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Preface

On 20 November 1989 the General Assembly of the United
Nations declared a Convention on the Rights of the Child.
All but two countries have to date ratified this Convention.
However, despite over 10 years of its existence, the Tables
below illustrate the unacceptable mortality rates for

children under 5 years of age. Although the situation in rich
countries continues to improve, poor countries are hardly
progressing and in some instances there is a deteriorating
level of healthcare resulting in an increase in mortality and
morbidity of children.

Table 1 Changes in under-5-year mortality rates from 1988 to 1997

Under-5-year mortality 1988 1997 Reduction
[140/1000 (1 in 25) 73% of the world’s children 69% of the world’s children 4%
[1100/1000 (1 in 10) 37% of the world’s children 33% of the world’s children 4%

25 most advantaged 11.3/1000 live births 6.7/1000 live births 41%
(richest) countries

25 most disadvantaged 208.5/1000 live births 176.7/1000 live births 15%

(poorest) countries

UNICEF Data: State of the World’s Children

Table 2 Comparison of maternal and child mortality between poor countries and

one rich country (the UK)

Country

Number of deaths per year adjusted to the number

that would occur if the adult plus child population
was 58 million (the population of the UK)

Children <5 years of age

United Kingdom (population 58 million)
Countries in extreme poverty*
Afghanistan

Mothers during pregnancy

or delivery
5411 (15/day) 70
236198 (647/day) 12682
777 200 (2129/day) 17697

*Defined as those countries where there is an under-5-year mortality rate of =50/1000 (46% of the world).

Article 25 of the Universal Declaration of Human
Rights states the following:

“Everyone has the right to a standard of living ade-
quate for the health and well-being of themselves and
their family, including food, clothing, housing and
medical care.”

This manual has been written for paediatricians and
nurses caring for children all over the world. It is primarily
designed to ensure that a minimum standard of care is
applied to every individual child, regardless of how poor or
rich is their country or their family. There is no question
that some of the worst suffering endured by children occurs

in hospitals and other healthcare institutions. Not all of this
is related to a lack of funds; much concerns a deficit in the
education of healthcare professionals. Often, the training of
doctors and nurses is a low priority and even after training
they are not provided with adequate salaries, professional
recognition or decent teaching materials. Standard medical
textbooks are usually too expensive for doctors and nurses
in disadvantaged countries, hampering their continuing
medical education.

Editing and writing this book has been challenging for
the authors. We have attempted to identify what we
regard as the minimum standards of treatment for all
major diseases and injuries that affect the newborn baby,
infant and child, wherever they are cared for in the world.
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But we also wanted to offer a set of ideal standards for
care where resources are adequate. Therefore we have
incorporated the essential minimum standard of care
alongside the best standards currently available. The book
describes both a gold standard and a minimum standard of
care. However, readers will notice that for most of the
treatments recommended, the minimum and gold stan-
dards are identical. The reason for this is that there are
certain treatments that we could not sanction cutting in
the provision of hospital care for children, whatever the
pressures. Equally, the undertaking of high-quality medical
education can attain much, particularly those programmes
that include scenario-based teaching, such as the paedi-
atric and neonatal life support courses. This manual
includes reference to these courses and we are extremely
grateful to the Advanced Life Support Group in the UK for
letting us work with them to provide these courses in
poorly resourced countries. The beneficial effects have
been truly amazing with major improvements in the qual-
ity of, for example, neonatal resuscitation which other-
wise was being done so badly that many children were
ending up either dead or permanently disabled.

This manual is as up-to-date as we can make it and we
plan, in close collaboration with our publishers, for it
to be sold in rich or advantaged countries. The royalties
from the sale of the book will be used to fund its transla-
tion, where necessary, and its dissemination, at low cost,
to as many paediatricians as possible in the government-
run hospitals of poorly resourced countries.
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Foreword

Around the world, tens of thousands of children receive little or no medical care when they are ill. But these huge num-
bers numb the mind, whereas the stories and the images of individual children stay with us for ever. For me, the memories
include a child with sickle cell disease, disabled by a series of strokes and abandoned outside an African village by her fam-
ily; a little boy with acute osteomyelitis, moaning in agony because no-one understood about pain relief in children; a baby
dying of gross dehydration, while a leaking iv fluid bottle emptied itself unnoticed onto the floot.

These things are happening now, in the 21st century. The skills and the technology are available to improve health care
and reduce suffering, even in the poorest countries, but for a variety of reasons they are not reaching the children’s wards
and clinics where they are needed.

David Southall has assembled an impressive array of experts who together have created /nternational Child Health.
Within its pages you will find information, guidelines and suggestions about health care in virtually every situation and
setting imaginable — peace and war, emergency and chronic, hospital and clinic. The advice is up to date and authoritative.
[t aims to be realistic, but at the same time does not compromise on standards. The authors believe that the health-care pro-
fessions around the world should be satisfied only with the best care for children. In the UK the Government is mounting
an assault on so-called postcode prescribing, arguing that the quality of health care ought not to depend on where you
happen to live within the country. Yet for many children around the world, whether or not they receive appropriate treat-
ment — or indeed any treatment at all — depends entirely on where they live.

As well as professional expertise, there is an undercurrent of frustration, even anget, in this book. Frustration at the
difficulties in implementing standards of care that we in the West have taken for granted for many years; anger at the need-
less suffering that results.

The authors hope that this book will find a home in the big teaching centres, the rural hospitals, and the village clinics
of many countries around the world. Its success will be judged not only by how many copies are sold, but by its impact on
the quality of paediatric practice.

David Hall

Professor of Community Paediatrics,
University of Sheffield;

President, Royal College of Paediatrics and
Child Health
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Introduction

This manual is written with the aim of helping healthcare
staff who are treating children admitted to hospitals, par-
ticularly secondary and tertiary referral hospitals, in coun-
tries all over the world. It is especially aimed at healthcare
staff in countries where financial and human resources may
be limited, and borders and infrastructures insecure. Where
there are these difficulties staff are already making consid-
erable on-going advances in improving children’s healthcare.

This manual attempts to build on existing efforts and
seeks further to identify an internationally applicable
minimum standard of healthcare for children in hos-
pitals. It is intended to complement the World Health
Organization’s guidelines on the Integrated Management
of Childhood Illness (IMCI) for community use, and their
manual Management of the Child with a Serious Infection
or Severe Malnutrition, which is aimed at first referral
level, the district hospitals.

Although no one can doubt the wisdom of putting
resources into primary care with the aim of preventing
admission to hospital in as many children as possible, there
will always be a need for high quality, accessible out-patient
services and for secondary and tertiary care (first and sec-
ondary referral levels). As primary care improves, less and
less of a country’s health budget will be spent on rescuing
children from illnesses and injuries that should not have
progressed or happened.

However, of key importance is the degree of suffering
that occurs in individual children who cannot be rescued
by good primary healthcare and are managed in poorly
financed and equipped hospitals with scarce human
resources. Much of this suffering is not related to a lack of
expensive equipment or other material resources but to a
lack of attention to basic human rights.

Many hospitals in poorly financed countries are not clean,
do not have basic water and sanitation, a reliable electricity
supply or even minimal security. The staff, both clinical and
non-clinical, are often underpaid and sometimes underval-
ued by their communities. There may be minimal if any pain
control and the indiscriminate use of powerful antibiotics
leads to multiresistant organisms that have the potential to
spread to other communities or even countries.

Unnecessary suffering due to lack of respect for
human rights, inadequate pain control or acquisition
of hospital acquired infection can be alleviated with
additional staff training, a change in attitude and a
redistribution and/or more effective use of existing
resources.

In some countries there is a two-tier system of health-
care with private hospitals and poorly funded government
hospitals. The private hospitals are often run by multina-
tional organisations. They have the most sophisticated and
up-to-date equipment and facilities, which are available for
the richest minorities. They tend to attract the most com-
petent doctors and nurses from the state sector because of
their huge financial resources. Because they provide care
for the country’s elite there is sometimes little incentive
for those who control resources to improve care for the
majority of the population.

The vision of our authors relates to the provision of this
basic minimum standard of care in all state hospitals and
its availability to all children regardless of their families’
ability to pay. These hospitals would be run by highly com-
petent, well-trained, well-paid and valued professional
managers and support staff. They would employ at appro-
priate rates of pay, the best hospital-trained doctors and
nurses in the country, form the basis for medical and nurs-
ing education and be closely integrated with the primary
healthcare system. The resources in these hospitals as
compared with the community (primary) health service,
would be proportionate to the wealth of the country as a
whole.

Children and their families should not be frightened to
come to the hospital or regard it as a place to die. In many
countries, children suffer much more before dying in hos-
pitals than they do at home. Children deserve the best
possible medical care delivered safely, with equal attention
paid to their own and their families’ emotional and psy-
chological needs. This care should be “Rights Based” and
provided within an appropriate ethical framework. It
should avoid discrimination for any reason and should
attempt to identify and support those children who for
social, financial, family or other reasons are particularly
disadvantaged or vulnerable.

Provision of this minimum standard is dependent on an
infrastructure which includes:
® Secure prioritised financial provision for children’s

healthcare
® Appropriate non-clinical support facilities and services
® Appropriate clinical services, mainline and support,

including services for children in need of protection
and those with a disability
® Appropriate clinical and non-clinical staffing and expertise
® (Good management, maintenance, care and protection
of resources, facilities and staff
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A staff-training strategy that provides appropriate
training opportunities for all health professional staff to
internationally accepted standards and includes oppor-
tunities for on-going professional development
Induction training for all new staff (professional and
non-professional) concerning the policies and proce-
dures of the hospital that is employing them, particu-
larly those relating to their specific role. This should be
followed by on-going refresher training opportunities
A structure for the safe, appropriate processing, priori-
tisation and treatment of children who use the service
An understanding and everyday practice of the articles
relating to the delivery of healthcare as detailed in the
United Nations 1989 Convention on the Rights of the
Child (UNCRC).

Children must not endure unavoidable suffering. All
healthcare staff, in partnership with parents, have a duty
to act as advocates to ensure children receive a standard
of care that is appropriate to their vulnerability.

The authors would welcome suggestions for the new
edition. Please write to:

Child Advocacy International

79, Springfields Road, Trentvale
Stoke on Trent

ST4 6RY

United Kingdom

E-mail: cai_uk@compuserve.com
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Section 1

Philosophies of care: hospital facilities,
services and their organisation




How to use this book

This is a comprehensive text for all paediatricians caring for children in hospital. It can be used by
those with limited resources and also where greater resources are available. We have identified the
different levels of care in the following ways:

e Minimum standards requirements are given in a highlighted box at the the beginning of each
clinical chapter.

e A standard of care where resources are not limited appears as bold, italicised text.

e Key points of particular importance in management of children are identified by a tick in the
margin and bold text.

In this way we hope the book will act as a user-friendly, speedy reference on any paediatric ward.




Sue Nicholson

The Convention contains 52 articles. These provide a set
of principles and standards that can be used for the plan-
ning and practice of children’s health services for all chil-
dren and young people up to the age of 18 years.
The Convention has been ratified by most countries in the
world.

The articles that relate to health are:

Article 3

Provides that any decision or action affecting children,
either as individuals or as a group, should be taken with
“their best interests” as the most important consideration.

Article 9

Holds that children have a right not to be separated from
their parents or carers unless it is judged to be in the
child’s best interests.

Articles 5 and 18

Note that while the main responsibility for bringing up
children lies with parents and carers, they, in their turn,
may need support, advice and services in order to fulfil
these obligations.

Article 12
Obliges health professionals to seek a child’s opinion before
taking decisions that affect her or his future... “the child
who is capable of forming his or her own views has the right
to express those views freely... the view of the child being
given due weight in accordance with age and maturity”.
Children should be consulted over all kinds of treat-
ment, and over all aspects of management in general.
Children should be informed of the nature of the treat-
ment and should be involved in choices where alterna-
tives exist. These considerations are particularly important
in children with chronic illnesses such as cystic fibrosis,
diabetes, cancer or renal failure.

Article 16
Details the child’s right to privacy and confidentiality.

Articles 17 and 24

Outline the duty to provide information aimed at
promoting physical and mental health, and appropriate
information for health promotion being given to parents
on matters such as breastfeeding, nutrition in general,
hygiene, environmental sanitation, accident prevention,
contraception, pre- and postnatal health.

The UN Convention on the rights of
the child — 1989: A healthcare
worker’s brief guide

Article 17

Additionally notes that all children have the right to infor-
mation being presented in such a way to take account of
their linguistic and communication needs.

Article 19

Holds that children’s physical and personal integrity be
respected and supports the view that health examinations
should only be carried out in the child’s best interests.

Articles 19 and 39

Require that appropriate support, care and rehabilitation
services be available for those who have suffered abuse or
neglect.

Article 23

Provides that children with disabilities and learning diffi-
culties have the right to services and facilities provided in
such a way that they are able to achieve the fullest possi-
ble social integration and individual development.

Article 24

Says that all children have the right “to the enjoyment of
the highest attainable standard of health”. It also describes
the rights of all children to services which prevent ill
health and promote good health and to the facilities for
the treatment of illness and for rehabilitation after illness.

Article 30

Delineates the rights of children from indigenous popula-
tions and ethnic, linguistic, or religious minorities to have
their rights safeguarded in enjoying and practising their
own cultures, religions and languages.

Article 31

Holds that children in hospital, or receiving long-term
treatments, have the right to equal opportunity in play,
recreational and cultural activities.

Article 33
Describes the right of children to appropriate facilities and
services protecting them from drug and solvent abuse.

Article 42

Holds that in order to benefit from their rights children
must know and understand the rights to which they are
entitled, and it is the duty of the state (and a duty which
paediatricians may take on) to make the Convention’s
principles relating to children’s health widely known.




Minimum standards requirements

Hospital services

e \Water and sanitation

e Security and safety

e Reliable electricity supply

e Heating and cooling

e Laundry

e Staff morale/salaries/continuing education

Introduction

For effective delivery of healthcare a secure financial strat-
egy with robust financial and manpower controls, a prop-
erly maintained technical infrastructure, clear lines of
accountability, and good management and communi-
cation lines all need to be in place. There should ideally be
clearly defined written personnel procedures, good train-
ing systems and written policies and guidelines for all staff
functions. The facilities and functions described in this
chapter need to be in place and are as important as the
quality of medical care given. The services and facilities
discussed in this text are not comprehensive and well
resourced countries may have many additional ones. If
these services and facilities are in place, managed effi-
ciently, supported and maintained, mainline healthcare
delivery will be effective; without them clinical care, how-
ever excellent, is likely to be ineffectual.

Management

Advice on generic hospital management is difficult since
the ability to deliver a minimum standard of care depends
on the political, social and economic context in which the
hospital is placed. Ideally there should be a named person
responsible for each facility and service, in addition to an
overall hospital manager or management team. The hos-
pital manager, or management team, should have overall
responsibility for finances, estates and facilities, human
resources, clinical mainline and support services, training
for all staff and the administrative services necessary to

Hospital non-clinical support
services and facilities

Sue James, David Southall and Sue Nicholson

support all of these activities. There should also be a head
nurse and senior doctor within the management team.

Essential services and facilities

Hospital security and access

The security and accessibility of the hospital are the most
essential facilities of all, especially given the relative lack
of police resources in many poorly resourced countries.
There is also a need for governmental and international
agencies to ensure that hospitals are protected and do not
become targeted during armed conflict.

On a local level, the hospital should have secure
entrances where all persons attending have to demonstrate
a legitimate reason for entry. Clearly no weapons should be
allowed into the hospital and it may be necessary in some
countries to have a metal detector to screen all visitors.

A well-organised car parking system is required, with
strictly policed access areas for emergency vehicles and for
parents or relatives bringing very sick patients to and from
the hospital.

Safety

There should be clear written evacuation and fire policies,
together with appropriate equipment, for instance fire
extinguishers.

Communications

Good communications systems for staff, visitors and
patients are essential. In an ideal situation both outside
and internal telephone systems should be available. If
telephones are not possible, alternative effective and reli-
able systems of communication should be used. A hospital
paging system for doctors, senior nurses and managers
aids communication in emergency situations.

If a telephone system exists, Internet access is invalu-
able for information sharing and education, both within a
country and globally. Provision can be sought via govern-
mental or non-governmental donor sources. A nominated
person with overall responsibility for hospital computer
systems predisposes to a cohesive service both internally
and externally, avoiding duplication and ensuring appro-
priate usage.
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Utilities

Water and sanitation

Hygiene within the hospital is dependent on a constant
and high-quality water supply and adequate sanitation and
washing facilities (bathrooms, showers and accessible
sinks), all of which are vital if nosocomial infection (see
Chapter 1.6) is to be minimised.

Electricity

An electricity supply within the hospital that functions
whatever the state of the service to the rest of the area is
mandatory. This means a regularly maintained generator of
sufficient power (calculated from bed dependency and
operating theatre requirements) and special emergency
circuits. Power cut simulations should be carried out regu-
larly to test the system.

Heating and ventilation

Ideally there should be a functioning central heating sys-
tem within the hospital. For this to work there will also
need to be a continuous water supply. If either of these
cannot be ensured, then electric heaters should be
installed in areas where there are patients.

In hot weather, there should be sufficient windows
allowing a comfortable temperature during the hottest
part of the day. An air-conditioning system or fans, either
electric or manual (to be worked by relatives), should be
available in areas of the hospital which become particu-
larly hot or for patients who must be kept cool (for exam-
ple, children with high fevers or with head injuries).

Laundry service

Bedding and other items must be frequently washed. To
do this the hospital must have a staffed laundry service
that ideally has industrial washing machines in sufficient
number and drying facilities. Clean bedding, towels and
nappies need to be available. A small supply of children’s
nightwear and other clothing may be needed on the wards
for families who do not have changes of clothes.

Cleaning services

The patients being cared for in the hospital are particularly
vulnerable to nosocomial (hospital-acquired) infection (see
Chapter 1.6). To reduce this risk, sufficient staff
should be employed on a rota over the 24-hour
period to keep all areas of the hospital and grounds
clean at all times. Written cleaning policies should be in
place and a supply of appropriate cleaning materials and
disinfectants readily available.

Clean hospital grounds, pathways and entrances avoid
dirt being transmitted into the ward and other patient
areas by staff, relatives and other visitors.

Vermin need to be kept away from the hospital
buildings.

Toilets, bathrooms and other facilities needed for
personal hygiene and for equipment cleaning are of
particularly importance and these areas should
always be scrupulously clean.

Certain areas must be aseptic, for example operating
theatres and selected equipment items (see Chapter 1.12).
Ideally there should be a Central Sterilising Service, if this
is not possible or feasible there should be suitable sterilisers
and a supply of appropriate disinfectants at differing dilu-
tions. Manufacturers’ instructions should be followed for
specific items of equipment wherever possible.

Rubbish disposal service

A powerful incinerator working 24 hours a day is essential
for the safe disposal of clinical waste. A system to handle
and dispose of all waste (clinical and non-clinical),
including “sharps” is also needed. Written policies for
various types of rubbish disposal, and training, should be
available to all staff.

Facility and utility maintenance
services

Buildings and utilities

[t is essential for these to be maintained to as high a stan-
dard as possible. Suitably trained engineers, builders and
other maintenance staff are necessary.

Equipment

There is no point in having expensive medical and
surgical equipment if this cannot be maintained or
used. Sufficient trained local bioengineers are there-
fore essential. All equipment used in the hospital should be
robust, compatible, suitable for the conditions and level of
expertise available and when new, should be purchased with
accompanying staff training and servicing arrangements.

Portering service

For the functional relationships between different depart-
ments, for example the movement of patients to and from
the operating theatres, a well-organised, trained and sym-
pathetic team of porters is essential.

Catering service

Hospital food must be prepared under very hygienic con-
ditions and by staff who do not have gastroenteritis or
superficial skin infections. Ideally nutritious food should
be provided free of charge for children. Special diets
for malnourished children should be available (see
Appendix 7.5).

Administration support services

Reception, and other administrative support staff need to
be employed to aid facility managers and other non-clini-
cal and clinical staff. There needs to be a staffed system to
store and process medical and nursing records. There
should be strict rules about who has access to the medical
and nursing records, where they are stored and for how
many years they are kept.
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Human resource and personnel issues

Hiring and dismissing staff

There should be transparent procedures for advertising for,
interviewing and employing staff which include non-dis-
crimination policies, in particular on the basis of sex, age,
ethnic or religious status.

Employment and financial issues
It is essential that the professions of medicine
and nursing in all countries are highly regarded and
respected. The salaries for doctors and nurses should
reflect this. If this does not occur many will have to under-
take other jobs during the day and cannot have pride in their
work. A lack of funding for salaries can also lead to corrup-
tion with some doctors borrowing supplies and equipment
from their hospital to use in private clinics, which of course
fails to serve the most needy and poor in the community.
There should be systems for ensuring the regular and
secure recording of the time spent at work and the appro-
priate payment arrangements based on the prescribed
number of hours worked (part- or full-time). On-call emer-
gency work and its payment should also be prescribed.
There should be a professional registration system
for each country which ensures a basic level of
training as well as a system which validates experi-
ence and ability at intervals after initial registration
(see below).

Training and continuing staff education (see also
Chapters 1.10 and 1.24)
Induction training for all staff concerning hospital policies
should be mandatory.

Governments in well-resourced countries could
encourage an exchange of education with those working
in less well-resourced situations.

¢ New teaching techniques, such as scenario based

teaching for example APLS courses (see Chapter
1.19), should be introduced.

Children’s healthcare organisations in well-resourced
countries could consider sponsoring individual children’s
doctors and nurses to work in less well-resourced coun-
tries. The selection of those for sponsorship requires great
care.

Professional registration requirements for
healthcare workers

These will vary from country to country. However some
form of governmental registration is essential. There should
also be procedures governing the employment of expatriate
staff in the health service.

Vetting of healthcare workers

All staff working with children, either locally or from
abroad, should be checked to ensure that they are
suitable to work with children and have not been
involved in the abuse of children. This is also important
with respect to expatriate staff.

Staff health (see also Chapter 1.8)

There needs to be a system to advise the hospital man-
agement about staff health problems that may affect
patient care.

Needlestick injury

Although the risk of infection is very small, a policy ¢/

should be in place to deal with this issue urgently,
especially in hospitals where there are many
patients with HIV infection.

One possible strategy is as follows:

1. Discuss with the child’s family what has happened and
ask if the child’s HIV status is known. If not, discuss the
possibility of testing the child if the injury occurred dur-
ing normal working hours. Remember that anyone hav-
ing an HIV test has the right to counselling. If out of
hours, or the family decline testing proceed to step 3.

2. If the child has negative HIV ELISA and is over 18
months infection is extremely unlikely. If under 18
months a positive ELISA may reflect maternal antibody.
However any positive test proceed to step 3. If nega-
tive, the professional is not at risk of HIV infection
(however, they should be sure they are hepatitis
immune).

3. Arrange a baseline HIV ELISA for the professional after
appropriate counselling. If positive, the professional
will need to discuss further treatment with his or her
own doctor.

4. 1f the professional’s baseline serology is negative and
the patient is positive for HIV, antiretroviral prophy-
laxis should be started urgently. Current recommen-
dations advise one month of treatment.

The professional will need a repeat ELISA after 3-6
months to check his/her status.

Confidentiality

Systems need to be in place to ensure that patients’
records and personnel files of employed staff are
kept confidential.

Other services for patients,
parents/carers and visitors

Health information should be available for the parents and
carers of children and for older children.

There should be toilets and when possible telephones
available for visitors and facilities for those visitors with a
disability.

Ideally, there should be written policies concerning the
rights and responsibilities of patients, resident parents/
carers and visitors widely displayed around the hospital.
These should include issues such as the prevention of
smoking, alcohol, violence (verbal and physical) and
weapons in the hospital. Smoking is particularly important
with regard to children’s health but is so important in
stressed parents that it may be inappropriate to ban it alto-
gether, and instead limit it to defined areas.

Family-centred care

The role of parents in caring for their children alongside
and in partnership with professional staff is vital but must
be handled extremely carefully. Parents must not be
exploited but equally in poor countries hospital care would
not be possible without them. Good understanding of roles
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and good communication is of paramount importance (see
also Chapter 1.4).

Conclusions

The provision, organisation, and financing of these ser-
vices, facilities and functions and the management of the

human resource needed to service them is as important
as those needed to provide the clinical and clinical
support services. A sound hospital infrastructure and
management is of paramount importance for the provision
of good care.

Further information on other work-related issues con-
cerning health care staff can be found in Chapters 1.3,
1.4,1.5,1.6,1.7,1.8, 1.9, and 1.10.




Minimum standards requirements

Breastfeeding

e UNICEF/WHO Baby Friendly Initiative
e Mothers’ rooms and facilities

Breastfeeding has important health benefits both for
the mother and the child.

All mothers have the right to make a fully informed
choice as to how they feed their babies and staff
should not discriminate against any woman due to her
chosen method of infant feeding, fully supporting her
once she has made her choice.

The potential health risks from formula feeding should
be discussed with all women.

Hospitals providing maternity services should adopt a
breastfeeding policy which covers all ten steps to suc-
cessful breastfeeding enabling mothers to breastfeed
exclusively for 4-6 months.

The ten steps of the BFHI

1.

Have a written breastfeeding policy that is rou-

tinely communicated to all healthcare staff.

o All staff to adhere to this policy to avoid conflicting
advice.

e New staff to be orientated to the policy.

e The policy should be available in all areas of the
maternity unit and children’s wards.

e The policy should also be accessible as audio or
videotapes in appropriate local languages.

Comment:

Formulation and implementation of breastfeeding policy
can encourage the implementation of other policies that
protect children. For example the registration of the
newborn is a universal human right.

2. Train all healthcare staff in the skills necessary

to implement the policy.

Comments:

e Although BFHI involves only health personnel in
training, all administrative staff in training such as
secretaries and security personnel should be included.

UNICEF/WHO baby friendly hospital
Initiative (BFHI)

Sudhir Sethi and Ivette Sandino

¢ This can encourage community involvement and
milk bank development.

. Inform all pregnant women about the benefits

and management of breastfeeding.

e Every pregnant woman should have an opportunity
to discuss infant feeding on a one-to-one basis with
a midwife or health visitor.

e Aim to give women confidence in their ability to
breastfeed.

Comments:

e To sustain a culture of breastfeeding, it is
necessary to begin teaching children about
breastfeeding; this may be most effective dur-
ing the pregnancy or at school.

e [t is equally important to teach breastfeeding tech-
niques such as hand extraction, since 40-50% of the
women have problems related to technique and lack
the knowledge to overcome them.

. Help mothers initiate breastfeeding soon after

birth.

¢ Encourage mothers to hold their babies in
skin-to-skin contact as soon as possible after
delivery in an unhurried environment, regardless of
their intended feeding method (usually within 30
minutes after uncomplicated vaginal delivery and
within 3—4 hours of Caesarian section).

e Offer the first breastfeed when mother and baby are
ready.

¢ Help must be available from a midwife if needed.

. Show mothers how to breastfeed and how to

maintain lactation, even if they are separated

from their infants.

e Explain positioning and attachment of the baby to
the mother, who must be helped to acquire the skill
for herself.

o All breastfeeding mothers should be shown how to
hand express their milk.

e [f the baby is separated for medical reasons it is the
shared responsibility of the neonatal nurse and mid-
wife to ensure the mother is given help to express
her milk to maintain lactation at least 6—8 times in a
24-hour period.
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Comment:
Although electric breast pumps are helpful, hand expres-
sion is as effective.

6.

Give newborn infants no food or drinks other

than breast milk unless medically indicated.

e No water or artificial feed should be given to a
breastfed baby unless prescribed by a midwife or
paediatrician in consultation with parents and the
reason explained to them.

e Parents who request supplementation should be
made aware of its implications on baby’s health and
breastfeeding. This will allow them to make a fully
informed choice.

e Supplements when prescribed should be docu-
mented in the notes with the reasons.

Comments:

UNICEF/WHO have defined the medical reasons for pre-
scribing supplements. These are infrequent and uncom-
mon.

7.

Practise rooming-in — allowing mothers and

infants to remain together 24 hours a day.

¢ Separation should only be done for medical
reasons (rare).

¢ Babies should not be routinely separated from
mothers at night, including those who are
formula-fed.

Comments:

¢ To include the neonatal intensive care and newborn
services.

® May result in quicker recovery of the newborn and
decreased duration of stay of infants in hospital.

Encourage breastfeeding on demand.

® Demand feeding should be encouraged.

® Mothers should be informed that it is acceptable to
wake their baby up if their breasts become overfull.

9. Give no artificial teats or pacifiers (also called

dummies or soothers) to breastfed infants.

e Staff should not recommend these.

e Parents wishing to use them should be advised of
the possible detrimental effects on breastfeeding.

e Cups but never bottles should be used.

® Any mother wishing to use a nipple shield must
have the disadvantages explained and should be
supervised by a skilled practitioner.

10.Foster the establishment of breastfeeding

support groups and refer mothers to them on

discharge from the hospital or clinic.

e The hospital should support co-operation between
healthcare professionals and voluntary support
groups.

e Contact telephone numbers and addresses of infant-
feeding advisors, community midwives, health visi-
tors, and voluntary breastfeeding counsellors should
be issued to all mothers and be routinely displayed
in all maternity areas.

Comments:

e Participation of primary healthcare professionals is
essential.

e The breastfeeding message to mothers should be
identical irrespective of their location (primary, sec-
ondary or tertiary care).

® No advertising of breast-milk substitutes, feeding
bottles, teats or dummies should be permissible in
any part of the hospital.

o The display of logos of manufacturers of these prod-
ucts on items such as calendar and stationery should
be prohibited.

® No literature provided by infant formula manufac-
turers is permitted unless approved by a senior mid-
wife or doctor.

Finally, compliance with the BFHI policy should be
audited on an annual basis.
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Child friendly healthcare

(Standards for the delivery of care and
the psychological and emotional
wellbeing of children in healthcare

Sue Burr and Sue Nicholson

The focus of care for health professionals has understand-
ably concentrated on the effective management of specific
childhood illnesses. In many parts of the world, the same
attention has not been given to the broader psychosocial
needs of children and the standard of healthcare delivery.
Whilst lack of resources limit clinical activities, much suf-
fering can be relieved by changes in attitude which
acknowledge the rights of children as stated in the
articles contained in the 1989 UN Convention on
the Rights of the Child (UNCRC). The UN Convention
has been signed (ratified) by more countries than any
other international treaty and provides healthcare staff
with principles which if implemented would greatly
enhance the care of children.

The Baby Friendly Hospital Initiative introduced by
WHO and UNICEF in 1991 has been implemented in over
3500 hospitals in countries all over the world. The Child
Friendly Hospital Initiative (CFHI), a programme of Child
Advocacy International (CAI) which is supported by
UNICEE, the UK Committee for UNICEF and WHO, builds
on this and is about to be piloted in six countries. It pro-
poses Twelve Standards of care which all relate to the
Articles in the UN Convention on the Rights of the Child.
The philosophies within the Standards are not new and are
already practised by many individuals, in many countries
and in many organisations. They are similar to those in the
EACH charter for children in hospital and those put for-
ward in 1996 by NAWCH, now called ACTION for Sick
Children, a parent’s organisation that originated in the UK.

When, after wide consultation, criteria for each of the
Twelve Standards have been finalised, implementation
and accreditation tools will be developed. It is hoped that
the project will be interactive and that ideas and sugges-
tions for these tools, with examples of good practice, will
originate from many different countries.

The Standards place the rights of the child at the
forefront of healthcare. They recognise and emphasise that:
e (Children are individuals with rights, whose physical

and psychological needs are unique (the UN
Convention on the Rights of the Child (UNCRC) and
the World Summit for Children (1990) ).

e Healthcare staff can demonstrate an acceptance of the
articles of the UN Convention by incorporating them
into their practice and by acting as a role model to
others.

e With improved clinical knowledge and technol-
ogy there has been a tendency to focus on the

systems of the body ignoring the effects of the
treatment, including hospitalisation, on the
child’s emotions and future wellbeing. Many chil-
dren are exposed to psychological and physical trauma
that is not only unnecessary but may have permanent
consequences.

e Admission of a child to hospital has the potential to
cause considerable psychological harm and we must
adapt practice to minimise the risk.

e [mplementation should incur minimal additional
finances as they are mostly about changing attitudes,
and incorporating those changed attitudes into
practice.

e Written policies and training developed to address the
issues need to be sensitive to cultural norms and
audited regularly.

A policy concerning the philosophies of care within

the Standards should be displayed in all areas of the
hospital/healthcare facility that serve children.

Discussion

Inevitably, difficulties will be encountered in attaining
some of these Standards, particularly where resources are
limited, staff are overworked and sometimes undervalued
with associated lack of morale. The specific recommenda-
tions made within the Twelve Standards will need to take
account of local cultural norms, concepts about illness and
death, and educational practices.

One of the most difficult to achieve will be Standard
10. Most countries lack the resources needed, or
social service structure necessary, to protect chil-
dren from abuse within the family, even if the legal
framework exists. This initiative aims to encourage
governments to develop systems and laws to protect
children.

Child friendly healthcare initiative standards
Child = newborn infant, child or young person
up to 18 years of age — WHO
1. Children will be admitted to and kept in hospital or
other residential institution only when this is in
their best interests (children best at home with

Jamily)

10
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Child friendly healthcare

10.

. The hospital/healthcare facility will provide an

. The hospital or healthcare facility will have a multi-

internationally acceptable standard of care and
treatment (care)

Child- and family-centred care will be delivered in
partnership with parents, in areas dedicated to chil-
dren and young people that are child and family
friendly, by staff with “children’s” qualifications, or
who are experienced, thus minimising fear and anx-
iety for the child (care delivery)

The environment will be secure, safe and scrupu-
lously clean (safety)

Parents will be kept fully informed and children
will be involved in all decisions affecting their care
(communication)

Children will be approached without discrimi-
nation as individuals with their own age-appro-
priate and developmental needs and rights to
privacy and dignity (rights/equity)

disciplinary team to establish and maintain guide-
lines for the assessment and control of the physical
and psychological pain and discomfort of children
(pain control)

When children are severely ill, undergoing surgery
or have been given systemic analgesia and/or seda-
tion, there will always be healthcare staff trained
and experienced in the resuscitation of children
immediately available (resuscitation)

Children will be able to play and learn while in
a hospital or other healthcare institution (play/
learning)

Healthcare staff will be familiar with the signs and
symptoms of child abuse and be capable of insti-
gating appropriate and clearly defined procedures to
protect the child (child protection)**

The pivotal importance of pain control in the

management of sick and injured children is at last
being recognised. Standard 6 will aid the appropriate
use of pharmacological analgesia and complement this

11.Health will be promoted by example, education,
immunisation, growth monitoring and develop-
mental assessment when a child is admitted to or
attending a hospital/healthcare facility (health
promotion)

12. The hospital or healthcare facility will comply with
the appropriate best practice standards on the sup-
port of breastfeeding (breastfeeding)

** Tt is recognised that the legal framework required
to institute child protection is likely to vary within
different countries. In some there may be no frame-
work despite ratification of the UN Convention of
the Rights of the Child.

with non-pharmacological strategies such as use of physi-
cal comfort, distraction games and the presence of a fam-
ily member or other trusted carer.

Some health staff will find changing the emphasis from
issuing instructions or providing all the hands on care diffi-
cult. Encouraging, teaching and supporting parents and
older children to fully participate in the planning and provi-
sion of their care will be a challenging experience. If a
“rights-based child- and family-centred care” is to be
achieved globally, partnership between families and ¢/
staff will need to be flexible and mutually supportive.
Good communication will be essential.

Healthcare professionals and all healthcare staff
working with children have a responsibility to act as
advocates for their rights, needs and protection.

Further reading

Southall DP, Burr S, Smith RD, Bull DN, Williams A,
Nicholson S. The Child-Friendly Healthcare Initiative
(CFHI): healthcare provision in accordance with the
UN Convention on the Rights of the Child. Pediatrics
2000;106:1054-64

www.childfriendlyhealthcare.org
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David Southall

Introduction

In writing this chapter, we recognise that the majority of
countries may not have any choices regarding treatment
other than perhaps as treatment versus limited treatment.
In its own right this is an ethical issue. There are ethical
issues regarding:

® Availability of resources.

Distribution of resources.

“Caste” systems and their impact on resources.
Whether health professionals are permitted or should
be obligated to campaign against unethical practices.

One of the most important debates may concern the
ethics of giving treatment to palliate symptoms when
there is insufficient financial support for therapy, available
in other well-resourced countries, to provide a cure.
There is no universally accepted model for what is
ethical:
® The “duties of a doctor” should combine with systems
which consider the “rights of the patient”.
® FEach ethical question can be examined under a number
of different, but not necessarily exclusive principles.

® The culture and society within which the child lives
may have expectations about the relative values of par-
ticular ethical principles. Some societies expect a

Table 1.5.1 Medical ethics terminology

Ethical systems within the hospital

Oscar Nunez, William Carroll, Monica Hopkins and

beneficent or non-maleficent approach to healthcare,
whereas many Western cultures morally and legally
require an overriding respect for autonomy. It is essen-
tial that as well as working within professional ethics,
doctors respect and abide by the law within the coun-
tries in which they practise (providing the law does
not harm the child as defined by the UN Convention
on the Rights of the Child). If a law or laws do harm
children or fail to protect them from harm, the
paediatrician or children’s nurse should advocate
for appropriate changes.

Professional ethical codes

Professional medical ethics are almost as old as the science
of medicine, having existed in one form or another since
the conception of the Hippocratic Oath almost 2500 years
ago. The Declaration of Geneva (1948, revised 1968 and
1983) is an updated version of the Hippocratic Oath and
forms a reasonable basis for what is widely accepted as
professionally ethical. It requires the doctor to consecrate
his or her life to the service of humanity; to make “the
health of my patient” his or her first consideration; to
respect his or her patient’s secrets (even after the patient’s

Term Definition

Autonomy

Children, or if below the age of competence, their parents have the right to choose actions

that are consistent with their situation.

Beneficence
Confidentiality
Informed consent

Respect the child’s privacy.

Doctors must act in the best interest of the individual child.

The process by which a child or parent has received all pertinent information necessary to

make a rational, autonomous choice.
There are five elements of informed consent:

¢ Disclosure of information
* Comprehension

« Voluntariness (free of control of others)

e Competence
* Choice

Justice Fairness of healthcare delivery.
“Primum non nocere”: above all, do no harm.

Non-maleficence

Veracity Truth telling and honesty.

12



Ethical systems within the hospital

death); to prevent “considerations of religion, nationality,
race, party politics, or social standing [intervening] between
my duty and my patient”; to “maintain utmost respect for
human life from its beginning”; and not to use his or her
medical knowledge “contrary to the laws of humanity”.

In many countries, there are huge divisions between
rich minorities and the mass of the poor, exploited and dis-
advantaged. Professionals should be aware and acknowl-
edge how their actions support such divisions and aim to
provide high standards of healthcare which are indepen-
dent of a child’s family’s ability to pay for it.

The ethics of consent

The issue of consent and the different practices enforced
by a wide range of different laws across different coun-
tries, highlight the importance of ethical consideration of
our actions. It is not enough simply to be guided by the
law, because the minimum standards imposed by such an
inexact and unwieldy machinery can fall well short of
what is truly ethical for a given patient in a given situation.
The fundamental principle underlying consent is said to be
the right of self-determination: the principle or value
choice of autonomy of the person. If this is so, how does
it apply to those apparently incapable of such decisions?
Furthermore, how do the principles of beneficence, non-
maleficence and justice fit into our concepts of ethical
consent.

“Every patient has the right to make his or her own deci-
sion regarding medical treatment and care and, in order
to make that decision, is entitled to have full information
about the material risks. The clinician’s duty is to supply
the information in sufficient detail to enable the patient

to make that decision.”
Definition of consent from “Consent to Treatment”
(1993)

“A child who is capable of forming his/her view has the
right to express those views freely on all matters affecting
the child, the views of the child being given due weight

in accordance with the age and maturity of the child.”
Article 12 of the United Nations Convention on the
Rights of the Child (1989)

“In an emergency, where consent cannot be obtained,
you may provide medical treatment to anyone, provided
the treatment is limited to what is immediately necessary
to save life or avoid significant deterioration in the
patient’s health.”

UK General Medical Council (1998)

The child’s competence and parental
involvement — respect for autonomy

The healthcare team and parents must enter a part-
nership of care whose function is to serve the best

interests of the child. This duty of care also involves
respecting the wishes and views of children. Where a child
is not competent to give or withhold consent to treatment,
a person with parental responsibility must act as an advo-
cate for the child to authorise investigations or treatment
which are in the child’s best interests. Parents have the right
to be involved in the decision-making process and this right
is protected in law in most countries.

It is the doctor’s responsibility to assess a child’s
capacity to decide whether to consent to or refuse a pro-
posed investigation or treatment before providing it.
A competent child must be able to understand the nature,
purpose and possible consequences of the proposed inves-
tigation or treatment, as well as the consequence of non-
treatment. Competence is presumed at different ages in
different countries. Children’s competence is related to
experience as well as to age and young children can often
clearly demonstrate that they have the competence to
make decisions about treatment. Such competence has
a legal standing in some countries (so-called “Gillick
competent” in English law).

Providing the information — an
essential component of consent

In many poor countries there is obvious paternalism. How
can this be ethically grounded?

In some countries disease and pain are interpreted in
terms of sin and retribution. How can health professionals
advocate for the child and educate the parents in such cul-
tures?

Ideally before making a decision about whether to
undergo a particular investigation or treatment, children
and parents require adequate and understandable infor-
mation about the condition and the options available to
them. This information should include details of the diag-
nosis and prognosis, uncertainties about the diagnosis,
options for treatment or management of the condition, the
purpose of a proposed investigation or treatment and the
likely benefits and probabilities of success as well as a dis-
cussion about any serious or frequently occurring risks.
Wherever possible the information should be given in a
way that is best understood and remembered. This may
include information in writing, possibly accompanied by
audio or visual aids if available.

Although all this information may be an essential pre-
requisite for a truly autonomous choice, it may also be
truly bewildering and even overwhelming for some
patients and families. The principles of beneficence and
non-maleficence might suggest that a more paternalistic
and less forthright doctor might be behaving more ethi-
cally. However it is important not to impose our own
views, likes and dislikes about how and how much we
would like to be told about an illness or treatment on our
patients. A distinction must be drawn between how we
would like to be treated if we were a child (or parent of a
child) with a particular illness and how that child (and
that parent) would like to be treated.

When providing information it is therefore essential
that professionals do their best to find out about the child’s
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(and parent’s) individual needs and priorities. This is often
the most difficult part of the communication process and
involves responding honestly to any questions the child or
parent raises and, as far as possible, answering these as
fully as possible. It is for the patient, not the doctor, to
determine what is in the patient’s own best interests.
Nonetheless, you may wish to recommend a treatment or
a course of action to patients, but you must not put pres-
sure on patients to accept your advice.

Finally, you must consider what to withhold from the
patient and their family. You should not withhold infor-
mation for decision-making, unless you judge that disclo-
sure of some relevant information would cause the child or
family serious harm (the principle of non-maleficence).
However, in certain settings it may be inappropriate to dis-
Cuss expensive, unproven or unavailable treatments.

Summary of consent

® Practise within the limits of the law (unless harmful to
the child).

® Assess the level of competence of the child before
deciding how much and how to tell them.

® (Children and families can tell you how much informa-
tion they need to make a decision.

® Decisions must be free from coercion.

Withholding or withdrawing
medical care

A report in 1997 from the Royal College of Paediatrics and

Child Health concluded that there are five situations

where the withholding or withdrawal of curative medical

treatment for a child might be considered:

® The brain dead child (see Appendix 7.9).

® The permanent vegetative state.

® The “no chance” situation — the child has such severe
disease that “life-sustaining treatment” delays death
without significant alleviation of suffering.

® The “no purpose” situation — although survival is pos-
sible, the predicted degree of physical or mental
impairment will be so great that it is unreasonable for
the child to be expected to bear it.

® The “unbearable” situation — the child and/or family
feel that in the face of progressive and irreversible ill-
ness further treatment is more than can be borne.

In addition to legal requirements, there are several axioms

on which it is possible to base best practice:

® Although there is no significant ethical difference
between withdrawing and withholding treatments
there are significant practical differences.

® Optimal ethical decision-making concerning children
requires open and timely communication between
members of the healthcare team, child and family.

® Parents must decide on behalf of children who are
unable, for whatever reason, to express preferences
unless they are clearly acting against the child’s best

interests. Cultural practices and religious beliefs may
impact on this.

® The wishes (antecedent if known) of a child who has
sufficient understanding and experience should be
given substantial consideration.

® Resolution of disagreement should be by discussion,
consultation and consensus.

® The duty of care is not an absolute duty to preserve life
by all means.

® A shift from life-sustaining treatment to palliation rep-
resents a change in aims and objectives and does not
constitute a withdrawal of care (see Chapter 1.28).

® Doctors should never withdraw treatments that allevi-
ate pain or promote comfort.

® There is a distinction to be drawn between treatment
of the dying patient and euthanasia. When a dying
patient is receiving palliative care, the underlying cause
of death is the disease process (see Chapter 1.28).

® Treatments that may incidentally hasten death are
justified but only if their primary aim is to relieve
suffering.

Child rights (family rights in the case of young

children)

® To participate in developing an individual plan of
treatment.

® To receive an explanation of how components of
treatment in accordance with the plan will be pro-
vided.

® Confidentiality to be broken only under the following
conditions: knowledge/suspicion of child abuse,
intent of patient to harm themselves or others, court
order, a communicable disease which may harm
others.

® Toreceive clinically appropriate care and treatment.

® To be treated in a manner which is ethical and free
from abuse, discrimination, mistreatment and/or
exploitation.

® To be treated by staff who are sensitive to the fam-
ily's cultural background.

® To be afforded privacy.

Relationships

The physician—patient relationship

The physician’s primary inviolate role is to be an active
advocate for each patient’s care and wellbeing. He/she
should always place the interests of his or her patients
first. The physician has a duty to accept ultimate responsi-
bility for his/her medical decisions.

The physician should treat each patient with honesty,
compassion, dignity and respect for individual autonomy.
The physician should not exclude or discriminate against
any patient because of ethnic origin, race, sex, creed, age,
socioeconomic status, diagnosis, physical or mental dis-
ability or sexual orientation.

The physician’s commitment to patients includes
health education and continuity of care.
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The American Medical Association Code of Medical
Ethics contains helpful advice.

Code of Medical Ethics: American Medical

Association.

® A physician shall be dedicated to providing
competent medical service with compassion
and respect for human dignity.

® A physician shall deal honestly with patients
and colleagues, and strive to expose those
physicians deficient in character or compe-
tence or who are engaged in fraud or decep-
tion.

® A physician shall respect the law and recog-
nise a responsibility to seek changes in those
requirements which are contrary to the best
interests of the patients.

® A physician shall respect the rights of patients,
of colleagues, and of other health profes-
sionals, and shall safeguard patient confiden-
tiality within the constraints of the law.

® A physician shall continue to study, apply, and
advance scientific knowledge, make relevant
information available to patients, colleagues,
and the public, obtain consultation, and use
the talent of other health professionals when
indicated.

® A physician shall, in the provision of appro-
priate patient care, except in emergencies,
be free to choose whom to serve, with whom
to associate, and the environment in which to
provide medical services.

® A physician shall recognise a responsibility to
participate in activities contributing to an
improved community.

The physician—physician relationship

Physicians have a responsibility to maintain moral
integrity, intellectual honesty and clinical competence.
Physicians should be aware of the limitation of their
expertise and seek consultation or assistance in clinical sit-
uations in which they are not expert.

Physicians, as stewards of medical knowledge, have an
obligation to educate and share information with col-
leagues, including physicians-in-training. Physicians
should be committed to a lifetime of learning and contin-
uously improve the knowledge base and clinical skills rel-
evant to their practice.

The relationship of the physician to
system of care

The physician’s duty of patient advocacy should not be
altered by the system of healthcare delivery in which the
physician practises.

Physicians should resolve conflicts of interest in a fash-
ion that gives primacy to patients’ interests.

The relationship of the physician to
society

Physicians have a responsibility to serve the healthcare
needs of all members of society.

Physicians have an ethical obligation to participate in
the formation of healthcare policy.

Physicians have an ethical obligation to preserve and
protect the trust bestowed on them by society.

Policies and procedures of a
hospital ethics committee

Despite the growth of medical ethics and the publication of

many professional codes of practice in recent years, there

remains no consensus on how individuals, teams, and

hospitals might obtain specific guidance in resolving the

ethical dilemmas they face. One successfully employed

approach has been to establish and use a hospital ethics

committee or clinical ethics forum.

® Function
Education: The committee should provide members of
the hospital/medical staff with access to the language,
concepts, principles and body of knowledge about ethics.
Policy review and development: the committee can
assist the hospital and medical staff in the develop-
ment of polices and guidelines regarding recurrent
ethics issues and questions or problems which arise in
the care of individual patients.
Case review: the committee will be a forum for analy-
sis of ethical questions that arise in the care of individ-
ual patients.

® Appointment and membership
Multidisciplinary. It should include the following disci-
plines: paediatrics, surgery, nursing, social work, pas-
toral care. It should also include the director of the
hospital and chief of paediatric medical staff. A 30% lay
membership has been suggested to ensure breadth of
perspective and clarity of output. A lawyer experi-
enced in family law can also be helpful.

® Purpose
The jurisdiction of a paediatric ethics committee includes
clinical situations involving infants and children <18
years of age.
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Infection

1.6

Minimum standards requirements

Prevention of hospital infection

e \Water and sanitation

e Handwashing

e Cleaning materials, soap and disinfectant
e \Waste disposal including sharps

e Sterilisers and laundry services

e |solation facilities

Nosocomial or hospital-acquired infection is a major cost to
the hospital and more importantly increases morbidity and
mortality in children. It may affect up to 10% of all patients.
Nososcomial infection requires a source of microorganisms
and a chain of transmission. It is essential that all individual
healthcare staff examine their practice to ensure that they
are not part of this chain of transmission.

The combination of using powerful antibiotics and
poor hygiene predisposes to the development of
antibiotic-resistant microorganisms which are difficult
to eradicate from the environment and difficult to treat.

While children with chronic and debilitating illness are
particularly at risk of infection, not all infections are
related to their particular disease process but to failure of
hospital management to ensure services and facilities, and
failure of individual healthcare workers to introduce and
adhere to good infection control policies.

Every research study relating to the prevention of infec-
tion and cross-infection during the last hundred years has
emphasised the importance of hygienic conditions in the
whole of the hospital.

The following are essential if infection and cross-infec-
tion risks are to be minimised:

® A good, clean, adequate water supply. Just as in
an emergency refugee camp where water and sanita-
tion are of central importance in the prevention of
cross-infection, so is water and sanitation in hospitals,
particularly where there are vulnerable infants and
children. Running water, both hot and cold is prefer-
able. Hot water should be stored at 65°C, distributed
at 60°C and then reduced to 43°C to be used from the
taps. This process helps to ensure that waterborne dis-

Prevention of hospital-acquired

Angela O’Higgins and Sue Nicholson

eases such as Legionnaire’s disease are not passed on
to staff or patients.

Accessible sinks in all areas. Preferably with non-
hand-operated taps, and effective hand-drying facilities.
Effective cleaning policies. The whole of the hospi-
tal, including the grounds, should be kept clean.
Entrances should screen visitors’ shoes for dirt and
corridors need to be cleaned at least twice a day with
a disinfectant (see below). Floors, window-sills, light
fittings and curtains in ward areas need to be kept
scrupulously clean but the priority is the adequacy ¢/
and state of the toilets and bathrooms. These
should be kept scrupulously clean by frequent
cleaning and disinfection. Staff appointed as
cleaners should be given adequate status and
salaries as benefits the importance of the work
they are doing.

Effective human and other waste-disposal ser-
vices. Human and other waste should be collected
and disposed of separately. Foot-operated bins are
preferable and frequent rubbish collections. Ideally the
hospital should have its own incinerator.

A laundry service. All bedding/curtains/towels/
flannels must be regularly washed with a detergent/
disinfectant. Industrial quality washing machines are
essential in every children’s unit.

Strict hand-washing policies. Viruses and bacteria
can survive on hands for two to three hours. Correct ¢/
hand-washing technique for all staff, visitors and
patients is the most important factor in the pre-
vention of cross-infection. This is easily taught and
frequently an improvement in practice is demon-
strated in the short term. However, when examined
over a longer period of time, old habits and shortcuts
reappear. Good hand-washing techniques are depen-
dent on adequate supplies of clean water, ideally
elbow-operated taps, a liquid soap supply and an effec-
tive method of hand-drying. Where it is impossible to
provide liquid soap and paper towels some ingenious
solutions have been attempted. Bar soap suspended in
a net bag over the sink area and individual cloth tow-
els for each child, changed every 24 hours or at the
discharge of the child and kept within their bed space
can be effective. Added emollient protects hands from
chafing, Antiseptics can be added to liquid soap to
improve antimicrobial activity. Chlorhexidine is a
cheap effective antiseptic that is widely available
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throughout the world. However, there is no good evi-
dence that this increases the effectiveness of hand-
washing substantially. Antiseptics should be used
before invasive procedures and where there is heavy
soiling with potentially contaminated body fluids or
other human waste. Povidone-iodine should be
reserved for use as a surgical scrub.

When running water is not available or hand-wash-
ing is difficult, 70% Alcohol Gel is useful. This is a new
but fairly expensive product which has a significant
part to play in prevention of introduction of cross-
infection in high-risk areas. When rubbed on and
allowed to dry, it will disinfect hands. After initial con-
ventional hand-washing it can be used between each
patient contact, but further hand-washing is still rec-
ommended after every five or six rubs.

All the above-mentioned items may be regarded as
a considerable extra cost for a health service but are
cost saving when balanced against an increase in hos-
pital stay due to infection, the additional medications
and sometimes unnecessary deaths.

All staff should have a personal responsibility for
hygiene but every children’s unit should also identify
someone (ideally a nurse with the support of a microbi-
ologist) to be responsible for the education of all staff in
techniques that will prevent the spread of infection, par-
ticularly good hand-washing and drying. This education
programme Wwill need to be ongoing, as even in the best
centres, these programmes are effective for relatively
short periods of time. The organisation needs to support
this staff member to reinforce that all grades and mem-
bers of staff have responsibility for their practice (espe-
cially senior doctors who should act as role models).
Additionally, it needs to become the norm for this iden-
tified staff member, no matter how junior, to be recog-
nised as the expert in his/her unit and anyone who is
asked to carry out hand-washing must instantly comply
and accept the damage to their pride.

Disposal of body fluids. Each ward or unit needs an
area set aside for this purpose. This area, and all the
equipment it contains, needs to be kept scrupulously
clean and body fluids disposed of quickly with spillage
removed instantly. When there is likelihood that there
is a danger of body fluids being contaminated with life-
threatening organisms, additional precautions should
be taken. After hand-washing, disposable clean gloves
should be used by all staff and parents who will be
assisting with the toileting of children. Care must be
taken with sharp objects such as hypodermic needles
to protect the child, their family, other unit visitors and
staff. An empathetic approach is necessary to ensure
the child and family does not feel labelled and unwor-
thy of due care and attention.

Cleaning, disinfection and sterilisation of
equipment and furniture. Manufacturers’ instruc-
tions must be followed for individual items of
equipment. These will usually clearly state which items
need sterilising and where disinfection will surfice.
They will also indicate appropriate dilutions for
disinfectants. All equipment should be cleaned before
being sterilised or disinfected.

® Sterilisation is the complete elimination and destruc-

tion of all forms of microbial life. This is frequently
achieved by steam under pressure, dry heat, gas and
liquid chemicals. A system providing this must be
available in every children’s unit and such systems are
also required for instruments and towels used in the
operating theatre.

Disinfection is a process, which eliminates many
microorganisms with the exception of the most resis-
tant endospores. It is usually accomplished using lig-
uid chemicals called disinfectants. Hypochlorites are
inexpensive and effective disinfectants. They are
active against most microorganisms including HIV and
hepatitis B. However, they do have a corrosive effect
on metals and if used on fabric or carpet can bleach
out colours. Hypochlorites in dilution (usually 0.1%
solution) are contained in household cleaners available
in markets throughout the world for domestic use.
These household cleaners can be used in the hospital
environment for general cleaning but stronger solu-
tions need to be available particularly for the disposal
of body fluids and for cleaning following outbreaks of
notifiable infections. A 1% solution is recommended
for the treatment of blood and body fluid spills and
0.1% solution can be wused for all surfaces.
Hypochlorites are available as tablets which make the
process of dilution easier.

Cleaning is often the most neglected of the three pro-
cesses and must precede sterilisation and disinfection.
When undertaken using a disinfectant detergent,
cleaning alone will effectively reduce the number of
microorganisms and allow items which come into con-
tact with intact skin to be safe. These items include,
blood pressure cuffs, bedrails and intravenous poles.
Isolation of children with specific infections. For
isolation procedures to be effective they need to be
instituted early. Two or more children with the same
infection can be isolated together. Differing isolation
techniques will be needed and the use of gowns, gloves
and masks can at times be necessary (see Chapter
4.23). In some cases nursing the child in a cubicle or
single room until medical tests are complete is all that
is required. When there is a need for gowns, gloves and
masks, these will require frequent changing and wash-
ing to ensure their efficacy and to be used by everyone
who comes in contact with the child, medical person-
nel and carers. Ideally they should be used once only
and must be removed and discarded or sent for laun-
dering on leaving the isolation area. An area will need
to be set aside for changing, with supplies of gowns,
gloves, aprons and masks. Gowns made of cotton mate-
rial will need to be worn with plastic aprons. Children’s
compliance with isolation techniques will improve if
the element of fear is removed. This can be achieved by
all personnel allowing the child to see their face
(through a window) before the mask is applied.
Infection control measures following the death
of a child. When a child dies the amount of time the
parents and other family members are able to spend
with the child will vary according to the facilities that
are available. Rituals and beliefs concerning the death
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of an individual and the management of the body, usu-
ally involve religious or cultural observance. There are
many beliefs surrounding the distinction between
physical and spiritual life, and that something of the
individual survives death, either to be reborn through
reincarnation or to fulfil its spiritual destiny in the
afterlife. In most religions and cultures it is important
that the correct funerary procedures are followed, in
order to assist the passage of the dead person from this
world to the next. All societies, religious or not, have
to deal with the problem of the death of their children
and the bereavement of parents and other close family
members. Like other transitions in an individual’s life,
death is usually marked by a rite of passage in which
central values are restated and important social bonds
re-emphasised. Precise customs vary in different reli-
gions and traditions, but common features include the
washing and laying out of the corpse (which may be
embalmed), the wake, or watching over the dead
body. These customs may need to be modified to pre-
vent the spread of infection to other members of the
community or because of the need to carry out post-
mortem examinations to establish an exact cause of
death. Good hand-washing procedures remain of
paramount importance.

In countries where extremes of temperature are a
part of the climate, then refrigeration for dead bodies
until they can be returned to the family is essential.
Each hospital should have a mortuary building adja-
cent to, but separate from the hospital. To prevent the
spread of infection, those working in the mortuary will
need to be provided with separate clothing for use in
the department. The use of two pairs of gloves, or
thick rubber gloves and protective clothing will be
necessary for the postmortem examination of bodies
where there is a suspicion of life-threatening bacteria
or viruses.

This department will need to have facilities for fam-
ilies to see and spend time with their dead child and
a separate comfortable area where documentation
can be completed and to facilitate any necessary

interviews with local government officials. This
department can also provide facilities for postmortem
examination. In large centres this department can also
be part of government facilities for forensic post-
mortem which may provide additional resources for
this hospital. Having these centres within a hospital
may improve services for families but care needs to be
taken that there is a culture of openness involving par-
ents in the consenting procedures for all examinations
undertaken after death.

Conclusions

Each member of the hospital has a role to play in the pre-
vention of nosocomial infections. The greatest responsibil-
ity lies with the health professionals, particularly nurses
and doctors, who in the hospital setting are in constant
contact with the different children and families over the
complete 24-hour period and because of this are the main
perpetrators for cross-infection. However they can also
show good practice by example, be the catalysts for
change and for improving the education of other hospital
personnel and families. In the presence of very poor
resources, parents can be asked to keep toilets and wash-
ing areas clean. They will need appropriate disinfectants,
clean water, and basic equipment.

Further reading

Alvarado CJ. Sterilisation vs disinfection vs clean. Nursing
Clin N Am 1999; 34(2): 483-91.

Purssell E. Preventing nosocomial infection in paediatric
wards. J Advanced Nursing 1996; 5: 313-18.

Wilson J. Infection Control in Clinical Practice. London:
Bailliere Tindall, 1995.

