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Adolescent Health
MENSTRUAL HYGIENE MANAGEMENT AMONG ADOLESCENT GIRLS IN UPPER PRIMARY
SCHOOLS IN NAIROBI COUNTY
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Background
Adolescence period in girls is marked by onset of menarche, is a cri�cal period which
requires special a�en�on. Menstrual hygiene management is s�ll a major concern among
adolescent girls in Kenya. Poor menstrual hygiene management can aﬀect school
a�endance and increase vulnerability to reproduc�ve tract infec�ons. Therefore, objec�ve
is to determine knowledge, a�tude and prac�ces of MHM among adolescent girls in upper
primary school girls in Nairobi country.
Methods
We conducted a school based descrip�ve cross sec�onal study among adolescent girls (10 –
19 years). A mixed methodology approach was used. Data was be collected through a
structured pre tested ques�onnaire, focused group discussions, in depth interview and key
informants interviews. Quan�ta�ve data entry and management was done on EpiInfo and
analyses carried out using STATA version 15.1. Qualita�ve data was analyzed manually a�er
verba�m transcrip�on and transla�on. Thema�c content analysis was done to iden�fy
recurring themes.
Results
Among 547 adolescent girls interviewed, 451(82.2%) were categorized as having good
knowledge while only 10 (1.8%) of the girls had poor knowledge of menstrual hygiene
However 527(96.3%) were categorized as prac�cing poor menstrual hygiene while only 20
(3.7%) girls reported prac�cing good menstrual hygiene. Menstrua�on was generally
perceived nega�vely and a taboo subject. Majority of the school had access to basic
sanita�on facili�es but disposal of used menstrual materials s�ll a challenge.
Conclusion
Prac�ces of menstrual hygiene was low among the adolescent girls hence health educa�on
on good prac�ces is needed. Disposal of menstrual items in schools needs to be addressed.
MORTALITY AND LOSS TO FOLLOW-UP AMONG HIV POSITIVE ADOLESCENTS AND YOUNG
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Background

Mortality among HIV-infected adolescents in sub-Saharan Africa remains high compared to
other age-groups. Within programma�c se�ngs, li�le is known about characteris�cs of
adolescent mortality.
Methods
As part of an ongoing clinical trial (NCT03574129), we abstracted rou�ne adolescent and
young adult (AYA) (ages 10-24 years) records from 87 HIV clinics in Kenya, randomly
selected from a na�onal pool of clinics using electronic medical records. Records of AYA
who had at least 1 clinic visit between January 2016 and December 2017 were reviewed to
iden�fy AYA outcomes among AYA with at least 6 months’ poten�al follow-up �me. AYA
who died or were LTFU were compared to AYA con�nuing follow-up using logis�c
regression.
Results
Of 6537 AYA with at least 1 clinic visit between January 2016 and June 2017, 191 (3%) died,
1654 (25%) were lost to follow-up, 601 (9%) transferred out and 4091 (63%) con�nued to
a�end clinic.
Among 191 AYA who died, median age was 18 years (IQR 14, 22), with 30%, 32% and 38% in
the 10-14, 15-19 and 20-24-year age-groups, respec�vely. Fi�y percent were female, 84%
were single, and 54% reported a parent as a support person.
Comparing those who died to those in follow-up, those in the 15-19 and 20-24-year agegroup had 1.35 (95% CI 0.93, 1.94; p=0.11) and 1.97 (95% CI 1.38, 2.81; p <0.001) higher
odds of death than those in the 10-14 year age-group. Male AYA were more likely to die (6%
vs. 4%; OR: 1.48 95% CI 1.20, 1.99; p =0.009). Comparing lost to follow-up to those s�ll in
follow-up, those in 15-19 and 20-24-year age-groups had a signiﬁcantly higher odds of
becoming lost to follow-up than those in the 10-14 year age group (p<0.001 for both). In
contrast to mortality, females were more likely to become lost to follow-up (32% vs. 23%,
p<0.001).
Conclusion
In this programma�c analysis, mortality and loss to follow-up among AYA in HIV care was
high. Mortality was higher and reten�on lower among older AYA (ages 15-24). Males were
more likely to die while females had higher non-reten�on. Deﬁning determinants of
mortality and non-reten�on in youth will be important to tailoring interven�ons in this
popula�on.

