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Foreword

Professor David Southall and the expert contributors to
this textbook must be commended. They have delivered a
consolidated, practical guide on maternal and child health
with an understanding that care should not be compro-
mised even in the face of conflict, material shortage, or
human resource limitations.

Maternal and child health has made great strides in
recent decades, but requires continued work. This textbook
tackles the challenge by taking a uniquely holistic perspec-
tive and will help to push forward this public health agenda.
This book is enriched by in-depth clinical questions, in addi-
tion to a sympathetic and exceptional understanding of the
challenges facing health systems worldwide.

The segment on respectful and compassionate care
caught my attention in particular. It is a crucial aspect of qual-
ity medical service and a patient’s continued engagement in

the healthcare system. This goes hand-in-hand with grief
management, medical and nursing ethics, and the realisa-
tion that healthcare moves well beyond the clinical setting
alone. Comfort and communication go a long way, and |
applaud the authors for their promotion of complete care.

| 'am particularly grateful to the authors for providing
this textbook free of charge in resource-limited clinical
settings. | am excited to see literature that understands
the importance of continued education for a strong health
workforce.

It is with the help of textbooks like this that we can
move towards increased access to evidence-based, com-
prehensive healthcare for women and children. It is my
hope that this textbook will become an essential part of
a holistic, systems-based approach to maternal and child
healthcare.

Dr Bernice Dahn MD MPH FLCP

Deputy Minister of Health/

Chief Medical Officer-Republic of Liberia
July 2014



Preface

This textbook is written to help health workers treating
pregnant women and adolescents, their newborn infants,
and children admitted to hospitals in countries all over the
world. It is especially aimed at those working in settings
in which material and human resources are limited, where
borders and infrastructures are insecure, and in rural areas
where health workers may find it particularly difficult to
work. Building on existing global efforts, dedicated doctors,
nurses and midwives in these settings are already providing
life-saving healthcare, but often find their work hard and
sometimes overwhelming. Access to up-to-date evidence-
based guidelines in such settings is often extremely difficult.
The Internet is often too slow, printing from computers is
often too expensive, and so, in our experience, books
remain essential.

This textbook has been written and peer-reviewed by
over 100 experts from around the world, with experience
in hospital settings in which there are poor resources,
who have freely given their time and expertise. Covering
all aspects of hospital care for pregnant women and ado-
lescents, newborn infants and children, this textbook
addresses a full range of possible illnesses, conditions,
and injuries and includes complications of pregnancy
and delivery. Based on the latest evidence and guidelines
available, including Cochrane reviews and World Health
Organization (WHO) guidelines, this textbook builds on
existing efforts and identifies an internationally applica-
ble minimum standard of healthcare in poorly resourced

hospitals and reflects the management of problems often
inherent in resource-limited countries. The textbook pro-
poses minimum standards, both in the treatments given and
also in the medical ethics and professional standards, which
should be practised in caring for the particularly vulnerable
patients attending hospitals in resource-limited settings.

MCAI is funding the costs of publishing, printing and
distributing this textbook on a ‘not for profit” basis. Following
requests from health workers in resource-limited settings,
the aim of the editors and authors is to provide this textbook
free of charge (on condition that health workers agree to
use and look after the textbook; see inside cover). The text-
book is particularly targeted at front-line health workers in
the most disadvantaged hospitals in the world, particularly
those in rural areas of low-income countries, especially
those treating all women and children regardless of their
or their family’s ability to pay. In all other countries, the
textbook will be charged at above cost price with all profit
from these sales going to help fund the provision of further
copies of the textbook for health workers in low income
countries and to the work of MCAI in strengthening the
emergency healthcare systems of hospitals in the world’s
poorest countries.

The aim of all authors and editors is to provide a useful,
comprehensive reference for all health workers in all set-
tings to help them provide the best possible clinical care
and management for pregnant women and adolescents,
their newborn infants, and children.
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Introduction

HOW TO USE THIS MANUAL

This is a comprehensive manual designed for all health
workers caring for pregnant women and adolescent girls,
infants and children in hospitals. It can be used by those
with limited resources and also where greater resources
are available.

Minimum standards required to practice well are given in
a highlighted box at the beginning of each section address-
ing clinical practice.

Aspects of care where resources are so limited that they
cannot at present be undertaken in most poorly resourced
settings are highlighted in grey.

Key points, especially those where inappropriate actions
might be dangerous, are presented in bold font.

This in-depth manual has been written for doctors, midwives
and nurses caring for pregnant women and adolescent girls,
newborn infants and children in the poorest, most disadvan-
taged, countries of the world, particularly concentrated in
sub-Saharan Africa and South Asia. It is primarily designed
to develop a minimum standard of care in hospitals for
every woman, baby and child, regardless of the resources
available for the country as a whole.

The startling numbers in the Tables below illustrate the
unethical and unacceptable mortality rates for pregnant
women, newborn infants and children in resource-poor
countries. The continued presence of armed conflict and,

in many cases, the associated and deliberate targeting of
healthcare (see www.ihpi.org) has contributed to a worsen-
ing situation in many countries.

ARTICLE 25 of the Universal Declaration of Human
Rights adopted in 1948 states the following: ‘Everyone
has the right to a standard of living adequate for the health
and well-being of himself and of his family, including food,
clothing, housing and medical care and necessary social
services, and the right to security in the event of unemploy-
ment, sickness, disability, widowhood, old age or other
lack of livelihood in circumstances beyond his control.
Motherhood and childhood are entitled to special care and
assistance. All children, whether born in or out of wedlock,
shall enjoy the same social protection’.

There is no question that a considerable burden of
unnecessary suffering is endured by women and children
in hospitals; not only those in poorly-resourced settings.
This situation is not all related to a lack of funds; much
also relates to deficiencies in the training of health workers.
Often, the training and continuous professional develop-
ment of doctors, midwives and nurses is a low priority and
even after training they are often not provided with adequate
salaries, professional recognition or up to date evidence-
based teaching and clinical materials. Standard medical
textbooks for health workers in disadvantaged countries
are usually too expensive and out-of-date, hampering their
continuing medical education.

TABLE 1 Comparison of maternal and child mortality rates in rich versus poor countries in the world

47 high income countries defined
as those with GNI = 12,616 USD
per capita per annum?

33 low income countries defined
as those with GNI < 1035 USD per
capita per annum’

Range Median Range Median
Under 5 year mortality rate per 1000 live births; 2012 | 2-21 5 40-182 90
data
Maternal mortality ratio (MMR)* per 100,000 live 2-47 8 70-1100 460
births: 2010 data ‘adjusted’

Data from State of the World’s Children (2014) by UNICEF.

*MMR is the number of deaths of women from pregnancy-related causes per 100,000 live births during the same period. The data
that are ‘adjusted’ refer to 2010 United Nations inter-agency maternal mortality estimates released in May 2012.

TGNI = Gross National Income from World Bank data; USD = United States Dollars
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TABLE 2 Details of individual numbers of maternal and under 5 year deaths comparing low and high income countries

Total number of | Total number of | Total number of Number of live Number of live
births 2012 maternal deaths | child deaths under | births resulting in | births resulting in
2010 adjusted* | 5 years 2012 1 maternal death | 1 child death

Low income countries | 26,007,000 110,376 2,197,982 236 12

(N =33, 32 with data (median number | (median number for

on maternal deaths and for individual individual countries

33 with data on under 5 countries = 2049) | = 43,228)

year child deaths)

High income countries | 14,149,000 2190 84,479 6461 167

(N =47, 45 with data (median number | (median number for

on maternal deaths and for individual individual countries

47 with data on under 5 countries =7) = 420)

year child deaths)

Data from State of the World’s Children (2014) by UNICEF.

Editing and writing this book has been challenging for the
editors and authors. We have identified what we regard
as the acceptable minimum standards of treatment for all
major diseases and injuries that affect the pregnant woman,
newborn baby, infant and child, wherever they are cared
for. But we also wanted to offer a set of ideal standards
for care where resources are adequate. Therefore, we
have incorporated the essential minimum standard of care
alongside some of the best standards currently available.
However, readers will notice that for most of the treat-
ments recommended, the minimum and gold standards
are identical because there are certain treatments that
should be provided as essential hospital care, whatever the

pressures. This manual should ideally be supplemented by
scenario- and skill-based short training courses, combined
with apprenticeship and small group teaching on the wards
and in the operating theatre.

We believe in the continuing value of printed books to
the practical application of healthcare, recognising that
with time and improved access to high-speed internet
in low resource settings, electronic materials, particularly
videos and an easily accessed internet, will introduce
major benefits. In the meantime books should be avail-
able for all health workers regardless of their ability to pay
for them. We hope that you will find this in-depth manual
helpful.
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Disclaimers

1.

The authors and editors have done all they can to ensure
that drug doses and other facts in this book are accurate.
While every effort has been made to ensure the accuracy
of the information, as publishers we can give no guarantee
on information about drug dosages or the applications of
the drugs or procedures described in this textbook. In every
individual case the user must check current indications and
accuracy by consulting relevant pharmaceutical literature
and following the guidelines laid down by manufacturers of
specific medical devices. Users must also follow the guide-
lines of relevant authorities in the countries in which they
are practising. The publishers cannot accept responsibility
or legal liability for any errors in or misuse of material in this
textbook.

The Advanced Life Support Group (ALSG) is very pleased
to be a partner in this landmark text which presents up-
to-date and practical information in an accessible form to
clinicians working in low resource settings. ALSG clinicians
have made a significant contribution to the textbook but the
organisation must make it clear that their contribution has
been confined to emergency topics as this is the organisa-
tion’s field of experience and expertise in both high and low
resource settings.

*The contents of this work are intended to further general scientific research, understanding and discussion only and are not intended and should not be relied upon as recom-
mending or promoting a specific method, diagnosis or treatment by physicians for any particular patient. The publisher and the author make no representations or warranties
with respect to the accuracy or completeness of the contents of this work and specifically disclaim all warranties, including without limitation, any implied warranties of fitness
for a particular practice. In view of ongoing research, equipment modifications, changes in governmental regulations and the constant flow of information relating to the use of
medicines, equipment and devices, the reader is urged to review and evaluate the information provided in the package insert or instructions for each medicine, equipment or
device for, among other things, any changes in the instructions or indication of usage and for added warnings and precautions. Readers should consult with a specialist where
appropriate. The fact that an organization or website is referred to in this work as a citation and/or potential source of further information does not mean that the author or the
publisher endorses the information the organization or website may provide or recommendations it may make. Further, readers should be aware that Internet websites listed in
this work may have changed or disappeared between when this work was written and when it is read. No warranty may be created or extended by any promotional statements
for this work. Neither the publisher nor the author shall be liable for any damages arising herefrom.
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and facilities

Introduction

For effective delivery of healthcare, a secure financial strat-
egy with robust financial and manpower controls, a properly
maintained technical infrastructure, clear lines of account-
ability, and good management and communication lines all
need to be in place. Ideally there should be clearly defined
written personnel procedures, good training systems, and
written policies and guidelines for all staff functions. The
facilities and functions described in this section need to be
in place, and are as important as the quality of medical care
given. The services and facilities discussed in this text are
basic, not comprehensive; well-resourced countries may
have many additional ones. If these services and facilities
are in place, and are managed efficiently, supported
and maintained, mainline healthcare delivery will be
effective.

Giving advice on generic hospital management is dif-
ficult, since the ability to deliver a minimum standard of
care depends on the political, social and economic context
in which the hospital is situated. Ideally there should be a
named person responsible for each facility and service, in
addition to an overall hospital manager or management
team. The hospital manager or management team should
have overall responsibility for finances, estates and facilities,
human resources, direct clinical patient care and support
services (laboratories, radiology, therapies, pharmacy, etc.),
training for all staff and the administrative services neces-
sary to support all of these activities. There should always
be a head nurse, a head of support services and a senior
doctor within the management team.

Staff management

Staff motivation and retention (human resource
management) is an essential component of hospital
management.

In order to provide good-quality essential health services
to the people whom they serve, hospitals must put in place
strategies and mechanisms to retain staff and help them to
provide the best possible care for patients. The reasons for
the healthcare worker crisis in hospitals in resource-limited
countries include inadequate numbers of healthcare profes-
sionals, who are poorly distributed due to an unplanned
‘brain drain’ both regionally and internationally (attrition).
According to the World Health Organization (2006), this
phenomenon is caused by workers experiencing low sala-
ries, poor, unsafe work environments, a lack of defined
career paths, and poor-quality education and training.

Another most important issue is the support of every
healthcare worker’s family. Ministries of Health must not
disrupt such vital bonds by moving staff away from their
families, without their full and freely given agreement.

In the light of the above factors that face health services
and compromise hospital-based care, managers must
endeavour to motivate the limited human resources avail-
able to ensure retention.

Hospital management: non-clinical support

A systematic review of six papers evaluating the man-
agement and leadership strategies that promote healthcare
worker retention in resource-limited countries has identified a
number of key lessons, which can be summarised as follows.

Payment of financial incentives to
healthcare professionals

This particularly refers to professionals working in unpopular
rural areas. Hospitals are run by boards which, as such,
should be able to autonomously initiate better financial
incentives for their staff. The above-mentioned review found
that 86% of the studies showed payment of an attractive
salary and allowances was a key motivational strategy for
maintaining healthcare workers in their posts. Often what
made most healthcare workers leave their jobs, particularly
in the public health sector, was being unable to provide
basic support for their families on the meagre salaries
provided. According to a study conducted in South Africa,
an increase in salary of healthcare workers has resulted
in many health professionals who had previously left the
public health sector, to work in private facilities, returning
to the public sector.

Appreciation of healthcare workers

The community loyalty, personal commitment and will-
ingness to make personal sacrifices that are shown by
healthcare workers must be recognised and encouraged.
This means that both the hospital management and the
communities that they serve must demonstrate their appre-
ciation of these attitudes.

Staff must be respected for and thanked for the work
they do. Personal appraisal followed by periodic awards is
a motivating factor for staff retention. The views of all staff
should be listened to, and they must be involved in decision
making to enable the best problem-solving approaches
to be identified and implemented — it is their hospital and
their community.

Orderlies, porters and cleaners are just as important in
patient care as doctors and nurses, and this needs to be
made clear to all staff. It can be helpful for doctors, nurses
and hospital managers to participate and help the cleaners
during, for example, the monthly deep cleaning of a ward.

An annual awards ceremony can be very helpful. For
example, each department could be awarded certificates
for:
the most punctual member of staff
the most improved member of staff
the best dressed member of staff
an award of excellence for the best all-round member
of staff.

The awards could also include special categories, such as:

e the most long-serving member of staff (e.g. the refuse
collector)

e an award for providing services above and beyond the
‘call of duty’.



This allows awards to be made to staff who might not be ina
position to further their education and to receive a certificate.

