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FOREWORD

"Children are our greatest treasure. They are our future."
— Nelson Mandela

Our children are our next generation, and as a vulnerable group, it is
imperative that their health and wellbeing is a priority. To this end | am proud
to present the fourth edition of the Paediatric Hospital Level Standard
Treatment Guidelines (STGs) and Essential Medicines (EML).

As we move to the era of National Health Insurance with an integrated health
care system to service the needs of all, it is imperative that the health of our
children is prioritised, to ensure the next generation is well taken care of.

| am happy to present the STG and EML in electronic format, now available
on your cellphones. This makes access to information that you need to care
for our patients much easier.

The latest edition of the Paediatric Hospital Level STGs and EML is a
culmination of many efforts, and we are immensely grateful to all those who
participated in the review process.

It is our hope that healthcare workers will continue to utilise the STGs and
EML in their endeavors while caring for our young patients.

DR A MOTSOALEDI, MP
MINISTER OF HEALTH
DATE: 14/12/2017



INTRODUCTION

The National Department of Health (NDoH) is committed to ensuring an
adequate and reliable supply of safe, cost-effective medicines of acceptable
quality to all citizens of South Africa, and ensuring the rational use of these
medicines by prescribers, dispensers and consumers. | am, therefore,
pleased to introduce the fourth edition of the Paediatric Hospital Level
Standard Treatment Guidelines (STGs) and Essential Medicines List (EML),
a tool that can be used to achieve this goal.

The STGs and EML development processes ensure for the selection of safe,
effective and cost-effective medicines, and provide a framework for their use
to ensure rational medicine use by healthcare professionals and patients.

With the move to the electronic mobile application platform, it is our hope that
the most up-to-date information will be easily accessible to all healthcare
professionals as they need it.

The review of the Paediatric Hospital Level STGs and EML has been the
collective efforts of an Expert Review Committee, National Essential Medicine
List Committee and external stakeholders involved in paediatric care.

| would like to take this opportunity to thank all those who participated and
contributed to the review process, and continue to promote rational medicine
use in their respective healthcare and teaching settings.

It is our hope that healthcare professionals will continue to make use of the
STGs and EML in their efforts to provide the best possible care, and ensure
that all the healthcare needs of our children are met.

MP MATSOSO
DIRECTOR-GENERAL: HEALTH
DATE: 22/01/2018
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THE ESSENTIAL MEDICINES CONCEPT

The WHO describes Essential medicines as those that satisfy the priority
health care needs of the population. Essential medicines are intended to be
available within the context of functioning health systems at all times in
adequate quantities, in the appropriate dosage forms, with assured quality
and adequate information, and at a price the individual and the community
can afford.

The concept of essential medicines is forward-looking. It incorporates the

need to regularly update medicines selections to:

»  reflect new therapeutic options and changing therapeutic needs;

» the need to ensure medicine quality; and

» the need for continued development of better medicines, medicines for
emerging diseases, and medicines to meet changing resistance
patterns.

Effective health care requires a judicious balance between preventive and
curative services. A crucial and often deficient element in curative services is
an adequate supply of appropriate medicines.In the health objectives of the

National Drug Policy, the government of South Africa clearly outlines its

commitment to ensuring availability and accessibility of medicines for all

people. These are as follows:

»  To ensure the availability and accessibility of essential medicines to all
citizens.

»  To ensure the safety, efficacy and quality of drugs.

»  To ensure good prescribing and dispensing practices.

» To promote the rational use of drugs by prescribers, dispensers and
patients through provision of the necessary training, education and
information.

»  To promote the concept of individual responsibility for health, preventive
care and informed decision-making.

Achieving these objectives requires a comprehensive strategy that not only
includes improved supply and distribution, but also appropriate and extensive
human resource development. The implementation of an Essential
Drugs Programme (EDP) forms an integral part of this strategy, with
continued rationalisation of the variety of medicines available in the public
sector as a first priority. The private sector is encouraged to use these
guidelines and drug list wherever appropriate.
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The criteria for the selection of essential drugs for Primary Health Care in
South Africa were based on the WHO guidelines for drawing up a national
EDL. Essential medicines are selected with due regard to disease prevalence,
evidence on efficacy and safety, and comparative cost.

The implementation of the concept of essential medicines is intended to be

flexible and adaptable to many different situations. It remains a national
responsibility to determine which medicines are regarded as essential.
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HOW TO USE THIS BOOK

Principles
The National Drug Policy makes provision for an Essential Drugs Program
(EDP), which is a key component in promoting rationalmedicines use.

Each treatment guideline in the Paediatric Hospital Level Standard Treatment
Guidelines (STGs) and Essential Medicines List (EML)has been designed as a
progression in care from the current Primary Health Care (PHC) STGs and
EML. In addition, where a referral is recommended, the relevant medicines
have either been reviewed and included in the tertiary level EML, or are in the
process of being reviewed.

The STGs serve as a standard for practice, but do not replace sound clinical
judgment. It is important to remember that the recommended treatments
provided in this book are guidelines only, and are based on the assumption
that prescribers are competent to handle patients with the relevant conditions
presenting to their facilities.

All reasonable steps have been taken to align the STGs with Department of
Health guidelines that were available at the time of review. A medicine is
included or removed from the list using an evidence based medicine review
of safety and effectiveness, followed by consideration of cost and other
relevant practice factors.

The EML has been developed down to generic or International Non-propriety

Name (INN) level. It is anticipated that each Province will review the EML and

prevailing tenders to compile a formulary which:

» lists formulations and pack sizes that will facilitate care in alignment
with the STG;

»  selects the preferred member of the therapeutic class based on cost;

» Implements formulary restrictions consistent with the local environment;
and

»  provides information regarding the prices of medicines.
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Therapeutic classes are designated in the "Medicine treatment” section of the
STGs which provides a class of medicines followed by example such as,
HMGCOoA reductase inhibitors (statins) e.g. simvastatin. These therapeutic
classes have been designated where none of the members of the class offers
a significant benefit over the other registered members of the class. It is
anticipated that by limiting the listing to a class there is increased competition
and hence an improved chance of obtaining the best possible price in the
tender process. In circumstances where you encounter such a class always,
consult the local formulary to identify the example that has been approved for
use in your facility.

The perspective adopted is that of a competent medical officer practicing in a
public sector hospital. As such, the STGs serve as a standard for practice but
do not replace sound clinical judgment.

Navigating the book
It isimportant that you become familiar with the contents and layout of the book
in order to use the STGs effectively.

Where relevant this book is consistent withthe Standard Treatment Guidelines
for Primary Health Care, Integrated Management of Childhood lliness Strategy
(IMCI) guidelines and other National Programme treatment guidelines.

The ICD-10 number, included with the conditions, refers to an international
classification method used when describing certain diseasesand conditions. A
brief description and diagnostic criteria are included to assist the medical
officer to make a diagnosis. These guidelines also make provision for referral
of patients with more complex and uncommon conditions to facilities with the
resources for further investigation and management. The dosing regimens
provide the recommended doses used in usual circumstances however, the
final dose should take into consideration capacity to eliminate the medicine,
interactions and comorbid states.

It is important to remember that the recommended treatments provided in this
book are guidelines only and are based onthe assumption that prescribers are
competent to handle patients' health conditions presented at their facilities.

The STGs are arranged into chapters according to the organ systems of the
body. Conditions and medicines are cross-referenced in two separate indexes
of the book. In some therapeutic areas that are not easily amenable to the
development of a STG, the section is limited to a list of medicines.
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The Paediatric Hospital Level STG and EML provides additional information
regarding Patient Adherence in Chronic Conditions, Measuring Medication
Level and Prescription Writing. The section on Patient Education in Chronic
Conditions aims to assist health workers to improve patient adherence and
health, generally.

Furthermore, to promote transparency, in this fourth edition, revisions are
accompanied by the level of evidence that is cited and hyperlinked
accordingly. All evidence is graded according to the Strength of
Recommendation Taxonomy (SORT) (a patient-centered approach to grading
evidence in the medical literature).

Finally, the guidelines make provision for referral of patients with more complex
and uncommon conditions to facilities with the resources for further
investigation and management.

Medicines Safety

Provincial and local Pharmaceutical and Therapeutics Committees (PTCs)
should develop medicines safety systems to obtain information regarding
medication errors, prevalence and importance of adverse medicine events,
interactions and medicines quality. These systems should not only support the
regulatory  pharmacovigilance  plan but should also provide
pharmacoepidemiology data that will be required to inform future essential
medicines decisions as well as local interventions that may be required to
improve safety.

In accordance with the Medicines Control Council's guidance on reporting
adverse drug reactions in South Africa, the medical officer with the support of
the PTC should report the relevant adverse reactions to the National Adverse
Drug Event Monitoring Centre (NADEMC). To facilitate reporting a copy of the
form and guidance on its use has been provided at the back of the book.

Feedback

Comments that aimto improve these treatment guidelines will be appreciated.
The submission form and guidelines for completing the formare included in the
book. Motivations will only be accepted from the Provincial PTC.
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MEASURING MEDICATION LEVELS

Potentially toxic medicines, medicines with narrow therapeutic indices and
those with variable pharmacokinetics should be monitored to optimise dosing,
obtain maximum therapeutic effect, limit toxicity and assess compliance.

Routine measurement is rarely warranted, but rather should be tailored to
answering a specific clinical question, and is of most value in medicines witha
narrow therapeutic index or where there is considerable individual variation in
pharmacokinetics.

Aminoglycosides

Peak levels will be adequate if dosing is adequate. Trough levels taken
immediately before the next dose are valuable in identifying potential toxicity
before it manifests as deafness or renal impairment. Aminoglycosides are
contraindicated in renal impairment.

Anti-epileptics

Levels may be helpful to confirm poor adherence or to confirm a clinical
suspicion of toxicity. Routine measurement in patients with well controlled
seizures and no clinical evidence of toxicity is not appropriate. Individual levels
may be difficult to interpret — if in doubt, seek assistance from a clinical
pharmacokineticist.

Therapeutic Drug Level Monitoring

Guidance on therapeutic drug level monitoring has been added to this edition
of the Paediatric STGs and EML in certain indications requiring vancomycin
and gentamycin.

PRESCRIPTION WRITING

Medicines should be prescribed only when they are necessary for treatments
following clear diagnosis. Not all patients or conditions need prescriptions for
medicine. In certain conditions simple advice and general and supportive
measures may be more suitable. In allcases, carefully consider the expected
benefit of a prescribed medication against potential risks.

All prescriptions should:

»  be written legibly in ink by the prescriber with the full name and

» address of the patient, and signed with the date on the prescription
form;

»  specify the age and, in the case of children, weight of the patient;

»  signature of prescriber and practice/prescriber number;

»  have contact details of the prescriber e.g.name and telephone number.
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In all prescription writing the following should be noted:

The name of the medicine or preparation should be written in full using
the generic name.

No abbreviations should be used, due to the risk of misinterpretation.
Avoid the Greek mu (u): write mcg as an abbreviation for micrograms.
Avoid unnecessary use of decimal points and only use where decimal
points are unavoidable. A zero should be written in front of the decimal
point where there is no other figure, e.g. 2 mg not 2.0 mg or 0.5 mL and
not .5 mL.

Frequency: Avoid Greek and Roman frequency abbreviations that cause
considerable confusion (qid, qod, tds, tid, etc.). Instead, either state the
frequency in terms of hours (e.g. 8 hourly) or times per day in numerals
(e.g. 3 times daily).

State the treatment regimen in full:

0 medicine name and strength,

route,

dose or dosage,

dose frequency,

duration of treatment,

e.g.amoxicillin, oral, 250 mg 8 hourly for 5 days.

In the case of ‘as required’, a minimum dose interval should be specified,
e.g. every 4 hours as required.

Most monthly outpatient scripts for chronic medication are for 28 days;
check that the patient will be able to access a repeat before the 28 days
are completed.

After writing a script, check that the dose, dose units, route, frequency,
and duration for each item is stated. Consider whether the number of
items is too great to be practical for the patient, and check that there are
no redundant items or potentially important drug interactions. Check that
the script is dated and that the patient's name and folder number are on
the prescription form. Only then sign the script, and provide some other
way for the pharmacy staff to identify you if there are problems (print your
name, use a stamp, or use your institution issued prescriber number).

O 0O o0 o
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A GUIDE TO PATIENT ADHERENCE IN
CHRONIC CONDITIONS

Achieving health goals for chronic conditions such as asthma, diabetes,
HIV and AIDS, epilepsy, hypertension, mental health disorders and TB
requires attention to:

» Adherence to long term pharmacotherapy-incomplete or non-
adherence can lead to failure of an otherwise sound
pharmacotherapeutic regimen.

»  Organisation of health care services, whichincludes consideration
of access to medicines and continuity of care

Patient Adherence

Adherence is the extent to which a person's behavior -taking medication,
following a diet and/or executing lifestyle changes, corresponds with
agreed recommendations from a health care provider.

Poor adherence results in less than optimal management and control of
the illness and is often the primary reason for suboptimal clinical benefit.
It can result in medical and psychosocial complications of disease,
reduced quality of life of patients, and wasted health care resources.

Poor adherence can fall into one of the following patterns where the patient:

» takes the medication very rarely (once a week or once a month);

» alternates between long periods of taking and not taking their
medication e.g. after a seizure or BP reading:

»  skips entire days of medication;

»  skips doses of the medication;

»  skips one type of medication:

» takes the medication several hours late:

» does not stick to the eating or drinking requirements of the
medication:

» adheres to a purposely modified regimen; and

» adheres to an unknowingly incorrect regimen.

Adherence should be assessed on a regular basis. Although there is no

gold standard, the current consensus is that a multi method approach that
includes self-report be adopted such as that below.

XXVii



Barriers that contribute toward poor adherence.

BARRIER

RECOMMENDED SUPPORT

Life style
» It is often difficult to take
multiple medications.

» A busy schedule makes it
difficult to remember to take the
medication.

Attitudes and beliefs
»  The condition is misunderstood
or denied.

»  Treatment may not seem to be
necessary.

» May have low expectations
about treatment.

Social and economic

»  May lack support at home or in
the community

» May not have the economic
resources to attend
appointments.

Healthcare team related

»  Little or no time during the visit
to provide information.

» Information may be provided in
a way that is not understood.

» Relationship with the patient

may not promote
understanding and self-
management.

Treatment related

»  Complex medication regimens
(multiple  medications  and
doses) can be hard to follow.

» May be discouraged if they do
not feel better right away.

» May be concerned about
adverse effects.

Create a treatment plan with
information on how and when to
take the medications.

Use reminders such as cues that
form part of the daily routine.

Remind patients that they have a
long-term illness that requires
their involvement.

Use change techniques such as
motivational interviewing.
Identify goals to demonstrate
improvement/stabilisation.

Encourage participation in
treatment support programs.
Consider down referral or
reschedule appointment to fit in
with other commitments.

Encourage patient to ask
questions.

Use patient literacy materials in
the patient's language of choice.
Engage active listening.

If possible, reduce treatment
complexity.

Help the patient understand the
condition and the role of their
medication.

Discus treatment goals in
relation to potential adverse
effects.

Although many of these recommendations require longer consultation time,
this investment is rewarded many times over during the subsequent years

of management.
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For a patient to consistently adhere to long term pharmacotherapy requires
integration of the regimen into his or her daily life style. The successful
integration of the regimen is informed by the extent to which the regimen
differs from his or her established daily routine. Where the
pharmacological proprieties of the medication permits it, the pharmacotherapy
dosing regimen should be adapted to the patient's daily routine. For example,
a shift worker may need to take a sedating medicine in the morning when
working night shifts, and at night, when working day shifts. If the intrusion into
life style is too great, alternative agents should be considered if they are
available. This would include situations such as a lunchtime dose in a school-
going child who remains at school for extramural activity and is unlikely to
adhere to a three times a regimen but may very well succeed with a twice-
daily regimen.

Towards concordance when prescribing

Establish the patient's:

» occupation,

» daily routine,

» recreational activities,

» past experiences with other medicines, and

» expectations of therapeutic outcome.

Balance these against the therapeutic alternatives identified based on
clinical findings. Any clashes between the established routine and life
style with the chosen therapy should be discussed with the patient in such
a manner that the patient will be motivated to a change their lifestyle.
Note:

Education that focuses on these identified problems is more likely to be
successful than a generic approach toward the condition/medicine.

Education points to consider
» Focus on the positive aspects of therapy whilst being encouraging
regarding the impact of the negative aspects and offer support to
deal with them if they occur.
» Provide realistic expectations regarding:
= normal progression of the lliness - especially important in those
diseases where therapy merely controls the progression and
those that are asymptomatic;
= the improvement that therapy and non-drug treatment can add
to the quality of life.
» Establish therapeutic goals and discuss them openly with the
patient.
» Any action to be taken with loss of control or when side effects
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develop.

In conditions that are asymptomatic or where symptoms have been
controlled, reassure the patient that this reflects therapeutic success,
and not that the condition has resolved.

Where a patient raises concern regarding anticipated side effects,
attempt to place this in the correct context with respect to incidence,
the risks vs. the benefits, and whether or not the side effects will
disappear after continued use.

Note:

Some patient's lifestyles make certain adverse responses acceptable
which others may find intolerable. Sedation is unlikely to be acceptable
to a student but an older patient with insomnia may welcome this side
effect. This is where concordance plays a vital role.

Notes on prescribing in chronic conditions.

Do not change doses without good reason.

Never blame anyone or anything for non-adherence before fully
investigating the cause.

If the clinical outcome is unsatisfactory- investigate adherence
(remember side effects may be a problem here).

Always think about side effects and screen for them from time to
time.

When prescribing a new medicine for an additional health related
problem ask yourself whether this medicine is being used to manage
a side effect.

Adherence with a once daily dose is best. Twice daily regimens
show agreeable adherence. However once the intervals decreased
to 3 times a day there is a sharp drop in adherence  with poor
adherence to 4 times a day regimens.

Keep the total number of tablets to an absolute minimum as too
many may lead to medication dosing errors and may influence
adherence

Improving Continuity of Therapy

Make clear and concise records.

Involvement the patient in the care plan.
Every patient on chronic therapy should know:
= his/her diagnosis

= the name of every medicine

= the dose and interval of the regimen
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= his/her BP or other readings

Note: The prescriber should reinforce this only once management of the

condition has been established.

» When the patient seeks medical attention for any other complaints
such as a cold or headache, he/she must inform that person about
any other condition/disease and its management.

» If a patient indicates that he/she is unable to comply with a
prescribed regimen, consider an alternative - not to treat might be
one option, but be aware of the consequences e.g. ethical.
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CHAPTER 1
EMERGENCIES AND TRAUMA

1.1 PAEDIATRIC EMERGENCIES

Certain emergencies are dealt with in the chapters on respiratory, cardiac and
nervous system. This section deals only with the approach to the severely ill
child and selected conditions (cardiorespiratory arrest, anaphylaxis, shock,
foreign body inhalation and burns). All doctors should ensure that they can
provide basic (and preferably advanced) life support to children.

The most experienced clinician present should take control of the resuscitation.

1.1.1 TRIAGE

Early recognition of life-threatening emergencies and rapid provision of
appropriate care can prevent childhood deaths and reduce associated
morbidity.

Triage aims to identify those children most in need of resuscitation and
emergency care. It involves the rapid examination of all sick children when
they first arrive in hospital in order to appropriately prioritise their care. They
should be reassessed regularly while awaiting definitive care.

Categories

1. Emergencies: Conditions that cannot wait and require immediate
treatment.

2. Priority signs (place ahead of the normal queue).

3. Non-urgent (join the queue).

Emergencies:

Conditions that cannot wait and require immediate treatment

If any emergency sign is present: give emergency treatment, call for help, and
perform relevant emergency laboratory investigations.
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(A&B) Airway and breathing
» Not breathing

or

» Airway obstructed
or

» Central cyanosis
or

» Severe respiratory distress

(C) Circulation
» Cold hands
and
» Capillary refill > 3 seconds
and
»  Weak and fast pulse

(C) Coma/convulsing
» Coma
or
» Convulsing (at the time of evaluation)

(D) Severe dehydration
Fluid loss plus any two of the following:
» Lethargy
» Sunken eyes
»  Very slow skin pinch (the fold is visible for more than 2 seconds)

Priority signs
These children need prompt assessment and treatment:
» young infant (< 3 months),
» temperature very high (> 38°C) or very low (<36.4°),
» trauma or other urgent surgical condition,
» severe pallor,
» history of poisoning,
» severe pain,
» respiratory distress,
» restless, continuously irritable, or lethargic,
» urgent referral from another health professional,
» malnutrition: visible severe wasting,
» oedema of both feet,
»  burns (major).

Non-urgent (queue)
Proceed with assessment and further treatment according to the child’'s
priority.



CHAPTER 1 EMERGENCIES AND TRAUMA

A number of different triage processes exist and the above is based on the
South African Emergency Triage Assessment and Treatment (ETAT).

In addition, the use of clinical markers such as respiratory rate, blood
pressure and pulse rate add precision to triage.

Other important conditions may be added to the ETAT guidelines based on
local circumstances, such as identifying infectious diseases that need
immediate isolation, dehydration (not severe), facial or inhalational burns,
evidence of meningococcal septicaemia, and inconsolable crying.

The ETAT triage presented above should be a minimum standard of triage in
community health centres, district or regional hospitals in South Africa.

1.1.2 RESUSCITATION OF THE CHILD

A structured approach to the seriously ill or injured child can rapidly optimise
their outcome.

Estimation of weight in children is inaccurate and they should be weighed as
soon as stabilised. The PAWPER tape allows for consideration of body
habitus when estimating weight and can be used as an alternative to the
formulae provided (in diagram below).

The following is a diagrammatic overview derived from an advanced
paediatric life support approach.
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A brief summary of the approach and primary survey adapted from paediatric life support documentation —
for comprehensive competence an advanced paediatric life support course should be attended.
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To optimise oxygen delivery:
. Oxygen, high flow, 15 L/minute via facemask with reservoir bag or 6-10
L/minute via head box.
o If oxygen saturation < 92% or PaO2 < 80 mmHg despite maximal
oxygen supply, consider providing additional respiratory support.

1.1.3 ANAPHYLAXIS/ANAPHYLACTIC REACTIONS
T78.2

DESCRIPTION

An acute, potentially life-threatening hypersensitivity reaction starting within
seconds to minutes after administration of, or exposure to, a substance to
which the individual is sensitised. Clinical manifestations include at least one
of the following: upper airway obstruction, bronchospasm, hypotension, or
shock.

The reaction can be short-lived, protracted or biphasic, i.e. acute with
recurrence several hours later. Immediate reactions are usually the most
severe.

DIAGNOSTIC CRITERIA

Clinical

»  Acute onset of signs and symptoms.

»  Dizziness, paraesthesia, syncope, sweating, flushing, dysrhythmias.
»  Swelling of eyes, lips and tongue (angioedema).

»  Upper airway obstruction with stridor.

»  Hypotension and shock.

»  Bronchospasm, wheezing, dyspnoea, chest tightness.

»  Gastrointestinal symptoms such as nausea, vomiting, diarrhoea.

A life-threatening anaphylactic reaction requires jmmediate treatment.
Facilities to initiate treatment must be available at all health centres.

GENERAL AND SUPPORTIVE MEASURES

» Place hypotensive or shocked patient in horizontal position. Do not
place in a sitting position.

» Assess and secure airway. If necessary, bag via mask or intubate.

MEDICINE TREATMENT
To maintain arterial oxygen saturation > 95%:
e Oxygen, 100%, at least 1-2 L/minute by nasal prong.

In severe anaphylaxis nasal oxygen is unlikely to be adequate:
e Oxygen, 100%, 15 L/minute by face mask.
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e Epinephrine (adrenaline) 1:1 000 (undiluted), IM, 0.01 mL/kg. (i.e. 10
mcg/kg).
0 Can be repeated every 5 minutes, if necessary.
0 Maximum per dose: 0.5 mL.
0 Do not administer IV unless there is failure to respond to several
doses of IM.

Crystalloid solutions e.g.:
e  Sodium chloride 0.9%, IV, 20 mL/kg rapidly.
0 Repeat if necessary until circulation, tissue perfusion and blood
pressure improve (up to 60 mL/kg).

e Promethazine, IV/IM, 0.25-0.5 mg/kg/dose. Contra-indicated in children
<2 years old.

Then continue with:

e  Chlorphenamine, oral, 0.1 mg/kg/dose 6 hourly for 24—-48 hours, if
necessary.

If associated bronchospasm:

e Salbutamol, nebulised, 1 mL salbutamol respirator solution in 3 mL
sodium chloride 0.9%.
0 Nebulise at 20 minute intervals.

e Hydrocortisone, IV, 5 mg/kg, 4—6 hourly for 12—24 hours.
0 Note: Steroids are adjunctive therapy, are not part of first line
treatment, and should never be the sole treatment of anaphylaxis.

If associated stridor:

e Epinephrine (adrenaline), 1:1000, nebulise with oxygen, every 15-30
minutes until expiratory obstruction is abolished.
o 1 mL epinephrine 1:1 000 diluted in 1 mL sodium chloride 0.9%.

Observe for 24 hours, in particular for recurrent symptoms as part of a
‘biphasic’ reaction.

PREVENTATIVE MEASURES AND HOME BASED TREATMENT

» Obtain a history of allergies/anaphylaxis on all patients before
administering medication/immunisation.

»  ldentify offending agent and avoid further exposure.

»  Ensure patient wears allergy identification disc/bracelet.

» Train patients to self-administer epinephrine pre-filled auto injecting
device. Specialist initiated for patients who have anaphylactic reactions.

»  Educate patient and parent/caregiver on allergy and anaphylaxis.
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REFERRAL

Caution
Do not refer the patient during the acute phase.
Transfer can only be done once patient is stable.
Patients supplied with self-administered epinephrine must be
informed of the shelf life of epinephrine and when they must
come in to get a replacement.

»  Bee sting anaphylaxis for desensitisation.

1.1.4 CARDIORESPIRATORY ARREST
146.9

DESCRIPTION

Cardiorespiratory arrest in children usually follows a period of circulatory or
respiratory insufficiency and less commonly is precipitated by a sudden
cardiac event. It is, therefore, important to pre-empt cardiorespiratory arrest in
children by recognising and urgently treating respiratory or circulatory
compromise.

Cardiorespiratory arrest is diagnosed clinically in the unresponsive child who
has no respiratory effort and/or in whom there is no palpable pulse and no
signs of life, i.e. cough or spontaneous movement.

GENERAL AND SUPPORTIVE MEASURES
Always call for help immediately.

Ensure an open airway.

If there is still no respiration, then commence with artificial breathing using a
self-inflating bag, with a reservoir and an appropriate mask. Connect the bag
to a high flow oxygen source (15 L/minute). Movement of the chest in
response to artificial breaths should be evident.

If there is inadequate chest movement with bag-valve-mask ventilation, re-
assess airway patency. If necessary, place an appropriate sized endotracheal
tube. In the event of an unexpected arrest or an arrest where there are no
witnesses, consider foreign body obstruction. See section 1.1.6: Inhalation,
foreign body.

Once effective breathing has been established, provide chest compressions at
a rate of 100—120/minute for all children excluding neonates. Provide artificial
breaths at a ratio of 15 compressions to 2 breaths in children (15:2).

Attach a cardiac monitor to the child and secure vascular access. If unable to
insert an IV line, obtain intra-osseous access. See section 1.1.8: Intra-
Osseous Infusion in Emergencies.
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MEDICINE TREATMENT

Asystole or pulseless electrical activity (i.e. no palpable pulse even if
normal electrical pattern (PEA))
e Epinephrine (adrenaline) 1:10 000, IV/ intra-osseous, 0.1 mL/kg. (Follow
each dose with a small bolus of sodium chloride 0.9%.)
o0 0.1 mL of 1: 10 000 solution = 10 mcg.
o0 Dilute a 1 mL ampoule of epinephrine (adrenaline) 1:1 000 in 9 mL of
sodium chloride 0.9% or sterile water to make a 1:10 000 solution.
OR (Of unproven benefit, so only when no vascular access available)
e Epinephrine (adrenaline) 1:1 000, endotracheal, undiluted 0.1 mL/kg down
an endotracheal tube. (This is a higher dose due to the route of
administration.)