Cardiology
AN EVALUATION OF THE ETIOLOGY AND MANAGEMENT OF PAEDIATRIC HEART FAILURE
IN KENYATTA NATIONAL HOSPITAL
Background
Conges�ve heart failure in the pediatric popula�on is a signiﬁcant cause of morbidity and
mortality. It has a wide variety of e�ologies. These causes vary widely among diﬀerent
geographical regions, ages and social classes. There is a paucity of data on the epidemiology,
e�ology, and management of conges�ve heart failure in children as compared to major
advances in research in adult heart failure.
Objec�ves
This study sought to iden�fy the e�ology of conges�ve heart failure among children below
12 years in Kenya�a Na�onal Hospital as well as the types of drugs used in its management.
The study also sought to determine whether the pharmacotherapy was in compliance to the
Kenya na�onal clinical guidelines.
Methods
A cross-sec�onal study involving hospital records was carried out to determine the
e�ologies and types of drugs used in the management of heart failure among the children.

Records were selected from the KNH records department and parents and guardians
recruited from the pediatric wards using simple random sampling. Data was entered into
excel 2013 and analyzed using STATA version 13.0. It was then summarized and presented in
pie charts, bar graphs, and tables.
Results
The major e�ologies for heart failure were infec�ons (58.5%), congenital heart disease (34
%,) pulmonary hypertension (26%), cardiomyopathies (15.1%) and rheuma�c heart disease
(13.2 %.) Most of these e�ologies occurred in combina�on with the major combina�on of
causa�ve factors being congenital heart disease, infec�ons and pulmonary hypertension
that occurred in 13.2% of the cases. The most commonly prescribed drugs were furosemide
which was prescribed in 98.1% of the cases, digoxin in 67.9% and spironolactone in 33.9%.
Only 22.6% of the cases were on the prescribed drug combina�on for heart failure in
children according to the Kenya na�onal clinical guidelines.
Conclusions
The e�ology of heart failure is mul�faceted and there is poor adherence to the Kenya
Na�onal guidelines in the choice of drugs for heart failure as well as the dosing.
Recommenda�ons
Prompt treatment of infec�ons in children with underlying heart disease to prevent the
development of heart failure should be done. The lack of prescriber preference for enalapril
in the management of heart failure should be explored. Research and considera�on to
include spironolactone in the Kenya na�onal clinical guidelines for the management of
pediatric heart failure.
ARTERIOVENOUS MALFORMATION IN A CHILD WITH MITRAL VALVE PROLAPSE: A CASE
REPORT.
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Background:
Mitral valve prolapse (MVP) is well described in literature with an incidence of 2-3% in the
general popula�on (1). However, its co-occurrence with an intracerebral bleed is quite a
rare phenomenon.
Method:
A descrip�ve case report of a two year seven month old female child newly diagnosed with
MVP presen�ng with features of cerebrovascular accident (CVA), secondary to an
intracerebral bleed.
Case Report:
We received the above pa�ent diagnosed 10 days prior to presenta�on, with mitral valve
prolapse and a concurrent large mitral valve mass. This diagnosis had been made a�er the
incidental ﬁnding of a pathological murmur while on treatment for viral enteri�s. The
presen�ng features of CVA in this pa�ent were a headache succeeded by le� upper and
lower limb weakness then a le� sided facial nerve palsy, all occurring within 6 hours. Creac�ve protein was elevated at 96 mg/L, other laboratory parameters were normal. The
computerized tomography scan ﬁndings were a right parieto-occipital acute intracerebral
hemorrhage with mild edema and a midline shi�. Intraopera�vely, the surgeon found a
vascular tumor with 4 arterial feeders. Histological diagnosis was a ruptured and
hemorrhaged brain arteriovenous malforma�on (AVM). Pseudomonas aeruginosa was
isolated on the brain specimen leading to a ﬁnal diagnosis of myco�c aneurysm on an AVM.
Conclusion:

A diagnosis of valvular heart lesion requires a keen ear during clinical assessment. CVA in
pa�ents with valvular heart lesions is not always thrombo�c in nature. A possible gene�c
associa�on between the MVP and AVM should be explored in this pa�ent.
Reference
1. Freed LA, Levy D, Levine RA, Larson MG, Evans JC, Fuller DL et al. Prevalence and
clinical outcome of mitral-valve prolapse. N Engl J Med. 1999; 341:1–7. [PubMed]
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Background
Dilated cardiomyopathy (DCM) in children is characterized by le� ventricular dysfunc�on in
the absence of chronic increased a�erload or volume overload. There is no local study
describing DCM in children. Diagnosis requires a high index of suspicion as it may easily be
missed or diagnosed late which results in high morbidity and mortality. It is associated with
infec�ons - commonly viral, gene�c disorders, malnutri�on and endocrine or metabolic
disorders. Medical management has shown to improve outcome. Cardiac transplant is
unavailable in our se�ng.
Case presenta�on
We present cases of 2 female infants admi�ed to the paediatric intensive care unit at MP
Shah Hospital. The ﬁrst, a 10-month old presented with a 5 day history of fever, coryza,
poor feeding and severe respiratory distress. She was haemodynamically unstable with
abnormal perfusion and hepatomegaly. The second infant, a 2-month-old admi�ed with
poor feeding, respiratory distress, diarrhea (adenovirus) and abnormal perfusion. Cardiac
markers were elevated, chest radiograph showed cardiomegaly and an echocardiogram
showed DCM with low ejec�on frac�on in both. They were intubated and ini�ated on
medical management with inotropic support, diuresis and improved. Both infants are
currently on oral frusemide, enalapril, spironolactone and digoxin and repeat
echocardiograms have shown improvement in ejec�on frac�on.
Conclusions
Determining the e�ology of DCM remains a challenge in resource limited se�ng as imaging,
viral markers and gene�c studies may not be readily be available, hence clinical judgement
remains the key in diagnosis and management. Cardiorespiratory therapies and vasoac�ve
medica�on such as diure�cs, inotropes and vasopressors and vasodilators used in
management have shown to improve outcomes.
Abbrevia�on
DCM- dilated cardiomyopathy
REPAIR OF CONGENITAL HEART DEFECTS AT MP SHAH HOSPITAL.
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Background
Congenital heart disease (CHD) is a cause of signiﬁcant morbidity and mortality in Kenya.
The primary modality of management is surgery or cardiac interven�onal catheteriza�on,

which is a major ﬁnancial burden in a resource limited setting. We present our experience in
screening and management of congenital heart conditions with two charity missions,
Medical Education and Aid to Kenya (MEAK) and Healing Little Hearts (HLH), from the
United Kingdom.
Objective
To audit the congenital heart repairs done at the M.P. Shah Hospital from 2016 to 2018.
Methods
A cross sectional study carried out over 2 years (November 2016 - December 2018) at the
M.P. Shah Hospital. The data was obtained from the hospital record database, recorded in a
questionnaire and analyzed using Stata 14®.
Results
Four hundred and forty three (443) children were screened, out of which 303 had CHD and
148(48.9%) were under the age of 5 years. Ventricular Septal Defect (VSD) 101(33.3%),
Patent Ductus Arteriosus (PDA) 59(19.5%) and Tetralogy of Fallot (TOF) 37(12.1%) were the
commonest CHD. The closure of PDA’s were by ligation 12(14.3%), device 20(23.8%) and coil
3(3.6%). ASD and VSD repairs were 9(10.7%) and 13(15.5%) respec vely. TOF repairs were
performed in 13(15.5%), diagnostic catheterization in 5(5.9%) and pulmonary balloon
valvuloplasty in 9(10.7%).
Conclusions
Despite performing 84 procedures over the last 2 years, a large number of children with
CHD remain unrepaired. Collaboration between public and private sectors with assistance
from international charities can help train local teams to carry out these procedures
independently.
Abbreviations
CHD- Congenital heart disease
VSD- Ventricular septal defect
PDA- Patent ductus arteriosus
TOF- Tetralogy of Fallot
THE CAPMAL STUDY: A LONGITUDINAL STUDY OF MYOCARDIAL FUNCTION IN KENYAN
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Background
Mortality amongst African children hospitalised with severe acute malnutrition remains
high, with sudden, unexpected deaths leading to speculation about potential cardiac causes.
Malnutrition is considered high-risk for cardiac failure; but evidence is limited. We
therefore investigated myocardial and haemodynamic function in this high-risk population.
Methods
A prospective longitudinal study conducted between May 2011 and February 2012
comparing echocardiographic and electrocardiographic (including Holter-monitoring)
ﬁndings in cases (malnourished) versus controls (non-malnourished, matched by age and
presenting clinical syndrome) at admission, day 7 and day 28.
Results