Receiving such recognition in front of management and
invited guests who are prominent in the hospital’s catch-
ment area is a huge honour and boost to morale.

Training and supervision

Studies conducted on human resource management
for health services in Africa indicate healthcare workers’
frustration at having to be assigned to responsibilities and
functions for which they have limited or no training. This
can be effectively managed by providing ‘on-the-job’ sup-
port through the provision of simple and clear guidelines
on clinical procedures. Although resources may be limited
for specialised advanced training, priority should be given
to locally conducted ongoing training that is cost-effective
and sustainable, aimed at equipping healthcare staff with
the knowledge necessary to provide efficient and good-
quality patient care.

Providing a programme, space and encouragement
for healthcare workers to take turns to train and update
their peers (e.g. an internal continuing medical education
programme) can also be a low-cost and effective way for
healthcare workers to share new or updated practice, as
well as to develop their own teaching skills.

Similarly, provision of basic information technology,
computers and an Internet connection where possible is
an important way of reducing professional isolation, helping
healthcare workers to remain updated in their practice and
to connect with the wider health community.

Some hospitals have benefited greatly by training the
locally recruited nurse attendants (healthcare assistants)
to second level (state-enrolled nurses) at the local nurse
training school. Such nurses are usually born locally and
their families live nearby, which often ties them to continuing
to serve the community in which they live. In one site that
has used this approach, the hospital has been able to train
over 30 nurse attendants to the second level.

The introduction of an on-call support service to nurses
working out of hours can be valuable. Senior nursing staff
who are knowledgeable and experienced have volunteered
to help with difficult health or social problems that arise. This
provides a link between management and the nursing and
clinical staff, facilitating resource mobilisation and ensuring
that staff are on duty at the right time and filling gaps where
necessary. Many social problems for both staff and patients
can be heard and addressed appropriately.

Similarly, it is important to have a suggestions box that
allows any member of staff to air their views anonymously
if they wish to do so.

Provision of essential equipment and
supplies

The lack of or inadequate provision of medical supplies,
drugs and equipment in hospitals is one of the most
difficult situations that healthcare workers have to cope
with. Research has shown the demotivating situation
that healthcare workers face when trying to treat patients
without the necessary drugs and equipment. The provi-
sion of adequate and regular medical supplies, drugs and
equipment is part of the answer to the ongoing question
of how health systems in developing countries can best
retain their health workforces. Such provision should be a
management priority.

Section 1.1

Provision of social and family amenities
Provision of basic facilities such as housing and good
accommodation for healthcare staff is found to have
contributed immensely to retention in many parts of the
resource-limited countries where such projects have been
implemented as part of a retention package.

For example, this is evident in Bansang Hospital,
Gambia, West Africa, where staff retention for the past
5 years has been well recognised by authorities. Healthcare
workers in Bansang Hospital are given fully furnished
accommodation with water and electricity at no cost to
the staff. This helps staff to increase their savings and thus
boost their income, as they do not have to pay rent or util-
ity bills. This initiative has not only enabled the hospital to
retain its staff, but has also served to attract other healthcare
workers to come and work there.

A particular challenge for recruiting and retaining expe-
rienced healthcare professionals in remote regions is the
provision of education for their children, particularly at
secondary level. Arrangements for children to be educated
and looked after elsewhere are offered in some countries,
but this remains a barrier to retention.

Nutrition is an important aspect of medical care for
inpatients, particularly those whose relatives cannot provide
the nutritious or special diets required. Encouraging all staff
to grow their own vegetables and fruit for both patients and
staff gives staff a sense of belonging, and extends their
care for patients. In Bansang Hospital, Gambia, staff have
for the past 3 years formed their own ‘Charitable Farming
Association’. They pay to become a member, and in return
for this they can sustain the feeding of the patients with
couscous and beans. Farming activities are to increase in
2014, as the hospital has been given 20 hectares of land,
and will now grow rice.

A social centre for staff (with a television, sports facilities,
etc.), particularly those who are not living close to or with
their families, can be very helpful.

In conclusion, financial incentives can contribute to
retention, but other non-financial incentives are equally
likely to lead to sustainable retention. Given the economic
situation in most resource-limited countries, the wages paid
to healthcare workers in prosperous economies might not
be realistic in low-income countries. However, the imple-
mentation of cost-effective human resource strategies is a
more realisable step forward.

Furthermore, the implementation of one strategy at
the expense of others is unlikely to result in the long-term
aim of achieving healthcare worker retention. Therefore
there is a need to adopt both financial and non-financial
strategies to retain healthcare staff. Strategies might differ
between low-income countries, due to socio-cultural and
economic differences.

Essential services and facilities
Hospital security and access
The security and accessibility of the hospital are of para-
mount importance, especially given the relative lack of
police resources in many resource-limited countries. There
is also a need for governmental and international agencies
to ensure that hospitals are protected and do not become
targeted during armed conflict.

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

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

Safety and cleanliness

There should be clear written evacuation and fire policies,
together with appropriate equipment (e.g. fire extinguish-
ers). The perimeter fence should be of a construction that
will keep out animals.

Communication systems

Good communication systems for staff, visitors and patients
are essential. Ideally both outside and internal telephone
systems should be available. If telephone systems are
not feasible, alternative effective reliable systems of com-
munication should be used. A hospital paging system for
doctors, senior nurses and managers aids communication
in emergency situations.

Internet access is invaluable for information sharing and
education, both within a country and globally. Provision can
be sought via governmental or non-governmental donor
sources. A nominated person with overall responsibility
for hospital computer systems predisposes to a cohesive
service both internally and externally, avoiding duplication
and ensuring appropriate usage.

Effective communication between groups of staff
improves the effectiveness and efficiency of care. Regular
meetings should discuss individual patients, debrief fol-
lowing deaths and clinical incidents, and audit specific
aspects of clinical and unit management, such as infection
control. The outcome of audit, particularly any changes in
practice, needs to be available to those staff it affects, but
such meetings should be educational and not used for
apportioning blame.

Utilities

Water and sanitation

Hygiene within the hospital is paramount, and is dependent
on a constant and high-quality water supply and adequate
sanitation and washing facilities (i.e. bathrooms, showers,
toilets and accessible sinks with an effective, functioning
drainage system), all of which are vital if hospital-related
infection (see Section 1.2) is to be minimised.

Electricity

An electricity supply within the hospital, which functions
independently of any power losses to the rest of the area,
is mandatory. Therefore a generator of sufficient power
should be an essential item of equipment (the generator size
is calculated from bed dependency and operating theatre
requirements). In resource-limited countries where an erratic
power supply is common due to high fuel costs, solar
back-ups are needed for hospitals to function efficiently
and effectively. There should be special emergency circuits.
Power-cut simulations should be carried out regularly to
test the system.

Heating and ventilation

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

In hot weather, there should be sufficient windows
(that can be opened) to allow a comfortable temperature
to be maintained during the hottest part of the day. An air-
conditioning system or fans, either electric or manual (to
be operated by relatives), should be available in areas of
the hospital that become particularly hot, and for patients
who must be kept cool (e.g. children with high fevers or
head injuries).

Laundry service

Bedding and other items must be frequently washed.
Therefore the hospital must have a staffed laundry ser-
vice, ideally with a sufficient number of industrial washing
machines and drying facilities. Where hand washing is the
only option, staff should wear protective clothing and high-
quality thick gloves. Clean bedding, towels and nappies
must be available. A small supply of nightwear and other
clothing may be needed on the wards for families who do
not have a change of clothes with them.

Cleaning services

Patients who are being cared for in hospital are par-
ticularly vulnerable to nosocomial (hospital-acquired)
infection (see Section 1.2). To reduce this risk, sufficient
staff should be employed on a rota over the 24-hour period
to keep all areas of the hospital and grounds clean at all
times. Written cleaning policies and training for clean-
ers should be in place, and a supply of appropriate
cleaning materials and disinfectants readily available.

Clean hospital grounds, pathways and entrances
reduce the risk of dirt being transmitted to the ward and
other patient areas by staff, relatives and other visitors. Stray
animals must be kept away from the hospital premises.

Vermin must be kept away from the hospital buildings.
Professional advice must be sought as soon as any signs
of vermin are found.

Toilets, bathrooms and other facilities needed for per-
sonal hygiene and for equipment cleaning are of particular
importance, and these areas should always be kept scru-
pulously clean.

Certain areas, such as operating theatres, as well as
certain items of equipment, must always be aseptic (see
Section 1.5). Ideally there should be a central sterilising
service. If this is not possible there should be suitable steri-
lisers and a supply of appropriate disinfectants at a range of
dilutions. Wherever possible the manufacturers’ instructions
for specific items of equipment should be followed.

Waste disposal system

A powerful incinerator that operates 24 hours a day is
essential for the safe disposal of clinical waste. A system
for handling and disposal of all clinical and non-clinical
waste, including ‘sharps’, is also needed. Written policies
for various types of waste disposal, and appropriate train-
ing, should be available to all staff.



Facility and utility maintenance
services

Buildings, utilities and equipment

It is essential for these to be maintained to as high a stand-
ard as possible. Suitably trained engineers, builders and
other maintenance staff are necessary. There is no point
in having expensive medical and surgical equipment if
it cannot be maintained or used. A sufficient number of
trained bioengineers are therefore essential. All equipment
that is used in the hospital should be robust, compatible if
at all possible, suitable for the conditions and level of exper-
tise available, and, when new, should be purchased with
accompanying staff training and servicing arrangements.

Porters

For the functional relationships between different depart-
ments (e.g. the movement of patients to and from the
operating theatres), a well-organised, trained and sympa-
thetic team of porters is essential.

Caterers

Hospital food must be prepared under scrupulously hygienic
conditions, and by staff who do not have gastroenteritis or
superficial skin infections. Ideally, nutritious food should
be provided free of charge. Special diets for malnourished
children should be available (see Section 5.10.B).

Administrative support

Rather than diverting away the skills of a trained nurse,
dedicated reception and other administrative support staff
need to be employed to aid facility managers and other
non-clinical and clinical staff. There must be a staffed
system for storing and processing medical and nursing
records. There should be strict rules about who has access
to these records, where they are stored and for how many
years they are kept.

Human resource issues

Hiring and dismissing staff

There should be transparent procedures for advertising for,
interviewing and employing staff. These must include non-
discriminatory policies, in particular with regard to gender,
age, and ethnic and religious status.

Employment and financial issues

It is essential that the medical and nursing professions
in all countries are highly regarded and respected, so it
is important that the salaries for doctors and nurses in
the national health services reflect this. If not, the staff
may have to undertake other jobs during the day, and will
not feel valued for their work. A lack of funding for salaries
also increases the risk of corrupt practices, with some doc-
tors taking supplies and equipment from their hospital to
use in private clinics, thus depriving the poorest and most
needy in the community.

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

Arbitrary and compulsory transfer of staff from one
place to another, at short notice and without consultation,
is damaging both to morale and to the effectiveness of
health services, and should be avoided.

There should be systems for ensuring the regular
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and secure recording of the time spent at work and the
appropriate payment arrangements based on the con-
tracted number of hours worked (part- or full-time). On-call
emergency work and its payment should also be part of
the contract.

There should be a professional registration system for
each country, which ensures a basic level of training, as well
as a system that validates experience and ability at specific
intervals after initial registration.

Concern about individual performance should be
addressed by a senior staff member on a one-to-one
basis. Written guidelines should be used in a transparent
way. Sometimes a period of supervised practice or retrain-
ing is appropriate.

Training and continuing staff education (see also
Section 1.3)

Induction training concerning hospital policies should
be mandatory for all staff.

Governments in well-resourced countries could encour-
age a support system of education for those working in less
well-resourced regions.

New teaching techniques, such as skill- and
scenario-based teaching (e.g. EMNCH courses) (see
Section 1.3), should be introduced.

Professional registration requirements for
healthcare workers

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

Vetting of healthcare workers

All staff who are working with patients, whether they are
local or from abroad, should be checked to ensure that
they are suitably trained and have not been involved in
the abuse of children. This is also important with regard
to expatriate staff.

Staff health (see also Section 1.17)

There needs to be a system to advise the hospital
management about staff health problems that may affect
patient care. Staff with health-related problems that are
affecting their performance need access to a support-
ive occupational healthcare system. There should be
systems in place to protect patients from staff who are ill.
This is a difficult but extremely important issue, particularly
with regard to illnesses such as TB, HIV and hepatitis.
Sometimes other support is necessary so that a healthcare
worker’s performance can be restored in the interests of all.

Needlestick injury

Although the risk of infection is very small, a policy should
be in place to deal with this issue urgently, especially in
hospitals where there are many patients with HIV infection
and hepatitis.

Needlestick injuries are the commonest type of sharps
injury, although other contaminated sharp instruments may
also cause injuries. All healthcare workers must be edu-
cated about the potential exposure that can occur during
their duties, and should have appropriate vaccinations. The
risk of hepatitis B, hepatitis C and HIV infection should be
assessed and appropriate immunisation or chemoprophy-
lactic steps taken after an incident. Immediate treatment
of such injuries should encourage washing thoroughly with
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running water and an antiseptic solution. Consult the infec-
tion control team for further advice, and follow their basic
protocol. An incident-reporting system should be in place.
This should not be seen as punitive; active support by man-
agers should encourage prompt and accurate reporting.

Exposure to human immunodeficiency virus
(HIV)

The route of transmission of HIV is from person to person
via sexual contact, sharing of needles contaminated with
HIV, infusions that are contaminated with HIV, or transplan-
tation of organs or tissues that are infected with HIV. The
risk of a healthcare worker acquiring HIV after a needlestick
or other ‘sharps’ injury is less than 0.5%. Risk reduction
must be undertaken for all bloodborne pathogens, includ-
ing adherence to standard precautions using personal
protective equipment, appropriate safety devices, and a
needle disposal system to limit sharps exposure. Training
for healthcare workers in safe sharps practice should be
ongoing.

Information on preventive measures must be provided
to all staff who may potentially be exposed to blood and
blood products. Policies that are in line with the local and
national guidelines must include screening of patients,
disposal of sharps and wastes, use of protective clothing,
management of inoculation accidents, and sterilisation
and disinfection procedures. Hospital policy must include
measures to obtain serological testing of source patients
promptly where necessary, usually with the patient’s
informed consent. Post-exposure prophylaxis should be
started as per local or national guidelines.

A suggested strategy for use when a healthcare worker

has been potentially exposed to HIV

1 Discuss with the patient (or in the case of a child, the
family) what has happened, and ask whether the patient’s
HIV status is known. If it is not, discuss the possibility
of testing, if the injury occurred during normal working
hours. Remember that anyone undergoing an HIV test
has the right to counselling. If the injury occurred out of
hours, or the family decline testing, proceed to Step 3.