Repeat the dose of epinephrine (adrenaline) every 4 minutes if asystole/PEA
persists while CPR continues.

When an ECG sinus rhythm trace is present, continue CPR until an effective
pulse and circulation is present.

If the arrest was preceded by circulatory shock:
e  Sodium chloride 0.9%, IV, 20 mL/kg as a bolus.

During the resuscitation consider if any of the following correctable conditions
are present (and if present correct them):

» Hypoxia.

» Hypovolaemia.

» Hyperkalaemia, hypokalaemia, hypocalcaemia.

» Hypothermia.

» Tension pneumothorax.

» Tamponade (cardiac).

» Toxins (e.g. tricyclic antidepressants).

» Thrombo-embolic event.

Note:

There is no evidence to support the routine use of any of the following in
cardiac arrest:

»  sodium bicarbonate,

»  calcium,

»  high dose IV epinephrine (adrenaline) (100 mcg/kg/dose).

Ventricular fibrillation or pulseless ventricular tachycardia

Proceed to immediate defibrillation, but during this process cardiorespiratory
resuscitation (compressions and ventilation) must continue, except during the
actual administration of each shock. Continue until adequate circulation can be
demonstrated.
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For pulseless ventricular tachycardia and ventricular fibrillation, the defibrillator
should be set to asynchronous mode and 4 J/kg shocks administered.

Do not increase voltage, give 4 J/kg repeatedly, if needed.

After each shock continue CPR immediately for 2 minutes and only re-assess
the ECG rhythm thereafter.

If ventricular tachycardia/fibrillation has reverted to sinus rhythm, stop shock
cycle, but continue CPR until good stable circulation and adequate
spontaneous breathing is evident.

If fibrillation/ventricular tachycardia is still present, give further shocks for 3 x 2-
minute cycles of shocks.

Thereafter, if necessary, the 2-minute shock cycles should continue but, in

addition, give the following after the 3™ shock:

e Epinephrine (adrenaline) 1:10 000, 1V, 0.1 mL/kg and then repeat after
every 2" shock, i.e. every 4 minutes. (Follow each dose with a small
bolus of sodium chloride 0.9%).

0 0.1 mL of 1: 10 000 solution = 10 mcg.
o0 Dilute a 1 mL ampoule of epinephrine (adrenaline) 1:1 000 in 9 mL of
sodium chloride 0.9% or sterile water to make a 1:10 000 solution.

After the 3™ and 5" shocks, if normal rhythm has not returned:
e Amiodarone, IV/IO, 5 mg/kg bolus.

Allow one minute of cardiopulmonary resuscitation between the administration
of any medicine and a repeat cycle of shocks.

If ventricular fibrillation or pulseless ventricular tachycardia persists, consider
the following (and if present correct):

» Hypoxia.

» Hypovolaemia

» Hyperkalaemia, hypokalaemia, hypocalcaemia.

» Hypothermia.

» Tension pneumothorax.

» Tamponade (cardiac).

» Toxins (e.g. tricyclic antidepressants).

» Thrombo-embolic event.

REFERRAL
» To an intensive care unit after recovery from an arrest.
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1.1.5 CONVULSIONS, NOT FEBRILE CONVULSIONS

See section 13.1: Seizures.

1.1.6 INHALATION, FOREIGN BODY
T17.9

DESCRIPTION
Accidental inhalation of a solid object that may obstruct the airway at any
level.

DIAGNOSTIC CRITERIA

Ask specifically about a possible choking episode if there is any
suspicion of a foreign body aspiration.

» Initial symptom is frequently sudden onset of choking followed by
persistent unilateral wheeze (may be bilateral), chronic cough, or stridor.

» Segmental or lobar pneumonia failing to respond to standard therapy.

» Mediastinal shift.

» Chest X-ray on full expiration and full inspiration may show hyperinflation
and/or collapse or sometimes, a radio-opaque foreign body.

GENERAL AND SUPPORTIVE MEASURES

ACUTE EPISODE

» If coughing effectively and breathing adequately, provide oxygen and refer
urgently for airway visualisation. Carry out transfer with a person who is able
to manage the foreign body process accompanying the child.

» If the child is still breathing but unable to cough or breathe adequately,
attempt to dislodge the foreign body by cycles of 5 back slaps followed by 5
chest compressions (infants), or 5 Heimlich manoeuvre (child) repeatedly.

» If the child is unresponsive carry out standard cardiorespiratory
resuscitation, i.e. cardiac compressions and ventilation (15:2).

Caution
Blind finger sweeps are dangerous and absolutely contra-indicated.
Foreign bodies may be removed under direct vision.
All cases should have airway visualisation or be referred for airway
visualisation.

REFERRAL
» All cases for the removal of retained foreign bodies.
» Unresolved respiratory complications.

10
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1.1.7 SHOCK
R57.9

DESCRIPTION

An acute syndrome that reflects the inability of the pulmonary and circulatory
system to provide adequate perfusion, oxygen and nutrients to meet
physiological and metabolic demands.

Compensation is achieved by increased pulse rate, and peripheral vascular
constriction. The blood pressure is relatively well maintained but the patient
still requires urgent resuscitation.

Shock can be further characterised:

» Hypovolaemic shock: loss of intravascular fluid, e.g. dehydration,
haemorrhage or fluid shifts.

» Distributive shock: e.g. septicaemia and anaphylaxis.

» Cardiogenic shock: e.g. cardiac dysfunction.

» Dissociative shock: e.g. profound anaemia and carbon monoxide poisoning.

» Obstructive shock: e.g. pneumothorax and cardiac tamponade.

» Septic shock: many mechanisms are operative in septic shock.

» Neurogenic shock: e.g. spinal cord trauma.

Complications of shock include multi-organ dysfunction and/or failure.

DIAGNOSTIC CRITERIA

Evidence of compensated shock includes:

» cold peripheries,

» weak pulse pressure especially peripheral pulse weaker than central pulses,
» prolonged capillary filling, i.e. > 3 seconds,

» agitation/confusion/decreased level of consciousness,

» skin pallor,

» increased heart rate,

» signs and symptoms of underlying conditions.

In uncompensated shock, falling BP and failure to act urgently will result in
irreversible shock and death.

Facilities to start treatment of shock must be available at all health centres.

GENERAL AND SUPPORTIVE MEASURES

» Follow the ABCD algorithm, see section 1.1.1 Triage.

» Identify and treat the underlying cause.

» Ensure good intravenous or intra-osseous access. In trauma, two large
bore lines for access are important. See section 1.1.8: Intra-Osseous
Infusion in Emergencies.

11
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» Perform relevant investigations.

» Monitor:
> vital signs and maintain within normal limits.
> metabolic parameters and correct as needed.
> urinary output — aim for at least 1 mL/kg/hour.

MEDICINE TREATMENT

To optimise oxygen delivery to the tissue, administer:

. Oxygen, high flow, 15 L/minute via facemask with reservoir bag or 6-10
L/minute via head box.

If oxygen saturation < 92% or PaO2 < 80 mmHg consider need to intubate and
continue respiratory support.

1. Hypovolaemic shock

Response to each step of management must be reviewed every 15 minutes.
If after administration of a total of 40ml/kg of sodium chloride 0.9% fluid,
shock has not resolved, consider other causes and the need for
inotropes.

For fluid deficit (vs. blood loss):
IV fluids to correct the intravascular fluid deficit and improve circulation:
e Sodium chloride 0.9%, 1V, 20 mL/kg rapidly.

o] Review after each bolus to see if shock has resolved.

In children with severe malnutrition:
e Sodium chloride 0.9%, IV, 10 mL/kg administered over 20 minutes.
o Review after each bolus to see if shock has resolved.

With each re-assessment, if:
» Shock has resolved (capillary filling time < 3 seconds, good pulse,
normal blood pressure), do not repeat fluid bolus.
» Shock is better but still present, repeat bolus (up to 40 mL/kg). After this
further care should be in an ICU setting. Consider initiation of inotropes.
» Monitor for persistence of shock, i.e.
> Non-responding or decreasing BP.
> Non-responding or increasing pulse rate/decreasing volume.
> Non-responding or increasing capillary filling time.
» Monitor for fluid or circulatory overload, i.e.
> Increasing respiratory rate.
> Increasing basal crepitations.
> Increasing pulse rate.
> Increasing liver size/tenderness.
> Increasing JVP.
After circulatory stabilisation, continue with appropriate maintenance fluid.

12
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For blood loss:
e Packed red cells or whole blood, 5-10 mL/kg, repeat if required.

While awaiting blood products to arrive, proceed with volume resuscitation

2. Cardiogenic shock
Ideally children receiving treatment for cardiogenic shock should be in high
care or ICU.

Inotropic support:

When perfusion is poor and blood pressure response is unsatisfactory,
despite adequate fluid replacement.

e Dobutamine, IV, 5-15 mcg/kg/minute.

Chronotropic/inotropic plus vascular tone support:

If tissue perfusion and blood pressure do not improve satisfactorily on
adequate fluid volume replacement and inotropic support, consider:
e Epinephrine (adrenaline), IV infusion, 0.01—1 mcg/kg/minute.

If poor ventricular contractility and increased afterload are considered as the
primary problem, do not give epinephrine (adrenaline) but consider adding an
afterload reducing agent to the dobutamine infusion but only with specialist
advice.

3. Septic shock
Treatment for septic shock should be initiated urgently and then patients
should preferably be transferred to an ICU.

Response to each step of management must be reviewed every 15 minutes.

IV fluids:
e Sodium chloride 0.9%, 1V, 10 mL/kg rapidly.
o Review after each bolus to see if shock has resolved.

In children with severe malnutrition:

e Sodium chloride 0.9%, IV, 10 mL/kg administered over 20 minutes.
o Review after each bolus to see if shock has resolved.

With each reassessment, if:

» Shock has not resolved after 40 ml/kg of sodium chloride 0.9% fluid,
consider inotropes.

» Shock has resolved (capillary filling time < 3 seconds, good pulse,
normal blood pressure), do not repeat bolus. Proceed to other care.

» Shock is better but still present, repeat bolus (up to 40 mL/kg). After this
further care should be in an ICU setting.

13
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» Monitor for persistence of shock, i.e.:
> Non-responding or decreasing BP.
> Non-responding or increasing pulse rate/decreasing volume.
> Non-responding or increasing capillary filling time.

» Monitor for fluid or circulatory overload, i.e.:
> Increasing respiratory rate.

Increasing basal crepitations.

Increasing pulse rate.

Increasing liver size/tenderness.

Increasing JVP.

vV V VYV

Chronotropic/Inotropic plus vascular tone support

If tissue perfusion and blood pressure do not improve satisfactorily on
adequate fluid volume replacement.

Titrate inotropes against the response, and add additional agent if poor
response.

o Epinephrine (adrenaline), 1V infusion, 0.01—1 mcg/kg/minute.

If inadequate response:
ADD

e Dobutamine, IV, 5-15 mcg/kg/minute.

Unresponsive septicaemic shock:
e Hydrocortisone, 1V, 1 mg /kg/dose, 6 hourly until shock has resolved.

Antibiotic therapy

Start antibiotics early.

Before initiating antibiotic therapy, take blood and urine specimens, if
appropriate, for culture and sensitivity testing.

Reconsider antibiotic and/or antifungal therapy when culture and sensitivity
results become available.

= 3" generation cephalosporins, e.g.:

. Cefotaxime, IV, 75 mg/kg/dose, 8 hourly (neonates).
OR

Children > 1 month:

. Ceftriaxone, IV, 50 mg/kg/dose, 12 hourly.

Caution
Patients must be resuscitated and stabilised before referral.

14
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1.1.8 INTRA-OSSEOUS INFUSION IN EMERGENCIES

During resuscitation and when managing a critically ill child, if intravenous
access is not established within 5 minutes, obtain intra-osseous access.

1.

2.

10.

11.

12.

Use an intra-osseous needle or if not available FG18 x 1.5 cm (or less
ideally FG20 x 1.5 cm) or lumbar puncture needle.

Grasp the thigh and knee above and lateral to the insertion site with the
palm of the left hand (if right-handed). Wrap the fingers around the
knee to stabilise the proximal tibia. Do not allow any portion of your
hand to rest behind the insertion site.

Find the site of insertion i.e. feel the tibial tuberosity. The site of
insertion is about 2 cm below this tuberosity on the broad flat medial
surface of the tibia.

Careful surgical preparation of the injection site as for lumbar
punctures.

Insert the needle through the skin over the flat surface of the tibia.
Holding the needle low down near the skin, advance the needle
through the bony cortex of the tibia, directing the needle perpendicular,
i.e. 90° to the long axis, using a gentle but firm twisting or drilling
motion.

Stop advancing the needle when a sudden decrease in resistance to
forward motion of the needle is felt.

Remove the stylet from the needle.

Slowly inject a small amount of sodium chloride 0.9% through the
needle. Check for any signs of increased resistance to injection,
increased circumference of the soft tissues of the calf, or increased
firmness of the tissue.

If the test injection is successful, disconnect the syringe and join an
infusion set to the needle. Secure the needle and tubing with tape and
support it with a bulky dressing.

If the test injection is unsuccessful, i.e. infiltration of the sodium chloride
0.9% into the leg tissue is observed, remove the needle and try again
on the other leg.

The flow rate should rapidly increase after flushing through. If flow is
poor, consider the use of a 3 way tap and syringe.

Signs of successful insertion:

»

»
»

Sudden decrease in resistance to insertion as the needle passes
through the bony cortex.

The needle remains upright without support.

Fluid flows freely through the needle without evidence of subcutaneous
infiltration.

15
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Site of insertivn

Medial
of tibia

80" Lo wedial
Eurlace

Automated hand-held intra-osseous access devices are increasingly
available and their use allows for the rapid attainment of vascular access in
almost all children — when available, their use is strongly encouraged and
should be consistent with the manufacturer's instructions. The same
landmarks are used as for manual insertion and the procedure is less
painful. For older children (>40kg) the proximal humerus can be used as an
access site.

Aspiration and rapid infusion may be painful; lignocaine 0.5mg/kg can be
slowly infused as analgesia.

1.1.9 POST RESUSCITATION CARE

Once children have been successfully resuscitated and emergency
treatment provided, they remain at high risk for death or disability.

In order to optimise outcomes, the following principles of care apply:
1. Admit or refer to ward with appropriate monitoring facilities e.g. high
care or intensive care unit as soon as possible.
Identify and manage underlying pathology.
Maintain normoxia (avoid both hyperoxia and hypoxia).
Avoid hypo- and hypercapnia,
Maintain systolic BP 25" percentile for age (refer to Chapter 4:
Cardiovascular System, section 4.11 Hypertension); this may
require intravascular fluids and/or inotropes.
Avoid hyperthermia and treat fever aggressively.
Provide adequate nutrition,
Monitor and correct glucose and electrolyte abnormalities.
Provide appropriate analgesia.
0 Consider rehabilitation requirements.

oRrwbd
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1.2 TRAUMA

1.2.1 BURNS
T30.0

DESCRIPTION

Burns lead to skin and soft tissue injury and may be caused by:
» heat, e.g. open flame, hot liquids, hot steam;

»  chemical compounds;

»  physical agents, e.g. electrical/lightning;

»  radiation.

EMERGENCIES AND TRAUMA

GENERAL AND SUPPORTIVE MEASURES

Emergency treatment

»  Remove smouldering or hot clothing.

»  Remove constrictive clothing/rings.

»  To limit the extent of the burn, soak the affected area generously in cold
water for not more than 10 minutes.

» In all burns > 10% or where carbon monoxide poisoning is possible
(enclosed fire, decreased level of consciousness, disorientation)
administer high flow oxygen (15 L/minute).

»  Examine carefully to determine the extent and depth of the burn wounds.

»  Respiratory obstruction due to thermal injury or soot inhalation, production
of black coloured sputum, shortness of breath, hoarse voice and stridor
are serious signals and may rapidly proceed to respiratory compromise.
Consider early endotracheal airway placement.

Eurther assessment and care

Assessment:

The extent and depth may vary from superficial (epidermis) to full-thickness
burns of the skin and underlying tissues.

Initially, burns are usually sterile.

Depth of burn

Surface/Colour

Pain sensation/Healing

wound
Superficial or Dry, minor blisters, » Painful
epidermal erythema » Heals within 7 days
Partial thickness Blisters, moist » Painful
superficial or » Heals within 10-14 days

superficial dermal

Partial thickness
deep or deep
dermal

Moist white or
yellow slough, red
mottled

Less painful

Heals within a month or more
Generally needs surgical debridement
and skin graft

Full thickness
(complete loss of
skin)

Dry, charred
whitish, brown or
black

Painless, firm to touch

Healing by contraction of the margins
(generally needs surgical
debridement and skin graft)

17
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Burns are classified as minor or major burns.

Maijor burns:
»  Partial thickness burns of > 10% body surface area.

»  Full thickness burn of > 3% body surface area.

»  Any burn involving the head and face, hands, feet and perineum.
» Inhalation injuries.

»  Circumferential burns.

»  Electrical burn injuries.

»  Burns in neonates.

»  Burns in patients with serious pre-existing or concomitant injuries.

Minor burns:
»  Partial thickness burns of < 10% body surface area in a child > 1 year of
age.

Estimation of burn surface area

9% | 18% \ ~:.,
Back
IB“

Published with kind permission from SAMJ. South
African Burn Society burn stabilisation protocol.
JS Karpelowsky, L Wallis, A Maderee and H Rode. 2007. SAMJ Vol 9, No 8 Page 574-7.

The figure above is used to calculate body surface area %, and indicates
percentages for the whole leg/arm/head (and neck in adults) not the front or back.

» In children the palm of the hand is 1%.
»  The following adjustments are made in children up to the age of 8 years old
after which adult percentages are used for the head, neck and each leg.
» Lessthan 1 year
> Head and neck are 18% of BSA.
> Each leg is 14% of BSA.
»  After the first birthday (> 1 year)
For each year of life:
>  Head and neck decrease by 1% of BSA until 10% (adult value).
> Leg gains /2 % of BSA until 18% (adult value).

18
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Age Head + neck | Torso Torso Leg + foot Arm + hand
Years Front + back| Front Back Front + back
Front + back
<1 year 18% 18% 18% 14% 9%
1to <2 years 17% 18% 18% 14.5% 9%
2 to < 3 years 16% 18% 18% 15% 9%
3to <4 years 15% 18% 18% 15.5% 9%
4 to <5 years 14% 18% 18% 16% 9%
5to < 6 years 13% 18% 18% 16.5% 9%
6 to < 7 years 12% 18% 18% 17% 9%
7 to < 8 years 11% 18% 18% 17.5% 9%
Slé’g‘frs and 10% 18% 18% 18% 9%
Care

Inhalation injury

In addition to other treatment, the degree of inhalation injury may warrant:
»  monitoring of blood gases,

»  warm humidified oxygen and/or intubation,

»  positive pressure ventilation.

Ensure adequate airway in the presence of inhalational burns.
Children with burns may present with delayed onset of airway obstruction.
Consider early intubation.

Suspect carbon monoxide poisoning in all fire victims.
»  Obtain carboxyhaemoglobin level.
»  Treat by administering 100% oxygen.

Prevent heat loss
Nurse all major burns in a warm room (26°C).

Nasogastric drainage

Use a nasogastric tube on free drainage in all burns > 10% (especially during
transfer).

After the 1t 24 hours, commence nasogastric feeds in children who had been
started on nasogastric drainage where ileus is not suspected.

Nutritional support
Consult a dietician as children with burns require a higher than usual intake

of nutrients.
Start enteral feeds within 6 hours in burns < 10%.

Estimate daily energy and protein needs using the formulae:

Energy (kJ): 250 kJ/kg body mass + (150 kJ x % burned BSA)

Protein: 3 g/kg body mass + (1 g x % burned BSA)

Maximum % burn area used for calculation should not exceed 50%
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Give iron and vitamins routinely until burn wounds are healed and/or skin
grafting has successfully been completed.

Note:
Do not supplement iron during sepsis or infection.

In addition, provide:

»  psychological support,
»  physiotherapy,

»  occupational therapy,

»  waterbeds and cradles.

MEDICINE TREATMENT
Fluid replacement

Burns < 10% of total body surface area:
e Oral fluids.

Burns > 10% of total body surface area:
¢ |V fluid for resuscitation.

If in shock first treat shock. See section: 1.1.7: Shock.

As in all fluid administration in sick children, volumes are estimates and
response must be constantly re-evaluated and rates adjusted appropriately.

CALCULATION OF INITIAL FLUID REPLACEMENT (AFTER SHOCK HAS
BEEN TREATED)
First 24 hours:
Replacement fluids for burns
e Sodium chloride 0.9%, IV.
o Calculate total fluid requirement in 24 hours:
[Total % burn ___ x weight (kg) __ x4 mL] as sodium chloride 0.9%.
Give half of this volume in the 15t 8 hours.
Administer remaining fluid volume in next 16 hours.

Note:
If urine output not adequate, increase fluids for the next hour by 50% (continue at
higher rate until urine output is adequate then resume normal calculated rate).

PLUS

Maintenance fluids in children
In children, give oral or intravenous maintenance fluid in addition to above
calculated volume.
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Child maintenance fluid requirement volumes

<1 year 120 mL/kg/24 hours

All children > 1 year — the sum of the following:

»  for each kg of body weight up to 10 kg 100 mL/kg/24 hours

»  for each additional kg of body weight 50 mL/kg/24 hours
more than 10 kg
»  for each additional kg of body weight 20 ml/kg/24 hours

more than 20 kg

Example: 24 kg child with 10% burns

15t 24 hours
»  replacement for expected losses:
4 mL/kg x 24 kg x 10% = 960 mL
»  maintenance:
first 10 kg = 10 kg x 100 mL/kg/24 hours =1000 mL +
second 10 kg = 10 kg x 50 mL/kg/24 hours = 500mL +
remaining 4kg = 4 kg x 20 mL/kg/24 hours = 80mL
Total maintenance: = 1580 mL
Thus
1%t 8 hours 480 mL sodium chloride 0.9%
= Y5 resuscitation fluids + %4 maintenance fluids + 527 mL 2 Darrows/ dextrose 5%
Next 16 hours 480 mL sodium chloride 0.9%
= V% resuscitation fluids + %5 maintenance fluids + 1053 mL %2 Darrows/ dextrose 5%

The above are guidelines, need regular review to maintain urine output 1-2
mL/kg/hour.

Avoid circumferential taping when securing infusion lines, as
oedema under the eschar may decrease the venous return.

Second 24 hours:
If urine output is adequate, continue resuscitation:
e Sodium chloride 0.9%, IV, 1.5 mL/kg/% burn/ 24 hours.

PLUS

Maintenance:
e ' Darrows/dextrose 5%, as per maintenance requirement above.
Part of this volume may be replaced by enteral feeds.

Thereafter, progressively decrease IV fluids and increase enteral fluids
according to response over time.

Anaemia

If haemoglobin < 7 g/dL:
e Packed red cells, 10 mL/kg over 3 hours.
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Hypoalbuminaemia
If indicated by symptomatic hypoalbuminaemia:
e Albumin 20%, IV, 2 g/kg/day. (2 g = 100 mL).

For pain

e Paracetamol, oral, 15 mg/kg/dose 6 hourly as required.
Children with large burns need effective pain relief.
See section Chapter 20, section 20.1.2: Management of pain.

Change of dressing

Provide analgesic cover at each dressing change (Chapter 20 Pain Control).
In major burns, change dressings under procedural sedation or general
anaesthesia.

Gastric erosions
Preventative medication treatment is not given. Effective early resuscitation
and early feeding decrease the incidence of gastric erosion.

If gastric erosion is suspected due to haematemesis or brownish gastric
aspirates.

. Omeprazole, oral, 0.4—0.8 mg/kg/dose 12 hourly. Specialist initiated.
0 Maximum dose: 20—40 mg/dose.

o If 1 month-2 years: 2.5 mg 12 hourly.
o If >2-6 years: 5 mg 12 hourly.
o If>7-12 years: 10 mg 12 hourly.

If unable to take orally:
. Ranitidine, IV, 1 mg/kg 6 hourly.

Local treatment of burns

Gently clean the wounds with running water.

Remove loose skin and debride dead tissue and dress with topical antiseptic
cream and non-adherent dressing.

Thereafter, daily rinse with running water and dress with topical antiseptic
cream and non-adherent dressing.

In < 20% body surface area burns:

e Povidone-iodine 0.5% with occlusive dressings.
In > 20% body surface area burns:
e Silver-sulphadiazine 1%, on non-adhesive dressings.

o Cover with paraffin gauze.
o Change dressings daily.

Excise and graft all full thickness or deep dermal burns as soon as the patient
is stable.
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Consider skin grafting in wounds not healed in two weeks.

Antibiotics

Consider if signs of infection are present as these may be subtle:

» pyrexia/hypothermia, »  leucocytosis/thrombocytopaenia,

» shock (compensated or not »  looks ill /toxic/altered level of
compensated), consciousness,

» rising pulse or respiratory rate, » local inflammatory changes,

» petechiae.

The choice of antibiotics is based on the culture and sensitivity results of wound,
urine and blood cultures once available.

Positive wound cultures alone do not indicate systemic infections requiring
antibiotic treatment.

e Ceftriaxone, IV, 50 mg/kg/dose 24 hourly for 5 days.

If MRSA is suspected or confirmed, replace with:

e Vancomycin, IV, 15 mg/kg/dose 6 hourly for 5-14 days.

AND

e Amikacin, IV, for 5-14 days if renal function is satisfactory.
o 1 week to < 10 years: 25 mg stat then 18 mg/kg once daily.
o0 10 years and older: 20 mg stat then 15 mg/kg.

Tetanus prevention

Patients with no previous immunisation in the last 5 years:
e Tetanus toxoid, IM, 0.5 mL.

Complete course in previously unvaccinated patients.

Where deep necrotic lesions are part of the burn and if the immunisation status
is not known:
e  Tetanus immunoglobulin, IM, 500 IU.

Prior to transport/referral

»  Commence resuscitative measures, if necessary.

»  Administer 100% humidified oxygen by facemask for inhalation injuries, if
necessary.

»  Cover wounds with clean dressings after hot or smouldering clothing have
been removed.

REFERRAL
»  Major burn injuries.
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2.1 DENTAL AND ORAL DISORDERS

2.1.1 GINGIVITIS, UNCOMPLICATED
K05.1

DESCRIPTION
Inflammation of the gum margin causing the gums to separate from the
teeth.
Pockets form between the gums and the teeth where pus and bacteria can
collect, eventually causing periodontitis, a disease in the tissue that
surrounds and supports the teeth — See section 2.1.2: Periodontitis.
Characteristics of uncomplicated gingivitis:

» change in the normal gum contour, »  may be painful,

» redness, »  swollen gums,

»  watery exudate/bleeding, »  gum recession may occur,

» may be recurrent.

GENERAL AND SUPPORTIVE MEASURES

Oral hygiene is usually adequate to prevent superficial mouth and gum

infection:

»  Oral hygiene after each meal to remove plaque and food debris.

»  Frequent thorough brushing of teeth, at least twice daily.

» Dental flossing at least once a day.

» Homemade warm saline rinse. Dissolve %2 teaspoon of table salt
(sodium chloride) in £ 200 mL warm water. Rinse mouth for one minute
twice daily but do not swallow.

MEDICINE TREATMENT

e Paracetamol, oral, 15 mg/kg/dose 6 hourly when required to a maximum
of 4 doses per 24 hours.

e Chlorhexidine 0.2%, 15 mL as a mouthwash, 2—4 times daily for 5 days;
use after brushing and flossing.

2.1.2 PERIODONTITIS
K05.4

DESCRIPTION

Progressive gingivitis to the point where the underlying bone is eroded, is
characterised by teeth becoming loose in their sockets.

It is a cause of tooth loss in adults.
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GENERAL AND SUPPORTIVE MEASURES
»  Advice on improving and maintaining oral hygiene. See section 2.1.1:
Gingivitis, uncomplicated. General and supportive measures.

MEDICINE TREATMENT
e Chlorhexidine 0.2%, 15 mL as a mouthwash, 2—4 times daily for 5 days.

REFERRAL
»  All cases to a dentist.

2.1.3 NECROTISING PERIODONTITIS
K05.6

DESCRIPTION

An acute very painful infection of the gingival margin characterised by:

»  foul smelling breath,

» loss of gingiva and supporting bone around teeth, and

»  presence of underlying disease, e.g. HIV.