Yost AJ, Serkey JM. Rule-makers who establish infection
control standards. Nursing Clin N Am 1999; 34(2):
527-33.
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Minimum standards requirements

Nursing

e |nput/output charts

e TPR, blood pressure, O, saturation charts
e Handwashing

e Uniforms

e Morale and payment

e Continuing education

The role and status of nurses, together with the education
they receive varies. Many countries have no specific train-
ing in the nursing of sick children. Although good care is
often delivered, optimum care can only be consis-
tently attained by education and professional
accreditation that relates specifically to the holistic
physiological, physical and psychosocial care of the
child and family.

The broad and increasing demands of healthcare results
in an overlap of roles undertaken by nursing and medical
staff. In many situations, the nurse will be the most expe-
rienced or skilled in a certain procedure and for much of
the time, especially at night, be the leading healthcare pro-
fessional present.

Hospitalisation often represents a frightening experience
in an unfamiliar environment where control over everyday
lives has gone. Nurses should aim to return much of that
control back into the hands of the child and family and
work to ensure that they receive the best care possible,
given the environment and resources at their disposal.

The potential benefit and contribution of parents can-
not be overestimated. If the child’s family is available,
they should be encouraged and supported to partic-
ipate in care. Parents provide valuable information about
what is normal for their child and how they may have
changed. Since they know their child better they are often
the first to notice small changes in his/her condition that
later may prove significant.

Nurses are central to communication between the mul-
tidisciplinary team and the family. They have a key role in
being an active advocate for the child, although this is
often easier to say than to do. The hierarchical cultures in
some healthcare systems can conspire against this, often

Nursing and sick children

to the detriment of the child. It is the responsibility of all
healthcare professionals to promote an environment
where the views of all involved in the child’s care, espe-
cially that of the child and their parents, are heard.

Inappropriate and needless painful interventions and
investigations, long hospitalisation without good reason and
unnecessary separations from family cannot be justified. In
representing a place of safety, it is the responsibility of every
healthcare facility to facilitate this ideal.

Children are unique, both as individuals and as a group,
with rights enshrined by the UN Convention on the Rights
of the Child 1989 that underpin the standards of care out-
lined in Chapter 1.1. They are not “small adults” and have
physical, psychosocial and physiological needs and
responses that are different. Effective nursing requires
knowledge of these differences (recording vital signs means
little without understanding their importance).

The spectrum of nursing care is vast, and ranges from
meeting basic human needs to complex case management.
However, much can be attained by a skilled “child
friendly” approach that leads to minimal intervention and
trauma and includes the family and where appropriate the
child in decision-making.

As part of providing a minimum standard of care, chil-
dren’s nurses should receive education in the following:
® (Child growth, development and basic psychology
® Communicating with children (including the role of
play) and families of sick children (to include listening
skills)

Children’s physiology/normal ranges for vital signs

and basic laboratory values

Children’s rights

Resuscitation

Pain assessment and management

The special needs of children with disability/learning

difficulties

Immunisation

Recognition and management of non-accidental injury

and abuse

® Basic pharmacology, calculation of drug dosages and
the safe administration of drugs and fluids

Further reading

Lansdown R. Children in Hospital. A Guide for Family
and Carers. Oxford: Oxford University Press.
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1.8

Attention to the following issues
will improve healthcare delivery

Morale

The care of sick and disabled children can be
fulfilling and stressful. Maintaining good staff
morale is essential: all healthcare staff should be
valued, supported and know their roles and
responsibilities.

Multidisciplinary teams in which leadership moves
from professional to professional, depending on the
problem, utilises specific skills effectively and further
enhances feelings of worth.

Individual job descriptions and responsibilities should
be agreed between professionals, their professional
organisations and hospital management.

Adaptation to the needs of children and their families
leads to the provision of efficient services.

Responsibilities

Care for children must be available 24 hours a day
every day of the year.

All staff need to remain vigilant in the prevention of
cross-infection and personal hygiene.

Staff numbers should be calculated according to the
dependency of the children admitted using country
norms for different categories of care.

Parents who contribute to care should ideally be addi-
tional to professional staff numbers.

All healthcare staff, particularly professionals, have a
responsibility to act as advocates for the child and fam-
ily, particularly when differences of opinion arise con-
cerning management. Nurses through their constant
contact with the child and family are ideally placed for
this role.

Communication with children and their families
should be at a level appropriate to their understanding,
in their first language (via an independent interpreter
if possible) and given empathetically, respecting pri-
vacy and confidentiality.

Other “work-related” issues for
healthcare staff

Angela O’Higgins and Sue Nicholson

Ideally treatment plans should be made in partnership
with the child and family.

Continuing education is a professional responsibility
following qualification as a health care worker (see
Chapter 1.10).

Ward rounds

Although regular ward rounds can be an excellent way
for all staff to meet with the child and family to discuss
progress and potential treatment in partnership, hum-
bers present at a bedside should be limited to avoid
fear and anxiety and decrease the risk of potential
cross-infection. Privacy and confidentiality must be
respected at all times.

All children who require hospitalisation should be
assessed by a multidisciplinary group, not necessarily
at the bedside, at least daily.

In acute areas (intensive and high-dependency care)
there need to be at least three rounds daily, ideally once
every eight hours, preferably to coincide with staff
changes; plans of care can be decided at these times.
All concerned with care should have the opportunity
to make a contribution.

Meetings

Regular meetings should discuss individual patients to
debrief following death/clinical incidents and to audit
particular aspects of clinical and unit management
such as infection control.

Such meetings need to be educational and must not be
used to apportion blame.

The outcome of audit, particularly any changes of
practice, need to be available to those staff it affects.
Written guidelines need regular review following
related audit and new international and local recom-
mendations.

Staff problems

Concern about individual performance should be
addressed by a senior staff member, preferably following
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Other “work-related” issues for healthcare staff

written guidelines, on a one-to-one basis and a period of
supervised practice and/or retraining organised.

® [deally staff with health-related problems affecting
their performance need to have access to a supportive
occupational healthcare system. There should be

systems in place to protect patients from staff who are
ill; this is a difficult but vital issue particularly with
respect to illnesses such as tuberculosis, HIV infection
and hepatitis.
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Although children may sometimes require complex treat-
ment, there are basic needs that will always need to be
met. Unfortunately these are sometimes viewed as being of
secondary importance, but often this care reduces the need
for further intervention and can enhance other therapies
(for example, the beneficial influence of improved nutrition
on wound healing and the adverse effects of stress on res-
piratory function). Where therapeutic options are limited
due to availability, finance or perhaps where no further
curative treatment is possible, the provision of good basic
personal care is particularly relevant if not paramount. It is
invariably viewed as part of the nursing role. However, the
underlying approach required is common to all healthcare
professionals and there should be an understanding that its
provision is rarely a simple task. It requires understanding,
skill and patience, and is a subject that justifies a separate
or expanded publication. Only the bare essentials are cov-
ered in this text.

Hydration and feeding

Children can quickly become dehydrated particularly in
the event of diarrhoea, vomiting, fever or when they are
too tired and lethargic to drink. Any caregiver should be
able to recognise the observable signs of dehydration (see
below and Chapter 3.25 for signs and symptoms).

A quick response to a child who either is or is likely to
become dehydrated can prevent a further deterioration and

Table 1.9.1 Dehydration

Fundamental needs of sick children
and their families

Paula Blurton, Angela O’Higgins, Andrew Clarke and

the need for intravenous fluids. ORS powder to be mixed
with clean water (boiled and cooled) should be available in
all hospitals, but in its absence the following will be suitable:
e Into 1 litre of boiled (and cooled) water add:
+teaspoon of salt (solution should taste no saltier
than tears)
8 teaspoons of sugar/honey.
e If available also add:
1cup of orange juice or mashed banana (potassium
source)
+teaspoon sodium bicarbonate (baking soda)
e Dhal water, soups, rice watet, bean broth and thin por-
ridge cereal are also good.

Trying to get a child to drink is not always easy:

e Encourage children to drink small amounts and often.

e (ive a good explanation of why it is important — espe-
cially to older children.

e Involve children and decide together how much they
will try to drink each hour.

For small children or children too tired to drink by

themselves try:

e Using a small cup, spoon or syringe.

e Encouraging them to play/participate by using the
syringe themselves.

e Using small rewards.

e Praising when fluid is taken.

Children often lose their appetite when they are sick.
In short acute episodes, the main priority is for fluid.

Parameter Mild

Moderate

Severe

Mental state Alert/thirsty

Restless/lethargic/thirsty

Drowsy/cold/sweating

Skin turgor Normal Absent Absent

Breathing Normal Fast Fast

Pulse Normal Fast Fast, weak, may be unpalpable
Blood pressure Normal Normal/low Very low/may be unrecordable
Urine Normal Reduced/concentrated Very little/none

Eyes Normal Sunken Very sunken

Fontanelle Normal Sunken Very sunken

Tears Present Absent Absent

Lips/mouth Moist Dry Very dry

Adapted from J Insley (1990) and S Ryan and E Molyneux (1996).
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Fundamental needs of sick children and their families

However, in longer periods of sickness, it is essential to
ensure an adequate nutritional intake.
Anxiety caused by separation from family can cause
children to lose their appetite and when placed in an unfa-
miliar environment such as a hospital, a choice over
whether or not to accept food or drink may represent the
only control the child retains.
Feeding difficulties often cause distress to parents for
whom providing nourishment is a very important part of
care. This can be the case for parents of a child that is
dying, where they may feel that a lack of nutrition will con-
tribute to or quicken their child’s death. These anxieties
should be understood. It should also be explained that loss
of appetite is sometimes part of the deterioration process
and the child should be encouraged to eat what they want.
[t is important to recognise and manage other factors
that have an effect on oral intake such as sore mouth, nau-
sea, vomiting and constipation.
® Provide familiar food for the child and let the child
choose the food if possible.

® Encourage children to feed themselves when able and
parents to help.

® Avoid invasive procedures immediately before or dur-
ing the meal.

® Try small amounts of food often, not two or three large
meals a day.

® Avoid foods that are highly spiced or have strong
smells unless that is the cultural norm.

® Give food at familiar times for the child and try to
make it fun.

® Praise children when they eat but do not punish when
they cannot.

Keep an accurate, written, record of all fluid/diet that
a child takes and also their output (urine, stool, vomit).
See Appendices 7.6, 7.13 and 7.14 for examples of charts.
Compare the two total amounts over a period (usually
24 hours) and add an amount for insensible losses through
perspiration and breathing (approximately 15 ml/kg/day;
more in the case of fever or hot environment). Alongside
clinical observations, this will give a good indication of a
child’s hydration level and will also give warning of a child
who is becoming dehydrated. In reality, written records
are often inaccurate and frequent weighing (for example
once each day at the same time) provides a valuable guide
to fluid balance.

Elimination

For the management of constipation and diarrhoea see
Chapters 3.31 and 3.25.

The elimination habits of children vary with the individ-
ual but are often changed when sick or in hospital. There
are many reasons that can cause this, including the disease
process, surgety, injury and medication. Anticipating prob-
lems can do much to help. However, awareness of quite
basic issues is always important:
® Maintain an adequate level of hydration.
® Opbtain information from the family about the child’s

normal elimination pattern.

® (Children can be too frightened to go to the toilet in a
strange place — reassure.

® Pain (for example from a urine infection or anal fis-
sure) may cause a child to retain and deny the need to
go to the toilet. Analgesia and simple measures such as
sitting the child in warm water can help ease the pain
and encourage urination or defaecation.

® A child that is passing bloodstained stools may be
frightened and need reassurance.

® Praise and encouragement are important and effective.

Personal hygiene

This can contribute significantly to the way a sick or dying
child feels, and can prevent further problems such as sores
at pressure areas. Attention to personal hygiene needs
should always be performed in a manner that protects the
dignity of the child. Even very small children often feel
shy or uncomfortable when being attended to by an unfa-
miliar person and this is particularly the case with older
children and teenagers. It is another very good reason for
involving and encouraging parental involvement in the
care as well as helping to fulfil many parents’ natural wish
to participate.
When washing, extra attention should be paid to skin
folds, the neck, the back, the ears and the genitalia, and
children should be encouraged to do as much as they are
able. Children that are malnourished, have been sick for a
long time or who have malighancies can have very fragile
skin that can easily break down and require special atten-
tion. An effective method that can be undertaken by both
professional and family carers is to gently change the child’s
position at frequent intervals. This relieves the pressure on
any given part and prevents reddening and breakdown of
the skin. Pain relief should be given to prevent discomfort
(see Chapters 1.27 and 1.28) and where available,
pressure-relieving mattresses are also helpful
Good mouth care is very important and children should be
encouraged to maintain this when in hospital. For children
who have not brushed their teeth before, this is a good
opportunity to start. Help needs to be given to those unable
to achieve this themselves.
In children that are very sick or who are dying, mouth
care can help prevent many problems such as bad breath,
bleeding, infection, ulceration and pain that can signifi-
cantly add to their suffering. For these children the fol-
lowing can help:
® [Using a soft toothbrush or mouth sponge to clean a
child’s teeth and mouth regularly.

® Flavoured ice cubes or mouth swabs if a child’s oral
intake is low.

® Vaseline and lip balms are useful for dry lips.

Communication and comfort

Hospitalisation often represents a traumatic change in
the life of a child. Much that was previously reliable in
their lives has gone and been replaced by an unfamiliar
environment and fears of an uncertain immediate (and
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perhaps long-term) future over which they have little con-
trol. Our words and expressions convey a stream of mes-
sages to those around us. However, we often have little
understanding of how we are perceived. With skill and
thought, effective communication plays a vital part in the
care of any sick child and has a dramatic impact on their
experience and subsequent response.

Both the child and family have a need to trust those
that are caring for them, to know what is wrong and also
what is going to happen to them. It is a major factor in
helping them adjust to the situation, develop coping
strategies and make decisions about their own care.

The “information needs” of children are often neglected,
sometimes on the pretext that their understanding is lim-
ited. However, even young children have a need for infor-
mation in a language understandable to them. In the
absence of reliable information, a child’s fantasy may well
be far more distressing than the reality.

These issues are also very important in preparing a child
(and their family) for a procedure. They need to be told
truthfully and sensitively what will happen, particularly if
it might be painful. If not warned, a child’s trust in those
around him/her can be destroyed, future procedures will
be feared and anxiety increased.

Communication is a two-way process, involving both the
conveying of the message effectively and an understanding
of the thoughts and feelings of the other person. To do that
requires an ability to actively listen (so that the person
knows you're listening), and to interpret non-verbal signs
that often tell a different story to what is actually said.
Children need to express their worries and anxieties. Young
children do not always have enough language to convey
how they feel, so play and other activities such as drawing
are useful ways to gain expression and give control.

Factors that may appear trivial to an adult may be
extremely important to a child. There may be issues caus-
ing them distress that can be easily resolved and, in cases
where there is not a solution, the sense of isolation often
felt by these children can still be helped by having some-
one to share their anxieties with.

Where the situation is grave, families sometimes find it
difficult to discuss distressing subjects with their child.
Although these are hard and emotional situations, even
very young children are extremely perceptive to the dis-
tress and anxiety of their family. They often have a much
greater level of awareness than is realised and not to
acknowledge the reality of their position may make their

feelings of isolation worse by denying them the opportu-
nity to express how they feel or ask questions.

Much of the above takes time, which may well be in
short supply (another reason for encouraging parental
involvement) so it is important to make the little time you

may have with a child count. The way you approach, ¢/

talk to and touch a child can make a big difference
to the way a child feels. It helps to build trust and
influences their compliance. Touch is a powerful
tool and can convey more than words in terms of
comfort and reassurance. Attending to their personal
needs may unfortunately be one of the few times during
the day that a child has the opportunity for human touch
so it is important to be kind, gentle and thoughtful in your
approach.

Further reading

Huband S, Trigg E. Practices in Children’s Nursing.
Guidelines for Hospital and Community. Edinburgh:
Churchill Livingstone, 2000.

Insley J. A Paediatric Vade-Mecum 12th ed. London:
Edward Arnold, 1999.

Ryan S, Molyneux E. Acute Paediatrics. Oxford:
Blackwell Science, 1996.

Richman N. Communicating with Children. Helping
Children in Distress. London: Save The Children.
1993.

Taylor J, Muller D, Wattley L, Harris P. Nursing Children
Psychology, Research and Practice. Cheltenham:
Stanley Thornes, 1999.

Websites

Centre for Evidence Based Nursing. University of York.
www.cebn.co.uk

Nursing and Healthcare Resources on the Net.
www.shef.ac.uk/~nhcon/nuuk.htm

International Council of Nurses. www.icn.ch/
www.pediatricnursing.com/

www.pedinfo.org/
http://mailbase.ac.uk/lists/paediatric-nursing-forum/
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Minimum standards requirements

Continuing medical and nursing
education

e Pocket manuals

e Evidence-based materials

e Postgraduate medical centre including
library

e Internet access if possible

A manual available at all times is one of the best ways of
accessing up-to-date evidence-based information. Every
healthcare professional needs continuing medical education
(CME) to keep up with the pace of change. How? You may
be a long way away from a university. You may have no
library within reach. You may not be sent any journals to
read. You may not be able to go away for further education.
The solution is a postgraduate education centre that
can be accessed by all healthcare staff. This education cen-
tre could, as a minimum, consist of a reasonably sized,
comfortable room containing a library and if possible at
least one computet. This could be the area where regular
departmental meetings can be held. All non-governmental
organisations (NGOs) are concerned with sustainable
development and most of them regard education as an
issue requiring major investment. If you are unable to
obtain funding from your health service, cultivate a rela-
tionship with an NGO or similar organisation. Try to gain
investment from them or other sources.
® The library should contain the basic textbooks, as up
to date as possible.
® [f possible, subscriptions for the major paediatric jour-
nals should be obtained or accessed online.
® |t may be that in your language no significant text-
books are published. English is the major international
scientific language. It seems reasonable to concentrate
on English language texts.
® [f your centre has an electricity supply, if you are able
to obtain a computer with CD ROM, and if it is possi-
ble to install a telephone line, then e-mail allows you to
communicate with specialists in advantaged countries
and the Internet can provide up-to-date information on
diseases and their treatments. Computers are now

Continuing medical education (CME)
for healthcare professionals

being designed only for the Internet, these are less
expensive than the standard PC. This investment, for
the price of perhaps six good books, can make available
a mass of up-to-date information. A subscription is
required in most countries for access to the Internet and
there will be telephone line usage charges. These
charges will need funding. English is likely to be the lan-
guage of choice for your global communication.

® Security may be a problem. The education centre, if
developed, will need to be designed with this in mind.
You do not want books and computers stolen.

Continuing medical education takes many forms. Many
departments will need regular meetings. Cases can be pre-
sented and discussed. A journal club can be organised. It
is a good idea for each department to hold one of their
weekly meetings in English.

The Internet has many millions of pages. Below is a list
of a few websites, which will give you an introduction to
online Child Health information

Child health on the Internet
http://www.emmadw.ukgateway.net/

PIER: Paediatric Information Education resource
http://www.piet.shef.ac.uk

International Paediatric Association (IPA)
http://www.ipa-france.net

Hong Kong College of Paediatrics
http://medicine.org.hk/hkcpaed/home.htm

The American College of Paediatrics
http://www.aap.org/default.htm

The Canadian Paediatric Society
http://www.cps.ca/english/about/about.htm

Regional and General Paediatricians Society (RGPS) the
Royal Australasian College of Physicians
http://www.racp.edu.au/rgps/index.htm

British Paediatric Surveillance Unit
http://bpsu.rcpch.ac.uk

Archives of Disease in Childhood
http://www.archdischild.com/

Developmental Medicine and Child Neurology
http://www.cup.cam.ac.uk/journals/jnlscat/dmc/
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Ambulatory Child Health
http://www.radcliffe-oxford.com/ach.htm

Pediatrics
http://intl.pediatrics.org/

European Society for Paediatric Research
http://www.espr.dk/

Neonatal and Paediatric Pharmacists (NPPG)
http://www.nppg.demon.co.uk

OMNI: Organising Medical Networked Information
http://omni.ac.uk/

OMNTI is the UK gateway to quality biomedical and health
information on the Internet, maintaining a searchable
directory of reviews and links to quality Internet-accessi-
ble resources. OMNI also provides access to several more
focused biomedical resource databases, as well as services
such as training, education, and Continuing Medical
Education and biomedical news.

The Institute of Child Health of London
http://www.ich.ucl.ac.uk

British Medical Journal
http://www.bmj.com/

Systematic Revue Training Unit
http://www.ich.ucl.ac.uk/srtu/homenofr.htm

OMIM (genetic syndromes)
http://www3.ncbi.nlm.nih.gov/Omim/searchomim.html

Text books on-line: Pediatrics
http://www.emedicine.com/ped/index.shtml

Bibliography of on-line texts,
http://www.drsref.com.au/books.html

CME Virtual Hospital
http://vh.radiology.uiowa.edu/

Pediatric Xrays
http://www.uhrad.com/pedsarc.htm

W3EMRS
http://www.emrs.org/medweb/

American Academy of Pediatrics
http://www.aap.org/

Facts for Families
http://www.aacap.org/info_families/index.htm

British Society of Paediatric Endocrinology
http://bspe.shef.ac.uk

ISPAD
http://www.ispad.org

Pediatric evidence-based medicine
http://depts.washington.edu/pedebm/

BASPCAN

British Association for the Study and Prevention of Child
Abuse

http://www.baspcan.org.uk

Child protection interest group
http://www.cpig.co.uk

Child Trauma Academy
http://bcm.tmc.edu/cta/

General paediatrics
http://www.generalpediatrics.com/

National Electronic Library for Health
http://www.nhs.uk/nelh/

Search Yahoo health sites http://diryahoo.com/Health/
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Minimum standards requirements
Imaging

e Simple radiography (WHIS-RAD)

e Ultrasound

e (Neuroimaging if available )

It is over a hundred years since Xrays were first discovered.

However, more than half of the world’s population has no

access to any form of radiographic examination. In the con-

text of severely limited resources, health planners need to be

selective in their choice of imaging technology. Some radio-

graphic equipment is so expensive that its purchase would

be to the detriment of other important components of a

basic health service. Nevertheless, simple radiographic

and ultrasound equipment should be available in

every institution that merits the title of Hospital.

® The majority of studies are plain radiographic exami-
nations. In a small rural or suburban hospital plain
radiography will account for 90% of all the necessary
examinations and where available ultrasound would
satisfy most of the other 10 %.

® There is little point in expensive imaging equipment
(which is difficult to maintain) if there is no expertise
locally to treat the conditions diagnosed. A computed
tomography (CT) scan of the brain, for example, is
worthless in the absence of a neurosurgeon to treat
the traumatic cerebral injuries, abscesses or tumours
diagnosed.

® Good diagnostic imaging frequently leads to less hos-
pitalisation, allows for quick and accurate diagnosis,
and results in less suffering and pain. WHO recom-
mends that small hospitals and clinics with only one
doctor need imaging equipment. Access to simple
radiography should be the right of any child when his
or her doctor believes it would help with more accu-
rate diagnosis and treatment.

® Access to at least the following should be available to
all sick and injured children.

X ray equipment

® Radiographic equipment that is easy to operate and
maintain, as defined by the World Health Imaging
System for Radiography (WHIS-RAD), is based on

Essential imaging facilities

much practical experience and is ideally suited to
radiology departments in disadvantaged countries.

® WHIS-RAD was fully specified in 1995 and has replaced
the WHO — Basic Radiological System (WHO-BRS). It is
noteworthy that some manufacturers continue to mar-
ket substandard so-called BRS machines that do not
meet the WHO specifications and have not been evalu-
ated by the WHO Collaborating Centre in Sweden.

® A list of the machines and manufacturers that meet the
specified requirements is available from any WHO office.

® WHIS-RAD is suitable for use in children and small
infants.

® Radiation doses from a WHIS-RAD unit are lower than
many conventional radiographic machines which is
particularly appealing where standards of radiation
protection, use of cones, lead protection and dosime-
try may be variable and often non-existent.

® The x ray generator specified for WHIS-RAD may be
used with almost any power supply, however variable.

® Patients can be examined standing, sitting or in a
recumbent position.

® WHO have produced two manuals that make the
equipment easy to use, even by those with no formal
training in radiography (manuals of dark room and
radiographic techniques). Operators can be trained in
a matter of months.

® A WHIS-RAD unit is easily applicable to children, is
surprisingly inexpensive, is safe for patients and opera-
tors and produces high quality images.

® Donation of old but functional radiographic equipment
from rich countries, although laudable, is often worth-
less. Bulky out-of-date equipment frequently cannot be
installed, operated nor maintained. The service manuals
are often missing and spare parts are a major problem.

A comprehensive list of the indications for diagnostic
radiography in children is too long to include here. Suffice
it to say that all children with a serious pneumonia or sus-
pected tuberculosis, for example, or a fractured limb merit
radiography. In practice, chest and skeletal examinations
are the most frequent indications for diagnostic imaging in
all parts of the globe.

Ultrasound

The wide range of applications of ultrasound in
children, its versatility and safety probably make it
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better suited to disadvantaged countries than any
other imaging modality. As far as we know, sonography
is harmless — it does not generate ionising radiation thus
making it particularly suitable for imaging children.

Ultrasound machines are simple to operate but the
images are also as easy to misinterpret.

[t is critically important that the person performing and
interpreting ultrasound studies in children is suitably
trained and competent (usually a doctor). Sonography
must be taught on a supervised practical basis in
a local environment. This training must include pae-
diatric scanning. WHO recommends a six-month mini-
mum training for diagnostic sonography.

WHO recommends minimum specifications for a gen-
eral purpose ultrasound scanner.

The scanner should be able to operate from the local
electrical power supply.

Servicing should be available locally.

It must be possible to store the unit safely under
adverse conditions.

When scanning children, a 5-MHz transducer is
desirable.

Doppler techniques do not generally warrant extra
expenditure, as vascular diseases are uncommon.

A permanent, hard-copy record is recommended for
patient follow up in particular and in the interests of
teaching/training in general.

Mobile ultrasound scanners can be operated at the
bedside or in the Accident & Emergency department
for the most severely ill children.

Abdominal and pelvic ultrasound where available have
a well-established role in the assessment of the paedi-
atric abdominal emergency. Sonography can quite
simply resolve mass lesions from organomegaly and
can be a useful tool in guiding interventions (aspira-
tion, drainage or biopsy).

Ultrasound studies frequently reduce the need for
plain abdominal radiographs.

Sonography of the infant brain is possible and can pro-
vide useful information in the febrile or unconscious
patient.

The role of ultrasound in the paediatric musculoskele-
tal system is steadily expanding.
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Design and contents of operating
theatres (OT)

Ideally located in the most inaccessible area of the
hospital to reduce the chances of infection.

Should be of adequate size (minimum 7 m X 7 m) for
the placement of essential equipment and the unob-
structed movement of staff.

It should not be used for storage, for which a separate
side room should be available and also used for hand-
washing.

Essential equipment

Ordinary OT table with a facility for the lithotomy posi-
tion and lowering and raising the height of the table.
A good focussing OT light is very important.

A simple Boyle’s apparatus with an uninter-
rupted oxygen and nitrous oxide supply is the
most essential equipment for the anaesthetist.
Reserve cylinders for both oxygen and nitrous
oxide should always be there. If nitrous oxide is
not available, then the patient can be maintained on
ether or halothane but the level of anaesthesia has
to be deep requiring more intensive postoperative
monitoring.

Suction machine (both electrical and manual functions —
in case of electrical failure) should be periodically emp-
tied and cleaned with antiseptic solution. It must be
constantly checked.

Fumigation machine is essential for the sterilisation of
the OT.

Anaesthetic equipment and supplies (see Chapter 1.13
for list of essentials).

All emergency drugs like lidocaine, epinephrine,
atropine, sodium bicarbonate, 25% glucose, morphine,
etc. should be readily available in the OT with syringes
(again see Chapters 1.13 and 1.17 for full list).

A boiler is essential for sterilisation if an autoclaving
facility is not available. A heater of some kind is also
essential for warming up saline to be used during
surgery to prevent hypothermia.

Monitoring equipment: see Chapter 1.17 for essential
list.

Essential operating theatre resources

Leela Kapila, Devendra Kumar Gupta and Anupam Lall

® Room heaters are essential especially for surgery on

infants. The OT temperature should be in the range of
28-32°C to prevent hypothermia in babies. Hot-water
bottles can provide heat to the infant and are inexpen-
sive. Radiant warmers, incubators and electric blan-
kets are helpful if available.
A cautery machine is essential for reducing blood
loss during surgery. An ordinary unipolar cautery
will suffice for most procedures. Heating a probe
red-hot using a bunsen burner can provide thermoco-
agulation on touching the bleeding sites. It is a low
cost-effective method when a cautery machine is not
available.
Instruments. The minimum instruments required for
minor surgery are:
Artery forceps
Mosquito 6
Kelly’s 6
Towel clips
Bulldog 6
Scissors
Metzembaum’s 1
Mayo’s 1
Thumb forceps
tooth
non-tooth
Intestinal clamps
non-crushing 2 (4)
Martin artery forceps
Right-angled forceps 1
Needle holders (paediatric) which can hold 3.5
to 5.0 sutures 2
Retractors
Right-angled
Zerneys
Devers
Malleable
Suction tip
Other instruments for specific surgical procedures
include:
Retractors for chest size (Finochieto)
Retractors for oral surgery (Boyle-Davis mouth gag)
Retractors for urological procedure (Denis-Browne
retractor)
Bone instruments and dental scalers may be required
for rib resection and palate surgery.

— NN NN
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OT personnel

Apart from the paediatric surgeon, an adequately trained

anaesthetist (preferably with paediatric experience) is

essential.

® Nursing staff should be adequately trained in the care
and handling of instruments and equipment in the OT.
They should be made responsible for the proper func-
tioning of all equipment and trained in the sterilisation
of the OT and the instruments used.

® (T assistants are important for moving patients to and
from the ward. They should be aware of the function
of the equipment in the OT. They should be coun-
selled about the hazards of contact with blood and
other patient secretions, especially an awareness about
AIDS and hepatitis B.

® (T cleaners should also be aware of the threat of these
communicable diseases. It is essential to clean the OT
between every case to prevent nosocomial infections.

Procedures and practices to
reduce the chances of infection
in the OT

® The floors, walls, table and all equipment in the OT
should be cleaned and disinfected at least once a day
and after every case involving infection.

® Autoclaving is the standard method of sterilisation but
if not available boiling for 1 hour should be done.

® Spirit flaming of the instruments (all instruments are
placed in a kidney tray and spirit is poured in it and a
matchstick is used to flame it) can be undertaken
where the barest of means are available.

® There must be restricted entry to the OT and this
should only be permitted after a complete, except for
underwear, change of clean clothes and shoes and
with the wearing of a proper clean head covering and
mask (these items should be used once only before dis-
carding or washing). Religious hand-washing for at

least five minutes utilising an antiseptic soap solution
will reduce the incidence of infection.

® The OT should be situated in the most inaccessible
part of the hospital so that there is a minimum
encroachment by the general hospital patients.

® Jdeally there should be an air purifying/conditioning
system in the OT.

® All tubing (suction, oxygen, anaesthetic) should be
regularly and frequently cleaned and disinfected,
according to individual manufacturer’s instructions, to
reduce the chances of nosocomial infection.

Set-up of the recovery room

® Should be adjacent to the OT so that the surgeon and
the anaesthetist have immediate access to the patient.

® Nursing care, oxygen, suction and emergency
medicines should be available. Resuscitation equip-
ment should also be available (see Chapter 1.17).

® An adequately trained doctor, proficient in resus-
citative measures and critical care management,
should be present whenever patients are in the
recovery room. Frequent evaluation and monitoring
of surgical patients should be undertaken during the
first 24 hours following a major operation. This should
include observations/measurements of hydration,
urine output, output from drains, soakage from the
wound and blood pressure. Postoperative pain man-
agement is most important and a relatively pain-free
patient has a better outcome (see Chapter 1.27).

® All day-case surgical patients should be sent home
after an evaluation has ensured that the effect of the
anaesthesia has weaned off. Ideally the child should
have taken at least one feed in the hospital unevent-
fully.

Major operations that require intensive care should be
referred when feasible to a care centre equipped with all
the sophisticated equipment and expertise manpower
required.
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Minimum standards requirements

Paediatric anaesthesia

e |ocal anaesthesia
— Lidocaine with and without epinephrine
— Blunt needles

e Oxygen

Ketamine

e Inhalational anaesthesia (ether/nitrous
oxide/halothane)

e Boyle’s machine

e Intubation equipment plus Ayre’s T-piece
and Jackson-Rees modification

e Suction manual/electric

e Pulse oximeter

e Essential drugs: epinephrine,
atropine, ketamine, diazepam/midazolam,
opiates, thiopentone, suxamethonium,
pancuronium/atracurium

e Intubation: laryngoscopes, blades,
spare bulbs, McGill's forceps, ETT tubes,
reinflating bags and masks with reservoirs,
tape, suction tubes (including Yankauer)

Before you start

Create a child-friendly environment; if possible, pat-
ents should be present through to the time of induc-
tion of anaesthesia (see Chapter 1.4).

Be aware of anatomical, physiological and pharmaco-
logical concepts from neonate through to adolescent.
Know normal values of main physiological variables
(see Appendices 7.1 and 7.8).

Know ABC of assessment and resuscitation of sick
child (see Chapters 1.17, 1.19, and 1.20).

Know hourly fluid and blood requirements for every
child (see Chapter 1.14 and Appendix 7.1).

Preoperative assessment

Ensure adequate resuscitation equipment is present.
Define physiological status: airway, oxygenation and
ventilation, cardiovascular stability, hydration.

Paediatric anaesthesia

Assess airway and ease of intubation — chin (look from
side), mouth opening, visibility of uvula and posterior
pharyngeal wall.

Past medical history (including anaesthetic): in partic-
ular cardiorespiratory illness, presence of respiratory
tract infection which increases adverse respiratory
events during and after anaesthesia.

Medication and allergies.

Nil by mouth guidelines:

Clear fluids 2 hours
Breast milk 4 hours
Formula milk/food 6 hours

Plan fluid requirements:

¢ Avoid hypotonic solutions where possible

¢ Sodium is the most important ion

e Give glucose (10%) as required; check blood

glucose (especially in neonates, infants)

¢ Basic maintenance fluids:
4ml/kg/hour for first 10 kg of body weight then
add
2ml/kg/hour for next 10kg of body weight
then add
1 ml/kg/hour for each kilogram after
Additional fluids: Judge clinically: cardiovascular
status and urine output (>0.5—-1ml/kg of body
weight/hour)

Premedication: limit to paracetamol, minimise seda-

tive and vagolytic medications

Explanation to child and parents

Intraoperative considerations

Plan the anaesthetic

Maintenance of normal physiological status is part of
balanced anaesthesia.

General anaesthesia: involves hypnosis (reflex inhibi-
tion), muscle relaxation and narcosis (analgesia).
Anaesthetic drugs rarely provide all of these three, for
example ketamine is a poor muscle relaxant, ether is
not analgesic, local anaesthetics provide no hypnosis.
Therefore, modern anaesthesia uses combinations of
drugs to provide balanced anaesthesia.

Avoid general anaesthesia wherever possible. Most
operations can be performed using one or all of the fol-
lowing: sedation, local anaesthesia and ketamine.
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These techniques should be the basis of anaesthesia for
the non-specialist anaesthetist.

® (General anaesthesia is indicated where other methods
are precluded — lack of knowledge, lack of drugs, nature
of surgical procedure (for example abdominal surgery)
or contraindication to ketamine/local anaesthetic drug.

® Inhalation anaesthesia with or without muscle relax-
ant and local anaesthetic/opioid as analgesia is the
standard combination.

® [nduction can be achieved by inhalation of anaesthetic
gases (particularly where there is an empty stomach,
particularly valuable in acute upper airway obstruc-
tion) when there is adequate expertise and equipment.
Ketamine (particularly if there is cardiovascular insta-
bility) or thiopentone (if there is raised intracranial
pressure or fits) can also be used to induce anaesthe-
sia. Ketamine can be the sole anaesthetic agent with a
loading dose followed by supplemental boluses or an
infusion (see below).

® Neonates and infants form a special group. Sedation
and ketamine anaesthesia are more difficult to perform
safely. Under general anaesthesia, they do not breathe
well (difficult airway maintenance, unfavourable chest
wall/lung mechanics and limited reserve in face of
hypoxaemia); thus in general, ventilation must be con-
trolled. Caution must be exercised with drug doses
(opioids and local anaesthetics due to side effects,
suxamethonium required in higher dose) and postop-
erative hazards are enhanced. Ketamine or inhala-
tional anaesthesia with controlled ventilation is the
technique of choice. DO NOT UNDERTAKE ANAES-
THESIA LIGHTLY IN THIS AGE GROUP.

For all anaesthesia

® Always give oxygen if available (especially at altitude).

® {Jse all monitoring available (essential).

® Maintain normothermia (warm fluids, high ambient
temperature).

® Ensure good intravenous access; fluids as maintenance
and as indicated clinically; optimal haemoglobin
depends on age, >10g/dl generally.

® Humidification of inspired gases good if available.

® Be aware of anaphylaxis.

® Analgesia: paracetamol, non-steroidal anti-inflamma-
tory drugs, local anaesthetic infiltrations and blocks,
opioids (codeine, morphine and pentazocine).

® DPlan to maintain spontaneous ventilation wherever
possible; never use muscle relaxants without knowl-
edge of or experience in how to intubate.

When to intubate

To protect airway/lungs

All acutely ill children have poor gastric emptying; if in
doubt or there is a strong indication of “full stomach”
(acute abdomen) you MUST protect lungs with an endo-
tracheal tube. Intravenous induction with application of
cricoid pressure prior to intubation is technique of choice;
prolong nil by mouth times post-trauma to minimise risk
of regurgitation into the airway.

To ensure safe maintained airway

Difficult airway or potentially difficult intubation: NEVER
give muscle relaxant until airway is secure with endotracheal
tube, i.e. keep breathing! Be cautious with ketamine.

To provide positive pressure ventilation

e Prolonged surgery, where muscle relaxant is essential
(abdominal surgery).

e Neonates and infants.

¢ To improve left ventricular function in septic shock.

To improve oxygenation

e (Can administer 100% oxygen and maintain better lung
volumes.

Postoperative care

® Basic recovery care: attention to ABC, maintenance of
normothermia, continued fluid therapy and provision
of safe and effective analgesia.

® Commence oral fluids as soon as possible.

® Regular oral/rectal analgesia (paracetamol, NSAIDs)
with opioid analgesia early and when needed; OPIOID
INFUSIONS (see Chapter 1.27).

® Pain assessment scores to titrate analgesia.

® Parents have an important role.

Techniques

Sedation (see Chapter 1.27)

® Conscious sedation through to general anaesthesia:

based on loss of airway self-maintenance, gradual loss

of protective reflexes and decreased responsiveness.

All drugs can have unpredictable and prolonged

effects.

Cardiorespiratory compromise is the biggest danger.

Avoid absolutely in upper airway obstruction.

Prepare as for general anaesthesia.

Drugs: chloral hydrate, midazolam, diazepam.

e (Chloral hydrate 25-50 mg/kg oral dose

e Midazolam 200 micrograms/kg intranasal/

sublingual 500 micrograms/kg oral dose
200 micrograms/kg intravenous/

oral dose

(500 micrograms/kg rectal dose)

e Diazepam

Local anaesthesia

Why?

e (Cheap, simple, minimal equipment required

e (Can avoid general anaesthesia

e For simple, brief procedures

e Post-trauma analgesia/postoperative analgesia

Beware!

e Slow onset, prolonged effect

e Each block has potential major complications

e Toxicity: central nervous system (seizures) and cardio-
vascular (arrhythmias)
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e All techniques can be lethal
* Not sedative!

Safety

o Always ensure sterility

e NEVER exceed maximum doses of local anaes-

thetics: lidocaine 3 mg/kg (7 mg/kg with 1 in

200000 epinephrine)

Be cautious with doses in neonates

Know the anatomy

Use fine needles (ideally 25-29 gauge)

Use blunted needles (easier to identify layers)

Always aspirate before any injection (not 100% guar-

antee of avoiding intravascular injection)

e All injections should be easy i.e. no resistance to injec-
tion (resistance indicates intraneural injection)

e Treat toxicity: ABC, diazepam for fits

Applications: topical, infiltration, nerve blockade,
central neural blockade

Safe use of local anaesthetic blockade

e Main danger is intravascular injection

e Systemic uptake can be high from certain techniques —
for example intercostal infiltration

e Intraneural injection will cause permanent nerve
damage

e Always ensure sterility of all equipment and drugs

e Respect contraindications: allergy to drug, local sepsis,
bleeding diathesis

e Be cautious with doses in neonates (decreased protein
binding, reduced hepatic clearance)

¢ Know the anatomy for each block; look in a book!

o Use blunted needles (easier to identify layers)

e Always ASPIRATE before any injection (not 100%
guarantee of avoiding intravascular injection)

e All injections should be easy, i.e. no resistance to injec-
tion (minimises intraneural injection)

e Any limb block: USE WITH CAUTION if at risk of
compartment syndrome
Early symptom of toxicity is tingling of the lips
Do not use with epinephrine in digital or penile
blocks

e Know how to treat toxicity: ABC, diazepam for fits

Topical: easy to do and can be very effective, for example
Emla, local anaesthetic soaked dressings, eye drops.
Infiltration: small needle (25-29 gauge), slow injection,
warm, add 8.4% sodium bicarbonate (1 in 10 for 8.4%:
lidocaine 1%).

Nerve blocks

® [Explain to patient and carers; gain consent.

® Warn patient of motor blockade and sensation of sen-
sory blockade.

Apply principles of safe use of local anaesthetics.
Onset can be slow: 30—-60 minutes.

Effect can be prolonged: 24 hours.

Be aware of distribution of analgesia for each block.
Use equivalent volume to those stated if using differ-
ent local agent.

Femoral/“3 in 1”

e Femoral shaft fractures, burns, grafts from anterior thigh

e Medial calf only blocked below the knee

® Lie supine; femoral nerve lies lateral to vascular sheath
just below inguinal ligament (Lateral to medial =
nerve, artery, vein)

o Sterilise skin, give skin analgesia

e Identify artery; injection point 0.5—1cm lateral to
artery

e Advance 1-inch 21gauge blunted needle at 45° to
skin until two “pops” felt (fascia lata, fascia iliacus)

e Aspirate, inject lidocaine 1% with epinephrine 1 in
200000 at a dose of 0.5 to 0.7 ml/kg

e [Larger volume blocks obturator and lateral cutaneous
nerves in addition; hence “3in 1”

Brachial plexus block (axillary approach)

e FEasiest and safest approach

e Blocks whole arm except upper arm and shoulder

e Lie supine, abduct arm to 90°, rotate externally, forearm
to 90° (that is hand level to or close to back of the head)

o [dentify artery, sterilise skin, skin analgesia

e Advance l-inch 22 gauge needle aiming for apex of
axilla, over and parallel to artery

® One pop, let go needle — it will bounce with arterial
pulsation if correctly sited

e Support needle, aspirate and inject 0.5 ml/kg lidocaine
1% with epinephrine 1 in 200 000

Intercostal

Useful for fractured ribs, upper abdominal surgery
Risk of complications high but effective block

Identify posteromedial curve of rib

Sterilise skin, give skin analgesia

22-24 gauge needle perpendicular to skin, hit rib
“Walk” needle just under rib, aspirate and inject
Repeat at each rib [Beware maximum dose (usually
0.5ml/kg of lidocaine 1% with epinephrine 1 in
200000) in total to be limited by toxic level of the
anaesthetic combination used]

e Intravascular uptake is high from this site

VRA (intravenous regional anaesthetic)/Biet’s

block

e Distal limb excisions and fracture manipulations

e FElevate arm

e Tourniquet (double if available)

e Two intravenous cannulae — one in the limb to be
blocked as distal as possible, the other for safety in
another limb

¢ Inflate tourniquet (twice systolic arterial pressure)

e Lidocaine 1% (not with epinephrine and not use
bupivicaine) 0.3ml/kg into cannula in limb to be
blocked

e 10 minute onset, safe to release tourniquet after 30
minutes

Ilioinguinal/iliohypogastric block (field block)

e Hernia repair, orchidopexy

e Lie supine and identify anterior superior iliac spine
e 1cm medial, 1 cm caudal
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e Sterilise skin, give skin analgesia

e 22 guage blunted needle perpendicular to skin

e Advance until one pop felt (after skin), aspirate and
inject

e Two pops is acceptable, three pops or “feels too far”
runs risk of femoral nerve block

¢ Infiltrate 0.5ml/kg 1% lidocaine with 1 in 200 000
epinephrine after aspiration

e Withdraw to skin and infiltrate

Central blocks including caudal: refer
to a specialist anaesthetic textbook

Ketamine

Ketamine is an analgesic and dissociative anaesthetic,
inducing a trance-like cataleptic state dissociated from the
environment.
® Advantages: airway maintenance, cardiovascular sta-
bility, and good for short procedures, particularly on
extremities.
® Disadvantages: airway not guaranteed especially in
neonates and interference risks laryngo- and bron-
chospasm. The accompanying cardiovascular stability
is no alternative to good resuscitation. Desaturation and
apnoea (especially after bolus administration); hypet-
tonus especially with prolonged anaesthesia (greater
than 1 hour); resistance unpredictable especially in
developmentally delayed child; raised intracranial and
intraocular pressure are all potential problems. Raised
intracranial pressure is an absolute contraindication.
Emergence phenomena — hallucinations, perhaps less in
children, can be minimised with benzodiazepines.
Dose: see below.
Use as low a dose as possible.
Recovery may be prolonged.
Caution in neonates.

Ketamine doses
e 1 mg/kg slow IV bolus (over 2-5 minutes)
e Repeat using half dose (500 micrograms/kg) after
15 minutes
e For IM induction use 7 mg/kg
e For infusion purposes aim to make up a solution of
1 mg/ml (for example 500 mg in 500ml bag of 5%
glucose or 0.9% saline)
As a rough guide for maintenance of anaesthesia use
the following regime based on a standard giving set
where approx. 15-20 drops = 1 ml (a micropipette giving
set from a burette system gives 60 drops = 1 ml). A dose
of 2-4 mg/kg/hour is usually appropriate for anaesthesia.
1 drop/second if 60kg body weight is equivalent to
3-4mg/kg/hour
1 drop/2 seconds if 30 kg body weight is equivalent to
3-4mg/kg/hour

1 drop/4 seconds if 15 kg body weight is equivalent to
3-4mg/kg/hour

1 drop/8 seconds if 7.5kg body weight is equivalent
to 3-4mg/kg/hour

For analgesia a lower dose of 500 micrograms —
1mg/kg/hour is usually effective.

Marked tachyphylaxis can occur with infusions lasting
> 30-60 minutes.

Inhalational anaesthesia

® DO NOT UNDERTAKE LIGHTLY.

® Need airway maintenance skills and ability to recog-
nise appropriately anaesthetised patient as bare mini-
mum for safe practice.

® Best simple guide to depth of anaesthesia is the level
of sympathetic nervous system arousal.

® Equipment is generally more specialised.

® Spontaneous ventilation via mask or endotracheal tube
and breathing system is the safest application.

Ether

Ether is a relatively safe drug to use. It can be given by
open method or by a breathing system and vaporiser, usu-
ally of draw-over type. Induction of anaesthesia is slow
and relatively predictable. Respiratory depression is late
and cardiovascular stability is well maintained. Recovery
can be prolonged. It has no analgesic effect.

Halothane

Halothane is a potent but highly effective inhalational
anaesthetic agent. It can only safely be given via a
vaporisetr. Overdose easy and dangerous.

Trichloroethylene

Trichloroethylene (Trilene) has advantages of slow onset,
high potency and analgesia. Tachypnoea and postoperative
nausea are seen.

Triservice apparatus

The Triservice apparatus, incorporating draw over OMV
vaporisers, is well established and can be used for inhala-
tional anaesthesia without the need for compressed gases.
Refer to a specialist anaesthetic textbook for further details.

Essential equipment

Minimum equipment: Ketamine and
local anaesthesia provision

e [ntravenous cannulae
e Syringes
e Needles

Desirable equipment: Ketamine,
inhalational anaesthesia and
resuscitation equipment

e Oxygen masks with/without reservoir bags, paediatric
or adult sizes

Oxygen supply-cylinders with oxygen flowmeter
Intravenous fluids (isotonic > glucose solutions)
Intravenous administration sets (burettes ideal)
Anaesthetic facemasks (ideally clear masks with inflat-
able rims providing an airtight seal with minimal
deadspace)
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e Guedel-type oropharyngeal airways — sizes 0—4

e “Bag-valve-mask” incorporating non-rebreathing valve
(paediatric), reservoir tubing/bag and self-inflating bag
(neonatal and child sizes)

o Ayre’s T-piece, with Jackson—Rees modification (open-
ended 500—ml bag)

e Endotracheal tubes: 2.0-9.0 mm internal diameter

cuffed and uncuffed, PVC

Laryngoscopes — straight bladed, curved bladed

Magill forceps

Fixation tape

Suction apparatus (manual-foot/hand pump/electric)

Suction catheters

Yankauer suckers

Means of administering inhalational anaesthetic agents
Boyle’s machine
Anaesthetic circuits (refer to a specialist anaes-
thetic textbook)
Vaporisers
Triservice apparatus

Essential monitoring

Improves patient safety, reducing morbidity and mortality

® {se in any location and for any technique including
sedation

® {se from induction through to recovery

® Documentation essential

The best and universally available monitor is the
presence and vigilance of the person administering
the anaesthetic.

Minimum monitoring

® At everyone’s disposal
® (Colour, pulse rate and volume, capillary refill time, res-
piratory rate and auscultatory findings, pupil size

Minimal monitoring standards

Anaesthetist and all the above signs

Remember to always check:

® Equipment prior to use

[s there enough oxygen?

[s oxygen flowing into the patient?

Patient: electrocardiogram, non-invasive blood pres-
sure, arterial oxygen saturation (pulse oximeter:
expensive but very useful), temperature (ideally core),
blood glucose, urine output, end-tidal carbon
dioxide (expensive but useful)

Essential drugs

The drugs highlighted in bold below must be available to
provide safe anaesthesia whatever the technique.

e Local anaesthetics (lidocaine)

e Ketamine

e Atropine 10-20 micrograms/kg [V

e Diazepam 100 micrograms/kg [V/midazolam
200 micrograms/kg IV

e Paracetamol

e Morphine

e Codeine

]

Suxamethonium (bromide if no refrigeration) 1-2

mg/kg IV (lasts 5 minutes, higher dose in neonate,

salivation, hyperkalaemia, masseter spasm, anaphy-

laxis)

e Pancuronium 100 micrograms/kg (or atracurium,
vecuronium)

e Neostigmine, edrophonium

¢ Epinephrine (resuscitation doses: 1 in 10 000 = 100
micrograms/ml and 1 in 1000 = 1 mg/ml)

¢ Oxygen

* Intravenous fluids

e Thiopentone 2-5mg/kg (TAKE CARE IF NEVER
USED BEFORE, apnoea, hypotension)

e [nhalational agents

Intubation

Endotracheal tube sizes

Age/4 plus 4 = internal diameter in mm

® 3 Xinternal diameter = length at lips in cm, add 2 cm
at nares

® Uncuffed tube under 25 kg (narrowest part of larynx is
non-distensible circular cricoid ring)

Why intubate?

Secure airway

Protect airway

Prolonged ventilation

Intraoperative ventilation

Tracheobronchial toilet

Application high airway pressures and PEEP
Cardiopulmonary resuscitation (all of the above)

In raised intracranial pressure to maintain normal oxy-
genation and normocapnia

Which tube?

e Uncuffed under 25kg: larynx narrowest below the
glottis at the circular non-distensible cricoid ring.
e Correct tube is that which passes easily through the glot-
tis and subglottic area with a small air leak detectable at
20 cm H,O (= sustained gentle positive pressure).
Size of tube is one that can just fit into the nostril.
In preterm neonates 2.5-3.5—mm internal diameter.
In full-term neonates 3.0-4.0—mm internal diameter.
In infants after neonatal period 3.5-4.5—mm internal
diameter.
e (Children over 1 year:
Internal diameter in mm =age/4 + 4
Length of tube in cm = age/2 +12 for oral tube
=age/2 + 14 for nasal tube
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Aids to intubation

e Laryngoscope: blade (straight for neonates and infants
because of long, floppy epiglottis, curved for older chil-
dren), bulb and handle

* Magill forceps

e Introducer (not protruding further than end of tube
itself)

e Gum elastic bougie (over which tube can pass)

e (Cricoid pressure (can help visualisation of larynx)

e Suction apparatus must be available plus Yankaur and
other catheters

e Syringe (cuffed tube)

Predicting difficulty

Likely to be difficult:
difficulty in opening mouth
reduced neck mobility
laryngeal/pharyngeal lesions
Congenital:
Pierre Robin syndrome, small mandible, muco-
polysaccharoidoses, Down'’s syndrome
® Acquired:
burns, trauma
Look from side: small chin means difficulty

Complications

e Displacement: oesophageal, right (usually)
or left main bronchus

rather than trachea

e Obstruction: kinking, secretions

e Trauma: lips to larynx

e Hypertensive response

e Vagal response

e Spasm: laryngeal, pharyngeal
e Aspiration: gastric contents
How to do it

Prepare and check equipment

e (Choose appropriate tube size with one size above and
below available

e (et tape ready to fix tube
Suction must be available
Induce anaesthesia and give muscle relaxant unless
completely obtunded

¢ Do not attempt intubation in semi-conscious child

Position child:

e >3-4 years: “sniffing morning air” position (head
extended on shoulders, flexed at neck: a pillow under
the head)

e <3 years (especially neonates and infants): neutral
position (large occiput no pillow but towel under
shoulders may help)

e keep in neutral position with in-line immobilisation if
unstable cervical spine (trauma, Down’s)

Oxygenate child

Introduce laryngoscope into right side of mouth, sweep
tongue to the left, advance blade until epiglottis seen.
Curved blade:
advance blade anterior to epiglottis, lift epiglottis
forward by moving blade away from own body
Straight blade:
advance blade beneath epiglottis into oesophagus,
pull back, glottis will “flop” into view

Recognise glottis

e Insert endotracheal tube gently through vocal cords.
McGill’s forceps may be required

e Stop at predetermined calculated length (usually
marked on the end of tube)

Confirm correct placement:

e (Chest moves up and down with ventilation

e Listen to breath sounds in axillae and anterior chest
wall

e Confirm no breath sounds in stomach

e Oxygen saturations do not go down AND COLOUR
DOES NOT DETERIORATE

Secure tube. Proceed to nasal intubation if skilled (best for
long-term ventilation). Contraindicated in base of skull
fracture

Fresh gas flow

e Fresh gas flow through T-piece circuit to prevent
rebreathing carbon dioxide

¢ Minute ventilation = 1000 ml plus 100 ml/kg

¢ For spontaneous ventilation, 3 X minute ventilation

e For positive pressure ventilation, 1.5 X minute
ventilation

Ventilator rates and tidal volumes
(by hand or mechanical)

Tidal volume is that which is enough to see the chest
expand adequately: usually 5-10 ml/kg

Rates:
Neonates 30-40 per minute
Infants 25-30 per minute
Child 20 per minute
Adolescent 15 per minute

Minute ventilation =rate X tidal volume
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Minimum standards requirements

Blood transfusion services

e Blood (fresh frozen plasma, platelets, clot-
ting factors, cryoprecipitate)

e Small volume packs

e Screening for hepatitis B and C, HIV,
syphilis, malaria

e Cross-matching

e Burette giving sets

Introduction

® Blood or blood products should be transfused
only when needed to save life or prevent major
morbidity.

® Risk of transmission of infection is a major concern in
countries with limited resources and poorly organised
blood transfusion services.

Situations where transfusion is
required

In neonates

After birth, haemoglobin drops to less than 100 g/litre in

term infants at 8-12 weeks of age, but in premature

infants, it can drop to 70—100g/litre, even earlier at

6 weeks (oxygen delivery is well maintained because of

a rising haemoglobin A).

® Hypovolaemic shock can result from acute blood loss,
such as premature separation of the placenta or feto-
maternal haemorrhage, twin-to-twin transfusion and
other causes of fetal or neonatal haemorrhage.

® Neonates may lose considerable blood volume as a
result of sampling for laboratory tests. Samples should
be minimised.

® Transfusion in neonates can be reduced by adequate
antenatal care to reduce the risks of premature deliv-
ery and when possible prevention of nutritional
anaemia in the mother.

® Additional measures to reduce transfusion include:
encouraging breastfeeding and early provision of vita-
min K prophylaxis, iron, vitamins and other haema-
tinics especially in premature babies.

Safe paediatric and neonatal
transfusion practice

G S Gabra and M N Mansour

In children

® Malaria and other chronic infections including HIV
Major trauma/surgery

Haematological malignancies

Sickle cell disease

Other congenital haemolytic anaemias such as thalas-
saemia and severe haemolysis of GOPD deficiency

® Burns (see Chapter 5.11)

Transfusion policies and
guidelines

® [n hypovolaemic shock, erythrocyte-free volume
expanders may be used to maintain tissue perfusion.
Oxygen and top-up blood transfusion (10-20 ml/kg
over 5-10 minutes) may be required when tissue oxy-
genation is compromised.

® Transfuse for anaemia only when there are clinical
signs, such as tachycardia, tachypnoea, recurrent
apnoea, failure to thrive or early signs of heart failure.

® When possible provide malaria prophylaxis particu-
larly in pregnant women and children with sickle cell
disease. Early treatment of clinical malaria reduces the
profound haemolysis which is a major reason for trans-
fusion in endemic areas.

® Anaemia due to malaria responds to treatment with
antimalarials and folic acid.

® Blood transfusion is not required for sickle cell disease
in the steady state: may be indicated in severe anaemia
with incipient or established cardiac failure, acute
splenic enlargement, sequestration crisis with rapidly-
falling haemoglobin, aplastic crisis, acute chest syn-
drome, stroke and sometimes as exchange transfusion
for severe priapism (see Chapter 3.22).

® National programmes for thalassaemia and other con-
genital haemolytic disorders, such as GOPD deficiency
help reduce transfusion requirements.

In situations where safe blood is not readily available

the following recommendations have been made:

® Transfusion is not necessary if haemoglobin is more
than 50 g/litre.

® Transfusion may be necessary if haemoglobin is less
than 50 g/litre and there is incipient cardiorespiratory
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distress (air hunger, hypotension, tachycardia and
oedema).

® Transfusion may be necessary if haemoglobin is less
than 40 g/litre and complicated by malaria or bacterial
infection, even without incipient cardiac failure.

® Transfusion may be necessary if haemoglobin is less
than 30 g/litre with no apparent complications.

In situations where there is safe blood:
® Neonates and infants <4 months old
e Blood loss of >15% over 2 days.
e Haemoglobin <70 g/litre with clinical manifesta-
tions of anaemia.

® Infants 4 months or older:

e Acute blood loss unresponsive to crystalloid and
colloid infusions.

e [ntraoperative blood loss >15% of total blood vol-
ume and postoperative haemoglobin < 80 g/litre
with clinical symptoms.

e Haemoglobin <110 g/litre with severe pulmonary
disease.

e Acute haemolysis with haemoglobin <80 g/litre
with signs of anaemia.

® To suppress endogenous haemoglobin in sickle cell
disease crises and thalassaemic syndrome.

Frozen fresh plasma is only recommended when a spe-
cific haemostatic defect has been identified.

Platelets are prepared from fresh blood using a special,
simple centrifugation method. The remaining partially
packed red cells can be used to transfuse other patients.
Once extracted by this method platelets can last up to
5 days at room temperature (around 23 °C). Platelets should
not be stored in a refrigerator. Transfused platelets survive
only briefly and repeated infusion may be required for active
bleeding or preceding essential procedures such as a lumbar
puncture in a child with severe thrombocytopenia.

Provision of blood

® [deally by routine whole blood collection from an
established panel of blood donors with quality stan-
dards for testing, processing and distribution.

® Most transfusions are required and given as an emer-
gency procedure. Emergency collection of blood for
paediatric use should ideally not be necessary.

® Safe transfusion in children is enhanced by the follow-
ing measures:

e (ollection of blood from repeat regular donors
screened using a standard health-check question-
naire and whose donations are found negative for
all markers for transfusion-transmissible infection.

e (Collection in a multipack which allows each dona-
tion to be divided into small volumes, in a closed
sterile system to reduce wastage and donor
exposure.

e Multiple, small-volume packs can be used for mul-
tiple transfusions in one child or neonate without
having to repeat the pretransfusion tests.

® Group O Rhesus negative small-volume packs facilitate
transfusion across the ABO barrier. They must be
checked for high-titre anti-A or anti-B by a suitable
antiglobulin method.

® Emergency collection of blood for paediatric use
should be discouraged.

® [Establish a routine procedure for collection, testing
and processing which should cover routine and emer-
gency transfusions

Maternal blood is not recommended even in an emer-

gency although in theory it can be used after compatibility
testing with the recipient’s serum.