2 If the patient has negative HIV ELISA and is over
18 months of age, infection is extremely unlikely. If they
are under 18 months of age, a positive ELISA may
reflect maternal antibodies. However, any positive test
result should lead to Step 3. If the result is negative, the
healthcare worker is not at risk of HIV infection. However,
further testing of both the child and the healthcare
worker for hepatitis B and C may be warranted.

3 Arrange a baseline HIV ELISA for the healthcare worker
after appropriate counselling. If the result is positive, they
will need to discuss further treatment with their own
doctor.

4 If the healthcare worker’s baseline serology is negative
and the patient is HIV positive, antiretroviral prophylaxis
should be started urgently. Current recommendations
advise 1 month of treatment. The healthcare worker will
need a repeat ELISA after 3 to 6 months to check their
status.

Exposure to hepatitis B virus

The route of transmission of hepatitis B virus is through body
fluids such as blood, saliva, cerebrospinal fluid, peritoneal,
pleural, pericardial and synovial fluid, amniotic fluid, semen,

vaginal secretions and any other body fluid containing
blood, and also through blood products. It is important
to follow standard precautions, but immunisation is the
best way of preventing transmission to healthcare staff. All
healthcare workers who are in contact with patients or body
fluids must be vaccinated against hepatitis B.

Staff who are infected with bloodborne pathogens may
transmit these infections to patients, and therefore require
careful evaluation with regard to their duties. This status
should not be used to discriminate against them.

Exposure to hepatitis C virus

The route of infection is mainly parenteral. Sexual transmis-
sion does occur, but is far less frequent. No post-exposure
therapy is available for hepatitis C, but seroconversion (if
any) must be documented. As for hepatitis B viral infection,
the source person must be tested for hepatitis C virus
infection. For any occupational exposure to bloodborne
pathogens, counselling and appropriate clinical and sero-
logical follow-up must be provided.

Confidentiality
Systems need to be in place to ensure that patient’ records
and the personal files of employed staff are kept confidential.

Other services for patients and their
relatives

Health information should be available (see the Maternal
and Child Healthcare Initiative (MCHI) manual).

Toilets should be available for visitors, as well as facilities
for those visitors with a disability. If possible, telephones
should also be available for visitors.

Ideally there should be written policies concerning the
rights and responsibilities of patients, resident parents/
carers and visitors. These policies should be prominently
displayed around the hospital, and should include issues
such as the prevention of smoking, the effects of alcohol,
violence (verbal and physical) and weapons in the hospital.
Smoking is particularly important in relation to children’s
health, but in the case of stressed parents it may be inap-
propriate to ban it altogether. Instead it should be limited
to defined areas.

Family-centred care

The role of families in caring for patients alongside and
in partnership with professional staff is vital, but must be
handled extremely carefully. Families must not be exploited,
but equally in resource-limited countries hospital care would
not be possible without their assistance. Good understand-
ing of roles and effective communication are of paramount
importance (see also Section 1.20 and the MCHI manual).

Play, sensory stimulation and support for
children’s wards

The importance of play and developmental support cannot
be overemphasised. A friendly and stimulating environment
helps the child to understand and cope with their hospi-
talisation and to get better far more quickly (as advocated
in the World Health Organization recommendations for the
recovery management of children with malnutrition). It also
helps to support the parents, and can provide them with
additional skills that they can continue to use at home once
the patient has been discharged. Many mothers cannot



afford to stay at the hospital for long periods because there
is strong pressure to return to their village, where they are
pivotal to the daily routine, farming, etc. Mothers can be
supported by passing on the knowledge of play as taught
by a play worker. Giving the sick child access to play and
information facilities in hospital also helps to reduce loneli-
ness and fear.

Some well-resourced countries have training pro-
grammes and qualifications for play specialists. These are
not available in most low-income countries. However, much
can be achieved by recruiting suitable people to support
therapeutic, informational and recreational play with children
in hospital. It is effective, as both an adjunct and core part
of treatment, in the hands of a skilled play worker, and any
resources can be made of local and low-cost materials.

Play workers need to have good communication and
empathy skills with children and families. They also need to
have a good understanding of child development and the
particular needs of children in hospital (especially children

Introduction

Nosocomial or hospital-acquired infection is a major
problem not only in terms of cost but also, more importantly,
because it increases morbidity and mortality in patients.
Such infections may affect up to 10% of all patients.
Nosocomial infection requires a source of microorganisms
and a chain of transmission. It is essential that all healthcare
staff scrutinise their own practice to ensure that they are
not part of this chain of transmission.

Please see the Maternal and Child Healthcare
Initiative Manual for more information on standards of
care relating to the prevention of hospital-acquired infec-
tion (http://media.wix.com/ugd/dd2ba4_ef4f40edd
7a8993a8621a2caea7e4338.pdf).

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

Pregnant women and girls, as well as children with
chronic and debilitating iliness, are particularly at risk of
infection. However, not all infections are related to their
particular disease process, but rather they may be caused
by failure of both hospital management and individual
healthcare workers to introduce and adhere to strict infec-
tion control policies.

Every research study relating to the prevention of
infection and cross-infection in hospitals during the last
100 years has emphasised the importance of hygienic
conditions in the entire hospital.

Section 1.2

who are alone and/or who have disabilities or other addi-
tional needs). In addition, play workers need to be trained
in how to deal with some specific situations, such as the
comatose child (the fact that these children can hear and
have feelings when touched, and how to encourage the
parents to talk and play with the child).

Conclusion
The provision, organisation and financing of these services,
facilities and functions, and the management of the human
resources needed to service them, are as important as
those needed to provide the clinical and clinical support
services. A sound hospital infrastructure and manage-
ment are of paramount importance for the provision of
good-quality care.

Further information on other work-related issues con-
cerning healthcare staff can be found in Sections 1.17
and 1.20.

Prevention of hospital-acquired infection

Requirements and procedures

The following measures are essential in order to minimise
the risks of infection and cross-infection.

A clean and adequate water supply

Just as water and sanitation are of central importance in
the prevention of cross-infection in emergency refugee
camps, they are also of vital importance in hospitals,
particularly where there are vulnerable patients. Running
water (both hot and cold) is preferable. Hot water should
be stored at 65°C, distributed at 60°C, and the tempera-
ture then reduced to 43°C to be used from the taps. This
process helps to ensure that water-borne infections such as
Legionnaire’s disease are not passed on to staff or patients.

Accessible sinks in all areas

These should preferably be equipped with eloow-operated
taps, and there should be adequate washing and toilet
facilities for staff and patients.

Effective cleaning policies

The whole of the hospital, including the grounds, should
be kept clean. Entrances should screen visitors’ shoes
for dirt, and corridors need to be cleaned at least twice a
day with a disinfectant (see below). Ward areas, floors,
window-sills, light fittings and curtains need to be kept
scrupulously clean, but the priority is the adequacy and
cleanliness of the toilets and bathrooms. These should
be kept scrupulously hygienic by frequent cleaning and
disinfection. Staff appointed as cleaners should be given
adequate status and salaries to reflect the importance
of the work they are doing, as well as training in how to
keep the hospital clean and why this is so important.
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Effective services for disposal of human and
other waste

Human and other waste should be disposed of and col-
lected separately. Foot-operated bins are preferable, and
frequent rubbish collections are essential. Ideally the hos-
pital should have its own incinerator.

Laundry service

All bedding, towels, flannels and curtains must be regularly
washed with a detergent and disinfectant. Industrial wash-
ing machines are essential.

Strict hand-washing policies

Viruses and bacteria can survive on the hands for 2 to
3 hours. Correct hand-washing technique for all staff, visitors
and patients is the most important factor in the prevention
of cross-infection. It is easily taught, and frequently an
improvement in practice is demonstrated in the short term.
However, when examined over a longer period of time, old
habits and short cuts reappear.

Good hand-washing techniques are dependent on ade-
quate supplies of clean water, ideally elbow-operated taps,
a liquid soap supply and an effective method of hand drying
(see Figure 1.2.1). Where it is impossible to provide liquid
soap and paper towels, some ingenious solutions have
been attempted. Bar soap suspended in a net bag over
the sink area and individual cloth towels for each patient,
changed every 24 hours or at the discharge of the patient
and kept within their bed space, can be effective. Added
emollient protects the hands from chafing. Antiseptics can
be added to liquid soap to improve antimicrobial activity,
and chlorhexidine is a cheap and effective antiseptic that
is widely available throughout the world. However, there
is no good evidence that this increases the effectiveness
of hand washing substantially. Antiseptics should be used
before invasive procedures and where there is heavy soiling
with potentially contaminated body fluids or other human
waste. Povidone iodine should be reserved for use as a
surgical scrub.

When running water is not available or hand washing is
difficult, a 70% alcohol gel is useful. This is a new but fairly
expensive product that has a significant part to play in the
prevention of introduction of cross-infection in high-risk
areas. When rubbed on and allowed to dry, it is effective
in disinfecting the hands. After initial conventional hand
washing it can be used between each patient contact, but
further hand washing is still recommended after every five
to six rubs.

All of the above-mentioned items may be regarded as
a considerable extra cost for a health service, but are cost
saving when balanced against an increased length of hospital
stay due to infection, the additional medications required and
sometimes unnecessary deaths caused.

All staff should have a personal responsibility for hygiene,
but every ward should also identify an individual (ideally a
nurse with the support of a microbiologist, if available) to
be responsible for the education of all staff in techniques
that will prevent the spread of infection, particularly effec-
tive hand washing and drying. This education programme
will need to be ongoing, as even in the best centres these
programmes are only effective for relatively short periods
of time. The organisation needs to support the identified
staff member in reinforcing that all grades and members of
staff have responsibility for their practice (especially doctors,

who should act as role models). In addition, it needs to
become the norm for this identified staff member, no matter
how junior they are, to be recognised as the expert in their
unit, and anyone who is asked to carry out hand wash-
ing must immediately and unquestioningly comply with
this request.

Repeat each movement 5 times

Paém io paim Fught palm over lafl dorsum

oEd

Lt palm over right dorsum Fingers intarlace palm ko paim

Back of firgers.

1o opposing palms Ratational rubing of thumbs

Ratanonal rubbing of palms

FIGURE 1.2.1 Effective hand washing.

Disposal of body fluids

Each ward or unit must have an area set aside for this
purpose. It and all the equipment that it contains must
be kept scrupulously clean and body fluids disposed of
quickly, with any spillage removed immediately. If there is
likely to be a risk of body fluids being contaminated with
life-threatening organisms, additional precautions should
be taken. After hand washing, disposable clean gloves
should be used by all staff and family members who wiill
be assisting with the toileting of patients. Care must be
taken with sharp objects such as hypodermic needles, in
order to protect the patient, their family, other unit visitors
and staff. An empathetic approach is necessary to ensure
that the patient and their family do not feel stigmatised and
undeserving of normal care and attention.

Cleaning, disinfection and sterilisation of
equipment and furniture

The manufacturer’s instructions for individual items
of equipment must always be followed. These will
usually clearly state which items need to be sterilised
and where disinfection will be sufficient. They will also
indicate appropriate dilutions for disinfectants. All
equipment should be cleaned before being sterilised
or disinfected.

Sterilisation

This is the complete elimination and destruction of all
forms of microbial life. This is frequently achieved by steam
under pressure, dry heat, gas or liquid chemicals. Such a
sterilisation system must be available in every ward where
invasive procedures are undertaken, and such systems
are also required for instruments and towels used in the
operating theatre.



Disinfection

This is a process that eliminates the majority of microorgan-
isms, with the exception of the most resistant endospores.
It is usually accomplished using liquid chemicals called
disinfectants. Hypochlorites are inexpensive and effective
disinfectants. They are active against most microorganisms,
including HIV and hepatitis B. However, they do have a
corrosive effect on metals, and if used on fabric or carpet
can bleach out colours. Hypochlorites in a diluted form
(usually 0.1% solution) for domestic use are contained in
household cleaners available worldwide. These household
cleaners can be used in the hospital environment for general
cleaning, but stronger solutions (0.5% chlorine solution)
must also be available, particularly for the disposal of
body fluids, for initial cleaning of bloodstained instruments,
and following outbreaks of notifiable infections. A 0.5-1%
solution is recommended for the treatment of blood and
body fluid spills, and 0.05-0.1% solution can be used for
all surfaces. Hypochlorites are available as tablets, which
makes the process of dilution easier.

How to prepare high-level disinfectant solutions

The best compound for the preparation of chlorine solutions

for disinfection is household bleach (also known by other

names such as Chlorox® and Eau de Javel). Household

bleach is a solution of sodium hypochlorite which generally

contains 5% (50 g/litre or 50000 ppm) available chlorine.
Thick bleach solutions should never be used for disin-

fection purposes (other than in toilet bowls), as they contain

potentially poisonous additives.
When preparing chlorine solutions for use, the following

points should be noted:

e Chlorine solutions gradually lose strength, and freshly
diluted solutions must therefore be prepared daily.

e Clear water should be used, because organic matter
destroys chlorine.

e A 1:10 bleach solution (0.5%) is caustic. Avoid direct
contact with the skin and eyes.

e Bleach solutions give off chlorine gas, so must be pre-
pared in a well-ventilated area.

e Use plastic containers for mixing and storing bleach
solutions, as metal containers are corroded rapidly and
also affect the bleach.

Two different dilutions of bleach are used for disinfection.
1:10 bleach solution (containing 0.5% chlorine)
This is a strong disinfectant, which is used to disinfect

the following:

e excreta

e bodies

e spills of blood or body fluids

e medical equipment (e.g. delivery sets, kidney dishes,
suture instruments, catheters, speculum).

To prepare a 1:10 bleach solution, add one volume (e.g.
1 litre) of household bleach to nine volumes (e.g. 9 litres)
of clean water.

Always wear gloves. Immediately after delivery or
examination, clean the instruments below the level of
solution in the plastic bucket using a brush. Leave for
10 minutes and then place them in soapy water, wash with
a brush, and flush every catheter with a 10-20mL syringe.
Next rinse with clean water and air dry, and then sterilise or
boil for 20-30 minutes. Store dry in a metal bowl.

Section 1.2

Change the solution after 24 hours or when it becomes
bloodstained.

Label buckets with tape indicating the date and time
when the solution was prepared and when it needs to be
changed.

0.5% solution is also used to prepare 1:100 bleach
solution.

1:100 bleach solution (containing 0.05% chlorine)

This is used for the following:

e disinfecting surfaces

disinfecting bedding

e disinfecting reusable protective clothing before it is
laundered

e rinsing gloves between contact with different patients (if
new gloves are not available)

e rinsing gloves, aprons and boots before leaving a
patient’s room

e disinfecting contaminated waste before disposal.

To prepare 1:100 bleach solution, add one volume (e.g. 1
litre) of 1:10 bleach solution to nine volumes (e.g. 9 litres)
of clean water.