May lead to loss of surrounding lips and cheeks if not adequately treated.

GENERAL AND SUPPORTIVE MEASURES
»  Advice on improving and maintaining oral hygiene. See section 2.1.1:
Gingivitis, uncomplicated. General and supportive measures.

MEDICINE TREATMENT

e Amoxicillin/clavulanic acid, oral, 25 mg/kg/dose of the amoxicillin
component 8 hourly for 5 days.

e Chlorhexidine 0.2%, 15 mL as a mouthwash, 2—4 times daily 30 minutes
after brushing and flossing.
e  Continue for 5 days.

For pain:

e Paracetamol, oral, 15 mg/kg/dose 6 hourly when required, to a maximum
of 4 doses per 24 hours.

REFERRAL
For dental treatment:
»  No improvement within 5 days.

2.1.4 CANDIDIASIS, ORAL
B37.0

See section 8.6: Candidiasis, systemic and other.
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2.1.5 APHTHOUS ULCERS
K12.0

DESCRIPTION

Painful ulcers in the oropharynx. Minor ulcers (< 1 cm diameter) usually heal
within 2 weeks. Major ulcers (> 1 cm diameter) are very painful, often very
deep and persist.

GENERAL AND SUPPORTIVE MEASURES

»  Maintain adequate nutrition and hydration by encouraging fluid and food
intake — use bland foods and fluids as they cause less pain.

»  For minor aphthous ulcers, use homemade warm saline rinse. Dissolve
2 teaspoon of table salt (sodium chloride) in + 200 mL warm water.
Rinse mouth but do not swallow.

MEDICINE TREATMENT

For pain:

e Paracetamol, oral, 15 mg/kg/dose 6 hourly when required to a maximum
of 4 doses per 24 hours.

REFERRAL
»  Major aphthous ulcers for further diagnostic evaluation.
»  Aphthous ulcers not resolving in 3 weeks for further evaluation.

2.1.6 HERPES GINGIVOSTOMATITIS
B00.2

DESCRIPTION

Inflammation of the mouth structures with ulcers (which may be of various
numbers and sizes), caused by Herpes simplex virus infection. The normal
course of the disease is 7—10 days.

DIAGNOSTIC CRITERIA

Clinical

»  General inflammation of the mouth with multiple small ulcers on the
buccal mucosa, palate, anterior tonsillar pillars, tongue, inner lips and
gingival margins.

»  Fever, malaise and dysphagia.

»  Tender, enlarged cervical lymph nodes.

GENERAL AND SUPPORTIVE MEASURES

»  Maintain adequate nutrition and hydration by encouraging fluid and food
intake — use bland foods and fluids as they cause less pain.

» If oral nutrition cannot be maintained use oral/nasogastric and/or IV
fluids, if necessary.
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MEDICINE TREATMENT
e  Chlorhexidine 0.2%, 10 mL as a mouthwash or gargle, 12 hourly.
e Do not swallow.

For pain:
e Paracetamol, oral, 15 mg/kg/dose 6 hourly.
OR

e |buprofen, oral, 5-10 mg/kg/dose 6 hourly after meals.

If more than minor fever blisters:
e Aciclovir, oral, 250 mg/m?/dose 6 hourly for 7 days (or per kg dose
equivalent below)
o If > 1month to 1 year old: 12.5 mg/kg/dose.
o If>1 yearto 6 years old: 10 mg/kg/dose.
o If>6yearsto12 yearsold: 6 mg/kg/dose.
[ LoE " _|
If very severe infection, consider:
e Aciclovir, IV, 250 mg/m?/dose 8 hourly for 7 days (per kg dose
equivalent below)
o If>1monthto1yearold: 12.5 mg/kg/dose.
o If>1 yearto 6 years old: 10 mg/kg/dose.
o0 If>6yearsto12yearsold 6 mg/kg/dose.
Change to oral as soon as possible.

For very painful oral herpes in children > 2 years:
e Lidocaine (lignocaine) 2% gel applied every 3 to 4 hours.
e Apply a thin layer on the affected areas only.
¢ Do not exceed 3 mg/kg dose, i.e. maximum 0.15 mL/kg of 2% gel.

REFERRAL

»  Herpes gingivostomatitis not responding to therapy.

» Disseminating disease, especially if associated with encephalopathy or
increasing liver span.

2.2 GASTROINTESTINAL DISORDERS

2.2.1 CHOLERA
A00.9
* Notifiable condition.

DEFINITION
An acute diarrhoeal disease caused by V. cholerae.

27



CHAPTER 2 ALIMENTARY TRACT

DIAGNOSTIC CRITERIA

Clinical

»  Sudden onset of severe, watery diarrhoea, i.e. ‘rice water diarrhoea.

»  Low-grade or no fever.

»  Persistent vomiting not associated with nausea.

» Rapid fluid and electrolyte losses with dehydration, acidosis and
hypovolaemic shock with/without renal failure.

»  History of contact with a cholera case or the presence of cholera in the
community.

Investigations
»  Positive stool culture.
»  Agglutinating or toxin-neutralising antibodies in the serum.

GENERAL AND SUPPORTIVE MEASURES

» Isolate patient and institute barrier nursing.

»  Ensure adequate hydration and nutrition.

»  Check blood glucose in patients with decreased level of consciousness.

The management of the fluid requirements is the most critical element
of treating a patient with cholera.

MEDICINE TREATMENT

First treat shock.

Once shock has resolved, manage as acute diarrhoea. See section 2.2.4
Diarrhoea, acute.

For the management of shock during recognised cholera outbreaks, there
may be benefit to replace sodium chloride 0.9% with:
¢ Modified Ringers—Lactate, IV.

Antibiotic treatment

Recommended antibiotics may vary according to sensitivities in epidemics.
Consult the NICD for the latest recommendations.

Current recommendations for severe dehydration are:

e Ciprofloxacin, oral, 15 mg/kg/dose 12 hourly for 3 days.

In all children who are able to take oral medication:
e Zinc (elemental), oral for 14 days:

o If <10 kg: 10 mg/day.

o If>10kg: 20 mg/day.

REFERRAL
» Cholera with complications, e.g. persistent shock, renal failure and
severe electrolyte disturbances.
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2.2.2 CONSTIPATION / FAECAL LOADING
K59.0

DESCRIPTION

Constipation: the infrequent passage of hard stools. This is often due to
behavioural retention following previous painful episodes of defaecation
(functional constipation), but may also be due to organic causes (metabolic,
endocrine, neurogenic, lower bowel abnormalities and medication side-
effects).

Constipation-associated faecal incontinence: the involuntary leakage of
small amounts of soft or watery stools secondary to faecal loading.

DIAGNOSTIC CRITERIA

Rome IV Criteria:

Infants up to 4 years of age should have at least two symptoms for 1 month
prior to diagnosis and those over developmental age 4 years should have at
least two symptoms present for the previous 2 months:

Two or fewer defaecations per week.

At least 1 episode of faecal incontinence per week.

Retentive posturing or stool retention.

Painful or hard bowel movements.

Presence of a large faecal mass in the rectum.

Large diameter stools that may obstruct the toilet.

| Lok it
GENERAL AND SUPPORTIVE MEASURES
»  Determine and treat the underlying cause.
»  Treatment involves 3 steps:
> initial clearance of stools,
> prevent re-accumulation of hardened retained stool, and
> retraining of the gut to achieve regular toilet habits.
» Management is long-term and requires the active involvement of the
parents.

MEDICINE TREATMENT

Initial therapy

(Disimpaction if indicated)

e Phosphate-containing enema (sodium phosphate 6 g, sodium
biphosphate 16 g/100mL).
e Age2-5years: 32mL.
e Age 5-11years: 64 mL.
e Repeat once, if necessary.

OR

e Polyethylene glycol 59 g/L solution with sodium sulphate and
electrolytes, oral/ nasogastric tube, 10—-25 mL/kg/hour until clear fluid is
passed rectally.
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Note: No additional ingredient should be added to the solution, e.g.
flavourings or sugar containing cold drinks.

Maintenance therapy

The child and parents should be counselled and educated about behaviour
modification (regarding toilet habits) and diet changes (additional natural
fibre from fruit, vegetables and bran).

(a) Osmotic laxative
e Lactulose 0.5-1 mL/kg/dose once or twice daily.

AND/OR

(b) Stool softener
e Liquid paraffin, oral, 1-3 mL/kg/day. Single or divided dosage.
e Do not use in children under 1 year or those with neurological

conditions or swallowing disorders
AND/OR

(c) Bulk-forming agent
e Ispaghula husk, oral, 1.75-3.5 g, stirred in water with breakfast.

If faecal loading was present, maintenance therapy should be continued for
months to years.

REFERRAL

»  Suspected organic cause e.g. constipation from birth in a breast-fed
baby.

» Inadequate response to therapy.

2.2.3 CYSTIC FIBROSIS
E84.9

DESCRIPTION
An autosomal recessive disorder of exocrine glands, mainly affecting the
gut, pancreas and lungs.

DIAGNOSTIC CRITERIA

Clinical

» Recurrent infections of the respiratory tract with later bronchiectasis,
respiratory failure and cor pulmonale.

»  Bulky, greasy and foul-smelling stools.

»  Occasionally presents with constipation.

»  Malabsorption with weight loss and failure to thrive.

»  Meconium ileus.

»  Positive family history is uncommon unless cystic fibrosis is present in a
sibling.
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Investigations
»  Sweat test:
> Quantitative analysis of sodium and chloride concentrations in
sweat collected after stimulation by pilocarpine iontophoresis with
chloride > 60 mmol/L.
> Sweat conductivity tests are more readily available but not as
reliable as sweat electrolyte testing. Positive range for conductivity
is 90 mmol/L and above.
» DNA analysis for delta F508 and a few other mutations. Negative
mutation analysis does not exclude cystic fibrosis.
» Stool elastase will be low in cystic fibrosis patients with pancreatic
insufficiency.

GENERAL AND SUPPORTIVE MEASURES
»  Nutritional support.

»  Physiotherapy and postural drainage.

»  Psychosocial support.

»  Genetic counselling.

MEDICINE TREATMENT

Medicinal treatment is specialised and individualised and should be under

the supervision of a subspecialist.

e Pancreatic enzymes (lipase/amylase/protease), with meals according to
clinical response.

REFERRAL

» All to a recognised cystic fibrosis centre and/or specialist health facility
for confirmation of diagnosis and initiation of treatment.

»  Management of exacerbations.

2.2.4 DIARRHOEA, ACUTE
A09.0

DESCRIPTION

Diarrhoea is a serious common childhood illness evidenced by the passing
of frequent profuse loose watery stools. Vomiting may or may not be
present.

Diarrhoeal disease is often caused by viral infection but may be due to
bacterial infection, dietary or other causes.

Dehydration and metabolic disturbances are common if treatment is not
instituted early and may result in severe disease, irreversible organ damage
and death in children.
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Malnutrition is a serious co-morbidity and/or result of diarrhoeal disease and
must be managed correctly, employing ongoing feeding. Feeding, minerals,
micronutrients and vitamins are continued except during ileus or shock. See
section 2.4: Malnutrition.

In severe malnutrition or in the young infant (< 2 months of age) bacterial co-
infection is common.

DIAGNOSTIC CRITERIA
Clinical

The assessment of shock and dehydration in children is not always simple.
A good initial assessment and frequent re-assessments (4-hourly if
dehydration is present) are required. In the presence of shock continuous
reassessments with appropriate adjustment of care are vital in the care of
these children.

Shock is shown by one or more of the following:
Compensated shock:
» delayed capillary refilling time (CRT)
(> 3 seconds),
» rapid, weak pulse rate,
»  cool peripheries.
Late (Preterminal):
»  decreased level of consciousness,
» decreased blood pressure,
» decreased pulse volume.

Dehydration is treated after shock is dealt with:

Severe dehydration Some dehydration

Sunken eyes Sunken eyes

Very slow skin pinch (= 2 sec) Slow skin pinch (< 2 sec)

Drinking poorly Drinks eagerly
Irritable/restless

Other indicators of dehydration may be sought but do not add substantially
to assessment, e.g. depressed fontanelle, absent tears, decreased passage
of urine.

Also assess for signs of metabolic, nutritional and other co-morbidities:

»  severe malnutrition, » decreased bowel sounds,

» decreased level of » increased respiratory rate and
consciousness, chest indrawing,

»  abnormal tone or floppiness, »  persistent or bile stained vomiting,

» abdominal distension, » urine for leucocytes or nitrites.

Investigations

»  After resuscitation, in children with severe dehydration, shock or other
signs of metabolic, nutritional or other co-morbidities:
> sodium, potassium, urea, creatinine, blood acid-base assessment.
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»  Stool culture if suspected dysentery, typhoid, cholera.

»  Urine test strip on fresh/clean urine specimen for leucocytes, nitrites and
blood.

»  Ascertain HIV status with consent in every child.

GENERAL AND SUPPORTIVE MEASURES
» Adequate initial assessment and frequent re-assessment, including
weight, is vital.
» Re-assess the patient continuously while shock persists.
»  If dehydration is present, re-assess the patient 4-hourly and immediately
correct shock or deterioration.
»  Monitor and maintain:
> hydration and circulation, > normal blood glucose,
> blood pressure, > blood electrolytes,
> acid-base status.
»  Monitor urine output, should be at least 1 mL/kg/hour. This may be
difficult in small children with diarrhoea, especially in female infants.
» Monitor body mass regularly. Weigh daily, or 6-hourly if unsure of
hydration status and child is very ill or small. This can be used to
indicate response of hydration.
»  Continue oral feeds during period of diarrhoea:
> if the child is breastfed, continue breastfeeds and encourage the
child to feed longer at each feed;

> if the child is exclusively breastfed, give oral rehydration solution
(ORS) in addition to each feed,;

> if the child is not exclusively breastfed, give ORS and other
appropriate feeds, e.g. breast milk substitutes or food based fluids;

> if the child is severely dehydrated or shocked, withhold feeding until
stable, usually a few hours only.

MEDICINE TREATMENT

There is no place for antidiarrhoeal medications, i.e. kaolin and pectin,
atropine and diphenoxylate, loperamide, or antiemetics in the routine
management of acute diarrhoea.

OUTLINE OF PRACTICAL FLUID THERAPY OF DEHYDRATING
WATERY DIARRHOEA

With severe malnutrition the assessment of dehydration is more difficult.
Avoid intravenous infusions, if possible.
Treatment of dehydration requires more care/more frequent assessments.

1. First treat shock, if present (If no shock, proceed to section 2 below)

If an IV infusion cannot be set up within 5 minutes use an intra-osseus
infusion. See section 1.1.8: Intra-Osseous Infusion in Emergencies.
During treatment of shock administer oxygen.
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e  Sodium chloride 0.9%, 1V, 20 mL/kg given as a bolus rapidly.

e After each bolus reassess for persistence of shock, or evidence of
circulatory overload.

o Repeat the fluid bolus up to 3 times if shock still persists, provided
that evidence of circulatory overload is not present.

o If after the second bolus, i.e. total of 40 mL/kg has been given and
the response is inadequate, a third bolus can be started. Move the
patient to ICU for CVP monitoring and inotropic support.

Treatment of shock in severe malnutrition

Shock treatment should be more cautious in patients with severe
malnutrition due to poor cardiac reserve and high prevalence of gram
negative septicaemia.

e  Sodium chloride 0.9%, 1V, 10 mL/kg administered over 10 minutes.

e Up to 4 boluses may be given. However, deterioration may be due
to fluid overload and shock may be due to septicaemia, not always
hypovolaemia.

o After 4 boluses (40 mL/kg) further treatment should be in a high
care unit.

e Re-assess frequently during treatment of shock. Patient’s response
should guide further fluid therapy.

If pulse and respiratory rate increases, increasing liver span and gallop
rhythm are found suspect fluid overload/cardiac dysfunction and manage
appropriately. See section 1.1.7: Shock.

When shock has been treated proceed to the management of dehydration.

2. Severe dehydration or some dehydration

e Oral rehydration solution (ORS), oral, 80 mL/kg over 4 hours using
frequent small sips (i.e. 5 mL/kg every 15 minutes for 4 hours).
e Give more if the child wants more.
e Show the caregiver how to give ORS with a cup and spoon.
e If child vomits, wait 10 minutes and then continue more slowly.
Nasogastric tube (NGT) rehydration 20 mL/kg/hour over 4 hours can be
used as alternative

PLUS

e Encourage caregiver to continue feeding the child, especially
breastfeeding.

e Oral feeds should be given at normal volumes and times if:
» the level of consciousness is normal,
» the child is not in severe distress,
»  not shocked and,
» has no surgical abdomen.
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Review after 4 hours:

»  general condition, »  respiratory rate,

»  capillary filling time, »  abdomen (liver sp an),

» level of consciousness, »  if passing urine,

»  skin turgor, »  number/quality of stools, and

»  sunken eyes.

See Figure 1: Summary flow chart for correction of dehydration in diarrhoeal
disease.

Assess response 4 hourly.
o) If child fai | : in st
IV fluid *
e % Darrows/dextrose 5%, IV, 10 mL/kg/hour administered for 4 hours,
then re-assess.
* (This rate is in line with current safety evidence but the need for regular
reassessment 4-hourly remains.)

PLUS

Oral rehydration solution

e Oral rehydration solution (ORS), oral, 80 mL/kg over 4 hours using
frequent small sips (i.e. 5 mL/kg every 15 minutes for 4 hours) or NGT
rehydration 20 mL/kg/hour over 4 hours.

PLUS

Oral feeds at normal feed volumes and times if:
» the level of consciousness is normal,

» the child is not in severe distress,

» not shocked and,

» has no surgical abdomen.

Review after 4 hours:

»  general condition, »  respiratory rate,

»  capillary refilling time, »  abdomen (liver sp an),

» level of consciousness, » urine output,

»  skin turgor, »  number/quality of stools, and

»  sunken eyes.

3. No visible signs of dehydration on presentation or a child stable with
no dehydration after treatment of dehydration.

Show the caregiver how to give ORS with a cup and spoon using frequent
small sips.

Encourage caregiver to give 10 mL/kg after each diarrhoeal stool until
diarrhoea stops.
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Instruct the caregiver on how to make and use ORS/SSS at home.
Homemade sugar and salt solution may be used if oral rehydration formula
is not available.

HOMEMADE SUGAR AND SALT SOLUTION (SSS)
% level medicine measure of table salt
plus
8 level medicine measures of sugar
dissolved in 1 litre of boiled (if possible) then cooled water
(1 level medicine measure = approximately 1 level 5 mL teaspoon)

Encourage the caregiver to continue feeding the child, especially
breastfeeding.

Instruct the caregiver to give the child extra feeds after the diarrhoea has
stopped to make up for the period of inadequate intake.

Child should return to hospital immediately if:

»  noimprovement, » blood in stool,
» condition deteriorates, »  fever develops,
»  poor drinking or feeding, »  sunken eyes,

»  slow skin pinch.

Educate caregivers about hygiene, oral rehydration solution and danger
signs of diarrhoea.
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Figure 1: Summary flow chart for correction of dehydration

diarrhoeal disease
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Metabolic disturbances

Acidosis

Metabolic acidosis will correct with appropriate fluid therapy and does not

require additional treatment unless severe, i.e. pH < 7.1, or if the body is

unable to correct the deficit, e.g. salicylate poisoning or renal failure.

Additional treatment should only be considered with expert supervision.

Correcting the renal circulation and shock will lead to self-correction in

almost all cases.

If correction is necessary: volume of sodium bicarbonate 4.2% required is:

e Sodium bicarbonate 4.2% as a bolus. Dose in mL to be given = 0.3 x
base deficit x weight in kg. Review response to assess the need for
further correction.

Hypokalaemia
Note: Potassium levels are affected by the degree of acidosis.

If potassium is 2.5 mmol/L to 3.5 mmol/L:
e  Potassium chloride, oral, 25-50 mg/kg/dose 8 hourly.

If potassium is < 2.5 mmol/L:
e 5 Darrows/dextrose 5%, 200 mL plus potassium chloride 15%, 2 mL,
into the vacoliter:

e 1 mL potassium chloride 15% = 2 mmol potassium. If 2 mL is
added in the above solution it gives a combined K* of 37 mmol/L —
do not exceed this amount.

e Mix well before administration.

¢ Run at normal rehydration rate (as above).

Oral potassium may also be given during this period:
e  Potassium chloride, oral, 25-50 mg/kg/dose 8 hourly.

Monitor serum potassium 8—-12 hourly. Once above 3.0 mmol/L, stop IV
potassium and continue with oral.

Hypernatraemia (> 150 mmol/L)

Severe symptoms usually only develop when the serum sodium is > 160
mmol/L. Symptoms tend to be more severe with acute hypernatraemia (i.e.
over a period of hours) while chronic hypernatraemia is often better tolerated
because of cerebral compensation.

The true degree of dehydration is often underestimated because the
intravascular volume is preserved; signs of intracellular dehydration include
lethargy, irritability, "doughy skin", high-pitched cry, hyperreflexia and
seizures.

Too rapid reduction of the serum sodium in hypernatraemia can cause

cerebral oedema, convulsions and permanent brain injury. More frequent
serum sodium monitoring is needed where hypotonic solutions are used.
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e Moderate hypernatraemic dehydration (Na 150 - 169 mmol/L):

» If shock is present resuscitate with boluses of 20 mL/kg of 0.9%
sodium chloride (see above: step 1 - treat shock).

Aim to lower the serum sodium slowly with no more than

0.5 mmol/L/hour (10 — 12 mmol/L) over 24 hours.

Fall of sodium levels more than 1 mmol/L/hour on average means the
rehydration rate should be reduced.

Oral rehydration (10 mL/kg/hour) is preferable to IV rehydration.

If oral rehydration is tolerated, feeding should be continued.
Because of longer duration of dehydration, continuous nasogastric
tube administration is preferable.

Fluid is calculated as replacement of deficit (50-70 mL/kg) plus
maintenance (over 2 days) over 48 hours.

v

»

>

»

x

»
P
»

¥ ¥ ¥

»

v

Calculation of maintenance (mL):

<1 year: 120 mL/kg/24 hours
> 1 year = sum of the following:
» First 10 kg body weight 100 mL/kg/24 hours
» Second 10 kg body weight 50 mL/kg/24 hours
» Additional weight > 20 kg body 20 mL/kg/24 hours
weight

If oral/NGT rehydration fails, rehydrate using IV with %2 Darrows
dextrose 5% over 48 hours. The sodium concentration of the %2 Darrows
can be initially raised to between 90-105 mmol/L by adding 8.4%
sodium bicarbonate 15-20 mL to the first 500 mL of % Darrows and
thereafter, continue with 7z Darrows without any additives.

[ToE ]
IV Fluid rate
Rate:
o If2-10 kg: 6 mL/kg/hour

o If>10-20 kg: 5 mL/kg/hour
o [If>20-40 kg: 4 mL/kg/hour

» Oral rehydration can be continued for ongoing losses (such as
profuse diarrhoea).

» Fluid status, ongoing losses and neurological status should be
monitored 2-hourly.

e Severe hypernatraemic dehydration (sodium > 170 mmoL (discuss with
specialist paediatrician)

This is a medical emergency and referral to and intensive or
high care unit should be considered.

» Sodium chloride 0.9%/dextrose 5% plus potassium chloride (see
below) is used to correct clinical dehydration for the first 48 hours.
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Sodium chloride 0.9%/dextrose 5% plus potassium chloride (to 20

mmol/L), IV.

e To every litre 0.9% sodium chloride add 100ml 50% dextrose and

10ml 15% KCI [20mmol potassium]). Infusion rate as above.

Repeat serum sodium every 8—12 hours to monitor progress.

Failure to decrease sodium levels usually means the rehydration rate

is too slow.

Frequent clinical reassessment is the key to the safe management of

this situation. Serum sodium levels may be done more frequently

where this is possible. Adjust the drip rate according to response.

» If convulsions are considered likely, (decreased Ilevel of
consciousness, hyper-irritable child), in the setting of high serum
sodium, consider the use of prophylactic anticonvulsants:

e Phenobarbitone, IV, 20 mg/kg as a single dose.

OR

If IV phenobarbitone not available:

e Phenobarbitone, oral, 20-30 mg/kg as a single dose.

R
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Hyponatraemia
The correction of hyponatraemia is usually only necessary where the serum

sodium is significantly decreased (i.e. < 120 mmol/L), or if the patient is
symptomatic.

Use sodium chloride 0.9% and add potassium chloride and dextrose as
indicated below.
Give at the rate indicated for dehydration and expect correction to have
occurred after the following estimated volume:

Volume of sodium chloride 0.9% (mL) = (130-Na*) x body weight in kg x 4.

e  Administer sodium chloride 0.9%, 200 mL plus potassium chloride 15%,
2 mL plus dextrose 50%, 20 mL into the vacoliter.
e Mix well before administration.

After the calculated volume has been given, resume with:
e 5 Darrows/dextrose 5%, IV, at the required rate.
e Recheck the serum electrolytes.
OR
e Oral rehydration solution (ORS), oral, at the required rate.

Antibiotic therapy

Note:

»  Antibiotics are not routinely used for diarrhoeal disease.

»  During diarrhoea, absorption of antibiotics may be impaired due to intestinal
hurry. Give antibiotics orally if administered for intra-luminal effect.

»  Other antibiotics for systemic action are best administered parenterally.

»  Consider urinary tract infection, or septicaemia in children with severe
malnutrition, the immunocompromised and infants < 2 months old.
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Dysentery
Treat initially as shigella dysentery:

e Ceftriaxone, IV, 50 mg/kg as a single daily dose for 5 days.
OR
e  Ciprofloxacin, oral, 15 mg/kg/dose 12 hourly for 3 days.

For entamoeba histolytica (if demonstrated on stool microscopy, or strongly
suspected - this is now a relatively uncommon condition in children in South
Africa).
e Metronidazole, oral, 15 mg/kg/dose 8 hourly for 7 days.

e Severe disease: treat for 10 days.

Cholera
Treat according to current sensitivities of the organism during epidemic.
See section 2.2.1: Cholera.

Typhoid
e Ceftriaxone, IV, 50 mg/kg once daily for 10—14 days.

Severe malnutrition

See section 2.4.1: Malnutrition, severe acute.

e Ampicillin, IV, 50 mg/kg/dose 6 hourly for 5 days.

PLUS

e  Gentamicin, IV, 6 mg/kg as a single daily dose for 5 days.
e Confirm normal renal function before second dose.

Very young infants < 2 months

e Ampicillin, IV, 25-50 mg/kg/dose 6 hourly for 5 days.

PLUS

e  Gentamicin, IV, 6 mg/kg as a single daily dose for 5 days.
e Confirm normal renal function before second dose.

Mineral and micronutrient supplementation
All children with diarrhoea.
e  Zinc (elemental), oral, for 14 days

e If<10kg: 10 mg/day.

o If>10kg: 20 mg/day.

[ LoE " _|

e Potassium chloride, oral, 8 hourly.

e If<6months: 125 mg.

e |If>6 months: 250 mg.

Do not give if patient is hyperkalaemic or anuric.

41



CHAPTER 2 ALIMENTARY TRACT

REFERRAL

» Inability to correct/treat shock/dehydration.

»  Metabolic complications: non-responsive acidosis, severe
hypernatraemia (> 170 mmol/l) and symptomatic hypokalaemia.

2.2.5 PERSISTENT DIARRHOEA

DESCRIPTION
Persistent diarrhoea is a diarrhoeal episode of presumed infectious aetiology
that begins acutely but has a prolonged duration lasting more than 14 days.

GENERAL AND SUPPORTIVE MEASURES
Treatment strategy includes a stepwise approach with modification of the
diet, which are not mutually exclusive and are applied according to local
resources.
»  Monitor hydration, stools, nutritional status, weight gain, growth and
other nutritional parameters such as serum proteins.
»  Nutritional support:
> Aim to provide at |east 460 kJ/kg/day orally within three days to protect
nutritional state.

STEP-WISE EMPIRIC PROTOCOL FOR MANAGEMENT OF DIARRHOEA

Commence management at the most appropriate step according to previous
management — many infants with persistent diarrhoea will already have
failed the “day 1-2” stage and will commence management on “day 3-7".