Pretransfusion testing

® Minimum acceptable tests on blood prior to
transfusion
e ABO and Rhesus D grouping
e Screening for hepatitis B antigen and antibodies to

HIV-1 and -2, hepatitis C virus and syphilis
e Additional tests for locally prevalent infections;
such as malaria and Chagas disease

® (.1-0.2ml blood in an EDTA bottle is required for
grouping and 2 ml of clotted blood in a plain bottle for
compatibility testing cross-match.

® [n infants less than 4 months of age, maternal blood is
always required: 4 ml EDTA plus 5 ml clotted.

® Blood grouping of the neonate can be performed using
a cord, capillary or small venous sample (2—-3 drops
and specific standard reagents anti-A, anti-B, anti-
A+ B and anti-RhD. Red cells only are used, because
antibodies in the sera of neonates are too low to be of
significant value).

® The inclusion of control A, B, O, RhD-positive and
-negative cells in the procedure is part of good labora-
tory practice, and should be part of the testing method.

® Two methods should when possible be used for group-
ing to ensure reliabilty

® For neonates and infants up to 4 months, compatibility
testing is not required if the mother’s serum is negative
for alloantibodies. Compatibility between the mothet’s
serum and red cells to be transfused is required only if
the mother has antibodies or if there is a previous his-
tory of haemolytic disease of the newborn.

® The most suitable method for compatibility is by the
anti-human globulin technique at 37°C for one hour.
Agglutination should be read before and after the
addition of the antihuman globulin reagent.

Exchange transfusion

® For haemolytic disease of the newborn with severe
anaemia and/or severe hyperbilirubinaemia (see
Chapters 3.48 and 6.9). Exchange of double the
neonate’s blood volume is often required using
160-180ml/kg of whole blood and/or plasma
reduced red cells. The latter is prepared by removing
from a bag of whole blood (450ml) approximately
100 ml of plasma to obtain a haematocrit of 0.5-0.6.
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® Patients with sickle cell anaemia and acute chest
syndrome or impending cerebrovascular episodes may
benefit (see Chapter 3.22).

Blood for exchange transfusion

® Rhesus-negative blood, Group O or same ABO group
as infant and compatible with maternal or infant’s
serum.

® Fresh, never more than 5 days old.

® Warmed with heating coil or stood for 1 hour at room
temperature or under the mother’s dress.

® Exchange 160-180ml/kg of blood with partially
packed cells.

® Additionally screened for HbS if exchange is used to
treat sickle cell disease

Bedside transfusion

® (alculate blood replacement volume by taking into
account the total blood volumes (80-85 ml/kg in full-
term neonates and children and 100 ml/kg in prema-
ture infants).

® Venous access should be chosen to allow a 23-25
gauge needle or 22-24 gauge vascular catheter.

® Giving sets and filters — blood is usually cleaned and
filtered in the lab, so when transfusing it to a patient
no special filter is required other than the on-line filter
of the standard giving set.

® Blood should be treated like any other IV fluid and be
given using an accurate measurement of rate and time.
A burette should be used for infants or in children
where too rapid an input could be dangerous, for
example in incipient or actual heart failure.

Dosage

Acute blood loss
® Give 10-20 ml/kg of whole blood as rapidly as possi-
ble or a similar volume 4.5% albumin (if possible
through a wide bore cannula or central venous line).
® Estimate infusion rate for continuing transfusion using:
e an estimate of existing blood loss
e an estimate of continuing blood loss
e vital signs

Top-up transfusion

® Give 20 ml/kg, partially packed cells, over 4 hours.
® [deally blood should be <7 days old.

® Furosemide is not routinely given.

Other points

® For neonates, 2-3 ml/kg/hour is considered to be a
safe rate and the total volume to be given varies
between 10-15ml/kg,.

® A lower infusion rate with diuretic cover may be
required in cardiac failure.

® A record of the volumes used should be kept in the
bedside file, along with details of any adverse reactions.

® Blood for transfusion should NOT be exposed to room
temperature for > 6 hours from the time the pack was
removed from storage (2—6 °C).

® |f a transfusion reaction occurs send remainder of
blood pack for immediate testing.

® All blood packs should be checked by at least two staff
before being given (usually the nurse and doctor in
charge). The name of the recipient, the blood group of
the donor and the recipient, the date of collection and
expiry and identification number of the donation
should be carefully documented.

Reactions to blood transfusions

® Before transfusion the blood group, expiry date
and details of whom the blood has been issued to
should be checked, ideally by two trained nurses
or the nurse and the doctor. Then it should be
checked against the recipient’s details, that is
name, blood group, date of birth, hospital num-
ber (if recorded) and prescription chart. Medical
staff should prescribe all blood products.

® RBaseline observations of the child’s temperature, pulse,
respirations and blood pressure should be recorded
before the commencement of a blood transfusion.
These observations should then be recorded every
30 minutes whilst the child receives the blood trans-
fusion. Any deviation from the normal, such as a rise
in temperature, pulse, or respirations, could indicate a
reaction to the transfusion and consideration that the
blood transfusion should be stopped.

® Blood should be given at the prescribed rate, and be
given over a maximum of 4 hours. If the amount of
blood prescribed will take longer than 4 hours,
another unit of blood should be used. Once the unit of
blood has been removed from the refrigerator, it
should be used within 6 hours. The warming of the
blood is only needed when the transfusion rate
exceeds 15 ml/kg/hour.

® A fluid balance chart should be maintained throughout
the transfusion. The child’s urinary output should also
be monitored.

The following types of reactions are possible when giv-
ing a blood transfusion:
® Febrile
Allergic
Haemolytic
Circulatory overload
Air emboli
Hypothermic
Electrolyte disturbance

As well as recording the observations a visual observa-
tion should be noted. The nurse/doctor should look for
symptoms such as: fever, chill, nausea, vomiting, flank
pain, headache, rash, wheeze, cyanosis, dyspnoea, as
other indicators of a reaction to the transfusion.

If a severe reaction is identified, then the transfusion
should be stopped and medical help sought. The remain-
der of the pack should be sent to the laboratory for imme-
diate testing.
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Each reaction will have to be treated on an individual
basis, but anti histamines are often used for mild reactions
to blood.

Maternal blood

This is not recommended, even in an emergency mainly
because of the risk of graft—versus—host disease although
in theory it could be used, particularly if the mother is
known to be blood group O Rhesus negative.

Further reading

Guidelines for Administration of Blood Products:
Transfusion of Infants and Neonates. British Committee
for Standards in Haematology Blood Transfusion Task
Force. Transf Med 1994,4:63-9.

Guidelines for the Appropriate Use of Blood. Geneva:
WHO, Global Blood Safety Initiative, 1989.

Guidelines for Transfusion of Erythrocytes to Neonates
and Premature Infants. Can Med Ass ] 1992;147(12):
1781-6.

Indications for Blood Transfusion in Uganda. AIDS
Control Programme, Ministry of Health, Republic of
Uganda, 1989.

Jager H et al. Prevention of transfusion-associated HIV in
Kinshasa, Zaire: HCV screening is not enough. AIDS
1990;4:571-4.

Lackritz EM et al. Effect of blood transfusion on survival
among children in a Kenyan Hospital. Lancet
1992;340:524-8.

Reid ME, Nance S] (eds.) Red Cell Transfusion — a Practical
Guide. Totowa, New Jersey: Humana Press, 1998.
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Basic services provided in the
laboratory and on the ward

Whenever possible, the regional or central laboratory
should procure the chemicals, prepare the reagents and
standards, and distribute them with the necessary controls
and appropriate testing procedure to district laboratories.
Details on how to prepare the required reagents,
standards and controls can be found in the 1995 WHO
publication Production of Basic Laboratory Reagents.

For all small hospitals, WHO recommends six basic
investigations as an absolute minimum. They are:
® Haemoglobin or packed cell volume
Blood smear for malaria
Blood glucose
Microscopy of cerebrospinal fluid (CSF) and urine
Blood grouping and cross-matching
For newborn care, blood bilirubin

Tests that can be performed on
the ward

Blood grouping

Urgent blood film for malarial parasites

Urine microscopy (see Chapter 6.25)

HIV rapid screening test

HBsAg screening test

Hot stool examination (for E.histolytica)

Rapid Hb (WHO paper method)

CSF/gland/chancre aspirate/wet preparation for
trypanosomes

Tests to be performed in
laboratory

e Thick and thin blood films for malaria and other
parasites

Smears for Leishmania amastigotes

DAT for Leishmania antibodies

TB sputum smears

Slit skin smears for leprosy

Gram-—stained smears

Hb estimation and platelets

Total and differential white cell count

Essential laboratory services for sick
and injured children in hospital

ESR

Sickle test

HIV and hepatitis screening tests

Blood grouping and cross-matching

Urine deposits

Saline smears and formol ethyl acetate concentration
for stool parasites

Essential equipment

A decent microscope is essential and also saves time and
therefore salary costs. The following is recommended:
Tropical Health Technology Binocular Microscope from
Doddington March, Cambridgeshire, PE15 OTT, UK.

Haematological investigations

® Haemoglobin
Haemoglobinometer (BMS meter, Haemo-
Check) — a useful method for single investiga-
tions. No dilution or measurement of sample
required.

Cyanmethaemoglobin method — useful for
multiple sampling, requires colorimeter with
540 nm filter, Drabkins and standard Hb refer-
ence solutions.

Microhaematocrit centrifugation for estimation
(note: may get raised value due to plasma loss,
for example burns, dehydration)

Haemoglobin colour scale (WHO) filter paper
method — simple, portable (from WHO, Geneva)

White blood cell count
Improved Neubauer haemocytometer, diluting
fluid and hand tally counter required

® ESR  Westergren method recommended

Differential white cell counts
Thin blood film stained with Leishmans or
Giemsa stain (pH 6.8). Tally counters required.
Film may also be used to examine red cell mor-
phology for cases of suspected nutritional
anaemia, for example iron deficiency

Sickle test
Slide test using 2% sodium metabisulphite
(prepared daily) will enable sickled RBCs to be
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seen. Sickle solubility test is an alternative if
microscopy is not available

® HIV test
Rapid tests easy to use for blood transfusion
purposes

® Hepatitis B and C Ag kit
Simple kits for blood transfusion purposes

Blood grouping/cross-matching sera should be available.

Biochemical investigations

® Tests on whole blood, serum or plasma

urea, creatinine and electrolytes

glucose

albumin

bilirubin

amylase

AST

® In specialised hospitals the following can be measured:
alkaline phosphatase, ALT (alanine aminotransferase),
calcium, cholesterol, cholinesterase, iron and
triglycerides.

® (Urine clinical chemistry tests
e protein

glucose

bilirubin and urobilinogen

ketones

haemoglobin

nitrite

specific gravity

® Faecal clinical chemistry tests
e occult blood
® lactose
® excess fat

® (Cerebrospinal fluid clinical chemistry tests
e protein (approximately 1 ml of CSF)
e glucose (0.5 ml into a fluorite oxalate bottle)

Investigations for specific
diseases

Malaria

® Thick blood film stained with Field’s (or Giemsa) stain,
made from finger prick or venous blood.

® Field’s is preferred as the film can be stained in
20 seconds.

® For a diagnosis of the species a thin blood film (hand
stained at pH 7.2) with Leishman’s or Giemsa stain is
required.

® Thick blood films may also reveal Borrelia, microfilar-
iae and trypanosomes.

African Trypanosomiasis

® A thick blood film stained as above is the simplest way
of diagnosing 7.6. Rhodesiense (if a chancre is present
a sample may be taken from between the edge and
centre of the lesion).

® (Gland fluid from a swollen posterior cervical gland
may be examined (particularly useful in T.0.
Gambiense).

® [f these tests are negative up to four microhaematocrit
(MHCT) tubes of blood should be taken, centrifuged
for 5 minutes, attached to microscope slides and the
buffy coat area examined for motile trypanosomes.

® All samples must be examined as soon as possible to
avoid parasite lysis.

® [f the blood is positive for trypanosomes or it is
suspected that the patient has late stage (stage II},
CNS disease, a lumbar puncture must be taken
and CSF examined microscopically within
10 minutes for trypanosomes and/or WBCs.

Leishmaniasis

® For cutaneous leishmaniasis a smear taken from the
raised, red edge of a lesion may be taken and stained
with Leishman’s stain (20 minutes, pH 7.2) or Giemsa
to demonstate amastigotes.

® For suspected visceral leishmaniasis, haematological
investigations plus a serological test such as the direct
agglutination test (DAT) are the most useful and safest
investigations.

TB/Leprosy

® [orsuspected TB

e [f possible, up to 3, consecutive, morning sputum
samples should be examined.

e The Ziehl-Neelsen (ZN) method of staining should
be used.

e The addition of bleach to liquefy the sample may
improve sensitivity and lowers the risk of labora-
tory infection.

® [or suspected leprosy ZN stain should be used on slit
skin smears.

Diarrhoeal diseases

® [or suspected parasitic cause
Direct microscopy using saline/iodine smears. Formol
ether (or ethyl acetate) concentration of use particularly in
parasites such as S. mansoni where egg output by the
female worm is low.
® [or suspected bacteriological cause
e [deally the specimen should be sent for culture and
sensitivity testing.
e (Culture may not be possible due to the need for
sterile facilities and supplies of media.
e If possible, samples could be sent to a reference
laboratory for culture.
e Supplies of transport media and sterile swabs
should be available:
Stuart’s or Ames medium for suspected S. typhi
and Shigellae
Alkaline peptone water and Cary-Blair medium
for V. cholerae
e [f microscopy of a fluid stool containing blood
shows RBC’s, WBC’s/macrophages and numerous
bacteria then bacterial dysentery is likely.
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o [f the sample is loose with blood and mucus then a
hot stool (examined within 30 minutes of voiding)
should be examined for E. histolytica trophozoites.

Urinary infections and renal diseases:
urine examination

® Urine dipstick tests are useful to detect blood/pro-
tein/glucose/bilirubin/urobilinogen.

® A midstream urine (MSU) may be examined micro-
scopically (see Chapter 6.25) for:

S. haematobium ova

Pus (WBC) cells

Erythrocytes

Casts

Bacteria (suspected UTI) (see Chapter 3.7)

® The addition of a drop of 1% methylene blue in physi-
ological saline may aid microscopical examination.

® [f a urine is to be sent for culture, 20 ml of an MSU
should be mixed with 3 mg of boric acid (preservative).

® [t is important to give instructions on how to obtain an
MSU/bag urine/suprapubic aspirate.

Ulcers/exudates

For suspected bacterial (and fungal) infections a smear of
the pus or exudate should be stained with Gram stain.

Meningitis
® A Gram-stained CSF deposit may be useful in cases of

suspected meningitis.
® [ndia ink stain for cryptococcal meningitis.

Further reading

District Laboratory Practice in Tropical Countries.
Cheesbrough M. Cambridge: Cambridge University
Press, 1998.

Production of Basic Diagnostic Laboratory Reagents.
Alexandria: WHO, 1995 (WHO Regional publication,
Eastern Mediterranean Series No 2). Obtainable from
WHO Regional Office, PO Box 1517, Alexandria.
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Storage of medicines

Hospital and community personnel involved in the care of
sick children have struggled for many years to ensure that
appropriate medicines are available when needed despite
the problems of controlling the abuse and illegal use of some
drugs. Medicines which create the major areas of concern
are narcotics and sedatives. Supplies of these drugs
need to be available for the treatment of acutely ill
children, at the point of admission, in intensive care
and postsurgical areas and in all areas involved in the
care of children with terminal illness. Tragically, many
care settings have solved the problem of storage by refusing
to have stocks of these drugs readily available, either
through a belief that children do not feel pain due to their
physiological immaturity or through fear of abuse by the
children (misplaced) and their families or staff members.

Custody and storage of medicines
in wards and departments

The responsibility for the safe custody and storage of all

medicines in a ward or department is that of the nurse in

charge at any one time. Designated cupboards for the dif-

ferent types of drugs should be available. All cupboards,

which should be permanently fixed to an inside wall,

should have secure locks making them inaccessible to

unauthorised staff and visitors.

® Narcotic drugs, which may be controlled by law
within the country should have a separate cupboard
again permanently fixed, ideally within the normal
drug cupboard. The keys to drug cupboards should be
kept separately to all other keys and be carried by a
qualified nurse for the period of each shift.

® Two books are necessary for recording the ordering
and use of narcotic drugs. One is completed to order
stocks, using one page for each order. The other book
is to record the use of each ampoule, tablet or dose of
liquid. The name of the child, hospital identification,
date and time given and whether or not any portion of
the drug was discarded, is entered in the register. Then
each entry is signed by two staff members. Both must
hold a nursing/medical qualification and one must be
a member of the ward or unit staff.

® [n addition, two members of unit staff must check the
stock levels once in every 24-hour period and sign that

Management of drugs
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the stocks are correct. Any discrepancy must be
reported immediately to the Senior Nurse Manager for
the hospital.

® FEach hospital should have a policy to deal with unau-
thorised use of narcotic drugs and in some countries
this will involve national law enforcement agencies.

® When new drug stocks are required, the order book
is sent to the central pharmacy in a container with
a tamper-proof seal. Once the pharmacist has placed
the order in the container, it is sealed and must not
be opened until its arrival in the receiving ward
or department.

® When the stock arrives in the unit the seal is broken in
the presence of the messenger and the contents checked
against the order book, which is then signed by both.
Drugs are then entered in the drug register, two staff
members checking and signing. The drugs are placed in
the appropriate cupboard, which is then relocked.

In most hospital wards and units these simple precautions
will ensure that adequate narcotic drugs are available
when they are needed by sick children and prevent provi-
sion of supplies to those who may be guilty of abuse.

Correct storage of drugs is paramount for prolonging
shelf-life of the drug, safety and legal issues. All medica-
tion should be kept locked at all times, with the drug keys
being the responsibility of the nurse in charge.

Due to the shelf-life of some drugs they need to be
stored in a refrigerator, with the temperature set to store
the drugs at between 2°C and 8°C. Drugs that require this
sort of storage are as follows:
® Reconstituted oral antibiotics
Eye drops
Rectal paracetamol
Some vaccinations
Insulins (although can be stored for up to one month
at room temperature)

Oral midazolam
Pancuronium/vecuronium

Calculating and giving the
correct dose

The child should be weighed naked and their weight
recorded in kilograms on the prescription chart. The use
of a drug formulae should be considered when calculating
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the therapeutic dose. To ensure that the correct amount
of drug is given from the stock bottle/vial the following
calculation should be used:

Dose required

X Dilution of stock bottle
Stock dose

125 mg (required)

X 5ml (dilution of stock bottle)
250 mg (stock dose)

Amount given would be 2.5 ml (see Chapter 6.3).

Medical staff should change prescribed doses if, after using
the above calculation, the dose is not easily measurable,
for example 1.33ml, or 2.46ml. To ensure that the

Prescription chart

calculated dose is given accurately, a premarked syringe
should be used. The smaller the required dose, the smaller
the syringe that should be used as it will give a more accu-
rate measurement (that is a 1- or 2-ml syringe and not a
10-ml syringe). Other forms of measurement can be used
for larger doses such as 5 or 10ml. These include a pre-
measured medicine pot or a 5ml premeasured medicine
spoon. For safety, the calculation should be done by two
trained nurses and the amount dispensed checked by the
same two nurses. Although it is recognised in some hos-
pitals that one trained nurse can check oral medication on
their own, ideally, intravenous and intramuscular
drugs should be checked by two trained nurses or a
nurse and a doctor.

NAME WEIGHT AGE

DATE | TREATMENT |DOSE |REGIMEN |SIGN | NURSES: TIME GIVEN/SIGN
DOSE:
1 2 3 4
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In hospital

A For resuscitation

Airway and breathing

® Syction apparatus
Wall, electrical or manual suction
Yankauer and soft suction catheters
Manual suction device, as used by midwives
® Facemask with reservoir bag (for delivering 100%
oxygen)
® Self-inflating resuscitation bag with 500ml (infants)
and 1600 ml (child and adult) reservoir bags and face-
masks in a range of sizes (masks that are too large may
be used inverted)
® Nasal cannulae
® Airway devices
Oropharyngeal airways — range of sizes
(000, 00, 0, 1, 2, 3)
Endotracheal tubes — range of sizes (2.5-7.5 mm)
and connectors*
® Laryngoscopes *
adult curved and paediatric straight-bladed
spare bulbs and batteries
® Magill forceps *
® Cannulae for cricothyoidotomy

Vascular access

® Peripheral vascular cannulae range of sizes:
18-25 gauge

® Intraosseous needles 16—18 gauge

® Sterile catheter (suction, feeding, etc.) for umbilical
access (for newborn); umbilical vessel dilator; artery
forceps

® (Central venous catheters

Syringes, incl 50 ml for fluid boluses + three-way tap

® [ntravenous giving set and graduated burette

Trauma

® Hard cervical collars and sandbags/foam blocks

® DPeripheral vascular cannulae, three-way taps and
syringes

® Scalpels, sutures, needle holders and scissors

Essential equipment, supplies and
drugs for treating children
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® Splints

® Chest drains: range of sizes; dissecting forceps;
underwater drainage system, or flap valves

® Nasogastric tubes — range of sizes

Drugs, fluids, etc.

® (Oxygen supply

® Saline 0.9% — vials and bags/bottles

® (Colloid — for example albumin 4.5%, gelatin,
hetastarch

Epinephrine 100 micrograms/ml (1 in 10000) and
1 mg/ml (1 in 1000)

Glucose 10%, 25% and 50%

Mannitol 20%

Diazepam rectal solution

Lorazepam or diazepam for [V

Phenytoin phenobarbitone, paraldehyde

Atropine

Sodium bicarbonate

Broad-spectrum antibiotic, for example cefotaxime,
ceftriaxone

Quinine

Morphine/diamorphine

Naloxone

Insulin

Local (for example lidocaine) and general anaesthetic
agents (for example ketamine) *

Paralysing agents *

Skin cleansing solution (for example chlorhexidine,
alcohol)

® Steroids (prednisolone, hydrocortisone)

Salbutamol

® Furosemide

Monitoring and other equipment

Pulse oximeter

ECG monitor — defibrillator

Sphygmomanometer or blood pressure oscillometry
Thermometer (ideally low reading)

Blood/urine glucose testing kits

Urinary catheters (silicone, rubber or soft feeding
tubes) of various sizes

* These items are to be used only if facilities exist for intubation and assisted ventilation, for example on an intensive care unit.
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Endotracheal tube Paediatric resuscitation chart

Oral length Internal
(cm) diameter (mm)|Length (cm) ——> 50 60 70 80 90 100 110 120 130 140 150 160
14

18-21 7.5-8.0 = [ R R N R N R

cuffed B

18 7.0 —
cuffed 10

17 6.5
16 6.0
15 55
14 5.0

Age (years)

13 4.5 ]
2 —]

1
9 months —

12 6 months —
3.5

10 3.0-3.5

4.0

3 months

Weight (kg) ——> 5 10 20 30 40 50

Epinephrine (ml of 1 in 10000) initial 0.5 1 2 3 4 5
intravenous of intraosseous
Epinephrine (ml of 1 in 1000) subsequent 0.5 1 2 3 4 5
intravenous or intraosseous
(or intial endotracheal)

Atropine (ml of 100 micrograms/ml) 1 2 4 6 6 6
intravenous or intraosseous
(or double if endotracheal)

Atropine (ml of 600 micrograms/ml) - 0.3 0.7 1 1 1

Bicarbonate (ml of 8.4%) 5 10 20 30 40 50
intravenous or intraosseous
(dilute to 4.2% in infants)

Diazepam (ml of 5 mg/ml emulsion) 0.2 0.5 1.0 15 2 2
intravenous or rectal
Diazepam (mg rectal tube solution) 25mg 5mg 10mg 10mg 10mg 10mg
rectal

Glucose (ml of 10%) 25 50 100 150 200 250
intravenous or intraosseous

Lidocaine (ml of 1%) 10mg in 1 ml 0.5 1 2 3 4 5
intravenous or intraosseous

Naloxone neonatal (ml of 20 micrograms/ml) 25 5 - - - -
intravenous or intraosseous
Naloxone adult (ml of 400 micrograms/ml) - 0.25 0.5 0.75 1 1.25

Salbutamol (mg nebuliser solution) - 25mg 5mg 5mg 5mg 5mg
via nebuliser (dilute to 2.5-5.0ml in normal saline)

Initial DC defibrillation (J) 10 20 40 60 80 100
for VF or VT with no pulse
Initial DC cardioversion (J) 5 5 10 15 20 25
for SVT with shock (synchronous)

or VT with shock (non-synchronous)

Initial fluid bolus in shock (ml) 100 200 400 600 800 1000
crystalloid or colloid

* CAUTION! Non-standard drug concentrations may be available:

Use atroprine 100 micrograms/ml or prepare by diluting 1 mg to 10 ml or 600 micrograms to 6 ml in normal saline.

Use lidocaine (without epinephrine) 1 % or give twice the volume of 0.5%. Give half the volume of 2% or dilute appropriately.
Salbutamol may also be given by slow intravenous injection (4—6 micrograms/kg), but beware of the different concentrations available
(for example 50 and 500 micrograms/ml).

From: Oakley et al. Advanced Paediatric Life Support, 2nd ed. London, BMJ Books 1997.

Figure 1.17.1
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B For care and treatment

Table 1.17.1 Essential equipment for the wards

To achieve minimum standards

To improve standards

Basic ward cleaning
Brooms, buckets, mops, flannels

Elbow operated taps

Hand-washing resources; liquid
soap dispensers, hand-driers
or towel dispensers

Incinerator

Industrial washing machines
Sharps disposable boxes/tins
Waste bins and plastic bag liners

Anaesthetics, respiratory
support and resuscitation

Ayre’s T-piece with Jackson-
Rees modification and open
ended 500 ml bags

Chest tube drainage kit
(underwater seal)

Clocks
CPAP systems

Emergency drug and
equipment boxes

Guedal oropharyngeal airways
of various sizes 0—4

Gum elastic bougies
Hard cervical collars
Heimlich valves

Laryngoscopes with different
blades

Magill forceps
Nebulisers
Oxygen concentrators

Oxygen cylinders with high (1 to 15 litres per minute)
and low (0 to 2 litres per minute) flowmeters

Oxygen masks

Oxygen tubing (bubble type)
Pulse oximeters
Resuscitaires

Self-inflating resuscitation
bags (infant and adult) with non-rebreathing valves
and reservoir bags (500 and 1600 ml)

Spare laryngoscope bulbs
Suction (manual and electric)

Imaging
Ultrasound scanner
X ray equipment

Cardiovascular support
Autolets

ECG monitor

Blood warmer

Blood gas machine with electrolyte and glucose
measurement

Boyles machine

CNEP

Cooling blanket

Expired carbon dioxide monitor
Transillumination system

Triservice anaesthetic apparatus
Transcutaneous Pco, monitors
Vaporisers

Ventilators (volume and pressure limited)

CT scanner

Echocardiography

Endoscopy kit plus ability to undertake sclerotherapy
MRI scanner

Portable X ray

Automatic blood pressure machines

Defibrillator
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To achieve minimum standards

To improve standards

ECG machine

IV stands

Tourniquets

Simple blood pressure machines with cuffs of a range of
different sizes infant to adult

Examination aids
128 Hz tuning forks

Bright torches

Examination lights

Height/length measures
Icterometer

Kitchen scales

Microscope

Ophthalmoscope

Otoscope

Polaroid camera

Scales for infants and for children
Vision testing charts
Stethoscopes

Tape measure

Tendon hammers

Thermometers (including low-reading)
Toys for skill assessment

Basic ward equipment
Beds with polythene covered mattresses

Bowls

Chairs for mothers to sleep
next to their children

Cold boxes

Fans

Infant cots with safety sides
Potties

Refrigerators

Room heaters

Sheets

Towels

Trolleys with protective sides
Washable blankets

Special needs
Aids for disabled children

Glasses for refractive errors of vision
Hearing aids

Limb prostheses

Low cost visual aids

Special aids for disabled children,

for example, ankle splints, foam wedges, footboards,
Piedro boots, wheelchairs, parallel bars, toilet

aids, hand function aids

Vision testing charts
Wheelchairs

Ward instruments
Curved and straight artery forceps

Portable ECG machine
Syringe drivers
Syringe pumps

Audiometry

Bed scales

Binocular indirect ophthalmoscope
EEG

EMG

Nerve conduction equipment

Slit lamp

Tonometer

Impregnated mosquito nets

Jejunal biopsy
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To achieve minimum standards

To improve standards

Needle holders
Scalpels
Scissors

Neonatal equipment
Closed incubators

Infant eye shields
Phototherapy unit
Platform incubator
Head boxes

Theatre equipment
Autoclaves

Basic surgical instruments including burr hole system
Biopsy needles (Trucut or Menghini)

Cautery machine

Operating theatre light

Operating theatre table with
lithotomy position

Sterile drapes
Sterilizer
Surgical hats and boots

Miscellaneous
Internal hospital communications system

Log books for narcotics
Safe storage for narcotics

Library, overhead projector, computer with
Internet access, blackboard, chalk, flipcharts, and pens

Emergency generator
Medical records system

Breast pumps
Convective heated blanket

Air purifier and conditioner for operating theatre
Binocular telescopic magnifying lenses

ICP monitoring equipment

Neuroendoscopy

Computer data base systems
Digital camera
Haemodialysis

Multimedia projector
Radiotherapy

Slide projector

Video recorder and television
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Table 1.17.2 Essential supplies

To achieve minimum standards

To improve standards

For the ward
Alcohol swabs

Blood collecting systems, transfusion screening kits,
cross-match kits

Bone marrow needles
Bubble wrap
Butterfly needles 18-24 gauge

Charts for drugs, fluid balance, growth, weight,
head circumference, temperature/pulse/blood pressure
and oxygenation

Disposable razors

In-line blood filters (16—20 p.m)
Intraosseous needles infant and paediatric
IV cannulae 25-14 gauge

IV giving sets with and without in-line infusion burette
chambers

Laminated charts for the wall

LP needles 22-18 gauge

Lubricant jelly

Medical and nursing records

Multilumen central venous catheters

Name bands

Nasogastric tubes sizes 6, 8, 10, 12, 14, 16 FG
Needles 14 to 25 gauge

Rubber gloves (sterile and non-sterile) of different sizes
(ideally disposable)

Seldinger wires

Sharps boxes

Soap (preferably liquid)

Spatulae

Silk sutures and needles 3/0 and 4/0
T-pieces with extension

Three-way taps

Towels for hand-drying (paper ideally)

Tracheostomy kits and tubes sizes from 3 mm to
8mm i.d.

Urine catheters sizes 6, 8,10,12 FG
Urine collection bags
Vaccine vial monitors

Cleaning materials
Floor, wall, sink, toilet disinfectants and detergents

Theatre materials
Isolation gowns, aprons, eye protection, gloves

Plastic bags for waste
Specimen pots
Shunts for hydrocephalus

Sterile and non-sterile latex gloves of different sizes
(ideally disposable)

Surgical masks

Ward investigations
Blood glucose sticks

Blood sample bottles

Infusion sets for syringe pumps and volume infusion
pumps

Long-term central venous catheters

(Broviac or Hickman)

Tenckhoff catheters
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To achieve minimum standards To improve standards

CSF sample bottles

Litmus papers

Microbiology swabs

Microscope slides with chambers, grids and cover slips
Sterile fluoroscein strips

Throat swabs

Tongue depressors

Urine stick tests for protein, bilirubin, glucose,
urobilinogen, and ketones

WHO haemoglobin strips

Tapes, dressings and bandages
Adhesive tape (elastic and non-elastic) Alginate dressings

Butterfly wound-closing plasters
Crépe bandages

Eye pads

Gauze bandages

Plaster of Paris bandages

Plasters

Splints

Sterile cotton wool

Sterile pads (including non-adherent)
Vaseline gauze pads

Emergency supplies
Chest drains (sizes 8-32 FG)

Cricothyroidotomy kits (infant and paediatric)

Electrode gel

Endotracheal tube introducers of different sizes

Endotracheal tubes 2.5-8.0 mm cuffed and uncuffed
Nasopharyngeal catheters for oxygen (8FG)

Oxygen face masks (paediatric and adult)

Short nasal cannulae for oxygen (infant, paediatric and adult)
Sterile umbilical cord clamps

Suction catheters sizes (6-16 FG)

Yankauer suckers (paediatric and adult sizes)
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Table 1.17.3 Essential drugs for the hospital (derived from chapters in this manual)

To achieve minimum standards

To improve standards

Antimicrobials

Acyclovir IV or oral and
ointment

Albendazole
Amiodaquine
Amoxycillin (oral and V)
Amphotericin B
Ampicillin

Artemether*
Artenusate* IV
Ceftazidine

Ceftriaxone

Cefuroxime

Cephalexin
Chloramphenicol
Chloramphenicol oily for IM
Chloroquine (IV and oral)
Ciprofloxacin
Clofazimine*
Cotrimoxazole
Dapsone*

Doxycycline
Erythromycin IV and oral
Ethambutol

Ethionamide

Flucloxacillin or cloxacillin or
oxacillin IV and oral

Fluconazole

Fusidin (IV and oral)
Ganciclovir IV
Gentamicin
Griseofulvin

Isoniazid (oral and 1V)
Ivermectin*
Ketoconazole
Mebendazole
Melarsoprol*
Metakelfin*
Metriphonate*
Metronidazole
Nevirapine
Nitrofurantoin
Penicillin (oral, 1V, long-acting)
Pentamidine*

Pentavalent antimony (sodium
stibogluconate or meglumine
antimoniate)*

Praziquantel*

Pyrantel*

Pyrazinamide

Pyrimethamine with sulfadoxime

Aminosidine*
Amoxycillin-clavulanic acid
Azithromycin
Cefixime
Cefotaxime
Clarithromycin
Clindamycin
Eflornithine*
Folinic acid
HAART
Halofantrine*
Imipenem
Kanamycin
Levamisole
Liposomal amphotericin B
Mefloquine*
Meropenem
Minocycline*
Nalidixic acid
Ofloxacin*
Proguanil*
Quinidine*
Rifabutin
Streptomycin
Sulphadiazine
Thiacetazone
Tinidazol
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To achieve minimum standards

To improve standards

Quinine IV and oral
Rifampicin
Suramin*
Tetracycline
Trimethoprim
Vancomycin

Steroids
1% hydrocortisone cream

Betamethasone 0.1% drops
and ointment

Dexamethasone
Prednisolone
Hydrocortisone
Fludrocortisone

Hydrocortisone 1% eye drops
and 0.5% eye ointment

Inhaled beclomethasone
Prednisolone enema

Gases
Ether

Nitrous oxide
Oxygen

Vaccines and specific
immunoglobulins
Diphtheria antitoxin

Rabies antitoxin

Tetanus antitoxin (ideally human)
EPI vaccines

Haemophilus influenzae vaccine
Hepatitis B vaccine

Mantoux tuberculin
Pneumococcal vaccine

IV and other fluids plus blood products
0.9% Saline

10% Glucose

10% Glucose in 0.9% saline

50% Glucose

Blood cross-matched, infection
screened

O-negative

Packed cells

Dextran 40

Gelofusin

Glucagon

Hartmann’s

Heparin

Peritoneal dialysis fluid
(1.36 and 3.68%)

Diuretics
Chlorthiazide

Furosemide

Methyl prednisolone
Nebulized beclometasone
Stanozolol

Triamcinolone joint injection

Halothane
Nitrous oxide
Trichlorethylene

Botulinum antitoxin
Hepatitis C vaccine

IV gamma globulin
Measles 1gG
Meningococcal vaccines
Rabies vaccine

Typhoid vaccine
Varicella vaccine

VZIG

20% albumin

Blood clotting factors
Cryoprecipitate
Fresh frozen plasma
Platelets
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To achieve minimum standards

To improve standards

Mannitol
Spironolactone

Paralysing drugs

Atracurium, pancuronium or vecuronium

Suxamethonium

Local anaesthetics
1% Lidocaine

1% lidocaine plus epinephrine 1 in 200 000

(5 micrograms/ml)

Analgesics and anti-inflammatory drugs

Aspirin
Codeine
Diamorphine
Dihydrocodeine

Diclofenac (tablets and
suppositories)

Ibuprofen
Ketamine

Morphine (oral short and long
acting, 1V, subcutaneous)

Paracetamol (tablets,
suspension and suppositories)

Sulphasalazine

Broncho-dilators and
respiratory stimulants
Aminophylline

Caffeine

Inhaled salbutamol
Salbutamol IV injection
Salbutamol nebuliser solution

Cardiovascular drugs
Adenosine

Atenolol

Atropine

Captopril

Digoxin (oral and V)
Dopamine

Epinephrine (1 in 1000
=1mg/ml and 1 in 10000
=100 micrograms/ml)

Glyceryl trinitrate
Labetalol (oral and 1V)
Prazosin

Antihistamines
Chlorphenamine

Drugs applied to body surfaces
1% Crotamiton cream

1% Gamma benzene
hexachloride lotion

1% Gentian violet
1% Potassium permanganate solution

Fentanyl! (IV and transdermal)
Hydromorphine

Methadone

Mesalazine enema

Theophylline

Dobutamine
Hydralazine
Nifedipine
Prostaglandin E

Promethazine

Calamine lotion

Ephedrine nose drops
5% Permethrin cream
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To achieve minimum standards

To improve standards

10-25% Podophyllin
15% aminasidine and

12% methyl benzathonium
chloride ointment*

25% Benzyl benzoate emulsion
50% White soft paraffin plus
50% liquid paraffin

5-10% Sulphur in white soft
paraffin

95% Alcohol
Acyclovir 3% eye ointment
Acyclovir cream

Amphotericin B suspension
or lozenges

Antifungal eye drops

Antiseptic ointment, for example iodine

Aqueous cream

Atropine 0.5% eye drops and
1% ointment

Cetrimide

Chloramphenicol 0.5% eye
drops and 1% ointment

Chloramphenicol eye drops
Chlorhexidine
Chlortetracycline 1% eye ointment
Ciprofloxacin 0.3% eye drops
Clotrimoxazole 1%

Collodion

Cyclopentolate 0.5% eye drops
Fluorescein 1% eye drops
Fucidin 1% eye drops

Fucidin cream

Gentamicin eye drops 0.3%
Ketoconazole shampoo

KY jelly

Miconazole 2% gel or cream
Mupirocin cream

Nystatin cream

Nystatin oral suspension
Petroleum jelly

Povidone iodine solution (10%)
Saline nose drops

Selenium sulphide shampoo
Tetracaine 0.5 and 1% eye drops
Tetracycline eye drops
Tetracycline eye ointment
Topical thiabendazole*
Trichloracetic acid

Tulle gras

Vioform

White soft paraffin

Zinc and castor oil ointment

70% alcohol handwash
Alcohol spray
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To achieve minimum standards

To improve standards

Vitamins

1 a-hydroxyvitamin D
Multivitamin drops
Nicotinic acid
Pyridoxine

Thiamine (oral or 1V)
Vitamin A (oral and IM)

Vitamin D (calciferol,
cholecalciferol)

Vitamin E
Vitamin K

Electrolyte solutions
10% Calcium gluconate

15% KClI

30% NacCl

Buffered phosphate solution
Calcium carbonate

Calcium gluconate

Copper

Ferrous fumarate syrup
Ferrous sulphate

Ferrous sulphate with folic acid
Folic acid

Hypertonic 10% saline
Hypostop gel

Magnesium

ORS

Phosphorus solution 4 mmol/ml
Potassium chloride (IV and oral)
ReSoMal

Sodium bicarbonate (8.4% and
tablets)

Sodium chloride
Zinc

Special foods
F75 and F100 foods

Pancreatic enzyme supplements

Anticonvulsants
Carbamazepine

Clonazepam

Diazepam (oral, IV and rectal)
Paraldehyde

Phenobarbital (oral and V)
Phenytoin

Sodium valproate

Sedatives
Chloral hydrate

Chlorpromazine (oral and 1V)
Flupenthixol

Haloperidol

Midazolam (oral and IV and rectal)

Cholestyramine
Elemental diet
Gluten-free diet

Ethosuximide
Thiopentone
Lorazepam

Chlormethiazole
Methotrimeprazine
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To achieve minimum standards To improve standards
Hormones

Carbimazole DDAVP

Insulin Growth hormone

Levothyroxine
Lugol’s iodine, potassium iodide
Testosterone esters

Drugs for treating poisoning

Activated charcoal Ferrifox
Calcium Resonium Flumazenil
d-penicillamine Kelfer
Desferrioxamine

EDTA

Methionine

Mono- or polyspecific antivenoms
N-acetylcysteine

Naloxone (neonatal and adult
preparations)

Neostigmine
Paediatric ipecacuanha
Pralidoxime

Laxatives
Docusate sodium Co-danthramer/co-danthrusate

Enemas (Microlax, phosphate,
arachus oil)

Glycerol suppositories
Lactulose
Picosulphate sodium
Senna

Disinfectants
Bleach (1 in 10 and 1 in 100)
Chlorhexidine 0.5%

Hibitane

Anti-emetics

Cyclizine Metoclopramide

Domperidone Ondansetron or other 5HT; serotonin antagonist

Prochlorperazine (tablets,
suspension and suppositories)

Antacids
Aluminium hydroxide Omeprazole

Cimetidine
Magnesium carbonate
Ranitidine
Sucralfate

Antidepressants or other
psychotropic drugs Clozapine

Amitriptyline Lithium
SSRIs (for example fluoxetine)

Miscellaneous Baclofen
Barium Clonidine
Buscopan Edrophonium
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To achieve minimum standards

To improve standards

Chemotherapy drugs

Hyoscine hydrobromide
Pizotifen

Sodium benzoate
Sumatriptan
Thalidomide
Tranexamic acid
Ursodeoxycholic acid

Azathiaprine
Cyclophosphamide
Cyclosporin

Methotrexate

Specific anticancer drugs
Vincristine

*Only in countries where the diseases treated by the drug are endemic.
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Records

® These can be held by parents, by the hospital or both.

® [f parent held, they can be developed into health book-
lets containing advice on how to manage illnesses
(possibly in the form of pictures for illiterate parents).
Information in them about immunisations should com-
ply with national immunisation programmes.

® Hospital records should be kept safe and confidential.
They should also be stored in a logical system for audit
purposes and for easy access.

® Discharge information should be entered in the parent
held booklet.

® [f possible, diagnoses should be coded and entered
according to the International Classification of
Diseases.

History taking

® Medical history taking should, when age appropriate,
include the child. The source of the information,
maybe the mother, the father or the child itself, should
be documented.

® [t is important to listen, especially to the mother’s wor-
ries about her child, taking into account her general
frame of mind, experience with previous children and
her ability to communicate.

® Time can be a restricting factor due to the workload,
but it is important to ask about:
e Pregnancy and previous deliveries — including still-

births

Feeding history

Immunisation record (best kept by the mothers)

Previous admissions or visits to hospital

Social circumstances at home and family history

Cultural belief/religion/tribe

Medication and allergies

Presenting complaints and current treatment, if any

® Most mothers are anxious when their child is ill. They
need reassurance, kindness and understanding.

Examination

® A triage nurse (see Chapter 1.19) can be helpful in
making a preliminary assessment of patients. They can

Records, history taking and

assess each child and decide with the help of recording
temperature, weight, general condition and pain score
how urgently he/she should be seen by the doctor.

® Do not rush the examination. A thorough examination

is often needed and taking time can help gain the con-
fidence of parent and child.
If the child is critically ill, quick action is required and
questions can be asked later.
Try to be gentle and avoid palpating a painful body part
before everything else is done. The last thing you want
is a crying child whom you cannot examine or auscul-
tate.
Small children and infants are best examined on the
parent’s lap, bigger ones can be asked to lie down.
In general, the examination of a child will follow the
same systematic approach as in adults, however, you
may need to be more opportunistic.
Essential examination checklist (see PLS, Chapter 1.19)

Airway

Breathing

Circulation

Disability

Exposure
Critically ill child: proceed to paediatric life support.

Child not in need of immediate
resuscitation

General inspection: dysmorphism, skin rashes or
bruises, nutritional status, weight and height for age,
jaundice, pallor, clubbing, relationship with parent,
state of consciousness.

Respiratory system: document retractions, respiratory
rate, cyanosis, palpation, percussion, auscultation,
rhythm (presence/episodes of apnoea?)
Cardiovascular system: do not forget to feel all pulses,
particularly the femoral pulses, look for clubbing, mea-
sure the blood pressure (cuff MUST cover two-thirds
of the upper arm circumference), examine jugular
venous pressure (in child), palpate the cardiac
impulses (that is for left and right ventricles), auscul-
tate apex, left sternal edge, pulmonary and aortic areas
and carotids and over the back.

Abdominal system: in neonates, inspect the umbilicus,
check genitals for cryptorchidism, hernias, gender.
Rectal examinations are occasionally necessary but
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need to be explained to the parent and child (where
appropriate). Inspect mouth and teeth

® Neurological system: use the modified Glasgow coma
score (see Chapter 3.36). Observe infants for their
degree of responsiveness and rapport appropriate for
age, social and motor skills, look for neurocutaneous
stigmata. Test for age appropriate reflexes and saving
reactions when assessing developmental delay. Leave
sensation testing until last. Ideally fundoscopy needs
mydriatics, a dark room and occasionally sedation of
the child.

® Motor system: always examine infants for dislo-
cated/dislocatable hips. Check gait.

Parents have the right to be told any abnormal findings
if these are relevant to the child’s illness or important. The
actual process of the examination should be explained to
the child in age-appropriate language.

The history and examination findings including the
child’s weight and height should be recorded, with daily
entries on management and progress. When the child is
discharged parents should have discharge information
about the child’s admission and any further treatment
needed to share with their primary care health workers.

A detailed description of a paediatric examination is
beyond the scope of this manual and we can recommend
the books listed in the Further reading section.

See Section 7 for samples of various charts including vital
signs, fluid balance, growth and body mass index.

Further reading

Boon WH. History taking and examination. In: Diseases
of Children in the Subtropics and Tropics. 4th ed.
London: ELBS (Edward Arnold) 1991, 699-705.

McMaster P, McMaster H, Simunovic V, Selimovic N,
Southall DP. Parent and young person held child health
record and advice booklets and their use in Bosnia and
Herzegovena. [International Child Health 1995; 6:
121-31.

Stephenson T, Wallace H. Clinical Paediatrics for
Postgraduate Examinations. 2nd ed. Edinburgh:
Churchill Livingstone, 1995.

WHO International Classification of Diseases, 10th ed.
Geneva: WHO 1993.
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Seeing the sickest first: triage

Triage all sick children

If any sign positive:

give treatment(s),

call for help,

draw emergency labs (glucose, malaria smear,
Haemoglobin)

then assess response to initial treatment

Priority signs:

These children need prompt
assessment and treatment:

Visible severe wasting

Oedema of both feet

Severe palmar pallor

Any sick young infant (<2 months)
Lethargy

Continually irtitable and restless

Major burn

Any respiratory distress

An urgent referral note from another facility

Essentials of triage and paediatric life

If a child has trauma or other surgical problems, get
surgical help or follow surgical guidelines

Non-urgent

Then proceed with care and directed assessment and fur-
ther treatment according to the child’s needs and priority.
Cards given to parents containing their triage classification
and timing of assessment can be useful. Different colours
and time codes can be an easy way of efficiently scoring

the patients.

Minimum equipment required

® Bag and mask system with various mask sizes and
baby and child sized self-inflating bags

Oxygen and masks/tubing
Magill forceps
Endotracheal tubes, 2.5-8.0mm internal diameter

Laryngoscope and blades: straight/curved
Suction equipment (mechanical not just mucus extrac-
tors hand/foot-operated) electrical/wall

Guedal airways: various sizes

® [ntravenous access/intraosseous access

Table 1.19.1 Emergency signs, assessment and treatment (adapted from WHO)

Area of Clinical signs Result Treatment: if any sign positive or
assessment coma or convulsing, give treatment(s),
call for help, draw emergency
bloods (glucose, malaria smear, Hb,
electrolytes) then assess response to
initial treatment
Assess: Airway and ® Obstructed breathing or any sign Manage airway
breathing ® Central cyanosis or positive Give oxygen
® Severe respiratory Make sure child is warm
distress
Assess: Shock any sign Stop any bleeding
circulation e Capillary refill >2 sec positive Give oxygen
after 5 sec pressure on Make sure child is warm
sternum
® Cold/pale/sweating Check for severe If no severe malnutrition
— ® \Weak and fast pulse malnutrition Insert IV and give 10-20 ml/kg

® Bradycardia? (listen
with stethoscope)

0.9% saline or colloid as rapidly as
possible. If not able to insert peripheral 1V,
insert external jugular, femoral venous,
long saphenous cut down or intraosseous
line
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Table 1.19.1 Continued

Area of
assessment

Clinical signs

Result

Treatment: if any sign positive or
coma or convulsing, give treatment (s),
call for help, draw emergency
bloods (glucose, malaria smear, Hb,
electrolytes) then assess response to
initial treatment

Assess * Agitated or depressed
Neurological conciousness
State * Coma or

® Convulsing (how)

—

If Coma or
convulsing :

Check for
head/neck

trauma before
treating child —
stabilise neck if
cervical spine injury
possible (see
Chapter 5.4)

If severe malnutrition

® Give IV glucose 10% 5ml/kg

® Proceed to full assessment and
treatment (see Chapter 3.16)

Manage airway
Position child
® |f convulsing, give diazepam
rectally (500 micrograms/kg)
2.5mg if <1 year, 5mg if
1-3 years and 10mg >3 years
® If no response give IV
lorazepam 100 micrograms/kg
or IV diazepam 250 micrograms/kg
® Give IV glucose 10% 5 ml/kg

or 2ml/kg of 25%
Make sure child is warm

Minimum fluids

® (.9% saline plus ability to add K/Ca

® 10% glucose

® Plasma expander (colloid/blood/plasma/4.5% albumin)
® Hartmann’s (Ringer lactate)

Minimum drugs required

® Epinephrine 1 in 1000 (1 mg/mil), 1 in 10000(100
micrograms/ml)

Sodium bicarbonate 8.4%/4.2%

Antibiotics: third generation cephalosporin/benzyl
penicillin/fluoxacillin/metronidazole/amoxycillin
Steroids: IV hydrocortisone/dexamethasone
Morphine IV

Diazepam/Midazolam IV

Antimalarials (quinine)

Mannitol

Phenobarbitone/phenytoin/paraldehyde

Salbutamol for nebulising

Pancuronium/atracurium IV

Atropine IV

Insulin

10%/25%/50% glucose

Introduction

Paediatric cardiac arrest is rarely sudden but is usu-
ally the end result of respiratory failure, shock or
neurological dysfunction. Babies and children die mostly
from respiratory, circulatory or neurological failure sec-
ondary to illness or trauma. Death is usually preceded by a
period of illness during which time intervention and sup-
port may prevent deterioration and death. Recognition of
this illness and appropriate intervention form the basics of
Paediatric Life Support (PLS). PLS skills must be learnt by all

medical/nursing personnel involved in the treatment of
sick babies and children wherever they are being cared for.

ABC

® [ntervention to support the seriously ill or injured child
always follows the same scheme:
Airway (plus cervical spine control in trauma)
Breathing
Circulation
® Without an airway the child cannot breathe, without
breathing the child cannot be oxygenated, and with-
out oxygenation the circulation is useless.
® The child who is sick may not have respiratory disease
but may die of respiratory failure secondary to exhaus-
tion.
® Providing good oxygenation and an adequate circula-
tion prevents secondary damage (particularly to the
brain) no matter what the primary disease process.

Airway

Must be opened and controlled first.

® [f there is any possibility of cervical spine trauma then
the neck should be immobilised for instance using
bags of fluid and tape.

® Airway opening is performed using positioning of the
head and neck —neutral in infant (<1 year), “sniffing”
in the child (>1 year) — plus chin lift (not in trauma)
or jaw thrust manoeuvres.

® Suction of the oropharynx under direct vision and of
the nasophanynx may be required.

Breathing

® |f the child is not breathing then give five “rescue”
breaths — watch for movement of the chest to ensure
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Table 1.19.2 Assessment for emergency conditions requiring immediate treatment

(ETAT vs APLS)
ETAT guidelines* APLS course**
Airway and breathing Obstructed breathing, or central Not breathing
cyanosis, or severe respiratory distress Work of breathing, assessed by:
respiratory rate/rhythm
recession (intercostal, subcostal or sternal)
grunting
accessory muscle use
nasal flaring
Auscultation:
for wheeze and stridor
to estimate air movement
Skin colour: pallor or cyanosis
Circulation Cold hands with: Skin temperature
capillary refill >3 secs Heart rate
and weak and fast pulse Pulse volume
Capillary refill >2 secs
Disability Coma or Mental status/conscious level
Convulsing (now) Posture (hypotonia, decerebrate or decorticate)
Pupils
Severe dehydration Diarrhoea, plus any two of these:
(only in child with sunken eyes, lethargy,
diarrhoea) very slow skin pinch

* ETAT, emergency triage assessment and treatment (WHO management of the child with a serious infection

or severe malnutrition. WHO/FCH/CAH/00.1)

** APLS, Advanced Paediatric Life Support. Oakley et al. Advanced Paediatric Life Support, 2nd ed. London

BMJ Books 1997

this is effective. If available use a bag and mask system PY
with oxygen to inflate the child’s chest, otherwise use
mouth-to-mouth or mouth-to-mouth and nose.

® [f breathing adequately, then give high flow oxygen by
mask.

® |f the airway requires protection then intubate the child. PY

Circulation

® Assess circulation by palpating for pulse — brachial or
femoral easiest especially in small child/infant.
® (Check capillary refill time: press on sternum for five
seconds then release — pink coloration should return
within two seconds. L
® (Check blood pressure.
® [f no pulse or too slow and shock is present then com-
mence cardiac compressions on the midsternum — two
fingers, one fingerbreadth below the internipple line
for babies, heel of one hand one fingerbreadth above

Depress the sternum by at least one-third and give a rate
of compressions of between 40 and 60 per minute — this
allows time for the heart to fill between compressions.
Most professionals fail to apply effective cardiac massage
because they are frightened of damaging the baby.

If compressions are effective femoral or brachial pulses
should be palpable then follow the protocol for cardiac
arrest.

If pulse is present and adequate rate, but circulation is
poor — capillary refill prolonged, tachycardia, low
blood pressure (warning: this is a late sign) — then
give boluses of fluid: use either 0.9% saline or a colloid
preparation (4.5 % albumin, plasma, blood).

Boluses should be given as 20 ml/kg (10-20 ml/kg in
neonates) syringed in as quickly as possible and
repeated until capillary refill is normal, tachycardia is
improved and blood pressure maintained.

If circulation remains poor despite adequate fluid resus-

the xiphoid for small children, two fingerbreadths citation then inotropes may be useful (dopamine,
above xiphoid for older children. epinephrine).
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Initial actions

® GET HELP

® “Are you alright?” (if old enough to understand)
® Airway opening

® [ OOK, LISTEN, FEEL — for respiration

°

Give five breaths with bag and mask if breathing
absent or ineffective (ideally of 100% oxygen)

Check pulse — brachial in infant, femoral in child
and/or heart rate with stethoscope

Management

The management of a cardiac arrest can be divided into
three distinct phases.

® Phase 1 Getting control — ABC

® DPhase 2 Establishing cardiac output — treat any
rhythm abnormality

® DPhase 3 Consolidation or withdrawal —

postresuscitation care

Preliminaries

® GET HELP
® (Check time
® (Open resuscitation box/bag

Phase one: ABC

First priority — establish airway and
ventilation

® Open airway — head tilt, chin lift and jaw thrust
(beware risk of cervical spine injury and if possible do
only jaw thrust)

® Only do suction if airway blocked or filled with blood
or vomit — thin secretions are not important

® Selfinflating bag with 100% oxygen through face
mask — five initial breaths

® [n absence of severe upper airway obstruction, ade-
quate ventilation should be obtained

® [f unable to inflate chest — check position

Still unable to inflate chest — try Guedel airway

® Still unable to inflate chest — consider intubation

INTUBATION SHOULD BE ONLY DONE BY AN
EXPERIENCED RESUSCITATOR

Cardiorespiratory arrest

Age Tube size
Full-term infant 3-3.5mm
<1 year 4-4.5mm

In children >1 year use
this formula to calculate
internal diameter in millimetre

Tube size +0.5= (’? +4

® Ensure the tube is passed only 2-3 cm below the
vocal cords to avoid ventilating only one lung — the
black line on the ET tube should just pass through
the cords

After intubation check that lung inflation is occurring and

is equal:

® (Chest movement most useful sign

® Auscultate in axillae

® (Chest Xray to check position — if prolonged ventilation
needed

Failure to ventilate effectively may be due to:

® [ncorrectly placed tube (oesophagus or right main
bronchus)

® Pneumothorax

Ventilate at approximately 30 breaths per minute. This
rate will be slower when external massage is required.

Do not forget that mouth to mouth/mouth-and-
nose is effective if there are problems in obtaining
equipment.

Second priority — establish cardiac
output

Reassess when ventilated. Pulses will often be palpable at
this stage.

Cardiac massage
® Place the child on a firm surface (board, floor, exami-
nation couch).

Infants: use two fingers to compress the sternum
one fingerbreadth below the internipple line
Small children (<9 years): use heel of one hand
to depress the sternum, the area of compression is
one fingerbreadth above the xiphisternum.
Larger children (>8 years): the heels of both
hands are used to depress the sternum, the area of
compression is two fingerbreadths above the
Xiphisternum.
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® Start with about 100 compressions/minute.

® (Coordinate with ventilation: five compressions to one
ventilation — i.e. 20 cycles/minute

® Aim to compress chest by about one-third of antero-
posterior diameter.

® Effective massage always produces femoral pulses.

® [Usual reason for ineffective massage is insufficient
compression.

® Tamponade is a rare cause.

Third priority — establish 1V line

This method depends on the expertise of the operator.
® Deripheral.

® Intraosseous.

® [nternal jugular puncture/femoral vein.

® Cut down long saphenous vein.

Fourth priority — attach patient to ECG
(if available)

® Commonest presenting rhythm: asystole: flat line,
occasional P-wave.

® DPulseless electrical activity (PEA): absence of a palpa-
ble pulse despite the presence of recognisable com-
plexes on the ECG monitor, most commonly caused
by profound shock.

® Ventricular fibrillation.

Phase two

® Many children will be effectively resuscitated during
Phase 1.

® [f there is no monitor treat as pulseless electrical
activity (PEA).

® Treat rhythm according to flowchart (see end of
chapter).

® The “panic stage” should now be over.

® (Correct “correctable” factors before starting some-
thing else.

Severe dehydration: start 0.9% saline 20 ml/kg boluses
Haemorrhage: start O-negative blood, 20 ml/kg boluses

® Always give drugs time to work before starting
something else.

Drug therapy

Epinephrine

Give 0.01 ml/kg of 1 in 1000 solution (or 0.1 ml/kg of 1
in 10000) IV or intraosseus and flush with 3-5ml 0.9 %
saline or give 0.1 ml/kg of 1 in 1000 solution via ET tube,
then follow flowchart. For subsequent doses multiply the
[V/intraosseous dose by 10 (i.e. 0.1 ml/kg of 1 in 1000).

Bicarbonate

The routine use of alkalising agents has not been shown to
be of benefit. These agents should be administered only in
cases where profound acidosis is likely, and should be con-
sidered if spontaneous circulation has not returned after
the first dose of epinephrine. It should be remembered

that good basic life support is more effective than alkalis-
ing agents at raising myocardial pH.
Use 1 mmol/kg (1 ml/kg of an 8.4% or 2ml/kg of an

4.2% solution). Do not use the intratracheal route.

Bicarbonate must not be given in the same IV line as
calcium because precipitation will occur. Sodium
bicarbonate inactivates epinephrine and dopamine,
therefore flush the line with saline if these drugs are sub-
sequently given.

Calcium and atropine are not recommended in the

treatment of most cardiac arrests.

Antibiotics
Commence on broad-spectrum antibiotics.

Ventricular fibrillation

(see flowchart)

DC shock with defibrillator.

If you have not been trained in defibrillation find
someone who is! The defibrillator is potentially
very dangerous and must never be used by
someone who is hot competent.

Do not smear jelly between electrodes.

Straddle heart with electrodes — i.e. right upper sternal
border and over apex.

Do not touch child or bed when shock delivered.
Consider underlying cause (for example for hypother-
mia, commence active rewarming).

Phase three

Consolidation: postresuscitation care

Resuscitation successful following genuine cardiac arrest:
® Arrange for child to be ventilated for 24-48 hours if

possible.

® Transfer to intensive care unit (if available).
® Treat, if possible, the underlying cause of the arrest.