A total 88 cases (52 with marasmus and 36 with kwashiorkor), and 22 controls were enrolled
in the study. On admission, severe hypokalaemia (22% versus 0%), hypoalbuminaemia (75%
versus 18%) and hypothyroidism (20% versus. 0%) were more common in cases than
controls, and associated with typical ECG changes. Overall, 14/88 (16%) cases, but no
controls, died. Holter monitoring demonstrated self-limi�ng signiﬁcant ventricular
arrhythmias in 33/55(60%) cases and 6/18(33%) controls (p=0.049), none temporally related
to adverse events including fatali�es. Myocardial mass was lower in cases on admission, but
not by Day 7. The Tei Index, a measure of global cardiac func�on, was within normal range
and similar in cases (0.37; IQR 0.26-0.45) and controls (0.36; IQR 0.28-0.42).
Echocardiography detected no evidence of cardiac failure among cases, including those
receiving intravenous ﬂuids to correct hypovolaemia. Cardiac dysfunc�on was generally
associated with comorbidity and typical of hypovolaemia, with low cardiac output [median
1.8 litres/minute; IQR 1.5-2.4], high systema�c vascular resistance [1333s/cm5/m2; 11331752], with few diﬀerences between the marasmus and kwashiorkor manifesta�ons of
malnutri�on.
Conclusion
We found li�le evidence that African children with malnutri�on are at greater risk of cardiac
dysfunc�on or clinically-signiﬁcant arrhythmias than controls, or that marasmus and
kwashiorkor diﬀered in cardiovascular proﬁle. These ﬁndings should prompt a review of
current guidelines.
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Background
Mortality amongst African children hospitalised with severe acute malnutrition remains high,
with sudden, unexpected deaths leading to speculation about potential cardiac causes.
Malnutrition is considered high-risk for cardiac failure; but evidence is limited. We therefore
investigated myocardial and haemodynamic function in this high-risk population.
Methods
A prospective longitudinal study conducted between May 2011 and February 2012
comparing echocardiographic and electrocardiographic (including Holter-monitoring)
findings in cases (malnourished) versus controls (non-malnourished, matched by age and
presenting clinical syndrome) at admission, day 7 and day 28.
Results
A total 88 cases (52 with marasmus and 36 with kwashiorkor), and 22 controls were enrolled
in the study. On admission, severe hypokalaemia (22% versus 0%), hypoalbuminaemia (75%
versus 18%) and hypothyroidism (20% versus. 0%) were more common in cases than
controls, and associated with typical ECG changes. Overall, 14/88 (16%) cases, but no
controls, died. Holter monitoring demonstrated self-limiting significant ventricular
arrhythmias in 33/55(60%) cases and 6/18(33%) controls (p=0.049), none temporally related
to adverse events including fatalities. Myocardial mass was lower in cases on admission, but
not by Day 7. The Tei Index, a measure of global cardiac function, was within normal range