Day 0 (presentation at Health Care Facility with acute diarrhoea)

»  Rehydration according to figure above. Recommence breast or formula
feeds within 4-6 hours, and additional oral rehydration solution (ORS) to
maintain hydration.

Day 1-2
»  Continue full-strength feeds with additional ORS as required.

Day 3-7

»  Change to lactose-free feeds if not breastfed.

»  Continue additional oral rehydration as required.

»  If diarrhoea resolves, discharge, but continue with lactose-free feeds for
2 weeks.

Day 8-13

»  Semi-elemental formula: sucrose- and lactose-free, protein hydrolysate,
medium chain triglyceride.

»  Continue additional ORS as required.
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» If diarrhoea resolves, discharge if possible on semi-elemental feeds for
at least 2 weeks. If this is not possible a trial of lactose free feeds before
discharge should be given and if successful, the child should be
discharged on this feed.

If giardia is not excluded:
e Metronidazole, oral, 7.5 mg/kg/dose 8 hourly for 5 days.

In HIV infected children: Isospora belli and Cyclospora:

e Co-trimoxazole, oral, 5 mg/kg/dose of trimethoprim 12 hourly for 10
days.

If diarrhoea persists the child should be referred for further investigations
and/or intravenous alimentation.

>  Where the stepwise approach is not possible:
e Under 4 months:
Encourage exclusive breastfeeding if lactose intolerance is not severe.
If not exclusive breastfeeding, use breast milk substitutes that are
low in lactose, e.g. yoghurt or amasi or specialised formulae or
lactose-free milk formula.
e Children aged 4 months and older:
Feeding should be restarted as soon as the child can eat, with small
meals 6 times a day.

> Nasogastric feeding may be required in children who eat poorly.
If the response is good, give additional fruit and well-cooked
vegetables to children who are responding well.
After 7 days of treatment with an effective diet, resume an
appropriate diet for age, including milk, which provides at least 460
kJ/kg/day.
Follow up regularly to ensure recovery from diarrhoea, continued
weight gain and adherence to feeding advice.

MEDICINE TREATMENT

CAUTION
Antidiarrhoeal and anti-emetic agents are NOT recommended.

Antibiotic therapy
Antibiotics are only indicated when specific infections are suspected or

where they are used in the Step-Wise Based Empiric Protocol for
Management of Diarrhoea.

All persistent diarrhoea with blood in stool should be treated as dysentery.
See section 2.2.6: Dysentery.
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For campylobacter:
e Azithromycin, oral, 10 mg/kg/ day for 3 days.

LoE I _|

For G. lamblia:
e Metronidazole, oral, 7.5 mg/kg/dose 8 hourly for 5-7 days.

For Y. enterocolitica:

o Ceftriaxone, IV, 50 mg/kg/dose once daily.
OR

e Cefotaxime, IV, 50 mg/kg/dose 6 hourly.

For Cryptosporidium:
e No effective treatment available in the presence of HIV related
immunosuppression.

For Isospora belli:
e Co-trimoxazole, oral, 5 mg/kg/dose of trimethoprim component 6 hourly
for 10 days then 12 hourly for 3 weeks.

For Cyclospora cayetanensis:
e Co-trimoxazole, oral, 5 mg/kg/dose of trimethoprim component 6 hourly
for 5 days.

For Microsporidia:
e Albendazole, oral, 7.5 mg/kg 12 hourly. (Specialist supervision

| LoE |
After success as indicated by weight gain, return of appetite and decrease of
diarrhoea, less elemental diets can be judiciously and slowly re-introduced.

Mineral and micronutrient deficiencies

e Zinc (elemental), oral,
o If <10 kg: 10 mg/day.
o If>10kg: 20 mg/day.

Provide nutritional support.

2.2.6 DIARRHOEA, CHRONIC OTHER THAN POST-

INFECTIOUS
K52.9

DESCRIPTION
Chronic diarrhoea: diarrhoea for longer than two weeks.

Chronic diarrhoea results in significant morbidity and mortality associated
with poor nutrition.
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Chronic diarrhoea is most frequently due to:

» Temporary loss of disaccharidase activity in the intestinal microvillous
brush border, e.g. lactase loss; or luminal infection/infestation, which
may be non-specific bacterial overgrowth.

» Rare causes include food allergies, cystic fibrosis and coeliac disease.

DIAGNOSTIC CRITERIA

Clinical

»  Chronic diarrhoea without weight loss or dehydration — consider
Toddler’s diarrhoea.

»  Chronic diarrhoea with weight loss and dehydration — consider small
bowel mucosal injury with multiple pathophysiological mechanisms, e.g.
lactose intolerance, small bowel bacterial overgrowth and
immunosuppression.

»  Chronic diarrhoea with weight loss but no dehydration — consider a
malabsorption syndrome, e.g. coeliac disease, allergic enteropathy,
cystic fibrosis, etc.

»  Consider the possibility of HIV infection.

» In the presence of abdominal pain, bloody stools, weight loss, perianal
disease or extraintestinal features such as arthritis or uveitis, consider
inflammatory bowel disease and refer to an appropriate specialist.

Investigations

Where weight gain falters, dehydration recurs, the child is ill or the diarrhoea

continues:

»  full blood count,

»  serum proteins,

» urine and stool microscopy, culture and sensitivity tests (MCS),

»  positive stool-reducing substances if on a lactose-containing diet. Stool
pH < 5.5 also suggests carbohydrate malabsorption,

» faecal elastase.

REFERRAL

» Inability to maintain hydration (persisting watery diarrhoea even when
fasting).

»  Lack of local resources to support the stepwise protocol at any step.

»  All cases not responding by day 12—13 of the stepwise protocol.

» If cystic fibrosis, allergic enteropathy or coeliac disease is suspected,
but difficult to diagnose due to lack of local resources.

2.2.7 DYSENTERY
A03.9

DESCRIPTION
Passage of blood and mucus in the stools.
Shigella infection is the most common serious cause in children in South Africa.
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Complications include:

»  dehydration, »  convulsions,

»  shock, »  toxic megacolc n,

» acidosis, »  rectal prolapse,

»  renal failure, and »  haemolytic uraemic syndrome.

DIAGNOSTIC CRITERIA
Clinical
»  Sudden onset.
»  Abdominal cramps, peritonism, urgency, fever and diarrhoea with blood
and mucus in the stools.
»  Meningismus and convulsions may occur.
»  Exclude intussusception. Evidence of intussusception includes:
> pain or abdominal tenderness,
> bile-stained vomitus,
> red currant jelly-like mucus in stool,
> appearance of the intussusceptum through the anus.
Investigations
»  Stool culture to confirm diagnosis of Shigellosis.
»  Polymorphs and blood on stool microscopy.
»  Immediate microscopy of warm stool to diagnose amoebic dysentery.

GENERAL AND SUPPORTIVE MEASURES
»  Monitor fluid and electrolyte balance.
»  Ensure adequate nutrition and hydration.

MEDICINE TREATMENT
Fluid and electrolyte replacement
See section 2.2.4: Diarrhoea, acute.

Antibiotic therapy

Treat as Shigella during an epidemic of Shigellosis, or if the child is febrile,
“toxic’-looking, has seizures or if Shigella is cultured from the stool and the
child is still ill.

e Ciprofloxacin, oral, 15 mg/kg/dose 12 hourly for 3 days.

Where oral medication cannot be used:
e Cefotaxime, IV, 75 mg/kg/dose 8 hourly for 5 days.
OR

e Ceftriaxone, IV, 50 mg/kg as a single daily dose for 5 days.
For entamoeba histolytica (only if demonstrated on stool microscopy, or

strongly suspected):
e Metronidazole, oral, 15 mg/kg/dose 8 hourly for 7 days.
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REFERRAL
»  Dysentery with complications, e.g. persistent shock, haemolytic uraemic
syndrome and toxic megacolon.

2.2.8 GASTRO-OESOPHAGEAL REFLUX DISEASE (GORD)
K21

DESCRIPTION
Gastro-oesophageal reflux is repetitive regurgitation/reflux of gastric
contents into the oesophagus.

It is termed “Complicated GOR” or “GORD” if associated with the diagnostic
criteria below.

It should be differentiated from “Uncomplicated GOR” if the only symptom is
frequent small vomits, in which case no further investigation or treatment is
needed and other causes of vomiting. Parents should be reassured that
regurgitation improves spontaneously during the first year of life.

DIAGNOSTIC CRITERIA
»  GORD should be suspected if: Recurrent vomiting or regurgitation and
any of the following:
> respiratory symptoms, i.e. recurrent wheeze or cough, chronic
obstructive airway disease, recurrent aspiration/pneumonia, stridor,
apnoea and apparent life-threatening event;
> faltering of growth; and
> abnormal posturing or opisthotonus (Sandifer syndrome).

Consider other causes of vomiting and faltering of growth, such a pyloric
stenosis, cow's milk allergy.

Investigations

Note: Routine investigations are seldom indicated. Discuss with specialist
prior to performing investigations.

GENERAL AND SUPPORTIVE MEASURES

»  Postural treatment: lying on the left side is currently recommended.

»  Dietary measures such as feed thickeners. If not breastfeeding, frequent
small volume feeds or specialised anti-reflux infant formula.
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MEDICINE TREATMENT
Note: Evidence in support of the following recommendations is weak:

Specialist initiated:

e Omeprazole, oral, 0.7-1.4 mg/kg/day once daily, on an empty stomach
for 4 weeks, then stop therapy. If symptoms reoccur and persist for 3-4
days after stopping, consider reinitiating.

0 Maximum dose: 20-40 mg/dose.

If 1 month-2 years: 5 mg once daily

If > 2—6 years: 10 mg once daily

If > 7-12 years: 20 mg once daily
REFERRAL

»  For diagnostic investigations, if not available locally.
»  GORD not responding to treatment.

2.2.9 PEPTIC ULCER DISEASE
K27

DESCRIPTION

Varying degrees of gastritis or frank ulceration of the stomach or duodenum
due to acid and pepsin-laden stomach contents on the gastric and duodenal
mucosa in the face of inability of mucosal defence mechanisms to prevent
these effects.

Peptic ulcers may be primary (e.g. Helicobacter pylori related) or secondary,
(e.g. stress related or associated with NSAID use).

DIAGNOSTIC CRITERIA

Clinical

» Haematemesis or melaena is a relatively common presentation in
children (up to 50%).

»  Epigastric pain. Pain is often poorly localised in children, described as
dull and aching and frequently does not respond to antacids.

Investigations
»  Endoscopy to confirm diagnosis.

GENERAL AND SUPPORTIVE MEASURES
»  Manage circulation and anaemia, as required.
»  Stop all non-steroidal anti-inflammatory agents.
»  Remove all stressors identified.
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MEDICINE TREATMENT

- Proton pump inhibitor, e.g.:

. Omeprazole, oral, 0.7-1.4 mg/kg/day once daily. Specialist initiated.

0 Maximum dose: 20-40 mg/dose.
If 1 month—-2 years: 5 mg once daily.

If > 2—6 years: 10 mg once daily.
If > 7-12 years: 20 mg once daily.
LoE Il
PLUS
If Helicobacter pylori positive. (Not routine)
. Metronidazole, oral, 7.5 mg/kg 12 hourly for 14 days.
PLUS
. Amoxicillin, oral, 25-30 mg/kg 12 hourly for 14 days.
[ LoE ™|
Penicillin allergy
In case of severe penicillin allergy replace amoxicillin with:
. Azithromycin, oral, 10mg/kg daily for 5 days.
REFERRAL

»  Poor response to treatment.
»  Suspicion of underlying cause.

2.3 HEPATIC DISORDERS

2.3.1 CIRRHOSIS
K74.6

DESCRIPTION

The end result of irreversible damage to the liver tissue, causing a
widespread, diffuse process of fibrosis with regenerating nodule formation.
The fibrosis and abnormal portosystemic vascular connections that result
cause ongoing damage. The progression rate is variable, but ultimately
results in liver failure.

Causes are divided into biliary cirrhosis due to bile duct obstruction and post
necrotic cirrhosis where the lesion is hepatocellular.

Complications include:

»  fat malabsorption,

» liver failure,

»  portal hypertension,

»  ascites secondary to portal hypertension.
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DIAGNOSTIC CRITERIA

Clinical

»  Clubbing may be present.

» Jaundice.

»  Hepatomegaly and/or splenomegaly and/or ascites.
»  Signs and symptoms of complications.

Investigations

» Liver enzymes may be normal.

» FBC may show signs of hypersplenism with reduced circulating red
cells, white cells and platelets.

»  Prolonged prothrombin time/INR.

»  Hypo-albuminaemia.

» Ultrasound of the liver and spleen may be abnormal.

»  Liver biopsy confirms cirrhosis.

GENERAL AND SUPPORTIVE MEASURES
»  Ensure adequate nutrition:
> Consult dietician, if available.
»  If not encephalopathic:
> High protein diet, i.e. 3 g/kg/day and medium chain ftriglyceride
supplementation (if cholestatic jaundice).
> High carbohydrate diet, supplement with glucose polymers.
> If high serum cholesterol or if xanthelasma: low cholesterol diet.

MEDICINE TREATMENT
e  Multivitamin, oral, 5 mL as a single daily dose.

If INR is abnormal, consider a trial of vitamin K and if no response stop.
e Vitamin K (phytomenadione), oral, 2-5 mg three times weekly.
o0 Monitor INR and titrate dose accordingly.
o0 In the presence of cholestatic jaundice vitamin K should be given
parenterally.

REFERRAL
» All children with suspected cirrhosis should be referred to determine
possible cause.

2.3.2 CHRONIC CHOLESTASIS

DESCRIPTION

Impairment of bile formation and/or bile flow which may present with pruritis
and/or jaundice. It is classified as intrahepatic (e.g. chronic hepatitis, paucity
of bile ducts) or extrahepatic (e.g. biliary atresia).

50



CHAPTER 2 ALIMENTARY TRACT

GENERAL AND SUPPORTIVE MEASURES
Diet supplemented with medium-chain triglycerides.

MEDICINE TREATMENT
For pruritus of cholestasis:
e Colestyramine, oral, 240 mg/kg/day in 3 divided doses with meals.
o Mix with water or other fluids.
o Other medications should be given 1 hour before or 4-6 hours after
colestyramine use.

For sedation:
Chlorphenamine, oral, 0.1 mg/kg/dose up to 6 hourly.

2.3.3 PORTAL HYPERTENSION
K76.6

DESCRIPTION

Increased portal venous pressure above vena cava pressure. Most
commonly secondary to cirrhosis, but causes without cirrhosis may be
divided into prehepatic portal vein obstruction, intra-hepatic (pre-or post-
sinusoidal) and post-hepatic causes.

DIAGNOSTIC CRITERIA
Clinical
»  Splenomegaly with ascites, variceal haemorrhage or hypersplenism.

Investigations

»  FBC may show hypersplenism.

»  Doppler assisted ultrasound and angiography.
» Investigations as listed under cirrhosis.

GENERAL AND SUPPORTIVE MEASURES
»  Determine and manage underlying cause.

REFERRAL
»  All children with portal hypertension should be referred.

2.3.3.1 BLEEDING OESOPHAGEAL VARICES
185.0

DESCRIPTION

Presentation with haematemesis (fresh blood) or melaena in a patient who
has a spontaneous bleed from varices at the oesophageal-gastric junction.
The patient may or may not have been known to have chronic liver disease
and portal hypertension. This bleeding may be hard to control and be life
threatening.
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GENERAL AND SUPPORTIVE MEASURES

» Resuscitation and blood transfusion as required.

»  For local control of acute bleeds that are not controlled with medicine
treatment: Sengstaken tube.

»  For secondary prophylaxis after a bleed: refer for endoscopic injection
sclerotherapy or variceal banding every 2 weeks until eradicated.

»  If either or both treatments fail: surgical over-sewing.

MEDICINE TREATMENT
e Octreotide, IV, bolus, 1-2 mcg/kg immediately then 1-5 mcg/kg/hour by

infusion. (Specialist initiated).
| LoE 1|
Post bleed prophylactic management
e Proton pump inhibitor, e.g.:
. Omeprazole, oral, 0.7-1.4 mg/kg/day once daily. Specialist initiated.
0 Maximum dose: 20-40 mg/dose.

If 1 month-2 years: 5 mg once daily.
If > 2—6 years: 10 mg once daily.
If > 7-12 years: 20 mg once daily.

LoE 1l
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. Propranolol, oral, 2 mg/kg daily in 3 divided doses.
o0 If needed, increase dose to 8 mg/kg/24 hours.
0 Aim to reduce the resting pulse rate by 25%.

REFERRAL

»  All, to establish diagnosis and initiate treatment.

» Bleeding varices: only after commencement of resuscitation and
octreotide, if available.

2.3.3.2 ASCITES, DUE TO PORTAL HYPERTENSION
R18

GENERAL AND SUPPORTIVE MEASURES
»  Restrict sodium intake, 1-2 mmol/kg/24 hours.
»  Restrict fluids if serum sodium < 130 mmol/L.

MEDICINE TREATMENT
e Spironolactone, oral, 1-3 mg/kg as a single daily dose. Can increase
dosage slowly to 4-6 mg/kg/day.
o Continue for as long as needed to control ascites.
0 Monitor serum potassium.
If insufficient response, add:
. Furosemide, oral, 1-3 mg/kg as a single daily dose.
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. Spironolactone to furosemide ratio should be 2.5:1.
OR (do not give furosemide and hydrochlorothiazide together)
. Hydrochlorothiazide, oral, 1 mg/kg/dose 12—24 hourly.
0 Maximum dose: 25 mg daily.

Therapeutic paracentesis may be performed to relieve the cardiorespiratory
and gastrointestinal manifestations of tense ascites. The upper abdomen,
surgical scars, the bladder and collateral vessels should be avoided when
inserting the paracentesis needle. 50 mL/kg ascites can be tapped over an
hour with IV albumin 1 g/kg to prevent circulatory dysfunction.

[ LoE |

REFERRAL

» Urgent: Refractory ascites interfering with respiration.

» For determination of the underlying cause of the cirrhosis, portal
hypertension and initiation of treatment.

»  Cirrhosis, portal hypertension and/or liver failure not responding to
adequate therapy.

»  Hepatic encephalopathy.

2.3.4 HEPATITIS, VIRAL, ACUTE
B17.9
* Notifiable condition

DESCRIPTION
Acute inflammation of the liver with varying degrees of hepatocellular
necrosis caused by hepatitis A, B and less commonly C, D and E viruses.

DIAGNOSTIC CRITERIA

Clinical
»  Prodromal phase:
> pausea, > malaise,
> vomiting, > anorexia,
> fever, and > right upper quadrant abdominal pain.

» Jaundice, tender hepatomegaly and dark urine.

Investigations

» Raised transaminases and bilirubin.

»  Serological evidence of hepatitis virus infection. See section 2.3.7
Hepatitis B, chronic for Hepatitis B interpretation chart.

GENERAL AND SUPPORTIVE MEASURES

» Isolate patient if Hepatitis A for 7—10 after the onset of jaundice.
» Inform patient of infectivity risk if hepatitis B, C or D.

» Bed rest does not alter the course of the disease.

53



CHAPTER 2 ALIMENTARY TRACT

MEDICINE TREATMENT
Prophylaxis
e Hepatitis B vaccine, IM, 0.5 mL.
o If<1year: Outer side of the right thigh.
o If>1year: Upper arm.
Use opposite side to that for the DPT/Td injection.
Give at 6, 10 and 14 weeks as part of the routine expanded
programme on immunisation.

Neonatal transmission:
Babies born to mothers with acute hepatitis B infection at the time of delivery
or to mothers who are HBsAg-positive or HBeAg-positive:
e Hepatitis B immunoglobulin, IM, 0.5 mL within 12 hours of delivery.
PLUS
e Hepatitis B vaccine, IM, first dose within 12 hours of delivery.

O Continue hepatitis B immunisation according to the recommended

immunisation schedule.

REFERRAL

» Acute hepatitis with bleeding tendency and altered level of
consciousness — isolation recommended.

»  Prolonged jaundice or raised transaminases.

»  Chronic hepatitis with/without cirrhosis.

2.3.5 HEPATITIS, TOXIN INDUCED, ACUTE
K71.6

DESCRIPTION

Liver damage attributed to a toxin or medicine. The most common herbal
toxin in South Africa is atractyloside (Impila), which causes a Reye’s-like
syndrome, with liver failure. Senecio ingestion is also seen but this causes
endothelial damage in hepatic veins, resulting in hepatic sinudoidal
obstruction syndrome with secondary cirrhosis and portal hypertension.

There are many medicines that are hepatotoxic. The commonest are:

» anticonvulsants, »  immunosuppressants,
»  cytotoxics, »  anti-inflammatories,
» analgesics, » antituberculous medicati on,

»  antiretrovirals.

DIAGNOSTIC CRITERIA

»  Depends on the toxin, but the history is usually diagnostic.

» Impila poisoning, given orally or rectally, may result in anicteric hepatic
encephalopathy.
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» Presents with onset of severe vomiting, followed by anuria and then
rapid depression of level of consciousness, progressing to seizures
and/or coma within a day.

GENERAL AND SUPPORTIVE MEASURES
»  Stop all potentially hepatotoxic medication, including paracetamol.
»  Education regarding herbal toxins, if appropriate.

MEDICINE TREATMENT
For paracetamol poisoning:
See section 18.1.11: Paracetamol poisoning.

Acute liver failure/Hepatic encephalopathy:
See section 2.3.9: Liver failure, acute.

REFERRAL
»  All cases of hepatic encephalopathy due to toxin ingestion.
»  All cases in which rechallenge of medication is considered.

2.3.6 HEPATITIS, CHRONIC, AUTOIMMUNE
K75.4

DESCRIPTION
Autoimmune induced hepatitis.

DIAGNOSTIC CRITERIA

Clinical

» Jaundice.

»  Hepatosplenomegaly.

»  Cutaneous features of chronic liver disease.

»  Extrahepatic manifestations of the autoimmune process.

Investigations

»  Elevated bilirubin and transaminases.

»  Hypoalbuminaemia and prolonged prothrombin time/INR.

»  Auto-immune marker screen.

»  Total serum globulin or gammaglobulin or IgG greater than 1.5 times
upper normal limit.

»  Diagnosis confirmed on liver biopsy.

MEDICINE TREATMENT

Induction therapy:
e  Corticosteroids. Specialist initiated.
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Maintenance therapy:
e Azathioprine. Specialist initiated.

REFERRAL
»  All for confirmation of diagnosis and initiation of treatment.

2.3.7 HEPATITIS B, CHRONIC
B18.1

DESCRIPTION
Persistently elevated transaminases after hepatitis B infection.

DIAGNOSTIC CRITERIA

»  Transaminases are double upper limit of normal.

»  Liver biopsy is characteristic.

»  Hepatitis B serology positive.
Interpretation of Hepatitis B Serological Test Results
>  Susceptible:

HBsAg negative
Anti-HBc negative
anti-HBs negative
IgM anti-HBc negative
> Immune due to vaccination:
HBsAg negative
Anti-HBc negative
anti-HBs positive > 10 milli-unit/mL
> Immune from natural infection:
HBsAg negative
Anti-HBc positive
anti-HBs positive
> Acute infection:
HBsAg positive
Anti-HBc positive
anti-HBs negative
IgM anti-HBc positive
> Chronic infection:
HBsAg positive
Anti-HBc positive
anti-HBs negative
IgM anti-HBc negative

>  Four possible interpretations:
1. Recovering from acute HBV infection.
2. Distantly immune anti-HBs level too low to detect.
3. Susceptible with false positive anti-HBc.
4. Chronic infection with HBsAg levels too low to detect.

HBsAg negative
Anti-HBc positive
anti-HBs negative
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REFERRAL
»  For confirmation of diagnosis and initiation of treatment.

2.3.8 HEPATITIS C, CHRONIC
B17.1

DESCRIPTION

A chronic inflammation of the liver caused by vertical (perinatal) transmission
of Hepatitis C virus from an infected mother. The disease is mostly mild in
childhood and in up to 25% the virus can be spontaneously cleared from age
2 up to 7 years.

DIAGNOSTIC CRITERIA

»  Anti-HCV Elisa which detects IgG antibodies. Transplacental maternal
IgG antibodies may persist up to age 18 months.

»  HCV RNA (quantitative).

»  HCV genotyping is only done if treatment is considered.

REFERRAL
All children with positive HCV RNA.

2.3.9 LIVER FAILURE, ACUTE
K72.0

DESCRIPTION

Acute liver failure is a devastating clinical syndrome, which has a high
mortality. It results from massive necrosis of liver cells leading to the
development of hepatic encephalopathy. The clinical appearance can be
deceptive and it is easy to underestimate how critically ill these patients are.
Refer patients early to secondary or tertiary hospital. Paediatric acute liver
failure is said to be present once the INR is greater than 2 (not correctable
with vitamin K), or greater than 1.5 in the presence of encephalopathy.

The following complications can occur:

»  coagulopathy, »  hypoglycaemia,

»  cerebral oedema, » renal failure,

»  encephalopathy, »  cardiorespiratory f ailure,
»  metabolic acidosis, and »  sepsis.

DIAGNOSTIC CRITERIA

Clinical

Appears deceptively well in the early stages. Progressive features include:
» malaise, » vomiting,

» stupor, » anorexia,

57



CHAPTER 2 ALIMENTARY TRACT
L

» encephalopathy, » foetor hepaticus.
» bleeding tendency, » ascites, and
» jaundice.

The absence of jaundice suggests another process, such as Reye syndrome,
which also leads to hepatic encephalopathy.

Investigations

» Raised or low liver enzymes, low serum albumin, raised bilirubin, raised
blood ammonia, hypoglycaemia.

» Prolonged prothrombin time/INR.

» Low fibrinogen.

GENERAL AND SUPPORTIVE MEASURES
» Admit to high care or intensive care unit.

» Monitor:
> blood pressure, > urine output,
> heart rate, > neurological state,
> respiration, > gastro-intestinal bleeding,
> haematocrit, > blood glucose — 3 hourly if comatose,
> acid-base status, > liver and renal functions,
> coagulation competence (INR),

> electrolytes: sodium, potassium, calcium and phosphate, magnesium.

» Maintain hydration.

» With encephalopathy, aim to reduce ammonia production by the gut and
optimise renal excretion.

» Withdraw protein intake completely initially followed by restricted intake
if level of consciousness improves, i.e. 0.5-1 g/kg/24 hours.

» Stop sedatives, diuretics and hepatotoxic medicines, if possible.

MEDICINE TREATMENT

To reduce intestinal protein absorption:

. Lactulose, oral, 1 g/kg/dose (1.5 mL/kg/dose) 4—8 hourly via
nasogastric tube, then adjust dose to produce 2-3 soft stools daily.

OR

e Polyethylene glycol 59 g/L solution with sodium sulphate and
electrolytes, oral/ nasogastric tube, 10-25 mL/kg/hour until clear fluid is
passed rectally (about 4—6 hours).
o No additional ingredient should be added to the solution, e.g.

flavourings or sugar containing cold drinks.

o Follow with regular lactulose to keep stool loose.

. Gentamicin, oral, 12.5 mg/kg/dose 6 hourly for 5 days.
0 The intravenous formulation can be given orally.
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Cerebral oedema:
For management of cerebral oedema, see section 13.5: Status epilepticus
(convulsive).

For pre-operative use or with active bleeding:

e Fresh frozen plasma, IV, 20 mL/kg administered over 2 hours.

OR

e Lyophilised plasma (fresh dried plasma), 1V, 20 mL/kg administered
over 2 hours.

e Vitamin K1 (phytomenodione), IV, 2.5-10 mg daily.
e  Monitor response to vitamin K1 with INR and PTT.

If platelet count < 10 x 10%L or if < 50 and with active bleeding:
e Platelet transfusion.

For gastrointestinal bleeding:
. Omeprazole, oral. 0.7-1.4 mg/kg/day once daily. Specialist initiated.
0 Maximum dose: 20-40 mg/dose.
If 1 month-2 years: 5 mg once daily.
If > 2—6 years: 10 mg once daily.
If > 7-12 years: 20 mg once daily.
[ LoEII™ |
For hypoglycaemia:
e Dextrose 10%, IV bolus 5 mL/kg.
o Administer maintenance as below.