All children should be monitored for:

Pulse rate and rhythm
Oxygen saturation
Core temperature
Skin temperature
Blood pressure

Urine output

(ECG monitor)
(pulse oximeter)
(low-reading thermometer)

(non-invasive monitor)
(urinary catheter)

The following investigations should be performed as
soon as possible following successful resuscitation:

Postresuscitation investigations

Chest X ray: do not send child to X ray depart-
ment unless accompanied by resuscitation team
Haemoglobin, haematocrit and platelets

Group and save serum for cross-match

Na" K*, urea and creatinine

Bedside clotting time

Blood glucose

Liver function tests (if possible)

12-lead ECG — do not send child to department
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When to stop resuscitation

If there have been no detectable signs of cardiac output,
and there has been no evidence of cerebral activity despite
up to 30 minutes of cardiopulmonary resuscitation, it is
reasonable to stop resuscitation. The decision will be
taken by the team leader, in consultation with the rest of
the resuscitation team.

In many hospitals it may not be possible to ventilate
children, particularly those who are small perhaps less
than 15 kg. Therefore if these children have no respiratory
effort and fixed dilated pupils after 30 minutes, even with
good cardiac output, it may be reasonable to discontinue.
In these circumstances the child is not dead, so
should not be moved or wrapped. The parents must
have the situation explained to them.

Figure 1.20.1

Exceptions to this rule include the hypothermic child (in
whom resuscitation must continue until the core tempera-
ture is at least 32°C or cannot be raised despite active
measures) and children who have received overdoses of
cerebral depressant drugs such as phenobarbital. In these
cases prolonged resuscitation attempts will be necessary.

Further reading

Mackway-Jones K, Molyneux E, Phillips B, Wieteska S,
eds. Advanced Paediatric Life Support, 3rd ed. London:
BMJ Books, 2001.

Protocol for drugs in cardiac asystole

Before the administration of any drug the child must be receiving
continuous and effective basic life support

Ventilate with
high concentration O

2

Intubate
IV or 10 access

EPINEPHRINE
10 micrograms/kg (0.01 ml/kg of 1 in
1000 or 0.1 ml/kg of 1 in 10 000)
IV or IO

3 minutes or
60 X 5:1 cardio:pulmonary
resuscitation cycles

Consider IV fluids and
alkalising agents

EPINEPHRINE
100 micrograms/kg (0.1 ml/kg of 1 in
1000 or 1 ml/kg of 1 in 10 000)
IV orlO

3 minutes or
60 X 5:1 cardio:pulmonary
resuscitation cycles
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Figure 1.20.2

Protocol for pulseless electrical activity (PEA)

The ECG may look normal or show bradycardia
and no pulse is palpable

Ventilate with
High concentration O ,
Continue CPR

Intubate
IV or IO access

\
EPINEPHRINE
10 micrograms/kg
(0.01 ml/kg of 1 in 1000 or
0.1 ml/kg of 1 in 10000)
IV or 10

Y

Fluids
20ml/kg IV or 10

Y

3 minutes or \
60 X 5:1 cardio:pulmonary

resuscitation cycles CONSIDER:
Hypovolaemia

» Tension pneumothrax

» Cardiac tamponade
EPINEPHRINE » Drug overdose

100 micrograms/kg (0.1 ml/kg of 1 in  Electrolyte imbalance

1000 or 1 mi/kg of 1 in 10 000) and treat appropriately
IV orlO
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Figure 1.20.3

Ventricular fibrillation and pulseless VT

DC shock 2 J/kg

Y
DC shock 2 J/kg

\]
DC shock 4 J/kg

Ventilate with high Intubate
flow O, IV or 10 access
Y

EPINEPHRINE
10 micrograms/kg (0.01 ml/kg of 1 in 1000 or
0.1 ml/kg of 1 in 10000)
IV orlO

If not already:

1 minute or
20 X 5:1 cardio:pulmonary
resuscitation cycles from
drug to shock

EPINEPHRINE
10-100 micrograms/kg
IV or IO every
3 minutes

Consider hypothermia, Y
drugs and electrolyte
imbalance

A

™! Intubate IV or 10 access

DC shock 4 J/kg

\]
DC shock 4 J/kg

Y
DC shock 4 J/kg

Consider alkalising agents
and antiarrhythmics
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(See also Chapter 6.10)
In children presenting in profound shock, normally sec-
ondary to profound dehydration or septicaemia, the siting
of an intravenous line may prove to be very difficult. In
these circumstances an initial intraosseous infusion will
allow rapid expansion of the circulating volume. This will
buy time for obtaining intravenous access and facilitate the
procedure by increasing venous filling. If no intraosseous
needles are available, you can use an 18 gauge bone mar-
row needle, a 21 gauge lumbar puncture needle or a 16 or
18 gauge plain needle (for example needle from blood giv-
ing set). Sterility is very important, the insertion site
should be well sterilized with alcohol or iodine. If the
patient is conscious you MUST use local anaesthetic
before insertion.

The preferred sites are:
® Proximal tibia

Identify anteriomedial surface of tibia, 2-3 cm below
the tibial tuberosity. Direct the needle distally from the
epiphyseal plate at an angle of 90° to the skin. Continue
to advance the needle until a ‘give’ is felt as the cortex is
penetrated. Attach a 5-ml syringe and aspirate to confirm
correct positioning, If using a needle rather than a ‘proper’
IO needle, flush with saline before insertion. Check posi-
tion by gently flushing, watching insertion site closely (see
Chapter 6.10).
® Distal tibia

Access site is on the medial surface of the tibia proxi-
mal to the medial malleolus.

Administration of a fluid bolus
via an intraosseous needle

Purpose

To quickly administer an intraosseous fluid bolus to an
infant or child who requires fluid resuscitation. (Fluid
cannot be given by gravity alone.)

Equipment

Note: It may be necessary to improvise; remember steril-
ity is important.

Intraosseous infusions for
circulatory collapse

® 50-ml syringe

° (or lgrgest available) these should all be found
IV giving set in the resuscitation box

® Three-way tap

® Wide-bore extension set

°

Resuscitation fluid (usually 0.9% saline, blood, 4.5 %
albumin or plasma)

Procedure

Wash hands.

2. Assemble the giving set, syringe and wide-bore exten-
sion set.

3. Turn the three-way tap off to the child and on to intra-
osseous fluid.

4. Draw up the required amount of fluid.

Turn off three-way tap to the fluid and on to the child.

Deliver the bolus (some pressure is usually required),

returning the three-way tap off to the child after fluid

is delivered.

Reassess the need for a further bolus.

8. Repeat the procedure.

—_

o w

N

Further reading

Harte FA, Chalmer PC, Walsh RF, Danker PR, Sheikh FM.
Intraosseous fluid administration: a parenteral alterna-
tive in paediatric resuscitation. Anaesth Analges
1987,66:687-9.

Mackway-Jones K, Molyneux E, Phillips B, Wieteska S,
eds. Advanced Paediatric Life Support, 3rd ed.
London: BMJ Books, 2001.

McNamara RM, Spivey WH, Unger HD, Malone DR.
Emergency applications of intraosseous infusion. / Emerg
Med 1987;5:97-101.

Spivey WH. Intraosseous infusions. /J Paediatrics
1987;111:639-43.
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Resuscitation of the newborn

Christiane Ronald and Simon Parke

Figure 1.22.1 Dry and wrap baby

|

Assess: Breathing

. Colour
Giveto | _ Heart rate Blue/white
mother Pink Apnoeic
regular L Heart rate <100
Blue, inadequate
respiration, heart rate >100
Pi”kl Open airway Mask, bag and mask
regular . .
9 Gentle stimulation or mouth to mask
ventilation Five slow
If not centrally pink & breaths with 2—3 sec
__ inspiration times
Reposition No chest
. . .. movement
Suction under direct vision
Good chest
Jaw thrust movement
Guedel airway
Still no chest movement
- - Y
Intubate — give five
» Reassess
slow breaths
Heart rate >60 Heart rate <60
 / Heart rate >60 Y
Continue ventilation 30—40 breaths/minute Chest
until regular respiration compressions
Heart
rate >60
Insert UVC or intracardiac Y
Gives drugs: Epinephrine 10 micrograms/kg 3 Reassess after
B|Carb0nate 42% 2—5 ml/kg o Heart rate <60 20 Seconds
Glucose 10% 5 ml/kg

Heart rate <60
Yy continue chest compressions

Repeat epinephrine 100 micrograms/kg via
UVC or intracardiac

Consider intubation if not already

Repeat bicarbonate and dextrose
Consider volume expansion
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/.

The place for resuscitation is the place of birth — do
not move the baby until stable. If you need help, get
someone from the baby unit.

Remember it is very traumatic for parents to wit-
ness their baby being resuscitated, so provide
explanations, reassurance ot, in the event of death,
meet and talk with them.

Before delivery

Most resuscitation in infants is unexpected — however it
can be predicted in some circumstances.

High risk deliveries in which a trained resuscitator

should be present:

e Breech delivery

e Preterm delivery and severe [UGR

e Multiple pregnancy

e Fetal distress, for example persistent late decel-
erations, cord prolapse, abruptio placentae,
placenta praevia

¢ Prolonged rupture of membranes (> 24 hours)

e Severe toxaemia

Check the resuscitation equipment:

o Warm dry towels ready — heat source on if possible

e reinflating bag and appropriately sized masks

available

Oxygen supply working and connected

Laryngoscope working

Suction device functioning

Endotracheal tubes available

Stethoscope

At delivery

Note the time at the moment the baby is free from
mother (start clock)

Dry the baby and keep baby warm by wrapping and
using radiant heat

Assess condition — breathing/colour/heart rate

Normal respiration

First breath within seconds, regular respiration, heart rate
>100

Dry baby, wrap him/her in towels and give baby to
mother.

Table 1.22.1 Drug doses and indications

Breathing impaired (see Appendix 7.10)

Respiration is shallow or irregulat, heart rate >100

Dry, place under heat source

Facial oxygen and gentle tactile stimulation

If improves hand to mother, if fails to improve bag and
mask or mask and flow of gas at controlled pressure
ventilation

Not breathing

GET HELP
No/weak respiratory movement, poor peripheral
perfusion, heart rate <100

Dry, wrap, place under heater

Open airway — neutral position

Ventilate with bag and mask or mask and flow of gas at
controlled pressure with blow-off pressure release valve —
use cotrect size mask — from above chin to bridge of nose.
Give five initial breaths — each breath should take
2-3 seconds, at a pressure of about 30 cm H,O
Ensure the chest is moving by the fifth breath

If no chest movement check position for airway

Still no chest movement:

e [Inspect airway and suck under direct vision

e Try jaw thrust

e Consider Guedel airway

If still no chest movement, the baby will need
intubation

Reassess after breaths — may need continued ventila-
tion at rate of 30—40/minute

No respiratory movement, white/blue,
heart rate <60

Dry, place under heater

Treat as above

Check heart rate with stethoscope after 20 seconds

PPV, if still <60 start cardiac massage

Do not start chest compressions until ventilation

achieved

Cardiac massage

Two fingers or circle the chest with both hands and

press the sternum with both thumbs 1cm below

internipple line:

e rate 100/minute;

e ratio — three to five compressions to one breath;

e check that an output is achieved (heart rate > 100);

e depress the sternum by about-one-third of the A-P
diameter (usually 3 cm).

Drug

Indication

Dosage and route

Sodium bicarbonate 4.2%

Epinephrine 1 in 1000 Asystole
(2 mg/ml)
Glucose Prolonged resuscitation

Asystole
Prolonged resuscitation

2—-4 ml/kg IVivia UVC or intracardiac (see Chapters 6.8 and 6.16)
(Not by ET tube)

First dose: 10 micrograms/kg (0.01 ml/kg) IV/UVC or intracardiac
or 30 micrograms/kg via ET tube

Repeat dose: 100 micrograms/kg (0.1 ml/kg)
IV, UVC or via ET tube
if intubated or intracardiac

Asystole

5ml/kg 10% glucose IV, UVC or intracardiac
(not by ET tube)
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Remember— you only need to move oxygenated blood
a few centimetres to the coronary arteries; the response to
chest compressions is usually rapid.

® Assess heart rate and respiration every 30-60 seconds.
Stop compressions when the heart rate is > 100.

Drugs

If you need to use drugs the prognosis is very poor — there

is no particular evidence for any order of drugs

® Drugs — Epinephrine, sodium bicarbonate, glucose

® Epinephrine can be given by UVC, 1V, or intracardiac.
Only epinephrine can be given endotracheally.

® When there is a strong suspicion of hypovolaemia due
to blood loss in a neonate unresponsive to other resus-
citative methods, uncross-matched O-negative blood
may be used.

® [f mother has received opiates consider naloxone
10 micrograms/kg IV or 100 micrograms/kg IM.
(After breathing and circulation supported.)

® [f no heart rate after 15 minutes then resuscitation
should be terminated.

® [f no spontaneous respirations after 30 minutes then
resuscitation should be terminated.

Failure to inflate chest or
oxygenate despite intubation

® ET tube in oesophagus
Sometimes auscultation can be misleading, but
genuine chest expansion will not be seen and aus-
cultation is louder over the stomach than the
lungs. Air will bubble up from mouth — heard in
the neck with stethoscope (entry of air is less in left
axilla than in right).
® Tube in right main bronchus
Inflation improves as tube is withdrawn by 1-2 cms.
® Lung pathology
e Pneumothorax (especially tension, see Chapter
6.11 for emergency thoracocentesis)
¢ Diaphragmatic hernia (clue: scaphoid abdomen)
¢ Hypoplastic lungs (clue: Pottet’s facies)
e Hydrops fetalis or pleural effusion

Table 1.22.2 APGAR score

® Technical problems
e (Oxygen may not be connected

No improvement in baby with
good chest movement

Fetal haemorrhage

® Suspect if large APH or abruption, cord compression,
vasa praevia, accidental incision of placenta during
Caesarean section

® Give 0.9% saline plasma expanders or O negative
blood 20-30 ml/kg via umbilical vein

Very severe asphyxia

® Acidosis may preclude recovery because it causes pul-
monary hypertension and has a negative inotropic
effect. If circulation is poor after 10 minutes of
[PPV then give sodium bicarbonate 4.2% IV or intrac-
ardiac over 3-5 minutes: 2-4 ml/kg.

® [V glucose is not routinely given in asphyxiated
infants, but the blood glucose should be checked as
soon as the baby is resuscitated and again 30 minutes
later. Hypoglycaemia must be treated promptly.

Meconium

Meconium is rarely a problem at birth — when meconium
is present at delivery, try to aspirate the pharynx as the
head is delivered. Only proceed to resuscitation if there is
evidence of poor or absent respiratory effort. If there is
quickly move the baby to the resuscitation table and check
for meconium aspiration by direct laryngoscopy. When the
trachea and the cords are clear, resuscitate in the usual
way. Only worry about thick meconium — thin meconium
is not a problem.
When meconium is present in the trachea:
® Meconium should be aspirated before the first inflation.
® Electively intubate with a large suction catheter
(size 10 FG) or ET tube and apply suction directly to
trachea.
® When meconium is very thick it will not pass through
the ET tube or suction catheter but can be removed by
suction as it is withdrawn.

Clinical feature Score
0 1 2
Heart rate 0 <100 >100
Respiration Absent Gasping or irregular Regular or crying
Muscle tone Limp Diminished or normal Normal with active
with no movements movements
Response to pharyngeal  Nil Grimace Cough
suction
Colour of trunk White Blue Pink
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NEVER DO LAVAGE
NEVER DO BLIND SUCTION

Remember babies who aspirate can also be asphyx-

iated and therefore lung inflation should not be

delayed.

® [f the chest moves the airway is not obstructed.

® f the baby is crying the airway is not obstructed.

® [f the chest does not move it is usually a position prob-
lem of the airway.

AIRWAY POSITION NOT SUCTION

Further reading

Burchfield DJ, Berkowitz ID, Berg RA, Goldberg RN.
Medications in neonatal resuscitation. Ann Emerg Med
1993;22(2) part 2:435-9.

Milner AD. Resuscitation of the newborn. Arch Dis Child
1991;66:66-9.

Mupanemunda RH, Watkinson M. Key Topics in
Neonatology. Oxford: Bios Scientific, 1999.

Resuscitation of the newborn, Appendix 7, pp 55-64.
Advanced Paediatric Life Support, 3rd ed. London:
BMJ Books, 2001.

Richmond S, ed. Principles of Resuscitation at Birth, 5th
ed. Sunderland, UK: Northern Neonatal Network,
1996.

Richmond S, ed. Resuscitation at Birth: The Newborn Life
Support Provider Manual. London: Resuscitation
Council, 2000.
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Minimum standards requirements
e ABC of resuscitation

e Epinephrine

e Oxygen

e Salbutamol nebulisers

e Hydrocortisone

e Aminophylline

Anaphylaxis is an immunologically mediated reaction to
ingested, inhaled or topical substances, which may progress
to life-threatening shock and or respiratory distress.
Common causes include allergy to penicillin, to radio-
graphic contrast media, and to certain foods, especially
nuts.

Consider the diagnosis with any of the following symp-
toms when there is a history of previous severe reaction,
rapidly progressive or increasingly severe symptoms, a
history of asthma, eczema or rhinitis (atopy), or in the
presence of treatment with beta-blockers.

This situation is potentially life-threatening and
may result in change in conscious level, collapse, respira-
tory or cardiac arrest.

Table 1.23.1 Features of anaphylaxis

Anaphylactic shock

Management

Remove allergen if possible.
® Assess Airway:
e If no problem, assess Breathing
e If stridor there is obstruction (usually at larynx):
10 micrograms/kg epinephrine IM, then
5 ml epinephrine 1 in 1000 nebulised
Give 100% oxygen
Consider intubation. Call for anaesthetic and
ENT assistance
e [f stridor with complete obstruction: intubate or
create a surgical airway (see Chapter 6.14).
® Assess Breathing:
e If no problem, assess Circulation
e [f no breathing, five rescue breaths with 100%
oxygen and assess circulation
e [f wheeze, 10 micrograms/kg epinephrine IM and
salbutamol inhaled dose (either 2.5mg nebulised
with 100 % oxygen or 1000 micrograms (5 puffs) via
spacer and repeating or continuously as required).
® Assess Circulation:
e [f no problem, observe
e [f no pulse, start basic life support, assess rhythm
and treat
e [fshocked, 10 micrograms/kg epinephrine IM and
20 ml/kg 0.9% saline/colloid (4.5% albumin).

Symptoms

Signs

Mild Burning sensation in mouth
Itching of lips, mouth, throat
Feeling of warmth
Nausea
Abdominal pain
Moderate Coughing/wheezing
Loose bowel motions
Sweating
Irritability

Severe Difficulty breathing
Faintness or collapse
Vomiting
Uncontrolled defaecation

Urticarial rash
Angio-oedema
Conjunctivitis
Red throat

Bronchospasm
Tachycardia
Pallor

Severe bronchospasm
Laryngeal oedema
Shock

Respiratory arrest
Cardiac arrest

From Advanced Life Support Group. Advanced Paediatric Life Support, 3rd ed. London: BMJ Books, 2001.
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® Re-assess ABC and continue 100% oxygen:

If there is airway deterioration, repeat IM
epinephrine 10 micrograms/kg with or without
intubation or airway surgery
If still wheezy, repeat IM epinephrine 10 micro-
grams/kg and hydrocortisone 4mg/kg IV (over
15 minutes). Consider aminophylline 5mg/kg
slow IV injection over 20-30 minutes followed by
a lmg/kg/hour IV infusion or salbutamol
4-6 micrograms/kg IV slow injection followed by
an [V infusion of 0.5-2.0 micrograms/kg/minute
If still shocked repeat IM epinephrine 10 micro-
grams/kg and 20 ml/kg 0.9% saline/colloid (4.5%
albumin) and add an inotropic infusion (dopamine
or epinephrine (see Chapter 1.25)
If no problem, then observe
If no symptoms, other than rash or itching

give oral antihistamine (chlorpheniramine

250 micrograms/kg)

give oral steroids (0.5—1 mg/kg oral prednisolone).

Epinephrine

Epinephrine is given intramuscularly unless intractable
shock or cardiac arrest when it should be given

intravenously or by the intraosseous route. If intubated it
can be given at 10 times the dose down the endotracheal
tube, that is epinephrine 100 micrograms/kg.

If repeated IM injections of epinephrine are not effec-
tive or lasting only a short time start giving it IV. For treat-
ing children in severe shock:

Place 1 mg (1 ml of 1 in 1000 epinephrine) in 50 ml
of 0.9% saline

Then give 2-5ml (40-100 micrograms) in a child
(depending on size) and 1 ml (20 micrograms) in an
infant <1 year. Give IV slowly using a peripheral
(ideally central) vein, ideally with EGG monitoring
Repeat as required.

An infusion of epinephrine at 0.05-2.0
micrograms/kg/min may be needed (preferably via
a central vein).

Severe anaphylactic shock

Intubation and ventilation are required for severe

cases.
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Neonatal resuscitation program
(NRP)

Between 5 and 10% of newborn infants may require
resuscitative efforts in the delivery room, primarily
in response to respiratory depression. The majority of
these infants may be successfully managed provided that
basic cardiopulmonary resuscitation is administered with
consideration given to the unique transitional physiology
of the newborn and the environmental stresses present at
delivery. The Neonatal Resuscitation Program (NRP) was
launched in 1988 with the basic premise being that at
least one of the persons in attendance at any newborn
delivery should be trained in newborn resuscitation. The
American Academy of Pediatrics currently recommends
renewing the course every two years.

Table 1.24.1 Lesson topics from the
self-instructional Neonatal
Resuscitation Textbook

Lesson 1: Introduction to the Program

Lesson 2: Initial Steps in Resuscitation

Lesson 3A: Use of a Resuscitation Bag and Mask

Lesson 3B: Use of a Resuscitation Bag and Mask:
Ventilating the Infant

Lesson 4: Chest Compressions
Lesson 5: Endotracheal Intubation
Lesson 6: Medications

Course description

Basic aspects of physiology are reviewed, but each lesson
focuses primarily on practice rather than theory. The first
four lessons provide the minimum skills required for
successful newborn resuscitation in any circumstance.
Successful completion of the course depends upon passing
a written test and competent demonstration of practical
skills from each lesson.

Even if individuals have training and experience in
neonatal emergencies, the course may be beneficial in that
it provides a standardised approach to resuscitation. The
course is easily adapted for different personnel operating in
different medical settings. A course limited to the first four
lessons would be appropriate for midwives and general
practitioners attending deliveries in small village clinics or

Self-instructional educational
programmes in neonatal
resuscitation and perinatal care

James | Hagadorn, Nicholas Guerina and Ismeta Kalkan

homes, whereas all six lessons would be appropriate for
maternity hospitals. At maternity hospitals, all personnel,
including obstetricians, midwives, pediatricians, and
nurses, should complete the NRP course since any of
these individuals may find themselves in the position of
being the first person available to initiate the resuscitation
of a newborn.

Healthcare workers interested in establishing an NRP
course may obtain information from: The American Academy
of Pediatrics, 141 Northwest Point Boulevard, Elk Grove
Village, IL 60007-1098 USA [AAP General Information
at (001) 847/434-4000 or www.aap.org/; NRP information
at (001) 888/227-1770 or www.lifesupport@aap.org/.
International aid workers seeking to introduce the NRP
course into a foreign country should also obtain guidelines
from the American Academy of Pediatrics.

The perinatal continuing
education program (PCEP)

PCEP is a community hospital-based self-instructional
programme that reviews a broad array of topics in perina-
tal and neonatal care over a 40-week period.

Hospital implementation — the PCEP
coordinator

A member of the hospital’s staff (doctor or nurse) acts
as the course coordinator. Course participants typically
include physicians, nurses, and ancillary staff involved
in obstetric or neonatal care. Because not all hospitals
provide comprehensive services for newborn infants, the
specific units used in the course may be tailored easily to
the hospital’s capabilities and personnel training needs.
The course encourages use of materials actually in use at
the hospital to review bedside care techniques.

Each participant receives a set of instructional texts, and
completes the self-instructional materials over a period of
approximately 40 weeks under the supervision of their
PCEP coordinator. Assessment of learning occurs frequently
during this period. For each of the 26 units, the participants
complete a pretest, review the unit materials at their own
pace, then finish with a post-test to assess cognitive learning.
There is also a pretest completed upon starting the pro-
gramme, and a post-test following completion of all 26 units.
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The section of the PCEP text dealing with neonatal
resuscitation is based on the NRP.

Regional implementation — the regional
coordinator

The PCEP programme is designed for implementation on a
regional basis. It assumes that obstetric and newborn
services in a region are delivered by a group of relatively
small community hospitals or clinics served by a large,
full-service referral hospital. The referral centre usually
takes the initiative to begin the course at the region’s
smaller hospitals by training and assisting each hospital’s
PCEP coordinator. The regional coordinator helps local
PCEP coordinators keep their courses on schedule and
participates in teaching workshops at selected times during
the local courses. Upon completion of the local hospital’s
course the regional coordinator usually meets with
programme participants at the local hospital to exchange
feedback.

Table 1.24.2 Topics covered in the
perinatal continuing education program

® Fetal Evaluation and Immediate Newborn Care
Assessment of fetal well-being
Identifying and managing high risk deliveries
Newborn assessment
Resuscitation of the newborn infant
® High-Risk Newborn Care: General Concepts and
Procedures
Controlling temperatures of sick and at risk
infants
Administering and monitoring oxygen for sick and
at risk infants
Identifying and caring for infants with respiratory
distress
Recognising and treating pneumothorax
Identifying and caring for infants with low blood
pressure
Identifying and caring for infants with
hypoglycaemia
Giving intravenous therapy to sick and at risk
infants
Feeding sick and at risk infants
Identifying and caring for infants with hyperbiliru-
binaemia
Identifying and caring for infants with infection
® Complex/Specialised Newborn Care
Preparing the baby for transport
Providing continuing care for at risk infants
Using umbilical catheters with sick and at risk
infants
Direct blood pressure monitoring
Using exchange, reduction and direct transfu-
sions for sick and at risk infants
Delivering continuous positive airway pressure
Providing assisted ventilation with mechanical
ventilators
Transcutaneous monitoring
Providing surfactant therapy

Available translations of PCEP

PCEP has been implemented successfully in Poland on a
large scale. The programme was well received, rates of
completion were high, and there were statistically signifi-
cant improvements between pre- and post-unit test scores
for all professional disciplines. It was felt that the success
of the programme was enhanced by its self-instructional
format, participation of instructors and students from a
variety of healthcare disciplines, an organised implemen-
tation strategy coordinated by local personnel, and the fact
that the programme’s content was oriented toward prac-
tice rather than theory.

The PCEP programme has since been translated into
Spanish in Mexico, where it has been successfully imple-
mented in several hospitals in Yucatan. A South African
programme based on PCEP has also been developed and
has been used in Zimbabwe, Namibia and Botswana. A
partial Chinese translation exists, but few details about its
use are available. Recently, the programme has been trans-
lated into Bosnian, and will be underway in Bosnia-
Herzegovina this year.

Developing self-instructional
programmes abroad

Successful implementation of self-instructional pro-
grammes abroad depends on the support and advice of
local administrators and organisations. Courses should be
offered through official health channels, and sponsored by
a non-government organisation registered in the selected
country. Healthcare providers considering implementation
of NRP, PCEP or similar programmes abroad should care-
fully match the course with local requirements and
resources, and encourage local control of the project.
Local personnel willing actively to coordinate the program
are essential. When programme recommendations conflict
with local custom or are impractical due to local physical
conditions, the programme should be adapted as neces-
sary, but fundamental content should be preserved to as
great an extent as feasible. Special consideration must be
given to establishing mechanisms for continuation of the
programme and tracking trainees for recertification. The
success of an initial implementation of a newly translated
programme should be assessed systematically.

Questions regarding PCEP and further details regarding
translated editions of the programme may be directed to:
Perinatal Continuing Education Program, Department of
Pediatrics, University of Virginia Health Sciences Centet,
Charlottesville, VA 22908 USA, or by contacting the
PCEP US national coordinator, Lynn Cook RNC MPH
(tel 610-617-7373, lcook@netreach.net).

Further reading

Association TAAoPAH. Textbook of Neonatal
Resuscitation. Dallas: The American Heart Association,
1994,

Emergency Cardiac Care Committee and Subcommittees
AHA. Guidelines for cardiopulmonary resuscitation and
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emergency cardiac care. Part VII. Neonatal resuscitation.
JAMA 1992;268(16):2276-81.

Kaczorowski J, Levitt C, Hammond M, et al. Retention of
neonatal resuscitation skills and knowledge: a randomized
controlled trial. Fam Med 1998;30(10):705-11.

Ryan C, Clark L, Malone A, Ahmed S. The effect of a
structured neonatal resuscitation program on delivery
room practices. Neonatal Network 1999;18(1):25-30.
Zhu X, Fang H, Zeng S, Li Y, Lin H, Shi S. The impact of
the neonatal resuscitation program guidelines (NRPG) on

the neonatal mortality in a hospital in Zhuhai, China.
Singapore Med ] 1997;38(11):485-7.

Kattwinkel ] CL, Nowacek G, Ivey H, Short J. Improved
perinatal knowledge and care in the community hospital
through a program of self-instruction. Pediatrics
1979;64:451-8.

Kattwinkel ] NG, Cook LJ, Peitrzyk ], et al. A regionalized
perinatal continuing education programme: successful
adaptation to a foreign health care system and language.
Medical Education 1997;31:210-18.
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Definition

Paediatric intensive care is a service provided for chil-
dren with potentially recoverable pathological pro-
cesses who can benefit from more detailed observation
and treatment than is generally available on the standard
hospital ward. Intensive care is usually for children with
threatened or established organ failure, which may have
arisen as a result of:

® An acute illness

® Trauma

® A predictable phase in a planned treatment pro-

gramme for example after major surgery.

Organisation

The health needs of children are best met through an inte-
grated approach of several agencies including primary and
secondary healthcare, education and social services.
Together such services may help prevent some of
the conditions that lead to children requiring inten-
sive care. For example vaccination programmes will
decrease the number of children developing respiratory
failure due to preventable diseases such as pertussis and
measles. Education and legislation are important in reduc-
ing the number of children seriously injured in road traffic
accidents and in accidents in the home.

Paediatric intensive care is a low-volume, high-demand
specialty. More than half the children requiring intensive
care are under two years of age and the majority of these
have respiratory failure. There also may be a seasonal vari-
ation with a peak in winter months again associated with
respiratory related illness.

Dedicated paediatric intensive care units, in large ter-
tiary care centres have been shown to have the best out-
comes. Ideally every country in the world should
have units which provide this service. However, the
majority of children requiring intensive care will present to
smaller peripheral hospitals rather than the large tertiary
centre. It is absolutely essential therefore that paedi-
atric staff in smaller peripheral hospitals are able to
recognise and appropriately treat a sick child in the
early stages of their illness. Medical and nursing staff
should all be well trained in Paediatric Life Support
(see Chapter 1.19) so as to be able to stabilise a sick child,
initiate appropriate medical therapy, which may involve

Intensive/high-dependency care of
critically ill and injured children

intubation and ventilation, until the sick child can be safely
transferred to an intensive care unit if still appropriate. Often
with good initial resuscitation and early diagnosis and treat-
ment, the need for intensive care can be avoided. In a child
requiring intensive care there should be early consultation
with the regional/ national paediatric intensive care unit,
usually by telephone or radio, so that further management
can be jointly decided until a retrieval team arrives to collect
the child.

Transportation of sick children, particularly ventilated
children, requires appropriately trained staff and equip-
ment. It is best thought of as “an intensive care bed on
wheels” and the aim should be that the child does not
deteriorate during the transport. Proper resuscitation and
stabilisation is essential before moving the child.

Children are not small adults. They exhibit fundamen-
tal differences in many ways that influence the training of
staff and the type and size of equipment available. The dif-
ferences extend across anatomy, physiology, pharmacol-
ogy, and behaviour. Children have less reserve than adults
so tend to decompensate early and quickly. However, they
also have a greater capacity to make a full recovery.
Provision of intensive care is not just about equipment and
facilities, the surrounding environment and contact with
their families are crucial to promote a child’s recovery.

Levels of high-dependency/
intensive care

There are three levels of care that are designed to make
the most appropriate use of staff and equipment resource
(Figure 1.21.1). During a single stay a child may progress
through the different levels. The majority of children can
be managed at level one with close monitoring, good nurs-
ing care and appropriate medical therapy. By providing
optimal therapy it is often possible to prevent the deterio-
ration of the child, for example good fluid management,
early but appropriate antibiotics and the use of adequate
amounts of oxygen. Hospitals with poor resources may
have to attempt Level 2 care but children will suffer greatly
if they are ventilated with poorly maintained equipment,
with an unreliable oxygen supply and absence of non-inva-
sive or invasive blood gas monitoring. As far as possible in
countries with limited resources, intubation and ventila-
tion should be avoided until it is absolutely necessary.
Many children can tolerate high Pco, levels with a
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compensated pH — it is hypoxia that damages and kills chil-
dren. It may be appropriate to develop and have available
non-invasive modes of ventilatory support such as nasal
mask or prong CPAP, nasal or face mask [PPV (for example
BIPAP), or negative-pressure ventilation (CNEP or INPV)
(see Chapter 1.26). Similarly, the more invasive a
procedure or the monitoring, the more risk there is of
complications.

Figure 1.25.1 Levels of high-dependency and intensive care.

Infusions used in PICU

® High K intravenous infusions for hypokal-

aemia

Maximum concentration to be given IV is:
4mmol/100ml (either in 5% glucose or 0.9%
saline).

This is given at a rate not exceeding 0.5 mmol/kg/
hour, ideally with ECG monitoring

If acidotic, bicarbonate should only be given if
serum K >3 mmol/litre

Watch serum magnesium levels if possible

A urine K>25mmol/litre confirms renal potas-
sium loss

Epinephrine solution for treating children in
severe shock

Place 1mg (1 ml of 1 in 1000) in 50ml of 0.9%
saline

Give 2-5ml (40-100 micrograms) in a child and
1 ml (20 micrograms) in an infant <1 year

Give IV slowly, ideally with ECG monitoring
Repeat as required

Level 3 (Intensive care)
Multi-organ failure

One or more nurses per patient

Invasive monitoring

Examples: Ventilation + Haemofiltration

Optimise medical therapy \ ‘

Level 2 (Intensive care)

Single-organ failure
One nurse per patient
Non-invasive or invasive monitoring

Example: Ventilation

Intubate

Optimise medical therapy '

\

A

Extubate

Level 1 (High-dependency care)
Requirement for closer observation and monitoring than is available on the standard ward

One nurse for two patients

Non-invasive monitoring

Examples: Step down from level 2 or 3

After major surgery
Non-intubated child with severe croup, etc.
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Table 1.25.1 Minimum standards of a lead centre providing paediatric intensive care

Medical staff

® Consultants with appropriate training in paediatric intensive care medicine
Training programme for junior medical staff specialising in paediatric intensive care
Provision of 24-hour cover at a senior and junior level

sive care unit
® Access on site to other specialist paediatric consultants, for example cardiology, surgery

Nursing staff

® Trained in paediatric intensive care and advanced PLS

® On-going training and support for nursing staff

® Continuous 24-hour observation of each child at all times by a nurse qualified in intensive care with observations
documented

Support staff
® Availability of 24-hour physiotherapist
® Available pharmacist and dietician with paediatric experience

Equipment
® Medical staff and nursing staff trained in how to use all equipment
® Equipment maintained on a regular basis and according to manufacturers’ guidelines

Retrieval service

® Available 24 hours

Does not take staff from the unit leaving it uncovered

Usually an experienced doctor and nurse

Able to provide phone or radio advice

Equipped with portable monitors, infusion pumps and suction. Possible to provide hand bag ventilation rather than
have a transport ventilator

Clinical effectiveness and management
® protocols for admissions, discharges, retrievals, resuscitation, stabilisation and for treating major conditions
® Data collection and audit to improve care provided

Facilities for families

® Access of parents at all times

® Accommodation and food for parents

® Child-friendly environment (see Chapter 1.4)

Resident junior cover for 24 hours by staff with advanced PLS skills, whose only clinical responsibility is to the inten-

Table 1.25.2 Drug infusions in severely ill or injured children*

Aminophylline : 5% glucose or 0.9% saline
Loading dose (do not give if theophylline has been received in the last 24 hours)
IV infusion over 20—-30 minutes. 5 mg/kg for <12 years and 250-500 mg total if >12 years
Then 1 mg/kg/hour if <12 years and 500 micrograms/kg/hour if >12 years or < 1 year: this is equivalent to
50 mg/kg in 50 ml run at 1 mi/hour for 1-12 years and 0.5 ml/hour for >12 years or <1 year

Atracurium : 0.9% saline (reversed by atropine 20 micrograms/kg followed by neostigmine 80 micrograms/kg)
500 micrograms/kg initial loading dose then 200 micrograms/kg supplements as required
or
200-600 micrograms/kg/hour
Maximum concentration 500 micrograms/ml

Diamorphine : 0.9% saline or water; use within 24 hours (after loading dose of 50 micrograms/kg over 30 minutes)
Intravenous 10-30 micrograms/kg/hour: this is equivalent to
2 mg/kg in 50 ml run at 0.25-0.75 ml/hour (lower volume than morphine, useful in neonates and SC)
Subcutaneous 20-100 micrograms/kg/hour: this is equivalent to
2mg/kg in 50 ml run at 0.5-2.5 ml/hour

Dobutamine : 5% glucose or 0.9% saline. Do not mix with bicarbonate
2—-20 micrograms/kg/minute: this is equivalent to
30 mg/kg in 50 ml run at 0.2—2 ml/hour (maximum concentration of 5 mg/ml)
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Table 1.25.2 Continued

Dopamine : 5% glucose or 0.9% saline or neat (ideally via a central line). Do not mix with bicarbonate. Can be mixed
with dobutamine.

2-20 micrograms/kg/minute (renal = up to 5 micrograms/kg/minute): this is equivalent to

30 mg/kg in 50 ml run at 0.2—2 ml/hour

Epinephrine : 5% glucose or 0.9% saline. Do not mix with bicarbonate.
0.05-2 micrograms/kg/minute: this is equivalent to
0.3 ml/kg of 1 in 1000 (300 micrograms/kg) in 50-ml run at 0.5-20 mi/hour

Fentanyl : 5% glucose or 0.9% saline or neat
1-8 micrograms/kg/hour: this is equivalent to
200 micrograms/kg in 50 ml at 0.25-2 ml/hour
or
Neat (50 micrograms/ml): run at 0.02-0.16 ml/kg/hour. Doses >3 micrograms/kg/hour only needed when to toler-
ance has developed

Ketamine : 5% glucose or 0.9% saline
10-45 micrograms/kg/minute: this is equivalent to
50 mg/kg in 50 ml run at 0.6—2.7 ml/hour (maximum concentration 50 mg/ml)

Midazolam : 5% glucose or 0.9% saline or neat
1-6 micrograms/kg/minute (60—360 micrograms/kg/hour): this is equivalent to
6 mg/kg in 50 ml run at
0.5-3 ml/hour
or
Neat: (5 mg/ml): run at 0.012-0.072 ml/kg/hour. Doses >3 micrograms/kg/minute only needed when tolerance
has developed

Morphine : 5% glucose or 0.9% saline (after loading dose: see Chapter 1.27)
10-60 micrograms/kg/hour: this is equivalent to
1 mg/kg in 50 ml run at 0.5-3 ml/hour

Nitroprusside : 5% glucose only
0.2-8 micrograms/kg/minute: this is equivalent to
3mg/kg in 50 ml run at 0.2-8 mi/hour
Protect infusion from light. Discard after 24 hours

Pancuronium : 0.9% saline
Loading dose of 100 micrograms/kg and then 50—100 micrograms/kg supplements as required. (Reversed by
atropine 20 micrograms/kg followed by neostigmine 80 micrograms/kg)

Propofol : Neat (Beware — older children >3 years only). Can be diluted with 5% glucose.
Neat (10 mg/ml): run at 0.2 ml/kg/hour (=2 mg/kg/hour) increase as required to a maximum of 10 mg/kg/hour

Prostacyclin (Epoprostenol) : 0.9% saline only. Incompatible with glucose.
5-20 nanograms/kg/minute: this is equivalent to
12 micrograms/kg in 50 ml run at 1.25-5 ml/hour

Prostaglandin: E , (Dinoprostone): 5% glucose or 0.9% saline. Use separate IV line.
5-10 fold higher doses of prostaglandin E  , have been used to re-open the ductus arteriosus but this
commonly causes apnoea
5-20 nanograms/kg/minute: this is equivalent to 12 micrograms/kg in 50 ml run at 1.25-5 mi/hour

Salbutamol: 5% glucose or 0.9% saline
0.6-5 micrograms/kg/minute: this is equivalent to
3 mg/kg in 50 ml run at 0.6-5 ml/hour

Thiopental — reconstituted with water to give 25 mg/ml. Can be further diluted with 5% glucose or 0.9% saline
2-8mag/kg/hour: this is equivalent to
25 mg/ml: run at 0.08-0.32 mi/kg/hour

Vecuronium: 5% glucose or 0.9% saline
1-2 micrograms/kg/minute: this is equivalent to
3mg/kg in 50 ml run at 1-2 mil/hour (shorter duration of action than pancuronium)

* Start at lowest rate of infusion and build up.
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See Chapter 6.18.

Respiratory support is needed when the patient fails to
sustain an adequate airway, oxygenation or ventilation,
despite treatment of the condition leading to respiratory
failure. Respiratory failure may result from:

® Respiratory illnesses

Severe shock

Coma

Convulsions

Meningoencephalitis

Neuromuscular disorders

Raised intracranial pressure, for example from trauma

Infants and young children are more likely to progress
to respiratory failure because:
® They are more susceptible to infection;
The airways are smaller;
The thoracic cage is more compliant;
The ribs are (nearer) horizontal;
Respiratory muscles are more prone to fatigue

Presenting symptoms of respiratory iliness

e Breathlessness

e Cough

* Noisy breathing (stridor, grunting)
* Hoarseness

e Drooling

* Inability to drink

e Abdominal pain

Respiration rate in relation to age is shown in the table
below.

Table 1.26.1 Respiration rate

Age Respiration rate
(years) (bpm)
<1 30-40
2-5 25-30
5-12 15-20
>12 15-20

As respiratory failure progresses, it will ultimately lead
to cardiorespiratory arrest and death. Thus recognition
of the severity of the conditions that lead to respiratory
failure, followed by appropriate treatment will reduce
morbidity and mortality.

Non-invasive respiratory support

Signs indicating the adequacy of breathing:

¢ Intercostal, subcostal and suprasternal
recession

« Respiratory rate

e Inspiratory and expiratory noises

e Use of accessory muscles

e Adequacy of breath sounds and chest
expansion

* Heartrate

« Skin colour

¢ Mental status

To help assess the development of respiratory failure, it
is necessary to assess changes in the clinical signs. In the
following situations, however, these signs are less useful
because there is absent or decreased work of breathing:
® ith fatigue or exhaustion, for example after pro-
longed respiratory effort;

® ith cerebral depression from raised intracranial pres-
sure, poisoning or encephalopathy;

® in children with neuromuscular disease

In these cases, pay more attention to the chest expansion,
heart rate, skin colour, mental status and if available, SaO,
measurement.

Pulse oximetry is of additional value to measure the
arterial oxygen saturation through the skin (SpO, or
Sa0,); values of SpO, <92-94% in air at sea level (see
Chapter 3.19 for values at altitude) are abnormal and
would warrant at least initial treatment with additional
inspired oxygen. It is essential to remember that in
respiratory failure normal SpO, values whilst receiv-
ing additional inspired oxygen are likely to be
associated with significant hypoventilation or intra-
pulmonary shunting. Measurement of transcuta-
neous, end-expired or blood carbon dioxide levels
will confirm this hypoventilation.

When respiratory fatigue is severe, oxygenation is poor
or deteriorating, or carbon dioxide levels are rising, respi-
ratory support should be used, if available.
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Table 1.26.2 Modes of respiratory support showing the patient interfaces, n

the conditions for which the support is used

ursing care and medical treatment needed and

Mode of support

Interface with patient

Le

vel of nursing care

Associated medical
treatment

Clinical use

Examples of conditions
treated

Continuous positive
airways pressure
(CPAP)

Intermittent positive
pressure ventilation
(IPPV)

Nasal prongs or
nasopharyngeal tube

High-dependency

Sedation or analgesia
may be needed

Nasal mask
or face mask

Nasal mask or pillows,
face mask (NIPPV)

Home, ward,
high-dependency

Nil

To keep upper and
lower airways patent and
maintain adequate lung

Intensive care

Sedation or analgesia
may be needed

volume (oxygenation)

Home to intensive care

Nil

To treat hypoventilation
(raised CO,) when airway
control and clearance

are adequate

Neonatal respiratory distress
syndrome, bronchiolitis*

Sleep-related upper airway
obstruction

Acute upper airway obstruction
before, instead of* or after
extubation

Chronic, for example central
neuromuscular
Acute, for example after surgery

Endotracheal tube

Intensive care

Anaesthesia for intubation
Sedation or analgesia
will be needed

To treat hypoventilation
when clearance/support
of airway(s), or close
control of ventilation
needed

Procedures or surgery needing
anaesthesia

Severe respiratory illnesses,
raised intracranial pressure

Continuous negative
extrathoracic pressure
(CNEP)

Intermittent negative
pressure ventilation
(INEP or INPV)

Tracheostomy

Home to intensive care

ENT surgical procedure

Long-term ventilation
where day and night
support needed

Brainstem/high spinal injury or
neuromuscular disease

Chamber or jacket

Home to intensive care

Nil

To keep lower airways
patent and maintain
adequate lung volume

To treat hypoventilation
where airway control and
clearance are adequate
or kept adequate by CPAP

Bronchiolitis and other severe
lower respiratory infections

Central hypoventilation,

for example apnoea of prematurity|

or neuromuscular disease

Shaded areas are those that require a lower dependency of care, for example have been used in the home setting, but may be useful in acute conditions.
* High-risk situation: CPAP may be ineffective and intubation may be required.
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The use of positive pressure ventilation with particular reference to non-invasive support

Monitoring of patient status and either airway or extrathoracic pressures are necessary when undertaking any
form of respiratory support (see below).

Positive airway pressure involves a flow of air or other gas mixture to the patient’s airways. This flow may be
continuous (as in CPAP) or intermittent (as used in IPPV). It may vary with inspiration and expiration (BiPAP), or
to accommodate for the leaks or variable compliance of ventilator tubing, airways or lung units.

Mask ventilation can be well tolerated by children, but it may be more difficult for infants and young children to
tolerate appliances on their face.

In the presence of excess airway secretions or an open mouth, nasal masks and nasal prongs may not produce
as effective airway pressures as ventilation with tracheal intubation (or relatively higher pressures may be
needed for the same effect).

The pressures used with masks and prongs may be higher than that used with tracheal intubation because of
the greater potential for air leaks and other volume loss in compliant upper airway structures.

Infants and young children will sometimes tolerate masks and prongs only with the use of sedation, in which
case close monitoring of respiratory failure must be undertaken in case full intubation and ventilation is needed.
Endotracheal intubation should be undertaken with rapid sequence drug or gaseous induction, and subsequent
analgesia, anxiolysis and sedation be provided.

Positive pressure ventilation administered through an endotracheal tube must be accompanied by adequate
humidity of the inspired gases.

Oxygen may be administered either using a built-in mixer in the ventilator, or by entraining a supply in the
ventilator tubing nearer to the patient.

Positive pressure ventilators should be able to provide manipulation of either the pressure or volume
administered, and the time intervals for inspiration and expiration. There should be alarms for failure to cycle,
and excessive pressure/volume administered.
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Introduction

¢/ @ ltis ethically wrong and a failure of professional

duties for a child to suffer uncontrolled pain.

® Uncontrolled pain has adverse cardiovascular, respira-
tory, immunological and metabolic consequences as
well as long-term psychological effects.

® Both pharmacological and non-pharmacological
approaches are valuable, especially in chronic pain.

® Attempts should be made to anticipate and pre-
vent pain rather than trying to relieve it when it
is established. “As required” regimens should be
avoided. Analgesics should be used in regular and
adequate doses.

® There is little place for intramuscular pain relief, par-
ticularly as a repeated treatment. Many children
would rather suffer and hide their pain than receive
intramuscular analgesia.

® [f a conscious child has to be restrained for a proce-
dure, it must be done kindly but firmly by a person or
persons (ideally a parent) and not by contraptions such
as strait-jackets or the tying down of limbs.

® |t is important to ask for and value the child’s judge-
ment concerning the adequacy of pain relief provided.

® When beginning a course of treatment for pain it is
important to realise that it may be for a long time.
Pain control must therefore be of the highest
quality from the onset, with an emphasis on pre-
ventative measures.

Assessment of pain in children

Ask child Yes

Ask paren\
Is pain control adequate

Look at child’s behaviour —» (pain rating scale assists)

Remember cause of pain \ No
(all factors need to be assessed
as any one alone may

be misleading)

Reassess -« Take action

Figure 1.27.1 Pain assessment

Pain control in children

Problems with assessment

® Hidden suffering by child.

® Differentiating anxiety from pain.

® Recognition that parents (and professionals) may
underestimate or overestimate pain.

® Recognise that preverbal and non-verbal children (for
example, those with learning difficulties or with sen-
sory handicap) may not be able adequately to express
their need for pain control.

Methods for assessing pain

® By what is to be expected.

By discussion.

By using a self-report scale.

By observing, ideally in collaboration with parents, the
child’s behaviour.

By observing physiological measures in the presence or
absence of behavioural changes.

® By using a diary.

Methods for reducing pain
without drugs (however drugs are
mandatory in severe pain of
organic origin)

Environmental

® Negative aspects of the environment should be
minimised or removed. These include an overly
“clinical” appearance and evidence of invasive instru-
mentation. Needles should be kept out of sight (see
Chapter 1.4).

® An attractive, decorated environment with toys,
mobiles and pictures.

® Privacy is desirable.

Supportive and distractive techniques

Parents should be present with their child during v

invasive procedures, unless there are very good

medical reasons why they should be excluded.
Age-appropriate distraction strategies include:

® DPresence of familiar objects (comforters) for example,
pillow, soft cuddly toy

® Singing, concentrating on nice things, jokes, games
and puzzles
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Moving images on a nearby wall, for example, fish
swimming, birds flying

Imaginary journeys

Blowing out air or bubbles

Reading pop-up books

Kaleidoscope

3D viewers

Breathing out, but not hyperventilation which may
increase anxiety

Mirror to show view through a nearby window

TV, video, interactive computer games

® [istening through headphones to stories or music

Relaxation exercises, for example tensing muscles in
sequence and then relaxing them.

Guidelines for analgesia in
children

Procedure-related pain control

® Procedures are often painful, undignified or
both. Ideally they should be undertaken in a
treatment room so that other children are not
frightened and so that their bed-space is a sanc-
tuary where such events will not happen.

® They often have to be repeated. Therefore provide
optimal treatment on the first occasion in order to min-
imise a dread of future procedures.

® The child’s fear is often the major emotion to address.

® DPharmacological and non-pharmacological methods
should be used to control the pain and help the child.

® For major procedures requiring powerful analgesia/
sedation, an anaesthetist should be present in addition
to the paediatrician/nurse/surgeon undertaking the
procedure. These include chest drain insertion,
repeated lumbar puncture, bone marrow aspiration,
and central venous cannulation. Such procedures
may be best undertaken under general anaes-
thesia if this can be given safely (often not the case
in disadvantaged countries).

® For venous cannulation, size appropriate catheters
must be available. It is not for example appropriate to
have to use an 18 or 20 gauge cannula in a neonate.
Although local anaesthetic creams such as Emla repre-
sent best practice, they are expensive. Ice or an alco-
hol spray may relieve some of the pain providing that
they do not make veins less visible.

Pain induced by operations

Preoperative management

This should include patient and family assessment, includ-

ing history of previous painful experiences and child’s

response.

® What sort of painful things have happened to your
child in the past?

® How does your child usually react to sudden pain? To
chronic pain?

® Does your child tell you (or others) if he/she is in
pain?

® What does your child do to get relief from pain?
® Which actions appear to work the best?

Pain management during surgery

® (piates/NSAIDs can reduce postoperative pain

® Wound infiltration with a local anaesthetic such as
bupivacaine

® Use local or regional anaesthetic as part of overall
strategy (see Chapter 1.13)

Prophylactic antiemetics for children of four years and
older when opioids are part of the pain-control plan.

Postoperative pain management

® Provide analgesia before the pain becomes established.

® Use safe and effective doses of opioids along with
other analgesics to reduce the amount of opioid
required.

® Avyoid intramuscular injections.

Assess — check response — reassess.

® Most at risk of poor pain control are children with
limited/absent verbal ability.

® [f pain seems out of proportion to surgical trauma con-
sider complication and reassessment by surgeons.

® [f asleep, assume pain is acceptable — do not wake up
to make assessment but check regularly to ensure still
asleep. If awake and lying quietly, do not assume com-
fortable without enquiring,.

Special issues regarding pain in
the newborn infant

® Most studies, some controlled, have shown that
neonates (premature and full term) react to pain.

® [nfants can easily be forced to put up with suffering.

® Small doses should be measured and given with an
oral syringe.

® Adequate general anaesthesia, using opioids when
needed, should be given for all surgical procedures on
neonates.

® [ ocal anaesthetics must be used when they would be
used in an older child undergoing the same procedure.

Pain control during procedures in
neonates

® A sugar dummy coated with 2 ml of 25-50% sucrose
two minutes before the procedure can be helpful.

® Breastfeeding during procedures may be equally as
valuable.

® In all cases comfort and containment (swaddling)
should be provided by a parent or a nurse.

Pain management in intensive
care

® Where possible all invasive procedures should be
elective. Every effort should be made to avoid unex-
pected emergency procedures, such as intubation, by
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vV e

vV e

adequate monitoring and provision of airway and blood

oxygenation, adequate lung volume, and airway care.

Emergency procedures are frequently extremely

painful, dangerous to the child and represent a

failure of intensive care.

Muscle relaxants should never be used unless

the child is pain free and sedated.

Aim to provide a child- and family-friendly environment.

e Provide a day/night cycle (uninterrupted natural
sleep can lessen the need for analgesia/sedation).

e Ensure minimal noise/low lighting from 8 pm to
8 am.

e Emergency admissions at night should occur away
from sleeping patients.

e Monitors should be set to alarm audibly only when
essential.

e (Consider ear plugs — especially when the child is
paralysed.

e Provide human input through voice, touch, music,
cuddling, rocking, holding, pacifying.

e (Consider distraction, play therapy, relaxation,
behavioural techniques, hypnosis, massage, and
aromatherapy — particularly in patients undergoing
long-term intensive/high-dependency care.

e Provide privacy when possible.

e Watch for depression after prolonged intensive
care. Consider seeking help from a child psychia-
trist, child psychologist or child psychiatric nurse.

e (Consider methadone and clonidine for the control
of opioid withdrawal after prolonged treatment.

Use of local anaesthesia

Indications

Consider for any painful procedure.

Pharmacology

Lidocaine: normal concentration 0.5-2%. Rapid onset
(minutes)/short duration (1-2 hours). Maximum dose
3mg/kg (plain).

Local anaesthetics come as water-soluble salts. They dis-
sociate in the tissues liberating the active base. Inflamed
tissue is slightly acidic and dissocation is inhibited
thereby making the anaesthesia unreliable — hence local
infiltration into an abscess is not recommended.

Table 1.27.1 Oral analgesia for mild or moderate pain

Drug

Preparation

Comments

Paracetamol
Oral loading dose 25 mg/kg

Maintenance dose 24 mg/kg 6 hourly
Maximum dose 100 mg/kg/24 hour
(60 mg/kg/24 hours <3 months)

Rectal loading dose 40 mg/kg

Maintenance dose 20 mg/kg 6 hourly (15 mg/kg if
<3 months; 8 hourly if >36 weeks and 12 hourly if
< 36 weeks gestation)

Oral suspension:

The maximum daily dose

120 mg/5ml should not be given for

250 mg/5 ml >3 days

Tablets/soluble 500 mg Consider measuring drug levels
(if available)

Suppositories:
60, 125, 250,
500mg and 1g
or oral suspension

Caution with liver

impairment

No anti-inflammatory effects

Avoid repeated rectal administration

e Maximum dose 90 mg/kg/ 24 hours (60 mg/kg/ can be given Can combine with NSAIDs
24 hours if <3months) rectally
Ibuprofen (NSAID) Oral suspension: ¢ Do not use if less than 1 year old
4-10 mg/kg 6—8hourly 100 mg/5 ml
Tablets: Caution in asthmatics and

Diclofenac (NSAID)

Oral or rectal

500 micrograms to 1 mg/kg 8-12 hourly
Maximum dose 3 mg/kg/24 hours

200 mg and 400 mg

Tablets:

25mg and 50 mg
Suppositories:
12.5mg, 25 mg, \

patients with renal impairment

Contraindications:
SHOCK

Bleeding disorders and
hypersensitivity to aspirin

50mg, 100 mg

Dihydrocodeine
500 micrograms/kg/dose 4—6 hourly

Codeine phosphate
500 micrograms to 1 mg/kg/dose 4-6 hourly

Tablets: 30 mg
Elixir: 20 mg/5 ml

Tablets: 15mg, 30 mg

Caution with liver impairment
and head injuries

May lead to constipation.
Consider prophylactic lactulose

Elixir: 25 mg/5 ml

CODEINE MUST NOT BE GIVEN
IV AS IT CAN REDUCE CARDIAC
OUTPUT THROUGH

HISTAMINE RELEASE

* NSAIDs/dyhydrocodeine or codeine/paracetamol can be used in combination.

89



International Child Health Care

Table 1.27.2 Oral analgesia for severe pain in infants and children

Drug Preparation Comments
Oramorph Mixture: 10 mg/5 ml, 30 mg/5ml, Side effects:

100 mg/5ml ® Respiratory depression.
® 1-3 months

100 micrograms/kg every 4 hours
Maximum of five doses in 24 hours

® 3 months-12 years
200-500 micrograms/kg/dose
every 4 hours

® Over 12 years
10-15mg every 4 hours

Single dose prior to painful procedure
may be useful

For long-term severe pain, give as the
total daily dose in two divided doses
(usually 200-500 micrograms/kg
every 12 hours) (see Chapter 1.28)

Tablets: 10 mg, 20 mg, 50 mg

Suppositories 15mg, 30 mg

Slow-release tablets:

5mg, 10 mg, 30 mg, 60 mg, 100 mg
Slow-release suspension:

Sachets 20 mg, 30 mg, 60 mg,

100 mg, 200 mg

IF RESPIRATORY RATE IS

Age Rate

<6 months <20 breaths/min

>6 months— <16 breaths/min
2 years

2-10 years <14 breaths/min

10-16 years <12 breaths/min

ALERT MEDICAL STAFF AND
ENSURE NALOXONE IS AVAILABLE

Monitor SaO; as appropriate (should
not be <94% in air at sea level)

® Constipation therefore use
prophylactic docusate sodium or
other laxatives

® CAUTION with head
injuries/liver/renal impairment

Response of individual patients is very variable and it is essential to individualise treatment.

Table 1.27.3 Parenteral analgesia for severe pain
Subcutaneous intermittent morphine in infants and children

Technique

Dose

Monitoring

e 22/24 gauge subcutaneous
cannula

e Suitable sites: uppermost arm,
abdominal skin.

¢ Give dose slowly over 5 minutes
Flush with 0.3 ml 0.9% saline

* Can be sited at the time of
surgery

100-200 micrograms/kg X 4—6 hourly

Maximum 6 X 24 hours.

Side effects:
® Respiratory depression.

IF RESPIRATORY RATE IS

Age Rate

<6 months <20 breaths/min
>6 months— <16 breaths/min
2 years

2-10 years <14 breaths/min
10-16 years <12 breaths/min

ALERT MEDICAL STAFF AND
ENSURE NALOXONE IS AVAILABLE

Monitor SaO, with pulse oximeter as

appropriate (SaO, should not be

<94% in air at sea level (see

Chapter 3.19)

® Constipation therefore use pro-
phylactic docusate sodium or
other laxative

® CAUTION with head injuries/liver/
renal impairment

Response of individual patients is very variable and it is essential to individualise treatment.
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Table 1.27.3 Continued

Technique Dose

Monitoring

® Naloxone to reverse respiratory
depression at 10 micrograms/kg
should be immediately available
(neonatal ampoule 40 micrograms/
2ml or adult ampoule 400 micro-
grams/ml. Give IV (SC or IM if not
possible). Repeat after 2—-3 min-
utes if no response when second
dose may need to be much higher
(up to 100 micrograms/kg). An IV
infusion may be needed if pro-
tracted depression of respiration
occurs.