Note that 1:100 bleach solution can also be prepared
directly from household bleach by adding 1 volume of
household bleach to 99 volumes of clean water (e.g. 100mL
of bleach to 9.9 litres of clean water), but making it up from
1:10 bleach solution is easier.

Cleaning

This is often the most neglected of the three processes,
and it must precede sterilisation and disinfection. When
undertaken using a disinfectant detergent, cleaning alone
will effectively reduce the number of microorganisms and
make safe those items that come into contact with the intact
skin (e.g. blood pressure cuffs, bed rails, intravenous poles).

Isolation of patients with specific infections
For isolation procedures to be effective they need to be
instituted early. Two or more patients with the same infec-
tion can be isolated together. Different isolation techniques
will be needed, and the use of gowns, gloves and masks
will be necessary if the infection is very contagious and/or
very serious. In some cases, nursing the patient in a cubicle
or single room until medical tests are complete is all that
is necessary. When there is a need for gowns, gloves and
masks, these will require frequent changing or washing to
ensure their efficacy, and must be used by everyone who
comes into contact with the patient, including medical staff
and carers. |deally, they should be used only once and then
removed and discarded or sent for laundering on leaving the
isolation area. An area will need to be set aside for changing,
with supplies of gowns, gloves, aprons and masks. Gowns
made of cotton material will need to be worn with plastic
aprons. Children’s compliance with isolation techniques
will improve if the element of fear is removed. This can
be achieved by all medical staff allowing the child to see
their face (through a window) before donning a mask. It is
also essential that when children are in hospital, infection
control policies do not interfere with the child’s contacts
with their parents.

Infection control measures following the
death of a patient
When a patient dies, the amount of time that the parents
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and other family members are able to spend with them will
vary according to the facilities that are available. Rituals
and beliefs concerning the death of an individual, and the
management of the body, usually involve religious or cul-
tural observance. There are many beliefs surrounding the
distinction between physical and spiritual life, in particular
the belief that something of the individual survives death,
either to be reborn through reincarnation or to fulfil their
spiritual destiny in the afterlife. It isimportant that the correct
funerary procedures, if any, are followed in order to ensure
that the bereaved are not distressed by any omission which
they consider important.

All societies, whether religious or not, have to deal
with the problem of the death of their patients and the
bereavement of parents and other close family members.
Like other transitions in an individual’s life, death is usu-
ally marked by a rite of passage in which central values
are restated and important social bonds re-emphasised.
Precise customs vary in different religions and traditions,
but common features include the washing and laying out
of the corpse (which may be embalmed), and the wake, or
watching over the dead body. These customs may need
to be modified to prevent the spread of infection to other
members of the community, or because of the need to
perform post-mortem examinations to establish an exact
cause of death. Effective hand-washing procedures remain
of paramount importance.

In countries where the climate is characterised by
extremes of temperature, refrigeration of dead bodies until
they can be returned to the family is essential. Each hospital
should have a mortuary building adjacent to, but separate
from, the hospital. To prevent the spread of infection, staff
working in the mortuary will need to be provided with sepa-
rate clothing for use in that department. The use of two pairs
of gloves, or thick rubber gloves and protective clothing,
will be necessary for the post-mortem examination if there
is suspected infection of the body with life-threatening
bacteria or viruses.

The mortuary department will need to have facilities
for families to see and spend time with their dead relative,
and a separate comfortable area where documentation
can be completed and any necessary interviews with local

professionals

Continuing medical education takes many forms, including
the following:

e on-the-wards training

e short courses on the management of emergencies

o use of a readily available pocketbook

e the availability of a postgraduate education centre with
library and Internet facilities

departmental meetings

online websites and organisations

local (Ministry of Health) guidelines and publications
courses and conferences

government officials can be conducted. The mortuary
department not only provides facilities for post-mortem
examination, but also, in large centres, it can be part of
the government facilities for forensic post-mortems, which
may provide additional resources for the hospital. Having
these centres within a hospital may improve services for
families, but care needs to be taken that there is a culture of
openness that involves families in the consent procedures
for all examinations performed after the patient’s death.

Conclusion

Each member of the hospital has a role to play in the
prevention of hospital-acquired infections. The greatest
responsibility lies with the healthcare professionals, particu-
larly nurses and doctors, who in the hospital setting are in
contact with patients and their families 24 hours a day, and
because of this are the main perpetrators of cross-infection.
However, they can also demonstrate good practice by, for
example, being the catalysts for change, and improving the
education of other hospital staff and families.
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Continuing medical education for healthcare

e Internet-based membership organisations (e.g. HIFA
2015 and CHILD 2015).

Every healthcare professional needs to engage in continu-
ing medical education in order to keep up with the pace of
change. They may be a long way away from a university.
They may have no library within reach. They may not be
sent any journals to read. They may not be able to go away
for further education. In resource-limited countries they
may not be able to afford a computer or Internet access,
or to print out the myriad of teaching materials available
on the web.



On-the-wards training

This is probably the most effective way of keeping front-line
staff up to date, especially with regard to the management of
emergencies such as eclampsia or the newborn infant who
does not breathe at birth. For these mini-teaching sessions,
as little as 1 to 2 hours a week can be very effective, and ide-
ally a senior staff member who has been trained in medical
education (e.g. through the Generic Instructor Course of the
Advanced Life Support Group, ALSG) should lead. Manikins
(e.g. of the newborn infant), in which the lungs expand only
when the airway is positioned correctly and the face mask
is properly applied, can be helpful. It can also be useful to
include refreshments and to make the teaching sessions
friendly and socially supportive so that staff look forward to
them and are keen to participate and learn.

Short courses on the management of
emergencies

The ALSG in collaboration with Maternal and Childhealth
Advocacy International (MCAI) has designed and made
available for low-income countries 3- to 5-day courses in
the emergency management of obstetric, neonatal and
paediatric emergencies (see www.alsg.org and www.
mcai.org.uk). These courses, which are certified, consist
of a combination of lectures, workshops, skill stations and
clinical scenarios, undertaken by volunteer instructors
who have been through a Generic Instructor Course (GIC)
on medical education, and who are skilled in the clinical
components of the course.

Pocketbook
A pocketbook that is available at all times is one of the best
ways of accessing up-to-date evidence-based information,
and is particularly valuable for the management of emergen-
cies when there is no time to go and look for a textbook.
The new edition of the WHO Pocket Book of Hospital
Care for Children (www.who.int/maternal_child_adoles
cent/documents/child_hospital_care/en/index.html) is a
valuable adjunct to the ward care of sick children in low-
resource situations. A useful supplement to this pocketbook
is the 2012 WHO publication ‘Recommendations for man-
agement of common childhood conditions: Newborn
conditions, dysentery, pneumonia, oxygen use and deliv-
ery, common causes of fever, severe acute malnutrition
and supportive care’ (http://whglibdoc.who.int/publica
tions/2012/9789241502825_eng.pdf).

Postgraduate education centre with library
and Internet facilities

A postgraduate medical education centre that can be
accessed by all healthcare staff is a good way of provid-
ing continuing medical education support. This education
centre could, at the very minimum, consist of a reason-
ably sized, comfortable room containing a library and if
possible at least one computer. This could function as the
area where regular departmental meetings are held. Al
non-governmental organisations (NGOs) are concerned
with sustainable development, and most of them regard
education as a priority that requires major investment. If
you are unable to obtain funding from your health service,
cultivate a relationship with an NGO or similar organisation,
and try to gain investment from them or other sources.

e The library should contain the basic textbooks, in edi-

tions that are as up to date as possible.
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e Ifpossible, subscriptions for the major obstetric and pae-
diatric journals should be obtained or accessed online.

e It may be that none of the standard textbooks are pub-
lished in your language. English is the major international
scientific language, so it seems reasonable to focus on
English language texts.

e If your centre has an electricity supply, if you are able to
obtain a computer with CD-ROM, and if it is possible
to install a telephone line or mobile Internet sticks are
available, this will allow you to communicate by email
with specialists in other countries, and to access the
Internet in order to obtain up-to-date information on
diseases and their treatment. The organisation Teaching-
aids At Low Cost (TALC) (www.talcuk.org) is useful in
this regard. Computers are now being designed solely
for Internet use, and these are less expensive than the
standard personal computer (PC). This investment,
for the price of perhaps six good books, can make
available a vast amount of up-to-date information. In
most countries a subscription is required for access
to the Internet, and there will be telephone line usage
charges, for which funding will be needed. Again, English
is likely to be the language of choice for your global
communication.

e Security may be a problem. The postgraduate education
centre will need to be designed with this in mind, so that
books and computers are not stolen.

Departmental meetings

Many departments will need to hold regular meetings.
Cases can be presented and discussed, and a journal club
can be organised. Morbidity and mortality audit meetings
are very useful for identifying areas where practice can be
improved by the team. However, it is very important that this
kind of meeting is supportive, non-judgemental, and does
not to assign blame. It is a good idea for each department
to hold one of their weekly meetings in English.

Online websites and organisations

The Internet has many millions of pages. A number of web-

sites are listed below, which will give you an introduction to

online obstetric and paediatric information.

e World Health Organization (www.who.int). It is
important to remember the WHO when working in low-
resource settings. It is tempting to compare standards
of care with those in the UK and other well-resourced
countries. However, the WHO has produced numerous
publications and guidelines on minimum standards of
care and is a very valid resource.

o UNICEF: www.unicef.org

o UNFPA: www.unfpa.org

UNICEF and UNFPA, like the WHO, can be an invaluable

resource.

e Paediatric Information Education Resource (PIER):
http://pediatriceducation.org

e |International Paediatric Association (IPA): www.ipa-

world.org
e Hong Kong College of Paediatrics: www.paediatrician.
org.hk

e American Academy of Pediatrics: www.aap.org/en-us/
Pages/Default.aspx

e Canadian Paediatric Society: www.cps.ca/en

e Regional and General Paediatric Society (RGPS), Royal
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Australasian College of Physicians: www.racp.edu.au/
page/educational-and-professional-development

e British Paediatric Surveillance Unit: www.rcpch.ac.uk/
what-we-do/bpsu/british-paediatric-surveillance-unit

e Archives of Disease of Childhood (journal): http://adc.
bmj.com

o Developmental Medicine and Child Neurology (journal):
www.cambridge.org

o Ambulatory Child Health (journal): http://onlinelibrary.
wiley.com/journal/10.1111/(ISSN)1467-0658

e Pediatrics (journal): http://pediatrics.aappublications.org

e European Society for Paediatric Research: www.espr.
info

e Neonatal and Paediatric Pharmacists Group (NPPG):
www.networks.nhs.uk/nhs-networks/nppg-neonatal-
and-paediatric-pharmacists-group

e Institute of Child Health of London: www.ich.ucl.ac.uk

e British Medical Journal (journal): www.bmj.com

e Systematic Review Training Unit: www.ucl.ac.uk/ich/
homepage

e OMIM (genetics syndromes): www.ncbi.nlm.nih.gov/
omim

e Bibliography of online texts: www.drsref.com.au/books.

Local (Ministry of Health) guidelines and
publications

Some countries are beginning to develop professional bod-
ies (e.g. paediatric societies, obstetric societies, groups for
nurses and midwives). Some of these professional bodies
are developing guidelines and have access to resources
which will be useful.

In addition, some Ministries of Health are working
with organisations such as the WHO, UNICEF, the Johns
Hopkins Program for International Education in Gynecology
and Obstetrics (Jhpiego) and Save the Children to develop
programmes and guidelines to improve local healthcare. It
is important for those working in low-resource countries
to be aware of the activities of the relevant government.

Courses and conferences
These will differ from one country to another, and will be
linked with the Ministry of Health and professional bodies.

Web-based membership organisations: HIFA

2015 and CHILD 2015

e HIFA2015: www.hifa2015.0rg and https://dgroups.org/
groups/child2015/

html

Children’s Hospital of Philadelphia: www.chop.edu
Paediatric X-rays: http://radiologyeducations.com
American Academy of Pediatrics: www.aap.org

Facts for families: www.aacap.org/info_families/index.
htm

e British Society of Paediatric Endocrinology: www.bsped.

org.uk
e International Society for Paediatric and Adolescent

Diabetes: www.ispad.org

e Johns Hopkins Program for International Education in
Gynecology and Obstetrics (Jhpiego): www.jhpiego.org

e Videos on maternal and child healthcare for low-resource
settings: www.glowm.com

e http://globalhealthmedia.org

e http://www.healthynewbornnetwork.org/multimedia/
video/born-too-soon-kangaroo

e http://medicalaidfims.org

Introduction

Despite the fact that the use of ionising radiation (‘X-rays’) for
diagnostic purposes was discovered more than 100 years
ago, up to two-thirds of the world’s population still have
no access to primary care diagnostic imaging services.
Some rural clinics may be located in remote impoverished
areas such that imaging equipment is impossible for the
population to access. However, clinics in larger towns, and
certainly every institution that merits the title of ‘hospital’

e CHILD 2015: www.hifa2015.org/child2015-forum

The goal of these organisations is that, by 2015, every
person worldwide will have access to an informed health-
care provider.

HIFA 2015 is a campaign and knowledge network with
more than 5000 members representing 2000 organisations
in 167 countries worldwide. Members include healthcare
workers, publishers, librarians, information technologists,
researchers, social scientists, journalists, policy makers and
others — all working together towards the HIFA 2015 goal.

HIFA 2015 contributes to the broader goal of the Global
Health Workforce Alliance: ‘All people everywhere will have
access to a skilled, motivated and supported healthcare
worker, within a robust health system.’

Members interact via two email discussion forums:
HIFA2015 and CHILD2015. Together these organisations
are building the HIFA2015 Knowledge Base, a picture of
information needs and how to meet them. Membership is
free and open to all.

Essential imaging facilities

should have, at the very least, simple radiographic and
ultrasound equipment available. This will necessitate
the training of healthcare workers to use the equipment
appropriately and safely. Local healthcare workers will also
interpret most of the examinations performed, and therefore
need training in radiographic interpretation. Many African
countries, for example, do not have a single radiologist. As
most radiographic equipment is now digital, in the absence
of a specialist opinion, teleradiology services are an optionin



afew areas. Various teleradiology solutions exist in different
regions and are expanding, but they are not widespread. For
the under-resourced setting, charitable specialist opinions
would need, of necessity, to be provided free of charge.

A basic service

In the context of severely limited resources, health planners
have to be selective in their choice of imaging technology.
Some radiographic equipment can be so expensive that
its purchase might be to the detriment of other important
components of a basic health service. The radiographic
equipment should nevertheless reflect the standard of
care in each clinic or hospital. Albeit suboptimal, very basic
orthopaedics can be carried out utilising plain radiographs
alone. Proper fracture reduction necessitates that a C-arm
fluoroscopy unit should ideally be available. A CT scanner
should be on site at a regional centre where there are sur-
geons available with basic neurosurgical skills (e.g. capable
of making burr holes for extradural haematoma evacuation).
e The majority of radiographic studies in hospitals every-
where are plain radiographic examinations. In a small
rural or suburban hospital, plain radiography will account
for approximately 90% of all the necessary examinations
and, where available, ultrasound will meet the needs of
much of the remaining 10%.

e Good diagnostic imaging frequently leads to less
hospitalisation, allows for quicker and more accurate
diagnosis, and results in less suffering and pain. The
WHO recommends that even small hospitals and clinics
with only one doctor should have imaging equipment.

e Access to most of the equipment described below
should be available to all sick and injured children.