Maintenance of fluids until enteral feeding resumed:

e Y2 Darrows/dextrose 5%, IV, 60—80 mL/kg/day.
0 Ensure a minimum of 3—6 mmol/kg/day of potassium.
o Avoid diuretics.

For anaemia:
e Packed red cells, 10 mL/kg over 3 hours if haemoglobin < 7 g/dL.

For shock:
See Section 1.1.7: Shock.

For sedation, if essential:
e Midazolam, IV, 0.1 mg/kg.
0 Benzodiazepines are poorly metabolised in liver failure and may
result in prolonged sedation.

o Do not repeat without clinical indication.
Seizures are often subclinical or subtle. For seizures:

e Diazepam, IV, 0.2 mg/kg
0 Repeat dose if not controlled in 5 minutes.
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0 Benzodiazepines are poorly metabolised in liver failure and may
result in prolonged sedation.
o Do not repeat without clinical indication.

Antibiotic therapy
Where sepsis is suspected, prevent and treat aggressively with intravenous
broad spectrum antibiotics. Empiric antibiotic therapy until cultures is known.

e Ampicillin, IV, 50 mg/kg/dose, 6 hourly.
PLUS
e Cefotaxime, IV, 75 mg/kg/dose, 8 hourly.

REFERRAL
» All for determination of the underlying cause after initiation of treatment.
» Combined hepato-renal failure.
» Failure to contain bleeding.

2.4 MALNUTRITION
E40-E46

2.4.1 MALNUTRITION, SEVERE ACUTE
E40-E43

Z-scores

»  For practical purposes a “z-score” is the number of standard deviations
(SD) below or above the mean.

» 2 SD or 2 z-scores above the mean (+2) equates fairly closely to the
97t percentile and 2 SD or 2 z-scores below the mean (-2) equates
fairly closely to the 3™ percentile.

» 3 SD or 3 z-scores above or below the mean would be regarded as
severe deviation from normal.

» In deviation below normal, consider if a reasonable explanation exists,
e.g. severe low birth weight with adequate growth profile subsequently.

Admit all cases with complicated severe acute malnutrition.

Uncomplicated cases may be managed with “ready to use therapeutic food
(RUTF)” in ambulatory setting where this service is established.

DESCRIPTION

Severe Acute Malnutrition (SAM)

A multi-deficiency state of severe undernutrition of essential nutrients
exacerbated by acute/chronic infection and metabolic disturbances. Severe
Acute Malnutrition (SAM) includes but is not restricted to the clinical entities
of bilateral pitting oedema or severe wasting. It is associated with a high but
significantly modifiable mortality.
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Criteria for ambulatory treatment of severe acute malnutrition,
All of the following must apply:

»  Children over the age of 6 months with no pitting oedema.
PLUS

»  Alert and feeding well.

PLUS

»  None of the IMCI danger signs/nor those listed below.
PLUS

»  Exclusion of other morbidity, TB and HIV infection.

DIAGNOSTIC CRITERIA
SAM in children aged 6—60 months:

Indicator Measure Cut-off
Weight-for-height z-score less than -3
Mid upper arm Less than 11.5cm

circumference (MUAC)

Bilateral pedal oedema | Clinical sign

Where a suitable measuring device is not available the following less
sensitive findings would also indicate the need to manage as severe
acute malnutrition:
»  Severe underweight
> weight for age z-score less than -3 (usually clinically reflective of
marasmus) where no other reasonable explanation is present,
and/or
> clinically visible severe wasting (usually clinically reflective of
marasmus — thin arms, thin legs, “old man” appearance, baggy
pants folds around buttocks, wasted buttocks).

» Nutritional oedema (usually clinically reflective of kwashiorkor —
bilateral pedal oedema usually supported by findings of skin changes,
fine pale sparse hair, enlarged smooth soft liver, moon face).

Danger signs:

» Lethargy. »  Hypoglycaemia.

»  Shock. » Jaundice.

»  Refusing feeds. »  Dehydration.

»  Weeping skin lesions. »  Respiratory distre ss.
»  Hypothermia. »  Bleeding.

»  Convulsions. »  Vomiting everything.

Note: Any of these danger signs indicates the need for more intensive
inpatient management.

61




CHAPTER 2

ALIMENTARY TRACT

Time frame for inpatient management of severe acute malnutrition

stabilisation rehabilitation
Step Days 1-2  Days 3-7 Weeks 2-6
1. Hypoglycaemia -_—
2. Hypothermia -_—
3. Dehydration —
4.  Electrolytes >
5.  Infection >
6.  Micronutrients No lron p Lddlron —>
7.  Stabilisation feeding >
8.  Catch up growth E—
9.  Sensory stimulation >
10. Prepare for follow up -_—

The general approach to the inpatient management of severe acute
malnutrition is encapsulated in the 10 step approach illustrated above.

Within this approach the first days are involved in achieving metabolic and
physical stability and this phase usually moves to the rehabilitation phase
somewhere between the 3" and 7" day of admission.

Stabilisation phase:

»
»
»
»
»
»

feeding,

preventing/treating hypoglycaemia,
preventing/treating hypothermia,

treating infections,

giving minerals, vitamins and trace elements, and
preventing/treating dehydration.

Rehabilitation phase:

»
»
»
»

»
»

continued feeding,

catch up growth,

management chronic infections/infestations,

continued administration of minerals and vitamins
commencing iron),

play and love; stimulation, and

preparation for discharge.

(including
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Step 1: Hypoglycaemia (Blood glucose <3 mmol/L)

Prevention

Feed child with severe acute malnutrition immediately (within 30 minutes of
presentation) and then ensure every feed is given by day and at night. See
step 7: Stabilisation feeding.

Keep the child warm. See step 2: Hypothermia.

Detection and treatment
Test blood glucose level 3 hourly in severely ill child for first 24 hours and
until stable (longer if the child is very ill).

Asymptomatic hypoglycaemia:
If blood glucose < 3 mmol/L in asymptomatic child, give immediately (oral
bolus):
e  Stabilisation/F75 formula, oral, 15 mL/kg.
OR
e Dextrose, 10%, oral, 10 mL/kg.

0 Dextrose 10% = Dextrose 50% 2 mL/kg with water for injection 8 mL//kg.
OR
e  Sugar solution, oral, 10 mL/kg

o 1 rounded teaspoon sugar in 50 mL or 3 > tablespoons of water.
Check blood glucose after 30 minutes and maintain it above 3 mmol/L.
Continue feeds.

If symptomatic or persistent hypoglycaemia:
e Dextrose, 10%, IV, 5 mL/kg.
OR

e Neonatal maintenance solution, 1V, 5 mL/kg.

Continue feeds once responsive.
e Change feeds to 2 hourly if hypoglycaemia has occurred. See step 7:
Stabilisation feeds.

These children have poor cardiac reserves and are easily volume
overloaded. Do not start or maintain IV infusions unless absolutely
necessary.

Step 2: Hypothermia (Axillary temperature <35°C)

Prevent hypothermia

Care for child in a warm area, i.e. 25—-30°C room temperature.

Ensure child’s body, especially the head, is covered at all times particularly at night.
Avoid drafts and change wet napkins/clothing.

Avoid exposure e.g. bathing.

Feed immediately and 2—3 hourly as this provides energy to generate heat.
Allow child to sleep with mother/carer at night for warmth.
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Treat hypothermia

Check axillary (underarm) temperature, 3 hourly.

Axillary temperature <36°C indicates an urgent need to warm child.

Allow child to sleep with mother/carer at night for warmth. Use mother-child
skin-skin contact, i.e. Kangaroo care, to keep child warm and wrap both with
blankets.

Place heater nearby. If a radiant heater is used for warming check
temperature at least every %z hour.

If severely hypothermic and not improving use other heating measures but
do not apply direct heat to the skin as this may burn the child.

Check temperature 2-hourly until > 36.5°C.

Consider and treat for infection and sepsis. See step 5: Infection.

Step 3: Dehydration
See section 2.2.4: Diarrhoea, acute.
Continue feeds and other care of severe malnutrition.

Step 4: Electrolytes (hypokalaemia, hypomagnesaemia,
hypophosphataemia and hypernatraemia)

All severely malnourished children have excess body sodium even though
the plasma sodium may be low. Oedema is partly due to these imbalances,
not fluid overload.

Giving high sodium load fluids is dangerous.
Do NOT treat oedema with a diuretic.

Potassium

Serum potassium does not indicate total body potassium status. Potassium
supplementation is required unless frank hyperkalaemia.

Feeds made with combined mineral and vitamin complex contains
potassium. When this is used, do not add further potassium.

If the formula is made without combined mineral and vitamin complex, add
potassium:
e Potassium chloride solution, 25-50 mg/kg/dose, oral, 8 hourly until
oedema subsides:
o If<10kg: 250 mg.
o If>10kg: 500 mg.

Magnesium
Feeds made with combined mineral and vitamin complex or trace element
mix contains magnesium. If formula is made without either of these
additives, add magnesium:
e Trace element mix, oral, daily.

o If<10kg: 2.5mL.

o If>10kg: 5mL.
OR
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e Magnesium sulphate 50%, oral, 0.2 mL/kg as a once daily dose for at
least 2 weeks. The IV preparation can be given orally.

Refeeding syndrome may occur at any stage during the stabilisation phase.
Regular phosphate level monitoring is advisable and cautious feeding with
slow feed advancement is encouraged.

Phosphate replacement:

If serum phosphate 0.73—0.96 mmol/L give 0.32 mmol (0.25 ml/kg) in divided

dosages orally.

If serum phosphate 0.51-0.72 mmol/L give 0.64 mmol/kg (0.5 mi/kg) in

divided dosages orally.

e If serum phosphate less than 0.5 mmol/L give 1.0 mmol/kg (0.75 ml/kg)
in divided dosages orally.

Phosphate enemas have 1.38 mmol/ml phosphate.

Step 5: Infection
Antibiotics
Start antibiotics on the first day at admission.

If the child has no danger signs, is alert and feeding well:
e  Amoxicillin, oral, 30 mg/kg/dose 8 hourly for 5 days.

All other children:
e Ampicillin, IV/IM, 50 mg/kg 6 hourly for 7 days.
o Avoid IV infusions, if possible. Use a heparin lock to avoid fluid
overload because of poor cardiac reserves.
PLUS
e Gentamicin, IV, 6 mg/kg once daily for 7 days.

As soon as there is a response and patient can tolerate oral medication
change ampicillin to amoxicillin and continue with gentamicin:

e Amoxicillin, oral, 30 mg/kg/dose 8 hourly for a further 5 days.

PLUS

e Gentamicin, IV/IM, 6 mg/kg once daily for 7 days.

If the child is severely ill or fails to improve after 48 hours:

®  Third generation cephalosporin, e.g.:
e Ceftriaxone, IV/IM, 50 mg/kg/dose once daily.
o If meningitis suspected: use 80 mg/kg/dose.

If child does not improve after 5 days, or deteriorates:
e Refer to higher level of care.
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Intestinal worm infestation

Treat after the acute phase:

Children 1-2 years of age:

e Mebendazole, oral, 100 mg 12 hourly for three days.

Children > 2 years:
e Mebendazole, oral, 500 mg as a single dose immediately.

HIV and TB
In children with HIV and TB, good recovery from malnutrition is possible but
may take longer. Treatment failure of malnutrition may be more common.

Actively investigate for TB and HIV as soon as possible.

TB is difficult to diagnose and confirm.

Ask about contacts, symptoms, do tuberculin skin test (TST) and chest X-
ray. If TST negative, repeat just before discharge.

If TB is clinically likely, presumptive TB treatment is often reasonable, but
once begun should be completed. See Chapter 10 - Tuberculosis, section
10.2: Tuberculosis, pulmonary.

HIV is relatively simple to diagnose and confirm.

Children < 18 months: PCR and confirm with viral load > 10 000 copies/mL.
Children = 18 months: rapid test/ELISA and confirm with different rapid
test/ELISA.

ART is the same as for HIV negative children.

Once the child enters the rehabilitative phase, commence antiretroviral
therapy without delay if HIV infected. See Chapter 9 — Human
Immunodeficiency Virus Infection, section 9.1: Human immunodeficiency
virus infections.

Step 6: Micronutrients

Vitamins

. Vitamin A, oral, as a single dose:
Age Dose No. of capsules
Infants < 6 months: 50 000 1U 1 capsule
Infants 6—11 months: 100 000 IU 1 capsule
Children 12 months to 5 years: 200 000 IU 1 capsule

Record doses in the Road-to-Health booklet.

All children with clinical signs of severe vitamin A deficiency (eye changes:
xerophthalmia, corneal ulceration, Bitot's spots, corneal clouding) and
severe measles:
e Vitamin A, oral, 3 doses.
o First dose, immediately; second dose on day 2 and third dose after
14 days.
0 Record the dose given in prescription and the Road to Health Book.
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If on feeds with combined mineral and vitamin complex:
e Folic acid, oral, 2.5 mg as a single dose.

If not on feeds with combined mineral and vitamin complex:
e Folic acid, oral, 2.5 mg as a single daily dose.

PLUS

e  Multivitamin, oral, 5 mL as a single daily dose.

Anaemia in malnourished children

Non-acute management:

Although anaemia is common, do NOT give iron initially but wait until the
child has a good appetite and starts gaining weight (usually by the second
week).

Treat severe anaemia with blood transfusion, if:

»  Symptomatic anaemia (Hb usually below 4 g/dL).

OR

» If there is respiratory distress with a low Hb.

o Packed red cells, 1V, 5 mL/kg administered over 3 hours.

PLUS

e Furosemide, IV, 1 mg/kg at the start of the transfusion.

Repeat only if severe anaemia or respiratory distress persists and the
haemoglobin is still low.

Once gaining weight and oedema has resolved:
e lron, oral, 2 mg/kg elemental iron per dose 8 hourly with meals.
o Continue for at least 2 months to replace iron stores.

Step 7: Stabilisation feeding

Immediate: stabilisation phase:

Begin feeding immediately — do not miss feeds.

Give “F75/stabilising feed” at 130 mL/kg/day divided into 3 hourly feeds, i.e.
8 times daily. Give all feeds including that at 03h00.

If child has gross oedema i.e. if the oedema is up to or beyond the knee or
anasarca, give 100 mL/kg initially and increase progressively.

Monitor and record intake carefully.

F75 formula/Stabilisation

Fresh cow’s milk 300 mL
Sugar 100 g
Vegetable oil 20g
Combined mineral and vitamin complex* indicated by insert
Water to make up to: 1000 mL

* If no combined mineral and vitamin complex:
e Trace element mix, oral, 20 mL daily.
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If danger signs, hypothermia or hypoglycaemia present, feed the same daily
volume but divided into 2 hourly feeds, i.e. 12 times daily. Give all feeds
including those at 02h00 and 04h00.

Give from a cup. Very weak children may be fed by spoon, dropper or
syringe.

If feeds refused/not finished (i.e. less than 80% of daily amount taken) give
all feeds via nasogastric tube.

Weigh daily and plot weight gain.

Readiness to enter the rehabilitation phase is signalled by a return of
appetite, usually about one week after admission.

Step 8: Transition feeding and catch up growth

Feeding (rehabilitation phase)

»  Transition

»  For the first two days replace the initial feeds with equal amounts of
“rebuilding/catch-up/F100 formula”. Gradually increase the volume by
10 mL/feed until some formula remains unfinished, usually + 200
mL/kg/day.

»  When appetite returns introduce a modified diet. Balance the intake by
giving 3 modified meals and 5 feeds of F100. Prepare food without

adding salt.
F100 formula/Rebuilding formula (catch-up)
Fresh cow’s milk 880 mL
Sugar 759
Vegetable oil 20 mL
Combined mineral and vitamin complex * as indicated by insert
Water to make up to: 1000 mL

* If no combined mineral and vitamin complex:
e Trace element mix, oral, 20 mL.

Monitor progress after the transition by assessing the rate of weight gain.
Weigh child each morning before feeding and plot the weight.
Each week calculate and record weight gain as g/kg/day.

If weight gain is:

»  poor (< 5 g/kg/day) — child requires full reassessment.

» moderate (5—-10 g/kg/day) — check whether intake targets are being met,
or if infection has been overlooked.

» good (>10 g/kg/day) — continue to praise staff and mothers.
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Step 9: Sensory stimulation
Stimulation and loving care

»
»

»

»

Provide tender loving care.

Help and encourage mothers to comfort, feed and play with their
children.

Involve occupational therapist, if available, for structured play otherwise
arrange this as best possible in the ward.

Provide a stimulation program in the ward.

Step 10: Prepare for follow up
Preparation for discharge

»

»

»

»

»

»
»

»

Obtain information on household food security, family background and
socio-economic status and refer appropriately.

Instruct mothers how to modify family foods, how often to feed, what
and how much to give.

Ready to Use Therapeutic Foods (RUTF) may be supplied to facilitate
earlier discharge where this is indicated and available.

Involve mother in discharge planning and follow up plans.

Social assessment: Before discharge, ensure parent/caregiver is able to
access food for the child, ensure all financial supports and grants have
been accessed. A social worker may assist in ensuring this. The social
worker should also assess for other social risks.

Make follow-up arrangements. Link patient to PHC systems and Family
Health Teams/Community Care Givers Workers for close follow-up and
monitoring of feeding and compliance with therapeutic feeding program.
Ensure all immunisations are up to date.

Do not discharge any malnourished child without having adequately
investigated for TB and HIV infection. Repeat TST before discharge as
immunity may have returned to normal.

Write full clinical summary in Road to Health book.

Discharge criteria

»
»
»
»
»
»

good appetite,

no infection,

no oedema,

continuous good weight gain for last 5 days,
playful and alert, and

all preparation in place for discharge.
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Feed volume charts
Initial stabilisation /F75 formula volumes at 130 mL/kg/day.
Use 2 hourly if child very sick or has hypoglycaemia or hypothermia.

Childs Weight Amount feed If total volume taken in a day
(kilograms) |Every 3 hours|Every 2 hours | is less than the below figure
8 times a day |12 times a day|change to nasogastric feeding

2 35 25 210
2.1 35 25 220
2.2 35 25 230
23 40 25 240
24 40 25 250
2.5 40 25 260
2.6 40 30 270
2.8 45 30 290
3 50 30 310
3.2 50 35 330
3.4 55 35 350
3.6 60 40 370
3.8 60 40 400
4 65 45 420
4.2 70 45 440
4.4 70 50 460
4.6 75 50 480
4.8 80 50 500
5 80 55 520
5.2 85 55 540
54 90 60 560
5.6 90 60 580
5.8 95 65 600
6 100 65 620
6.5 105 70 670
7 115 75 730
7.5 120 80 780
8 130 90 830
8.5 140 90 880
9 150 100 940
9.5 150 100 990
10 160 110 1050

If severe oedema decrease volume by 25% per feed initially and then
increase progressively to above volumes.
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2.5 RICKETS
E55.0

DESCRIPTION

Failure to calcify osteoid tissue in a growing child, usually due to deficiency
of vitamin D, its active metabolites, calcium, phosphorus or other rare
causes. This leads to bone deformity.

Occurs in ex-premature babies during infancy and in children with
developmental disability, on anticonvulsants or not exposed to sunlight. In
older children it is caused by renal tubulopathy and other rare conditions.

DIAGNOSTIC CRITERIA

Clinical

»  Bowing of long bones, widening of metaphyses and cranial bossing.
»  Occasionally convulsions or tetany due to hypocalcaemia.

Investigations

»  Elevated alkaline phosphatase.

»  Serum calcium and/or phosphate abnormalities.
»  X-ray of wrists.

GENERAL AND SUPPORTIVE MEASURES

»  Prevent vitamin D deficiency.

»  Exposure to sunlight, at least 3 hours a week.

Note: Breast milk does not contain adequate vitamin D to prevent
deficiency. Ensure adequate sunlight exposure of infant or provide vitamin D until
weaning.

»  Normal vitamin D-containing diet for lactating mothers.

MEDICINE TREATMENT
Prophylaxis

For premature babies:

e Vitamin D, oral, 800 IU, once daily.

Infants who are exclusively breastfed or not on adequate volume of
commercial milk formula:
e Vitamin D, oral, 400 IU, once daily.

Treatment of active rickets
Treat only after confirmation of active rickets on X-ray.
e Vitamin D, oral, 5 000 IU, once daily, in addition to milk in the diet.
0 Repeat X—ray after 6-8 weeks.
o If no radiological improvement, further investigation is required.
o If healing occurs, continue for 3 months. Confirm complete healing
and adequate diet for the future.
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REFERRAL

»  Rickets presenting in children older than 2 years.

»  No radiological response to treatment after 6-8 weeks.
» Incomplete radiological response.

» Rickets secondary to other disease processes.

2.6 WORM BOLUS
B77

DESCRIPTION

Partial or complete obstruction of the bowel by a “knot” of Ascaris
lumbricoides curled around each other. Usually presents with cramping
abdominal pain with/without other evidence of obstruction. May occasionally
lead to local necrosis and perforation of the small bowel.

DIAGNOSTIC CRITERIA

Clinical

Cramping abdominal pain associated with/without a palpable worm mass,
which may also be identified on X-ray abdomen straight or with contrast
(when considered safe).

Exclusion of other causes of acute abdomen or acute abdominal pain.

GENERAL AND SUPPORTIVE MEASURES

» Maintain fluid, electrolyte and nutritional needs, IV route may be
needed.

»  Nil per mouth and free drainage, where clinically indicated.

» Observe for failure of resolution, complete obstruction or evidence of
necrosis/perforation.

»  Surgery for complete obstruction, evidence of necrosis or perforation.

» ldentify possible iron deficiency.

»  Be alert for possible worm aspiration.

MEDICINE TREATMENT

Once the bolus resolves treat the ascaris:

Children 1-2 years of age:

e Mebendazole, oral, 100 mg 12 hourly for three days.

Children > 2 years:
e Mebendazole, oral, 500 mg as a single dose immediately.

REFERRAL
» Inability to manage surgical problems, if present.
»  Obstruction not relieved after 48 hours.
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2.7 RECURRENT ABDOMINAL PAIN
R10.4

DESCRIPTION

Recurrent abdominal pain for which no cause can be found occurring at
least monthly for 3 consecutive months with severity that interferes with
routine function of the child.

DIAGNOSTIC CRITERIA

Clinical

»  Peri-umbilical pain associated with belching, bloating with negative
findings on clinical evaluation and no response to acid-blocking
medication OR pain below the umbilicus accompanied by abdominal
cramps, bloating and distension and with an altered bowel pattern that
are consistent with Irritable Bowel Syndrome in adults.

»  Either of the above syndromes with the exclusion of organic disease
with appropriate investigation.

»  Avoid excessive investigation where the diagnosis is strongly suspected
in the presence of a normal clinical evaluation.

»  Exclude the following:
> Urinary tract infections, urinary tract anomalies, renal disease.
>  GIT infection, infestation or inflammation.
> Chronic abdominal conditions such as tumours or infections, e.g.

TB abdomen.

>  Gall bladder disease.
> Pancreatic disease.

GENERAL AND SUPPORTIVE MEASURES

» Manage psychological stressors, anxiety or depression, where present,
appropriately.

»  Reassure child and family.

»  Counselling to avoid the re-inforcement of the symptoms with secondary
gain.

» Adequate dietary fibre in children with irritable bowel syndrome-type
condition.

MEDICINE TREATMENT

Manage constipation, where present. See section 2.2.2: Constipation/faecal
loading.

Manage comorbid anxiety or depression appropriately. See Chapter 14 — Child
and Adolescent Psychiatry, section 14.4.1: Depression in Childhood and
Adolescence and section 14.5: Anxiety disorders.

REFERRAL

»  Failure to respond to management.

»  For appropriate psychiatric/psychological management, if not locally
available.
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CHAPTER 3
BLOOD AND BLOOD-FORMING ORGANS

APPROACH TO A CHILD WITH A HAEMATOLOGICAL
PROBLEM

3.1 Combined/multiple abnormalities
Bi- or pancytopaenia: systematic disease affecting bone marrow e.g.
aplastic anaemia.

3.2 Abnormalities of red blood cells

Anaemia: haemorrhage, haemolysis, haematinic deficiencies or
haematological malignancy.

Polycythaemia: compensatory mechanism in hypoxia.

3.3 Abnormalities of white blood cells
Leukopaenia or leukocytosis and abnormal function: infection, tumours,
allergies.

3.4 Abnormalities of platelets
Thrombocytopaenia or thrombocytosis & abnormal function: bleeding,
infections.

3.5 Abnormalities with bleeding
Clotting factors from intrinsic, extrinsic and/or final common pathway and
platelet number and/or function abnormal.

3.6 Abnormalities with thrombosis and embolism
Virchow’s triad: vessel/circulation/hypercoagulability - can be arterial or
venous.

Common blood products dosing. volumes and storage
Red cell products:

Storage: between 1-6 degrees Celsius,

Administered by: blood administration sets.

e Paediatric red cell concentrate (volume 25 - 150 mL).

e Paediatric red cell concentrate: leucodepleted (75 mL).

e Packed cells (volume in mL) = 4 x weight x desired increase in
haemoglobin.

e Whole blood (volume 485mL) leucodepleted: used in exchange
transfusion volume to be infused = 6 x weight x deficit.

Platelet products:

Storage: do not refrigerate, use immediately.

Administration: special platelet administration set.

e Paediatric platelets concentrate single donor apheresis leucodepleted
(50 - 60 mL).
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e Platelet concentrate single donor apheresis leucodepleted (100-300
mL).

e Random donor pooled platelets (200-300 mL).

e Platelet concentrates = 5 - 10 mL/kg used for ordering, but administer
the entire volume.

Plasma products:
Storage and administration: transfuse immediately after reconstitution and
issue.

Clotting Factors:
e  Fresh Frozen Plasma (75mL) (kept in blood bank)
o 15mL/kg/dose (100 iu/unit)

e Fresh Dried Plasma (260mL) (can be kept on the shelf)
o 15mL/kg/dose (100-160 mL)

e  Cryoprecipitate-fibrinogen rich (30 mL)
o 1 u/10 kg/dose (150-200 iu/unit)

e Factor VIl concentrate
0 25-50 iu/kg/dose (100-500 iu/unit)

e Factor IX concentrate
0 40-60 iu/kg/dose

3.1 ANAEMIA, APLASTIC
D61.0

DESCRIPTION

Pancytopaenia caused by bone marrow failure with a hypocellular bone
marrow without infiltration or fibrosis. May be acquired or inherited. Inherited
bone marrow failure syndromes include Fanconi anaemia, which has
specific associated phenotypic features and chromosomal abnormalities.

DIAGNOSTIC CRITERIA

Clinical
» Pallor, petechiae, purpura, bleeding, with frequent and/or severe
infections.

» Phenotypic features of Fanconi anaemia include:

> Café-au-lait spots (skin pigmentary changes),
short stature and dysmorphic faces,
hypoplasia/absence of radius, fingerised thumb,
microcephaly, small eyes, hyperreflexia,
renal tract and cardiac abnormalities,
hypogonadism.

VVV VYV
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Investigations

» Full blood count shows pancytopaenia, with anaemia (may be
macrocytic), leucopaenia and thrombocytopaenia.

» Hypoplastic bone marrow on trephine biopsy.

GENERAL AND SUPPORTIVE MEASURES

Limit the use of blood products as the patient may be sensitised and
jeopardise a future bone marrow transplant.

Avoid contact sport.

MEDICINE TREATMENT

For symptomatic anaemia (usually Hb < 7 g/dL):

e Packed red cells, 1V, 34 x weight x deficit in haemoglobin
0 Use leukocyte depleted products.

For active bleeding:
e Platelets, IV, 20 mL/kg, administered immediately and rapidly over 15—

30 minutes through a platelet giving set.

o |If transplant is a possibility, use single donor apheresis platelets
rather than pooled random donor platelets; preferably group
specific.

0 Use the whole unit, unless the volume compromises cardiovascular
status, (particularly in neonates). Apheresis platelets are available
in paediatric volumes

For fever (T > 38°C), broad spectrum antibiotics:
Take blood cultures first.

e Ceftriaxone, IV, 50-80 mg/kg once daily.
OR

If <1 month old:

o Cefotaxime, IV, 25-50 mg/kg/dose, 6 hourly.