Table 1.27.4 Intermittent intravenous bolus morphine in infants and children*

Age Loading dose Subsequent doses Monitoring
(Give slowly over
10 minutes)
® 13 months 100 micrograms/kg over 25 micrograms/kg/ Side effects:
30 minutes dose X6 hourly [ J Respiratory depression.
® 312 months 100 micrograms/kg over 50 micrograms/kg/
30 minutes dose X6 hourly IF RESPIRATORY RATE IS
® 112 vyears 100-200 micrograms/kg over 100-200 micrograms/kg/
5-20 minutes dose X 4 hourly Age Rate
® 12 years 2.5-10mg over 2.5-10mg X 4 hourly <6 months <20 breaths/min
5-20 minutes >6 months— <16 breaths/min
2 years
2-10 years <14 breaths/min
10-16 years <12 breaths/min

ALERT MEDICAL STAFF AND
ENSURE NALOXONE IS AVAILABLE

Monitor SaO, with pulse oximeter as

appropriate (SaO should not be

<94% in air at sea level)

® Constipation therefore use
prophylactic docusate sodium or
other laxatives

® CAUTION with head injuries/liver/
renal impairment.

® Naloxone to reverse respiratory
depression at 10 micrograms/kg
should be immediately available
(neonatal ampoule 40 micrograms/
2ml or adult ampoule 400 micro-
grams/ml). Give IV (SC or IM if not
possible). Repeat after 2-3 min-
utes if no response when second
dose may need to be much higher
(up to 100 micrograms/kg). An IV
infusion may be needed if pro-
tracted depression of respiration
occurs.

* Experienced staff only. Response of individual patients is very variable and it is essential to individualise treatment.

91



International Child Health Care

Table 1.27.5 Intravenous infusion of morphine* in infants and children

Loading dose Technique Continuous infusion Monitoring
® 112 months: Use dedicated  10-40 micrograms/kg/hour Side effects:
100 micrograms/kg cannula ® Respiratory depression.
over 30 minutes For most situations start
® Over 1 year Requires at 10 micrograms/kg/hour  IF RESPIRATORY RATE IS
100-200 micrograms/kg one-to-one and increase in Age Rate
over 5-20 minutes nursing 5 micrograms/kg/hour
units <6 months <20 breaths/min
Major surgery: start >6 months-2 years <16 breaths/min
at 20 micrograms/kg/hour  2-10 years <14 breaths/min
adjust according to pain ~ 10-16 years <12 breaths/min
control

ALERT MEDICAL STAFF AND ENSURE
NALOXONE IS AVAILABLE

® Monitor SaO, with pulse oximeter as
appropriate (SaO; should not be <94%
in air at sea level)

® Constipation therefore use prophylactic
docusate sodium or other laxative

® CAUTION with head injuries/liver/renal
impairment.

® Naloxone to reverse respiratory depres-
sion at 10 micrograms/kg should be imme-
diately available (neonatal ampoule
40 micrograms/2ml or adult ampoule
400 micrograms/ml). Give IV (SC or IM if
not possible). Repeat after 2—3 minutes if
no response when second dose may need
to be much higher (up to 100 micrograms/
kg). An IV infusion may be needed if pro-
tracted depression of respiration occurs.

® Monitor syringe movement.

® Monitor signs of inflammation at site of
infusion.

® Monitor for urinary retention.

* Morphine dose 1 mg/kg made up to 50 ml 0.9% saline or 5% glucose.
Then 1 mi/hour =20 micrograms/kg/hour, 2 ml/hour = 40 micrograms/kg/ hour, 3 ml/ hour = 60 micrograms/kg/hour, etc.
Response of individual patients is very variable and it is essential to individualise treatment.

Table 1.27.6 Prevention of nausea and vomiting due to morphine using
prochlorperazine (Stemetil)

Age Oral dose (8—-12 hourly) Rectal dose (8-12 hourly) IM dose (8-12 hourly)
<1 year 100-250 micrograms/kg

1-4 years (>10kg) 1.25-2.5mg 2.5mg 1.25-2.5mg

5-12 years 2.5-5mg 5-10mg 5-6.25mg

Over 12 years 5-10mg 12.5-25mg 12.5mg

* Tablets 5 mg. Liquid 5mg in 5ml. Suppositories 5mg and 25 mg.
Injection 12.5mg in 1 ml.

® Duration of action prolonged using epinephrine (as Toxicity
vasoconstrictor) at a concentration of 1 in 200 000. ® Related to dose.

® Vasoconstrictors must not be used in tissues with ® If accidentally administered intravenously. ¢/
end arteries, for example finger, toes, penis, Therefore draw back before infusing and ensure nee-

where tissue necrosis may occur. Lidocaine maxi- dle is not in a vein.
mum dose 7 mg/kg when combined with epinephrine.
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® (Can be absorbed through mucous membranes in suffi-
cient concentrations to be toxic.
® Systemic effects
Neurological: nausea, restless, convulsions
Cardiovascular: bradycardia, hypotension

Guidelines for the sedation of
children

General comments

Sedation and anaesthesia are a spectrum. If you give
enough “sedation” you can induce anaesthesia, i.e. loss
of consciousness and the inability to feel pain. The
fine distinction lies in the ability of the patient to maintain
vital functions without assistance, and to respond to being
roused.

Minimum information required to
prescribe sedation

Anyone giving intravenous sedation could inadver-
tently produce anaesthesia and must be able to deal
with the following possible consequences:

® Support respiration

® Manage the upper airway

® Use suction appropriately

® [ntubate if necessary

One-to-one nursing is required.
A combination of drugs may give better effects with
fewer side effects than continually repeating doses of the

same drug, for example morphine combined with benzo-
diazepine. Each should be given separately and doses
adjusted.

—

Some children are difficult to sedate for predictable
reasons, for example treatment for epilepsy may make
dose required much higher than normal. Some chil-
dren just refuse.

Some children respond in a paradoxical manner to
sedation and become unmanageable and agitated, for
example children with “behavioural disorders” and
some children with cerebral palsy.

Some children are very resistant to sedation, possibly
due to excess anxiety, but are otherwise normal. The
first attempt at sedation may not succeed and an
increased dose may be tried next time.

Children needing heavy sedation should have oral
intake restricted as for anaesthesia.

Some children are more vulnerable to the effects of
sedation, particularly those with problems within res-
piration or the upper airway.

The minimum information required to prescribe seda-

ion includes:

Child’s age

Child’s weight

Procedure for which sedation is required

Previous sedation history

Other drugs taken

Other major illnesses affecting respiratory func- v
tion and upper airway competence

Current status/coughs/colds/pyrexia

Oral intake status

Table 1.27.7 Differences between sedation and anaesthesia

Vital function Sedation

Anaesthesia

Response to being roused Present

Respiration

reduced
Swallowing reflex Present
Gag reflex Present

Cough reflex

provocation

Cardiovascular stability

Rate and depth may be slightly

Laryngeal spasm unlikely,
but possible with sufficient

Mild hypotension may occur

Absent (usually)

Rate and depth markedly reduced
or absent

Absent (usually)
Absent

May be present at lighter levels
but unlikely

Hypersensitivity and laryngeal
spasm may occur

Severe hypotension may occur

Loss of any of the above reflexes is routine in anaesthetic environments but should not occur when providing sedation.
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Table 1.27.8 Patients at risk from the effects of sedation or analgesia

Risk factor Underlying cause
Impaired upper airway Croup
Obstruction Foreign body

Congenital stridor. For example Pierre-Robin syndrome or cleft palate
Baby with very blocked nose

Impaired reflexes Pre-existing neuromuscular problems
Swallowing difficulties
Known bulbar problems, especially if combined with reflux.

Impaired central respiratory drive Head injury
Drug effects (opiates)
Raised intracranial pressure (RICP)
Impaired level of consciousness
Encephalopathy (hypoxic, metabolic, infective)

Impaired respiratory muscle function Neuropathy and myopathy
Chronic illness and weakness
Malnutrition
Prematurity
Infancy

Impaired lung function Chest infection
Pleural effusions
Chronic lung disease

Impaired cardiovascular function Haemorrhage
Sepsis
Drugs

Table 1.27.9 Sedative drugs

Drug Route Onset Duration Dose (Single)

Chloral hydrate Oral or 30 minutes— 1-2hours 30 mg/kg for night sedation
Liquid 100 mg/ml rectal 1lhour

Suppositories 50-70 mg/kg for procedures

100 mg and 500 mg
70-100 mg/kg for scans
Maximum dose: 19

Comments: Chloral hydrate is better for younger children <18 months. Do not give >75mg/kg to a child <6 months
or <15kg but may paradoxically worsen agitation (for example in Down’s syndrome)

Midazolam Slow IV injection Immediate 30 minutes—2 hours 100—-200 micrograms/kg/hour
(over 5 minutes)
Injection 10mg in 5ml 1V infusion Immediate 30-300 micrograms/kg/hour
Injection 10mg in 2ml Intra-nasal or 10-30 minutes 1-2 hours 200 micrograms/kg
sublingual oral (max. 10 mg)
20-30 minutes 1-2 hours 500 micrograms/kg
(max. 10 mg)

Comments: Benzodiazepines are more suitable for children older than 18 months

Ketamine — see chapter on paediatric, anaesthesia, 1.13 (only to be used by staff experienced in airway maintenance
and full resuscitation)
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Although palliative care actually means relief of symptoms
in all care, the term is usually associated with the relief of
symptoms when the emphasis is no longer on curative
treatment. The decision to stop or withdraw curative
treatment will never be easy for parents or professionals
and may evolve over a period of time. It is important how-
ever to state that even when we cannot cure the body, it
is never true that nothing more can be done.

Like all of us, children have personal needs, and care-
ful attention must be given to the physical, social, emo-
tional and spiritual needs of the child and their family.
Staff too should have support through what can be a dis-
tressing time.

Choice for the family and child in the setting for pallia-
tive care is of great importance. In the presence of effec-
tive care and support networks, home has been fre-
quently demonstrated to be the best place for pallia-
tive care for both the child and the family. However, it
is recognised that the necessary resources may be minimal
or absent in many locations and conditions locally will
determine what options are available.

Helping a dying child

® Include parents in care

e This matters at all times.

e Their familiar presence will comfort.

e Even unconscious children may still know their
voices.

e Parents invariably want to be able to provide care
for their child. It is a natural wish and can aid their
own coping strategies.

® Set realistic goals

e The art of terminal care is to know when both goal
and treatment must change.

e The goal is to help the child enjoy what is left of
life.

e Resuscitation is not usually appropriate in a termi-
nally ill child where curative therapy no longer has
a place. A non-resuscitation policy should be dis-
cussed and agreed as the way forward with all
involved.

e QOur aim is not now to cure, and never to kill, but
always to comfort and relieve suffering.

Palliative care for the dying child

e The social needs and goals of a dying child include
access by siblings and friends to play with and talk
to. They should be made welcome.

® [isten and explain

e It should be clear from the child’s deteriorating
condition that the goals are changing and death
is on the way. This must be gently explained and
the parents’ (and the child’s) questions answered.
It is wise, especially with children, to clarify the
real question being asked. Replies should be
honest, but the truth shared sensitively little by
little.

e Explanations are very important for both parents
and children and appropriate, understandable
terms should be used.

e Forewarning of procedures, with hugs and praise
afterwards, will reduce fears and fantasies.

e Honesty earns better trust and cooperation than
saying something will not hurt when it will.

e All involved, from a young child to an elderly
grandparent, will harbour fears and anxieties.
Active listening is a major part of caring for a dying
child and his/her family. Great comfort can be
gained from the acknowledgement and expression
of anxiety and the frequent sense of isolation
dissipated.

e Adolescents will also have particular concerns,
worries and maybe spiritual needs.

® [ist and treat symptoms

¢ In palliative care symptom intervention and practi-
cal care is paramount.

e Even with limited resources symptoms can often
be helped.

e The availability of drugs does not guarantee their
skilful use but when used effectively medication
will make life and death more bearable.

¢ (Child and carer together should list all symptoms to
guide palliation, even when the cause is incurable.

The duration and nature of palliative care will be indi-
vidual to each child and their particular disease. For
those children who cannot be cured, high-quality
symptom control is paramount to enable a good
quality of life for the time that is remaining.

It is essential to approach the management of any
symptom systematically.
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Principles of pain control

(See Chapter 1.27)
Pain is probably the most common symptom in palliative
care and is frequently seen in both malignant and non-
malignant disease. It is a complex sensation related to the
physiological insult to the tissues, but is also influenced by
psychological, social and cultural factors.
It is helpful to think of severe pain in terms of response
to opioids:
® (pioid-responsive, i.e. pain relieved by opioids.
® (pioid-semiresponsive, i.e. pain relieved by the con-
cutrent use of an opioid and an adjuvant drug.
® (pioid-resistant i.e. pain not relieved by opioids.

Neuropathic or nerve pain is more likely to fall into the
semiresponsive or unresponsive groups.

Analgesic approaches to pain
relief

The optimal approach to pain management in children
includes drug therapy with analgesics usually the mainstay
of treatment. Correct use of analgesic drugs will relieve pain
in most children and should be based on the four key con-
cepts recommended by World Health Organisation (WHO).
® Ry the ladder

By the clock

By the appropriate route

By the child

By the ladder

Use the “three-step” approach to analgesia as proposed by
the WHO, illustrated in Figure 1.28.1. Pain is classified as
mild, moderate or severe and analgesic choices are
adjusted accordingly. The ladder approach is based on
drugs that should be widely available in all countries. The
sequential use of analgesic drugs is based on the child’s
level of pain, with a non-opioid analgesic usually the first
step. Importantly, however, assessment of a child’s pain
may indicate immediate use of a strong opioid.

There should be no hesitation in moving on to the next
step of the analgesic ladder if pain control is inadequate.
Only one drug from each group should be used at the
same time. For example if a weak opioid, for example
codeine, ceases to be effective, then a strong opioid should
be prescribed, not an alternative weak opioid. Strong opi-
oids can be increased until pain is relieved. Occasionally
an alternative strong opioid may be substituted if its side
effects are intolerable.

The aim is for the child to be:
® Pain-free on movement
® Pain-free at rest
® Pain-free at night

By the clock

Analgesia should be given regularly, for example every
4 hours. There is no place for “as required” pre-

Strong opioid for

moderate to severe pain
With or without
non-opioid.

With or without

adjuvants.

\Z, STEP 3

Weak opioid for mild to
moderate pain
With or without
non-opioid.
With or without
adjuvants.

Z STEP 2

Non-opioid
with or without
adjuvants

STEP 1

Figure 1.28.1 WHO three-step analgesic ladder.

scribing of analgesics in palliative care. The dosing
interval should be determined according to the severity of
the child’s pain and the duration of action of the drug
being used. Additional “rescue” doses for intermittent and
breakthrough pain should be prescribed. Effectiveness of
analgesia should be regularly reviewed, as effective titra-
tion of analgesia demands reassessment.

By the appropriate route

Children should have drugs by the most simple, effective
and least painful route; the oral route being the preferred
route. IM injections should not be used; they are painful
and there is a risk of abscess and/or haematoma formation
particularly with children who may have low platelet
counts or other clotting problems. Considerations in select-
ing the best route of analgesic administration include the
nature and severity of the pain, the potency of the drug, the
required dosing interval and the compliance of the child.

By the child

Doses of all analgesics must be based on each child’s
symptoms and circumstances; there is no single dose that
will be appropriate for all children.

Regular reassessment of a child’s pain and effectiveness
of the analgesia is essential, in order that that the drugs
can be adjusted accordingly to maintain a child pain free.

Some children, particularly with malignancy v

induced pain, may require very large doses of opi-
oids to achieve satisfactory pain control, hence it
should be noted that some of the suggested dosage reco-
mmendations included in this section are different to that
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specified elsewhere in the manual. This is appropriate in
palliative care and reflects the different goals and priorities
in the acute and palliative setting.

Analgesics

Non-opioid analgesics

Non-opioid analgesics are used to relieve mild pain ot, in
combination with opioids, to relieve moderate and severe
pain. Paracetamol is the drug of choice because it has a
very high therapeutic ratio for children and can be given
orally or rectally. It is available as an elixir, tablet or sup-
pository form and can be given 4-6 hourly. For dosage see
Chapter 1.27.

Weak opioid analgesics

The two most commonly used weak opioids are
® Codeine
® Dihydrocodeine (see Chapter 1.27 for doses)

Weak opioids have a “ceiling effect”, which means their
analgesic power does not increase beyond a certain dose.
However, with increasing doses, side effects such as respi-
ratory depression and constipation can occur. Laxatives
should generally be prescribed. It is sometimes appropriate
to progress straight from paracetamol, to morphine.

Strong opioid analgesics

Strong opioids are required alone, or in combination with
non-opioid analgesics and/or adjuvant drugs, to provide
effective pain relief. Strong analgesics do not have an anal-
gesic “ceiling effect”, i.e. there is no maximum dose and
children may require extremely large doses to obtain pain
relief.

Morphine

The strong opioid of choice internationally is oral
morphine. Alternatives include fentanyl, hydro-
morphone, oxycodone and methadone.  Cost and
availability may/will dictate the choice(s) of strong opioid.

Morphine is preferred for the oral route, but if the sub-
cutaneous or IV route is required, diamorphine (where
available) is the preferred drug, as it is more soluble in
water (for example only 1.6 ml of water is required to dis-
solve 1 g of diamorphine). Diamorphine and morphine can
both be given by a slow continuous infusion, which will
give a steady level of analgesia and is preferred to inter-
mittent SC or [V administration.

Children peaking at age 1-7 years have been found to
rapidly eliminate morphine metabolites. This group of
children may require more frequent dosing and relatively
higher doses to achieve pain relief.

(4 Morphine must be available in all countries. Ideally

it should be available as immediate and sustained release
preparations including immediate release suppositories.

Once-daily preparations are commercially available,
but there is little experience of their use in children.

Immediate release

® Morphine tablets (Sevredol) 10 mg, 20 mg, and 50 mg.

® Morphine sulphate mixture (Oramorph) 10 mg/5 ml.

® Morphine sulphate mixture (Oramorph concentrate)
100 mg/5 ml.

Oral morphine starting doses

1 mg/kg/24 hours if not previously receiving opioids and
2mg/kg/24 hours if already on a weak opioid. Immediate
release morphine should be given regularly every four
hours; it may be useful to increase the night-time dose by
50-100% to eliminate night time waking in pain.

Sustained release

® Morphine tablets (MST Continus) 5mg, 10mg, 30mg,
60mg,100mg and 200 mg.

® Morphine granules for suspension (MST Continus)
20mg, 30 mg, 60 mg, 100 mg and 200 mg.

Conversion to sustained release morphine is usually
useful once a child is established on morphine. This pre-
vents fewer peaks and troughs in drug levels, reduces the
amount of drugs children have to take and minimises the
need for night-time waking. The first dose of sustained
release morphine should be given at the same time as the
last dose of immediate release morphine.

Starting dosage

2mg/kg/24 hours or divide current total daily dose of
immediate release morphine by two. The sustained
release morphine should be given in two divided doses at
12-hourly intervals. Occasionally younger children may
require 8-hourly dosing.

Breakthrough pain

For both preparations immediate release morphine should
be prescribed in a dose equivalent to the four hourly dose
(i.e. one-sixth of the total daily dose). This can be given up
to hourly for breakthrough pain and parents should be
advised to keep a record of all extra doses given so that the
regular dose of morphine can be titrated accurately.

Titration of morphine dose

Pain relief should be reviewed regularly. The morphine
dose should be titrated against the level of pain. If frequent
breakthrough analgesia is required, the total dose of mor-
phine taken during the day (regular plus “breakthrough”
doses) is assessed. Usually increments of 20-50% of the
previous total daily dose are required. Regular review
allows the regular dose of morphine to be adjusted accord-
ing to the level of breakthrough pain. Remember: to
increase the dose of breakthrough morphine accordingly,
when the regular dose is increased.

97



International Child Health Care

Alternatives to oral route of
administration

Indications

® Persistent vomiting

Non-compliance with oral medication
Dysphagia

Bowel obstruction

Physical deterioration preventing oral intake
Unsatisfactory response to oral medication

Subcutaneous

Many drugs are well absorbed subcutaneously and this
route of treatment can be easily established in children
without venous access.

Oral morphine to subcutaneous or intravenous

diamorphine or morphine

For both SC and IV routes the dose should be titrated to

overcome breakthrough pain in increments of 20-50%.
[V infusions are best in children with indwelling central

venous lines, for example Hickman OR where death is

judged to be imminent (within a few days).

Diamorphine

® Diamorphine (if available) is the drug of choice for
both SC and IV use because it is more soluble and
lower volume

® Divide the total daily dose of oral morphine by 3 to
obtain the equivalent daily dose of diamorphine

® Starting dose of diamorphine in those where oral mor-
phine has not been given is 12.5-25 micrograms/kg/
hour by continuous infusion.

Morphine

® The potency of morphine by infusion or injection is
approximately twice that of oral morphine. Therefore
use one-half of the total daily dose of oral morphine as
the equivalent 24 hour morphine dose for SC or IV
infusion.

If syringe drivers are not available, parents can be trained
to give regular boluses of morphine SC or IV. The total
daily dose of either morphine or diamorphine is divided by
a practical number that coincides with the number of indi-
vidual doses to be given by the parents (usually 1-2
hourly in the day and 4 hourly at night).

Rectal

This route may be acceptable for some children who are
unable to take oral medication.

® Paracetamol can be given as suppository.

® Morphine suppositories can be given if available.

® [se the same dose and interval, i.e. 4 hourly.

® Anecdotally MST tablets may be used rectally.

Epidural/Intrathecal

® Occasionally indicated in uncontrolled neu-
ropathic pain.

® This method of administration should only
be considered with the help of a suitably
experienced anaesthetist.

Side effects of opioids

All opioid drugs cause similar side effects. These problems
are well known and should be anticipated and treated
whenever children are given opioids, so that pain con-
trol is not accompanied by unacceptable side effects.
Parents and children, when appropriate, should be informed
about the possible side effects and their management.
Children on strong opioids should be assessed regularly.

Constipation

I[s a common side effect and laxatives, such as co-dan-
thramer and docusate, should always be prescribed with
strong opioids (see below). Advice should be given to
increase fluids and fibre (vegetables, fruit and cereals) in
the child’s diet where appropriate.

Nausea and vomiting

Routine antiemetics are not commonly required, but
should be prescribed in case of opioid induced nausea and
vomiting (see section below on nausea and vomiting).
When it does occur it normally resolves within 3—4 days.

Drowsiness and confusion

Daytime drowsiness, dizziness and mental clouding can
occur at the start of treatment and sometimes following a
dose increase. This almost always resolves within a few
days. Cognitive and psychomotor disturbances are mini-
mal once patients are receiving a stable dose of opioid.

Pruritus

[tching is not an uncommon side effect of opioids in chil-

dren. Simple skin care may be effective alone:

® Ayoid hot baths and avoid using soap

® Add oilatum to the bath water and use aqueous cream
as a soap substitute

® Massage skin gently using aqueous cream, palm or
olive oil

® Avoid overheating and sweating

Cool cotton clothing and bedding

® [Keep nails short to discourage scratching

If itching is persistent, review medication. If itching is
opioid related and the opioid cannot be changed, the addi-
tion of a systemic antihistamine such as chlopheniramine
may be beneficial.

Pruritus associated with obstructive jaundice will
require good skin care plus systemic medication such as
stanozolol or ondansetron or levomepromazine,
if available.

Respiratory depression

Respiratory depression is uncommon in the conscious
patient with severe pain. If it does occur, management will
be dictated by the child’s overall condition.

Nightmares and hallucinations

Nightmares can occur. If they are distressing and
not resolved by reassurance or resolution of other anxi-
eties, try haloperidol at night (50-100 micrograms/kg).
Hallucinations are rare and again haloperidol at night may
be useful.
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Urine retention

Urine retention may be a problem particularly after rapid
dose escalation. Most children respond to simple mea-
sures such as a warm bath, warm packs or relief of con-
stipation. Catheterisation may be required but is usually
only needed as a temporary measure.

Morphine toxicity

Can occur with:

® Too high dose

Too rapid dose escalation

Pain that is not morphine responsive

Renal impairment

Following therapeutic intervention to relieve pain, for
example radiotherapy or nerve block

Warning signs include:

Drowsiness

Confusion

Pin-point pupils

Myoclonic jerks

Hallucinations (auditory and visual)
Vomiting

Nightmares

If toxicity occurs, consider reducing morphine dose
(several doses may need to be missed) then restart at a
lower dose or stop morphine. However, WATCH CARE-
FULLY FOR BREAKTHROUGH PAIN. Address side effects
as discussed above. Escalating doses of opioids and
metabolic disorders can exacerbate myoclonic jerks. Oral
diazepam can be useful. If a child is unable to swallow,
rectal diazepam or subcutaneous midazolam are effective.

Consider an alternative strong opioid if avail-
able, for example hydromorphone or transder-
mal fentanyl . Consultation with personnel experienced
in palliative care is recommended.

Addiction and tolerance

Addiction and tolerance are common unfounded fears.
Psychological addiction and tolerance are not a problem
when opioids are used correctly in palliative care.

Prescribing opioids in renal

impairment

The active morphine metabolites are renally excreted and
accumulate in renal impairment causing toxicity. When
prescribing any opioid analgesics in children with renal
failure, care must be taken, as they are extremely sensitive
to opioids.

Alternatives to oral morphine for
severe pain

¢/ ® Few children are truly morphine intolerant,

and if the pain is not responding to morphine
always consider the aetiology of the pain and
consider the use of adjuvant therapy.

® Opioid rotation should be considered if the
side effects of morphine are intolerable at a
dose required for adequate analgesia.
® QOpioid rotation will depend on the availability
and cost of alternative strong opioids and
should be undertaken in consultation with
personnel experienced in palliative care.
® Alternative drugs include:
e Transdermal fentanyl
e Hydromorphone
e Methadone
e Oxycodone
Transdermal fentanyl will be the only drug
discussed in depth here.

Transdermal fentanyl (Durogesic)

Can be considered in situations of stable opioid
requirements but unacceptable:

® constipation

nausea and vomiting

mood disturbance

unable to swallow

poor oral compliance

drowsiness

Fentanyl is unsuitable in children with:

® Rapidly changing opioid requirements

® Chronic skin disorders

® Renal or hepatic impairment

® |ntolerance to removal of adhesive dressings

Four patch strengths are available, each deliv-
ering the patch strength in micrograms/hour:

® Durogesic 25

® Durogesic 50

® Durogesic 75

® Durogesic 100

The appropriate dose of fentanyl is determined
from the child’s total daily dose of morphine.

The first fentanyl patch needs to be applied at
the same time as the last dose of MST. Each
patch will last 72 hours. When converting from
four-hourly oral morphine, children will usually
need 3-4 four-hourly doses of morphine after
the patch has been applied.

Parents should be informed that break-
through doses of oral morphine may be
required during the first 24-48 hours of patch
application (to allow the subcutaneous depot of
fentanyl to build up). Breakthrough dose of
immediate release morphine must be pre-
scribed with fentanyl, at the breakthrough dose
that would be needed if the patient were taking
the equivalent dose of morphine.

Children should have their dose titrated
according to breakthrough pain, normally in
dose increments of 25 micrograms/hour.

If the patches are discontinued it is important
to remember that a subcutaneous depot of fen-
tanyl persists for up to 24 hours after patch
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removal, when prescribing a replacement
analgesic.

Table 1.28.1 Conversion chart for oral
morphine and fentanyl patches

24-hourly dose of oral Equivalent fentanyl dose
morphine (mg) (micrograms/hour)
30-134 25
135-224 50
225-314 75
315-404 100
405-494 125
495-584 150
585-674 175
675-764 200
765-854 225
855-944 250
945-1034 275
1035-1124 300
Hydromorphone

Hydromorphone is similar to morphine in its
pharmokinetics, efficacy and toxicity, but it is
about six times more potent on parenteral
administration and eight times more potent when
given orally. It is available (in some countries) for
oral, rectal and parenteral administration and its
oral: parenteral ratio is 5:1.

Methadone

Methadone is a synthetic, long-acting analgesic,
which is recommended for children unable to
tolerate morphine and hydromorphone because
of side effects. The oral route is preferred. The
prolonged half-life of methadone necessitates
extremely careful titration to achieve pain control.
A starting oral dose of 200 micrograms/ kg (WHO)
is recommended, but effective dosing schedules
may range from 4-12 hourly. Accumulation can
occur over a few days and cause marked
drowsiness and respiratory depression. The
methadone should be withheld until the child is
easily rousable and the dose recommenced at
50% or at longer dosing intervals.

Methadone should initially be given as required
until a child’s requirement is established and
regular dosing can be established, during this
period (24-48 hours) a child requires careful
monitoring for side effects.

Methadone is not an appropriate drug to use
for a child with a rapidly changing clinical con-
dition and analgesic requirements.

Oxycodone

Oxycodone is a strong, oral, opioid indicated for
use in moderate to severe pain. This means that
it can be started at level two of the analgesic
ladder and titrated upwards with no “ceiling”
dose and no need to change to morphine. There
is little experience of its use with children.

Adjuvant therapy

Types of pain

Neuropathic pain

Co-analgesics such as an anticonvulsant or tricyclic anti-
depressant are essential, because this pain is only semi-
responsive to opioids. It should be considered if the pain
has a burning or stabbing/shooting component.

Nerve compression pain

May arise from compression of a nerve root and morphine
plus a trial of oral steroids should be tried. The steroid
should relieve pain within 48 hours, probably through
reduction of oedema around the tumour. If no improve-
ment occurs, steroids should be discontinued.

Nerve injury pain
May arise from tumour invasion of a netrve or as a side
effect, for example radiotherapy.

Bone pain

Non-steroidal anti-inflammatory drugs (NSAIDs) have

analgesic, antipyretic and anti-inflammatory properties.

They are often effective in musculoskeletal pain that is

associated with bone metastases or soft tissue inflammation.

® Regular dosing is required for their full effect, but the
maximum is usually seen within two weeks.

® |t is worth trying another NSAID if there is no
response to one type.

® Damage to the gastrointestinal mucosa is the most fre-
quent side effect.

® NSAIDs are not usually appropriate for children with
thrombocytopaenia.

For common dosages see Chapter 1.27.

Difficult cases

Consider referral to a pain specialist, for con-
sideration of, for example, spinal analgesia or
regional nerve blocks.

Anticonvulsants

Useful for pain that is shooting or stabbing.
Carbamazepine and sodium valproate are commonly
used, with clonazepam and gabapentin more
recent additions. Start at a low dose and gradually
increase to avoid sedation and toxicity.
® (Carbamazepine
Starting dose: 2.5 mg/kg twice daily increasing by
2.5-5mg/kg/day at weekly intervals.
Maintenance dose: 10-20mg/kg/day in 2-3
divided doses, increasing gradually as above.
® Sodium valproate
Starting dose: 20mg/day in two divided doses,
increasing if required by increments of 5mg/kg at
weekly intervals.
Maintenance dose: 20-30mg/kg/day in two
divided doses.
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Tricyclic antidepressants

® {seful for pain that is burning in nature.

® Give at night to avoid excessive sedation during the
day. Can cause constipation.

® Analgesic effect begins after about 57 days of treat-
ment but may take longer.

® Starting dose: Amitriptyline 0.5 mg/kg at night
increasing if needed to 1mg/kg/day. Increase carefully
to avoid excessive drowsiness.

Steroids

Steroids have specific benefits for palliative care because of
their ability to produce euphoria, improve appetite and
weight gain. They also have an anti-inflammatory effect,
which may help with nerve compression and raised
intracranial pressure. However, they should be used with
caution in children as the side effects of steroids can far
outweigh the benefits, for example rapid weight gain,
change in appearance, mood swings and behaviour
changes and insomnia, which can be distressing for both
the child and parents. If there is no improvement in symp-
toms within a short period of time (for example 5-7 days),
steroids should be discontinued. If initial symptom relief is
not maintained, long-term use should be avoided.
® Dosage: dexamethasone should be taken before 6 pm

to minimise insomnia.
® High dose: normally used to relieve raised intracranial

pressure or nerve compression pain.

e 2-5 years: 2mg twice daily

e 6-12 years: 3mg twice daily

e over 12 years: 4-8 mg twice daily
® [ ow dose: normally used to improve appetite and well

being,

e 2-5years: 0.5mg-1mg daily

e 6-12 years: 1-2 mg daily

e over 12 years: 2-4mg daily

Radiotherapy

Radiotherapy, if available can be particularly
useful in treating isolated sites of a radiosensi-
tive tumour. This may include bony metastases,
spinal cord compression, and relief of nerve
compression from a solid tumour and isolated
cerebral metastases. Radiotherapy can also be
used in the management of fungating tumours.
Single treatments or short courses are often
appropriate and effective in palliative care.

Non-pharmacological approaches

Non-drug therapies must be an integral part of the man-
agement of children’s pain, complementing, but not
replacing appropriate drug therapy.

A combination of non-pharmacological approaches,
used in conjunction with analgesics, may be extremely
effective. These approaches include:
® Progressive relaxation
® Hypnosis and guided imagery
® Massage and reflexology

® Play and distraction therapy

® Heat or cold pads

® Transcutaneous electrical nerve stimulation
(TENS)

Other symptom management

Nausea and vomiting

These are common symptoms in palliative care. The
causes may be multifactorial and it is important to try to
determine the cause in order to implement an effective
treatment plan.
® (Cancer related
e Raised intracranial pressure
Abdominal mass
[rritation of upper gastrointestinal tract
Gastric outflow obstruction
Anxiety
Uraemia
Pain
Blood in stomach
® Treatment related
Opioids (side effect and as a result of constipation)
Chemotherapy
NSAIDs
Corticosteroids (IV)
Carbamazepine
Antibiotics

Management
® [dentify cause(s) as above and implement appropriate
management, for example for constipation, raised
intracranial pressure.
® (Consider stopping gastric irritants if possible, for exam-
ple antibiotics, NSAIDs, steroids. Prescribe H,-receptor
antagonist (ranitidine 2-4 mg/kg 12 hourly.
® Prescribe an appropriate antiemetic according to cause
Review therapy regularly and adjust as required
® [f treatment is unsuccessful, consider:
e Was the cause of the vomiting correctly identified
and the appropriate antiemetic prescribed?
e Has the antiemetic had time to work at maximum
dose?
e [s the route of administration appropriate for the
child?

Antiemetic therapy

® Antiemetic choice depends on the cause of vomiting
and the site of the antiemetic action.

® Combinations of drugs with different sites of action are
sometimes required.

® To avoid side effects, avoid combining drugs of the
same class.

® Severe nausea and vomiting may require initial man-
agement by SC or IV infusion and then switching to
oral medication when control is gained.

1 For Drug induced and metabolic causes of
vomiting
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Dopamine antagonists
Avoid combining two of these drugs, which may increase
risk of extrapyramidal side effects.

Haloperidol
Antiemetic of choice for opioid-induced vomiting. It acts
on the chemoreceptor trigger zone.

Dosage: 12.5-25 micrograms/kg/twice a day, oral, SC
or IV.

Methotrimeprazine (levomeprazine)
Powerful broad-spectrum antiemetic, acting at sev-
eral sites. Highly sedative at high doses, increasing
evidence that it is an effective antiemetic at low
doses without sedation. It is often effective as a sin-
gle night-time dose.

Oral dosage: 75-250 micrograms/kg 6 hourly or
500 micrograms/kg as a single night-time dose

1V or SC dosage: 50-125 micrograms/kg 6 hourly
or 250 micrograms/kg as a single night-time dose

2 For vomiting due to raised intracranial
pressure/intestinal obstruction

Cyclizine

Antihistamine, acts on the vomiting centre.

Oral dosage:
All ages 1mg/kg three times daily to a maximum
50 mg per dose

IV or SC dosage:
All ages 1 mg/kg/8 hourly

Dexamethasone
Dosage: use moderate doses, i.e. 100 micrograms/kg/12
hourly.

3 For vomiting due to gastrointestinal problems

Metoclopramide

Acts both on the upper gastrointestinal tract and the

chemoreceptor trigger zone. Speeds up gastric emptying.

Extrapyramidal side effects more common in children.
Useful for: oesophageal reflux, gastric stasis, gastric irri-

tation and squashed stomach; avoid in complete bowel

obstruction.

Oral dosage:

1-12 years: 100 micrograms/kg 2-3 times a day
Over 12 years: 5-10mg 2-3 times a day
SC/1IV dosage:

Maximum of 500 micrograms/kg  over 24 hours

Domperidone
Acts both on the upper gastrointestinal tract and the
chemoreceptor trigger zone, speeds up gastric emptying.
Oral dosage:

1-12years: 200-400
micrograms/kg

Over 12 years 10-20mg
Rectal dosage:

1-12 years 15-30mg

Over 12 years 30-60mg

3-4 times a day
3—4 times a day

3—4 times a day
3—4 times a day

Constipation

Constipation is common in paediatric palliative care and
the causes may be multifactorial. The prevention and

relief of constipation for the terminally ill child is very
important, as unresolved it can cause abdominal pain and
discomfort and nausea and vomiting.

Consider the following causes:
® Drug induced, i.e. opioids, anticholinergics and
antidepressants
Reduced activity
Poor oral intake of fluids and food and general debility
Dehydration
Bowel obstruction
Spinal cord compression

Management

® Treat underlying cause where appropriate and
possible.

® (Constipation should be anticipated when opioids,
anticholinergic or antidepressant drugs are being used
and laxatives prescribed prophylactically.

® [se laxatives appropriately and at the right doses and
avoid mixing two drugs of the same group, for exam-
ple two stimulants.

® A good first choice is the combination of stimulant
laxative with a softening agent, for example senna plus
lactulose or docusate, or co-danthramer or
co-danthrusate .

® Titrate doses up as required, rather than adding a new
laxative.

® [f oral therapy fails, consider rectal measures such as
suppositories/enemas.

Bowel obstruction

Bowel obstruction may be mechanical or functional or
both. In children with advanced disease, surgical manage-
ment is not usually indicated. The aim of treatment is the
palliation of symptoms. Nasogastric tubes and IV
fluids are rarely indicated.

Management

Eliminate pain and colic

® For constant background pain, administer diamor-
phine/morphine by continuous IV or SC infusion,
using a portable syringe driver. If this is not available,
parents can be trained to give frequent (hourly or even
%2 hourly boluses).

® [f colic is present, avoid prokinetic antiemetics (for
example metoclopramide, domperidone).

® Discontinue bulk-forming, osmotic and stimulant
laxatives.

® Relieve associated constipation, continue softening
agents if possible and use rectal measures to relieve
faecal impaction.

® [f colic persists add hyoscine butylbromide (Buscopan)
10-20mg orally 8 hourly or 5-20mg IV as a single
dose over at least 1 minute (5mg 2-5 years, 10mg
6-10 years, 15mg 11-14 years, 20mg 15-18 years).
Repeat 8 hourly as required.

Eliminate nausea and reduce vomiting to once or

twice a day

® The choice antiemetic depends on whether colic is
present.
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® [f colic is present, cyclizine is the first-line drug. Add
haloperidol if nausea persists. If this is ineffective sub-
stitute for both with methotrimeprazime if
available .

® [f colic is absent and flatus is present a trial of SC or IV
metoclopramide is indicated. If ineffective instigate
management as above.

® Dexamethasone may be of benefit in second-line man-
agement.

Dyspnoea

Shortness of breath associated with pulmonary complica-
tions in advanced paediatric cancer can be very distressing
for both child and parents and requires effective manage-
ment. The underlying pathophysiology needs to be con-
sidered when deciding the management.

Common causes of dyspnoea are:
Metastases

Effusions

Pulmonary fibrosis

Anaemia

Infection

Superior vena cava obstruction
Anxiety/fear

Increased secretions

Cardiac failure

Chest wall pain/constriction
Pulmonary embolus

anagement
Identify cause
Give explanation to parents and child
Treat specific cause(s) or modify pathological process,
for example high-dose steroids and radiotherapy for
superior vena cava obstruction
® Non-drug measures
e A calm approach
Breathing exercises
Position
Calm environment
Cool draught of air for example by fanning
Play therapy
® Drug measures: these are outlined below:

000 000006 O0COCOGOOES

Opioids

Have a complex action on respiration, which are not fully
understood. They often reduce respiratory rate to a more
comfortable level. Opioids should be prescribed regularly in
children with continuous breathlessness at standard starting
doses. If already on opioids increase dose by 30-50%.

Benzodiazepines
Anxiolytic and sedative effects also cause relaxation of the
smooth respiratory muscles.

May be helpful if the child or teenager is very anxious,
as a single dose and then at night or twice daily.

Diazepam (oral)
Dosage:
4 weeks to 1 year:

200 micrograms/kg 2-3 times daily

1-12 years:

2mg 2-3 times daily
>12 years:

5mg 2-3 times daily

Lorazepam: well absorbed sublingually (good
for panic attacks), short acting and rapid onset
of relief.

Dosage:
1-12 years 50 micrograms/kg per dose
>12 years 1-2mg per dose

May be repeated after 12 hours

Corticosteroids:

® May be useful particularly in superior vena cava
obstruction and multiple lung secondaries.

® [se moderate doses of dexamethasone.

® RBenefit should be apparent in 5 days.

® Reduce to lowest effective dose.

Oxygen

® May be helpful for patients with hypoxeamia.

® May be helpful if a child is very anxious.

® Nebulised saline or salbutamol may provide subjective
relief.

Cough

Consider the following causes:

® Respiratory infection

Airways disease

Obstruction of the airway by tumour
Drug induced

Oesophageal reflux

Aspiration of saliva

Treatment related

Wherever possible the cause of the cough should be treated.
Symptomatic management should follow the guidelines

for the management of dyspnoea.

Drug management may include:

Simple linctus

Codeine linctus

Opioids

Nebulised saline

Oral antibiotics: indicated if symptomatic chest infec-

tion with productive cough affecting quality of life

Anxiety

This is common in palliative care.

® Try and identify the cause of a child’s anxiety; for
example is it related to symptoms or fears about what
is happening

® Simple explanations, reassurance and a calm environ-
ment are important

® Relaxation and massage may help

® Diazepam, lorazepam , or midazolam, as required or
regularly, may help if other measures fail

® Anxiety and discomfort go together so reassess pain
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Management of bleeding

Massive external bleeding

Death from massive external bleeding is uncommon in
children, but the risk of this is frightening and distressing
for both parents and the child and prevention of this
should be the aim of management, though this may not
always be possible.

Causes of external bleeding include:

Low platelets

Clotting deficiencies

Primary or secondary liver disease

Disease progression

Previous treatment, for example radiotherapy/
chemotherapy

Management

If there is a risk of massive haemorrhage, it is extremely
valuable to have diamorphine and an appropriate sedative
readily available at home, for example IV/SC or rectal
diazepam or midazolam.

Persistent surface bleeding

This is common in the child with leukaemia and can be
alarming to both child and family. It can be managed in
the home environment.

Management

® Epinephrine 1 in 1000 solution can be used topically
soaked in gauze and applied directly to the bleeding
point.

® (Other haemostatic dressings can be used for persistent
surface bleeding, for example in fungating tumours,
these include Kaltostat, Sorbsan, Oxycell

® Tranexamic acid can be useful and can be
used topically undiluted, direct to bleeding
gums or nostrils, or as a mouthwash. It can
also be given systemically as prophylaxis.

® Platelet transfusions during palliative care are
not routine practice, but should be considered
to maintain quality of life and prevent dis-
tressing haemorrhage, where appropriate and
available. Home platelet transfusion may be
possible with appropriately trained personnel.

Spinal cord compression

Consider with the following signs and symptoms:

® [ ocalised pain in spine, radiating around chest
® Sudden onset of weakness, for example of legs
® Sensory disturbance

® Sphincter dysfunction

Investigations
® History and clinical findings
® Urgent MRI scan of spine or CT myelogram

Management

® DPatients with paraparesis do better than those who are
totally paraplegic.

® [ oss of sphincter function is a poor prognostic sign.

® Rapid onset of complete paraplegia has a poor prognosis.

® Main therapeutic options are:
e (Corticosteroids
e Radiotherapy

® Steroids should be given in high doses initially and
then reduced according to response. The steroids often
bring about an early improvement and relief of pain by
reducing the peritumour inflammation.

® Referral for concurrent radiotherapy should
be considered if prognosis is not very poor.

® Surgery, such as laminectomy is only occa-
sionally indicated.

® (Consider:
e Pressure-relieving mattress

Pressure area care

Bowel function

Physiotherapy to prevent contractures

Urinary catheterisation

Avoid danthron-containing aperients if the child is

catheterised or incontinent, because of the risk of

danthron burns

Fitting

Fitting may be a potential or existing problem for children
with brain tumours or other neurological and metabolic
disorders. For emergency management of seizures in pal-
liative and terminal care diazepam given rectally is the
drug of choice.

Diazepam dosage: rectally

<1 year: 2.5mg (half 5 mg rectal tube)
1-4 years: one 5mg rectal tube

5-12 years: 5-10mg rectal tubes

12 years 10 mg rectal tube

For continuing severe seizures, consider midazolam by
SC or IV infusion (see Chapters 3.37 and 3.38).

Muscle spasm

Muscle spasm can be severe in children with neurological
and neurodegenerative disorders. Muscle spasm can occur
alone or can also be triggered by pain elsewhere, for exam-
ple constipation.

Useful drugs for muscle spasm include: diazepam and
baclofen.

Incontinence

Incontinence can be the source of much discomfort and
anxiety for both children and their families, as well as
presenting difficulties in keeping the child clean and
protecting the skin. Children with some degenerative
conditions may have had faecal or urinary incontinence
for a long time, whereas for others it may become a fea-
ture towards the end stage of their disease (for example
due to local tumour, neurological/spinal cord damage to
bladder control, laxative imbalance).

For children with long-standing difficulties, intermittent
catheterisation or the use of an indwelling catheter may
be a well established, successful and accepted method;
however, where the problem occurs at end-stage disease
this can sometimes be an unwelcome and inappropriate
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intervention. It may also be that sufficient supplies are not

available for the choice to arise.
Some suggestions that might be useful:

® Review of laxatives where appropriate

® (Consider intranasal desmopressin dose 20-40
micrograms at bedtime if nights are disturbed by
urinary incontinence.

® Keep urinal or bedpan close to bedside.

® Use pads or towels (with plastic underneath) on top of
bed sheets to lay child on. This will avoid the need to
change all the sheets and therefore minimise distur-
bance to the child.

® Keep area well ventilated (or window open if
appropriate).

® Try to ensure the skin is kept clean and use dime-
thicone based barrier creams where available.

® Help the child to wash regularly.

® Try to preserve and maintain the child’s dignity at all
times. Give reassurance and support to both child and
parents.

Fungating wounds

Fungating wounds are extremely rare in paediatric pallia-
tive care. They may occur with soft tissue sarcomas, often
of the head and neck, which can be very distressing for
the child and family.

Useful tips for management (where available) include:
® Soak any dressings with saline to ease removal, as

these tumours may be friable and prone to bleeding.
® Have available if possible topical epinephrine 1 in 1000,

or an alginate dressing, for example Kaltostat,

or tranexamic acid, to apply topically to the

tumour if it bleeds profusely, for example dur-

ing a dressing change.

These tumours can cause offensive smells due to anaer-
obic organisms, which can be distressing to the child and
family. Topical preparations of metronidazole,
such as Anabact or Metrotop, may be useful.
Oral metronidazole may be used. Charcoal dressings,
if available may be helpful to absorb the smell.
Simple measures such as using aromatherapy oils around
the home may be helpful.

Final days/ hours of life

Terminal restlessness and agitation

These symptoms are not uncommon in the final stages of
life; useful drugs include midazolam, methotrimeprazine
and rectal diazepam.

Midazolam

® Sedative of choice.

® Mixes with other commonly used drugs in syringe
drivers or syringes used manually by parents.

® (Can be used with methotrimeprazine.

Dosage:
Initial single 100 micrograms/kg by SC
loading dose: or [V injection

[nitial regime: 30100 micrograms/kg/hour by SC or
[V infusion, titrate upwards as required,

(upper dose may be limited by volume).

Methotrimeprazine (levomepromazine)

A phenothiazine — antipsychotic

Very sedating at higher doses

Drug of choice if antiemetic effect also required
Can be combined with midazolam

Available orally

Use with caution in children with cerebral
metastases or epilepsy

Dosage:
All ages: 15-100 micrograms/kg/hour
by SC or IV infusion
If oral is 250-1000 micrograms/kg/
possible: 24 hours.

Rectal Diazepam
May be useful if [V or SC infusions are not possible or the
drugs not available.

Dose range: Doses: see for “fitting” above. Dose may
be repeated if child remains very agitated and restless.

Increased secretions

® (Can be very distressing for parents and carers (“death
rattle”).

® (Good mouth care is essential.

® Antisecretory agents are useful but can cause drowsi-
ness and anticholinergic side effects.

® Start drug treatment early to avoid build up of exces-
sive secretions.

Hyoscine hydrobromide (scopolamine)

® An anticholinergic

Reduces pharyngeal secretions

Use prophylactically at first signs of excess secretions

Mixes with other commonly used drugs

Potential routes for administration: oral, transder-

mal, SC or IV

® Hyoscine hydrobromide may be available as
a transdermal patch releasing 1000 micro-
grams/72 hours (Scopoderm TTS) or as a
sublingual tablet (Kwells) 300 micrograms.

Dosage:
Oral/sub-lingual:
1-12 years: 10 micrograms/kg/dose
> 12 years: 400 micrograms/dose
Patch/72 hours:
1-4 years: quarter of 1000 micrograms
patch
>4 years: half patch/72 hours
Infusion (SC, IV):
All ages: 10-50 micrograms/kg/24 hours

Loss of the oral route (use of SC (or) IV
medication)

As a child’s condition deteriorates the oral route for med-
ication may become difficult. As discussed earlier, other
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routes that can be used at this point are rectal, SC and
where already established, the IV route. Children who
have been treated for cancer may have central IV access,
which can be used effectively in palliative care.

Drugs, which can be given SC or [V, include analgesics,
antiemetics, sedation, anxiolytics and anticholinergics;
these can be combined together in an infusion, as long as
they are compatible with each other.

Where available, it is possible to use small,
portable infusion pumps at home, to deliver
combinations of medication over 24 hours, (for
example the Graesby MS 26 or the Walkmed).
If they are not available, parents can give frequent SC or
IV boluses using standard syringes and indwelling
catheters.

Additional points

® Ayoid high concentrations of drug combinations, espe-
cially when using cyclizine.

® Ayoid mixing dexamethasone with other drugs if pos-
sible.

® Never use chlorpromazine, prochlorperazine and
diazepam subcutaneously.

® More than two drugs can be combined in portable
syringe drivers or manual syringes, although there is lit-
tle supporting clinical data. Consult your local pharma-
cist before using any unusual combinations.

Psychological support for the
child, parents and siblings

Care that is child and family centred is an essential princi-
ple of palliative care. The availability of an experienced
key worker to coordinate a child’s care with community
healthcare professionals and parents is essential. Good
communication between professionals and between pro-
fessionals and the family is paramount.

Initially parents may need a lot of support around mak-
ing the decision to withdraw curative treatment and where
to care for their child. Whether in hospital or at home, par-
ents will have many questions, fears and anxieties during
this time and the opportunity to discuss their worries,
changes in the child’s condition and symptom manage-
ment, should be available if possible 24 hours a day.
Commonly asked questions include. “How long will it be?”
and “How will my child die?” These are not easy questions
to answer and will also depend on the nature of the child’s
illness. For example, children with leukaemia may have a
very short period of palliative care, whilst a child with a
brain tumour or neurodegenerative disease may live for
several months. It is probably best to give an indication of
time span, but highlighting that every child is different and
guiding parents as the disease progresses. “Days or weeks”,
“weeks or months” or even “hours rather than days” give
adequate warning without being too precise.

Parents may also worry about their child being in pain,
but also have anxieties about using strong medication like
morphine; a clear explanation of the use of analgesics is
essential in this situation.

Talking to the dying child and siblings is a subject that
many parents may want advice about. Preparing brothers
and sisters will depend very much on their age, under-
standing and parental beliefs. For older children and
teenagers it is probably best to be honest with them,
preparing them gradually for what is happening and allow-
ing them to ask questions and participate in their sibling’s
care if appropriate. With younger children, the language
used must be very simple and clear, for example avoid
using “going to sleep” as the euphemism for death, and it
is probably more appropriate to prepare them for a sib-
ling’s death when the end is obviously very close.

Talking to the child that is dying is very personal for par-
ents and will also be influenced by the child’s age and
understanding of their illness. Examples of this include a
teenager with cystic fibrosis who may have always known
that they may anticipate death in adolescence or young
adulthood, or the teenager who has had multiple relapses
of cancer since they were three years old and realises that
curative treatment is no longer working. Where possible
and appropriate, it is important that children and teenagers
are given the opportunity to express their wishes and anx-
ieties. When children are not enabled to express them-
selves they can become very anxious and agitated or even
withdrawn. Professionals can only try and encourage par-
ents to have an open and honest approach to their child’s
questions and wishes during this time.

Preparation for death

Parents commonly have many questions about the time
and nature of death and what happens afterwards. It can
be very helpful to try and prepare parents for what may
happen at the time of death if they wish to have this infor-
mation. Changes in breathing are commonly distressing.
Simple explanations of, for example, Cheyne-Stokes respi-
ration or the ‘death rattle’ can avoid unnecessary distress.
A sighing respiration after death if the child is moved is
not uncommon and it should be explained to the parents
that their child is not still alive. Explanations of the
changes in colour and the very cold feel of the skin are
important for parents and siblings. Parents have been dis-
tressed that their child was incontinent at the time of
death. For some diseases, for example leukaemia, parents
will need warning that their child may bleed from the
nose or mouth at the time of or after death, and given sim-
ple practical measures to manage this situation.

Some families will require professional support around
the time of death and it is essential that this provision is
available.

After their child has died, parents need to know that
they need not rush to do anything, but spend time with
their child. However, it is important that any specific
cultural or religious requirements are acknowledged and
undertaken. Parents should be encouraged, if they wish,
to hold their child and to wash and dress their child in
their favourite clothes. Some may want to take pho-
tographs, or locks of hair or hand- and footprints and
organise favourite toys, photographs and letters, etc. for
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the child “to take with them”. The participation of siblings
in these activities can be very helpful.

In most countries, it is usually required for a child’s
death to be confirmed by a medical practitioner. In this sit-
uation it is very rare for a postmortem to be required. The
death certificate then gives the authority for the death to
be registered (according to the country’s prevailing law)
and the funeral arrangements to be made.

The various cultural and religious beliefs of different races
and countries will play an important role in a child’s funeral.
However, parents may need advice about the choices of
burial or cremation or about the funeral service itself.

Support after death

Support for parents, siblings and extended family around
death and in the weeks and months afterwards, will be
very much influenced by the family’s culture and family
network as well as the support provided during the child’s
terminal care. Bereavement contact from the professionals
involved with the family should be offered where possible.

On-going bereavement support should be based on the
family’s particular needs and requests and the availability
of appropriate bereavement support for both parents and
siblings. Bereavement literature and parent support groups
may be helpful where available.

Recognition of the child’s birthday and anniversary are
often important times for professionals and friends to
remembper.
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In 1974, WHO initiated the Expanded Programme on
Immunisation (EPI). This aims to develop widespread
national commitment to achieve high vaccination cover-
age. Choice of the original six EPI vaccines was based on
importance of the disease and availability of safe, effica-
cious and low-cost vaccines.

Table 1.29.1 Expanded programme
on immunisation schedule

Age Vaccines Hepatitis B vaccine**
Scheme A Scheme B

Birth BCG,OPVO HB1 -

6 weeks DPT1, OPV1 HB2 HB 1

10 weeks DPT2, OPV2 - HB 2

14 weeks DPT3, OPV3 HB 3 HB 3

9 months Measles, - -

Yellow fever*

* In countries where yellow fever poses a risk.

** Scheme A: where perinatal transmission frequent.
Scheme B: where perinatal transmission less
frequent.

Polio

Oral live poliovirus vaccines (OPV) and inactivated

injectable polio virus (IPV) are effective but have impor-

tant differences.

® [PV produces neutralising antibodies to all three polio
serotypes after two injections and can be included in
the same vial as DPT.

® OPV requires at least a fourdose schedule which
immunises most of the population, but additional
doses are required to ensure immunity to all serotypes.

® The WHO target to eradicate poliomyelitis within the
next ten years is dependent on high infant immunisa-
tion coverage and National Immunisation Days (NIDs)
which aim to eradicate the circulation of wild virus.
NIDs are designed to complement routine immunisa-
tion by targeting the most vulnerable in as short a
period as possible. OPV is given over a two-day period,

Immunisation

one month apart and the NIDs are repeated annually
for at least three years.

Pertussis

Fever and mild local reactions are common. Consider two-
dose schedule for those areas where services can be pro-
vided only twice a year.

Measles

Accelerated implementation of strategies to reduce the
burden of measles are required including national immu-
nisation days. Targeting children <5 years in major cities
is a priority. Strategies to reduce impact of infant measles
include:

® Increasing coverage to 9-23 months age group.

® Two dose schedule at 6 months and at an older age.

Tetanus

All health workers at antenatal clinics should guar- ¢/

antee that no women attending will have a child
dying of neonatal tetanus by giving immunisation
and advice about umbilical cord care. Vaccination of
young adolescent girls is recommended in areas with poor
antenatal coverage. Vaccinate mothers not seen antena-
tally when they bring their infants to clinic.

BCG

Offers good protection against disseminated tuberculosis
and also affords some protection from leprosy.

New vaccines and EPI

Hepatitis B and yellow fever vaccines have been recom-
mended since 1992. Addition of Hib vaccine is also a
priority and Hepatitis B and Hib should be given when-
ever possible alongside the DPT1-3 doses. Hepatitis B is
especially important in endemic areas.
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HIV infection and vaccination

Conditions which are not contraindications to

immunisation. Individuals with known or suspected asymptomatic HIV

« Minor illnesses such as upper respiratory infection should receive all EPI vaccines according to
infections or diarrhoea, with fever <38.5°C nationally recommended schedules. Because of the risk of

» Allergy, asthma, or other atopic manifestations, early and severe measles, infants should receive a standard
hayfever or “snuffles” dose at 6 months with a second dose as soon after age

« Prematurity, small-for-date infants 9 months as possible.

* Malnutrition Individuals with symptomatic HIV infection may

¢ Child being breastfed

¢ Family history of convulsions

« Treatment with antibiotics, low-dose corticosteroids
or locally acting (for example topical or inhaled)

receive all EPI vaccines except BCG and yellow fever.
BCG should not be given to children with symptomatic

HIV infection (i.e. AIDS). In asymptomatic children, the

decision to give BCG should be based on local risk of

steroids

« Dermatoses, eczema or localised skin infection tuberculosis.

 Chronic diseases of the heart, lung, kidney and ® Where risk of tuberculosis is high, BCG is recom-
liver mended at birth or as soon as possible thereafter.

» Stable neurological conditions, such as cerebral ® [n areas where risk of tuberculosis is low but BCG is
palsy and Down’s syndrome recommended as a routine immunisation, BCG should

* History of jaundice after birth be withheld from individuals known or suspected to

be HIV infected.

Table 1.29.2 WHO/UNICEF recommendations for the immunisation of HIV-infected
children and women of childbearing age

Vaccine Asymptomatic HIV infection Symptomatic HIV infection Optimal timing
of immunisation
BCG Yes No Birth
DPT Yes Yes 6, 10, 14 weeks
OPV* Yes Yes 0, 6, 10, 14 weeks
Measles Yes Yes 6 and 9 months
Hepatitis B Yes Yes As for uninfected children
Yellow fever Yes No** -
Tetanus toxoid Yes Yes Five doses***

*IPV can be used as an alternative for children with symptomatic HIV infection.
**Pending further studies.
***Doses of tetanus toxoid for women of childbearing age as for non-HIV infected persons.

Table 1.29.3 Recommended vaccine storage time and temperature

Vaccines Shelf life Transport State/district Transport PHC

state/district to PHC
DPT/TT 1-1%. years (4-8°C)  +4to +8°C 3 months (4-8°C) 4-8°C 1 month (4-8°C)
and typhoid
BCG 8 months (4-8°C) +4to +8°C 3 months (4-8°C) 4-8°C 1 month (4-8°C)
Measles 2 years at —20°C —20°Cto +8°C 3 months (—=20°C) —20°Cto +8°C 1 month (4-8°C)
and OPV

PHC = Primary Healthcare Facility

Immunisation instruments metal container until autoclaved. Handling precautions
: . include either autoclaving or pressure kettle for 20 min-
recommended by EPI include: utes, or boiling at 100 °C for 20 minutes. Disposable instru-

Sterilisable glass or plastic syringes and steel needles should ments are not currently recommended in disadvantaged
after use, be immediately cleaned by placing them in a pro- countries because the temptation for their re-use is too
prietary cleaning solution (for example Vizkon viricidal great. Used needles should be placed in a hard container
solution), rinsed with sterile water and stored in a sealed for disposal, sealed, autoclaved and ideally incinerated.
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Opened vials of OPV, DPT and hepatitis B vaccines
may be used in subsequent immunisation sessions
until a new shipment atrives (provided the expiry date
has not passed, vaccines are kept in the cold chain and
the vials have not been used outside the health centre).
Opened vials of measles, yellow fever and BCG vaccines
must be discarded at end of each immunisation session.
Vaccines vial monitors (VVMs) will enable field staff to
reject vials of vaccine which are heat damaged.
Screen and immunise at every contact. Non-
immunisation of eligible children at clinics may be as
high as 30%.