and similar in cases (0.37; IQR 0.26-0.45) and controls (0.36; IQR 0.28-0.42).
Echocardiography detected no evidence of cardiac failure among cases, including those
receiving intravenous fluids to correct hypovolaemia. Cardiac dysfunction was generally
associated with comorbidity and typical of hypovolaemia, with low cardiac output [median
1.8 litres/minute; IQR 1.5-2.4], high systematic vascular resistance [1333s/cm5/m2; 11331752], with few differences between the marasmus and kwashiorkor manifestations of
malnutrition.
Conclusion
We found little evidence that African children with malnutrition are at greater risk of cardiac
dysfunction or clinically-significant arrhythmias than controls, or that marasmus and
kwashiorkor differed in cardiovascular profile. These findings should prompt a review of
current guidelines.
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Background
Mortality amongst African children hospitalised with severe acute malnutri�on remains
high, with sudden, unexpected deaths leading to specula�on about poten�al cardiac causes.
Malnutri�on is considered high-risk for cardiac failure; but evidence is limited. We
therefore inves�gated myocardial and haemodynamic func�on in this high-risk popula�on.
Methods
A prospec�ve longitudinal study conducted between May 2011 and February 2012
comparing echocardiographic and electrocardiographic (including Holter-monitoring)
ﬁndings in cases (malnourished) versus controls (non-malnourished, matched by age and
presen�ng clinical syndrome) at admission, day 7 and day 28.
Results
A total 88 cases (52 with marasmus and 36 with kwashiorkor), and 22 controls were enrolled
in the study. On admission, severe hypokalaemia (22% versus 0%), hypoalbuminaemia (75%
versus 18%) and hypothyroidism (20% versus. 0%) were more common in cases than
controls, and associated with typical ECG changes. Overall, 14/88 (16%) cases, but no
controls, died. Holter monitoring demonstrated self-limi�ng signiﬁcant ventricular
arrhythmias in 33/55(60%) cases and 6/18(33%) controls (p=0.049), none temporally related
to adverse events including fatali�es. Myocardial mass was lower in cases on admission, but
not by Day 7. The Tei Index, a measure of global cardiac func�on, was within normal range
and similar in cases (0.37; IQR 0.26-0.45) and controls (0.36; IQR 0.28-0.42).
Echocardiography detected no evidence of cardiac failure among cases, including those
receiving intravenous ﬂuids to correct hypovolaemia. Cardiac dysfunc�on was generally
associated with comorbidity and typical of hypovolaemia, with low cardiac output [median
1.8 litres/minute; IQR 1.5-2.4], high systema�c vascular resistance [1333s/cm5/m2; 11331752], with few diﬀerences between the marasmus and kwashiorkor manifesta�ons of
malnutri�on.
Conclusion

We found li�le evidence that African children with malnutri�on are at greater risk of cardiac
dysfunc�on or clinically-signiﬁcant arrhythmias than controls, or that marasmus and
kwashiorkor diﬀered in cardiovascular proﬁle. These ﬁndings should prompt a review of
current guidelines.
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Undernutri�on underlies almost half of childhood deaths worldwide. Current guidelines rely
on limited evidence, and mortality remains high even when these are applied.
The Childhood Acute Illness and Nutri�on Network (chainnetwork.org), funded by the Bill
and Melinda Gates Founda�on, has 3 sites in Kenya, 2 in Bangladesh and 1 each in Uganda,
Malawi, Burkina Faso and Pakistan. The aim is to op�mize care of hospitalized children 7days to 23-months-old in resource-limited se�ngs to improve survival and growth using
detailed cohort data to fully understand the factors contribu�ng to poor outcomes.
A comprehensive assessment of vulnerability, including clinical, anthropometric, social,
economic, environmental, and caregiver health are collected in a harmonised and
standardised way. Data and samples are collected during admission, and at discharge, 6weeks, 3 and 6-months post-discharge. Community par�cipants representa�ve of the
hospital popula�on are enrolled at a single �me-point.
To date 3000 hospitalised 855 community par�cipants have been enrolled, and stra�ﬁed by
mid upper arm circumference (MUAC). Ini�al analysis shows that MUAC <11.5cm remains a
major risk factor for poor outcome. Across clinical syndromes seen there are common risk
factors seen. Current guidelines address the syndromes but not these risk factors.
Importantly, there are signiﬁcant diﬀerences between children who are discharged
according to usual hospital procedures and those who abscond, leave against advice or are
discharged early. The discharge �mepoint could provide an opportunity for interven�on.
There are no exis�ng guidelines regarding when or how a child should be discharged and
followed-up.

IMPORTANCE OF CAREGIVER WELLBEING AND STAFF SUPPORT FOR HOSPITAL CARE AND
CLINICAL RESEARCH OUTCOMES: EXPERIENCE FROM THE CHILDHOOD ACUTE ILLESS AND
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Background
The Childhood Acute Illness and Nutri�on Network (CHAIN) aims to op�mize the
management and care of hospitalized children in low/middle-income countries (LMIC) to
improve survival and growth, using cohort data to a�empt to fully understand the factors
contribu�ng to poor outcomes, in the context of nutri�on status. The study is being done in
Kenya, Bangladesh, Burkina Faso, Malawi, Uganda and Pakistan.
Methods
In addi�on to clinical informa�on, detailed social and household data is collected, including
a home visit and caregiver characteris�cs. All data is collected in a harmonised and
standardised way, to allow comparison of data despite site diﬀerences. Social and mental
health data are completed by a ﬁeldworker rather than a member of the medical team. The
team are encouraged to build a rapport with the family, and to collect data in an empathic
way.