AND

e Amikacin, 1V, 25 mg/kg as a loading dose, then 18 mg/kg/dose once
daily.

REFERRAL

» All cases of suspected aplastic anaemia.

» Stabilise patient before transport with blood and/or platelet
transfusions, if necessary, after consultation with a paediatrician or
paediatric haematologist.

» All cases for consideration for bone marrow transplant or
immunosuppressive therapy in the case of acquired aplastic anaemia.
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3.2 ANAEMIA, HAEMOLYTIC
D55-59

DESCRIPTION
Anaemia caused by excessive destruction of red blood cells.
Destruction may be due to:
» Corpuscular defects:
> abnormalities of the cell membrane (e.g. hereditary spherocytosis),
> enzyme abnormalities (e.g. G6PD deficiency), or
> abnormal haemoglobin (e.g. sickle cell anaemia, thalassaemia).
» Extra-corpuscular defects:
> Autoimmune or isoimmune:
idiopathic warm or cold antibodies,
infection triggered e.g. Mycoplasma pneumonia,
medicine related e.g. penicillin,
secondary to autoimmune disorders e.g. SLE, juvenile arthritis,
secondary to tumours e.g. lymphoma, thymoma.
> Non-immune:
secondary to microangiopathy e.g.: haemolytic uraemic syndrome,
infections causing haemolysis e.g. malaria,
miscellaneous causes, including hypersplenism.

DIAGNOSTIC CRITERIA
Clinical

» Pallor, jaundice, fatigue.
» Splenomegaly.

Investigations (before transfusion)

» Full blood count.

» Evidence of haemolysis:
> anaemia, > decreased haptoglobin,
> reticulocytosis, > unconjugated hyperbilirub inaemia,
> increased lactate dehydrogenase (LDH),
> urobilinogen in the urine.

» Direct Coombs test (direct antiglobulin) is positive with autoimmune
haemolysis.

» Haemoglobin electrophoresis.

» Renal function is abnormal in haemolytic uraemic syndrome.

» Exclude other autoimmune disorders.

» Consider underlying neoplasms.

» In patients receiving recurrent transfusions (e.g. thalassaemia), monitor
ferritin levels 3-monthly and discuss with your referral centre if elevated
> 1000 mcgl/L.

GENERAL AND SUPPORTIVE MEASURES
» After appropriate investigations, transfuse the patient and then discuss
with a paediatrician or paediatric haematologist.
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» Coombs-positive autoimmune haemolytic anaemia may require
transfusion with the least incompatible blood (if cross-matching yields
no compatible units).

» In G6PD deficiency, avoid medicines known to cause haemolysis (e.g.
aspirin, sulphonamides and primaquine) and be sure to give the patient
a list of such medicines at discharge.

MEDICINE TREATMENT
Warm antibody autoimmune haemolytic anaemia
Under specialist supervision:
e Prednisone, oral, 2 mg/kg/24 hours until a satisfactory response is
obtained.
o Continue treatment for a minimum of 4 weeks.
0 Taper dose slowly over several weeks while monitoring for relapse.
Chronic haemolytic anaemia
All patients indefinitely:
e Folic acid, oral, 2.5 mg daily between birth and 6 months and 5 mg daily
for > 5 kg and/or 6 months to 5 years.

SURGICAL TREATMENT
Splenectomy for hereditary spherocytosis with Hb < 10 g/dL and transfusion
dependent but only after the child’s fifth birthday.

Pre-splenectomy immunization
2 weeks prior to surgery
0 Pneumococcus conjugate vaccine (PCV) 13, IMI, 0.5 mL followed by
pneumococcus polysccharide (PPV) 23, IMI, 0.5 mL 8 weeks later.
0 Haemophilus influenza, type B (Hib) booster, IMI, 0.5 mL.
0 Meningococcal conjugate vaccine (MCV), IMI, 0.5mL.

Post splenectomy
o Phenoxymethylpenicillin, oral, 12 hourly.
o If<5years: 125 mg.
o If>5years: 250 mg.
o0 Give indefinitely until at least 18 years of age.

e Annual influenza vaccine, IMI, 0.5 mL.
e After splenectomy:
o Pneumococcus conjugate vaccine (PCV) 13, IMI, followed by
pneumococcus polysccharide (PPV)23, IMI (a month later).
0 Haemophilus influenza, type B (Hib) and meningococcal
conjugate vaccine (MCV) booster.

Note: For catch up of routine conjugate pneumococcal vaccination

e <12 months of age: 3 dose series.

e 12 months of age and older: 2 doses 8 weeks apart. (See Primary
Healthcare Standard Treatment Guidelines, Chapter 13 - Immunisation).
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REFERRAL

» Any child with haemolytic anaemia e.g. thalassaemia, especially those
who are transfusion dependent (more than 10 transfusions) for
assessment for chelation therapy.

» All cases associated with evidence of haemolysis as above should be
managed in consultation with a paediatrician or paediatric
haematologist.

3.2.1. THALASSAEMIA
D56

DESCRIPTION

Hereditary single gene defect causing abnormal production or translation of
beta-globin  mRNA, resulting in foetal haemoglobin (HbF) production.
Presents with pallor, jaundice, fever, failure to thrive, abdominal distension
and hepatosplenomegaly, bossing.

DIAGNOSTIC CRITERIA
Investigations

»  Microcytic hypochromic anaemia.
»  Haemoglobin electrophoresis.

»  Genetic studies.

»  Family screening.

MEDICINE TREATMENT
B Thalassaemia major — homozygous trait:
Monthly blood transfusion to maintain Hb between 9.5 and 14 g/dL.

REFERRAL

» All cases for confirmation of diagnosis and a comprehensive care
transfusion program.

»  Iron chelation therapy.

3.2.2 ANAEMIA, SICKLE CELL
D57

DESCRIPTION

Haemolytic anaemia due to homozygous inheritance of the sickle cell gene.
Patients may experience complications:

» Painful vaso-occlusive crises.

» Haemolytic crises (usually secondary to infection).

» Aplastic crises.

» Thrombotic crises, e.g. acute chest syndrome, priapism or stroke.

» Splenic sequestration.

» Severe infections.
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DIAGNOSTIC CRITERIA
Clinical
» Pallor, jaundice, fatigue all of which may worsen abruptly
(sequestration crisis, aplastic crisis).
» Features of complications:
> painful swelling of the hands and feet (dactylitis);
bone pain, abdominal pain;
chest pain, fever, dyspnoea (acute chest syndrome);
convulsions, hemiparesis;
priapism.

vV VVYV

Investigations

» Laboratory features of haemolytic anaemia. See section 3.2: Anaemia,
haemolytic.

» Haemoglobin electrophoresis shows an SS pattern (both parents will
be AS).

GENERAL AND SUPPORTIVE MEASURES

» Avoid exposure to cold, dehydration and stress.
» Increase fluid intake during painful crises.

» Heat and/or massage for pain.

MEDICINE TREATMENT
For sequestration crisis or aplastic crisis:
e Packed red cells, IV, 15 mL/kg.
o  Avoid over-transfusing patients since the increase in viscosity may
aggravate the vasculopathy associated with sickle cell disease (a
Hb threshold of 13 g/dL has been recommended).

If hypoxic:
e Oxygen, by face mask.

Exchange transfusions may be used to treat severe complications (see
referral criteria).

Prophylaxis against infection

Is given to all children because functional asplenia is present by 1-2 years of
age.

¢ Routine vaccinations during infancy.

e Catch up conjugate pneumococcal vaccine
o If <12 months of age: 3 dose series.
o If 12 months of age and older: 2 doses 8 weeks apart.
e Pneumococcal polysaccharide vaccine at 2 years (at least 8
weeks after conjugate vaccine). Repeat vaccination as a
booster 5 years after the initial dose.

e Annual influenza vaccination.
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e Phenoxymethylpenicillin, oral, 12 hourly.
0 <5years: 125 mg
o0 >5years: 250 mg
o Give indefinitely.

Treatment

Analgesia as required:

e Paracetamol, oral, 15 mg/kg 6 hourly.
AND

e |buprofen, oral, 10 mg/kg 8 hourly.

e Hydroxyurea, oral, 15 mg/kg.
0 Increase by 5 mg/kg every12 weeks.
0 Maximum dose: 35 mg/kg daily.

Infections:
All children with axillary temperature = 38°:
. Ceftriaxone, 1V, 50-80 mg/kg/dose once daily.

Acute chest syndrome:
Consult a paediatrician.

REFERRAL

» All children with sickle cell anaemia should be managed in consultation
with a paediatric haematologist or paediatrician.

» All children with severe complications that may benefit from exchange
transfusion or intensive care, e.g. stroke, severe vaso-occlusive
disease and acute chest syndrome.

» All cases of stroke should be referred for a regular transfusion program.

3.3 ANAEMIA, MEGALOBLASTIC
D53.1

DESCRIPTION
Anaemia caused by a deficiency of folate and/or vitamin B2.

DIAGNOSTIC CRITERIA
Clinical

» Pallor and fatigue.

» History of chronic diarrhoea.

Investigations

» Megaloblastic anaemia: elevated MCV (mean corpuscular volume) and
MCH (mean corpuscular haemoglobin).

» Macro-ovalocytes on blood smear, hypersegmentation of neutrophils.

» Decreased serum vitamin B2 or red blood cell folate.
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» Investigations to identify reason for folate or B12 deficiency, e.g.
malabsorption.

» Pancytopaenia in severe cases.

» Actively exclude leukaemia and aplastic anaemia, which may cause
macrocytosis.

GENERAL AND SUPPORTIVE MEASURES

» Dietary modifications to ensure adequate intake of folate and vitamin B12.

» Packed red blood cell transfusion for symptomatic anaemia. Try to
avoid blood transfusion until all investigations have been done.

MEDICINE TREATMENT

Folic acid deficiency:

e Folic acid, oral, 5 mg daily until haemoglobin returns to normal value for age.
Prolonged treatment may be needed for malabsorption states and
congenital deficiencies.

Vitamin B12 deficiency:

e Vitamin B12, IM, 500 mcg monthly. Should be given together with folate
to prevent developmental of subacute combined degeneration of spinal
cord. Prolonged treatment may be needed.

REFERRAL
» All cases of megaloblastic anaemia, except clear nutritional folate
deficiency.

3.4 ANAEMIA, IRON DEFICIENCY
D50.9

DESCRIPTION

Iron deficiency is the most common cause of anaemia. The commonest
causes of iron deficiency anaemia are poor nutritional intake, excessive milk
ingestion and blood loss due to parasites (whipworm and hookworm).

Lower limits of normal haemoglobin:

Age Hb (g/dL)

Birth 13.5
6 weeks 9.5
3 months 10.0
6—12 months 10.5
12—18 months 10.5
18 months—4 years 11.0
4—7 years 11.0
7-12 years 11.5

12 years and older 12 (F): 13 (M)
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DIAGNOSTIC CRITERIA
Clinical
Symptoms and signs vary with the severity of the deficiency:
» pallor, » delayed motor development,
»  fatigue, »  pica,
» irritability, » soft ejection systolic murmur,

» behavioural and cognitive effects.

Investigations

» Haemoglobin below normal for age.

» Hypochromic microcytic anaemia.

» Low MCV (mean corpuscular volume) and MCH (mean corpuscular
haemoglobin), increased red cell distribution width.

» Decreased serum iron, ferritin and transferrin saturation.

» Elevated total iron binding capacity.

» Stool examination to identify intestinal parasites or to confirm occult
blood loss.

» Iron studies are not necessary if nutritional iron deficiency is strongly
suspected. Document a response to a trial of iron therapy to confirm the
diagnosis.

Note;
Chronic infections may also cause microcytic hypochromic anaemia.
See section 3.5: Anaemia of chronic disorders (infection or disease).

GENERAL AND SUPPORTIVE MEASURES
» Dietary adjustment.
» Counselling.

MEDICINE TREATMENT

Treatment

NB sepsis must be excluded prior to iron treatment

e Iron (elemental), oral, 3 mg/kg/dose 12 hourly with meals.

Elemental iron per preparation

Ferrous gluconate 350 mg/5 mL .40 mg elemental | 8 mg .
" iron per 5 mL elemental iron
elixir
per mL
Ferrous gluconate 30 mg elemental | 6 mg
250 mg/5 mL | iron per 5 ml elemental iron
syrup
per mL
25 mg elemental | 1 mg
Ferrous lactate ; .
drops 25 mg/mL iron per mL elemental iron
per 0.04 mL
Ferrous sulphate 170 mg * 65 mg . * 65 mg .
elemental iron elemental iron
compound tablets
per tablet per tablet
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»  Follow up at monthly intervals.
The expected response is an increase in Hb of 2 g/dL or more in 3 weeks.
Continue for 3—4 weeks after Hb is normal to replenish body iron stores.
The reticulocyte count will increase if there is a positive response and may
be useful where the diagnosis is in doubt, if done within 1-2 weeks after iron
therapy is started.

Treat for intestinal helminths.

Children 1-2 years of age:

e Mebendazole, oral, 100 mg 12 hourly for three days.
Children > 2 years:

e Mebendazole, oral, 500 mg as a single dose immediately.

CAUTION
Iron is extremely toxic in overdose, particularly in children
All medication should be stored out of reach of children

Prophylaxis

All preterm babies, day 15 to 1 year:

e lron (elemental), oral, 2 mg/kg daily.

e  Multivitamin, drops, oral, 0.3 mL daily for formula fed babies.
e  Multivitamin, drops, oral, 0.6 mL daily for breast fed babies.

REFERRAL
» Patients not responding to adequate therapy.
» Patients in whom easily treatable causes for non-response have been
excluded, e.g.:
> non-adherence to therapy,
> on-going GIT/other blood loss,
> on-going infection.

3.5 ANAEMIA OF CHRONIC DISORDERS (INFECTION OR

DISEASE)
D63

DESCRIPTION

Anaemia caused by chronic infection or disease. This may be due to
interference with nutrient supply or suppression of haemopoiesis. Iron may
be trapped in the reticuloendothelial system resulting in relative iron
deficiency.

Symptomatic anaemia may manifest with tachypnoea, tachycardia not
attributable to other causes and heart failure.
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DIAGNOSTIC CRITERIA

Clinical

» Pallor, fatigue;

» Features of malnutrition or chronic infection e.g. TB, HIV, chronic renal
failure; or

» Autoimmune disease may be present.

Investigations

» Haemoglobin low with usually normocytic, normochromic red cells (may
be microcytic).

» TST, chest X-ray and renal function tests.

GENERAL AND SUPPORTIVE MEASURES

» Emphasise a nutritionally balanced diet that is adequate in protein,
vitamins and minerals for nutritional rehabilitation.

» Transfuse for symptomatic anaemia only.

MEDICINE TREATMENT

» Treat underlying cause, e.g. TB infection.

» Defer iron treatment until acute diseases are controlled, then provide
extra iron (see above) and multivitamins.

REFERRAL
» All cases with unresolving anaemia and no cause found.

3.6 HAEMOPHILIA A AND B
D66.7/D66.8

DESCRIPTION
Haemophilia A and haemophilia B are chronic bleeding disorders caused,
respectively, by a lack of clotting factor VIII or clotting factor IX.

Sub classification of severity

i 0,

Class Clotting % of Signs

factor normal

Mild VIl or IX 5-40% Occasional bleeds usually after
trauma or surgery.

Moderate | VIl or IX 1-5% Less frequent bleeds than severe
usually post trauma/surgery/dental
extraction.

Severe VIl or IX <1% Spontaneous joint and muscle
bleeds.
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DIAGNOSTIC CRITERIA

Clinical
» Major bleeds:
> CNS, gastrointestinal tract,

> severe injury,
> muscle compartment
(e.g.forearm and calf),
» Minor bleeds:

neck/throat (airway),
advanced joint and sofi tissue,

>
>
>
> hip and ilio-psoas.

> early joint bleed, > muscle,
> soft tissue, > epistaxis,
> mouth and gum, > haematuria.

» Pain/tingling in a joint suggests bleeding in a known haemophiliac.

Investigations

» Prolonged partial thromboplastin time (PTT).

» Normal INR.

» Factor VIII or factor IX concentration levels < 40% of normal activity.

GENERAL AND SUPPORTIVE MEASURES

»  Haemophilia register.

»  MedicAlert bracelet.

»  Dental care (see below for management of tooth extraction).

Acute bleeds into joints - Infuse IV factor concentrate first with the
following adjunct therapeutic measures:

»  Apply ice packs: 5 minutes on and 10 minutes off.

»  Rest the affected joint/limb until pain free and no further bleeding.

»  No weight bearing.

»  Splint. Do not use circumferential casts.

» Do not aspirate affected joints.

MEDICINE TREATMENT

For pain (as required):

Do not use NSAIDs and aspirin.

e Paracetamol, oral, 15 mg/kg 6 hourly.

If needed:

ADD

e Tilidine, oral, 1 mg/kg/dose (1drop per 2.5 kg 6 hourly).

For bleeds
Emergency treatment while awaiting transfer, if indicated.

If serious bleeding in known haemophiliac, and no factor available:

e Lyophilised Plasma (Freeze dried), IV, 20 mL/kg. Lyophilised plasma
contains a minimum of 0.4 units/mL of each coagulation factor.

OR

o Fresh frozen plasma, 1V, 20 mL/kg.
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Factor VIl deficiency (with no inhibitor present)

Give until patient is pain free. Administration should be 12 hourly for major
bleeds, but may be daily for minor bleeds.

Minor bleeds:

e Factor VI, intravenous, 20 units/kg.

Major bleeds:

e  Factor VIII, intravenous, 40 units/kg.

Use the entire contents of the appropriate volume ampoule.

For intracranial bleeds:
e Factor VIII, intravenous, 40 units/kg 6 hourly.
Decrease frequency if trough factor level is > 60%, if possible.

Factor IX deficiency (with no inhibitor present)
Give daily until patient is pain free.

Minor bleeds:

e Factor IX, intravenous, 40 units/kg.

Major bleeds:

e Factor IX, intravenous, 60 units/kg.

Available product is factor IX complex and also contains factors Il, VIl and X.

Home treatment

Home treatment of bleeds is promoted by haemophilia treatment centres.
Patients or caregivers are educated on the storage, reconstitution and
administration of factor and provided with a supply of factor to be kept at
home for use in the event of a bleed. Factor use and bleeding episodes are
monitored through the use of an appropriate chart which can be reviewed at
consultations and medication collection.

For dental extraction:
Check that inhibitors are absent.
Admit for procedure and post-procedure care and observation.

Haemophilia A:
e Factor VIII, IV, 40 units/kg, immediately before extraction.
AND

e Tranexamic acid, oral, 25 mg/kg/dose 6—8 hourly for 5 days.

Haemophilia B:
e Factor IX, intravenous, 40 units/kg, immediately before extraction.
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For mucous membrane bleeds
e Tranexamic acid, oral, 25 mg/kg/dose 6-8 hourly.
o Contra-indicated in haematuria.
0 Use with caution with factor IX complex or factor VIII inhibitor-
bypassing activity and preferably only 12 hours after administration
of the factor.

REFERRAL

» All cases with suspected or established haemophilia (prolonged PTT
and normal INR), for assessment, genetic counselling and planning of
management to a haemophilia treatment centre.

3.7 VON WILLEBRAND DISEASE
D68.0

DESCRIPTION

Von Willebrand disease is the most common congenital bleeding disorder
and is due to reduced amounts or abnormal forms of von Willebrand factor in
the circulation.

DIAGNOSTIC CRITERIA

Clinical

»  Recurrent epistaxis, prolonged bleeding from lacerations, easy bruising
or gum bleeds.

Investigations

»  Reduction in one or more of the following:
> von Willebrand factor antigen,
> ristocetin co-factor and/or collagen binding activity,
> factor VIII coagulant activity.

GENERAL AND SUPPORTIVE MEASURES

»  Apply pressure to the bleeding site.

»  For tooth socket bleeds bite down on a piece of gauze.

» For epistaxis, see Chapter 17 — Ear, nose, throat: section 17.4:
Epistaxis (Nose bleeds).

Avoid aspirin and NSAIDS.

MEDICINE TREATMENT

For bleeds:

e Factor VI, IV (Factor VIII containing von Willebrand factor).
o Initial dose: 30 units/kg.

For mucous membrane bleeds:
e Tranexamic acid, oral, 25 mg/kg/dose 6—8 hourly.
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For menorrhagia:
e Combined oral contraceptive, low dose.

REFERRAL
» All suspected cases of von Willebrand disease to a haemophilia
treatment centre for assessment.

3.8 HAEMORRHAGIC DISEASE OF THE NEWBORN
P53

See section 19.4: Haemorrhagic disease of the newborn.

3.9 IMMUNE THROMBOCYTOPAENIC PURPURA (ITP)
D69.3

DESCRIPTION
A common bleeding disorder of childhood due to the autoimmune
destruction of platelets.

It occurs most frequently in children aged 2 to 5 years and often follows
infection with viruses including HIV and medications. Chronic ITP (more than
6 months duration) occurs in 10 to 20% of children with ITP.

Complications include severe haemorrhage and bleeding into vital organs.

DIAGNOSTIC CRITERIA

Clinical

» Sudden onset of bruising and bleeding, either spontaneously or after
minor trauma, into the skin and mucous membranes and rarely into the
organs in an otherwise well child.

» The lesions may range from pinpoint petechial bleedings to large
ecchymoses, and are often increased on pressure points.

»  Epistaxis is common.

»  Exclude child abuse.

»  The presence of the following makes the diagnosis of ITP unlikely:

>  splenomegaly, > masses,

> hepatomegaly, > joint swelling,

> lymphadenopathy, > bone pain,

> rashes present other than petechiae or ecchymoses.

Investigations

»  Thrombocytopaenia with normal white cell count and differential, and
normal haemoglobin and red cell morphology, other than the effects of
blood loss. Mean Platelet volume is often increased.

»  Normal INR (PT) and partial thromboplastin time (PTT).
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» Abundant megakaryocytes on bone marrow aspiration with normal
erythroid and myeloid cellularity.

» A normal LDH and uric acid help to rule out leukaemia.

» Indications for bone marrow biopsy/aspiration: Prior to starting steroids,
or any other abnormality on FBC or any atypical cells on differential
count.

»  Test all newly diagnosed cases for HIV.

Follow up patients with diagnosis of ITP not confirmed with bone marrow
aspiration for development of new clinical signs and abnormalities on
laboratory investigations.

GENERAL AND SUPPORTIVE MEASURES

»  Avoid:
> platelet transfusions unless bleeds are life-threatening,
> contact sport, injury and trauma, and
> dental procedures in acute phase.

»  Re-assure patient and family that resolution usually occurs.

MEDICINE TREATMENT
Avoid medication that affects platelet function, e.g. NSAIDs and
aspirin.

Acute ITP

Active bleeding:

e Prednisone, oral, 4 mg/kg/dose as a single daily dose for 4 days.
o Stop after 4 days without tapering dose.

Chronic ITP

Intermittent treatment if platelets < 10 x 10%/L and significant bleeding

episodes:

e Prednisone, oral, 4 mg/kg/dose as a single daily dose for 4 days.
o  Stop after 4 days without tapering dose.

Acute life-threatening bleeds (e.g. intracranial bleeding): (acute or
chronic ITP)
o Methylprednisolone, IV, 30 mg/kg/dose administered over 30—60 minutes
as a single daily dose for 3 days.
o Maximum dose: 1 g.
0 Beware of arrhythmias, hypertension, etc.
0  Check BP daily.

AND
After administration of methylprednisolone:
e Paediatric platelets concentrate, leuco-depleted 5-10mL/kg

Refer to specialist for advice on further management.
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SURGICAL TREATMENT
Consider splenectomy in children 5 years and older with chronic ITP for

more than one year plus significant bleeding or substantial limitation in
activities as a result of the ITP.

Pre-splenectomy

e 2 weeks prior to surgery:
o PCV13, IMI, 0.5 mL, followed by PPV23, IMI, 0.5 mL 8 weeks later.
o HIB booster, IMI 0.5 mL.
0 Meningococcal vaccine, IMI, 0.5 mL.

Post splenectomy
e  Phenoxymethylpenicillin, oral, 12 hourly.
o If<b5yearsofage: 125 mg.
o If>5yearsofage: 250 mg.
o0 Give indefinitely until at least until 18 years.

e Pneumococcal polysaccharide vaccine. Repeat vaccination as a
booster 5 years after the initial dose.

e Annual influenza vaccine.
e Hib and MCV boosters every 5-10 years

e  Catch up conjugate pneumococcal vaccine:
o If <12 months of age: 3 dose series.
o0 12 months of age and older: 2 doses 8 weeks apart.

REFERRAL
» Suspected ITP with unusual features such as splenomegaly or
lymphadenopathy.

» ITP complicated by severe haemorrhage, bleeding into vital organs or
an intracranial haemorrhage.

»  ITP needing surgery.

» ITP that fails to resolve in 6—12 months on adequate treatment (chronic
ITP).

» Ifthere is no local capacity to fully investigate the condition.

3.10 THROMBOTIC THROMBOCYTOPAENIC PURPURA/

HAEMOLYTIC URAEMIC SYNDROME
M31.1/D59.3

DESCRIPTION
An acute syndrome that presents with diarrhoea/dysentery or renal infection
with varying combinations of the following:
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Non-immune microangiopathic haemolytic anaemia with fragmentation
haemolysis (schistocytes), thrombocytopaenia often with purpura, acute
renal insufficiency, fever and neurologic abnormalities.

DIAGNOSTIC CRITERIA

Investigations

»  HIV testing

» INR/PTT is normal as compared to DIC where it is abnormal.
»  Stool for Shiga toxin producing E coli.

»  Blood cultures.

» FBC and smear.

»  Urea and electrolytes.

MEDICINE TREATMENT

e  Fresh frozen plasma (FFP) IV infusion, 30 mL/kg/day in 3-4 doses
OR

e Freeze dried plasma (FDP), IV infusion, 30 mL/kg/day in 3-4 doses

For Infections

e  Ceftriaxone, IV, 50-80 mg/kg once daily.
OR

If <1 month old:

e Cefotaxime, IV, 25-50 mg/kg/dose, 6 hourly.

Need for platelet transfusion to be discuss with a haematologist.
Early dialysis - discuss with a nephrologist.

REFERRAL
All patients - early consultation and transfer to a regional centre.

3.11. DISSEMINATED INTRAVASCULAR COAGULATION
D65

DESCRIPTION

Complication of an underlying condition e.g. severe sepsis that is
characterized by widespread activation of the clotting cascade leading to
consumption of platelets and clotting factors with generalized bleeding.

DIAGNOSTIC CRITERIA
Investigations

»  Prolonged INR and PTT.
»  Thrombocytopaenia.

»  Decreased fibrinogen.

»  Increased D- Dimers.

»  Repeat test for monitoring.
» ldentify the cause.
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MEDICINE MANAGEMENT
For low fibrinogen:
e Cryoprecipitate 1 unit/10kg.

For an abnormal INR or PTT:
e Fresh Frozen Plasma or Freeze Dried Plasma 15 mL/kg.

Active bleeding with low platelet:
e Apheresis platelet transfusion 5-10 mL/kg.

No bleeding with low platelets:
¢ No platelet transfusion.

REFERRAL
All unresponsive cases to a regional hospital.

3.12 VENOUS THROMBO-EMBOLIC DISEASE
182

DESCRIPTION

An occulusive or non-occlusive thrombus in the venous circulation, with or
without pulmonary embolus. Associated risk factors included central venous
catheters, venous stasis, endothelial damage and hypercoaguable states,
e.g. nephrotic syndrome. Causes include protein C and S deficiency, factor
V leiden and antithrombin Ill deficiency.

DIAGNOSTIC CRITERIA

Clinical

Depends on the site of thrombosis, may be silent.

» Deep venous thrombosis of an extremity presents with unilateral limb
swelling.

»  Upper extremity thrombus may present with associated facial and neck
oedema.

»  Pulmonary embolus presents with sudden onset of shortness of breath
and chest pain.

»  Cerebral sinus venous thrombosis presents with seizures or other
neurological symptoms and signs.

» Renal vein thrombosis presents with haematuria, thrombocytopaenia,
oliguria and renal failure if bilateral.

Investigations

»  Doppler ultrasonography, CT scan or MRI demonstrate thrombosis or
embolus.