Reduce wastage by choosing correct vial size.

Ensure appropriate use of vaccine cold box. Cold
boxes only work if they are kept cold with the lids
tightly shut. Ice packs are placed in the bottom and
around the sides of the box and on the top of the vac-
cines. Newspaper should be placed between the
vaccines and the icepacks to protect DPT and tetanus
from the ice. A thermometer should be placed with the

vaccines to record vaccine temperature when they are

removed from the cold box. Diluent used to reconsti-

tute measles and BCG vaccine must also be kept cold.
® [Effective supervision requires focus on the essentials.
® Evaluate and monitor the programme.

Care of refrigerators

A constant supply of electricity, gas or kerosene is
required. The electric plug can be taped to its socket to
ensure it is not inadvertently removed. For gas and
kerosene fridges a reserve full bottle of gas or can of fuel
should always be present. A regulator valve should be
used with the gas bottle. Kerosene tanks should be filled
daily using a funnel and filter to remove dirt. The fridge
should be positioned in a completely upright position with
a draught blowing on the temperature exchanger to keep
it cool. A fan can be used to achieve this if there is no
wind and the ambient temperature is high.
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® The first General Declaration on the Rights of the Child
was in 1924. The United Nations Convention on the
Rights of the Child was passed in 1989. Article 19 of
the Convention states that legislative, administrative,
social and educational measures should be taken to
protect children from all forms of physical and mental
violence, injury and abuse (including sexual abuse) and
negligent treatment.

¢/ @ Child abuse is a worldwide problem and occurs

in every country.

® (Child protection should be within the legal framework
of the country; if not present, health professionals
caring for children should lobby their government to
pass and implement suitable laws.

Categories of child ill-treatment

Category 1:
® Jil-treatment from universal human weakness
e Ranges from smacks to derogatory remarks.
¢ Danger that introduction of child protective legis-
lation against minor degrees of ill-treatment uni-
versal in a population might undermine support for
strategies to develop effective frameworks which
address severe abuse (see Category 3).
e Best addressed through education, religious or
other community initiatives.

Category 2:
® Jil-treatment resulting from stress

e [nvolves excessive violence, physical or mental.

e Parent is unhappy, depressed, dependent on drugs
or alcohol, unsupported, may have been inade-
quately parented in their own childhood.

e Afterill-treatment parent is distressed; they do love
their child.

¢ Needs professional support not punitive legislation.

e Appropriately led by Local Social Services Staff.

Category 3:
® Abuse undertaken for gain
e Most serious involving great suffering.
e Perpetrator usually suffering psychopathic person-
ality disorder.
e Immune/insensitive to suffering of others.
¢ May enjoy inflicting emotional or physical pain.

Recognition of vulnerable children
and the management of child
ll-treatment and abuse

Neela Shabde and David Southall

e Mental illness is not responsible for the abuse.

e Aware that what they are doing is wrong.

e Aim to avoid detection by elaborate and plausible
lies.

e Characteristically weave objects of truth into a lat-
ticework of deceit.

e Perpetrators are dangerous and appropriately
frighten local social workers, health visitors, doc-
tors and teachers who need to be involved in a pro-
tected way.

Kinds of ill-treatment (Category 1)

e Scape-goating
® Neglect
e (Gender bias

Kinds of ill-treatment (Category 2)

e Bruises from single, violent lashing out (usually
one site)

e Neglect

e Some forms of child labour

Kinds of abuse (Category 3)

These include:

® Deliberate burns, for example cigarettes, scalding,
holding against hot objects

® Multiple fractures, often at different times

® Ritual punishments (for example regular and savage
beatings usually with implements)

® Deliberate starvation as distinct from neglect as in

Category 2

Fabrication/inducement of illness

Sexual abuse/exploitation

Female genital mutilation

Severe neglect or killing of female children

Use and indoctrination of children as soldiers

Deliberately induced deformity to use children for

begging

Most difficult issue is to separate this form of abuse from
the stress-related child ill-treatment (Category 2).

The possibility of child ill-treatment/abuse must be
considered in the differential diagnosis of all children who
have suffered an injury. All professionals working with
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children need to be aware of the manifestations of
child/ill-treatment abuse and do everything they can
to protect children from harm. Some cultural practices
are abusive. Child abuse/ill-treatment occurs across all
social classes.

The possible features of parenting known to be associated

with child ill-treatment/abuse include:

® [s the relationship between the parent(s) and the child
loving and caring?

® Has one or both parents been abused themselves as

children?

Are the parent(s) young and/or unsupported?

[s the parent single or substitutive?

Has the parent learning difficulties?

Do parents have a poor or unstable relationship?

[s there domestic violence, drug or alcohol dependence?

Is there mental illness, for example postnatal depression?

Possible factors in the child that make them vulnerable
to abuse and ill treatment:
® Prematurity
® Separation and impaired bonding in the neonatal
period
Physical or mental handicap
Behavioural problems
Difficult temperament/personality
Soiling and wetting past developmental age

® “Hyperactivity” and attention deficit
® Screamers (crying interminably and inconsolably)

Critical threshold for concern

Child abuse or ill-treatment can be defined as any act of
commission or omission by an adult or institution respon-
sible for the child which either directly or indirectly harms
the child or damages their prospects of a safe and healthy
development into adulthood.

Arriving at the critical threshold may be immediate and
straightforward, for example finding of bruising on a small
infant, or a direct disclosure of abuse from the child. In
some circumstances the situation is less clear, for example
if there are a number of non-specific signs or indicators or
in cases of neglect. At some point a balanced assessment
is required between the provision of family support for a
child judged to be “in need” as opposed to action taken to
directly protect the child.

The “critical threshold” is that point beyond which
behaviour(s) towards a child can be considered to be ill-
treatment or abuse and beyond which it becomes neces-
sary to take action. That is when to raise concerns with
the parents/carers and when to refer to the Statutory
Agencies (Social Services or Police depending on the local
legislative system).
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This chapter outlines the types of aids for disabled

children which should be available in all hospitals.

® The most valuable asset is staff who can spend
time with the children and their families (prefer-
ably also able to visit them at home).

® For children presenting at the hospital with established
disabilities, the challenge is to ensure they make
best use of their abilities and do not develop further
disabilities.

Assessment Kit:

For physical For skills assessment

examination

» Tape measure « 20 brightly coloured wooden
cubes (2.5cm)

e Threading beads of various
sizes

« 20 pictures (culturally
appropriate) of common
domestic objects (some of
which have similar sounding
names in the local language)

» Tendon hammer « Soft ball (approximately
128-Hz tuning fork 10-cm diameter)

» Simple audiometer < ‘Denver Developmental

Screening Test’

« Auriscope

» Ophthalmoscope

Aids for disabled children

There are many conditions which can cause disability and
the aim of the aids listed is to minimise disability
and maximise independent function. It should be
noted that some positions which may appear desirable, for
example the upright walking posture in a child with
excessive extensor tone, may adversely affect the child’s
ultimate mobility. The advice of a trained paediatric phys-
iotherapist is invaluable.

The book Disabled Village Children by David Werner
is an excellent source of ideas and advice.

General principles

® “Look first at my strengths and not at my weaknesses”:
the preservation of best function is primarily achieved

Facilities for children with special
needs and learning difficulties

David Cundall, Prudence Hamadé
and Mohammed Arzomand

by education of the child and his carers, but aids and
appliances can be very useful.

® Always consider the developmental stage of the child.

® An understanding of the home environment of the
child is essential — a donkey may be a more useful
mobility aid than a wheelchair once the child leaves
hospital

® The prevention of secondary disabilities, for example
contractures or pressure sores is a major priority in the
care of disabled children.

® Always consider the purpose of the aid you think will
help and ask yourself the following questions:

e How will this aid help this child to function in his
daily life?

e Will the use of this aid reduce this child’s abilities
to do other things?

e Will the use of this aid improve the way the child
feels about him- or herself?

e Who will review this aid to ensure that it is still
helping the child and is still the right size for the
growing child?

e Who will maintain this aid to ensure that it still
works?

Developmental aids

These are primarily used with children with delayed
development but may also be useful for children who have
suffered a neurological insult, whether or not they are
showing signs of recovery. Most children function better if
they can experience a variety of positions and can be part
of activities with others.

Lying aids

Many children who are ill or recovering from illness spend
most of their time lying on their backs or on their sides.

@ (b)

ﬁl@d

Figure 1.31.1 (a) Wedge, (b) leg separator
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Lying on their front helps to develop trunk and arm
strength and stretches muscles in the hips, knees and
shoulders. A pillow under the chest helps to release the
arms and hands for play.

A wedge is a more substantial version of the same
idea and can be made from material like stiff foam plastic.
Some children who need their legs separating because of
adductor spasm will need a leg separator, also made of
similar material.

Figure 1.31.2 Side-lying frame

Some children with severe spasticity, usually due to
cerebral palsy, benefit from a side-lying frame as this may
be the position in which their arms are most functional.

Sitting aids

The type of sitting aids used will depend on the particular
difficulties and developmental stage of the child. Most chil-
dren with cerebral palsy benefit from being seated in a posi-
tion where ankles, feet and hips are at 90° and where legs
are kept apart (abducted). There are many varieties of seats
available, for a young child a corner seat is often helpful.
Special seating can also be fun! (the “steam engine”)
Children with spasticity also often benefit from a
slight tilt backwards, the position and amount of
head support needed depends on the amount of
head control and extensor tone.

Standing aids

These may be useful for children who are improving in their
motor skills and can be expected to learn to stand indepen-
dently but are also useful for children who may never do so
because the standing position helps with circulation, bone
growth and strength, particularly of the hip joints.

Walking aids

There are a wide variety of these aids, perhaps the most
useful is a walking frame which goes behind the child and
which can have a variety of attachments depending on the
child’s balance and strength of his arms. Some parallel
bars are also useful and will need to be set at different
heights depending on the size of the child.

A selection of underarm crutches, elbow crutches,
and tripod sticks will be useful.

These can often be made locally and will need to be of
various sizes.

Note that underarm crutches can cause nerve damage
if the child hangs off the crutches when attempting
to walk.

A cushion can be made to fit
over the toilet seat for
ordinary sitting

N— Or leave the
space under the
= seat open so
that the whole
chair can be
rolled over a
toilet

Figure 1.31.3 Toileting aids

Wheelchair technology

This is beyond the scope of this book. The general princi-
ples listed at the beginning of this section apply.
Remember that a wheelchair is not the only solution
for an otherwise immobile child. If the child has no
sensation in his or her buttocks as a result of spinal cord
damage he/she will be at risk of developing pressure sores
if he/she remains seated in the same position for long
periods of time. He/she can learn ways of taking the
pressure off his/her buttocks. If pressure sores have devel-
oped, getting around the hospital may be better using
a gurney.

Communication aids

Children who are unable to communicate verbally, either
because of deafness or an inability to use their oromotor
muscles, will often be able to use a communication
board or book with pictures of objects, people and
actions. If the child is unable to point using a finger, hand,
toe or foot they may well be able to “eye point”. An atten-
tive carer will be aware that the child is eye pointing and
the use of a communication aid may “unlock” the child
who had previously been assumed to be unable to com-
municate beyond indicating pleasure or distress. More
technological solutions are available using computers with
specialised software which enables children to “speak”
but the basic principle of being able to select a pictorial
representation of an object or an idea is the same.
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Aids to prevent common
secondary problems developing
in hospital

Preventing foot drop

One of the commonest preventable complications for chil-
dren with weak legs is the development of foot drop. This
should not happen in hospital. Regular exercises to move
the ankles through their full range of movement should be
done at least twice a day. It is best for the feet to rest with
the ankles at 90°. This is easily ensured by positioning a
roll of blanket or similar material bracing the feet in this
position.

Preventing knee and hip contractures

Regular exercises taking the joints through as full a range
of movement as possible are the mainstay of prevention. If
possible, the child should spend some time each day lying
on their front with hips and knees extended.

Preventing scoliosis

This is achieved by symmetrical positioning of the child so
attention must be paid to both lying and sitting positions.

With excessive and asymmetrical muscle tone it is often
difficult to prevent scoliosis and once it has developed, it
often gets worse, particularity at times of rapid growth.

Preventing pressure sores

Pressure sores develop anywhere in the body where
skin is kept under pressure for too long. This commonly
happens in areas where sensation has been lost and
will happen more quickly if the circulation is poor. There
is no substitude for good nutrition, regular moving and
turning of the child but there are some aids which are
helpful.

Further reading

Werner, D. Disabled Village Children. A guide for commu-
nity health workers, rehabilitation workers and families.
Berkeley, California: The Hesperian Foundation, 1999.
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Section 2

Presenting symptoms and clinical signs of
liIness and aspects of management

This section is a problem-oriented approach to clinical diagnosis, based on presenting symptoms, signs
and laboratory tests. For more details, reference should be made to other sections of this manual.




How to use this book

This is a comprehensive text for all paediatricians caring for children in hospital. It can be used by
those with limited resources and also where greater resources are available. We have identified the
different levels of care in the following ways:

e Minimum standards requirements are given in a highlighted box at the the beginning of each
clinical chapter.

e A standard of care where resources are not limited appears as bold, italicised text.

e Key points of particular importance in management of children are identified by a tick in the
margin and bold text.

In this way we hope the book will act as a user-friendly, speedy reference on any paediatric ward.




David Southall

Important causes of acute and chronic

abdominal pain

® |diopathic

® psychogenic

® Gastrointestinal

® Urinary tract

Liver
Pancreas

Malignancy

Gynaecological

® Respiratory
Trauma

® pojsoning

Irritable bowel syndrome
Migraine

Appendicitis
Peptic ulcer
Gastroenteritis
Intussusception
Oesophagitis
Inflammatory bowel disease
Constipation
Bowel obstruction
Food intolerance,
for example milk
protein, gluten
Meckel's diverticulum
Henoch-Schénlein purpura
Sickle cell disease

Infection, calculi,
hydronephrosis

Hepatitis
Inflammation
Lymphoma

Dysmenorrhoea

Pelvic inflammatory disease
Ovarian cyst

Pregnancy

Pneumonia/pleurisy

Lead

Abdominal pain

Table 2.1.1 Investigations

Investigation

Looking for

Full blood count

ESR/CRP

Urea, electrolytes
Amylase

Liver function tests

Urine stick test — blood,
protein, glucose

Microscopy — WBC,
organisms, casts, culture

Stool, ova, cysts,
parasites, WBC and RBC

Pregnancy test if
appropriate

Ultrasound — abdomen
and pelvis, X ray —
straight abdominal film

Barium studies and
endoscopy

Anaemia, eosinophilia,
infection

Inflammation
Renal disease
Pancreatitis

Liver dysfunction, hepatitis

Infection,
glomerulonephritis,
diabetes

Infestation, dysentery,
inflammatory bowel
disease

Bowel obstruction,
constipation, lead
poisoning, ovarian cyst,
pregnancy and calculi

Peptic ulcer, inflammatory
bowel disease
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Table 2.1.2 Differentiating organic from non-organic pain

Organic Non-organic
Nature of pain Day and night Periodic — good in between often periumbilical
History Weight loss/reduced appetite Migraine

Lack of energy School and family problems

Fever

Change in bowel habit
Urinary symptoms
Intestinal symptoms

Vomiting
bile stained Isolated vomiting — not
continuous bile stained
blood

Rectal bleeding

Examination Il appearance Normal, thriving
Weight loss
Distension
Absent /accentuated bowel
sounds
Shock
Abdominal mass
constipation
other
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Anaemia

Christiane Ronald

Anaemia, especially due to iron deficiency, is very com-
mon in poor communities. Anaemia can be due to a com-
bination of inadequate nutrition and recurrent infections,
for example malaria. Intestinal parasites such as hook-
worm are important causes. Genetic disorders such as
sickle cell disease and thalassaemia should always be con-
sidered in relevant ethnic groups. Acute worsening of
anaemia may present as heart failure in young children.
® [f <6 years normal Hb >9.3 g/dl (haematocit >27%)
® Moderate anaemia = 6 to 9.3 g/dl
® Severe anaemia =<6g/dl, severe pallor (palmar/
conjunctival), heart failure (gallop rhythm, enlarged
liver and pulmonary oedema (fine basal creps))

Causes of anaemia

Decreased production

Prematurity: 6—8 weeks

® Hypochromic:  Iron deficiency (diet, blood loss,
chronic inflammation)

® Normochromic: Chronic infection or inflammation

Nutritional: malnutrition, scurvy

Infiltration: for example leukaemia,

malignancy

Metabolic: renal and liver disease

® Megaloblastic:  Folic acid deficiency; infection,
coeliac disease, anticonvulsants,
haemolysis; Vitamin B, deficiency:
intestinal resections, Crohn’s
disease, vegan diet

°

Hypoplastic: Sickle cell crises, drugs (for exam-
ple chloramphenicol), malignancy

Increased haemolysis

® Haemoglobinopathies:
Sickle cell disease, thalassaemia
major

® Non-immune:  Drugs, infection, hypersplenism,
burns, haemolytic uraemic syn-
drome, DIC, porphytia, venoms

® Enzyme deficiency:
Drug-induced and spontaneous
GOPD deficiency, glutathione
synthetase deficiency, pyruvate
kinase deficiency

® [mmune: Rhesus and ABO incompatibility,
autoimmune (for example reticu-
loses), Mycoplasma infection, SLE,
drugs

® Membrane defects:
spherocytosis, elliptocytosis, stoma-
tocytosis, erythropoietic porphyria,
abetalipoproteinaemia

Blood loss
® DPerinatal: Placental and cord accidents
Fetomaternal, twin-to-twin
transfusions

Birth injury for example
cephalhaematoma, sub-
aponeurotic haemorrhage,
severe bruising

Haemorrhagic disease of the

newborn
® Epistaxis
® Trauma
® Alimentary tract: Haematemesis, rectal bleeding,
hookworm
® Blood clotting  For example haemophilia, thrombo
disorders: cytopenia
® Renal tract: Haematuria
History

® Symptoms of anaemia: lethargy, tiredness, shortness
of breath on exertion, poor growth

® Obvious blood loss: epistaxis, haematemesis, haema-

turia, blood in stools

Assess the diet, for example inadequate weaning diet

Steatorrhoea

Chronic infection, inflammation

Drugs: especially antibiotics, antimalarials, anticon-

vulsants, analgesics, cytotoxic agents

Examination

® Chart growth/nutritional state
® (Conjunctivae, nails and palms for pallor
® Stomatitis
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® Jaundice

® RBruising, lymphadenopathy, or petechiae

® Hepatosplenomegaly

® Tachycardia, flow murmur, cardiac failure

Table 2.2.1 Investigations

Investigation

Looking for

Full blood count
Blood film

Hb electrophoresis

MCYV, reticulocytes
Coombs test

Bone marrow

Bilirubin, Liver function
tests

Urinalysis

Serum ferritin
Barium meal/endoscopy
Platelets and clotting

Stool microscopy,
culture and occult blood

Hb, white cells, platelets

Red cell morphology,
malaria, target cells,
haemolysis

Sickle cell disease and
thalassaemia

Iron deficiency, haemolysis
Haemolysis

Leukaemia, malignant
infiltration, aplasia

Direct/indirect bilirubin

Red cells, casts, bacteria,
WBC, protein, culture

Iron stores
Inflammatory bowel disease
Coagulation disorder

Hookworm (egg count),
occult blood loss
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Diarrhoea

Brian Coulter

Causes

There are a number of causes of diarrhoea. The manage-
ment of acute, persistent and chronic diarrhoea is covered
in Chapters 3.25 and 3.26.

Common causes of diarrhoea

® |nfection
Acute (<14 days) Viruses, bacteria, parasites
Persistent
(>14 days)

® Secondary
Malnutrition
HIV
Disaccharide intolerance
Malaria

® Chronic
(non-infectious)
Food intolerance Milk protein, soy protein
Coeliac disease
Multiple food intolerance

Inflammation Crohn’s disease
Ulcerative colitis

Pancreatic disease Cystic fibrosis,
Schwachman syndrome
(cyclic neutropenia)

® \iscellaneous Non-specific “toddlers”
diarrhoea
Irritable bowel
Excessive squash/fruit
drinks

History

Dietary intake
Foreign travel, food poisoning

Examination

Chart growth/nutritional status

Document degree of dehydration

Look for fever, anaemia, lymphadenopathy, hepato-
splenomegaly, finger clubbing

Look for signs of vitamin or mineral deficiency, oral
ulcers and anal fissures

Look for candidiasis

Table 2.3.1 Investigations

Investigations Looking for

® Duration

® Nature of stool, for example fatty/floats/watery?
with blood

® Number per day

Stool Infection
Microscopy (warm stool for

E. histolytica)
WBC, RBC ova, parasites

Culture
PH (<5.5) Lactose intolerance
Clinitest tablets or Benedict's
solution
Fat globules Pancreatic disease
Breath hydrogen test
Blood
Culture (high temperature, Septicaemia, for
convulsions) example Salmonella
Urea, creatinine, electrolytes Haemolytic uraemic
(if oliguria) syndrome
FBC Hypo/hypernatraemia
Albumin Chronic diarrhoea
X ray abdomen, ultrasound lleus, perforation
Urine microscopy Haemolytic uraemic
syndrome
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Jaundice
David Southall

Causes

® Depending on age (for neonatal jaundice see
Chapters 2.16 and 3.48)
® [Excess haemolysis (prehepatic)
e Sickle cell disease
e Thalassaemia
e Hereditary spherocytosis
e Malaria
® [iver disease (see Chapters 3.9, 3.10, and 4.16)
e Hepatocellular
e Obstruction to bile secretion
Infective hepatitis
Acute liver failure
Chronic liver disease

History

® Family history of hereditary haemoglobinopathy or
liver disorder

Blood transfusion?

Anorexia

Abdominal pain

Pruritus

Colour, nature and contents of stools and urine

Examination

® Assess growth/nutritional state

® ook for skin signs of chronic liver disease, for exam-
ple spider naevi, clubbing, leukonychia, liver palms,
scratches from pruritus

Assess liver and spleen — enlarged? tender?

Anaemia?

Ascites?

Look for frontal bossing or maxillary overgrowth
(sickle cell disease or thalassaemia)

® ook at colour of stool and urine

Table 2.4.1 Investigations

Investigation Looking for

Full blood count and film Anaemia
Reticulocytes Haemolysis

Sickle cell disease and
thalassaemia

Haemoglobin
electrophoresis

Urine Bilirubin and urobilinogen

Liver function tests: Bilirubin conjugated (liver
disease or biliary obstruction)
or unconjugated (haemolysis)

Transaminases Hepatitis

Serology Identification of viral causes
Coagulation Liver failure

Autoantibodies Chronic active hepatitis
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Common causes of generalised
lymphadenopathy

HIV infection

Infectious mononucleosis

Tuberculosis

Leukaemia

Hodgkin’s and non-Hodgkin’s lymphoma
CMYV, toxoplasmosis

African trypanosomiasis

Infective causes of local
lymphadenopathy

Local skin (especially scalp) infections
TB

Environmental mycobacteria

Cat scratch disease

History

Known epidemiology for HIV and trypanosomiasis in
the area

Contact with TB

Chronic ill health (malignancy, HIV or TB)

Nodes static or increasing in size?

Lymphadenopathy

Examination

Fever?

Candida?

Chart growth and nutritional status

Liver or spleen enlargement?
Purpura or anaemia?

Table 2.5.1 Investigations

Investigations

Looking for

Full blood count

Thick blood film
Bone marrow
HIV antibodies

Paul-Bunnell

ESR/CRP

Mantoux test
Serology

Chest X ray
Lymphnode biopsy

Atypical lymphocytes,
leukaemic picture

Trypanosomiasis
Malignancy
HIV

Infectious mononucleosis
(+ve 60%)

Infection, TB

TB, environmental mycobacteria
EB virus, CMV, toxoplasmosis
TB, malighancy

Diagnosis
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2.0

David Southall

Common causes

Febrile convulsions
Epileptic seizures
Hypoglycaemia
Infantile apnoea/hypoxaemic events:
Premature birth
Respiratory infection, for example bronchiolitis,
pertussis
Sleep-related upper airway obstruction (see Chapter
3.19)
Vasovagal episodes (simple faints)
Cardiac arrhythmias
Cyanotic breath-holding
White breath-holding (reflex anoxic seizures)

History

Fits, faints and apparent
life threatening events (ALTE)

Anaemia (associated with cyanotic breath-holding and
infant apnoea)

Fever?

Neurological examination (to exclude coma or
epilepsy); see Chapters 3.36 and 3.37

Cardiac disorder?

Blood pressure lying and standing for vasovagal
episodes

Mouth, throat for enlarged tonsils or retrograde/small
mandible for predisposition to sleep-related airway
obstruction (the latter is also common in sickle cell
disease and Down’s syndrome.

Cyanosed

Occurs with infant apnoea

Some febrile convulsions/epileptic seizures
Extreme pallor

Vasovagal

Cardiac arrhythmia
Trauma related (especially to head) = white breath-
holding
Emotional upset/anger/temper = cyanotic breath-
holding
Snoring/inspiratory stridor during sleep often with
chest recession and restlessness = sleep related upper
airway obstruction
Drug abuse
Fabricated or induced illness (see Chapter 5.2)

Examination

Growth and nutritional status
Respiratory infection?

Table 2.6.1 Investigations

Investigation

Looking for

Full blood count
Blood glucose

Hb electrophoresis
ECG

Oxygen saturation
during sleep

Video (if available)
during sleep

EEG
Chest X ray

Anaemia, infection
Hypoglycaemia
Sickle cell disease

Wolf-Parkinson-White and long
QT syndromes
Structural lesion of heart

Low baseline SaO,
predisposes to infant
apnoea/hypoxaemic
events

Should be >94% (at sea level,
see Chapter 3.19)

Especially in preterm infants
and infants <6 months with
respiratory infection

Sleep related upper airway
obstruction

Epileptic cause

Lung disease in infantile
apnoea/hypoxaemic events
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Brian Coulter

The major differential diagnosis relates to the presence or
absence of hypoalbuminaemia.

Common pathophysiology

® Heart failure
Jugular vein pressure T, liver enlarged, triple
rhythm, murmurs
Cardiovascular disorders
Anaemia
® Acute glomerulonephritis
® [ow serum albumin
Nephrotic syndrome
Liver disorders
Protein-losing enteropathy, for example
malabsorption, intestinal lymphangiectasis
Malnutrition
® [ncreased vascular permeability
Anaphylaxis (history)
Shock
® Over-hydration (particularly excessive IV solutions
such as 5% glucose)

History

® Short of breath, chest pain (pericarditis)

Blood in urine (nephritis)

Facial swelling (nephrotic syndrome or acute
glomerulonephritis)

Nutritional history

Gastrointestinal symptoms

Exposure to allergen or sting (anaphylaxis)

Excess IV fluids

Examination

® (Chart growth and nutritional status, look for features
of kwashiorkor and vitamin deficiencies.

Generalised oedema

Cardiovascular system including blood pressure.
Jaundice or other signs of liver disease.

Anaemia, lymphadenopathy?

Enlarged liver and/or spleen.

Ascites (especially nephrotic syndrome). Ascites may
be transudate, (for example nephrotic syndrome) or
inflammatory (for example TB, peritonitis). Abdominal
malignancy may cause ascites and obstructive oedema
of lower limbs.

Table 2.7.1 Investigations

Investigation Looking for
Full blood count Anaemia
Urinalysis
Dipstix: protein, blood  Nephrotic syndrome, nephri-
tis
Bilirubin Liver disease
Microscopy: RBC, casts Nephritis
Stool Hookworm
Serum albumin Low albumin
Imaging
Abdominal ultrasound  Hepatosplenomegaly
Malignancy
Ascites — transudate/
inflammation
Echocardiogram Cardiac disorders
Ascitic fluid
Colour: clear, cloudy, Inflammation, for example TB
bloody, chylous
Cells: WBC, Malignancy

malignant cells

Ziehl-Neelsen stain
Protein: <25 gl/litre transudate

> 25 g/litre exudate

Culture: TB/general
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Rash

Brian Coulter

Causes
® Macular Viral for example exanthema,
sometimes meningococcal
infection
discrete Juvenile chronic arthritis
morbilliform  Kawasaki disease
erythema
multiforme
erythema Rheumatic fever
marginatum
® Papular Chickenpox
vesicles H. simplex
pustules Impetigo
bullae Scabies
® Purpuric Meningococcal disease
petechial Henoch-Schénlein purpura
ecchymosis Thrombocytopenia

® Desquamation
with or without
mucosal
involvement

Scalded skin syndrome
Stevens—Johnson syndrome
Toxic epidermonecrolysis
Post-Kawasaki

Post-scarlet fever

Post-toxic shock syndrome
Epidermolysis bullosa

® Erythema Streptococcal disease
nodosum Tuberculosis
Connective tissue disorders
Sarcoidosis
Drugs

Table 2.8.1 Investigations

Investigation

Looking for

Full blood count
ESR, CRP

Blood culture

Skin swab
Skin scraping
Throat swab and ASOT

Urinalysis
RBC, casts
Protein

Skin biopsy
Autoantibodies

Systemic bacterial infection,

for example meningococcal
disease

Kawasaki disease

Thrombocytopenia

Bacterial infection
Scabies
Streptococcal infection

Nepbhritis, for example
Henoch-Schénlein purpura,
connective tissue disorders

Epidermolysis bullosa
Connective tissue disorder
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Alice Leahy

Presenting features

Tachypnoea
Increased work of breathing: tracheal tug, inter/sub-
costal recession

® DPoor feeding, sleep disturbance

® Grunting

® Unable to speak in sentences

® DPositioning: sitting up/forward, neck extension, splint-
ing chest

® Tachycardia

® Altered mental state: agitation (hypoxaemia)/

drowsiness (hypercapnia)
® DPallor/cyanosis (late sign)

Table 2.9.1 Causes

Common cause On examination
Upper airway Stridor, hoarse voice, drooling,
obstuction sitting up, head held forward

Inhaled foreign body Suggestive history, tracheal
deviation, unilateral hyperex-
pansion on chest X ray

Asthma Hyperexpansion, wheeze,
reduced air entry, reduced peak
flow, hypoxaemic
(Sa02 <94%*)

Bronchiolitis Inspiratory crackles, wheeze,
hypoxaemic (SaO2 <94%%*)
Pneumonia Fever, grunting, pleuritic or

abdominal pain, signs of con-
solidation or effusion. Clubbing
indicates chronic disease, for
example bronchiectasis

Tuberculosis Contact history lymphadenopa-
thy, fever, weight loss
Pneumothorax Unilateral hyper-resonance on

percussion, tracheal deviation,
apex displacement

Heart failure/ Sweaty, gallop rhythm,
pulmonary oedema hepatomegaly, murmurs

Sickle cell disease Hypoxaemia (Sa0O, <94 %*),
chest syndrome chest pain

*at sea level, see Chapter 3.19.

Respiratory distress

Table 2.9.2 Investigations

Investigation Looking for

Oxygen saturation Hypoxaemia (<94 % SaO2)*
(pulse oximeter)

Chest X ray Lung disorder

ECG, echocardiogram Cardiac disorder

Mantoux B

ESR, CRP Inflammation

Full blood count Infection

Hb electrophoresis Sickle cell disease

Bronchoscopy Foreign body

*at sea level only.
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History of acute, recurrent or chronic nature of this

Vomiting

Brian Coulter

symptom indicates approach to the diagnosis.

Common causes
(depending on age)

Hypertension
Diabetic ketoacidosis

History

Infants

Gastroenteritis
Gastro-oesophageal reflux (distinguish from possetting)
Overfeeding
Bowel obstruction
pyloric stenosis
intussusception
congenital gut anomalies
Infection — especially urinary tract
meningitis
otitis media
pertussis
Poisoning

Childhood

Gastroenteritis

Appendicitis (with pain)

Infection — especially urinary tract
meningitis (including TB)
malaria

Bowel obstruction

Ingestion of drugs or poisons

Migraine

Pregnancy

Bulimia (but rarely does child admit this)

Raised intracranial pressure (RICP)

Accidental drug ingestion?

[s it vomiting or regurgitation or possetting (especially
in an infant)?

[s it associated with coughing? whoop?

[s it projectile?

Does it contain blood or bile?

Any diarrhoea or constipation?

[s there abdominal pain?

[s there a family history of migraine?

Are there difficulties in coordination during physical
activity?

Examination

Does the child look ill?
Assess growth and nutritional status
Examine vomit
bile stained suggests bowel obstruction
blood (coffee ground)?
Fever?
Full examination (include blood pressure, funduscopy
and anorectal examination as indicated)
Dehydration?
Abdomen
test feed for pyloric stenosis: swelling or visible
peristalsis
tenderness or mass
are bowel sounds present? what are they like?
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Vomiting

Table 2.10.1 Investigations

Investigation

Looking for

Urine microscopy

Full blood count

Thick film

Urea and electrolytes

Blood culture

Lumbar puncture

Stool microscopy and culture
Liver function tests

Abdominal ultrasound

Straight abdominal X ray/chest X ray
Barium studies and/or endoscopy
Pregnancy test

Mantoux test

Brain imaging

Urinary tract infection

Infection

Malaria

Prerenal or renal failure, pyloric stenosis
Infection

Meningitis

Ova, cysts, parasites, bacteria and viruses
Hepatitis

Masses, obstruction, free fluid

Bowel obstruction, free air

Specific diagnosis

Pregnancy

TB, meningitis

Raised intracranial pressure
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Brian Coulter

Table 2.11.1 Causes of failure to thrive

Mechanism Systems involved

Anorexia

Breastfeeding failure
Feeding mismanagement
* Swallowing disorders

Inadequate intake

Loss *\Vomiting

*Diarrhoea

* Malabsorption
Structural Brain — cerebral palsy,

dysfunction of learning difficulties
organs Respiratory
Cardiac
Urinary tract
*GIT
Increased requirement Infection

Connective tissue disorders
Immune disorders

for nutrients or
metabolites

Failure of end-organ
response

Metabolic for example

amino acid and organic

acid disorders

Endocrine, for example thyroid
disorder

Malignancy

Chromosomal abnormalities

Parent
*neglect
abuse
family dysfunction
Child
*feeding/behaviour
disorders
anorexia nervosa
bulimia

Emotional/
psychological

* Common causes.

Wasting/failure to thrive

Failure to thrive: gastrointestinal disorders

Oropharynx Cleft palate
Oesophagus Incoordination of swallowing,
for example cerebral palsy
Stomach Gastro-oesophageal reflux
Pyloric stenosis
Digestion Pancreas — cystic fibrosis
Liver — cirrhosis
Small gut Milk protein intolerance
disorders Coeliac disease
Carbohydrate malabsorption
Protein-losing enteropathy
Short gut syndrome
Crohn’s disease
Large gut Ulcerative colitis
disorders Crohn’s disease

Hirschsprung’s disease

Approach to failure to thrive

Failure to thrive is due to inadequate delivery of nutri-
ents to developing tissues.

Usually manifest by failure to gain weight as expected.
In extreme circumstances height (length) and head cir-
cumference may be affected. Plot mid-parental height.
Majority of cases are related to gastrointestinal disor-
ders: poor intake/malabsorption.

Observe feeding, mother’s interaction, child’s
behaviour, vomiting, diarrhoea and weight gain before
embarking on investigations.

Investigations: when likely system/disorder is identified.
See relevant chapters on gastroenterology (Section 3).
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Headaches

Allie Moosa

® Headaches are common in children.
® Should be taken seriously if they persist.
® Prevalence increases with age.

Acute headache

Common causes of acute headache include:

® Febrile illness.

® Meningitis/encephalitis.

® Acute sinusitis: pain and tenderness (elicited by gentle
percussion) over the maxilla; there is usually a history
of preceding upper respiratory tract infection and a
postnasal discharge may be present.

® Head injury.

Raised intracranial pressure.

® [ntracranial haemorrhage (severe, sudden headache,
with rapid loss of consciousness).

A careful history and physical examination will usually
reveal the cause.

Raised intracranial pressure (RICP)

® Headache may be sudden or gradual in onset, often
occipital in location and becomes progressively more
severe.

® Made worse by lying down (compared to migraine and
tension headache which are relieved by lying down),
by coughing, stooping and straining and may wake the
child from sleep.

® Worse in the morning and often associated with nau-
sea and vomiting.

® Other signs of raised intracranial pressure may be
present such as impaired consciousness, bilateral
abducens nerve palsies (false localising sign) and,
when severe, bradycardia and hypertension.

® Papilloedema is a late sign.

® [ ocalising neurological signs may be present depending
on the site of the lesion: ataxia indicates a posterior
fossa tumour; cranial nerve palsies a brainstem lesion;
visual field defect a craniopharyngioma; and unequal
pupils a suptratentorial lesion such as subdural
haematoma.

® [n endemic areas, cerebral malaria and neurocysticer-
cosis are important causes.

Benign intracranial hypertension

® Raised intracranial hypertension without any space
occupying lesion or obstruction of the CSE

® (Can be caused by drugs (corticosteroids especially dur-
ing withdrawal, ampicillin, nalidixic acid) and sagittal
sinus thrombosis.

® Most without cause, especially in young adolescent
girls.

Recurrent or chronic headaches

Two common causes are anxiety (tension) and migraine.

Tension headaches

® Affect about 10% of school children.

® Typically headache is symmetrical and described as
hurting or aching over the cranial vault.

® Develop gradually and are not associated with other
symptoms.

® [nduced by stress (school examinations, assignments,
etc.) and can co-exist with migraine in the same child.

® May be caused by isometric contraction of head and
neck muscles in anxious children.

Migraine: see Chapter 3.43.

Conversion (hysterical) headache

® Headache can be a conversion symptom used by the
child to gain attention.

® [nitial headache may have been due to an organic
cause (for example febrile illness) but its persistence
and recurrence is due to psychological factors.

Management see also section on coma for acute
onset of headache (Chapter 3.36)

® Detailed history and careful examination to rule out
serious underlying causes.

® Investigations are rarely needed.

® X ray of the sinuses will confirm sinusitis and CSF
examination meningitis/encephalitis.
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/.

A CT scan of brain is essential if raised
intracranial pressure is suspected or if there
are localising neurological signs

Treatment is directed at the underlying cause and pain
relief.

Benign intracranial hypertension can be controlled with
corticosteroids (dexamethasone 0.6 mg/kg/day in two
divided doses) and/or acetazolamide (8mg/kg/
8 hourly increasing to a maximum of 32 mg/kg/day)
and repeated lumbar puncture.

For tension and conversion headaches, counselling
and stress management is important.

Relief of pain

For most headaches, simple analgesics alone or together
with non-steroidal anti-inflammatory agents will suffice,
for example paracetamol with or without ibuprofen.
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Limp, joint pains and swelling

Brian Coulter

Causes ® Signs of acute infection, for example septic arthritis or
osteomyelitis
The differential diagnosis is broad. ® Lvyidence of vitamin D deficiency? (Chapter 3.15)
® Anaemia?
Common causes of limp, joint pains and swelling ® Fever?
e Injury/snake bite » Haemophilia
*  Arthritis * Spinal disease Table 2.13.1 Investigations
¢ Rheumatic fever » Osteochondroses,
* Osteomyelitis for example Perthes’ Investigation Looking for
e Fracture disease
«  Tumours +  Slipped femoral epiphysis Full blood count Infection, anaemia,
« Leukaemia + Rickets thrombocytopenia
« Poliomyelitis * Henoch—Schénlein ESR, CRP Inflammation
e Sickle cell disease purpura Blood cult
e Meningism ood culture
Chronic Bone scan Osteomyelitis
e Juvenile rheumatoid Sickle cell test Sickle cell disease
arthritis Haemoglobin
*  Cerebral palsy _ electrophoresis
» Congenital malformation )
ASOT Rheumatic fever
) ECG
HIStOTy Rheumatoid factor Chronic juvenile arthritis
. Antinuclear factor Connective tissue disorders
® Duration of symptoms
® Family history of connective tissue disorder Double-stranded DNA
® Known sickle cell disease Mantoux test, Chest X ray Tuberculosis
X ray

Osteomyelitis

Examination Ultrasound Osteochondrosis

Chronic arthritis

® Full general examination

® Chart growth and nutritional status (see Chapter 6.1) Aspiration/biopsy Infection

Connective tissue disorder
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Definition

Minimum temperature of at least 38.3°C for 1-3 weeks
with at least 1 week of hospital investigation. It is very
important to determine whether fever is continuous or
recurrent by plotting it on a chart (see Appendix 7.13).

Baseline investigations

® Tull blood count and film
® ESR/CRP

Fever of unknown origin
Alice Leahy and Sheila Silva

Blood cultures

Thick film for malaria (endemic areas/recent foreign
travel)

Mantoux test

Epstein—Barr and other viral serology

Urine microscopy/culture

Chest X ray

Lumbar puncture (if meningeal signs present)

136



Fever of unknown origin

Table 2.14.1 Causes of fever of unknown origin

Causes

Specific investigations

Bacterial infection

Localised infection

Spirochaete infection

Viral infection

Chlamydial infection
Rickettsial infection
Fungal infection

Parasitic infection

Connective tissue disorders

Neoplasia

Miscellaneous

Tuberculosis
Campylobacter
Legionellosis
Typhoid

Brucellosis

Cat scratch disease
Rheumatic fever

Abscess
Endocarditis
Osteomyelitis
Pyelonephritis
Cholangitis

Lyme disease
Syphilis
Leptospirosis
Cytomegalovirus

Epstein—Barr virus
HIV

Psittacosis
Q fever
Histoplasmosis

Giardiasis
Malaria
Trypanosomiasis
Toxoplasmosis
Toxocariasis
Leishmaniasis

Juvenile chronic arthritis

Systemic lupus erythematosus

Lymphoma
Leukaemia
Neuroblastoma
Wilms’ tumour

Kawasaki disease
Imflammatory bowel disease
Chronic active hepatitis
Thyrotoxicosis

Factitious fever

Chest X ray, Mantoux test, lumbar puncture
Serology /culture

Serology /culture

Culture (blood/stool)

Serology

Lymph node biopsy

Throat swab, ASOT

Abdominal ultrasound
Echocardiogram

X ray, bone scan
Urinalysis

Abdominal ultrasound

Serology
Serology
Urine culture, serology

Serology
Serology
Serology

Serology
Serology
Culture/serology

Stool microscopy
Thick/thin blood film

Thick blood film

Serology

Serology , eosinophil count
Bone marrow, serology

Autoantibodies
Autoantibodies

Node biopsy

Blood film/bone marrow
Urinary VMA
Ultrasound or CT scan

ESR, platelets, clinical findings
Barium studies/endoscopy
Liver biopsy

Thyroid function tests
Surveillance
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Major differential diagnoses include acute causes such as
pertussis, chronic conditions such as bronchiectasis and

recurrent conditions such as asthma.

Table 2.15.1 Causes of upper respiratory system disorders

Cough, wheeze and stridor

Felix Sanchez

Disease

Symptoms

Investigations

Acute causes

Common cold

Viral pharyngitis (most common
cause)

B-haemolytic streptococci, Group A
pharyngotonsillitis (15% of
pharynagitis)

Acute sinusitis

Chronic causes

Allergic rhinitis

Vasomotor rhinitis

Chronic sinusitis

Adenoid hypertrophy

Time of the year, acute onset, other
relatives affected, variable fever,
nasal dribbling.

Rhinitis, conjunctivitis, diarrhoea,
morbiliform rash.

Fever, nausea, vomiting. Tender
lymphadenopathy. Congested uvula.
Yellow exudates. Impetigo in nares,
scarlet fever-like rash, petechiae on
palate. Cough infrequent.

Flu-like syndrome that does not
improve, persistent fever, purulent
nasal discharge or headache and
facial pain.

Positive family history, dermatitis,
personal history of other allergic
disorders, nasal pruritus, sneezes,
non-purulent rhinorrhoea, postnasal
dribbling.

No family history of allergy.
Predisposing factors like environment
or irritants, cold, damp.

Purulent nasal discharge, nasal
obstruction, headache, bad breath,
facial pain.

Snoring, open mouth breathing.

Throat swab
ASOT

Nasal secretions: leucocytes, mainly
polymorphs.

Sinus X ray: opaque sinuses, fluid
levels and mucosal thickening.

Nasal secretions: contain eosinophils.

Nasal secretions: no eosinophils.

X ray of paranasal sinuses: opaque
sinuses, fluid levels and mucosal
thickening.

X ray: enlarged adenoid tissue with
narrowing of air column.
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Cough, wheeze and stridor

Table 2.15.2 Causes of lower respiratory system disorders

Disease

Other features

Investigations

Acute causes

Laryngotracheobronchitis (croup)
Agent: Parainfluenza virus

Epiglottitis
Agent: Haemophilus influenzae

Bacterial tracheitis
Agent: Staphylococcus aureus

Foreign body aspiration

Bronchiolitis

Pneumonia

Chronic causes

Bronchial asthma

Pulmonary tuberculosis

Pulmonary malformations

Irritant exposure

Between 6 months and 3 years.
Epidemic peak.

Initial coryza, barking cough,
stridor, breathing difficulty, fever,
not septic looking.

Stridor, drooling, hypoventilation
with hypoxaemia and hypercapnia.
“Septic”

Barking cough, stridor, breathing
difficulty, high fever, very septic
looking with rapid deterioration.

Previously well, choking episode,
sudden onset of breathing
difficulties.

Variable respiratory distress,
tachypnoea, wheeze, crepitations,
hyperexpanded chest. Rainy
season. Variable fever.

Worsening respiratory distress,
intercostal/subcostal recession,
crepitations or wheezes,
consolidation, fever, pleuritic pain,
purulent sputum with or without
blood. Cough may be absent.

Family history of asthma or allergy,
personal history of allergic
illnesses (rhinitis, dermatitis),
wheeze, exercise induced and/or
nocturnal cough, improved by
bronchodilators.

Contact with TB, long-term fever,
weight loss, asthenia

Recurrent pneumonia in first few
months of life.

Cigarette/wood smoke, chemicals

Examination under anaesthetic
with CPAP and subsequent
intubation or tracheostomy.

AP and lateral chest X ray

Air trapping or lobar/segmental
atelectasis. Bronchoscopy under
general anaesthesia.

AP chest X ray: bilateral
air trapping.

AP chest X ray: alveolar infiltrates.
Shadows progressing to
consolidation, segmental or lobar,
indicates bacterial pneumonia.

Air trapping, interstitial pattern or
atelectasis suggests viral
pneumonia.

AP chest X ray: bilateral air
trapping. Bronchodilator challenge:
improvement of cough and other
signs and symptoms.

Mantoux test

AP and lateral chest X ray:
pneumonia or atelactasis of middle
lobe, perihilar lymph nodes, diffuse
alveolo-interstitial infiltrate,
micronodular pattern.

Cough swab or gastric aspirate:
Ziehl-Neelsen stain and culture for
acid—alcohol-resistant bacilli (see
Chapter 4.10)

AP chest X ray: persistent opacity
in same place at different dates,
not clearing after weeks; presence
of cysts or persistent atelectasis.

139



International Child Health Care

Table 2.15.3 Causes of specific infections

Disease

Other features

Investigations

Chlamydia trachomatis

Bordetella pertussis

Adenovirus

Respiratory syncytial virus (RSV)

Loeffler's syndrome

Bronchiectasis

Aspiration

Immunodeficiency

Airway compression
Vascular rings
Mediastinal masses

Cystic fibrosis

Psychogenic cough

Maternal genital infection, neonatal
conjunctivitis, apyrexial.

Paroxysmal cough with stridor.
Apnoea in infants. Sub-conjunctival
haemorrhages. Well in between
coughing episodes.

Not immunised

Pharyngitis, conjunctivitis, rash,
haemorrhagic cystitis

More severe in preterm or with
congenital heart lesion. Family
contact.

Prolonged expiratory phase,
crackles and wheeze

Family and personal history of
allergy

Past history of severe pneumonia
TB, pertussis, measles

Bad breath, profuse morning
sputum, clubbing

Cough and choking on feeding,
vomiting, excessive salivation,
neurological disorders

Failure to thrive, recurrent infec-
tions, TB, diarrhoea, pyodermitis

Onset in first months of life.
Murmurs

Family history of chronic chest
infections. Meconium ileus,
sinusitis, steatorrhoea, failure to
thrive, clubbing

Teenager. “Noisy” cough. Stops
during sleep

FBC: eosinophilia.
Chest X ray: diffuse interstitial
pattern

FBC: leucocytosis, mainly
lymphocytes (30 X 90%litre)

Chest X ray: interstitial pattern

Chest X ray: diffuse interstitial
pattern, hyperinflated

Stool: Ascaris lumbricoides,
Trichiuris, Toxocara, uncinarias,
hookworm, filariasis.

Blood: eosinophilia

Chest X ray: peripheral alveolo-
interstial infiltrates

AP chest X ray: bronchial dilation,
gross interstitial pattern, localised
shadowing, honeycomb pattern

Barium swallow. Chest X ray
Oesophageal pH studies

FBC: leucopenia, lymphopenia,
neutropenia

Sputum culture: opportunistic
infections

Barium meal: indentations or
deviations in barium column
AP and lateral chest X ray:
cardiomegaly or presence of
masses

Sweat test
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The following algorithms are intended to be guidelines for
the recognition of common conditions, based on their
mode of presentation. The diagnostic lists are not

Diagnostic algorithms

Simon Parke and Jasmine Heslop

ALWAYS GIVE OXYGEN IF CLINICALLY INDICATED

intended to be exhaustive but rather a quick check list to
enable the identification and therefore management of
common emergencies in paediatrics.

Is stridor Go to algorithm 2
present?
y
Is there a Volatile substances Avoid emesis
history of
ingestion? Organophosphates Give atropine
¥
Heart failure? Transfuse
Is the child Treat cause, for example malaria
pale?
No Heart failure Transfuse if Hb less than 6 g/dl
Consider other causes
Y
Is there Consider measles Treat Iaryngo-tg;les;tgﬁ?:lxtls if present
arash? Signs: Conjgnctivitis Antibiotics may be required
Koplik's spots
Fever
Y
Is there Aged over 1 year Asthma treatment
wheeze? Recurrent cough/wheeze Inhaled bronchodilator
Atopy Systemic steroid
Aged under 1 year Bronchiolits
Associated coryza Supportive treatment
Y
Focal sians Mediastinal shift Pneumothorax —
in Ches%,) Absent breath sounds chest drain
’ Hyperresonance

Dull to percussion
Absent breath sounds

Pleural effusion —
drain and treat cause

Crackles, bronchial breathing
possible pleural rub

Pneumonia — antibiotics

Heart failure?

Gallop rhythm
Hepatomegaly
Oedema

Diuretic
Inotrope if necessary
Treat cause

Note

If none of these present the patient requires investigation, with full blood count and chest X ray at least. Empirical antibi-

otic therapy should be considered. Always give oxygen unless mild.
Figure 2.16.1 Difficult breathing
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ALWAYS GIVE OXYGEN IF CLINICALLY INDICATED

Difficulty breathing

No stridor, drooling
or tracheal tug

Go to algorithm 1

History of sudden onset

Possible aspiration

If choking clear airway
Get urgent
laryngobronchoscopy

Associated urticaria or lip

Remove allergen
Give IM epinephrine

swelling Anaphylaxis Steroids/antihistamines
may be required
Y
i Epiglottis? Do not examine airwa;
Figh fever? Signs: Short history Secure airway in safe plgce

Toxic Start IV antibiotics
Drooling
Soft stridor

Tonsillar exudate

Grey-white membrane
Unimmunised child

Consider diphtheria
Antitoxin
Antibiotics
Contact tracing

Shaggy exudates
Lymphadenopathy
Splenomegaly

Glandular fever
Supportive treatment
Avoid ampicillin

Asymmetric tonsils
Purulent exudate

Consider per-tonsillar abscess
Drainage, antibiotics

Low-grade fever

Figure 2.16.2 Upper airway obstruction

Rash, conjunctivis,
oral candidiasis,
Koplik's spots

Consider measles
Treat laryngo-tracheo-bronchitis
(see below)
Give vitamin A
Consider antibiotics

Laryngo-tracheo-bronchitis
(croup)
Coryzal illness
Barking cough

Support airway
Nebulised epinephrine
Dexamethasone
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Diagnostic algorithms

Head injury? Evidence of trauma Urgent neuroimaging
Focal neurology Neurosurgical opinion
Remember child abuse

Y

Is fever present? Short generalised convulsion . . .
. . Simple febrile convulsion
in well child aged 6 months — .
Reassurance and advice
6 years
Plasmodium falciparum Cerebral malaria
Prolonged in blood film IV quinine
convulsion
(over
5 minutes)
prolonged Meninaiti
. gitis
o minatee petechial rash Troat shock
30 minutes ) Start IV antibiotics
Irritable . .
Consider steroids

Also consider: TB meningitis

Haemorrhage

Cryptococcus

Encephalitis
Give empirical antibiotic and quinine (in endemic areas) if
aetiology uncertain

Y

History of fasting,
or vomiting

Treat hypoglycaemia with

Check blood glucose IV 10% glucose

Y

Check electrolytes and
glucose, consider imaging
and CSF analysis

Correct abnormalities
as found

Child remains unwell

Y

Normal neurodevelopment
Isolated seizure or primary
convulsive disorder

EEG if recurs
Anticonvulsant if recurrent

Well child

Neuroimaging
EEG
May require further
investigation depending on
available resources

Neurological abnormality
Developmental delay
Dysmorphic features

Notes
1 CSF analysis should not be done immediately after a convulsion, or where there are focal neurological signs or GCS <9.
2 Before considering diagnosis, stop convulsion and secure ABC.

Figure 2.16.3 Convulsion
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Obvious bleeding? Commonly epistaxis Stop bleeding
or trauma Check platelets and clotting
Y
No overt bleeding, but Rupture of viscus X ray, ultrasound scan
history of trauma Fracture of pelvis/long bone Laparotomy if persists
Y
Diarrhoea and/or vomiting Gastroenteritis IV fluids to resusmtat(_e
Change to oral rehydration

\

solution as soon as possible
Check blood glucose

Check blood glucose

Diabetic ketoacidosis

Signs: Weight loss
Polydypsia
Acidotic breathing

History of polyuria

Fluids IV
Insulin therapy
Watch electrolytes

Urticaria? Anaphylaxis:  Swollen lips/tongue Remove allergen
Wheeze/stridor IM epinephrine
Urticaria Steroids or
antihistamines
may be required
Y
Fever? If petechial rash present —

Septicaemia (fever not
necessarily present)

Y

meningococcal infection
IV fluids to resuscitate
IV antibiotics
Check blood glucose

" .
Oedema? Heart failure?

Inotropic support
Treat cause

Kwashiorkor

Note
Treat shock immediately — if doubt over diagnosis, do not delay treatment.

Figure 2.16.4 Shock

Nutritional support
Albumin infusion
(Care, heart failure may occur)
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Diagnostic algorithms

Diarrhoea? Short iliness, febrile Gastroenteritis — rehydrate
Recurrent Malabsorp_tlon, for example
coeliac disease
Infection, for example HIV
Inflammatory bowel disease
Y
High fever? Dysuria, haematuria, pyuria UTI: antibiotics

Y

Jaundice

Hepatitis: supportive treatment

Raised amylase

Pancreatitis: supportive
treatment

Cough, chest signs

Pneumonia: antibiotics

Also typhoid, malaria, surgical abdomen — see below

Severe or bilious vomiting

Gl obstruction

Bloody stool, age
3 months-3 years

Intussusception —
reduce: surgically or

Y

radiologically

Toxic, older child

Surgical obstruction,
for example volvulus

Preceding diarrhoea

Functional ileus —
check electrolytes

Peritonitis

Y

Appendicitis
Perforated viscus (for example
typhoid)

Urgent laparotomy

Adolescent girl

Consider: pelvic inflammatory disease, dysmenorrhoea,
pregnancy and ovulatory pain

Y

Polydipsia, polyuria

Diabetic ketoacidosis

Y

Mass?

Possible malignancy

Y

Ultrasound scan: Burkitt's
lymphoma, leukaemia,
neuroblastoma

Recurrent pain

Dactylitis, limb pain, anaemia

Sickle cell disease

Figure 2.16.5 Abdominal pain

Consider: peptic ulcer disease, oesophagitis, constipation, irritable
bowel or non-organic causes
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Age under 14 days?

\

Severe jaundice, with or
without anaemia, hydrops
fetalis — may be well

Rhesus or ABO

incompatibility — Coombs’ test,

blood group

Sick infant

Sepsis: culture, antibiotics

Vomiting, hypoglycaemia,
acidosis

Metabolic disease: especially

galactosaemia

Raised liver enzymes

Hepatitis: CMV, hepatitis

viruses, Toxoplasma , herpes

Well infant

Physiological jaundice

Jaundice persisting
beyond 14 days

Figure 2.16.6 Neonatal jaundice

Unconjugated bilirubin,
haemolysis

Sphero/elliptocytosis
G6PD deficiency
Sickle cell disease (rarely)

Unconjugated bilirubin,
no haemolysis

Hypothyroid/pituitary

Crigler—Najjar syndrome, etc.

Breast milk jaundice
Bruising, prematurity
Urinary tract infection

Conjugated bilirubin,
very high liver enzymes

Hepatitis — infection or

metabolic, for example

aq-antitrypsin deficiency,
aminoacidopathy

Conjugated bilirubin,
Normal/mildly raised liver
enzymes

Obstruction: choledochal
cyst, biliary atresia
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Fever?

Thick film positive for malaria

Y

Malaria: check Hb and treat

appropriately
Thick film Epidemic? He_patitis A:
negative for supportive treatment
malaria

Non-epidemic

Other hepatitis viruses,
CMV, EBYV, typhoid,
leptospirosis, etc

Recurrent jaundice?

Haemolysis present?

Y

Sphero/elliptocytosis, sickle
cell, thalassaemia, G6PD or
pyruvate kinase deficiency,
automimmune haemolysis

Abdominal pain

Gallstones (especially in sickle cell)

Chronic jaundice?

Other systems

Y

Wilson's disease: neurological signs,
affected Kayser—Fleischer rings

Cystic fibrosis: cough, malabsorption
Metabolic disease: investigation depends on
available resources

Liver disease only

Autoimmune hepatitis
Gilbert's disease

Acute onset

Very sick child,
hypoglycaemia

Notes

Reye’s syndrome: raised ammonia
Fulminant hepatitis
Poisoning: for example paracetamol

History of drug exposure

Drug-induced hepatitis or
haemolysis

Weight loss, irregular liver

Malignancy: commonly
haematological

1 In any jaundiced child the following investigations should be done: blood film and malaria screen (endemic areas), liver
enzymes, clotting factors, blood glucose, urine for bilirubin.
2 Features described above are not always consistent.

Figure 2.16.7 Jaundice
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Infant?

Onset in first few days,
bilious vomit

Congenital obstruction

suction

Surgery, IV fluids, nasogastric

Projectile, non-bilious

Pyloric stenosis: Ramstedt’s
procedure

Male or virilised female

Steroids, IV 0.9% saline

Congenital adrenal hyperplasia

Bilious vomiting

No stool, bilious since onset

Acute obstruction:
volvulus, intussusception
Peritonitis

After history of diarrhoea and

lleus: correct electrolytes

Y

vomiting
Y
Diarrhoea? Gastroenteritis Rehydrate
i
Headache, irritable? Fever Meningitis/encephalitis
Intra-cranial bleed/oedema:
Trauma

urgent CT, neuro-surgery

Focal neurology, morning headache

lesion

Tinnitus, dizziness

Y

Space occupying

Inner ear pathology,
for example labyrinthitis

Drugs? Poisoning: iatrogenic, accidental or recreational
Fever? Any infection: especially UTI, meningitis, malaria, otitis media

Y

Afebrile, unwell

Abnormal biochemistry

Y

Metabolic causes, for example
diabetic ketoacidosis
Addison’s disease, liver disease

Cough

Cough-induced vomiting

Notes

Especially pertussis

1 Vomiting is very non-specific. Almost any childhood illness or drug may cause vomiting.
2 Bilious vomiting is very uncommon in simple gastroenteritis.