Diagnostic radiographic equipment

e Radiographic equipment that is easy to operate and
maintain, such as the World Health Imaging System
for Radiography (WHIS-RAD). This is based on much
practical experience, and is ideally suited to radiology
departments in disadvantaged countries.

e WHIS-RAD was fully specified in 1995. A WHIS-RAD
unit is easily applicable to children and small infants, is
relatively inexpensive, is safe for patients and operators,
and produces high-quality images.

e In recent years the cost of obtaining and process-
ing X-ray fim has become problematic, particularly in
developing countries. Fortunately, WHIS-RAD is now
available in digital format or retrofit. The use of computed
radiography (CR) with reasonably priced liquid crystal
display (LCD) monitors allows for easy data storage,
archiving and retrieval, as well as the potential for utilising
teleradiology resources.

e ACR plate has the added advantage of a large dynamic
range such that repeat X-rays are seldom necessary.

e Radiation doses from a WHIS-RAD unit are typically
lower than those from many conventional radiographic
machines, which is particularly appealing where stand-
ards of radiation protection, the use of cones, lead
protection and dosimetry may be variable and often
non-existent.

e The X-ray generator specified for WHIS-RAD may be
used with almost any power supply, however variable.
WHIS-RAD batteries can operate for up to 3 weeks
before they need to be recharged.
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e Patients can be examined in a standing, sitting or
recumbent position.

e The WHO has produced a range of radiology manuals
for the developing world setting. The WHO Manual
of Diagnostic Imaging: Radiographic Techniques and
Projections provides a very clear explanation of how
to use the equipment, even for those with no formal
training in radiography. Operators can be trained in a
matter of months. This and other useful information is
available from the Diagnostic Imaging for Clinics and
Small Hospitals website (www.dicsh.info).

e The proposed publication of the WHO Manual of
Diagnostic Imaging: Paediatric Examinations has unfor-
tunately been severely delayed.

e Donations of old but functional radiographic equipment
by well-resourced countries, although laudable, are often
worthless. Bulky outdated equipment often cannot be
installed, operated or maintained locally. The service
manuals are often missing, obtaining spare parts is
a major problem, and many of these machines break
down irreparably.

e Portable X-ray equipment typically requires reliable
power sources and expert radiography, such that its
use is only practicable in larger centres.

A comprehensive list of the indications for diagnostic radi-
ography is too long to include here. Suffice it to say that all
children with a serious pneumonia, suspected tuberculosis
or fractured limbs, to name a few examples, merit radiog-
raphy. In practice, chest and skeletal examinations are the
most frequent indications for diagnostic imaging world-
wide. Where resources are less stretched, radiographic
machines with slit-beam technology could be considered.
These units, such as the LODOX Statscan, are also fully
digital, have sufficiently low radiation doses to permit their
use within a ward without special protective barriers, and
offer flexibility for those with little radiographic positioning
skill. In addition, they provide rudimentary CT information
which is useful for head trauma patients, at a fraction of
the price of CT scanners.

Diagnostic ultrasound scanning equipment
The wide range of applications of ultrasound in children
and pregnant women, its versatility and its safety prob-
ably make it better suited to disadvantaged countries
than any other imaging modality. Sonography is harm-
less — it does not generate ionising radiation, and is thus
particularly suitable for imaging children, adolescent girls
in particular, and pregnant women.

e Ultrasound machines are simple to operate, but the
images are also easy to misinterpret. It is therefore
critically important that the person performing and
interpreting an ultrasound study is suitably trained
and competent. Sonography must be taught on a
supervised practical basis in a local environment.
The WHO recommends a 6-month minimum training
period for diagnostic sonography.

e Initiatives such as that by Imaging the World (http://
imagingtheworld.org) allow for alternative basic sono-
graphic training to be shortened to as little as a few
days. Reliance instead is placed on transmission of
images over the Internet to a secure server, from which
the images can be accessed and read anywhere in
the world.
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The WHO recommends minimum specifications for a
general-purpose ultrasound scanner.

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

Servicing should be available locally.

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

When scanning children, at least two different MHz
transducers (sector and linear array) are desirable.
Doppler techniques are included on all modern ultra-
sound equipment, such that exclusion of a deep venous
thrombosis, for example, should be possible.

Some form of archived permanent hard-copy record is
recommended for patient follow-up, and in the interests
of teaching and training in general.

Additional points

Mobile ultrasound scanners can be operated at the
bedside or in the Emergency Department.

Abdominal and pelvic ultrasound has a well-established
role in the assessment of adolescent gynaecological
conditions and paediatric emergencies.

Sonography plays a major role in the management of
pregnancy, from dating the age of the fetus to identifying
multiple pregnancies, ascertaining the position of the

Design of the operating theatre (OT)

Ideally it should be located next to the labour ward.

It should be of adequate size (minimum 7 m x 7 m) for the
placement of essential equipment and the unobstructed
movement of staff.

It should not be used for storing purposes, for which a
separate side room should be available which can also
be used for hand washing.

Essential equipment

Ordinary OT table with a facility for the lithotomy position
and lowering and raising the height of the table, prefer-
ably mechanically operated.

A good focusing OT light is very important.

A simple anaesthetic machine suitable for the resources
available in the country (e.g. Diamedica-Glostavent,
for resource-limited countries), with an uninterrupted
oxygen and nitrous oxide supply, is the most essential
item of equipment for the anaesthetist. Reserve cylin-
ders for both oxygen and nitrous oxide should always
be available. If nitrous oxide is not available, the patient
can be maintained on ether or halothane, but the level
of anaesthesia has to be deep, requiring more intensive
post-operative monitoring.

The suction machine (which should have both electrical
and manual functions, in case of electrical failure) should

placenta and generally identifying potential problems,
thus allowing the clinician to plan safe delivery.
Sonography can quite simply resolve mass lesions from
organomegaly.

It is noteworthy that hydronephrosis is the commonest
abdominal mass in the neonate and infant, and this is
easily diagnosed with ultrasound scanning.

Evaluation and drainage of pleural effusions or ascites
is relatively straightforward, particularly with ultrasound
guidance.

Ultrasound scanning can be a useful tool for guid-
ing other interventions, such as drainage of larger
abscesses or an image-guided biopsy of a solid mass.
Alternatively, evaluation of solid mass lesions and cysts
should at least be possible, to aid patient referral to
larger regional centres.

Sonography of the infant brain is easily performed at the
bedside, and can provide useful information in the infant
who is febrile, unconscious or has seizures.

In trauma patients, abdominal ultrasound scanning can
prevent unnecessary surgery.

Finally, ultrasound studies frequently reduce the need for
plain abdominal radiographs and yield more diagnostic
information.

Essential operating-theatre resources

be periodically emptied and cleaned with antiseptic solu-
tion after every individual patient. It must be constantly
checked.

A fumigation machine is essential for the sterilisation
of the OT.

Anaesthetic equipment and supplies (see Section 1.22
for a list of essentials).

All emergency drugs (e.g. lignocaine, adrenaline, atro-
pine, sodium bicarbonate, 25% dextrose, morphine,
etc.), with syringes, should be readily available in the
OT (see Section 1.22).

A boiler is essential for sterilisation if an autoclaving facil-
ity is not available. A heater of some kind is also essential
for warming up crystalloid infusions to be used during
surgery to prevent hypothermia.

Monitoring equipment (see Section 1.22 for a list of
essentials).

Room heaters are essential, especially for surgery on
infants. The OT temperature should be in the range
28-32°C to prevent hypothermia in babies. Hot-water
bottles can provide heat for infants and are inexpensive,
but it is essential to be vigilant about safety. Radiant
warmers, incubators and electric blankets are helpful
if they are available. Equally, air conditioning is also
required in hot countries to ensure appropriate working
temperatures for patient and OT staff.

A cautery machine is useful for reducing blood loss



during surgery. An ordinary unipolar cautery will suffice
for most procedures. A probe that has been heated
with a Bunsen burner until it is red hot can provide
thermocoagulation on touching the bleeding sites. This
is a low-cost and effective method when a cautery
machine is not available.

e Adequate supply of linen, towels, gowns and gloves.

e The minimum instruments required for minor surgery
are as follows:

Artery forceps:

Mosquito 6
Kelly’'s 6
Towel clips:

Bulldog 6
Scissors:

Metzenbaum 1
Mayo’s 1
Thumb forceps:

Tooth 1
Non-tooth 1
Intestinal clamps:

Non-crushing 2(4)
Martin artery forceps 2
Right-angled forceps 1
Needle holders (paediatric) which can

hold 3.5 to 5.0 sutures 2
Retractors:

Right-angled 2
Zerneys 2
Devers 2
Malleable 2
Suction tip 1
Eye goggles for protection of staff

from splashing 3

Durbin (formally ECHO) (www.durbin.co.uk) provides
complete instrument kits, which are particularly relevant
for Caesarean section and laparotomy.

e Awhiteboard and pens with which to document the use
of swabs and needles, aiming to ensure that none are
left in the patient when surgery ends.

Operating-theatre staff

Apart from the surgeon, an adequately trained doctor or

nurse anaesthetist is essential.

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

e OT assistants are important for transporting patients
to and from the ward. They should be aware of the
function of the equipment in the OT. They should also
be counselled about the hazards of contact with blood
and other patient body fluids, and especially made aware
of the risks of infection with HIV and hepatitis B and C.

e OT cleaners should also be aware of the threat of these
communicable diseases. It is essential to clean the OT
between one case and the next to prevent nosocomial
infections.
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Practices and procedures to reduce

the risk of infection in the OT

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

e Autoclaving is the standard method of sterilisation, but
if it is not available, boiling for 1 hour should be used
instead.

e Spirit flaming of all the instruments (whereby the instru-
ments are placed in a kidney tray, spirit is poured into
the tray and a matchstick is used to flame it) can be
undertaken where minimal equipment is available.

e There must be restricted entry to the OT, and this
should only be permitted after a complete change of
clean clothes (except for underwear) and shoes, and
with the wearing of a proper clean head covering and
mask (these items should be used once only before
discarding or washing). Hand and forearm washing for
at least 5 minutes before gowning and gloving up, using
an antiseptic soap solution, will reduce the incidence
of infection.

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

e Ideally there should be an air-purifying/air-conditioning
system in the OT.

e Alltubing (suction, oxygen, anaesthetic) should be regu-
larly cleaned and disinfected according to the individual
manufacturer’s instructions, in order to reduce the risk
of nosocomial infection.

e Proper waste disposal bins for clinical and non-clinical
waste from the OT are essential.

Set-up of the recovery room

e The recovery room should be adjacent to the OT so
that the surgeon and the anaesthetist have immediate
access to the patient.

e Nursing care, oxygen, suction and emergency medi-
cines should be available, as should resuscitation and
monitoring equipment (see Sections 1.12 and 1.13).

e An adequately trained doctor or nurse anaesthe-
tist, who is proficient in resuscitative measures
and critical care management, should be present
whenever patients are in the recovery room. Frequent
evaluation and monitoring of surgical patients should be
undertaken during the first 24 hours following a major
operation. This should include observations/measure-
ments of hydration, urine output, output from drains,
soakage from the wound, pulse, respiratory rate and
blood pressure. Post-operative pain management is
most important, and a relatively ‘pain-free’ patient has
a better outcome (see Section 1.15).

Further reading

Integrated Management for Emergency and Essential Surgical
Care (IMEESC) toolkit: www.who.int/surgery/publications/
imeesc/en/index.html

World Federation of Societies of Anaesthesiologists (WFSA)
Guide to Infrastructure, Supplies and Anesthesia Standards
at Three Levels of Health Care Facility Infrastructure
and Supplies: www.ncbi.nlm.nih.gov/pmc/articles/
PMC2957572/table/Tab1

Lifebox: www.lifebox.org
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Enteral fluids

e The best method of maintaining caloric intake is through
enteral feeding.

e [f the patient is unable to drink then pass a gastric tube
(see Section 8.5).

When commencing feed by naso- or orogastric tube:

1 Fill the syringe to the required amount with feed.

Draw the plunger back as far as possible.

Attach the syringe to the tube.

Kink the tube and remove the plunger.

Allow feed to pass into the stomach using gravity.

Observe the patient’s colour and respiratory rate

for any signs of aspiration.

e Breastmilkisthebestfoodforinfants. Itisalways available
at the correct temperature, no preparation is required,
and no sterilising equipment is involved. If the infant is
tooill to suck and is fed through a gastric tube, encour-
age the mother to express milk into a sterile receptacle.

1 To encourage the release of milk and ease of
expression, it may help if the mother expresses
milk while holding the baby.

2 Store excess milk in a in a refrigerator (<5°C) for
up to 5 days or freezer (minus 20°C) for up to
6 months.

3 Defrost the quantity needed for 4 hours of feeding
at a time.

e Oral rehydration solutions are used in gastroenteritis
to maintain electrolyte balance. Prepare by adding
1 sachet to 210 mL (7 0z) of clean water. (One ounce
=30mL.)

[N NSOV I \V)

Intravenous fluids

Intravenous (V) fluids must only be used when essential
and enteral feeds are not available or not absorbed. Always
check the container before use, to ensure that the seal is
not broken, the expiry date has not been passed, and the
solution is clear and free of visible particles.

Choice of crystalloid fluid
Dextrose/gluose-only fluids

[tis clear that although glucose or dextrose is necessary to
prevent or manage hypoglycaemia, fluids containing only
dextrose which are hypotonic should never be used for IV

TABLE 1.6.1 Comparison of electrolytes, osmolality and pH levels in

Drug and fluid administration

fluid replacement or maintenance, or for the emergency
management of shock.

This is because the dextrose is rapidly metabolised, so
the effect of a dextrose-only IV fluid on the child’s body in
shock may produce hyponatraemia, which could lead to
brain damage or death. In addition, this solution is rapidly
moved out of the circulation and into the cells, and the state
of shock will not be resolved.