»  D-dimer, antithrombin Ill, protein C, protein S, Factor V Leiden and
antiphospholipid antibody testing may reveal underlying thrombophilia.
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GENERAL AND SUPPORTIVE MEASURES
Appropriate fluid restriction and electrolyte management if renal failure.

»

If hypoxic:
Oxygen by face mask.

For acute thrombotic episode:
Low molecular weight heparin e.g.
o0 Enoxaparin sodium, SC, 1 mg/kg 12 hourly

OR

Unfractionated Heparin (UFH), IV, administered over 10 minutes as a
bolus followed by an initial maintenance dose as a continuous infusion.

Bolus

Initial maintenance dose

Preterm neonates

25-50 units/kg

15 units/kg/hour

Term neonates

75-100 units/kg

28 units/kg/hour

Children 75-100 units/kg 20 units/kg/hour
Note: Neonates need a higher maintenance dose per body weight

compared with older children.

Target levels
If available LMWH dosing can be guided by anti-Xa levels 3-4 hours after

dose.

Eor UFH

PTT: 60-85 seconds or 2—-3 times the baseline value (if normal for age).
Monitor PTT 4 hours after bolus injection and adjust the continuous IV dose
according to the result (See table below)

Nomogram for adjusting UFH dose*

PTT Bolus Hold infusion | Dose change Repeat PTT
(seconds) | (units/kg) | (minutes) (hours)
<50 50 0 Increase by 20% 4
50-59 0 0 Increase by 10% 4
60-85 0 0 No change 24
8695 0 0 Decrease by 10% 4
69-120 0 30 Decrease by 10% 4
>120 0 60 Decrease by 15% 4

*The sensitivity of the PTT towards UFH depends on the reagent used.
Maintain PTT 2.5-3.5 times the control.
Discontinue heparin once therapeutic INR is achieved with warfarin.
Table reproduced from Venous thromboembolism: Prophylactic and therapeutic practice guideline.
S Afr Med J 2013;103(4):260-267. Published with kind permission.
AND
e  Warfarin, oral, 0.1 mg/kg daily from day 1.
0 Target INR: 2-3.
o0 Continue warfarin therapy for 3—6 months if no underlying severe
thrombophilia.
0 Inherited thrombophilic conditions may need lifelong therapy.
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0 Beware of drug interactions.

Weight Starting dose of warfarin

10-20 kg 2.5 mg alternate days

20-35 kg 2.5 mg daily

35-50 kg 2.5 mg alternating with 5 mg daily
50 kg+ 5 mg daily

Adjust schedules using combinations of 2.5 mg and 5 mg or 5 mg and
7.5 mg or 7.5 mg and 10 mg if a standard daily dose does not provide a
therapeutic INR. For example: 2.5 mg Monday, Wednesday, Friday and
5 mg Tuesday, Thursday, Saturday, Sunday.

REFERRAL

»  All patients to an appropriate centre for diagnostic imaging.

» Long term management of thrombophilic states should be in
consultation with a paediatric haematologist or paediatrician.

3.13 SPECIAL CONSIDERATIONS IN HIV INFECTED
CHILDREN

In addition to the usual causes of blood disorders in childhood, HIV infected
children are at increased risk of developing anaemia, thrombocytopaenia
and neutropaenia secondary to drugs (especially zidovudine in the case of
anaemia), opportunistic infections or neoplasms. They are also at increased
risk of thrombo-embolic disease secondary to vasculopathy or the induction
of a thrombophilic state.

3.13.1 THROMBOCYTOPAENIA
D69.6

DESCRIPTION

Most cases of thrombocytopaenia in children with HIV infection are due to
immune thrombocytopaenic purpura.

Exclude other causes of thrombocytopaenia if the diagnosis is made
clinically.

DIAGNOSTIC CRITERIA

Clinical

»  Bleeding tendency in a child with HIV infection.
»  Asymptomatic finding on full blood count.
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Investigations

»  Thrombocytopaenia with normal white cell count and red cell indices,
apart from the effects of blood loss.

»  Normal INR (PT) and partial thromboplastin time (PTT).

»  Abundant megakaryocytes on bone marrow aspiration with normal
erythroid and myeloid cellularity.

» Indications for bone marrow investigation: Prior to starting steroids or
any other abnormality on FBC or any atypical cells on differential count.

GENERAL AND SUPPORTIVE MEASURES
» As for the HIV uninfected child.
»  Avoid:
> platelet transfusions, unless life-threatening bleeds;
> contact sport, injury and trauma;
> dental procedures in acute phase;
> medications that affects platelet function, e.g. NSAIDs and aspirin.
»  Check for interactions with ARTs.

MEDICINE TREATMENT
As for the HIV uninfected child.

Initiate ART if not already initiated.

Acute ITP
Active bleeding:
e Prednisone, oral, 4 mg/kg/24 hours as a single daily dose for 4 days.

REFERRAL
»  All children with refractory symptomatic thrombocytopaenia.
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4.1 CARDIAC DYSRHYTHMIAS
149.9

DESCRIPTION
A heart rate that is either abnormally slow or fast for age or irregular.
Normal heart rate/minute for age:

Newborn 100-160
<1 year 110-160
1-2 years 100-150
2-5 years 95-140
5-12 years 80-120
> 12 years 60-100
DIAGNOSTIC CRITERIA
Clinical
»  Presenting features may vary with the age of the patient:
> infants:
colour changes (pale, mottled), irregular pulse,
irritability, tachycardia,
feeding difficulties, bradycardia,
sweating, signs of cardiac f ailure,
tachypnoeic/apnoeic spells.
> children:
dizziness, tachycardia,
palpitations, bradycardia,
fatigue, syncope,
chest pain, signs of cardia c failure.

Investigations

»  ECG is essential for diagnosis, preferably a 12- lead ECG.

»  Monitors are inadequate to diagnose most dysrhythmias.

» A standard ECG is recorded at 25mm/second. Each small block on the ECG paper
is 1mm x 1mm and represents 40 milliseconds and each large block 5mm x 5mm
and represents 200 milliseconds. A length of 300 large blocks represents 1 minute
and the heart rate can be estimated from the ECG strip by dividing 300 by the
number of large blocks between sequential R waves provided that there is not
substantial variability in the RR interval lengths. The ECG tracings below show
only the large (5mm) blocks.
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TACHYDYSRHYTHMIA
Sinus tachycardia

Rate: > upper limit for age
Rhythm: regular

Supraventricular tachycardia

ECG Criteria

Rate: 150 beats/min

P wave: present and normal
QRS: normal

Rate: 225 beats/min

Rate: usually > 200 beats per minute P wave: abnormal

Rhythm: regular

Ventricular tachycardia

QRS: normal

WAV

-G Criteri

Rate: generally 100-220 beats per minute P wave: mostly not seen

Rhythm: generally regular

QRS: abnormal, width of QRS > 120
milliseconds
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BRADYDYSRHYTHMIA
Important causes of bradycardia:

Hypoxia Drug ingestion

Congenital heart block Excessive vagal stimulation

Sinus bradycardia

Rate: 50 beats/min

ECG Criteria
Rate: < lower limit for age P wave: present, all look the same
Rhythm: regular QRS: normal, 80—-120 milliseconds

Heart block (Complete)

Rate: 60 beats/min

ECG Criteria

Rate: low, usually < 60 beats per minute P wave: independent P waves and QRS
complexes with no relationship between
the two (AV dissociation)

Rhythm: regular QRS complex: can be normal or wide,
depending on escape rhythm

GENERAL AND SUPPORTIVE MEASURES

»  Sinus tachycardia usually requires management of the underlying condition.

»  Apply ABC of resuscitation if needed.

»  Admit to high care or intensive care unit if indicated.

»  Monitor:
> ECG, oxygen saturation,
> blood pressure, haemoglobin,
> heart rate, acid—base status,
> respiratory rate, > blood gases.

»  Maintain adequate nutrition and hydration.

»  Treat pyrexia.

V V v
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MEDICINE TREATMENT

Tachydysrhythmia
Emergency treatment.

Narrow complex tachycardia
Commonly due to supraventricular tachycardia.

Stable patient:
Attempt vagal stimulation.

o0 Place ice bag on face, or

o Infants: immerse face in ice-cold water for a few seconds.

o Older children: try a valsalva manoeuvre.

o Eye-ball pressure and carotid massage is contraindicated in children.

e In consultation with a paediatric specialist: Adenosine, 1V, 0.1 mg/kg rapid IV push

(within seconds).

0 Follow immediately with a rapid flush of at least 5 mL sodium chloride 0.9%.

0 Increase dose in 0.1 mg/kg increments every 2 minutes until return of sinus
rhythm. Follow each dose with a rapid flush of sodium chloride 0.9%.

0 Maximum dose: 0.5 mg/kg. Do not exceed 12 mg in total.

0 Because adenosine is rapidly metabolised, inject adenosine into an
intravenous cannula capable of supporting rapid infusion and preferably
located as centrally as possible (i.e. cubital rather than hand or foot). Follow
immediately, with a rapid flush of a fluid bolus. It is helpful to have both the
syringe with adenosine and the fluid bolus connected to the giving set. The
line between the syringes and the patient should be as short as possible.

Unstable patient — heart failure / shocked:
DC synchronised cardioversion at 1- and then 2 J/kg.
If possible, empty the stomach before cardioversion is attempted.
Resuscitation facilities must be available.
Midazolam for sedation, if necessary.

Broad complex tachycardia
Commonly due to ventricular tachycardia.
Causes include electrolyte disturbances and drug ingestion.

Stable patient (rare):

»  Send ECG immediately to paediatric cardiologist.

»  AVOID giving adenosine to patients with broad complex tachycardia unless the
rhythm is regular with a monomorphic QRS complex.

Medicines that may be recommended by a paediatric cardiologist include:
»  Magnesium sulphate intravenous 25-50 mg/kg over a few minutes for torsade
de pointes.
»  Amiodarone intravenous 5mg/kg over 20 minutes.

| LoE Il |
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Unstable patient — heart failure/shock:
» Pulseless treat as ventricular fibrillation. See Chapter 1: Emergencies and
Trauma, section 1.1.4 Cardiorespiratory arrest.
»  DC synchronised cardioversion at 1- and then 2 J/kg.
»  If synchronised cardioversion fails, use asynchronised shocks.
»  Resuscitation facilities must be available.
»  Midazolam for sedation, if level of awareness indicates.

Monitor and correct electrolytes and acid-base status on blood gases. Consider
underlying causes.

If DC cardioversion fails:
e Amiodarone, IV, 5 mg/kg slowly over 20 minutes.
And continue with DC cardioversion.

BRADYDYSRHYTHMIA
Try and correct underlying causes.

Stable patient:
Observe.

Bradydysrhythmia due to vagal stimulation:
e Atropine, IV/IO, 0.02 mg/kg. Maximum single dose 0.5mg.
o If noresponse, repeat in 5 minutes.

Unstable patient:
Treat as impending arrest:

e Adrenaline (epinephrine), IV/IO, 0.01 mg/kg.
0 Repeat if necessary conferring with referral institution.

If no sustained response, consider:
e Adrenaline (epinephrine), IV infusion, 0.05-2 mcg/kg/minute.
| LoE III" |
REFERRAL
» All children with tachydysrhythmias after acute treatment, excluding sinus
tachycardia due to other causes.
»  Bradycardia unresponsive to medical treatment, or heart block.

4.2 CONGENITAL HEART DISEASE (CHD)

Q24.9

DESCRIPTION

Structural abnormalities of the heart or great vessels present at birth. They fall into 4

pathophysiological groups:

1. Acyanotic Left to right shunts - ventricular septal defect (VSD), patent duct
arteriosus (PDA), atrial septal defect (ASD), atrioventricular septal defect (AVSD),
Truncus arteriosus.
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2. Acyanotic Obstructive lesions - pulmonary stenosis, aortic stenosis, coarctation of
the aorta.

3. Cyanotic CHD - mostly right to left shunts tetralogy of fallot (TOF), pulmonary
atresia (PA), tricuspid atresia (TA), but including parallel circulation - transposition
of great arteries (TGA) (see Chapter 19: Prematurity and Neonatal Conditions,
section 19.2 Cyanotic Heart Disease in the Newborn) and Eisenmenger syndrome.

4. Regurgitant lesions - aortic incompetence (Al), mitral incompetence (MI) are not
common in CHD.

Some patients with CHD present with life threatening symptoms in the newborn period,
see Chapter 19: Prematurity and Neonatal Conditions, section 19.5 Heart Failure in
Neonates. Left to right shunts if large may be symptomatic due to pulmonary over
circulation and pulmonary hypertension or if small may present with an incidental
murmur. Many will require surgery but this may follow a period of medical therapy.

Obstructive lesions are often asymptomatic until they precipitate ventricular failure or
symptoms related to decreased cardiac output. The management is usually surgical or
interventional. Angiotensin-converting enzyme inhibitor (ACE-Inhibitor) should be
avoided in the treatment of heart failure in patients with obstructive lesions.

Right to left shunts present with cyanosis and variable degrees of effort intolerance.
Patients with tetralogy of Fallot may present with hypercyanotic spells.

4.2.1 CYANOTIC CONGENITAL HEART DISEASE WITH

HYPOXAEMIA ATTACKS/SPELLS (HYPERCYANOTIC SPELLS)
Q24.9

DESCRIPTION
Acute worsening of central cyanosis in patients with a Tetralogy of Fallot and certain
other cyanotic heart diseases with pulmonary stenosis and ventricular septal defect.

DIAGNOSTIC CRITERIA

Clinical

»  Rapid worsening of central cyanosis, tachypnoea/dyspnoea, anxiety and alteration
in consciousness in the presence of congenital cyanotic heart disease.

»  Restless and crying in the presence of congenital cyanotic heart disease.

» Decrease in intensity or disappearance of the systolic murmur in Tetralogy of
Fallot during crying.

GENERAL AND SUPPORTIVE MEASURES

»  Exclude and treat precipitants such as fever or dehydration.

»  Calm patient and keep on mother’s lap, if possible.

»  Place patient in knee-chest position to raise systemic blood pressure and increase
systemic venous return.

»  Monitor SaOz2, heart rate, respiratory rate and acid-base status.

»  Ensure adequate hydration.
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MEDICINE TREATMENT

e  Oxygen, 100%, by facemask or by nasal cannula.

e Volume expander e.g. sodium chloride 0.9%, IV bolus, 20mL/kg administered over
5 minutes.

e Morphine, IV, 0.1-0.2 mg/kg as a single dose.
0 May cause impairment of airway reflexes and respiratory depression.

If clinically acidotic or pH < 7.2:
e  Sodium bicarbonate 4.2%, IV, 2 mL/kg.

If failure to improve the cyanotic spell, consider in consultation with specialist:
e Ketamine, IV, 0.5-1 mg/kg.

Note: IV ketamine is a general anaesthetic.
Take standard precautions for respiratory arrest.

After resolution of spell:
If Hb < 10 g/dL, child is anaemic:
e Packed red cells, 10 mL/kg administered over 3 hours.

e Propranolol, oral, 0.5-1 mg/kg/dose 6 hourly.
o Do not exceed 5 mg/kg/day.

REFERRAL
»  If above measures do not work refer urgently.
» Refer all cases for assessment.

4.2.2 TETRALOGY OF FALLOT
Q21.3

DESCRIPTION

Ventricular septal defect with aortic override and right ventricular outflow tract
obstruction.

Suspect tetralogy of Fallot in a child with cyanosis after the neonatal period.

DIAGNOSTIC CRITERIA

Clinical

»  Child with central cyanosis.

» May be plethoric due to polycythemia — normal haemoglobin represents relative
anaemia.

»  May have clubbing.

»  Possible history of cyanotic spells.

»  Heart not clinically enlarged.

»  Right ventricular hypertrophy usually not palpable.

»  Single second heart sound.

»  Coarse, ejection systolic murmur over right ventricular outflow tract.
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»  Chest X-ray:
> normal/small heart,

> boot shaped/pulmonary bay — concavity where pulmonary artery should be,
> oligaemic lung fields.

» ECG:
> right axis deviation and right ventricular hypertrophy.

GENERAL AND SUPPORTIVE MEASURES
»  Good dental hygiene.

MEDICINE TREATMENT
e lron (elemental), oral, 1 mg/kg/dose 8 hourly.

e Folic acid, oral, 2.5— 5 mg/day.

e Propranolol, oral, 0.5-1 mg/kg/dose 6 hourly.
o Do not exceed 5 mg/kg/day.

Endocarditis prophylaxis:
See section 4.3: Endocarditis, infective.

REFERRAL
»  Refer all children with cyanotic heart defects.

4.2.3 CONGENITAL HEART DISEASE WITH LEFT TO RIGHT
SHUNT.

DESCRIPTION

Structural abnormalities of the heart and great vessels that are usually associated with
left to right shunting - most commonly: ventricular septal defect, atrial septal defect,
patent ductus arteriosus and atrioventricular septal defect.

DIAGNOSTIC CRITERIA
Each condition has specific clinical, radiological and ECG findings.
Large left to right shunts present clinically with:

» Tachypnoea and indrawing.

» Sweating during feeds.

» Failure to thrive.

» Chest deformity: respiratory sulcus, praecordial bulge.

» Chest X-ray: usually cardiomegaly with plethoric lung fields.

GENERAL AND SUPPORTIVE MEASURES
» Special attention to nutrition.

MEDICINE TREATMENT:
e Furosemide, oral, 1mg/kg/dose 8-12 hourly.
e  Supplement with potassium chloride, oral, 25-50 mg/kg/dose 8-12 hourly.
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If needed:

e Spironolactone oral, 1 mg/kg/dose 12 hourly in which case potassium
supplementation should be stopped.

And if needed, in consultation with a paediatric cardiologists:
e ACE inhibitor, e.g.
o Captopril, oral
o Infants: 0.15-0.3 mg/kg/dose, 8-12 hourly (maximum 2 mg/kg/day).
0 Children: 0.3-0.5 mg/kg/dose 8-12 hourly (maximum 6 mg/kg/day).
REFERRAL:
e All children with suspected left to right shunts due to CHD should be referred to a
paediatric cardiology centre for diagnostic evaluation and planning of further
management.

4.3 ENDOCARDITIS, INFECTIVE
133.0

DESCRIPTION

Infection of the endothelial surface of the heart.

Suspect infective endocarditis in all children with fever and underlying heart disease.
Antibiotic therapy in these children is highly dependent on the results of microbiology.

DIAGNOSTIC CRITERIA

Clinical

»  An underlying heart defect and a persistent low grade fever without an obvious
underlying cause.

»  Associated other findings include: fatigue, joint pain, new murmurs, clubbing,
splenomegaly and haematuria.

»  Must be differentiated from acute carditis due to rheumatic fever.

»  The Duke criteria have been suggested as a guide to diagnosis, but have definite
limitations as they were developed for use in adult patients.
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Table 1: Major and minor clinical criteria used in the modified Duke criteria for
diagnosis of infective endocarditis (IE)

MAJOR CRITERIA

MINOR CRITERIA

»  Positive blood culture:

>

typical micro-organisms from two
separate blood cultures: S. viridans,
including nutritional variant strains, S.
bovis, *"HACEK group, S. aureus, or
Enterococci, in the absence of a
primary focus, or

persistently positive blood culture with
a micro-organism consistent with 1E
from blood cultures drawn > 12 hours
apart, or

all 3 or a majority of 4 or more separate
blood cultures, with the first and last
drawn at least one hour apart, or
positive serology for Q fever,

single positive blood culture for Coxiella
burnetti or anti-phase 1 1gG antibody
titre > 1:800.

»  Evidence of endocardial involvement:

>

>
>

>

positive echocardiogram for IE
(transoesophageal echocardiography is
recommended for patients with prosthetic
valves): oscillating intracardiac mass, on
valve or supporting structures, or in the
path of regurgitant jets, or on implanted
materials, in the absence of an alternative
anatomic explanation, or

abscess, or

new partial dehiscence of prosthetic
valve, or

new valvular regurgitation.

»

»

»

»

»

Predisposing heart condition or
IV drug use

Fever = 38°C.

Vascular phenomena:

VVVYVVYV

major arterial emboli,
septic pulmonary infarcts,
mycotic aneurysm,
intracranial haemorrhage,
conjunctival haemorrhages,
Janeway lesions.

Immunologic phenomena:

>

>
>
>

Osler’s nodes,
Roth spots,
glomerulonephritis,
rheumatoid factor.

Microbiologic evidence:

>

>

positive blood culture but not
meeting major criterion, or
serologic evidence of active
infection with organism
consistent with IE.

*A group of fastidious gram negative organisms originating in the mouth.
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Table 2: Modified Duke criteria for diagnosis of infective endocarditis (IE)

DEFINITE IE POSSIBLE IE REJECTED
Pathological criteria »  Atleast one »  Alternative
»  Micro-organisms major and one diagnosis for
> by culture or histology in a minor criterion, manifestation of
vegetation, or or endocarditis, or
> in a vegetation that has » 3 minor. »  resolution of
embolised, or manifestations, with
> in an intracardiac abscess, antibiotic therapy <
or 4 days, or

»  no pathologic
evidence of IE at
surgery or autopsy,
after antibiotic
therapy for < 4 days.

Lesions

»  Vegetation or intracardiac
abscess present — confirmed
by histology showing active
IE.

Clinical criteria — see Table 1
» 2 major criteria,

» 1 major and 3 minor, or
» 5 minor.

Limitations of the Duke Criteria in children
The clinical criteria rely heavily on relatively rare clinical features.
In contrast, common clinical features like splenomegaly, clubbing and haematuria have
not been included.
Investigations like CRP or ESR, which may be of value, have also not been included.
Investigations
»  Blood cultures:
>  Sterile blood culture technique is essential.
> Take three blood cultures (venous) from different sites within 2 hours if very ill,
otherwise within 24 hours. There is little benefit of doing more than five blood
cultures.
> Child need not necessarily have a fever as patients are mostly constantly
bacteraemic.
» Urine test strips — haematuria.
» CRP/ESR may be helpful.

GENERAL AND SUPPORTIVE MEASURES
»  Bed rest/limit physical activity.

»  Ensure adequate nutrition.

»  Maintain haemoglobin > 10 g/dL.

» Measures to reduce fever.

MEDICINE TREATMENT
For heart failure see section 4.9: Heart failure.

For fever:
e Paracetamol, oral, 15 mg/kg/dose, 6 hourly as required.
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Antibiotic therapy

Antibiotics are seldom indicated as part of emergency treatment

It is important to obtain adequate blood culture specimens prior to initiation of
antibiotics.

Antibiotics are always given IV.

Empiric treatment

If culture is not yet available or remains negative:

e  Benzylpenicillin (Penicillin G), IV, 50 000 units/kg/dose, 6 hourly for 4-6* weeks.
PLUS

e  Cloxacillin, IV, 50 mg/kg/dose 6 hourly for 4-6* weeks.

[ LoEIII" |
PLUS
e Gentamicin, IV, 3 mg/kg/day for 2 weeks.

[ LoE ™|

*The longer duration of therapy is used for patients with complications or prosthetic
valves.

If positive culture available: Consult paediatric cardiologist, infectious disease specialist
or clinical microbiologist.

Prophylaxis
The use of prophylaxis is controversial but still recommended.

For children with the following cardiac conditions:

» rheumatic heart disease;

»  prosthetic cardiac valve or prosthetic material used in valve repair;

»  previous infective endocarditis;

» unrepaired cyanotic heart disease, including palliative shunts;

» during the first 6 months after complete repair of congenital heart defect with
prosthetic material or device (complete endothelialisation of prosthesis after 6
months);

» repaired cyanotic heart disease with residual defect at or adjacent to prosthetic
patch or device; or

» cardiac transplant recipients who develop cardiac valvulopathy.

Children with the above cardiac conditions should receive prophylaxis when

undergoing the following procedures:

» All dental procedures that involve manipulation of gingival tissues or periapical
region of teeth or trauma to oral mucosa.

» Prophylaxis is not recommended for procedures involving the GIT, GUT,
respiratory tract, skin or soft tissue in the absence of existing infections. (If
infections of GIT/GUT are present include cover for enterococcus e.g. amoxicillin
or ampicillin, and for infections of respiratory tract, soft tissue and skin include
cover for staphylococcus aureus e.g. cloxacillin or cephalexin).
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Regimens for dental procedures
e Amoxicillin, oral, 50 mg/kg (maximum 2 g) 1 hour before the procedure.

Patients unable to take oral medication:
e Ampicillin, IV, 50 mg/kg (maximum 2 g) %z hour before the procedure.

REFERRAL

» All patients with suspected (for echocardiography) and confirmed (for antibiotic
and possible surgical management) infective endocarditis as soon as possible.

4.4 RHEUMATIC FEVER, ACUTE
101.9
* Notifiable condition.

DESCRIPTION

Rheumatic fever is an inflammatory condition that may follow a throat infection with
group A streptococci. It is an important cause of acquired heart disease with significant
morbidity and mortality rates, both in the acute phase of the disease and as a result of
chronic valvular sequelae.

DIAGNOSTIC CRITERIA
Revised Jones criteria:
»  Evidence of recent streptococcal infection:
> Elevated ASO-titre or other streptococcal antibody titres.
>  Positive throat culture for group A beta haemolytic streptococcus.
PLUS
»  Two major manifestations, or one major and two minor manifestations, justifies the
presumptive diagnosis of acute rheumatic fever.

Major manifestations Minor manifestations
= polyarthritis = polyarthralgia
= carditis = fever
= erythema marginatum = acute phase reactants: increased erythro-
= subcutaneous nodules cyte sedimentation rate (ESR) or C-reactive
= Sydenham’s chorea protein (CRP)
= ECG: prolonged PR-interval, > 0.18 seconds
in the absence of carditis

> Chorea for which other causes have been excluded, provides adequate
evidence of rheumatic fever without the other criteria for diagnosis being
required.
> |n children with rheumatic heart disease with fever, it is critical to differentiate
recurrence of acute rheumatic fever from infective endocarditis.
For children with rheumatic heart disease, recurrence of some of the above criteria
would suggest a recurrence of rheumatic fever but other causes such as |IE should be
excluded.
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GENERAL AND SUPPORTIVE MEASURES

» Hospitalise with bed rest until sleeping pulse is normal and signs of rheumatic
activity have resolved.

» Restrict physical activity for at least 2 weeks after acute phase reactants have
normalised.

» Keep a record of patients on rheumatic fever prophylaxis so that attendance can
be monitored.

MEDICINE TREATMENT

Antibiotic therapy

To eradicate any streptococci:

¢ Benzathine benzylpenicillin (depot formulation), IM, as a single dose.
o If<30kg: 600 000 IU.
o If=30kg: 1.2 MU.

OR

e Phenoxymethylpenicillin, oral, 250 (<30kg)-500 mg 12 hourly for 10 days.

Anti-inflammatory therapy

Do not start until a definite diagnosis is made.

Severe arthritis:

e Aspirin soluble, oral, 20 mg/kg/dose 6 hourly until the arthritis resolves.
OR

If aspirin cannot be tolerated:

¢ Ibuprofen, oral, 5 mg/kg/dose, 6 hourly.

Cardiac failure: See section 4.9: Heart failure.
Chorea: See Chapter 13: The Nervous System, section 13.9: Sydenham’s Chorea.

Prevention of repeated attacks

Any patient with documented rheumatic fever must receive prophylaxis.

Intramuscular penicillin is superior to other forms of prophylaxis.

e Benzathine benzylpenicillin (depot formulation), IM, every 3-4 weeks.
o If<30kg: 600 000 IU.
o If>30kg: 1.2 MU.

OR

e Phenoxymethylpenicillin, oral, 250 mg 12 hourly.

Continue therapy until patients reach 21 years of age if no rheumatic valvular disease,
and until 35 years of age in patients with rheumatic valvular disease.
[ LOE 1™ |
REFERRAL
Rheumatic fever:
»  with residual valvular damage electively for planning of care,
»  with symptomatic valvular damage,
» unresponsive to treatment.
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4.5 MYOCARDITIS
140

DESCRIPTION

Myocarditis is an inflammatory disease of the cardiac muscle. The majority of
paediatric myocarditis cases are caused by viral infection. Viral myocarditis should be
suspected whenever a child presents with dysrhythmia, heart failure or cardiogenic
shock following a viral illness. Myocarditis should be considered in children with
unexplained shortness of breath.