Figure 2.16.8 Vomiting
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Bleeding? Overt: for example epistaxis, Stop bleeding, transfuse if
trauma, coagulopathy necessary
Covert: haematuria, or from . . .
. - Investigate if possible
gastrointestinal tract
Blood | Film
Y
Malaria parasites Malaria-induced anaemia Avoid quinine '.f
haemoglobinuria
Y
Haemolysis Immune, drug-induced, burns, disseminated
. . Acute .
No malaria parasites intravascular coagulopathy
Recurrent G6PD/pyruvate lflnase dgflClency,
sphero/elliptocytosis
Chronic/recurrent Haemoglobinopathy, immune
Y
. Infiltration, for example leukaemia or metastasis,
Pancytopenia Bone marrow .
aplasia
Microcytic Gl symptoms Malabsorption
Other iliness Chronic iliness, for example renal failure
Poor diet Protein energy malnut.rltlor?, deficiencies of iron,
vitamin C
Y
Megaloblastic Normal diet, GI symptoms Malabsorption
Poor diet Nutritional: B ,, or folate deficiency
Drugs? Phenytoin, trimethoprim etc.
Y
Normocytic Poor diet Combined nutrient deficiency
Chronic illness For example.chronlc renal
failure

Notes
1 Anaemia is often multifactorial.
2 In endemic areas consider tropical splenomegaly syndrome if large spleen even if no malaria parasites seen.

Figure 2.16.9 Anaemia
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Malaria parasites

Y

Malaria

May not explain fever in patient from
endemic area

Well child

Fever less than 7 days
No localising signs

Probable trivial infection —
may need to exclude UTI

Y

Stiff neck, irritable

Meningitis, encephalitis

Lumbar puncture and start
antibiotics

Y

Cough, dyspnoea

Pneumonia

Bacterial, viral, TB, atypical

Y

Locally inflamed

Y

Osteomyelitis, cellulitis, lymphangitis, abscess, pyomyositis,

septic arthritis, etc.

Stool culture, ova, cysts, parasites,

Y

Diarrhoea Gastroenteritis .
virology
Abdominal pain Loin pain Urine microscopy — pyelonephritis
Other iliness Cholangitis, appendicitis, abscess, etc
Y
Arthritis Single joint Septic arthritis
. Rheumatic fever, reactive arthritis,
Polyarticular . . : o
juvenile chronic arthritis
Y
Rash? Purpura Meningococcal infection, vasculitis
Erythematous Viral exanthem, salmonella infection,
rash Lyme disease, rheumatic fever,

Kawasaki, connective tissue disorders

Splenomegaly

Malaria, endocarditis, leukaemia, typhoid, HIV, Epstein—Barr virus etc.

'

Lymphadenopathy

TB, Epstein—Barr virus, HIV, leukaemia/lymphoma, cat scratch,
toxoplasmosis, CMV, Kawasaki disease etc.

Note

If fever prolonged >1 week, needs investigation (see Chapter 2.14).

Figure 2.16.10 Fever
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Head injury?

Evidence of trauma
Focal neurology

Y

Urgent neuroimaging
Neurosurgical opinion
Remember child abuse

Recent convulsion

Post-ictal

See algorithm 3

Y

Is fever present?

Y

Plasmodium falciparum

Cerebral malaria

in blood film IV quinine
Stiff neck S .
\rritable Meningitis, encephalitis
Drowsy Other infections, for example

trypanosomiasis

History of fasting, or vomiting

Check glucose, U&E

Y

Treat hypoglycaemia
with 10% glucose

Ingestion? Suspect poisoning in any unexplained coma: ?drugs at home, pin-point
pupils, fetor
\
Acidosis? Hyperglycaemia Diabetic keto.aC|d(.)S|s: fluds +
insulin
Y
Sick child End stage of other disease process: cerebral hypoxia
No other disease Metabolic causes: hepatic encephalopathy,
Reye’s syndrome, metabolic enzymopathies
Abnormal fundoscopy or Primary CNS disease
neurology, preceding headache
\
Well child Otherwise normal Syncope: simple faint, arrhythmia

Notes

1 CSF analysis should not be done immediately after a convulsion, or where there are focal neurological signs or GCS <9.
2 If in doubt or glucose monitoring unavailable give glucose 10% IV.

Figure 2.16.11 Coma
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Section 3

Management of system and organ
dysfunction




How to use this book

This is a comprehensive text for all paediatricians caring for children in hospital. It can be used by
those with limited resources and also where greater resources are available. We have identified the
different levels of care in the following ways:

e Minimum standards requirements are given in a highlighted box at the the beginning of each
clinical chapter.

e A standard of care where resources are not limited appears as bold, italicised text.

e Key points of particular importance in management of children are identified by a tick in the
margin and bold text.

In this way we hope the book will act as a user-friendly, speedy reference on any paediatric ward.




Alan Smyth

Minimum standards requirements
e Oxygen, masks, nasal cannulae

e Antibiotics: chloramphenicol, penicillin,
gentamicin, co-trimoxazole, amoxycillin,
erythromycin, flucloxacillin

e Non-invasive respiratory support (Chapter
1.26)

e Chest drain kit (includes local anaesthetic)
e Physiotherapy

There are two categories of acute respiratory infection

(ARI):

® Acute upper respiratory infection (AURI): above
the vocal cords and epiglottis. These infections include
colds; tonsillitis and otitis media. They are not life
threatening but may lead to disability (for example
otitis media is a leading cause of deafness in disadvan-
taged countries) and complications (for example
rheumatic fever following streptococcal pharyngitis).

® Acute lower respiratory infection (ALRI):
below and including the vocal cords and epiglottis.
Including: croup (and other infectious causes of upper
airways obstruction); pneumonia and bronchiolitis.
Acute upper airways obstruction has been dealt with
in Chapter 3.17.

Importance of ARI

Acute respiratory infections are responsible for 4 million
of the 15 million deaths occurring annually in children
under 5. Most of these deaths are from pneumonia. In
poor countries, most of these infections are bacterial and
the most common causative bacteria are Streptococcus
pneumoniae and Haemophilus influenzae.

Immunisation

Currently available vaccines against Streptococcus pneu-
moniae do not produce good immunity in children under 2
years. The HiB vaccine (against encapsulated H. influenzae

Acute respiratory infection

type B) will not protect against unencapsulated
H. influenzae which causes some cases of pneumonia in the
disadvantaged world. Nevertheless, the HIb vaccine is
very effective against other very serious infections
due to H. influenzae (for example meningitis and
epiglottitis) and should be given to all infants in every
country.

Children at greatest risk of dying

These are the risk factors:

® Age under 1 year

® Malnutrition

® Where pneumonia is a complication of infection with
measles, pertussis, malaria or HIV.

Diagnosis of ALRI

In many hospitals in poor countries special tests (such as
microbiology of blood or respiratory secretions and X rays)
may be limited or unavailable. However, because the
prevalence of bacterial pneumonia is high, the diagnosis
can be made clinically. This will not be 100% accurate,
and so a few children may receive antibiotics unnecessat-
ily (i.e. clinical diagnosis has less than 100% specificity).
However it is more important not to miss children who do
need antibiotics (i.e. clinical diagnosis should have a good
sensitivity). Clinical diagnosis may be as accurate as an X
ray and more helpful in deciding whether such treatments
as oxygen are indicated. The clinical features will also help
decide how severe the child’s infection is and what treat-
ment is appropriate. The following clinical features should
be recorded and compared with Table 3.1.1:
® The presence of cyanosis which is best seen in the
lips or tongue. It may be missed if lighting is poor or if
the child is anaemic (for example due to co-infection
with malaria). It can be difficult to detect in black chil-
dren (this is a relatively late sign and when possible the
state of oxygenation should be assessed with a pulse
oximeter; at sea level SaO, is normally > 94%).
® An inability of the child to drink.
® The presence of chest indrawing — an inward motion
of the lower chest wall when the child breathes in.
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(The terms “subcostal indrawing,” and “subcostal
retractions” mean the same thing.) Intercostal retrac-
tions occur when the tissue between the ribs is
“sucked in” as the child breathes in. This is a less
severe sign of respiratory distress than chest indraw-
ing. In infants under 2 months of age some indrawing
during REM sleep is normal and it is only significant
when it is severe. Chest indrawing signifies an
increased work of breathing and is usually accompa-
nied by flaring of the nose and the use of accessory
muscles of respiration: remember that a child who
is exhausted at the time of presentation may not
show this sign. It is also important to note that
infants less than 6 months of age may show hypoven-
tilation and apnoea rather than increased work of
breathing.

® An elevated respiratory rate. Respiratory rate is mea-
sured over 1 minute, using a suitable timing device.
The respiratory rate in children varies with age. The
following values define abnormally fast breathing for
various age groups:
e <2 months: > 060 breaths/minute
e 2-12 months: > 50 breaths/minute
* 12 months-5 years: > 40 breaths/minute

® The presence of grunting (expiratory braking).

® The presence of hyperinflation (asthma or broncholitis).

Auscultation should always be undertaken, but only

after first looking for cyanosis and at respiratory pat-

tern and the other signs as above. Important clinical

signs include:

® Evidence for consolidation or effusion/empyema

® Evidence of wheeze

® FEvidence of bronchiolitis (widespread crepitations
with or without wheeze)

® FEvidence of alveolitis (for example, in HIV-induced
Pneumocystis pneumonia) with end-inspiratory crepi-
tations.

® FEvidence for pericardial involvement (rare)

® FEvidence for pneumothorax (rare).

A chest Xray may be helpful if there is a doubt about the
diagnosis or if the child is seriously ill.

Additional features of ARLI usually include a fever and
a cough. Pleuritic chest pain (which may radiate to the
abdomen) may also be present in older children if the diag-
nosis is pneumonia.

Table 3.1.1 gives guidelines for the assessment and
treatment of ARI. Children with the following features
should be managed differently and this is dealt with else-
where:
® Stridor (see Chapter 3.17)
® Wheeze (see Chapter 3.3)
® Severe undernutrition (see Chapter 3.16)
® Signs suggesting meningitis. (see Chapter 4.1)

For children with no evidence of pneumonia but with
signs suggesting a chest infection, look for ear and
throat infections or infections in another system and treat
accordingly.

The management of a child
with ALRI

Oxygen

Which children should have oxygen?

Children with severe pneumonia (central cyanosis or
unable to drink) are likely to be hypoxaemic. However
cyanosis is a late sign of hypoxaemia. Oxygen should not
be kept in reserve and given only when the child is
dying. This is useless and may create a mistaken belief
amongst mothers that oxygen is harmful to sick children.

Giving oxygen

Give oxygen if:

® Cyanosis

Restlessness (if oxygen improves the condition)
Severe chest indrawing

Breathing rate of >70 breaths per minute (child
2 months—5 years)

Grunting (child <2months)

A pulse oximeter is available and SaO, is <92-94%
(at sea level; lower values will be present at high alti-
tude and normal values of SaO, should be known for
healthy local children).

Oxygen administration

The most reliable source of oxygen is an oxygen concen-
trator. This is a durable piece of equipment, but it requires
a continuous supply of mains electricity to provide oxy-
gen. It works on the “molecular sieve” principle, remov-
ing nitrogen from room air. The alternative is cylinder oxy-
gen, but cylinders must be replenished regularly, which is
expensive and may raise transport difficulties. The con-
centrator or cylinder should be connected to a low flow
meter. The use of a flow splitter will allow up to four chil-
dren to receive oxygen from one source. The oxygen
should be delivered to the child using a nasal cannula or
nasopharyngeal catheter (see Figures 3.1.1 and 3.1.2).

Figure 3.1.1 Oxygen being administered through a
nasal cannula. The nasal prongs should only be
2-3mm to avoid nasal irritation. The cannula has
been taped to the child’'s cheeks, close to the
nostrils. The tubing is run under the child’s shirt to
stop them pulling it and leads to the low flow meter
and oxygen concentrator or cylinder. (A flow splitter
may be used.)
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Table 3.1.1 Recognition and management of ALRI (modified from WHO)

Classification Most relevant clinical signs

Summary of treatment instructions

Pneumonia

(severe ALRI) Not able to drink

Cyanosis or Sa0, <92-94% Admit
Give oxygen (sufficient to remove cyanosis or to keep

Sa0, >94%)

Chest indrawing

Consider respiratory support if available (see Chapters 1.26

and 6.18)

Expiratory grunting

Give an antibiotic: chloramphenicol

(or benzylpenicillin and gentamicin)

Tachypnoea or in infants less
than 6 months hypoventilation
or apnoea
Mild ALRI None of the above except
tachypnoea

Give supportive care
Reassess frequently as dictated by state of child and response
to treatment

Consider home care
Give an antibiotic (at home): co-trimoxazole, amoxycillin or

procaine penicillin.

Cough and fever

Advise mother to return immediately if the child is getting worse.

Figure 3.1.2 When a nasal catheter is used, the
distance from the tragus (ear) to the nostril is first
measured. This gives an estimate of how far the
catheter should be inserted into the nostril. When
inserted to this distance, the catheter should sit
just at the edge of the soft palate.

The diameter of the nasopharyngeal catheter should be
small (8F gauge is ideal) so that it does not obstruct the
nasal airway. (Young infants are obligate nasal breathers.)
The catheter should be clean and kept free of secretions.
When the NP catheter is placed properly (Figure 3.1.3),
an oxygen flow rate of 1 litre/min gives an oxygen con-
centration of approximately 50% in children up to 1 year.
In school-age children a mask may be used.

Antibiotics

See Table 3.1.1 for which antibiotic to use. Children who
are vomiting or who require intravenous fluids should have
their antibiotics given intravenously (preferably) or intra-
muscularly for the first 48 hours if vascular access is dif-
ficult to achieve or maintain. Some antibiotics such as
gentamicin are always given parenterally. Some antibiotics
are reserved for specific circumstances, for example high-
dose co-trimoxazole for suspected Pneumocystis carinii
pneumonia and flucloxacillin for pulmonary abscess or
bacterial tracheitis. These are described at the end of the
section on antibiotics.

Doses of antibiotics (give for a total of 7-10 days:
IV plus oral)
® (Chloramphenicol

Intravenous (or IM if access is not possible): 25 mg/kg
6 hourly*
Oral: 20 mg/kg 6 hourly

*These are high doses used for severe infection.
Intramuscular chloramphenicol is poorly absorbed —
give it intravenously if possible and change to the oral
route as the child improves. Do not give chloram- (74
phenicol to infants <2 months old (risk of “grey
baby syndrome”). In this age group give benzylpeni-
cillin and gentamicin (Listeria monocytogenes will be
effectively treated by penicillin).
® Benzylpenicillin
Intravenous (or IM if access is not possible):
50000 U/kg 6 hourly (=30mg/kg 6 hourly)
® Gentamicin
Intravenous (or IM if access is not possible): 2.5
mg/kg 8 hourly* (see page 394)
*This drug is toxic to the Kidneys and the inner
ear. Make sure the dose is calculated correctly.
® Amoxycillin
Oral: 15mg/kg 8 hourly
® Procaine penicillin
Intramuscular only: 50 000 U/kg once daily
(when possible IM injections should be avoided (see
page 393))

Antibiotics used in special circumstances
® (Co-trimoxazole
Oral: 24 mg/kg 12 hourly
*High-dose co-trimoxazole: 60 mg/kg 12 hourly

*If Pneumocystis carinii pneumonia (PCP) is suspected.
Children in whom PCP is suspected and who are
hypoxaemic should receive prednisolone 2 mg/kg/day
while they are receiving co-trimoxazole. (Wean gradu-
ally if given for more than 3 weeks.)
® Erythromycin

Prescribe if Mycoplasma pneumoniae infection or
Bordetella pertussis is suspected.
Oral: 125mg 6 hourly (1 month—2 years)

250 mg 6 hourly (2-9 years)

500 mg 6 hourly (> 9 years)

157



International Child Health Care

® Flucloxacillin (cloxacillin or oxacillin):
Use if pulmonary abscess or bacterial tracheitis are
suspected.
Intramuscular or intravenous: 25 mg/kg 6 hourly
Oral: 12.5mg/kg 6 houtly

Symptomatic and supportive treatment

Fever
Remember fever may not be due simply to the child’s
pneumonia. Consider other diagnoses such as malaria.

Paracetamol
Oral or rectal: 10-15mg/kg 4-6 hourtly

Dehydration

See also Chapter 3.25 for the treatment of diarrhoea and

Chapter 3.6 for the management of shock. Look for signs

of dehydration or shock (capillary refill time prolonged

> 2 seconds).

® Shocked: Site an intravenous line and give a bolus of
crystalloid, for example 0.9% saline, Ringet’s lactate or
colloid 20 ml/kg (10 ml/kg in a neonate).

® Not shocked but clinically dehydrated: see Chapter 3.25.
ORS 15-20ml/kg/hour for 2 hours orally or via naso-
gastric tube. Encourage breastfeeding,

Other supportive treatment

® Nurse the child in a thermoneutral environment (lightly
clothed in a warm room at around 25 °C).

® Gently clear any secretions which are obstructing
nasal breathing.

® When the child is recovering nutritional rehabilitation
may be necessary (see Chapter 3.16).

Management of ALRI in special
circumstances

Management of the child under 6 months of age

Young infants with severe ALRI/pneumonia may not

cough, rather they may present with apnoea, poor feeding

or hypothermia. Remember, in infants under 2 months,

the respiratory rate cut off is higher (>60 breaths/

minute). For ages 2-12 months the cut off is >50

breaths/minute.

® Some chest indrawing is normal during REM (dream)
sleep.

® All infants with severe ALRI/pneumonia should
be admitted to hospital for treatment.

® Bronchiolitis is a frequent cause and usually involves
hypoxaemia due to V/Q mismatch. Oxygen is usually
required. Additional respiratory support (see Chapter
1.26) may also be necessary especially if there is apnoea
or severe respiratory distress leading to exhaustion.

® Grunting (a short, gruff noise at the start of expiration)
is common and usually an indication for oxygen.

® Avoid using chloramphenicol in infants under 2
months of age (risk of “grey baby syndrome”). Use
benzylpenicillin and gentamicin instead.

® Respiratory infection in neonates may rapidly develop
into septicaemia, shock and death so it is essential to
act quickly.

Management of the child with stridor
See Chapters 2.16 and 3.17.

Management of the child with wheeze

Wheezing is a whistling noise heard during expiration.

The child who has cough or difficulty breathing and

wheezing will fit into one of the following categories:

® Pneumonia complicated by wheezing (be careful
there is no inhaled foreign body — see below)

® Asthma (see Chapter 3.3)

® Bronchiolitis.

In the first two categories, a bronchodilator will be an
essential part of treatment. An aerosol and large volume
spacer (which may be improvised) is the best way of
administering a bronchodilator (see Chapter 3.3 on
asthma).
Bronchiolitis is very prevalent in rich countries (much
more prevalent than bacterial pneumonia) but does occur
in poor countries particularly in the rainy season.
® [nfants with bronchiolitis will be coryzal, have a trou-
blesome cough and may feed poorly.

® On examining the chest, there may be hyperinflation,
wheeze and fine crackles at the lung bases.

® Bronchiolitis is a viral infection. Only supportive treat-
ment (oxygen and fluids) is effective and antibiotics and
bronchodilators do not help. However, unless certain
that pneumonia is not present, it is safer to give
antibiotics (as shown in Table 3.1.1) and a trial of a
bronchodilator (stop it if it is not helping). Non-invasive
respiratory support may be valuable (Chapter 1.26).

Management of the child with acute upper
respiratory infection AURI
® (Cold or pharyngitis: symptomatic treatment only.
® Acute otitis media: The tympanic membrane is red
and bulging or may have already perforated, discharg-
ing pus. Give 5 days of oral antibiotics (co-trimoxazole
or amoxycillin) and then reassess. Continuing fever
and a swelling behind the ear indicates mastoiditis (see
Chapter 3.18).
® Tonsillitis (see Chapter 3.18) Many of these infections
are viral, but a streptococcal infection may be compli-
cated by rheumatic fever (Chapter 3.5). Look for
enlarged tonsils with a white exudate and enlarged,
tender, tonsillar nodes. Many rheumatic fever preven-
tion programmes recommend:
Benzathine penicillin
Intramuscular (single injection):
children <5 years 600 000U
children >5 years 1200000 U

Inhaled foreign body

Diagnosis of an inhaled foreign body

Any small object that can get into the trachea or large
bronchi, such as a seed, a peanut or an eraser from the top
of a pencil. There may be a clear history from the parent
or child of an episode of coughing or choking, followed by
difficulty breathing. On examination of the child’s chest
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To oxygen concentrator or cylinder
(via humidifier, low flow meter and/or
flow splitter)

Figure 3.1.3 The nasal catheter in position. An 8 FG
feeding tube has been used and taped to the cheek.
If an additional tube is used for nasogastric feeding
use the same nostril so that the child can breathe
through the other side. Label the 2 tubes to avoid
confusion . A flow rate of 1|/min gives an inspired
oxygen concentration of around 50%. This is
appropriate for a child over 2 months. Use 0.51/min
for infants under 2 months. Keep the catheter free
of mucus. Oxygen should be humidified and the
water must be clean and changed daily.

is there less chest expansion on one side when breathing
in? Feel the trachea — it may be pushed away from the
midline by air trapping on the side affected by the foreign
body. This may also be seen on a chest Xray, if this is avail-
able; ideally an expiratory and inspiratory film. An inhaled
foreign body in a young child can go down the right or left
side. In older children and adults, a foreign body on the
right is much more common. There may be a harsh
wheezing noise, heard on the side of the chest where the
foreign body has lodged.

Treatment

Air may be trapped in the lungs beyond the point where the
foreign body has lodged, or this part of the lung may become
infected. Give the child antibiotics: chloramphenicol is a
good first choice but add flucloxacillin if there is a suspicion
of proven infection with S. aureus (see above for doses).
Removal of a foreign body is a specialised procedure which
must be carried out using a rigid bronchoscope. Treat infec-
tion until the child can be transferred to a hospital where
this procedure can be performed. Some gentle physiother-
apy may help but take care not to dislodge the foreign body,
causing infection and obstruction in another part of the lung,.

Emergency treatment of a large foreign body
obstructing the airway

Attempt to dislodge and expel it. (See Figure 3.1.4) Large
foreign bodies stuck in the oesphagus can also inhibit
breathing and produce hypoxaemia.

Pleural Effusion

Diagnosis

A pleural effusion is a collection of fluid between the chest
wall and the lung. A small effusion of clear fluid is common

in children with pneumonia. This should be suspected
when one side of the chest sounds very dull to percussion
and the breath sounds are very quiet. It can also be seen as
shadowing on the Xray. Usually this fluid will quickly dis-
appear once the infection has been treated. However, if
treatment is started late, or the child is unlucky, this clear
fluid can become infected too. This leads to pus accumu-
lating in the chest cavity (an empyema).

Treatment

If a pleural effusion is suspect, Xray the chest if possible. If

this confirms your suspicions then perform a diagnostic tap.

® The best way to do this, with young children, is with
the child sitting on mother’s lap, facing her. The
mother then holds the child tightly in a bear hug.
Older children can sit on a stool but it is important to
explain carefully to them what is being done and have
a helper to hold the child steady.

® Percuss out the area of dullness, put on sterile gloves
and clean the skin with alcohol.

® Gently inject some local anaesthetic (1% lidocaine)
under the skin, down to the rib using an orange
(25 gauge) or blue needle (23 gauge).

® Then take a fresh 20 gauge needle or butterfly needle
connected to a syringe and press the needle though the
chest wall just below the level where the percussion
note becomes dull. Remember to go just above the
rib (to avoid intercostal blood vessels) and aspirate
all the time. Ultrasound support is ideal if available.

M |nfants

= lay the infant on your arm or thigh in a head down position

» give 5 blows to the infant's back with heel of hand

= if obstruction persists, turn infant over and give 5 chest thrusts with 2 fingers,
one finger breadth below nipple level in midline (see diagram)

Back slaps Chest thrusts

= if obstruction persists, check infant's mouth for any obstruction which can be removed
= if necessary, repeat sequence with back slaps again

M Children
= give 5 blows to the child's back with heel of hand with child sitting, kneeling or lying
» if the obstruction persists, go behind the child and pass your arms
around the child’s body; form a fist with one hand immediately
below the child’ sternum; place the other hand over the fist and A
pull upwards into the abdomen (see diagram); repeat this
Heimlich manoeuvre 5 times

Heimlic h manoeuvre
ina choking elder
child

Slapping the bac  to ¢ lear
airway obstruction in a
choking ¢ hild

= if the obstruction persists, check the child’s mouth for
any obstruction which can be removed
» if necessary, repeat this sequence with back slaps again

Figure 3.1.4 How to manage the airway in a choking
child (foreign body aspiration with increasing
respiratory distress).
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® When fluid appears, aspirate a diagnostic specimen
and send this for microscopy, protein level, cell count,
Gram and Ziehl-Neelsen stain (low yield for AFB), and
culture for bacterial and tuberculosis. Aspirate as
much fluid as possible during the procedure to allow
the child to breathe more comfortably. A three-way tap
connected to the catheter can be helpful. ENSURE AIR
CANNOT ENTER THE PLEURAL SPACE.

If clear fluid is aspirated (straw coloured or brown) remove
sufficient fluid to relieve distress and then remove the needle.

If more than a few millilitres of fluid containing pus
(opaque) is aspirated and this does not easily pass down
the needle, then a chest drain will be required. This is best
done under a general anaesthetic by a surgeon because he
or she can break down any fibrous tissue in the chest cav-
ity that could slow healing. If there is no surgeon avail-
able, then it will have to be placed under local anaes-
thetic. This must be a sterile procedure.

e Position the child and locate the effusion in the
same way as for the diagnostic tap.

e Use sufficient local anaesthetic 1% lidocaine as out-
lined in Chapter 1.13.

e Make an incision in the skin and part the underly-
ing muscle with artery forceps.

e Avoid the neurovascular bundle on the inferior
part of the rib by keeping the incision and passage
of the drain on top of the rib.

e When the pleura is reached, puncture the pleura
with the forceps and thread the chest drain, the
largest that will comfortably pass through the inter-
costal space into the cavity by holding the tip of the
tube in the forceps. Do not use the stylette as this
can damage the lung.

e Ensure all the drainage holes of the catheter are
inside the chest.

e Fix the drain with a gauze dressing, tape and a
suture.

e (Connect to an underwater seal. If the drain has
been placed correctly, fluid will flow out and the
fluid level will “swing” with respiration.

A prolonged course of antibiotics will be needed (2-4
weeks). Use chloramphenicol (with flucloxacillin if possi-
ble). (See above for doses.) If possible give the first week
intravenously before changing to oral. Remember a clear
fluid aspirate can suggest another diagnosis such as tuber-
culosis or lymphoma (especially if blood stained).

Lung abcess

Diagnosis

A lung abscess is collection of pus in the lung. This can
result from an untreated foreign body, aspiration of other

material such as vomit, infection with S. aureus or as a
complication of bronchiectasis. When examining the
child, the findings may be similar to the child with pneu-
monia, though he/she will often have been ill for longer.
A chest X ray will be helpful. Ultrasound can show
whether the abscess lies close to the posterior chest wall.

Treatment

Antibiotics are the most important form of treatment and
a long course (4—6 weeks) must be given. Use chloram-
phenicol and flucloxacillin as in empyema. If certain the
abscess lies close to the posterior chest wall then it can be
aspirated it in the same way as an empyema (see above).
On no account should a chest drain be placed in a
pulmonary abscess as this will create a fistula. If the
child has been ill for weeks, then ensure good nutrition.

Bronchiectasis

Diagnosis

Broncheictasis occurs when the bronchi become baggy
and full of mucus and pus. Bronchiectasis may follow
infection such as tuberculosis, pertussis and measles. It
may be due to a congenital problem such as cystic fibrosis
(see Chapter 3.4) or abnormal cilia.

Sometimes a child who has had lobar pneumonia does
not recover fully and develops bronchiectasis in the
affected lobe. There are other rare causes such as some
viral infections.

Children with bronchiectasis usually cough and pro-
duce sputum every day. Their symptoms may become
much worse at times due to secondary infection. The child
may have finger clubbing and a hyperinflated chest and
coarse crackles in many parts of the lung. Look for thick-
ened bronchi and areas of consolidation on the chest Xray.

Treatment

Bronchiectasis cannot be cured though occasionally
symptoms can be improved by removing the lung
lobe that is most severely affected. The child and their
parents must understand that daily treatment with chest
physiotherapy and frequent courses of antibiotics will be
needed. The use of antibiotics (above) and physiotherapy
is described in Chapter 3.2.
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Sarah Samuels

This chapter describes therapy for bronchiectasis, cystic
fibrosis and other conditions with excess airway secretions.

Postural drainage

Positioning to allow drainage by gravity from lung seg-
ments to central airways.

Infants: use a maximum of five positions in 10 minutes,
progressing to older children: (two to three positions in up
to 30 minutes).

® ypper lobe
— apical segments — sitting (Figure 3.2.1.1)
— posterior segments — prone, one pillow below
affected side (Figure 3.2.1.2)
— anterior segment — supine (Figure 3.2.1.3)
® middle lobe/lingual
— chest tipped 15° below horizontal, lying supine,
with a pillow supporting ipsilateral hip and shoulder
(Figure 3.2.1.4)
® [ower lobe
— apical segments — prone (Figure 3.2.1.5)
— anterior basal — chest tipped 20° below horizontal,
lying supine (Figure 3.2.1.6)
— lateral basal — chest tipped 20° below horizontal,
lying on unaffected side Figure (3.2.1.7)
— posterior basal — chest tipped 20°, below horizontal,
lying on unaffected side (Figure 3.2.1.8)

Equipment
Carer’s lap (infant)/bean bags/pillows/tilted bed.

Adjuncts to postural drainage

The following may be combined with postural drainage:
® (Chest clapping — done over area to be cleared with a
cupped hand

Physiotherapy for suppurative
lung disease

® (Chest shaking — fine manual shaking in line with rib
motion during the expiratory phase of breathing

® Active cycle of breathing — relaxed tidal breathing,
four deep breaths to maximal inspiration with hold,
relaxed expiration. Huff — forced expiration at mid to
low lung volumes with glottis open (as if misting
glass), cough to clear secretions and repeat cycle until
chest clear. Note where bronchoconstriction is an
issue: (i) increase time spent doing tidal volume
breathing, (ii) omit percussion, or (iii) increase tidal
volume breathing and omit percussion.

Relative contraindications

Raised intracranial pressure
Severe hypertension

After abdominal surgery
Major haemoptysis
Pulmonary oedema
Surgical emphysema
Tension pneumothorax
Cardiac arrhythmias
Gastro-oesophageal reflux

Positioning

® To maximise ventilation-perfusion matching (for
example pneumonia, asthma, pneumothorax) in self-
ventilating patients, position with better ventilated
lung uppermost.

® [n severely breathless patients, use sitting with a for-
ward lean, or recovery position. Use pillows to raise
and support the chest where patients cannot tolerate
lying flat.
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1 Apical segments upper lobes 5 Apical segments of lower lobes

2 Posterior segment right upper lobe 6 Anterior segments of lower lobes
(reverse for left)

3 Anterior segments upper lobes 7 Posterior segments of lower lobes

4 Right middle lobe (reverse for left) 8 Lateral segments of right lower lobes
(reverse for left)

Figure 3.2.1 Postural drainage positions
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Martin Samuels

Minimum standards requirements

e Inhaled bronchodilators (with spacers)

e |nhaled steroids

e Prednisolone/hydrocortisone

e Nebulised bronchodilators

e Oxygen

e Epinephrine/lV salbutamol/IV aminophylline
e Pulse oximetry

Asthma is a condition characterized by episodic or recur-
rent symptoms of cough, wheeze, chest tightness and
shortness of breath. It is due to variable and reversible air-
way obstruction associated with chronic airway inflam-
mation. Asthma has become more prevalent over the last
20 years, along with the other atopic conditions such as
allergic rhinitis and eczema. This is particularly so in rich
countries where it is reported to occur in up 10-15% of
children.

Young children (<5 years) often have “asthma-like”
symptoms (cough, wheeze and shortness of breath) in
response to respiratory infections, but with no demonstra-
ble problem between infections. This tendency often stops
in early school years. In these children, treatment of
episodic symptoms with asthma therapies may still provide
relief of symptoms. However, in young children (<2-3
years old) with severe episodes or symptoms continuing
between infections (interval symptoms), it is necessary to
consider or exclude other diagnoses, such as bronchiecta-
sis, tuberculosis, foreign body and cystic fibrosis.

Diagnosis

The diagnosis is clinical, and based on a history of:

® recurrent cough, wheeze, shortness of breath, or chest
tightness

® symptoms worse at night, and on exertion

® symptoms worsened by respiratory infections, inhaled
irritants (for example cigarette smoke), cold air, animal
furs, excitement or upset

® personal or close family history of eczema, rhinitis or
asthma.

el

xXamination may identify:

no abnormalities

slow growth

overinflation of chest, Harrison’s sulci
wheeze, particularly on forced expiration
® rhinitis or eczema.

Investigations are not usually needed, but may help sup-
port the diagnosis or exclude other conditions:
® Chest X ray — is normal or shows overinflation (flat
diaphragms and hyperlucency, particularly when
severe or acute), or increased peri-hilar linear markings
® Peak flow (in 7-8 year olds and over) — this may
show >15%:
e variability from morning to night (keep a peak flow
diary)
e fall after 5-10 minutes hard exercise
e rise after a dose of inhaled bronchodilators (for
example salbutamol)
® Spirometry — will show FEVI1:FVC of < 85% and
concavity in flow-volume loop, at least partially
reversed by a dose of inhaled bronchodilators.

Skin prick tests, or IgE RASTs do not help in the diagno-
sis, and infrequently in the management.

Symptoms that resolve with bronchodilators with or
without steroids also support the diagnosis.

Management

® Avoid allergic/irritant factors, for example smoke,
chemical fumes, house dust mites, animal fur.

Discourage cigarette smoking and new pets at home.

® Do not stop child from exercising, but predose 5-10
minutes beforehand with a dose of inhaled bron-
chodilators (for example salbutamol, terbutaline).

® (ccasional symptoms (for example on 2—4 days per
week) may be relieved with a beta-2 agonist bron-
chodilator (a reliever).

e Use inhaled where possible, apart from in acute
severe or life-threatening attacks when the intra-
venous route may be used.

e Use an aerosol spray (metered dose inhaler) with a
spacer (first choice):

(i) A commercial medium to large volume
spacet, for example Volumatic, Nebuhaler,
Aerochambet, or
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(ii) A plastic bottle or polystyrene cup with the
aerosol sealed into one end, and the open end
held closely over the nose and mouth

(iii) Use 200-1000 micrograms (2—10 sprays):
more may be needed in younger children, or if
acutely breathless (and repeated)

(iv) Each spray/puff should be inhaled individually
in turn with 4-5 breaths, rather than filling
the spacer device with multiple sprays

(v) For children <5 years old, attach a facemask
(for example inverted adult mask) to the
mouthpiece of a spacer

(vi) clean spacer with soapy water and leave to dry
naturally to reduce static electrical charges on
inside.

e Alternatively use a dry powder inhaler such as a
rotahaler, turbohaler, diskhaler (these are more
portable) or nebuliser (less portable).

¢/ Children with asthma should always have immedi-

ate availability to their usual reliever inhaler device:
over 7-8 year olds may Keep their device with them.
® More frequent symptoms, regular nocturnal symptoms
or daily use of a bronchodilator should be treated with
regular medication aimed to control airway inflamma-
tion (preventer): cromoglycate or steroids. Use
inhaled, preferably through a spacer (first choice).
e sodium cromoglycate: 10 mg (two puffs of MDI)
four times daily (expensive)
e beclomethasone: 200-400 micrograms twice daily
— rinse mouth after each dose of inhaled steroid
— aim for rapid control of symptoms, and then tail
down dose slowly

— gaining control may be helped by a short course
(7-10 days) of systemic steroid (for example
prednisolone 500 micrograms/kg once daily
after food or milk, maximum daily dose 40 mg)

— continue with bronchodilator use for symptom
relief

® For regular or severe symptoms, consider:

e if diagnosis is correct

e if there are other aggravating factors, for example
rhinitis, stress, gastro-oesophageal reflux

e if medication is being taken correctly

e increasing inhaled steroid dose (beclomethasone to
400-800 micrograms twice daily) or

e adding long-acting inhaled (for example
salmeterol) or long-acting oral beta-2 ago-
nists or

e oral methylxanthines (for example theophylline 5
mg/kg 3—4 times a day)

e as a last resort, use of alternate-day oral pred-
nosilone (start at 500 micrograms/kg on alternate
days and reduce rapidly to 100 micrograms/kg on
alternate days [to nearest 1mg or 5mg tablets]).
Stop as soon as possible.

¢/ Children on inhaled or oral steroids should have

regular checks of their growth and be watched for
steroid side effects (for example oral thrush)

The control of asthma should be regularly reviewed (for
example three-monthly) and medication stepped up or

down dependent on symptoms * peak flow measure-
ments or spirometry . Families should have written
instructions and may learn to change treatment them-
selves, with support.

Acute asthma

Initial treatment of a mild to moderate acute attack of
asthma includes:

Reassure child and parents and avoid upset which may
exacerbate respiratory distress

Give regular inhaled beta-2 agonist bronchodilator, for
example salbutamol aerosol 200-1000 micrograms
via spacer or 2.5 mg for <5 years and 5 mg for >5 years
via nebuliser 2-4 hourly (use oxygen to drive the
nebuliser if possible)

Give systemic steroids: oral prednisolone 500 micro-
grams/kg (maximum of 40 mg) with food or milk to
avoid gastric irritation or IV hydrocortisone 4 mg/kg
12-24 hourly

Treat or remove any exacerbating factors (see
“Diagnosis” above).

Features of severe or life-threatening asthma
include:

too breathless to feed, drink or talk

marked recession/use of accessory muscles
respiratory rate > 50 breaths/min

pulse rate >140 beats/min

poor chest movement/silent chest
exhaustion/agitation/altered conscious level.

Treat immediately (use ‘ABC’ approach): (4
100% oxygen via facemask with reservoir bag at v
10-15 litres/min
Inhaled beta-2 agonist bronchodilator given contin- (4
uously at first and then 30 minutes to 2 hourly, for
example salbutamol aerosol 1-2 mg (10-20 puffs) via
spacet, or 2.5mg for <5 years and 5 mg for >5 years
via nebuliser, and repeated as required.

If nebulised or inhaled bronchodilators not available,
give subcutaneous epinephrine 10 micrograms/kg of
1in 1000 to a maximum dose of 300 micrograms. If
no improvement after 20 minutes, repeat dose
Systemic steroids (prednisolone or hydrocortisone — (4
see above)

Consider intravenous beta-2 agonist salbutamol (load-
ing dose 5-15 micrograms/kg over 10-15 min, fol-
lowed by 100-500nanograms/kg/min (that is
0.1-0.5 micrograms/kg/min) by IV infusion. Severe
and life-threatening hypokalaemia may occur with IV
salbutamol, potentiated by steroids. If possible monitor
the ECG continuously and check K* 12 hourly. ECG
signs of hypokalaemia are: ST depression, T wave
reduction and prominent U waves. Ensure mainte-
nance potassium intake is given.

An alternative is aminophylline (loading dose 5 mg/kg
over 20 minutes, followed by 1mg/kg/hour by IV
infusion if 1-12 years and 500 micrograms/kg/hour if
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>12 years or <1 year of age. Severe nausea may
occur with this drug.
Monitor above clinical features regularly and also monitor
OXygen saturation, by pulse oximeter if available. Keep
Sa0, >94% by the administration of oxygen, either by face
mask or by nasal cannulae. Use oxygen to drive nebulisers.
Transcutaneous Pco, monitoring is valuable in
severe asthma.
In cases not responding to above measures, obtain chest
Xray and consider mechanical ventilation (slow rate,

long expiration). A blood gas measurement showing
respiratory acidosis can be valuable at this time, but
remember that invasive procedures can worsen
respiratory distress. If intubation and ventilation
becomes essential, ketamine induction followed by
inhalational anaesthetic gases (for example
halothane) may assist bronchodilatation.

Following any acute episode, review asthma control
and management, including correct use of medications
and need for step up in “preventive” treatment.

165



Alan Smyth

Minimum standards requirements

e Pancreatic enzyme supplements
e Fat-soluble vitamins (A, D, E)
e Daily chest physiotherapy

e Early antibiotics: flucloxacillin,
cephalosporins, amoxycillin, chlorampheni-
col, ciprofloxacin, gentamicin, ceftazidime

Cystic fibrosis (CF) is a genetic disorder (autosomal reces-
sive) affecting lung, digestive system, sweat glands, livet,
pancreas and reproductive system. Most deaths from cys-
tic fibrosis are from respiratory failure. In rich countries,
many patients now survive well into adult life.

Incidence

The incidence, in countries such as the United Kingdom
and the USA, is around 1 in 2500 live births, and around
1 in 25 of the population are carriers. Very little is known
about its frequency in poor countries. Diagnosis relies
on the sweat test, which is difficult to perform
where laboratory facilities are limited. The incidence
of CF amongst black South Africans is thought to be
between 1 in 700 and 1 in 14000 with between 1 in 14
and 1 in 60 being carriers amongst the general population.
In some rich countries there is routine screening of
newborn infants from heel prick blood samples.

The CF gene

The CF gene is on chromosome 7. The commonest muta-
tion causing disease is DF508 and it occurs all over the
world. (It is as common in CF patients in North Africa as
it is in Northern Ireland.) Over 600 other mutations have
been found, many of which are rare. The gene product is
a protein which sits on the apical membrane of epithelial
cells and regulates the movement of chloride ions. When
there are two abnormal genes, the protein is defective and
chloride transport is disrupted.

Cystic fibrosis

Pathophysiology

In the cells lining the airways of CF patients, chloride
ions cannot leave the cell to enter the bronchial lumen.
The cell cytoplasm is high in salt and water moves from
the airway lumen into the cell by osmosis. The mucus
within the lumen becomes dehydrated. Sticky mucus
interferes with the action of the respiratory cilia, leads to
bacterial colonisation of the airway, with chronic
inflammation and neutrophil damage. There are also
viscid secretions in the biliary tract, pancreas and
reproductive system.

Presentation

Meconium ileus

In the newborn period babies may present with a triad of:
® Failure to pass meconium in the first 24 hours

® Abdominal distension

® Vomiting.

This picture may also occur in surgical conditions
(Hirschsprung’s disease, imperforate anus) and the sick
newborn infant may develop non-specific abdominal dis-
tension. Around 15% of babies with CF present with
meconium ileus; difficulty passing thick, sticky meco-
nium, leading to small bowel obstruction.

Presentation in older children

® Malabsorption (pale, greasy stools) and failure to thrive
Rectal prolapse

Chronic and recurrent chest infections

Partially digested material, with a high fat content may
block the ascending colon (“distal intestinal obstruc-
tion syndrome”).

Differential diagnosis

The differential diagnosis of chronic cough and failure to

thrive includes the following:

® Pulmonary tuberculosis

® RBronchiectasis (especially following measles, which
may also cause chronic diarrhoea)

® HIV infection
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Yes

Investigate for pulmonary TB

« Early morning gastric lavage
and ZN staining of specimens

* Mantoux test
(consider using “diagnostic” BCG
if very malnourished)

« Obtain chest X ray if possible
(remember primary TB may be
difficult to diagnose on a
chest X ray)

The history may not be reliable. _——

Investigate for TB. If tests for TB are
negative and poor response to a therapeutic
trial of anti-TB treatment, then (in an infant)
HIV is likely.

Is there a parent or family member with tuberculosis?

Consider bronchiectasis

No

Is there a parent with HIV infection?
(important in infants where vertical
transmission may have taken place)

Yes

No

This makes vertically

acquired HIV infection likely
HIV antibody testing in an
infant is unreliable and
expensive. Give specific HIV
antiviral therapy if this is
available (see Chapter 4.18.)
Consider measures to prevent
vertical transmission in future
pregnancies.

Is there a history of measles
or previous severe chest infection?

Yes

« Try and obtain a chest X ray
A sweat or genetics « Try and obtain sputum (the cough is likely to be productive)
test for CF will be «—— Treatment:
helpful if « Treat active infection as per the acute lower respiratory infection

available

protocol (see Chapter 3.1)
« Start regular chest physiotherapy (this should be

given by the parent, even while the child is well) (Chapter 3.2)
* Encourage good nutrition

Figure 3.4.1 The differential diagnosis of the child with chronic cough and failure to thrive.

Figure 3.4.1 gives a flow diagram for the investigation of a
child with chronic cough and failure to thrive, in areas where
pulmonary tuberculosis and HIV infection are prevalent.

Diagnosing cystic fibrosis

The sweat test

This detects the high levels of chloride and sodium
in sweat found in CF patients. Ideally, the
specialised laboratory and experienced technician
needed should be available in at least one hospital in
every country. The principle of the test is to allow
pilocarpine to diffuse into the skin of the forearm
using an electric current (pilocarpine iontophore-
sis) which stimulates sweating via cholinergic
receptors in sweat glands. The sweat is collected on
filter paper and the weight, chloride and sodium
concentrations are calculated. At least 100 mg of
sweat is needed. Values highly suggestive of cystic

fibrosis are concentrations of chloride and sodium
of greater than 60 mmol/litre and a chloride con-
centration greater than the sodium.

Genetic tests

These can be performed on very small amounts of
blood, collected as a dried blood spot on filter
paper. It may be possible to send dried blood spots
to a genetics laboratory for analysis. A negative
genetic test does not rule out CF (only common
genes are tested).

Management

Treatment of children with CF in poor countries has been
identified as a priority area by WHO. For practical reasons,
children with CF can be seen regularly in a clinic along-
side children with bronchiectasis. It is important that the
child’s parents understand that CF cannot be cured.
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However many children can lead active lives with mini-
mal symptoms, provided daily treatment is given and dete-
riorations are treated promptly.

Pancreatic enzyme supplements

Most children with CF will require pancreatic enzyme
supplements (for example Creon, Solvay Healthcare; or
Pancrease, Jansen-Cilag). Young infants are given half a
capsule per milk feed. Older children may have over 10
capsules per meal. The capsules contain protease, lipase
and amylase. The lipase is the most important component
in preventing malabsorption. Most brands contain
between 5000 and 10000 units of lipase/capsule. The
correct dose of pancreatic enzyme supplements is not
necessarily related to age but rather that which is
required to control symptoms of steatorrhoea and achieve
normal growth. The maximum dose (expressed as units
of lipase) is 10000 U/kg/day.

Fat-soluble vitamins

Give extra fat-soluble vitamins. Appropriate doses are
vitamin E 50mg once daily in infants/young children
(05 years); 100mg/day older children (5-12 years);
200mg/day >12 vyears. Vitamin E may be given as
vitamin E suspension 100mg/ml or 50mg tablets.
Multivitamin drops, such as Abidec, which contains vita-
min A 4000 units/6 ml and vitamin D, 400 units/6 ml
are also required. Give Abidec:

® (.3ml/day for newborn infants

® (.6 ml/day for infants 1-12 months

® 1.2ml/day for children >1 year

Remember good calorie intake is vital. Do not restrict fat
in the diet.

Chest physiotherapy (see Chapter 3.2)

Routine, daily chest physiotherapy should be started as
soon as the diagnosis is suspected. The most common
method is percussion and postural drainage. In young
infants this can be performed with the child across their
parent’s lap whereas in pre-school children a foam
“wedge” helps the child achieve the correct position for
postural drainage (see Chapter 3.2). The percussion ele-
ment of the treatment involves firm “clapping” move-
ments with the flat of the hand against the child’s chest.
This imparts vibrational energy to the chest that helps
loosen bronchial secretions. Older children and teenagers
should be encouraged to take a more active part in their
physiotherapy. A technique incorporating periods of
diaphragmatic breathing followed by a forced expiration
or “huff” is suitable at this age.

Antibiotics

Children with CF often have intermittent infection with
Staphylococcus aureus in the first two years of life. In
pre-school and primary school age children, infection

with Haemophilus influenzae may take its place. Finally,
in the early teens, chronic infection with Pseudomonas
aeruginosa may become established. If the results of
sputum or “cough swab” cultures are available, then these
will allow you to choose an appropriate antibiotic. If not,
the likely organisms in the age groups described above,
will be a rough guide.

Prophylaxis

In rich countries, a continuous prophylactic antibiotic is
often given to children with CF, up until 2 years of age. An
antibiotic active against S. aureus is usually chosen. In
poorer countries this may not be an option, either because
the diagnosis is made when the child is over 2 years or
because continuous antibiotics are too expensive. However
one of the following antibiotics should be prescribed if pos-
sible for children under 2 years of age:

Flucloxacillin (oral): 125 mg 4 times daily

Cephadrine: 250 mg twice daily

Treatment of exacerbations

If the cough worsens or the child produces more sputum,
a full course of antibiotics (different to the prophylactic
drug) should be started and continued for at least two
weeks. Longer courses of antibiotics are given than in
most other conditions. The following are suitable antibi-
otics:

® Flucloxacillin, combined with amoxycillin, has good

activity against S. aureus and H. influenzae

Table 3.4.1

Oral flucloxacillin

Age Dose Doses/day
<1 year 125mg 4

1-7 years 250 mg 4

7-12 years 500 mg 4

>12 years 500mg-1g 4

Oral amoxycillin

Age Dose Doses/day
<1 year 125mg 4

1-7 years 250mg 4

>7 years 500 mg 4

® An alternative is chloramphenicol that is active against
S. aureus and H. influenzae. lts activity against
P aeruginosa is poor. Children with CF may receive
many courses of antibiotics in their lifetime and it is
important to limit the number of courses of chloram-
phenicol that they receive, because of the risk of
aplastic anaemia. However, because chloramphenicol
is cheap and readily absorbed when given orally, it is
justified to use it sparingly in CE
The oral dose of chloramphenicol is 12.5 mg/kg
6 hourly
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® [f P aeruginosa has been identified in sputum or
infection is suspected then use one of the following
antibiotics:

Table 3.4.2 Oral ciprofloxacin

Age Dose Doses/day Duration
Uptolyear 7.5mg/kg/dose 2 2 weeks
1-3 years 62.5mg 2 2 weeks
3-7 years 125mg 2 2 weeks
7-12 years 250mg 2 2 weeks
>12 years
<50kg 500 mg 2 2 weeks
>50kg 750 mg 2 2 weeks
Table 3.4.3 Intravenous or
intramuscular gentamicin*
Dose Doses/day Duration
3 mg/kg/dose 3 2 weeks

* Monitor levels if possible:
Peak: 5-10 micrograms/ml
Trough: <2 micrograms/ml

Patients with CF often have more rapid renal clearance
and have lower levels for a given dose than other patients.

If possible combine gentamicin with another anti-pseu-
domonal antibiotic such as ceftazidime:

Table 3.4.4 Intravenous ceftazidime

Dose* Doses/day  Duration Duration
(infusion)  (course)
50 mg/kg/dose 3 30 min 2 weeks

* Maximum dose 3 g three times daily

What complications may occur
in CF?

In addition to those features mentioned above under clin-

ical presentation, the following may occur:

® Haemoptysis

Pneumothorax

Bronchiectasis

Biliary cirrhosis, portal hypertension, and oesophageal

varices

Diabetes mellitus (requiring insulin)

Infertility (men)

® Women may become pregnant but will need careful
management of their chest problems.

With the best care, survival is possible into the fourth
decade. Careful management will improve the quality of
life greatly for children in poor countries. Sadly, most
patients with CF, in any part of the world, ultimately die
of respiratory failure.

169



Minimum standards requirements

e Antibiotics for rheumatic fever and
endocarditis

e Anti-heart failure drugs

e Anti-arrhythmic drugs and DC conversion
e A centre for specialist care

e Oxygen

This chapter does not attempt to give a detailed description
of the many different cardiac pathologies. Instead, it aims to
describe the common ways in which cardiac disorders pre-
sent and provides a means of making a practical diagnosis
and starting appropriate treatment. Every country or
region should have a hospital that can surgically cor-
rect the easily curable acquired or congenital heart
defects. This is the assumption here, but the reality is very
different. More than 90% of countries do not have such
facilities. Investigations or treatments, which are likely to
be unavailable or irrelevant in the absence of a specialist
cardiac centre in the country, are highlighted in bold italics.

Heart failure

Minimum standards requirements
o Furosemide, potassium, spironolactone
e Captopril

e Digoxin

The term “heart failure” is often used to describe the clin-
ical changes that occur when the cardiac pump cannot
meet the demands of the body. This may occur either
because the workload imposed on the heart is excessive or
because the cardiac pump is weak. The heart may be pre-
sented with an excessive workload when it is required to
pump a larger volume than usual or when it has to pump
against a higher resistance. These two conditions are
known as volume loading and pressure loading. In disad-
vantaged countries, heart failure secondary to volume
loading is most commonly caused by severe anaemia or
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fluid overload (particularly when giving intravenous fluids
as part of the treatment for infections or severe malnutri-
tion). In advantaged countries, one of the commonest
causes of heart failure secondary to volume loading is con-
genital heart disease with a large left to right shunt.
Cardiac failure secondary to pressure loading is less com-
mon and may be caused by congenital heart disease with
an obstruction to left heart outflow.

Establishing heart failure

The first priority is to establish that heart failure is present:
® Symptoms of heart failure in infancy
e Fatigue
e Poor feeding
e Breathlessness (particularly during feeds)
e Sweatiness (particularly during feeds)
® Signs of heart failure in infancy
Failure to thrive
Tachypnoea
Increased respiratory effort
Tachycardia >160 bpm
Sweating
Pallor
Hepatomegaly
Gallop rhythm
® Additional symptoms of heart failure in the older child
e Exercise intolerance
e Shortness of breath on exertion
® Additional signs of heart failure in the older child
e FElevated jugular venous pressure
e Basal crepitations on lung auscultation
e The cut-off for tachycardia is different beyond infancy
(>120 bpm 1-5 years; >100 bpm > 5 years).

Potential causes

Once cardiac failure has been diagnosed the potential
causes should be considered:

In first few weeks

Heart failure in the first few weeks of life is a medical
emergency and may be caused by:

® Severe anaemia

Excessive intravenous fluids

Renal failure resulting in fluid retention

Left heart obstruction

Supraventricular tachycardia
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® High output cardiac failure secondary to vascular
malformations.

Carefully check the fluid balance to exclude fluid overload.
Check renal function and exclude severe anaemia. Perform
an ECG to detect supraventricular tachycardia. Examine
the baby for cranial and hepatic bruits as cranial and hepatic
arteriovenous malformations are a potential (rare) cause of
high output cardiac failure. If these tests are negative
refer the child to a paediatric cardiologist as a left
heart obstructive lesion is likely and there may

be duct dependent systemic circulation (see
section below on congenital heart disease).

Beyond first few weeks

Heart failure beyond the first few weeks of life may be
caused by:

® Severe anaemia

® Severe malnutrition

® Excessive intravenous fluids

® (Congenital heart disease with increased pulmonary
blood flow (left to right shunting lesions and more
rarely cyanotic congenital heart defects with high pul-
monary blood flow)

® Rheumatic fever

® Mpyocarditis

® Cardiomyopathy

® [nfective endocarditis

® (Constrictive pericarditis (rare and most often caused
by tuberculosis) (see Chapter 4.10)

o

The same causes that present in the first few weeks
of life.

Anaemia is a common and often severe problem in disad-
vantaged countries (see Chapter 3.20). When the
haemoglobin falls below 7g/dl cardiac output must
increase to maintain oxygen delivery. Cardiac failure may
develop (usually with a haemoglobin less than 5 g/dl) sec-
ondary to high output. The treatment is transfusion, but
the increase in intravascular volume may precipitate wors-
ening heart failure. Blood must therefore be infused
slowly in small boluses and an exchange transfusion may
be needed if there is clinical deterioration. Furosemide
1 mg/kg IV should be given during transfusion. Protein-
calorie malnutrition is also an important cause of cardiac
failure in disadvantaged countries (see Chapter 3.16).
Although cardiac failure is unusual at presentation, it may
occur after several days of refeeding. Rapid refeeding can
cause a hypermetabolic state, demanding an increase in
cardiac output which cannot be met by the malnourished
heart which has a decreased cardiac reserve. The problem
is exacerbated by coexisting anaemia, blood transfusion,
inappropriate intravenous fluid administration and high
sodium diets. The other common causes of cardiac failure
are dealt with individually in the sections below.

Management of heart failure

® Ayoid intravenous fluids (especially those containing
sodium).
® (Calorie supplementation (see Chapter 3.16).

® Nasogastric feeding if inadequate oral intake.

® Bed rest for older children, in a semi-upright position
with the legs dependent.

® Oxygen if there is respiratory distress or hypoxaemia
due to pulmonary oedema.

® Relieve fever if >38°C.

® [n an emergency where there is pulmonary oedema,
give furosemide 1mg/kg IV which should produce a
diuresis within 2 hours. If the initial dose is ineffective,
give 2 mg/kg [V and repeat after 12 hours if necessary.

® Furosemide 1mg/Kkg orally once per day, twice per
day or three times per day. Dose frequency should be
adjusted to control symptoms.

® Spironolactone 1 mg/kg orally once per day, twice per
day or three times per day. Give in combination with
furosemide, matching the dose frequency, to enhance
diuresis and prevent furosemide-related hypokalaemia.

® [f furosemide is used without spironolactone, oral
potassium 3-5 mmol/kg/day should be given (supple-
mental potassium is not required if furosemide is given
for less than 4 days).

If more than twice daily diuretics are required, consider
captopril. Captopril should be commenced in hospital with
a 100 micrograms/kg test dose. The dose should then be
increased gradually over a number of days to a maximum
of 1 mg/kg three times a day. After the test dose and each
increment monitor the blood pressure carefully as hypoten-
sion is common. Reduce the dose if hypotension occurs.
Monitor renal function (plasma creatinine) carefully as
renal failure is a well recognised side effect. Stop captopril
if renal impairment develops. Stop spironolactone when
the captopril dose is greater than 500 micrograms/kg as
both drugs cause potassium retention. Do not give capto-
pril if there is left heart obstruction.

Monitor heart and respiratory rates, respiratory distress
and oxygenation regularly during treatment of acute heart
failure. It is necessary to both control the symptoms
of failure and to determine and treat the underlying
cause.

Rheumatic fever

Minimum standards
requirements: rheumatic fever
e Penicillin

e Aspirin

Prednisolone

Haloperidol/diazepam/lorazepam

Anti-endocarditis measures

Rheumatic fever is an abnormal immune response to group A
streptococcal infection in genetically susceptible individu-
als. It is most common between the ages of 6 and 16.
Symptoms of acute rheumatic fever follow streptococcal
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pharyngitis after a latent period of approximately three
weeks. There is no definitive test and diagnosis depends on
recognition of clinical signs known as the Jones criteria:

Jones criteria for rheumatic fever

Major criteria Minor criteria

Carditis Previous history of
Migratory large joint rheumatic fever
polyarthritis Fever
Erythema marginatum Arthralgia
Subcutaneous nodules First-degree heart
block
Chorea (onset Elevated acute phase
2—6 months reactants:
after pharyngitis) erythrocyte

sedimentation
rate (ESR)/
C-reactive
protein (CRP)

Acute rheumatic fever may be diagnosed when there is

evidence of recent infection with group A Streptococcus

and the child has two major or one major and two minor

criteria. Evidence of streptococcal infection is either

recent scarlet fever, a positive throat swab (poor reliability

because of the high rate of chronic carriage of group A

Streptococcusin the throat) or a raised ASO titre. If the

clinical findings are suspicious and the ASO titre is nega-

tive, further serological evidence of streptococcal

infection can be sought, for example, by performing

an antideoxyribonuclease B assay.
The following may be associated with rheumatic fever:

® Arthritis: occurs in approximately 75% of patients
(particularly in the knees, ankles, elbows and wrists)
and may cause marked pain that results in the child
refusing to use the affected limb. It is characterised by
its migratory quality (each joint usually remains
inflammed for less than a week) and its rapid response
to salicylate treatment. Symptoms usually resolve
immediately and rarely persist more than 2-3 days
once aspirin (up to 120mg/kg/day in 4-6 divided
doses by mouth after food) has been started. It is there-
fore important to withold anti-inflammatory treatment
until signs and symptoms are sufficient to recognise
the migratory nature of the polyarthritis.

® (Carditis: occurs in approximately 50% of patients and
often follows arthritis, occuring about 1 week later. The
severity of the carditis is often inversely proportional to
the severity of the arthritis.

® [rythema marginatum: is rarely seen. It consists of
irregular “snake like” erythematous macular lesions
with an advancing margin that clears in the centre.
The rash occurs mainly on the trunk, arms, buttocks
and thighs and is neither painful nor pruritic. It occurs
early in the disease but may persist for months.

® Subcutaneous nodules: are rarely seen unless there is
chronic carditis. They are found on the extensor sur-
faces of large joints, over the spinous processes of the
vertebrae and in the occipital region.

® Sydenham’s chorea: occurs in 10-15% of patients
but its onset lags behind the other manifestations by

several months. There is rapid involuntary purposeless
movement of the face, tongue and extremities,
marked emotional lability and muscular incoordina-
tion. There may be irregular contractions of the hand
muscles and when the hand is outstretched the wrist
may be flexed and the fingers dorsiflexed, giving a “sil-
ver fork” deformity. Serial evaluation of handwriting
may be useful to follow improvement.