Sodium-containing fluids
The fluid traditionally infused into the circulation for the
management of shock has been normal saline (0.9% NaCl).
This fluid has increasingly been shown to be dangerous,
especially in the sick patient. An infusion of normal saline
causes a hyperchloraemic acidosis (a high chloride concen-
tration leading to acidosis) which, in the shocked patient,
who is already acidotic, causes a deterioration in the health
of cells in vital organs even though perfusion of the cells
has been improved by the increased circulating volume.
There are sodium-containing alternatives to normal
saline which are safer because they approximate more
closely to human serum/plasmain content (see Table 1.6.1),
although they are slightly more expensive. We recommend
the use of either of these alternatives — Ringer-lactate and
Hartmann’s solution, which are widely available — for all
fluid replacement. Hospitals are advised to change their
standard crystalloid from 0.9% (‘normal’) saline to Ringer-
lactate or Hartmann’s solution as soon as possible. Not all
hospitals will have access to these solutions immediately,
S0 there may sometimes be no alternative but to start fluid
replacement with normal saline. However, if more than
20mL/kg needs to be given, one of the safer alternatives
should be used in very sick children if at all possible.

Putting dextrose into Ringer-lactate or
Hartmann’s solution

A crystalloid containing approximately 5% dextrose can be
obtained by adding 50mL of 50% dextrose to a 500-mL
bag of Ringer-lactate or Hartmann’s solution.

A crystalloid containing approximately 10% dextrose
can be obtained by adding 100mL of 50% dextrose to
a 500-mL bag of Ringer-lactate or Hartmann'’s solution.

(It will therefore be necessary to remove 50-100mL of
fluid from the 500-mL bag first.)

Ensure that the above process is performed with a

IV fluids with those in human serum

Fluid Na* K* Cl- Ca* Lactate or Osmolarity | pH
(mmol/L) | (mmol/L) (mmol/L) (mmol/L) | bicarbonate (mmol/L) | (mOsmol/L)

Human serum 135-145 | 3.5-565 98-106 22-26 |22-30 276-295 7.35-7.45

Ringer-lactate/ 131 5.0 111 2.0 29 279 6.0

Hartmann’s solution

0.9% normal saline | 154 0 154 0 0 310 5.4




sterile no-touch technique, swabbing the entry point to the
bag with an alcohol swab.

Dextrose/glucose solutions that are not in Ringer-
lactate or Hartmann’s solution are dangerous for
replacing fluid losses.

Never infuse plain water IV: this causes haemolysis and
will be fatal.

Always specify the concentrations of dextrose and
saline solution to be infused.

Maintenance requirement of electrolytes

Daily sodium and potassium requirements in IV fluids:

e sodium (Na*): 3—-4 mmol/kg/24 hours in children;
150mmol/24 hours in pregnancy

e potassium (K*): 2-3 mmol/kg/24 hours in children;
100mmol/24 hours in pregnancy.

Crystalloids containing a similar concentration of sodium
to plasma (Ringer-lactate or Hartmann'’s solution) are used
to replace vascular compartment losses. When infused IV,
only around 25% remains inside the vascular compartment;
the rest passes into the extracellular space.

All fluids should be prepared and administered using an
aseptic technique. It is important to observe the cannula site
directly (by removing the dressing) for redness and swelling
before each IV injection. Observe the patient for pain or
discomfort at the IV site. If there are any signs of inflam-
mation, stop all fluids, reassess the need for continuing IV
fluid drugs, and resite the cannula if necessary.

The rate of administration of fluids can be calculated
in drops per minute as follows:

In a standard giving set with a drop factor of 20 drops
= 1mL, then mL/hour divided by 3 = drops/minute.

e Record that rate of fluid intake per hour on a fluid bal-
ance chart.

e Ensure that the IV site is kept clean.

e Flush the cannula with 0.9% saline or Ringer-lactate
or Hartmann’s solution 4-hourly if continuous fluids are
not being given.

Prescribing practice and minimising

drug errors

Introduction

e Oral administration is safer and less expensive, if it is
tolerated and if the condition is not life-threatening.

e The following antibiotics are as effective when given
orally as when administered intravenously, although
initial IV doses will increase the blood levels more quickly:
— amoxicillin, ampicillin, chloramphenicol, ciprofloxacin,

co-trimoxazole, erythromycin, flucloxacillin, flucona-
zole, metronidazole, sodium fusidate.

e [fadrugis given down an orogastric or nasogastric tube,
flush the tube through afterwards so that the drug does
not remain in the tube.

e Rectally administered drugs are less reliably absorbed
than those given orally.

e Liquid formulations are better than suppositories for
rectal administration of drugs in infants.

Prescribing
e Use approved names.
e Dosages should be in grams (g), milligrams (mg) or
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micrograms. Always write micrograms in full. Volumes
should be in millilitres (mL).

e Avoid using numbers with decimal points if at all pos-
sible (e.g. write 500 mg, not 0.5 g). If decimal points are
used, they should be preceded by a zero (e.g. write
0.5mL, not .5mL).

o Write times using the 24-hour clock.

e Routes of administration can be abbreviated to IV
(intravenous), IM (intramuscular), PO (orally), SC (sub-
cutaneous), NEB (nebuliser) and PR (rectally).

e ‘As-required’ prescriptions must be specific with regard
to how much, how often and for what purpose the drug
is being given (also indicate the maximum 24-hour dose).

e ‘Stop dates’ for short-course treatments should be
recorded when the drug is first prescribed.

Measuring drug doses

e Multiple sampling from drug vials increases the risk of
introducing infection, as the vials do not contain pre-
servatives or antiseptic.

e Dilute drugs so that volumes can accurately be meas-
ured. For example do not use doses of less than 0.1 mL
for a 1-mL syringe without diluting sufficiently for you to
be able to give an accurate amount of the drug.

e Do not forget to consider the dead space in the hub of
the syringe for small volumes.

e For dilutions of more than 10-fold, use a small syringe to
inject the active drug, connected by a sterile three-way
tap to a larger syringe, and then add diluent to the large
syringe to obtain the desired volume.

Delivery

e AlllVsolutions, including drugs, must be given aseptically.

e Give IV drugs slowly in all cases.

e Afterinjecting into the line (e.g. through a three-way tap),
use the usual rate of the IV infusion to drive the drug
slowly into the patient.

e If there is no ongoing infusion, give sufficient follow-up
(flush) of 0.9% saline, Ringer-lactate or Hartmann'’s solu-
tion or 5% dextrose to clear the drug from the cannula
or T-piece.

e Repeat flushes of 0.9% saline can result in excess
sodium intake in infants, so use Ringer-lactate or
Hartmann’s solution if possible.

e Flush over a period of 2 minutes to avoid a sudden surge
of drug (remember the hub).

Infusions

e These must be given aseptically.

o Adjust the total 24-hour IV fluid intake so that additional
infusions for drugs do not alter the total fluid volume.

e Never put more drug or background IV into the syringe
or burette than is needed over a defined period of time.

e Check and chart the rate of infusion, and confirm this
by examining the amount left every hour.

e Use a cannula, not butterfly needles, for infusions if
available.

e Do not mix incompatible fluids IV.

e Do not add drugs to any line containing blood or blood
products.

e Infusions of glucose higher than 10%, calcium salts
and adrenaline, can cause tissue damage if they leak
outside the vein.

e Most IV drugs can be given into an infusion containing



International Maternal & Child Health Care

0.9% saline, Ringer-lactate or Hartmann’s solution or
up to 10% glucose (the exceptions include phenytoin
and erythromycin).

e [f you are using only one line, wait 10 minutes between
each druginfused, or separate the drugs by infusing 1 mL
of 0.9% saline or Ringer-lactate or Hartmann’s solution.

Safe IV infusions when no burettes are
available
Mark the infusion bottle with tape for each hour of fluid to
be given, and label each hour.

or

Empty the infusion bottle until only the exact amount of
fluid to be given is left in the bottle.

Intravenous lines

Placement of the line

e Always place the cannula aseptically and keep the site
clean.

e Use sterile bungs, not syringes, for closing off cannula/
butterfly needles between IV injections.

Care of the line

e Change the giving set every 3 or 4 days.

e Change the giving set after blood transfusion, or if a
column of blood has entered the infusion tubing from
the vein, as this will be a site of potential bacterial
colonisation.

e Always inspect the site of the cannula tip before and
during drug injection. Never give a drug into a drip that
has started to tissue. Severe scarring can occur, for
example, from calcium solutions.

e Always use luer lock connections to minimise
extravasation.

Sampling from the line

o Clear the dead space first (by three times its volume).

e Glucose levels cannot be accurately measured from any
line through which a glucose solution is infused.

e Blood cultures should always be taken from a separate
fresh venous needle or stab sample.

e After sampling, flush the line. Remember that repeat
flushes of 0.9% saline can result in excess sodium
intake in infants.

Complications

Infection

e Local infection can become systemic, especially in
neonates or the immunosuppressed (e.g. HIV-infected
patients).

e If there is erythema in the tissue, remove the cannula.

e If lymphangitis is present, remove the cannula, take a
blood culture from a separate vein and start IV antibiotics.

Air embolism

e Umbilical or other central venous lines are particularly
high risk.

e Another source of air embolus is through the giving
set, especially when infusion pumps are used. Infusion
pumps must not be used if there are not enough nurses
to closely monitor the infusion.

e Always use a tap or syringe on the catheter, especially
during insertion.

e If air reaches the heart it can block the circulation and
cause death.

Haemorrhage

e In neonates this can occur from the umbilical stump.

e All connections must be luer locked.

e The connections to the cannula and its entry must be
visualised at all times.

Minimising errors with IV infusions

e Prescribe or change infusion rates as infrequently as
possible.

e Always have the minimum possible number of IV infu-
sions running at the same time.

e Use aburette in which no more than the prescribed vol-
ume is present (especially in infants and young children,
or with drugs such as quinine or magnesium sulphate
in pregnancy).

e Record hourly the amount given (from the burette,
syringe or infusion bag) and the amount left.

e Check the infusion site hourly to ensure that fluid has
not leaked outside the vein.

e Ensure that flushes are only used if they are essential,
and are given slowly over a period of at least 2 minutes.

e Be careful with potassium solutions given IV (use the
enteral route when possible).

o Check and double check the following:

— Is it the right drug? Check the ampoule as well as
the box.

— Is it at the right concentration?

— Is the shelf life within the expiry date?

— Has the drug been constituted and diluted correctly?

— Is it being given to the right patient?

— Is the dose correct? (Ideally two healthcare workers
should check the prescription chart.)

— Is it the correct syringe? (Deal with one patient at
atime.)

— Is the IV line patent?

— Is a separate flush needed? If so, has the flush been
checked?

— Are sharps disposed of (including glass ampoules)?

— Has it been signed off as completed (ideally
countersigned)?

— If the drug has not been received, is the reason
stated?

Intramuscular (IM) injections

o IM injections are unsafe for patients in shock, especially
opiates, where a high dose can be released once recov-
ery of the circulation occurs.

e To avoid nerve damage, only the anterior aspect of the
quadriceps muscle in the thigh is safe in infants.

e Use alternate legs if multiple injections are needed.

e Do not give IM injections if a bleeding tendency is
present.

e Draw back the plunger to ensure that the needle is
notin a vein before injecting (especially if administering
adrenaline or lidocaine).

In very resource-limited situations, the IM route might be
preferred because the drug may reach the patient sooner
than if the patient had to wait in a queue to have an IV line
sited. It also requires less nursing time and is less expensive;



venous cannulae are often in short supply. The IM route is
as effective as the IV route in many situations.

Storage of drugs

Hospitals have struggled for many years to ensure that
appropriate medicines are available when needed, while
at the same time avoiding the problems of controlling the
abuse and illegal use of these substances. Medicines
that are of most concern in this respect are narcotics and
sedatives. Supplies of these drugs must be available for the
treatment of acutely ill patients, at the point of admission, in
high-dependency care and post-surgical areas, and in all
areas involved in the care of patients with terminal illness.
Tragically, many care settings have solved the problem of
storage by refusing to have stocks of these drugs readily
available, either in the belief that patients, especially chil-
dren, due to their physiological immaturity, do not feel pain,
or due to fear of abuse by the patients and their families
or healthcare staff.

The responsibility for the safe custody and storage of
all medicines and drugs on a ward or department is that of
the nurse in charge at any one time. Designated cupboards
for the different types of drugs should be available. All cup-
boards, which should be permanently fixed to an inside wall,
should have secure locks that make them inaccessible to
unauthorised staff and visitors. Drug cupboards should be
kept locked at all times, the keys being the responsibility
of the nurse in charge.

Correct storage of drugs is paramount for prolonging
the shelf life of the drug, as well as for complying with safety
and legal requirements.

Due to the shelf life of some drugs, they need to be
stored in a refrigerator, with the temperature set to store
the drugs at between 2°C and 8°C. Drugs that need to be
stored under these conditions include the following:

e reconstituted oral antibiotics

eye drops

rectal paracetamol

some vaccines

insulin (although this can be stored for up to 1 month
at room temperature)

oral midazolam

pancuronium/vancuronium

ergometrine

oxytocin.

Calculating and giving the correct dose
Children should be weighed naked and their weight (in
kg) recorded on the prescription chart. The use of a drug
formulary should be considered when calculating the thera-
peutic dose. To ensure that the correct amount of drug is
given from the stock bottle or vial, the following calculation
should be used:

(prescribed dose divided by concentration of the
stock solution) x (volume of stock dose).

For example, 125mg (the amount prescribed) divided
by 250 mg/5mL (concentration of the stock solution)
x 5mL (volume of stock dose)
=125/250 x 5mL  =2.5mL.

So the amount given would be 2.5mL.
Medical staff should change the prescribed dose if after
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using the above calculation the dose is not easily measur-
able (e.g. 1.33mL, 2.46mL). To ensure that the calculated
dose is given accurately, a pre-marked syringe should
be used. The smaller the required dose, the smaller the
syringe that should be used, as it will give a more accurate
measurement (i.e. a 1- or 2-mL syringe should be used,
not a 10-mL syringe).

Other forms of measurement can be used for larger
doses, such as 5 or 10mL. These include a pre-measured
medicine pot or a 5-mL pre-measured medicine spoon. For
safety, the calculation should ideally be done by two trained
nurses, and the amount dispensed checked by the same
two nurses. Although it is recognised in some hospitals that
one trained nurse can check oral medication on their own,
ideally IV and IM drugs should be checked by two trained
nurses or a nurse and a doctor.

Safe use of morphine in hospital

Narcotic drugs, which may be controlled by law within
the country concerned, should have a separate cupboard
permanently fixed to the wall and locked. The keys to drug
cupboards should be kept separately to all other keys and
be carried by a qualified nurse for the period of each shift,
and then handed over to the nurse taking over the next shift.

A logbook is necessary for recording the ordering and
use of narcotic drugs. Itis completed to order stocks, using
one page for each order. It also records the use of each
ampoule, tablet or dose of liquid. The name of the patient,
hospital identification, date and time when the drug was
given, and whether or not any portion of the drug was
discarded is entered in the register (see Figure 1.6.1). Then
each entry is signed by two staff members. Ideally, both
must hold a nursing, medical or pharmacology qualifica-
tion, and one must be a member of the ward or unit staff.