A standard locally appropriate PHQ-9 ques�onnaire is used to assess caregiver mental
health. Teams have been trained for this. Resources for referral of caregivers found to have
clinical depression are limited and variable.
Results Severe depression based on PHQ 9 score may be present in up to 20% of caregivers
of children with severe acute malnutri�on in hospital, and this is higher than for nonmalnourished pa�ents.

Conclusions
Mental health in LMIC is increasingly recognised as a cause of morbidity. Caregiver mental
health is important to consider in the management of acutely unwell children, par�cularly
for condi�ons where caregiver delivered interven�ons, such as supplementary feeding or
medica�on are central to recovery.
BIOMARKERS OF POST-DISCHARGE MORTALITY AMONG CHILDREN WITH COMPLICATED
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Background
High mortality a�er discharge from hospital has been observed among children with Severe
Acute Malnutri�on (SAM) accompanied by acute illness. However, mechanisms that may be
amenable to interven�on to reduce risk are unknown.

Methods
We performed a nested case-control study among HIV-uninfected children aged 2-59
months treated for complicated SAM according to WHO recommenda�ons at four Kenyan
hospitals. Blood was drawn from 1778 children when clinically judged stable prior to
discharge from hospital. Cases were children who died within 60 days. Controls were
randomly selected children who survived for 1 year without readmission to hospital.
Untargeted proteomics, total protein, cytokines and chemokines, and lep�n were assayed in
plasma and corresponding biological processes determined.
Results
Among 121 cases and 120 controls, C-reac�ve protein, S100-A8/A9 (calprotec�n), plas�n,
lipopolysaccharide binding protein, von Willebrand factor, Granulocyte colony-s�mula�ng
factor, Interleukin 8, Interleukin 15, Interferon gamma-induced protein 10, Tumor necrosis
factor alpha, Interleukin 1 receptor antagonist and lep�n signiﬁcantly diﬀered between
cases and controls (P <0.05 corrected for false discovery). Acute phase responses, cellular
responses to lipopolysaccharide, neutrophil responses to bacteria, and endothelial
responses were enriched among cases. Conclusions. Among apparently clinically stable
children with SAM, a sepsis-like proﬁle is associated with subsequent death. This may be
due to ongoing bacterial infec�on, translocated bacterial products or deranged immune
response during nutri�onal recovery.
Funding
Gates Founda�on
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Background
In Kenya, one in 12 children die as a result of preventable treatable infec�ons like
pneumonia, malaria, diarrhoea and malnutri�on. Baby friendly community ini�a�ve (BFCI),
is a model which aims to empower caregivers with knowledge on Maternal Infant and Young
Child Nutri�on (MIYCN) integrated with water, sanita�on and hygiene services to enable
households raise children to their full poten�al and reduce child mortali�es and morbidity
with focus on community level
Methodology
BFCI was piloted in Kisumu County, Nyakach Sub-County, Oboch Community Unit in 4
villages, 2,460 Household, popula�on of 12,962. Primary targets: pregnant and
breas�eeding mothers, secondary targets: Spouses and family members, while ter�ary
targets were tradi�onal birth a�endants, opinion leaders, Church leaders and teachers. This
model works through forma�on of mother to mother support group and community mother
support group which steer the whole project in the community. Mothers are then taken
through a curriculum of MIYCN for 2 years, graduate, a�er which the project compares the
outcome with the baseline data
Results
As a result of implementa�on pre- lacteal feeding reduced from 21% to 0%, early ini�a�on
42% to 100%, exclusive breas�eeding 37% to 94%, Op�mal complementary feeding 54% to
96%, op�mal iron rich food (animal source) 47% to 88%.We also established func�onal
Breas�eeding Corner, Mother Baby Friendly Resource Centre at the community, Kitchen
garden demonstra�on plots both at the community and Facility, Held baby friendly days,
increased latrine coverage 47% to 76.9%, Handwashing facility 13% to 49.3% as hospital
u�liza�on improved
Conclusion

From this pilot BFCI is a good strategy to improve maternal child health in a resource
constrained locality as it creates environment which promotes child survival for them to
reach their full poten�al in future