DIAGNOSTIC CRITERIA

Clinical

»  Tachycardia.

»  Clinical signs of biventricular heart failure.

»  May present with cardiogenic shock.

Investigations

» ECG changes are non-specific but ST elevation, T wave inversion, prolonged QTc,
small complexes, dysrhythmias or extra-systole may be seen.

»  Chest X-ray:
> pulmonary congestion,
> cardiomegaly,
> possible pleural effusion.

»  Elevated cardiac troponin T levels are markers of myocarditis but normal levels do
not exclude the diagnosis.

GENERAL AND SUPPORTIVE MEASURES

» Restrict fluid (75% of daily requirements) — not at expense of adequate caloric
intake.

»  Ensure adequate nutrition, tube-feeding may be necessary.

MEDICINE TREATMENT OF VIRAL MYOCARDITIS
To prevent hypoxia:
¢ Oxygen via face mask, nasal cannula or head box.

For pulmonary oedema:
e  Furosemide, IV, 1mg/kg, 8 hourly monitor urinary output
o Ifresponse is inadequate, change to an IV infusion 0.1-1 mg/kg/hour.
e  Switch to oral furosemide as soon as patient condition allows.

»  Monitor clinically and biochemically for, and avoid, over diuresis.

»  Monitor for hypokalaemia and other electrolyte disturbances.

[ ]

If response still inadequate consider:
e Hydrochlorothiazide, oral, 1mg/kg/dose, 12 hourly in consultation with a paediatric

cardiologist.
LoE || ¥

e Inotropic support may be needed see section 4.9.1: Heart Failure, acute with
pulmonary oedema.
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REFERRAL

»  All children with suspected myocarditis should be managed in consultation with a
paediatrician. Long term (at least 6 months) exercise avoidance, medicine
treatment and follow up is needed.

4.6 DILATED CARDIOMYOPATHY
142.0

DESCRIPTION

Dilated cardiomyopathy is a clinical diagnosis characterised by dilation and impaired
contraction of the left or both ventricles that is not explained by abnormal loading
conditions. It is difficult and sometimes impossible to distinguish myocarditis from
dilated cardiomyopathy. Dilated cardiomyopathy is often a sequel to viral myocarditis.

DIAGNOSTIC CRITERIA

Clinical
» Cardiomegaly with clinical signs of heart failure and poorly localised apical
impulse.

»  May present with cardiogenic shock.
Investigations
»  Chest X-ray:
> pulmonary congestion,
> cardiomegaly,
> there may be pleural effusion.
» ECG:
> Mostly non-specific.
> Dysrhythmias or extra-systoles may occur.

GENERAL AND SUPPORTIVE MEASURES

»  Fluid restriction (75% of daily requirements) — not at expense of adequate caloric
intake.

»  Ensure adequate nutrition, tube-feeding may be necessary.

»  Advise bed rest.

MEDICINE TREATMENT
To prevent hypoxia:
¢ Oxygen via face mask, nasal cannula or head box.

See section 4.9 Heart Failure.
REFERRAL

» Urgent: To ICU for inotropic support if indicated.
»  All patients for assessment and consideration of underlying disorders.
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4.7 PERICARDIAL EFFUSION
130

DESCRIPTION
Accumulation of fluid in the pericardial space, usually secondary to pericarditis.

DIAGNOSTIC CRITERIA
Clinical
»  Most patients present with a prolonged history of:
> |ow cardiac output,
> distended neck veins,
> muffled or diminished heart sounds.
» Patients with HIV may be asymptomatic and incidentally diagnosed on chest X-
ray.
»  Often associated with TB.
»  Acute septic pericarditis may occur in patients with septicaemia.

Investigations
»  Exclude TB in all cases. Tuberculin skin test.
» ECG:
> small complexes tachycardia,
> diffuse T wave changes,
»  Chest X-ray:
> in pericardial effusion — “water bottle” large globular heart or cardiac shadow
with smoothed out borders.
»  Ultrasound of heart and pericardium.
»  Diagnostic pericardiocentesis:
> in all patients with suspected bacterial or neoplastic pericarditis, and in all
others in whom the diagnosis is not readily obtained;
> include cell count and differential, culture and gram stain;
> an elevated adenosine deaminase (ADA) may be helpful in diagnosing TB.

CARDIAC TAMPONADE

Cardiac tamponade is the accumulation of pericardial fluid that restricts ventricular
filing and stroke volume. The child usually presents with a tachycardia, pulsus
paradoxus, elevated JVP, hypotension, shock or pulseless electric activity.

Features on ECG include electrical alternans and low voltage QRS.
Diagnosis is confirmed by ultrasound.

GENERAL AND SUPPORTIVE MEASURES
Urgent pericardiocentesis under ultrasound guidance by an experienced person.

Pericardiocentesis

» Do a coagulation screen if coagulation problems are suspected.

»  Preferably under ultrasound guidance by an experienced person.

» In an emergency, drainage by using a large bore intravenous cannula.
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»  Technique:

>

>
>

Ensure that full resuscitation equipment is available as well as an IV line and
cardiac monitor.

Administer oxygen via face mask, nasal cannula or head box.

If the patient is restless, it may be necessary to sedate the patient. In an
emergency situation, this is unnecessary.

Position the patient in a 30° sitting-up position.

Prepare the preferred site just to the left of the xiphoid process, 1 cm inferior
to the costal margin.

Infiltrate this area with 1% lidocaine (lignocaine).

Maintaining negative pressure on the syringe, insert the needle at a 45° angle
to the skin, advancing in the direction of the patient's left shoulder.

While advancing the needle, observe closely on ECG for ventricular ectopic
beats, a sign of myocardial contact. If this is noted, gradually withdraw the
needle a few mm.

Once air (pneumopericardium) or fluid begins to fill the syringe, advance the
intravenous cannula, withdraw the needle, attach the syringe to the hub of the
cannula and slowly aspirate the pericardial fluid.

Potential complications include: haemopericardium (from laceration of the
heart wall or coronary artery), cardiac dysrythmias, pneumothorax, and
pneumopericardium.

MEDICINE TREATMENT

If suspected or proven TB pericarditis, give antituberculosis drugs for 6 months plus
corticosteroids.
e  Prednisone, oral, 6 weeks:

Week 1: 2 mg/kg/day,
Week 2: 1.5 mg/kg/day,
Week 3: 1 mg/kg/day,
Week 4: 1 mg/kg/day,
Week 5: 0.5 mg/kg/day,
Week 6: 0.25 mg/kg/day.

| LoE Il |

Pain management
See Chapter 20: Pain Control, section 20.1.2: Management of pain.

Antibiotic therapy
If suspected bacterial pericarditis give empiric antibiotic treatment until culture and
sensitivity results are available.

Antibiotic therapy should be continued for 4 weeks.

In case of purulent pericarditis:
e  Cloxacillin, IV, 50 mg/kg/dose 6 hourly.

PLUS

e Ceftriaxone, IV, 100 mg/kg as a single daily dose.
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REFERRAL
» Refer all patients after stabilisation.

4.8 PERICARDITIS
130.9

DESCRIPTION

An inflammation of the pericardium. Causes include viral or bacterial and autoimmune
disease. The commonest cause is viral but the clinician should entertain a high index of
suspicion for tuberculous and bacterial pericarditis as these require specific
antimicrobial treatment.

DIAGNOSTIC CRITERIA

Inflammation of the pericardium:

»  Classical presentation of viral pericarditis, loud pericardial rub and chest pain that is
relieved by sitting up. Children often do not complain of chest pain.

»  Acute septic pericarditis may occur in patients with septicaemia.

TB pericarditis

TB pericarditis may present as pericardial effusion (most cases), effusive constrictive
pericarditis or constrictive pericarditis.

Clinical features include:

»  chronic cough, » dyspnoea,
»  chest pain, » fever,
»  night sweats, » orthopnoea,

»  and weight loss.
Severe pericardial pain is uncommon.

Investigations
»  Exclude TB.
»  Echocardiogram.

MEDICINE TREATMENT
Treat the cause.

For tuberculous and bacterial pericarditis treatment see section 4.7: Pericardial
Effusion.

Viral pericarditis:

NSAIDs e.g.
e |buprofen, oral, 5 mg/kg/dose 6 hourly.

REFERRAL
»  All patients in whom the cause is unidentified or merits further referral.
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4.9 HEART FAILURE
150.9

DESCRIPTION

Clinical syndrome reflecting the inability of the myocardium to meet the oxygen and
nutritional/metabolic requirements of the body.

Causes include:
»  volume overload:
0 L-Rshuntlesions
o0 mitral/aortic regurgitation
»  pump failure:
o0 myocarditis/cardiomyopathy
»  high output failure:
0 septicaemia
O severe anaemia

DIAGNOSTIC CRITERIA

Clinical

»  Acute cardiac failure may present with shock. See Chapter 1: Emergencies and
Trauma, section 1.1.7: Shock.

»  History of recent onset of:

>  poor feeding, > poor or excessive weight gain,
> tachypnoea, > breathlessness,
> sweating, > cough.
»  Physical findings:
>  tachycardia, >  cardiomegaly,
> hypotension, > cold extremities,
>  weak pulses, > reduced urinary o utput,
> gallop rhythm with/without a cardiac murmur,
> pulmonary venous congestion and fluid retention:
] tachypnoea,
] dyspnoea,
= orthopnoea,
= recession,
= wheezing,

coarse crepitations,
= cyanosis;
>  systemic venous congestion:
L] hepatomegaly,
. periorbital oedema - not seen in infants,
= abnormal weight gain,
> signs and symptoms of underlying condition/disease.

Investigations as appropriate for the possible underlying cause

»  Chest X-ray: cardiomegaly is almost always present.

»  Electrocardiogram may show evidence of hypertrophy/enlargement of one or more
heart chambers and/or dysrhythmias.
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4.9.1 HEART FAILURE, ACUTE WITH PULMONARY OEDEMA
150.9

GENERAL AND SUPPORTIVE MEASURES

» Treat the underlying disorder/condition. Where the primary cause of acute
pulmonary oedema is renal failure treat as per renal failure. See Chapter 6:
Nephrological/Urological Disorders, section 6.4 Acute Kidney Injury.

»  Restrict fluids, beware of |V fluids.

»  Place patient in an upright or semi-upright sitting position.

» Intubation and ventilation may be required in an ICU setting.

MEDICINE TREATMENT
¢ Oxygen 100%, administered via face mask or nasal cannula.

Treat the underlying condition:
o Furosemide, IV, 1 mg/kg, 8 hourly.
o If response is inadequate, change to an IV infusion 0.1-1mg/kg/hour.
e Switch to oral furosemide as soon as patient condition allows.
»  Monitor clinically and biochemically for, and avoid, overdiuresis.
»  Monitor for hypokalaemia and other electrolyte disturbances.
If response still inadequate consider:
e Hydrochlorothiazide, oral, 1 mg/kg/dose, 12 hourly in consultation with a paediatric

cardiologist.
LoE 1IM%T ]

Manage severe hypotensive or refractory failure in an ICU setting.

Inotropic support may help to stabilise patients with severe myocardial dysfunction and
hypotension.

May be lifesaving in severe myocarditis or cardiogenic shock.

e Dobutamine, IV infusion, 2—15 mcg/kg/minute.
0 Continue until myocardial function and blood pressure improve.

If no response to dobutamine, consider adrenaline (epinephrine) infusion. Ensure
adequate renal function.

Once patient stable and maintaining blood pressure wean the inotrope and introduce:
= ACE inhibitor, Note: ACEI should be avoided in patients with obstructive heart
lesions.
" eg.
e  Captopril, oral.
o Initial dose: 0.5 — 1 mg/kg/24 hours in 3 divided doses (8 hourly) for 24-48
hours.
0 Increase by 0.5 mg/kg/24 hours every 24—48 hours until maintenance dose of
3-5 mg/kg/24 hours is reached. Monitor blood pressure and renal function.
o Continue for as long as needed to control the cardiac failure and allow

myocardial recovery.
LoE ™" |
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4.9.2 HEART FAILURE, MAINTENANCE THERAPY
150.9

GENERAL AND SUPPORTIVE MEASURES

»  Recognise and treat the underlying condition, e.g. infection, hypertension, cardiac
tamponade, fluid overload.

»  Fluid restriction (75% of daily requirements) — not at the expense of adequate
caloric intake.

»  Ensure adequate nutrition, tube-feeding may be necessary.

»  Monitor blood potassium levels, urea and electrolytes.

MEDICINE TREATMENT
¢ Oxygen 100%, administered via face mask or nasal cannula.

Combination drug therapy is usually indicated, i.e. start with diuretic, then add an ACE
inhibitor.

Diuretic therapy

e Furosemide, oral, 1-2 mg/kg/dose 12 hourly. Titrate dose against clinical
response. Potassium supplements are necessary if furosemide is used without an
aldosterone antagonist, i.e. spironolactone.

e  Monitor for response.

[LoE ™ ]
If response still inadequate consider:
e Hydrochlorothiazide 1 mg/kg/dose oral, 12 hourly in consultation with a paediatric

cardiologist.
[ LoE I |
AND
ACE inhibitor
Note:

ACE inhibitors are contraindicated in bilateral renal artery stenosis, coarctation of the
aorta, aortic stenosis and mitral stenosis.
e  Captopril, oral.
o Initial dose: 0.5-1 mg/kg/24 hours in 3 divided doses (8 hourly) for 24—48
hours.
0 Increase by 0.5 mg/kg/24 hours every 24—48 hours until maintenance dose of
3-5 mg/kg/24 hours is reached. If < 1 year do not exceed 4 mg/kg/day.
0 Continue as long as needed to control the cardiac failure and allow

myocardial recovery.
[oE ™|
OR
e Enalapril, oral, 0.2—1 mg/kg/day as a single dose or 2 divided doses. Start at the
low dose and increase by 0.2 mg/kg/day at 1-2 day intervals.

In still symptomatic add:
e  Spironolactone, oral, 1-3 mg/kg/dose once daily. May be divided 12 hourly.
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In those patients that are refractory, refer to paediatric cardiologist for consideration of
beta-blockers and digoxin.

REFERRAL

»  For determination of the underlying cause, where this is not known and review of
treatment after stabilisation.

»  Deterioration despite adequate treatment.

4.10 DYSLIPIDAEMIA
E78.9
DESCRIPTION

Dyslipidaemia is a broad term used to describe disorders of lipid metabolism that may
be classified according to the Frederickson classification.

Phenotype | Elevated particles Lipid increased Frequency
| Chylomicron TG Rare

IIA LDL LDL-C Common
1B LDL and VLDL LDL-C, TG Common

Il IDL TC, TG Rare

IV VLDL TG Common
V Chylomicron and VLDL | TG Uncommon

The three common types of dyslipidaemia are important because they are associated
with an increased risk of cardiovascular disease due to atherosclerosis

DIAGNOSTIC CRITERIA:
Children with severe hypercholesterolaemia may present with xanthomas or
myocardial infarction but most children with hypercholesterolaemia will be
asymptomatic in childhood.

Children should be screened for dyslipidaemia if any of the following are present:
» Family history of premature cardiac disease or dyslipidaemia
» A medical condition associated with dyslipidaemia: diabetes mellitus,
nephrotic syndrome, liver disease, obesity.

INVESTIGATIONS
»  Exclude causes of secondary hyperlipidaemia
» In most cases non-fasting total cholesterol is determined in children at risk.
If level is higher than upper limit, lipid profile is done after 12 hours of fasting.
> Upper limit of S-cholesterol and triglycerides: Total cholesterol 5.2 mmol/L.
> Triglycerides (after 12 hours of fasting):
= influenced by lifestyle — needs attention if > 1.68 mmol/L,
= pancreatitis risk if > 10 mmol/L.
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GENERAL AND SUPPORTIVE MEASURES
Manage secondary causes of hyperlipidaemia according to guidelines.
Schedule for integrated cardiovascular health promotion in children.
»  Obesity
> See Chapter 7: Endocrine System, section 7.15: Obesity.
» Blood pressure
> With family history of hypertension < 55 years of age: routine BP
measurement from 3 years of age once a year.
> |If BP > 95th percentile for sex, age, and height percentile, follow up and
investigate if persistently elevated.
» Diet
> Refer to a dietician.
> Learning healthy eating habits is an important preventative measure.
> Moderate salt intake.
»  Physical activity
>  Encourage active child-parent play.
> Limit child’s sedentary behaviour such as time watching television and playing
video computer games to a maximum of 2 hours per day or 14 hours per
week.
>  Children should not be allowed to eat while watching television, i.e.
grazing”.
> Organised sport 5 times per week for at least 20—30 minute periods.
»  Smoking
> Encourage members of the household who smoke to stop.

“

no

MEDICINE TREATMENT

Consider medicine treatment only after failure of general and supportive measures to
lower the cholesterol over 6-12 months.

Children should be at least 8 years of age for consideration of pharmacological
intervention.

If LDL-C remains above 4.1 mmol/L in children with 2 or more risk factors, or above 4.9
mmol/L regardless of the presence of risk factors, refer to a paediatric specialist for
consideration of statins:

Risk factors: smoking, hypertension, BMI >= 95™ centile (z-score +1.96), HDL-C < 35
mg/dL, diabetes mellitus, renal disease, male sex.

=  Statins, e.g.:

e Simvastatin, oral, 10 mg at night.

Secondary hypercholesterolaemia due to nephrotic syndrome
See Chapter 6 Nephrological/Urological Disorders, section 6.3 Nephrotic Syndrome.

REFERRAL
»  Children with homozygous familial hypercholesterolaemia.
»  Children with or inadequate response to statins.
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4.11 HYPERTENSION IN CHILDREN
110

DESCRIPTION

Hypertension is defined as systolic and/or diastolic blood pressure > the 95" percentile
for gender, age and height percentile on at least three consecutive occasions. A
sustained blood pressure of >115/80 mmHg is abnormal in children between 6 weeks
and 6 years of age. Measure blood pressure with the child in a sitting or supine position
with the entire arm in line with the level of the heart.

In children, it is easier to monitor the systolic blood pressure because of better
correlation and less technical pitfalls than diastolic blood pressure.

In the majority of children, hypertension is due to an identifiable cause. Severe
hypertension suggests renal disease.

Hypertensive emergency/crisis exists when CNS signs of hypertension appear such
as encephalopathy, convulsions, retinal haemorrhages or blindness. Great care is
required to reduce the blood pressure in a controlled manner to avoid potentially
serious consequences of impaired auto-regulation of cerebral blood flow.

Hypertensive urgency is defined as a significant elevation of blood pressure without
accompanying end organ damage. Patients are generally symptomatic with complaints
of headache, blurred vision and nausea, despite the lack of end organ involvement.

A valid assessment of the blood pressure is of extreme importance.
The blood pressure is measured by standard auscultation technique in children > 1
year of age.

In children < 1 year of age, a flush technique is usually used, although Doppler
measurement would be preferable.

Measure the BP in at least one limb, preferably the right upper arm. If hypertension is
present, measure BP on all four limbs.

One should use the widest cuff that can be applied to the upper arm. The cuff bladder
must encircle at least 80% of the upper arm and should cover at least 75% of the
distance between the acromion and the olecranon. It is better to use a cuff that is
slightly too large than one that is too small. Large cuffs, if covered with linen-like
material, can be folded to the appropriate size in smaller infants as long as the bladder
encompasses the arm.

DIAGNOSTIC CRITERIA
Clinical
»  Symptoms and signs of any of the following systems:
> central nervous,
> cardiovascular,
> respiratory,
> urogenital.
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»  The most common associated features are:

VVVYV

>

oedema, haematuria, proteinuria,

skin sores (impetigo),

convulsions, coma and visual symptoms,

acute heart failure and pulmonary oedema,
acute respiratory distress, cyanosis and apnoea.

»  Some children may be asymptomatic.
»  Blood pressure in children correlates with body size and increases with age.

Categories of hypertension

»  Normal: below 90" percentile.

»  Prehypertension: 90"-95™" percentile or BP > 120/80 mmHg.
»  Stage 1 hypertension: > 95799t percentile plus 5 mmHg.

»  Stage 2 hypertension: > 99 percentile plus 5 mmHg.

Age of child 95" Percentile of systolic and diastolic blood pressure
First 12 hours First week
newborn premature 65/45 mmHg 80/50 mmHg
newborn fullterm 80/50 mmHg 100/70 mmHg
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Blood pressure levels for Boys by age and height percentile

Systolic BP (mmHg)

Diastolic BP (mmHg)

Percentile of Height

Percentile of Height

Age BP
(year) | Percentile

5th 10th | 25th | 50th | 75th | 90th | 95th 5th 10th | 25th | 50th | 75th | 90th | 95th
50th 80 81 83 85 87 88 89 34 35 36 37 38 39 39
90th 94 95 97 99 100 | 102 | 103 49 50 51 52 53 53 54
95th 98 99 | 101 103 104 | 106 | 106 54 54 55 56 57 58 58
99th 105 | 106 | 108 | 110 112 | 113 | 114 61 62 63 64 65 66 66
50th 84 85 87 88 90 92 92 39 40 41 42 43 44 44
90th 97 99 | 100 | 102 104 | 105 | 106 54 55 56 57 58 58 59
95th 101 102 | 104 | 106 108 | 109 | 110 59 59 60 61 62 63 63
99th 109 110 111 113 115 117 117 66 67 68 69 70 71 71
50th 86 87 89 91 93 94 95 44 44 45 46 47 48 48
90th 100 | 101 103 | 105 107 | 108 | 109 59 59 60 61 62 63 63
95th 104 | 105 | 107 | 109 110 | 112 | 113 63 63 64 65 66 67 67
99th 111 112 114 116 118 119 120 71 71 72 73 74 75 75
50th 88 89 91 93 95 96 97 47 48 49 50 51 51 52
90th 102 | 103 | 105 | 107 109 | 110 | 111 62 63 64 65 66 66 67
95th 106 107 109 111 112 114 115 66 67 68 69 70 71 71
99th 113 | 114 | 116 | 118 120 | 121 122 74 75 76 77 78 78 79
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Systolic BP (mmHg)

Diastolic BP (mmHg)

%m@%v _um:_wm_u::_m Percentile of Height Percentile of Height

5th | 10th | 25th | 50th | 75th | 90th | 95th | 5th | 10th | 25th | 50th | 75th | 90th | 95th
50th 90 91 93 95 96 98 98 50 51 52 53 54 55 55
90th 104 105 106 108 110 | 111 112 65 66 67 68 69 69 70
95th 108 109 110 112 114 | 115 | 116 69 70 71 72 73 74 74
99th 115 116 118 120 121 123 | 123 77 78 79 80 81 81 82
50th 91 92 94 96 98 99 | 100 53 53 54 55 56 57 57
90th 105 106 108 110 111 113 | 113 68 68 69 70 71 72 72
95th 109 110 112 114 115 | 117 | 117 72 72 73 74 75 76 76
99th 116 117 119 121 123 | 124 | 125 80 80 81 82 83 84 84
50th 92 94 95 97 99 | 100 | 101 55 55 56 57 58 59 59
90th 106 107 109 111 113 | 114 | 115 70 70 71 72 73 74 74
95th 110 111 113 115 117 | 118 | 119 74 74 75 76 77 78 78
99th 117 118 120 122 124 | 125 | 126 82 82 83 84 85 86 86
50th 94 95 97 99 100 | 102 102 56 57 58 59 60 60 61
90th 107 109 110 112 114 | 115 | 116 71 72 72 73 74 75 76
95th 111 112 114 116 118 | 119 | 120 75 76 77 78 79 79 80
99th 119 120 122 123 1256 | 127 | 127 83 84 85 86 87 87 88
50th 95 96 98 100 102 103 | 104 57 58 59 60 61 61 62
90th 109 110 112 114 115 | 117 | 118 72 73 74 75 76 76 77
95th 113 114 116 118 119 | 121 121 76 77 78 79 80 81 81
99th 120 121 123 125 127 | 128 | 129 84 85 86 87 88 88 89
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Systolic BP (mmHg)

Diastolic BP (mmHg)

%%mwv _umﬂWmﬂ:_m Percentile of Height Percentile of Height

5th | 10th | 25th | 50th | 75th | 90th | 95th | 5th | 10th | 25th | 50th | 75th | 90th | 95th
50th 97 98 100 102 103 | 105 | 106 58 59 60 61 61 62 63
90th 111 112 114 115 117 | 119 | 119 73 73 74 75 76 77 78
95th 115 116 117 119 121 122 123 77 78 79 80 81 81 82
99th 122 123 125 127 128 | 130 | 130 85 86 86 88 88 89 90
50th 99 100 102 104 105 | 107 | 107 59 59 60 61 62 63 63
90th 113 114 115 117 119 | 120 | 121 74 74 75 76 77 78 78
95th 117 118 119 121 123 | 124 | 125 78 78 79 80 81 82 82
99th 124 125 127 129 130 | 132 132 86 86 87 88 89 90 90
50th 101 102 104 106 108 | 109 | 110 59 60 61 62 63 63 64
90th 115 116 118 120 121 123 | 123 74 75 75 76 77 78 79
95th 119 120 122 123 125 | 127 | 127 78 79 80 81 82 82 83
99th 126 127 129 131 133 | 134 | 135 86 87 88 89 90 90 91
50th 104 105 106 108 110 | 111 112 60 60 61 62 63 64 64
90th 117 118 120 122 124 | 125 | 126 75 75 76 77 78 79 79
95th 121 122 124 126 128 | 129 | 130 79 79 80 81 82 83 83
99th 128 130 131 133 135 | 136 | 137 87 87 88 89 90 91 91
50th 106 107 109 111 113 | 114 | 115 60 61 62 63 64 65 65
90th 120 121 123 125 126 | 128 | 128 75 76 77 78 79 79 80
95th 124 125 127 128 130 | 132 132 80 80 81 82 83 84 84
99th 131 132 134 136 138 | 139 | 140 87 88 89 90 91 92 92
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Systolic BP (mmHg)

Diastolic BP (mmHg)

%%mwv _umﬂWmﬂ:_m Percentile of Height Percentile of Height

5th | 10th | 25th | 50th | 75th | 90th | 95th | 5th | 10th | 25th | 50th | 75th | 90th | 95th
50th 109 110 112 113 115 | 117 | 117 61 62 63 64 65 66 66
90th 122 124 125 127 129 | 130 | 131 76 77 78 79 80 80 81
95th 126 127 129 131 133 | 134 | 135 81 81 82 83 84 85 85
99th 134 135 136 138 140 | 142 142 88 89 90 91 92 93 93
50th 111 112 114 116 118 | 119 | 120 63 63 64 65 66 67 67
90th 125 126 128 130 131 133 | 134 78 78 79 80 81 82 82
95th 129 130 132 134 135 | 137 | 137 82 83 83 84 85 86 87
99th 136 137 139 141 143 | 144 | 145 90 90 91 92 93 94 94
50th 114 115 116 118 120 | 121 122 65 66 66 67 68 69 70
90th 127 128 130 132 134 | 135 | 136 80 80 81 82 83 84 84
95th 131 132 134 136 138 | 139 | 140 84 85 86 87 87 88 89
99th 139 140 141 143 145 | 146 | 147 92 93 93 94 95 96 97
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Systolic BP (mmHg)

Diastolic BP (mmHg)

Age BP Percentile of Height Percentile of Height
(year) Percentile
5th 10th | 25th | 50th | 75th | 90th | 95th | 5th 10th | 25th | 50th | 75th | 90th | 95th
50th 83 84 85 86 88 89 90 38 39 39 40 41 41 42
90th 97 97 98 | 100 | 101 102 | 103 52 53 53 54 55 55 56
95th 100 101 102 104 105 106 107 56 57 57 58 59 59 60
99th 108 | 108 | 109 | 111 112 | 113 | 114 64 64 65 65 66 67 67
50th 85 85 87 88 89 91 91 43 44 44 45 46 46 47
90th 98 99 | 100 | 101 103 | 104 | 105 57 58 58 59 60 61 61
95th 102 103 104 105 107 108 109 61 62 62 63 64 65 65
99th 109 110 111 112 114 115 116 69 69 70 70 71 72 72
50th 86 87 88 89 91 92 93 47 48 48 49 50 50 51
90th 100 100 102 103 104 106 106 61 62 62 63 64 64 65
9