In addition, two members of unit staff must check
the stock levels once in every 24-hour period and sign to
confirm that the stocks are correct. Any discrepancy must
be reported immediately to the senior nurse manager for
the hospital.

Each hospital should have a policy for dealing with
unauthorised use of narcotic drugs, and in some countries
this will involve national law enforcement agencies.

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

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

In most hospital wards and units, these precautions
will both ensure that adequate narcotic drugs are available
when they are needed by patients, and prevent provision
of supplies to those who may abuse them.

Use of morphine

e Morphine is a safe drug if administered by doctors and
nurses who know how to use it and how to monitor
patients who have been given it. It is not addictive if
used only in the short term for severe pain.
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MNAME, FORM OF PREPARATION AND STRENGTH..........

AMOUNT(S) OBTAINED

AMOUNT(S) ADMINISTERED
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Amount Given Glven by by Stock balance

FIGURE 1.6.1 Page of a controlled drugs record book.

e It is not difficult to use, but because it is a controlled
drug it requires special procedures to ensure its security.

e [tis relatively inexpensive.

e ltis a powerful and effective drug that is recommended
by the WHO as the first-line medication for the treatment
and prevention of severe pain.

Special procedures required to ensure the

secure and appropriate use of morphine

1 Morphine must be stored in a secure locked box
attached to the wall of each ward/area where it might
be needed.

2 The box must always contain sufficient quantities for
any anticipated clinical need.

3 Thekeys to the box must be readily available to staff who
are caring for patients, and held by the senior person
on the ward 24 hours a day.

4 Alogbook recording every individual dose given and the
name of the patient to whom it was administered must
be signed by two members of staff.

5 Any unused morphine must be safely disposed of.

6 Every vial must be accounted for and the vials counted
to check that the number tallies with the logbook at the
beginning of each shift.

Morphine is usually available in 1- or 2-mL ampoules at
a concentration of 10mg/mL. Always check the strength.

The dose is 10mg IV for pregnant women (5 mg initially
and then another 5mg after 5 minutes if necessary).

The dose is 200 micrograms/kg IV for children
(100 micrograms/kg initially and then another 100 micro-
grams/kg after 15 minutes if necessary). Two people must
check the calculation.

The volume is small, so dilute with 0.9% saline or 5%
dextrose up to 10mL.

Check the dilution.

The prescription of morphine must be clearly written,
dated and signed (do not use fractions for doses).

The antidote, naloxone, must also be kept in the secure
box.

The patient’s notes must record the prescription and
use of morphine.

All patients who are receiving morphine need regular
monitoring and charting of ABC in particular:
e respiratory rate
e blood pressure
e Oxygen saturation
e AVPU score.

Oxygen and a bag-valve-mask system of appropriate size
must be available near to every patient who is receiving
morphine.

An example of a page of a controlled drugs record
book, such as would be used for morphine, is shown in
Figure 1.6.1.

Summary

e Morphine is an essential drug that must be used when
severe pain is present or likely to occur.

e Toensureits safe use, attention to the logistics of secure
storage is of paramount importance.

e Close monitoring of ABC and D (disability) is essential,
and naloxone must be available at all times.

e The prescribing and recording of doses of morphine and
naloxone must be carefully undertaken.



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

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

Blood must be stored safely, or a bank of adequately
screened donors must be available 24 hours a day, espe-
cially for obstetric emergencies or major trauma.

When giving a blood transfusion, care must be taken to
ensure that the blood is compatible with that of the recipient,
is infection free and is given safely.

Clinical situations that require blood

transfusion

Normal haemoglobin (Hb) levels (after the neonatal period)

are around 129g/L (12.9g/dL). Children with severe anae-

mia have Hb levels of 50g/L or less. An Hb level of 50g/L is
widely accepted as the level at which transfusion might be
indicated, and less than 40 g/L if there is severe malnutrition.

Note: g/L divided by 10 = g/dL.

The WHO defines anaemiaas any Hblevelbelow 110 g/L.
However, in pregnancy, normal haemodilution means that
a cut-off value of less than 10g/dL is more appropriate. In
a pregnant woman, transfusion may be considered at an
Hb level of 60-70g/L, taking into account other factors.

In addition to Hb level, the following factors must be
taken into account when considering transfusion.

e Heart rate. If it is rapid, this will favour the decision to
transfuse. Remember that normal values for heart rate
and respiratory rate vary with the age of the child.

e Respiration rate. If it is rapid, this will favour the deci-
sion to transfuse.

e Is the patient grunting? If so, this will favour the deci-
sion to transfuse.

e Isthe patient already in circulatory collapse (shock)?
If so the need for transfusion is very urgent.

Some patients will not show any of these features, and
it might then be justifiable to delay transfusion and use
haematinics (i.e. iron and folic acid). Some patients may
show the above features and have an Hb level higher than
50g/L. It will also be necessary to transfuse such patients
if their symptoms are caused or significantly worsened by
the anaemia and not an alternative pathology only (e.g.
heart failure).

After birth, the haemoglobin level drops to less than
100g/L in term infants at 8-12 weeks of age, but in pre-
mature infants it can drop to 70-100g/L even earlier, at
6 weeks. (Oxygen delivery is well maintained because of
rising levels of haemoglobin A, which releases oxygen more
freely than haemoglobin F, which is found in the fetus.)

Causes of anaemia in neonates
e Hypovolaemic shock can result from acute blood loss,

Section 1.7
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as for example in premature separation of the placenta
or feto—-maternal haemorrhage, twin-to-twin transfusion,
and other causes of fetal or neonatal haemorrhage.

e Neonates may lose a considerable blood volume as a
result of sampling for laboratory tests. Therefore samples
should be minimised.

e Reduce the need for transfusion in neonates by pro-
viding adequate antenatal care, to reduce the risks of
premature delivery and when possible prevent nutritional
anaemia in the mother.

e Encourage breastfeeding.

e Ensure that there is early provision of vitamin K prophy-
laxis, iron, vitamins and other haematinics, especially in
premature babies.

Causes of anaemia in children
These include the following:

e surgery

haematological malignancies

malaria

sickle-cell disease

congenital haemolytic anaemias (thalassaemia, glucose-
6-phosphate dehydrogenase deficiency)
e burns

e major trauma.

e malnutrition (see Section 5.10.B).

Causes of anaemia in pregnancy

These include the following:

e obstetric emergencies such as antepartum and post-
partum haemorrhage

e severe anaemia that is untreated or unresponsive to
haematinics

e major trauma.

Transfusion policies and guidelines

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

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

e When possible, provide malaria prophylaxis, particularly
in pregnant women and children (see Sections 2.8.D
and 6.3.A.d) with sickle-cell disease. Early treatment of
clinical malaria reduces the profound haemolysis that is
a major reason for transfusion in endemic areas.

e Anaemia due to malaria responds to treatment with
antimalarial drugs and folic acid.

e Blood transfusion is not required for sickle-cell dis-
ease in the steady state. It may be indicated in severe
anaemia with incipient or established cardiac failure,
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acute splenic enlargement, sequestration crisis with
rapidly faling haemoglobin levels, aplastic crisis, acute
chest syndrome, stroke, and sometimes as exchange
transfusion for severe priapism (see Section 5.11.B on
sickle-cell disease).

National programmes for thalassaemia and other
congenital haemolytic disorders, such as glucose-6-
phosphate dehydrogenase deficiency, help to reduce
transfusion requirements.

In situations where blood transfusion is unavailable or
potentially unsafe, the following recommendations have
been made:

Transfusion is not necessary if the Hb level is more
than 50¢g/L.

Transfusion may be necessary if the Hb level is less than
50g/L and there is incipient cardiorespiratory distress
(air hunger, hypotension, tachycardia and oedema).
Transfusion may be necessary if the Hb level is less than
409g/L and complicated by malaria or bacterial infection,
even without incipient cardiac failure.

Transfusion may be necessary if the Hb level is less than
30g/L, with no apparent complications.

In situations where blood transfusion is safe and available,
recommendations for its use are as follows.

Neonates and infants less than 4 months old

Blood loss of more than 15% over 2 days.
Haemoglobin level of less than 70 g/L with clinical mani-
festations of anaemia.

Infants aged 4 months or older

Acute blood loss that is unresponsive to crystalloid and
colloid infusions.

Intra-operative blood loss of more than 15% of total
blood volume and post-operative haemoglobin level of
less than 80g/L with clinical symptoms.

Haemoglobin level of less than 110g/L with severe
pulmonary disease.

Acute haemolysis with haemoglobin level of less than
80g/L with signs of anaemia.

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

Red-cell-free components

Fresh frozen plasma (FFP) is only recommended when
a specific haemostatic defect has been identified. In
the absence of specific testing, consider administering
FFP to a patient with signs of disseminated intravas-
cular coagulation who is acutely unwell, as it may be
life-saving.

Freeze-dried plasma is now available, and its advan-
tages include a long shelf life and the lack of need for
refrigeration.

Platelets are prepared from fresh blood using a special,
simple centrifugation method, and the remaining blood
can be given back to the donor. Once extracted by
this method, platelets can last for up to 5 days at room
temperature (around 23°C). Platelets should not be
stored in a refrigerator. Transfused platelets survive only
briefly, and repeated infusion may be required for active
bleeding, or before essential procedures such as a lum-
bar puncture in a child with severe thrombocytopenia.

Blood donation and provision

Ideally blood is obtained by routine whole blood col-
lection from an established panel of blood donors with
quality standards for testing, processing and distribution.
Most transfusions are required and given as an emer-
gency procedure. Ideally, emergency collection of blood
for paediatric use should not be necessary (see below).
Safe transfusion is enhanced by the following measures:
— collection of blood from repeat regular donors
screened using a standard health-check question-
naire, and who are found negative for all markers for
transfusion-transmissible infection
— collection in a multi-pack which allows each donation
to be divided into small volumes, in a closed sterile
system to reduce wastage and donor exposure
— multiple, small-volume packs can be used for multiple
transfusions in one child or neonate without having
to repeat the pre-transfusion tests.
Group O rhesus-negative small-volume packs facili-
tate transfusion across the ABO barrier. They must
be checked for high-titre anti-A or anti-B by a suitable
antiglobulin method.
Establish a routine procedure for collection, testing and
processing which should cover routine and emergency
transfusions.
Maternal blood is not recommended for transfusing into
the newborn infant, even in an emergency, although
theoretically it can be used after compatibility testing
with the recipient’s serum.

Pre-transfusion testing
Minimum acceptable tests on blood prior to
transfusion

1
2

3

ABO and Rhesus D grouping.

Screening for hepatitis B antigen and antibodies to HIV-1

and -2, hepatitis C virus and syphilis.

Additional tests for locally prevalent infections, such as

malaria and Chagas disease.

e 0.1-0.2mL blood in an EDTA bottle is required for
grouping, and 2mL of clotted blood in a plain bottle
for compatibility testing.

e In infants under 4 months of age, maternal blood
testing for compatibility is always required: 4 mL of
EDTA plus 5mL of clotted blood.

e Blood group the neonate using a cord, capillary
or small venous sample (2-3 drops and specific
standard reagents Anti-A, Anti-B, Anti-A+B and
Anti-RhD). Red cells only are used, because antibody
levels in the sera of neonates are too low to be of
significant value.

e The inclusion of control A, B, O, RhD-positive and
RhD-negative cells in the procedure is part of good
laboratory practice, and should be part of the test-
ing method.

e If possible, two methods should be used for group-
ing, to ensure reliability.

e For neonates and infants up to 4 months of age,
compatibility testing is not required if the mother’s
serum is negative for allo-antibodies. Compatibility
between the mother’s serum and red cells to be
transfused is required only if the mother has anti-
bodies or if there is a previous history of haemolytic
disease of the newborn.



The most suitable method for compatibility is the anti-
human globulin technique at 37°C for 1 hour. Agglutination
should be read before and after the addition of the anti-
human globulin reagent.

Blood groups

There are four major blood groups: A, B, AB and O. To avoid
ABO incompatibility, the blood group of both the donor and
the receiver must be known. Blood can only be donated in
the direction of the arrows shown in Figure 1.7.1.

A
/ \
0 AB
\ B /
FIGURE 1.7.1 Safe transfusion of ABO blood groups.

e Donors with blood group O can donate to patients
(receivers) with blood group A, B, AB or O.

e Donors with blood group A can donate to patients with
blood group A or AB.

e Donors with blood group B can donate to patients with
blood group B or AB.

e Donors with blood group AB can donate only to patients
with blood group AB.

Blood is also categorised according to its rhesus status.

Therefore:

e Rhesus-negative donors can give to Rhesus-positive
and Rhesus-negative patients.

e Rhesus-positive donors can only give to Rhesus-positive
patients.

If the blood group is unknown and blood is required before
a cross-match can be performed, give O-Rhesus-negative
blood if this is available.

Exchange transfusion

e Thisis used for haemolytic disease of the newborn with
severe anaemia and/or severe hyperbilirubinaemia (see
Section 3.4). Exchange of double the neonate’s blood
volume is often required using 160-180 mL/kg of whole
blood and/or plasma reduced red cells. The latter are
prepared by removing approximately 100 mL of plasma
to create a haematocrit of 0.5-0.6.

e Patients with sickle-cell anaemia and acute chest syn-
drome or impending cerebrovascular episodes may
benefit from exchange transfusion (see Section 2.5.B).

e Blood should be fresh (less than 5 days old), and also
screened for HbS if it is issued for sickle-cell disease.

Use Rhesus-negative blood, group O or the same ABO
group as the infant compatible with maternal and infant
serum.

The blood should be warmed with a heating coil or
stood for 1 hour at room temperature or under the mother’s
clothing.

Section 1.7

Exchange transfusion: indications and

technique

Indications

e Severe haemolytic anaemia: use double volume
exchange.

e Severe hyperbilirubinaemia: use double volume
exchange.

e Polycythaemia: use partial exchange with Ringer-lactate
or Hartmann’s or 0.9% saline (see Section 3.4).

Double volume exchange (mL) =
2 x 80 x weight (kg).

80 x weight (kg) x (actual haematocrit —
desired haematocrit)

actual haematocrit

Technique

1 Exchange transfusion should preferably be through
umbilical or peripheral venous and arterial catheters so
that simultaneous withdrawal and transfusion of blood/
volume occurs. If this is not possible, a single large-bore
venous cannula may be used with a three-way tap to
allow alternate withdrawing and transfusing of aliquots.
An aseptic technigue must be maintained.

2 Useab-or 10-mL syringe to draw 5- or 10-mL aliquots
(depending on the baby’s weight) from the baby via the
arterial line over a 3-minute cycle, and discard them.
Simultaneously infuse 5- or 10-mL aliquots through the
venous line over a 3-minute cycle.