Cardiac inflammation may involve the endocardium
(valvulitis mostly affecting the mitral and aortic valves), the
myocardium (impaired cardiac function) or the pericardium
in severe cases (pericarditis). Carditis usually causes no
symptoms and is diagnhosed during examination of the
patient with arthritis or chorea. Examination may reveal an
apical pansystolic murmur from mitral regurgitation, a mid-
diastolic murmur at the apex from narrowing of the mitral
orifice by thickened oedematous cusps or an early diastolic
decrescendo murmur from aortic regurgitation. If aortic
regurgitation is severe there will be a wide pulse pressure.
When myocarditis occurs, it is almost always accompanied
by valvulitis and may be marked by tachycardia out of pro-
portion to the fever, cardiac failure and rapid cardiac
enlargement on the chest X ray. Pericarditis may cause
chest pain and a pericardial friction rub. Despite a tachycar-
dia there is usually a prolonged PR interval on the ECG.
Severe early carditis is a poor prognostic marker.

Management of acute rheumatic fever

® Supportive care with bed rest during the acute phase.

® FEradicate streptococcal infection (for treatment regime
for streptococcal pharyngitis see below).

® Commence aspirin 90-120 mg/day in 4 divided doses.

e Reduce the dose to two-thirds when there is a
clinical response.

e When the C-reactive protein/erythrocyte-
sedimentation rate normalise, taper the aspirin
dose over 2 weeks.

® Give prednisolone 2mg/kg/day (maximum 60mg/
day) in place of aspirin for moderate to severe carditis
or pericarditis.

e [f prednisolone is given, continue for 3 weeks then
taper dose over a further 2-3 weeks. As the pred-
nisolone dose starts to taper, commence aspirin
50mg/kg/day in four divided doses and stop
aspirin one week after prednisolone is stopped.

® Treat heart failure as described above.

® Endocarditis prophylaxis is needed for dental and
surgical procedures after carditis (see below).

® (Chorea is usually self limiting but symptoms can be
severe. Haloperidol (12.5-25 micrograms/kg twice
daily — maximum 10 mg/day for child <12 years and
60mg/day for child >12 years) may be given to
relieve symptoms and benzodiazepines to provide seda-
tion. There may be extrapyramidal side effects from
haloperidol.

The disease may be prevented by detecting group A
streptococci in cases of pharyngitis (throat swab or rapid
antigen test) and treating with either oral penicillin V at a
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high dose of 250 mg (children) or 500 mg (adolescents)
three times per day for 10 days or one dose of IM
benzathine penicillin 0.6 MU for children <27 kg or 1.2
MU for children > 27 kg. Once there has been one episode
of rheumatic fever a recurrence is likely. The recurrence risk
is minimised by giving a monthly dose of IM benzathine
penicillin 0.6 MU for children <27kg or 1.2MU for
children > 27 kg or oral penicillin V 250 mg (children) and
500mg (>12 years) twice daily, after the acute attack,
(preferably for life). For patients allergic to penicillin,
erythromycin 40 mg/kg/day in 2-4 divided doses
(maximum 1 g/day) should be given to treat acute infection
and erythromycin 250mg (children <12 years) and
500mg (children >12 years) both twice daily, given to
prevent recurrence.

Long-term consequences of
rheumatic fever

After an attack of acute rheumatic fever there may be
permanent valve damage. Rheumatic heart disease occurs
when acute valve inflammation is followed by scarring and
fibrosis, resulting in various degrees of shortening,
thickening, rigidity, deformity, retraction and fusion of the
valve cusps. The commonest valve lesions are mitral
regurgitation, mitral stenosis and aortic regurgitation.
Rheumatic heart disease is most severe and progressive in
(1) children who initially have severe carditis (2) children
who have recurrent attacks of acute rheumatic fever. The
prognosis is more favourable if recurrences are prevented
(residual cardiac disease may disappear or improve and valve
damage only worsens in a few cases). It is therefore crucial
to maintain continuous antibiotic prophylaxis to prevent
further valve damage, particularly as children are prone to
develop a recurrence after the initial attack (below).

Mitral regurgitation

Mitral regurgitation is the commonest valve lesion in
children with rheumatic heart disease. Patients are often
asymptomatic during childhood as symptoms are caused
by left ventricular failure which may take as long as two
decades to develop. However, cases may present before
adolescence and mitral regurgitation may be rapidly
progressive in regions where the incidence of rheumatic
fever is high and recurrent rheumatic fever is common.
Mitral regurgitation may be diagnosed by the presence of a
blowing apical pansystolic murmur radiating to the left
axilla. There may also be a third heart sound and a short
low frequency mid-diastolic murmur from increased
transmitral flow.

Features of severe mitral regurgitation

® FEasy fatigue (caused by low cardiac output)

® Shortness of breath on exertion (caused by pulmonary
oedema)

® Hyperdynamic apical impulse and pansystolic murmur

® Apical impulse displaced laterally and inferiorly

® The chest X ray demonstrates cardiomegaly and left
atrial enlargement (a double density on the right heart
border and elevation of the left main bronchus)

® The ECG demonstrates left atrial enlargement (broad
bifid P waves in lead II and a prominent negative com-
ponent to the P in V1) and left ventricular hypertrophy
® Signs of pulmonary hypertension (see below)

If there are features of severe mitral regurgitation, the child
should be urgently referred for a paediatric cardiology
opinion as surgery is likely to be necessary. Ideally all
children with mitral regurgitation should be eval-
uated by echocardiography annually, as progressive left
heart dilation may result in irreversible left ventricular
dysfunction if referral is delayed until symptoms develop.
Medical treatment should be given for heart failure
(captopril is particularly useful) but children who are unwell
enough to require this often need either a mitral valve
repair or a mitral valve replacement with a mechan-
ical valve or bioprosthesis.

Mitral stenosis

If there is effective antibiotic prophylaxis, mitral stenosis
usually develops slowly over 5-10 years and is often not
sufficiently severe to cause symptoms in childhood. The
reality in countries where there is inadequate prophylaxis
and recurrent attacks of rheumatic fever are common is that
mitral stenosis may progress much more rapidly and
symptoms may be evident 6 months to 3 years after the first
attack. Mild stenosis does not cause symptoms, moderate
stenosis causes shortness of breath on exertion and severe
stenosis causes easy fatigue, shortness of breath at rest,
orthopnoea, paroxysmal nocturnal dyspnoea and haemop-
tysis. Mitral stenosis may be diagnosed by the presence of a
low frequency mid-diastolic murmur maximal at the apex.
The murmur may be accentuated by exercise and is often
accompanied by a loud first heart sound and a diastolic
opening snap. The murmur becomes longer as the severity
of the stenosis increases. In severe cases there are also signs
of pulmonary hypertension.

Signs of pulmonary hypertension

® [ eft parasternal heave

® [oud second heart sound

® Early diastolic murmur of pulmonary regurgitation at
the upper left sternal border

® FElevated JVP and hepatomegaly if there is right heart
failure

The chest Xray and ECG often show left atrial enlargement
when there is moderate mitral stenosis. Radiographic signs of
pulmonary oedema may be evident when stenosis is severe.
ECG changes of right ventricular hypertrophy and right axis
deviation are present when there is pulmonary hypertension.
Symptoms should be treated with diuretics and a low-sodium
diet. Digoxin is only indicated in rare cases where there is
atrial fibrillation secondary to left atrial enlargement.
Symptomatic children and children with signs of pulmonary
hypertension should be referred for paediatric cardiology
review as surgery is often necessary. The options for
treatment are open or closed mitral commissurotomy,
mitral valve replacement and percutaneous catheter
balloon mitral commissurotomy.
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Aortic regurgitation

Aortic regurgitation is less common than mitral regurgitation
and frequently occurs in combination with mitral valve
disease. Affected children usually remain asymptomatic for
many years as symptoms only become evident when left
ventricular dysfunction develops secondary to chronic left
ventricular volume overload. Severe symptomatic aortic
regurgitation may however become established within 1-2
years of the initial attack of rheumatic fever if recurrence is
not prevented. Once symptoms appear deterioration is often
rapid. Symptoms include exercise intolerance, shortness of
breath on exertion and chest pain in a few severely affected
cases. Examination reveals a blowing decrescendo early
diastolic murmur maximal at the mid to lower left sternal
border. The murmur is loudest sitting forward with the
breath held in expiration.

Signs of moderate to severe aortic regurgitation

The murmur lengthens and may be throughout diastole

Hyperdynamic apex

Apical impulse displaced laterally and inferiorly

Wide pulse pressure

Collapsing pulses

Visible pulsations in the suprasternal notch and neck

vessels

® Systolic murmur at the upper right sternal border (from
increased aortic valve flow)

If patients are symptomatic or have signs of severe aortic
regurgitation they should be referred for paediatric
cardiology assessment as surgery may be necessary.
Marked cardiomegaly on the chest X ray or multiple
ventricular ectopics on the ECG should also prompt
referral. Ideally all children with aortic regurgitation
should have an echocardiogram at least annually as
it is important to assess left ventricular dilation and
function to ensure that surgery is carried out before
irreversible left ventricular dysfunction develops. Exercise
tolerance may be improved by captopril treatment and
medical treatment for heart failure may be necessary in
severe cases. Surgical options include aortic valve
reconstruction, aortic valve replacement with an
aortic homograft or mechanical valve and
transferring the patient’s own pulmonary valve to
the aortic position (Ross procedure).

Cardiomyopathy and myocarditis

Dilated cardiomyopathy and myocarditis are disorders of
myocardial contractility.

Both are characterised by the presence of a large poorly
contracting heart and usually present as cardiac failure in
infancy, childhood or adolescence. It is very difficult to dis-
tinguish myocarditis from cardiomyopathy. A history of an
acute febrile illness preceding the onset of cardiac failure
by about two weeks is suggestive of myocarditis.

Physical signs include poor peripheral perfusion,
tachycardia, tachypnoea, increased respiratory effort,
hepatomegaly, elevated jugular venous pressure, a
gallop rhythm, a displaced apex beat and often a mitral

regurgitation murmut. Examine the child for signs of dis-
orders that may cause cardiomyopathy such as
myopathies, mitochondrial cytopathies, metabolic disor-
ders and connective tissue diseases.

If possible, arrange an echocardiogram to evaluate
cardiac function and to exclude coronary artery
abnormalities. Carry out a 12-lead ECG and a 24-hour
ECG to exclude incessant tachycardia as the cause of the
poor contractility. If facilities are available, screening
tests for myocarditis and the rare underlying causes
of cardiomyopathy can be carried out. Screening tests
include a full metabolic screen, an autoimmune
screen, a full blood count, inflammatory markers, blood
cultures, blood biochemistry, liver function, cardiac
enzymes, and a viral screen (stool for enterovirus
and serology for coxsackie virus, echo virus, HIV,
influenza, parainfluenza, measles, mumps, rubella
and Epstein—Barr virus). Often the search for an under-
lying cause is unproductive.

Treatment

Myocarditis and cardiomyopathy are treated in the same

way.

® \When possible refer to specialist centre

® Furosemide and spironolactone (see section on heart
failure, above).

® (Captopril (see section on heart failure, above).

® |ntubation and ventilation if pulmonary
oedema severe .

® |notropic support if available (dobutamine
5-10 micrograms/kg/minute, dopamine 5-10
micrograms/kg/minute).

® Anticoagulation to prevent thromboembolism
if cardiac function is very poor.

Infective endocarditis

Minimum standards requirements:
infective endocarditis

e Penicillin, gentamicin, flucloxacillin,
vancomycin, fucidin

e Blood culture
e Cardiac ultrasound
e Long-term venous catheters

Endocarditis should always be suspected in a child with a
cardiac defect when there is a fever without a focus.
Infection develops on injured areas of endothelium or on
abnormal or damaged heart valves. In some cases the onset
may be sudden with obvious signs of sepsis and cardiac fail-
ure (secondary to valve damage). However, in most cases
the onset is insidious and the diagnosis is unclear. There
may be fever, malaise, fatigue, arthralgia, anorexia and
weight loss. It may occur in a child previously thought to
have a normal heart (likely to have undiagnosed congeni-
tal heart disease or valve damage from rheumatic fever).
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Signs of endocarditis

Pyrexia

Microscopic haematuria

Splenomegaly

Changing heart murmur

Petechiae

Neurological abnormalities (caused by cerebral abscess
or infarction)

Splinter haemorrhages, Janeway lesions, Osler’s nodes
and Roth’s spots (characteristic but rare)

The diagnosis is made by isolating microorganisms from
the blood. At least three sets of blood cultures must be
obtained from different puncture sites. If possible, antibi-
otics should be witheld until multiple blood cultures have
been obtained and should only be started when the diag-
nosis is clear or there is a pressing clinical urgency. Blood
cultures will be negative in 10-15% of cases.
Echocardiography helps to make the diagnosis if vege-
tations are seen, but a negative echocardiogram does not
exclude the diagnosis.

Organisms most commonly isolated in
endocarditis

® Streptococcus viridans (commonest overall)

® Staphylococcus aureus (most cases of fulminant endo-
carditis)

® (Coagulase-negative staphylococci (if the patient has a
central line or is immunocompromised)

For Streptococcus viridans, IV benzylpenicillin 25 mg/kg
6 hourly and gentamicin 2.5mg/kg 8 hourly are given for
two weeks, followed by a further two weeks of oral amoxy-
cillin. If the organism is Staphylococcus aureus, IV flu-
cloxacillin 25 mg/kg 6 hourly is given for 4 weeks, coupled
with IV gentamicin 2.5 mg/kg 8 hourly (or sodium fuci-
date) 6-7mg/kg 8 hourly for the first two weeks.
Vancomycin 10 mg/kg 6 hourly is used in place of flu-
cloxacillin if the organism is a coagulase negative
Staphylococcus or the patient is allergic to penicillin. The
success of treatment is monitored by symptoms and inflam-
matory markers (WBC and CRP). Surgery is necessary
when the organism cannot be eradicated, when
there is evidence of embolisation, where there is a
large mobile vegetation at risk of embolisation or
when there is severe cardiac failure from valve dam-
age. (See page 394 for gentamicin dosage.)

Arrhythmias

Minimum standards requirements
e ECG monitoring

e Adenosine

e Synchronised DC conversion

e Digoxin/propanolol

Supraventricular tachycardia

Supraventricular tachycardia (SVT) is the commonest
tachyarrhythmia in childhood. It may present with poor
systemic output and heart failure in infancy or palpitations
and dizziness in later childhood. The tachycardia is usu-
ally narrow complex and the rate is usually faster than
230 beats/minute, distinguishing it from sinus tachycar-
dia. The commonest cause is an abnormal bundle of mus-
cle fibres bridging from the atrium to the ventricle (known
as an “accessory pathway”). The accessory pathway may
allow normal atrial impulses to conduct to the ventricles
prematurely causing a slurred stroke before the QRS com-
plexes on the ECG known as a delta wave (Wolff-
Parkinson-White syndrome). The pathway also allows
electrical depolarisation to pass in an abnormal circuit,
usually forward across the atrioventricular node and back
across the pathway, then forward across the atrioventricu-
lar node again, setting up a form of tachycardia known as
“re-entry”. Tachycardia secondary to abnormally rapid
atrial discharge (atrial flutter or atrial ectopic tachycardia)
is rarer in childhood.

Management of SVT

® Record a 12-lead ECG during the tachycardia.

® Record a rhythm strip (as many leads as possible) as
attempts are made to terminate the tachycardia.

® [n the infant try to terminate the SVT by facial immer-
sion in ice-cold water for 1-2 seconds.

® [f there are no symptoms and the attacks are short-
lived and resolve spontaneously in the older child no
treatment is needed.

® To terminate symptomatic or prolonged attacks of SVT
in the older child try vagal manoeuvres such as ice-
cold packs on the face, the Valsalva manoeuvre and
carotid sinus massage.

® |f tachycardia persists obtain IV access (via a large
antecubital vein if possible) and give a rapid bolus of
adenosine 50 micrograms/kg followed by a rapid
saline flush. Adenosine may cause bronchospasm
and is contraindicated in asthma.

® [f the SVT is not terminated give a larger dose of
adenosine, increasing by 50 micrograms/kg with each
dose until a maximum dose of 250 micrograms/kg is
reached (maximum 12 mg).

® [f the mechanism is not re-entry, transient atrioven-
tricular block caused by adenosine should reveal
underlying rapid atrial discharge (the tachycardia will
then continue).

® In infancy, digoxin can be used to treat an acute SVT that
does not respond to adenosine, providing the child is
haemodynamically stable. A loading dose of digoxin is
given (loading dose 20 micrograms/kg) immediately,
then 10 micrograms/kg at 8 hours and 10 micrograms/
kg at 16 hours, doses can be given orally or IV. IV doses
should be infused over 30 minutes and adenosine is then
repeated if the tachycardia has not terminated.

® Beyond 2 years of age and for treating acute SVT that
does not respond to adenosine, give verapramil as follows:
age 2-5 years 15 micrograms/kg; 5-10 years 50
micrograms/kg; 10-15 years 100 micrograms/kg. Give
all doses of verapramil over 15 minutes. Stop giving when
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tachycardia terminates. Only give if the child is
haemodynamically stable (never give a beta-blocker
and verapramil together).

® [f the tachycardia persists and there is haemodynamic
instability, carry out DC cardioversion (ideally QRS
synchronised but asynchronised if that is not possible).

® [n infants digoxin (4 micrograms/kg twice per day after
loading dose is given, if possible monitor plasma
levels) or propranolol (250 micrograms —1mg/kg
orally four times per day, titrate to response) can be given
to prevent further SVTs.

® Propranolol (dose as above orally), atenolol (1mg/kg
once per day) or flecainide (1mg/kg twice per day) can
be used to prevent further SVTs in older children.

DC Conversion

Use paediatric paddles for a child under 10 kg. Place one
paddle over the apex of the heart in the mid-axillary line
and the other immediately below the clavicle just to the
right of the sternum. If there are only adult paddles and
the child is less than 10 kg place one on the back and one
over the lower chest anteriorly. The first shock should be
0.5 joules/kg and subsequent shocks should be increased
stepwise to a maximum of 2 joules/kg.

Congenital complete heart block

® Consider in any newborn who has a consistent brady-
cardia.

® P waves are dissociated from QRS complexes on the
12-lead ECG.

® Perform an echocardiogram to exclude structural
heart disease.

® Monitor the heart rate for 24-48 hours.

® Assess perfusion, blood pressure and examine for signs
of heart failure.

® Arrange for a permanent pacemaker if there is
inadequate cardiac output, heart failure, struc-
tural heart disease or the heartrateis ~ <50/min.

Atropine 20 micrograms/kg or isoprenaline infu-
sion 100-1000 nanograms/kg/min can be used
for emergency treatment of severe bradycardia
with inadequate cardiac output.

Congenital heart disease

Minimum standards requirements

e Oxygen
e Morphine/propranolol

e Inotropes: dopamine, dobutamine,
epinephrine

e Antibiotic prophylaxis

e Drug treatment for heart failure

Congenital heart disease occurs in 5-8 per 1000 live
births. Congenital heart disease may present as:

® (Cyanosis in the newborn period

® (Cyanosis in the older infant

Incidence of common congenital cardiac

defects

(UK data)

Ventricular septal defect (VSD) 32%
Persistent arterial duct (PDA) 12%
Pulmonary stenosis 8%
Atrial septal defect (ASD) 6%
Coarctation of the aorta 6%
Tetralogy of Fallot 6%
Aortic stenosis 5%
Transposition of the great arteries 5%
Hypoplastic left heart syndrome 3%
Atrioventricular septal defect (AVSD) 2%

® (Cardiovascular collapse in the newborn period
® (Cardiac failure in infancy
® An asymptomatic murmur

This section explains how to recognise the presence of
congenital heart disease in each of these clinical scenarios
and provides enough information to make a working
diagnosis. Management decisions can then be made when
modern imaging techniques are not immediately available.

The cyanotic newborn

Is there a cardiac problem?

When a child is referred as a “blue baby” first check to see
whether there is genuine central cyanosis. Examine the
lips and tongue for blue discoloration and confirm the clin-
ical impression by measuring the oxygen saturation (less
than 94% is abnormal). If there is central cyanosis this
may have a cardiac or respiratory cause. Differentiation
between these can usually be determined from the clini-
cal features described in Table 3.5.1.

Table 3.5.1 Features suggesting the
cause of central cyanosis

Cardiac features Respiratory features

Premature
Respiratory distress

Term baby

Tachypnoea but no
respiratory distress

May have cardiac signs Chest X ray: abnormal lung
on examination fields

Arterial blood gas: P o,/ , Arterial blood gas:P o, ,
Pco, | or normal Pc 0,7 or normal

Fails hyperoxia test Passes hyperoxia test

Persistent pulmonary hypertension of the newborn
(PPHN) may mimic cyanotic congenital heart disease
using the clinical criteria described in Table 3.5.1.
However, it is usually possible to distinguish PPHN on the
basis of the history. In PPHN there is often a history of
fetal distress, resuscitation is frequently needed at birth,
improvements in oxygenation may be possible after
intubation and ventilation , there may be neurological
signs and saturations in the right arm may be significantly
higher than in the feet (suggesting right to left shunting
across the arterial duct).
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How to perform the hyperoxia test

Ensure there is good IV access.

Monitor oxygen saturations continuously.

Give 100% oxygen for 10 minutes.

Take an arterial blood gas in the right arm

(preductal) .

If Po, <20 kPa (150 mmHg), a cardiac cause

of cyanosis is likely (the test is “failed”).

® |f Po,>20 kPa (150mmHg), a respiratory
cause of cyanosis is likely (the test is
“passed”)

® Although pulse oximetry cannot reliably be
used in place of an arterial blood gas, a resting
saturation <80% and a saturation <90% after
10 minutes in 100% oxygen suggests cyanotic
heart disease requiring early intervention.

® |n theory, oxygen administration can cause
closure of the arterial duct, precipitating pro-
found hypoxaemia in some types of cyanotic
congenital heart disease, but this is not usually
observed in practice.

® prostaglandin E (which opens the duct)

should be available at the time of the

test and should be given if oxygenation

deteriorates.

What type of cyanotic cardiac defect is present?

If cyanotic congenital heart disease is suspected, an
attempt should be made to categorise the defect. It is not
necessary to make an exact anatomical diagnosis to decide
on the appropriate initial treatment. Cyanotic cardiac
defects can be divided into three broad categories, based
on physiology. The defect should be placed into one of the
three categories using the available clinical information.
Immediate management decisions can then be made.

1. Low pulmonary blood flow
In defects where there is low pulmonary blood flow the
physiology is the same whatever the precise anatomy of
the defect. Deoxygenated blood returning from the sys-
temic veins cannot flow through the right side of the
heart to the lungs. Pulmonary blood supply is therefore
via the arterial duct. The deoxygenated blood from the
right side of the heart shunts to the left side of the heart
(either via an atrial or a ventricular septal defect) and
the left ventricle receives both deoxygenated blood
from the right heart and oxygenated blood from the
pulmonary venous return. Blood entering the aorta is
therefore not fully oxygenated and the child appears
cyanosed. If the duct closes the infant becomes pro-
foundly cyanosed and is unlikely to survive unless pul-
monary blood flow is rapidly restored. This is duct
dependent pulmonary circulation, an example of
which is shown in Figure 3.5.1 (a diagram of the cir-
culation in pulmonary atresia with intact ventricular
septum).
2. Complete transposition of the great

arteries (TGA)

Here the aorta arises from the right ventricle and the
pulmonary artery from the left ventricle (Figure 3.5.2).

Figure 3.5.1 Circulation in pulmonary atresia with
intact ventricular septum. Example of low
pulmonary blood flow

RV = right ventricle;
LV = left ventricle;
RA = right atrium;
LA = left atrium;

PA = pulmonary artery;
Ao = aorta;
PDA = patent arterial duct.

Figure 3.5.2 Transportation of the great arteries.
For key, see Figure 3.5.1. Example of complete
transposition

Systemic venous return enters the right side of the
heart and is recirculated to the systemic arteries.
Pulmonary venous return enters the left side of the
heart and is recirculated to the lungs. Oxygenated and
deoxygenated blood are therefore separated in two
parallel circuits. Oxygenated blood enters the systemic
circulation only when there is mixing between the
two circuits. Mixing occurs at atrial level (across the
foramen ovale) and at ductal level (while the duct
remains open). Systemic oxygen saturation reflects the
amount of mixing (which in turn depends on the size
of these communications). If the atrial communication
is small oxygenation may therefore be duct dependent.
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Table 3.5.2 Features that help to distinguish the three types of cyanotic heart defect

Low pulmonary blood flow Complete TGA Common mixing lesion
Po, at rest Often <35 mmHg Often <35mmHg Often >45mmHg
Sa0, at rest <80% <80% 80-90%
Po, hyperoxia test Often <50 mmHg Often <50 mmHg 75-200 mmHg
Sa0, hyperoxia test <90% <90% 90-100%
Chest X ray Reduced pulmonary vascular Normal or increased Normal or increased
markings pulmonary vascular pulmonary vascular
markings with or markings
without narrow
mediastinum

Figure 3.5.3 Circulation in double-inlet left ventricle.
For key, see Figure 3.5.1. Example of common
mixing lesions

3. Common mixing lesions

In common mixing lesions oxygenated pulmonary
venous blood and deoxygenated systemic venous
blood mix in one of the cardiac chambers. An example
is shown in Figure 3.5.3 (a diagram of the circulation
in double inlet left ventricle). The systemic output is
therefore only partly oxygenated. The relative
amounts of pulmonary and systemic blood in the mix-
ture determine the oxygen saturation and the mode of
presentation. If pulmonary blood flow is high cyanosis
is minimal and the child usually presents at about two
months of age in heart failure. If pulmonary blood flow
is low (the complex lesion may coexist with pul-
monary stenosis) cyanosis is severe and is often
detected early.

The defect may be placed into one of the three categories
using Table 3.5.2. The table describes the typical clinical
findings in each category. These guidelines assist the
clinician but are not infallible and the nature of the defect
is sometimes only clear after echocardiography.

Although it is not imperative to reach a more specific
diagnosis, an anatomical diagnosis can sometimes be
made using clinical information and simple investigations.

Cyanotic defects with low pulmonary blood flow

Critical pulmonary stenosis

Pulmonary atresia with intact ventricular septum
Tetralogy of Fallot (with severe right ventricular out-
flow tract obstruction)

Pulmonary atresia with ventricular septal defect
Absent right atrioventricular connection

Critical pulmonary stenosis

There may be an ejection systolic murmur at the upper
left sternal border (from right ventricular outflow tract
flow) or a murmur at the lower left sternal border (tri-
cuspid regurgitation).

Pulmonary atresia with intact ventricular septum
There is either no murmur or a murmur at the lower
left sternal border (tricuspid regurgitation). There is
often cardiomegaly on the chest Xray. The praecordial
leads on the ECG usually show decreased right ven-
tricular voltages (small R waves in V1 and V2) and
dominant left ventricular voltages (prominent S waves
in V1 and 2 and prominent R waves in V5 and 6). The
QRS axis is usually between 0 and + 90 degrees.
Tetralogy of Fallot and pulmonary atresia with
ventricular septal defect

In both defects the cardiac silhouette on the chest
X ray has a concavity on the left heart border where
there is usually a convexity produced by the right ven-
tricular outflow tract and pulmonary artery. The ECG
shows dominant right ventricular voltages (normal
neonatal RS progression). The two pathologies are simi-
lar, but in Fallot’s tetralogy the right ventricular outflow
tract is patent, albeit narrow, generating a high-pitched
ejection systolic murmur at the upper left sternal border.
Absent right atrioventricular connection (also
known as tricuspid atresia)

There is often a long harsh systolic murmur (this may
arise from a restrictive ventricular septal defect or
pulmonary stenosis). The praecordial leads on the
ECG show decreased right ventricular voltages and
dominant left ventricular voltages. The QRS axis is
characteristically directed to the left and superiorly
between 0 and — 90 degrees.

Complete transposition of the great arteries
There is usually no murmur. The ECG shows domi-
nant right ventricular voltages (normal neonatal RS
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progression). Therefore, if a newborn is severely
cyanosed and otherwise appears clinically normal,
actively look for a narrow mediastinum on the chest
Xray to help make the diagnosis.

Management of defects with low pulmonary

blood flow or complete TGA

® Do not give oxygen after the hyperoxia test as it may
precipitate ductal closure.

® Start intravenous prostaglandin E (PGE) to
maintain ductal patency. There are two formula-
tions, prostaglandin E, and prostaglandin E,
which is much less expensive. Commence PGE,
or PGE, at 10 nanograms/kg/min.

® PGE infusion is made up by adding
30 micrograms/kg of prostaglandin to 50 ml of
3% glucose or 0.9% saline (if pump run at
1 ml/hour= 10nanograms/kg/min).

® PGE often causes hypoventilation and apnoea. If
oxygen saturations start to fall after PGE has been
started assess respiratory effort. If respiration is
shallow or slow intubate and ventilate in air.

® [f oxygen saturations start to fall after PGE is
started and respiratory effort appears adequate,
increase PGE dose stepwise until a response is
seen (maximum dose 100nanograms/kg/min
Sfor PGE, and PGE,).

® |f saturations are initially very low and fail to
improve increase the PGE dose stepwise
until a response is seen.

® Arrange for an urgent paediatric cardiology review and
transfer to a cardiac centre.

® Defects with poor pulmonary blood flow usu-
ally require a systemic to pulmonary artery
shunt (modified Blalock—Taussig shunt) to
provide a stable pulmonary blood supply.

® TGA often requires enlargement of the
interatrial communication by balloon atrial
septostomy, followed by an arterial switch
operation if surgical expertise is available.

Management of common mixing lesions

® Monitor the child on the neonatal unit.

® Arrange for an echocardiogram as soon as possi-
ble to define the anatomy.

® |f oxygen saturations fall progressively to
less than 70% commence PGE and arrange for
an urgent paediatric cardiology review.

® Once the anatomy is defined it may be possible to
discharge the baby without further treatment (after
paediatric cardiology advice has been obtained).

The older infant with cyanosis

Is there a cardiac problem?

When an older infant presents with cyanosis, cardiac
pathology is likely if:

® respiratory distress is not severe

® there is no carbon dioxide retention

® respiratory pathology is not evident on the chest X ray

® The cardiovascular examination is abnormal (see
below).

What type of cardiac defect is present?

The cyanotic defects that commonly present after the
neonatal period are tetralogy of Fallot and cyanotic defects
with high pulmonary blood flow. They may escape detec-
tion at birth because cyanosis is initially only mild. In
tetralogy of Fallot there is right ventricular outflow tract
obstruction and a large ventricular septal defect (VSD)
(right ventricular hypertrophy and aortic override are the
other components of the tetralogy). The right ventricular
outflow tract obstruction limits blood flow to the pul-
monary arteries, causing deoxygenated blood to shunt
right to left across the VSD, resulting in cyanosis. With
time the right ventricular outflow tract obstruction usually
becomes more severe, causing further reductions in pul-
monary blood flow, more right to left shunting and
increasing cyanosis.

In cyanotic defects with high pulmonary blood flow
(mostly common mixing defects) pulmonary flow
increases as pulmonary vascular resistance decreases over
the first few weeks of life, resulting in progressively wors-
ening cardiac failure.

Cyanotic defects with high pulmonary blood flow
Truncus arteriosus

Total anomalous pulmonary venous connection
Double inlet left ventricle

Absent right atrioventricular connection with large
ventricular septal defect

Pulmonary atresia with large or multiple
aortopulmonary collateral arteries

Transposition of the great arteries with large
ventricular septal defect

® Findings in tetralogy of Fallot:

® May present with increasing cyanosis

e May present with an ejection systolic murmur at
the upper left sternal border

e Reduced pulmonary vascular markings on chest
Xray

e (Children are often asymptomatic but there may be
sudden periods of increased cyanosis known as
“hypercyanotic spells”.

In the management of tetralogy of Fallot, the
anatomy should ideally be confirmed by
echocardiography, preferably within a few
weeks of presentation, and surgical correction
should be carried out between 6 and 12 months
of age (although it can be carried out later).

® Characteristics of hypercyanotic spells:
e Spells often occur on waking from sleep or after
feeding
The infant becomes restless and agitated
There is increased cyanosis and pallor
Respiration is often rapid and shallow
In severe spells crying is followed by limpness or
loss of consciousness
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e They usually last 1-5 mins but may last longer
when severe

o The ejection systolic murmur shortens or becomes
inaudible.

v/ Hypercyanotic spells may be life threatening. If a

child starts to have spells, discuss with a paediatric
cardiologist immediately as this is an indication for
urgent surgery.
® [f spells are more than a few minutes in duration treat
urgently as follows:
e Knee—chest position
e Oxygen by face mask
e [V or IM morphine 100 micrograms/kg (or IV
ketamine 1 mg/kg)
IV bolus 0.9% saline 10-20ml/kg
IV propranolol 50 micrograms/kg (have isopre-
naline ready in case of excessive beta—blockade)
e (General anaesthesia in intractable cases
e Epinephrine may make them worse.
® Findings in defects with high pulmonary
blood flow:
e May present with cardiac failure 2—-6 weeks of age
e Active praecordium
e Murmur usually present (may be systolic, diastolic
or continuous)
e Increased pulmonary vascular markings on chest
Xray.

In the management of cyanotic defects with high pul-
monary blood flow, define the anatomy by echocar-
diography. Manage cardiac failure medically (see below).
Surgical correction or pulmonary artery banding
will be necessary in most cases.

Neonatal cardiovascular collapse

Is there a cardiac problem?

When a child presents in shock in the first month of life,
the working diagnosis is often dehydration or sepsis. The
following features may suggest a cardiac rather than a
non-cardiac cause for the poor systemic output:

® (ollapse in the first two weeks of life

Poor feeding, lethargy and tachypnoea prior to collapse
Hepatomegaly

Pulmonary oedema and cardiomegaly on chest X ray
Lack of response to intravascular volume expansion.

What type of cardiac defect is present?

Left heart obstruction is the most likely cardiac cause of
cardiovascular collapse with low systemic output in the
first two weeks of life.

Left heart obstruction

® Critical aortic stenosis

® Hypoplastic left heart syndrome (HLHS)
® Coarctation of the aorta

® Interrupted aortic arch

Figure 3.5.4 Hypoplastic left heart syndrome.
For key, see Figure 3.5.1.

In hypoplastic left heart syndrome all of the left
heart structures are small (Figure 3.5.4). There is insuffi-
cient forward flow through the left ventricle and the aor-
tic valve to support the systemic circulation. Pulmonary
venous return cannot pass through the left heart so
crosses the atrial septum and enters the right atrium, mix-
ing with systemic venous return. Mixed pulmonary and
systemic venous blood enters the right ventricle and is
pumped to the pulmonary arteries and also across the arte-
rial duct to supply the systemic circulation. Ductal flow
passes to the descending aorta and retrogradely around
the aortic arch to supply the head and neck vessels and
the coronary arteries. Ductal flow is not fully oxygenated
so there is a degree of central cyanosis. When the duct
closes the cardiac output falls precipitously, the infant
becomes shocked and cardiac failure develops. This is
duct dependent systemic circulation. The haemodynamics
are the same in critical aortic stenosis.
Coarctation of the aorta consists of a narrowing in the
descending aorta close to the aortic end of the arterial duct.
Contractile tissue may extend from the duct into the aorta
so that when the duct closes it draws in the adjacent section
of aorta causing obstruction. Flow to the head and neck ves-
sels is maintained but flow to the lower body distal to the
coarctation site is dramatically reduced. The infant becomes
shocked and acidotic. Cardiac failure develops secondary to
high systemic afterload. This is also an example of the sys-
temic circulation depending on ductal patency (although
systemic blood flow may not directly depend on a right to
left shunt through the duct). In interrupted aortic arch
perfusion to the lower part of the body depends on right to
left ductal flow and presentation is similar to coarctation.
The following features help to distinguish between the
lesions:
® [f all of the pulses are weak or absent consider HLHS
or critical aortic stenosis

® |f the right arm pulses are palpable and the femoral
pulses are weak or absent consider coarctation or inter-
rupted aortic arch (note however that all pulses may
initially be impalpable if the cardiac output is poor)
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® [f four limb blood pressures demonstrate significantly
lower blood pressures in the legs than the right arm (a
gradient of more than 20 mmHg), consider coarctation
or interrupted aortic arch

® (Coarctation often presents towards the beginning of
the second week of life

® HLHS often presents in the first two days of life

® [n HLHS, the ECG shows reduced left ventricular volt-
ages (small R waves V5 and Vo).

Other cardiac causes of cardiovascular collapse in the first
few weeks of life are supraventricular tachycardia (SVT)
and cyanotic congenital heart disease with duct-dependent
pulmonary blood flow (when the duct closes the ensuing
profound hypoxaemia causes acidosis and cardiovascular
collapse). SVT should be evident on the ECG and cyanotic
heart disease should be suspected when the oxygen satu-
ration remains low after instituting the management
detailed below for left heart obstruction.

Emergency management of low systemic output

secondary to left heart obstruction

® (Check ECG (to exclude SVT as a cause of collapse).

® DPeripheral intravenous access if not already established
(if intravenous access is difficult, then intraosseous
access should be obtained).

® Fluid bolus 10ml/kg (0.9%) N saline if not already
given.

® |ntubate and ventilate if significant respira-
tory distress (high PEEP 8-10 cmH , O)

® Commence prostaglandin E , or E, at 100
nanograms/kg/min (give for 30 minutes
then reduce to 25 nanograms/kg/min, reduc-
ing again to 10 nanograms/kg/min when
stabilised).

® Admit to paediatric ICU/HDU.

® (Check blood sugar, FBC, U&E, coagulation, calcium,
magnesium and correct abnormalities.

® Take blood cultures and treat with intravenous antibi-
otics as sepsis cannot be excluded.

® Check arterial blood gas (right arm if
possible).

® Correct acidosis with IV sodium bicarbonate 4.2%;
ideally intubated and ventilated.

® Give [V furosemide 1 mg/kg if chest X ray shows pul-
monary oedema.

® Central venous access and arterial line

® Reassess whether further intravascular volume needed
(give if CVP low).

® Dopamine 5-10 micrograms/kg/min if perfusion
remains poor or blood pressure remains low.

® Epinephrine 100 nanograms to 2 micrograms/kg/min
if perfusion remains poor or blood pressure low (by
central venous access only).

® Ask for urgent paediatric cardiology review
and advice.

Congenital heart disease causing
heart failure

The causes of cardiac failure are detailed at the start of
the chapter. If non-cardiac causes and acquired cardiac

problems are unlikely on the basis of the clinical findings,
congenital heart disease must be considered. If congenital
heart disease is possibly the cause of the cardiac failure,
refer to a paediatric cardiologist without delay as many
congenital heart defects are eminently treatable.
In the first few weeks of life left heart obstruction is the
commonest type of cardiac defect causing cardiac failure
and requires urgent cardiology assessment. Beyond the
first few weeks of life, left to right shunting lesions are a
far more common cause. Rarely, failure may be caused by
a cyanotic congenital heart defect with high pulmonary
flow. Examine the child for cyanosis and take the oxygen
saturation. It should be possible to detect those children
with cyanotic defects immediately (note however that
children with AVSD are sometimes mildly desaturated).
Having excluded cyanosis, next attempt to detect the chil-
dren with left to right shunts, looking for the following
features which are present in significant shunts:
® Hyperdynamic praecordial impulse
® Apical impulse displaced laterally and inferiorly
® Apical mid-diastolic murmur (from increased flow
across the mitral valve)

® [oud second heart sound (from increased pulmonary
artery diastolic pressure)

® (Cardiomegaly and increased pulmonary vascular
markings on the chest Xray.

Common left to right shunting lesions that cause
heart failure

Large ventricular septal defect (VSD)
Atrioventricular septal defect with large ventricular
component (AVSD)

Large persistent arterial duct (PDA)

If there are signs of heart failure without signs of a large
shunt, a left heart obstructive lesion should be considered.

The physiology of left to right shunts

A large defect between the ventricles or great arteries
allows free communication between the left and right
sides of the heart. Left and right heart pressures therefore
equalise and pulmonary artery pressure is maintained at
systemic level. The pulmonary vascular resistance then
determines the pulmonary blood flow. In the newborn
period the pulmonary vascular resistance remains high,
limiting the pulmonary blood flow and the left to right
shunt across the defect. Over the first 6 weeks of life the
pulmonary vascular resistance gradually falls, allowing the
pulmonary blood flow and the left to right shunt to
increase. This gives rise to heart failure which usually
appears at about 2—4 weeks of age. If the pulmonary arter-
ies are exposed to high pressure and flow for a prolonged
period pulmonary vascular disease develops. This nor-
mally becomes significant between 12 and 18 months of
age. High pulmonary vascular resistance secondary to pul-
monary vascular disease reduces the left to right shunt
and symptoms gradually resolve. Eventually pulmonary
resistance becomes so high that flow across the defect
becomes right to left and cyanosis develops (Eisenmenger
syndrome). The pulmonary artery pressure remains high
throughout, it is only the amount of flow through the
lungs that changes.
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If there is evidence of a large left to right
shunt refer the child to a paediatric cardiologist
within a few weeks. These signs must not be
missed as a remediable cardiac defect is ren-
dered inoperable by delay.

Although it is not imperative to make a more specific
diagnosis, the following clinical features discriminate
between the three most common left to right shunts:
® The persistent arterial duct has a continuous murmur

maximal in the left infraclavicular area
® A large ventricular septal defect has a quiet pansystolic

murmur maximal at the lower left sternal border radiat-
ing to the lower right sternal border. There may also be

a soft ejection systolic murmur at the upper left sternal

border from increased flow across the pulmonary valve
® An atrioventricular septal defect with a large ventricu-

lar component may have a pansystolic murmur like a

ventricular septal defect or may have a blowing pan-

systolic murmur at the lower left sternal border or
apex from atrioventricular valve regurgitation. The

ECG shows a characteristic superior QRS axis

(between —30 and —180 degrees).

Asymptomatic murmurs

When a child presents with an asymptomatic murmur,
first examine for cyanosis and take the oxygen saturation.
If there is desaturation refer the child for an echocardio-
gram as cyanotic congenital heart disease requires a
detailed anatomical assessment. Tetralogy of Fallot is the
most likely diagnosis. If cyanosis is excluded, the child
may have an innocent cardiac murmur or one of the fol-
lowing defects:
® [ eft to right shunts:

e Small to moderate sized VSD

e Small to moderate sized PDA

e Atrial septal defect (ASD)

e Partial AVSD
® [eft or right heart obstruction

e Pulmonary stenosis

e Aortic stenosis

e (Coarctation of the aorta

Innocent murmurs are characterised as follows:

® The Still's murmur is a vibratory short systolic murmur
heard at the lower left sternal border or apex

® The venous hum is a soft continuous murmur heard
best below the clavicles and is abolished by pressure
over the jugular vein or lying down with the neck
flexed

® The pulmonary flow murmur is a soft ejection systolic
murmur at the upper left sternal border and may be
confused with an ASD or mild pulmonary stenosis

® The neck bruit is an ejection systolic murmur maximal
above the clavicle and may be confused with aortic
stenosis, though it is often abolished by shoulder
hyperextension.

The cardiac defects are characterised as follows:

® In coarctation the right arm blood pressure is often ele-
vated, the femoral pulses are weak or impalpable and
there is brachiofemoral delay.

® The PDA has a continuous murmur loudest in the left
infraclavicular region.

® The VSD has a harsh pansystolic murmur loudest at
the lower left sternal border radiating to the lower
right sternal border.

® Aortic stenosis, pulmonary stenosis, ASD and partial
AVSD all have an ejection systolic murmur at the
upper left sternal border.

® [n aortic stenosis the ejection systolic murmur is harsh
and may be heard at the upper right and left sternal
border. The murmur radiates to the carotid arteries and
there is often a carotid thrill. There may be an ejection
click at the apex if the stenosis is at valvular level.

® |n pulmonary stenosis the ejection systolic murmur is
harsh and radiates to the back. There may be an ejec-
tion click along the left sternal border if the stenosis is
at valvular level.

® [n an ASD there is a soft ejection systolic murmur at
the upper left sternal border from increased flow
across the pulmonary valve. There is sometimes a
fixed widely split second heart sound and there may
be a mid-diastolic murmur at the lower left sternal
border (from increased flow across the tricuspid valve)
when the left to right shunt is large.

® |n partial AVSD there is an abnormal atrioventricular
valve and a defect in the atrial septum. There may be
a blowing pansystolic murmur at the lower left sternal
border or apex from atrioventricular valve regurgita-
tion. The ejection systolic murmur may mimic an ASD
but the defect is distinguished by a superior QRS axis
on the ECG.

Unless the murmur is clearly innocent, perform an ECG
and chest X ray. Right ventricular hypertrophy (RVH) is
indicated by an R wave in V1>98th centile for age
(=20 mm is always abnormal), a neonatal RS progression
beyond the neonatal period (dominant R waves in V1 and
dominant S waves in V6) or an upright T wave in V1
before teenage years. Left ventricular hypertrophy (LVH) is
indicated by T inversion in V5 and V6, loss of the Q wave
in V6 or the amplitude of the R wave in V6 + S wave in
V1 >98th centile for age (=50mm is always abnormal).
RVH may indicate significant right heart obstruction or
high pulmonary artery pressure (secondary to a large left
to right shunt or pulmonary vascular disease). LVH may
indicate significant left heart obstruction. Cardiomegaly
and increased pulmonary vascular markings on the chest
Xray may indicate a large left to right shunt.

Any child who is thought to have an anatomical defect
on the basis of the clinical examination, or any child with
an abnormal ECG or chest X ray should be referred to a
paediatric cardiologist for an echocardiogram. If there is
evidence of a significant left to right shunt (see earlier sec-
tion on heart failure) in a VSD or PDA, the referral should
be as soon as possible as there is still a risk of pulmonary
vascular disease even when the child does not present in
heart failure.

If a cardiac defect is diagnosed, arrange further follow
up and inform the parents of the need for antibiotic pro-
phylaxis for dental and surgical procedures (see
Table 3.5.3).
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Table 3.5.3 Antibiotic prophylaxis against infective endocarditis

Procedure <5 years old 5-10 years old >10 years old

Dental or surgical procedures Oral amoxycillin 750 mg Oral amoxycillin 1.5¢g Oral amoxycillin 3g

under local anaesthetic 1 hour before procedure 1 hour before procedure 1 hour before procedure

Dental or surgical procedures 1V amoxycillin 250 mg IV amoxycillin 500 mg IV amoxycillin 1g

under general anaesthetic on induction on induction on induction
plus oral amoxycillin 125 mg plus oral amoxycillin 250 mg plus oral amoxycillin 500 mg
6 hours later 6 hours later 6 hours later

High-risk cases (prosthetic IV amoxycillin 250 mg IV amoxycillin 500 mg IV amoxycillin 1 g

valve/previous endocarditis/  plus IV gentamicin 2 mg/kg  plus IV gentamicin 2 mg/kg plus IV gentamicin 2 mg/kg

genitourinary procedure) on induction (max. 120 mg) on induction  (max 120 mg) on induction
plus oral amoxycillin 125 mg plus oral amoxycillin 250 mg plus oral amoxycillin 500 mg
6 hours later 6 hours later 6 hours later

If allergic to penicillin or the child has had more than one dose of penicillin in the last month substitute another
antibiotic in place of amoxycillin for example:

» 50mg oral clindamycin for every 250 mg oral amoxycillin that would have been given

* 75mg of IV clindamycin for every 250 mg of IV amoxycillin that would have been given or

* 20mg/kg IV vancomycin (max 1 g) in place of IV amoxycillin
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Minimum standards requirements
e ABC (see Chapters 1.19, 1.20, 1.21)
e Oxygen

o 0.9% saline/4.5% albumin via IV or 10
cannulae

e 10% IV glucose

e Epinephrine

e Antibiotics: cefotaxime/ceftriaxone
e Blood and blood-clotting factors

Shock results from an acute failure of circulatory function.
Inadequate amounts of nutrients, especially oxygen, are
delivered to body tissues and there is inadequate removal
of tissue waste products.

Maintenance of adequate tissue perfusion depends on a
pump (the heart) delivering the correct type and volume of
fluid (blood) through controlled vessels (arteries, veins
and capillaries) without abnormal obstruction to flow.
Inadequate tissue perfusion resulting in impaired cellular
respiration (i.e. shock) may result from defects of the pump
(cardiogenic), loss of fluid (hypovolaemic), abnormalities
of vessels (distributive), flow restriction (obstructive), or
inadequate oxygen-releasing capacity (dissociative).

The most common causes of shock in childhood are
hypovolaemia from any cause, septicaemia and the effects
of trauma.

Children in shock are usually presented by parents who
are aware that their child is worryingly ill or seriously
injured even though they may not be able to express their
concerns clearly. The child may be presented primarily
with a fever, a rash, with pallor, poor feeding or drowsi-
ness or with a history of trauma or poisoning. The initial
assessment will identify which patients are in shock.

The child in shock
Barbara Phillips and Alice Leahy

Classification of causes of shock*

Cardiogenic Arrhythmias
Cardiomyopathy
Heart failure
Valvular disease
Myocardial contusion
Myocardial infarction
Hypovolaemic Haemorrhage
Gastroenteritis
Volvulus
Burns
Peritonitis
Distributive Septicaemia
Anaphylaxis
Vasodilating drugs
Anaesthesia
Spinal cord injury
Obstructive Tension pneumothorax
Haemopneumothorax
Flail chest
Cardiac tamponade
Pulmonary embolism
Hypertension

Profound anaemia
Carbon monoxide poisoning
Methaemoglobinaemia

Dissociative

*Common causes are bold.

Approach to the child in shock

Primary assessment

Airway
Assess airway patency by the “look, listen and feel” method.

If the child can speak or cry, this indicates that the air-
way is patent, that breathing is occurring and there is ade-
quate circulation.

If there is no evidence of air movement then chin lift or
jaw thrust manoeuvres should be carried out and the
airway reassessed. If there continues to be no evidence
of air movement then airway patency can be assessed by
performing an opening manoeuvre and giving rescue
breaths (see the section Basic life support in the Advanced
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Paediatric Life Support Manual, 3rd edition, published by
BMJ Books, 2001).

Breathing
Assess the adequacy of breathing,.
® Effort of breathing

e Recession
Respiratory rate
Grunting
Accessory muscle use
Flare of the alae nasi
® Efficacy of breathing

e Breath sounds

e (Chest expansion/abdominal excursion
® Effects of breathing

e Heart rate

e Skin colour

e Mental status

Oxygen saturation
Monitor oxygen saturation with a pulse oximeter (if
available).

Cardiovascular status

Heart rate

A raised heart rate is a common response to many types of
stress (fever, anxiety, hypoxia, hypovolaemia). In shock,
tachycardia is caused by catecholamine release, and is an
attempt to maintain cardiac output by increasing heart
rate in the face of falling stroke volume. Bradycardia in
a shocked child is caused by hypoxia and acidosis
and is a preterminal sign.

Pulse volume

Examination of central and peripheral pulses may reveal a
poor pulse volume peripherally or, more worryingly, cen-
trally. In early septic shock there is sometimes a high out-
put state which will produce bounding pulses.

Capillary refill

Poor skin perfusion can be a useful early sign of shock.
Slow capillary refill (> 2 seconds) after blanching pressure
for 5 seconds is evidence of reduced skin perfusion. When
testing for capillary refill press on the skin of the sternum
or a digit held at the level of the heart. Mottling, pallor
and peripheral cyanosis also indicate poor skin perfusion.
All these signs may be difficult to interpret in
patients who have just been exposed to cold.

Blood pressure

Blood pressure is a difficult measure to obtain and inter-
pret especially in young infants. A formula for calculating
normal systolic blood pressure is:

80 + (2 X Age in years)

Children’s cardiovascular systems compensate well ini-
tially in shock. Hypotension is a late and often sudden
sign of decompensation and, if not reversed, will be
rapidly followed by death.

Serial measurements of blood pressure should be
performed frequently.

Effects of circulatory inadequacy on other organs

® Acidotic sighing respirations
The acidosis produced by poor tissue perfusion in
shock leads to rapid deep breathing.

® Pale, cyanosed or cold skin
A core/toe temperature difference of more than 3°C is
a sign of poor skin perfusion.

Urinary output

Urine flow is decreased or absent in shock. Hourly mea-
surement is helpful in monitoring progress. A minimum
flow of 1ml/kg/hour in children and 2ml/kg/hour in
infants indicates adequate renal perfusion.

NOTE: Poor capillary refill, core/toe temperature differ-
ence and differential pulse volumes are neither sensitive
nor specific indicators of shock when used in isolation.
They are helpful when used in conjunction with the other
signs described.

Mental status: agitation or depressed conscious
level

Early signs of brain hypoperfusion are agitation and
confusion, often alternating with drowsiness. Infants may
be irritable but drowsy with a weak cry and hypotonia.
They may not focus on the parent’s face. These are
important early cerebral signs of shock. Later the child
becomes progressively drowsier until consciousness is lost.

Look for the presence of signs of heart failure
® Tachycardia
® Raised jugular venous pressure often not seen
in infants in heart failure
® | ung crepitations on auscultation
® Gallop rhythm
® FEnlarged liver

Disability
® Assess neurological function
® A rapid measure of level of consciousness should be
recorded using the AVPU scale.
A ALERT
V responds to VOICE
P responds to PAIN
U UNRESPONSIVE
® DPuypillary size and reaction should be noted

® Note the child’s posture: children in shock are v

usually hypotonic
® The presence of convulsive movements should be
noted

Exposure

® Take the child’s core and toe temperatures

® [ ook for a rash: if one is present, ascertain if it is pur-
puric

® [ ook for evidence of poisoning
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Resuscitation

Airway

® A patent airway is the first requisite. If the airway is
not patent an airway opening manoeuvre should be
used. The airway should then be secured by intubation
by experienced senior help.

Breathing

® All children in shock should receive high flow oxygen
through a face mask with a reservoir as soon as the ait-
way has been demonstrated to be adequate.

® f the child is hypoventilating, respiration should be
supported with oxygen via a bag-valve-mask device
and experienced senior help summoned.

Circulation

Gain intravenous or intraosseous access

® Take blood for FBC, U&Es, blood culture, cross-match,
glucose stick test and laboratory test.

® Give 20 ml/kg rapid bolus of crystalloid to all patients
except for those with signs of heart failure.

® The initial bolus should be colloid and an antibiotic
such as cefotaxime 100mg/kg should be used for
those in whom a diagnosis of septicaemia is made
obvious by the presence of a purpuric rash.

® [fa tachyarrhythmia is identified as the cause of shock,

up to three synchronous electrical shocks at 0.5, 0.5

and 1 joule should be given.

e [f the arrhythmia is broad complex and the syn-
chronous shocks are not activated by the defibril-
lator then attempt an asynchronous shock.

e A conscious child should be anaesthetised first or
sedated.

e [f the shocked child’s tachyarrhythmia is SVT then
he/she can be treated with intravenous/
intraosseous adenosine if this can be administered
more quickly than a synchronous electrical shock.

Circulatory access
A short, wide-bore peripheral venous or intraosseous can-
nula should be used. Upper central venous lines are
unsuitable for the resuscitation of hypovolaemic children
because of the risk of iatrogenic pneumothorax, or exac-
erbation of an unsuspected neck injury; both these com-
plications can be fatal. Femoral vein access is safer, if
peripheral or intraosseous access is impossible. It is wise to
obtain two separate intravenous and/or intraosseous lines
both to give large volumes of fluid quickly and also in case
one line is lost.

Techniques for vascular access are described in
Chapters 6.6 to 6.8.

Antibiotics

In paediatric practice, septicaemia is the commonest cause
of a child presenting in shock. Therefore, unless an alter-
native diagnosis is very clear (such as trauma, anaphylaxis
or poisoning) an antibiotic, usually a third generation
cephalosporin such as cefotaxime or ceftriaxone, is given
as soon as a blood culture has been taken.

Hypoglycaemia

Hypoglycaemia may give a similar clinical picture to that
of compensated shock. This must always be excluded by
urgent glucose stick test and blood glucose estimation.
Shock and hypoglycaemia may coexist as the sick infant or
small child has poor glucose-producing reserves.

Choice of fluid

Crystalloid or colloid fluids are available for volume
replacement. Colloids diffuse less readily into the
interstitial space and therefore more effectively expand
the intravascular volume with the use of smaller volumes.
Proponents of the use of crystalloids suggest that the inter-
stitial space is already depleted in hypovolaemia because
of shifts of fluids from the interstitial space into the
intravascular and intracellular compartments. It is also
thought that, when colloids do leak into the interstitial
space, their high osmotic pressure increases the fluid loss
from capillaries into the interstitial space.

Key features in shock

While the primary assessment and resuscitation are

being carried out a focused history of the child’s

health and activity over the previous 24 hours and

any significant previous illness should be gained.

Certain key features which will be identified clinically

in the assessment, from the focused history and from

the initial blood test results can point the clinician to

the likeliest working diagnosis for emergency treat-

ment.

® A history of vomiting and/or diarrhoea points to
fluid loss either externally (for example gastroen-
teritis) or into the abdomen (for example volvulus,
intussusception).

® The presence of fever and/or a rash points to
septicaemia .

® The presence of urticaria, angioneurotic oedema
and a history of allergen exposure points to
anaphylaxis .

® The presence of cyanosis unresponsive to oxy-
gen or a grey colour with signs of heart failure in
a baby under 4 weeks points to duct-dependent
congenital heart disease.

® The presence of heart failure in an older infant or
child points to cardiomyopathy.

® A history of sickle cell disease or a recent diar-
rhoeal iliness and a very low haemoglobin points
to acute haemolysis.

® An immediate history of major trauma points to
blood loss , and more rarely, tension pneu-
mothorax, haemothorax, cardiac tamponade
or spinal cord transection (see Chapters 5.4
and 5.7).

® The presence of severe tachycardia and an
abnormal rhythm on the ECG points to an
arrhythmia (see Chapter 3.5).

® A history of polyuria and the presence of acidotic
breathing and a very high blood glucose points to
diabetes (see Chapter 3.11).

® A history of drug ingestion points to poisoning
(see Chapter 5.12).
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When crystalloids are used the volume required is two
to three times that of a colloid. As crystalloids leak into the
interstitial space, it is not uncommon for tissue oedema to
occur. There is disagreement as to whether the oedema is
detrimental to tissue oxygenation or not. Clearly the deci-
sion to use a particular type of fluid to replace volume loss
needs to take into account the cause of hypovolaemia.
Often, the use of both crystalloid and colloid is appropriate.

If blood is needed, it may be given after full cross-match
that takes about 1 hour to perform. In more urgent situa-
tions type-specific non-cross-matched blood (which is
ABO rhesus compatible but has a higher incidence of
transfusion reactions) should be requested. It takes about
15 minutes to prepare. In dire emergencies O-negative
blood must be given.

Fluids should ideally be warmed, but do not delay if
this is not possible. Isotonic electrolyte solution should
ideally be kept available in a warmed cabinet.

Approach to the child with fluid
loss (see Chapter 3.25)

Infants are more likely than older children to present with
shock due to sudden fluid loss in gastroenteritis or with
concealed fluid loss secondary to a “surgical abdomen”
such as a volvulus. This is due both to the infant’s low
physiological reserve and his/her increased susceptibility
to these conditions.

In infants, gastroenteritis may occasionally present as a
circulatory collapse with little or no significant preceding
history of vomiting or diarrhoea. The infecting organism
can be any of the usual diarrhoeal pathogens, of which the
most common is rotavirus. The mechanism leading to this
presentation is that there is a sudden massive loss of fluid
from the bowel wall into the gut lumen, causing depletion
of the intravascular volume and the appearance of shock in
the infant. This occurs before the stool is passed so that the
diagnosis may be unsuspected. Usually during resuscitation
of these infants, copious watery diarrhoea is evacuated.

Having completed the primary assessment and resusci-
tation and identified by means of the key features that

fluid loss is the most likely diagnosis, the child is re-
assessed to identify the response to the first fluid bolus.

Reassess ABC

Fluid loss: emergency treatment

If the child still shows clinical signs of shock after the first
bolus of fluid, give a second bolus of crystalloid. If there is
clinical suspicion of a surgical abdominal problem, such as
bile-stained vomiting or abdominal guarding, seek an
urgent surgical opinion. An abdominal radiograph and an
ultrasound scan may be helpful in showing distended
bowel, intra-abdominal air or fluid.

In the case of infants with gastroenteritis, two boluses
of crystalloid are usually sufficient to restore the circulat-
ing volume. If after this amount of fluid, the child is still in
shock when assessed clinically, give the third bolus as col-
loid (human albumen gelofusine, h