3 The baby’s temperature, pulse, respiratory rate and
blood pressure must be monitored as for transfusions,
and in addition blood glucose levels must be monitored
every 30 minutes.

4 Use a nasogastric tube to evacuate the stomach con-
tents, and keep the patient nil by mouth.

5 Use a separate IV line to administer dextrose solution
to maintain blood glucose levels and hydration.

6 Check the baby’s haemoglobin, bilirubin, glucose and
calcium levels at the beginning and end of the procedure.

7 Checkablood film, Coombs’ test, and if possible coagu-
lation and arterial or capillary blood gas at the beginning
of the procedure.

Potential complications include hypoglycaemia, electrolyte
disturbance, thrombocytopenia, coagulopathy, sepsis, air
embolus, circulatory overload and gastrointestinal compli-
cations (e.g. acute dilation of stomach, intestinal ischaemia).

Bedside transfusion

A child’s body contains 80 mL of blood for every kg of body

weight. For example, a 3-year-old weighing 12 kg will have

960 mL of blood in their body.

A pregnant mother’s body contains 100 mL of blood for
every kg of body weight.

e Venous access for bedside transfusion should be cho-
sen with no smaller than a 22- to 24-gauge vascular
catheter, and a much larger one in pregnant mothers.

e Blood is usually cleaned and filtered in the lab, so when
transfusing it to a patient the only filter that needs to be
used is the usual on-line filter in a standard giving set.

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

Blood transfusion reactions

Blood transfusion can be life-saving and provides great
clinical benefit to many patients. However, it is not without
risks, which include the following:

e immunological complications

e errors and ‘wrong blood’ episodes

e infections (bacterial and viral).

Causes of acute complications of

transfusion

Acute haemolytic transfusion reaction

e Incompatible transfused red cells react with the patient’s
own anti-A or anti-B antibodies or other alloantibodies
(e.g. anti-rhesus (Rh) D) to red cell antigens. Complement
can be activated and may lead to disseminated intra-
vascular coagulation (DIC).

e Infusion of ABO-incompatible blood is almost always a
result of errors in labelling sample tubes and/or request
forms, or inadequate checks at the time of transfusion.
When red cells are mistakenly administered, there is
about a 1 in 3 risk of ABO incompatibility and a 10%
risk of mortality, with the most severe reaction seenin a
group O individual receiving group A red cells.

e Non-ABO red cell antibody haemolytic reactions tend
to be less severe.

Infective shock

e Bacterial contamination can be fatal.

e Acute onset of tachycardia, low pulse pressure, hypoten-
sion, rigors and collapse rapidly follows the transfusion.

Transfusion-related acute lung injury (TRALI)

e TRALI is a form of acute respiratory distress due to
donor plasma containing antibodies against the patient’s
leukocytes.

e Transfusion is followed within 6 hours of transfusion by
the development of a prominent non-productive cough,
breathlessness, hypoxia and frothy sputum. Fever and
rigors may be present.

e Chest X-ray if available shows multiple perihilar nodules
with infiltration of the lower lung fields.

Fluid overload

e This occurs when too much fluid is transfused or it is
transfused too quickly, leading to pulmonary oedema
and acute respiratory failure.

e Patients at particularly high risk are those with severe
or chronic anaemia, or severe malnutrition and who
have normal blood volumes (i.e. who are not bleeding),
and those with symptoms of cardiac failure prior to
transfusion.

e These patients should receive packed cells rather
than whole blood via slow transfusion, with diuretics
if required.

Non-haemolytic febrile reactions to

transfusion of platelets and red cells

e Fevers (more than 1°C above baseline) and rigors may
develop during transfusion due to the patient’s antibod-
ies to transfused white cells.

e This type of reaction affects 1-2% of patients.

e Multiparous women and those who have received mul-
tiple previous transfusions are most at risk. Reactions
are unpleasant but not life-threatening. Usually symp-
toms develop towards the end of a transfusion or in
the subsequent 2 hours. Most febrile reactions can be
managed by slowing or stopping the transfusion and
giving paracetamol.

Severe allergic reaction or anaphylaxis

e Allergic reactions occur when patients have antibodies
that react with proteins in transfused blood components.

e Anaphylaxis occurs when an individual has previously
been sensitised to an allergen present in the blood, and
subsequently, on re-exposure, releases immunoglobulin
E (IgE) or IgG antibodies. Patients with anaphylaxis
become acutely dyspnoeic due to bronchospasm and
laryngeal oedema, and may complain of chest pain,
abdominal pain and nausea.

e Urticaria and itching are common within minutes of
starting a transfusion.

e These symptoms are usually controlled by slowing the
transfusion and giving antihistamine, and the transfu-
sion may be continued if there is no progression at
30 minutes.

e Pre-treatment with an antihistamine should be given if
the patient has experienced repeated allergic reactions
to transfusion.

e For treatment of anaphylaxis, see Sections 2.7.C and
5.1.B.

Presentation

Symptoms or signs may occur after only 5-10mL of transfu-
sion of incompatible blood, so patients should be observed
very closely at the start of each blood unit transfused.

Symptoms

These include the following:

a feeling of apprehension or that ‘something is wrong’
flushing

chills

pain at the venepuncture site

muscle aches

nausea

pain in the abdomen, loins or chest

shortness of breath.

Signs

These include the following:

fever (arise in temperature of 1.5°C or more) and rigors
hypotension or hypertension

tachycardia

respiratory distress

00zing from wounds or puncture sites
haemoglobinaemia

haemoglobinuria.

Investigations and management

e [faserious acute transfusion reaction is suspected, stop
the transfusion, take down the donor blood bag and giv-
ing set, and send the donor bag back to the blood bank
with notification of the event. Set up a new giving set
with Ringer Lactate, Hartmann'’s or 0.9% saline solution.

e To detect a haemolytic reaction, send post-transfusion



blood (for full blood count and clotting, repeat typing and
cross-matching, antibody screen and direct Coombs’
test) and a urine specimen (if available, for detection of
urinary haemoglobinuria) from the transfusion recipient.

Section 1.7

e Where bacterial contamination is suspected, send blood
cultures from the patient and also bag remnants.

e Ifthe patientis dyspnoeic, obtain a chest X-ray if possible
and check for fluid overload and pulmonary oedema.

TABLE 1.7.1 Investigations for blood transfusion reactions

Type of reaction Investigation findings
Acute haemolytic o Visual inspection of centrifuged plasma: pink-red discoloration (haemoglobinaemia) indicates
reactions significant intravascular haemolysis

o Visual inspection of centrifuged urine: red discoloration indicates haemoglobinuria
Retyping of donor and recipient red blood cells (RBCs): any discrepancy suggests that the
transfusion has been mismatched and blood samples have been mixed up

o Direct antiglobulin (‘Coombs’) test (DAT): ABO-related acute transfusion reactions usually cause a
positive DAT test

o FEvidence of increased RBC destruction (e.g. a fall in haemoglobin and/or rise in bilirubin levels)

e There may be evidence of DIC
Negative blood cultures

Febrile non-haemolytic o Visual inspection of the recipient’s plasma and urine is normal
reactions o Retyping shows no incompatibility
DAT test is negative

Allergic and anaphylactic | e Urticaria, itching and dyspnoea (for symptoms and signs of anaphylaxis, see Section 2.7.C)
reactions

TRALI e Pulse oximeter shows hypoxaemia
Chest X-ray (if available) shows bilateral lung infiltrates
o Full blood count frequently shows low white blood cell count and high eosinophil count

Transfusion-transmitted | @ Blood cultures are positive and congruent for both donor and recipient blood
bacterial infection

Management — Treat DIC by giving fresh new blood fully matched
e Where the only feature is a rise in temperature of less to the recipient.

than 1.5°C from baseline, or urticaria, recheck that the

correct blood is being transfused, give paracetamol and

antihistamine, reset the transfusion at a slower rate and
observe the patient more frequently.

Although fever or rigors are not uncommon in response

to a transfusion and may represent a non-haemolytic

febrile reaction, they may also be the first sign of a severe
adverse reaction.

Where the reaction is more severe:

— Stop the transfusion and call a doctor urgently to
review the patient.

— Vital signs (temperature, blood pressure, pulse,
respiratory rate and oxygen saturation levels) and
respiratory status (dyspnoea, tachypnoea, wheeze
and cyanosis) should be checked and recorded.
Look for signs of heart failure (basal lung crepitations
and enlarged liver).

— Check the patient’s identity and recheck against
details on the blood unit and compatibility label or tag.

Initial management if ABO incompatibility is suspected

is as follows:

— Take down the blood bag and the giving set with
blood in it.

— Keep the IV line open with Ringer-lactate or
Hartmann’s solution.

— Give oxygen and fluid support.

— Monitor urine output, usually following catheterisa-
tion, and maintain it at more than 2mL/kg/hour in
infants, > 1 mL/kg/hour in children and > 30 mL/hour
in pregnancy, giving furosemide if it falls below this.

— Consider inotropic support if hypotension is
prolonged.

— Inform the hospital transfusion department
immediately.
e If another haemolytic reaction or bacterial infection
of blood unit is suspected:
— Send haematological and microbiological samples
for investigations as outlined above.
— General supportive management is as for ABO
incompatibility.
— Start broad-spectrum IV antibiotics if bacterial infec-
tion is considered likely.
e Ifanaphylaxis or severe allergic reaction is suspected:
— Follow the anaphylaxis protocols for women and
children (see Section 2.7.C and Section 5.1.B).
o If TRALI is suspected:
— Give high-concentration oxygen, IV fluids and ino-
tropes (as for acute respiratory distress syndrome).
— Ventilation may be urgently required; discuss this with
an anaesthetist.

TRALI improves within 2—-4 days in over 80% of cases if
there is adequate management and respiratory support.
e [f fluid overload is suspected:

— Give IV furosemide and high-concentration oxygen.

Delayed complications of transfusion

Delayed haemolysis of transfused red cells

e Inthose who have previously been immunised to a red
cell antigen during pregnancy or by transfusion, the level
of antibody to the blood group antigen may be so low
as to be undetectable in the pre-transfusion sample.

e However, after transfusion of red cells bearing that
antigen, a rapid secondary immune response raises the
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antibody level dramatically, leading to the rapid destruc-
tion of transfused cells.

e At5-10days post-transfusion, patients present with fever,
falling haemoglobin levels (or an unexpectedly poor rise
in haemoglobin levels), jaundice and haemoglobinuria.

e Arrise in bilirubin levels and positive direct antiglobulin
test (DAT) will also be present.

Development of antibodies to red cells in the

patient’s plasma (alloimmunisation)

e Transfusion of red cells of a different phenotype to that
of the patient will cause alloimmunisation (e.g. develop-
ment of anti-RhD in RhD-negative patients who have
received RhD-positive cells).

e This is dangerous if the patient later receives a red cell
transfusion, and can cause haemolytic disease of the
newborn (HDN).

Iron overload

e FEach unit of blood contains 250 mg of iron, and those
receiving red cells over along period of time may develop
iron accumulation in cardiac and liver tissues.

e Chelation therapy (with desferrioxamine) is used to
minimise iron accumulation in those most at risk.

Infection

e The risk of becoming infected with HIV, hepatitis B or
hepatitis C from transfusion is now small. However,
since there is always the potential for unrecognised or
unknown infection to be spread via transfusion, all non-
essential transfusions should be avoided.

e Blood must be stored at the correct temperature at
all times (at 1-6°C for up to 35 days if using citrate-
phosphate-dextrose adenine anticoagulant or up to
21 days if using citrate-phosphate-double dextrose).
Ideally each blood bag should be labelled with a
temperature-sensitive strip that changes colour when

Basic services provided in the

laboratory and on the ward

Whenever possible, the regional or central laboratory

should procure the chemicals, prepare the reagents and

standards, and distribute them with the necessary controls

and approved testing procedure to district laboratories.

Details on how to prepare the required reagents, standards

and controls can be found in the 1995 WHO publication

Production of Basic Diagnostic Laboratory Reagents.’
For all small hospitals, the WHO recommends six basic

investigations as an absolute minimum:

e haemoglobin or packed cell volume

e blood smear for malaria

e blood glucose levels

e microscopy of cerebrospinal fluid (CSF) and urine

the correct temperature for storage has been exceeded
for a clinically significant period of time.

Improving safety

Reducing transfusion errors

e Introduce robust hospital transfusion protocols.

e Provide training for all staff involved in blood administra-
tion/taking samples for cross-matching.

e An understanding of transfusion medicine should be
a core curricular component for all doctors in training.

e Improved information technology, such as use of a
unique barcode on the patient’s wristband/blood sample
and prepared blood, is important.

e Appoint specialist transfusion practitioners.

Reducing unnecessary transfusion

e Transfusion risks related to the use of allogeneic blood
can be eliminated by the use of autologous blood
(whereby patients collect and store their own blood
for use in planned surgery). However, this practice is
not risk-free.

e Ensure that blood products are only used when the
patient is judged more likely to benefit from than be
harmed by a transfusion.

e Always record in the patient’s notes the indication for
giving blood.

e Adopt procedures such as checking for and correcting
anaemia prior to planned surgery, stopping anticoagu-
lants and antiplatelet drugs before surgery, minimising
the amount of blood taken for laboratory samples, and
using a simple protocol to guide when haemoglobin
should be checked and when red cells should be
transfused.

e Accept alower haemoglobin concentration as a trigger
for transfusion.

e Accept a lower post-transfusion target haemoglobin
level.

Essential laboratory services

e blood grouping and cross-matching
e for newborn care, blood bilirubin levels.

Tests that can be performed on the

wards

These include the following:

e blood grouping

e rapid diagnostic test for Plasmodium falciparum (or
urgent thick blood film for malarial parasites)

e urine microscopy (see Sections 5.6.A and 8.5)

e HIV rapid screening test

e HBsAg screening test

e ‘hot stool’ examination (for Entamoeba histolytica)

e rapid haemoglobin (WHO paper-based method)



e CSF/gland/chancre aspirate/wet preparation for
trypanosomes.

Tests to be performed in the laboratory
These include the following:

e thick and thin blood films for malaria and/or rapid diag-
nostic test for Plasmodium falciparum

smears for Leishmania amastigotes

rapid rk39 Ab test for Leishmania antibodies
Ziehl-Neelsen sputum smears for TB

Ziehl-Neelsen slit skin smears for leprosy
Gram-stained smears

haemoglobin estimation and platelets

total and differential white cell count

erythrocyte sedimentation rate (ESR)

sickle-cell test

HIV and hepatitis screening tests

blood grouping and cross-matching

urine deposits

formol-ethyl acetate concentration and Kato-Katz thick
smears for stool parasites.

Essential equipment

A functioning microscope is essential, and also saves time
and therefore salary costs. Ideally a binocular instrument
should be available, with x 10 eyepieces and x 10, x 40
and x 100 (oil immersion) objectives with