ASSESSMENT OF TRIAGE AND ADHERENCE TO INTEGRATED MANAGEMENT OF
CHILDHOOD ILLNESSES GUIDELINES WITHIN SOUTH MUGIRANGO SUB COUNTY, KISII
COUNTY.
Author
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Background
The Integrated Management of Childhood Illnesses (IMCI) guidelines were implemented in
Kenya in the 1990s to improve child health and reduce child morbidity and mortality. These
guidelines provide a framework for health workers to classify symptoms, treat illnesses, and
screen for danger signs requiring referral. A recent study found Kenya to have the lowest
guideline adherence of the studied countries, par�cularly among lowerlevel facili�es. This
highlighted the need to closely examine gaps and barriers to implemen�ng IMCI guidelines.
Objec�ves
To determine the triage process within level 2(L2), level 3(L3) and level 4(L4) facili�es;
provider knowledge in iden�ﬁca�on and triage of sick children; and IMCI guideline
adherence during triage.
Method
During the Kisii child health rota�on, a study using mixed-methods was conducted in
October 2018. Quan�ta�ve and qualita�ve data was gathered from observa�ons of 8
providers during triage, and 10 key informant interviews respec�vely. A video assessment
tool was used when no children were present during triage (n=8). A convenience sample of
9 healthcare facili�es was studied.
Results
At L3 facili�es only 30% (4/13) of the providers were trained in IMCI. Among providers, 30%
of trained and 40% of untrained correctly assessed IMCI danger signs respec�vely. At L3 and
L4 facili�es, none of the providers assessed children for convulsions or lethargy, while 66%
failed to iden�fy children with danger signs. At L3 facili�es, none of the children evaluated
were assessed for history of diarrhea, ear pain and malnutri�on. Barriers of IMCI integra�on
included �me constraints, nega�ve percep�ons of guidelines and lack of training.
Conclusions
Overall, few providers were found to be trained in IMCI guidelines, with par�cularly low
adherence at L3 and L4 facili�es. The study ﬁndings highlight the need to priori�ze training
of healthcare providers at these low-level facili�es to ensure quality paediatric care in low
resource se�ngs

The Private Health Sector as a poten�al for Scaling up Nurturing Care: Case of
KMET Changamsha Watoto Project in Siaya County.
Author and co-authors:
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Background

Approximately 47% of Kenyans goes to the private sector for quality and �mely medical
services1. Despite improved reproduc�ve health services in Siaya, the county faces high
maternal and newborn mortality registering 691 deaths per 100,000 live births2). Studies
reveals: poor infant and young child feeding; low rates of exclusive breas�eeding, late
introduc�on of complementary food and dietary diversity3. About 10,558 girls (10-19 years)
gave birth4. KMET is working in Siaya County to implement Changamsha Watoto project in
11(26%) out of 41 private health facili�es to integrate responsive care and s�mula�on
approaches for children 0–3 years.
Methods
Capacity building of health care providers (HCPs), CHVs5 on Care for Child Development
(CCD); Community conversa�ons for solu�ons in the local context; Peer to peer approach
during teen mums engagement; quality improvement model for enhanced delivery;
Mentorship, support supervision and data quality audit in the facility and community to
improve and integrate child s�mula�on; advocacy for improved investment in Nurturing Care
(NC) by the County.
Results:
1. 34 trained HCPs on CCD in 11 health facili�es.
2. Formed 55 teen mothers support groups with 1,700 members,
3. 7,157 home visits by CHVs reaching 9,730 caregivers and referrals for children with
delayed milestones.
4. Joint suppor�ve supervision and NC mentorship with County oﬃcials.
5. 317 play box sessions reaching reached 8,102 children.
Conclusion
It’s evident that the private HF can easily scale and integrate NC services.
PEDIATRIC DISCHARGE FROM HOSPITAL: A MIXED METHODS ASSESSMENT OF KENYAN
HEALTHCARE WORKERS’ PERCEPTIONS AND REPORTED PRACTICES
Authors
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Background
Kenyan children are at par�cularly high risk of death following discharge from hospital.
Hospital discharge is an important opportunity to deliver interven�ons to vulnerable
children, yet li�le is known about factors that inﬂuence the quality of paediatric care at
discharge.
Methods
We assessed healthcare worker (HCW) a�tudes, percep�ons, and reported prac�ces
regarding paediatric discharge care. All doctors, clinical oﬃcers and nurses involved in
pediatric discharge care at eight county and sub-county hospitals in Migori and Homa Bay
Kenyan Healthcare Sector Market Study Report (2016): Opportunities for the Dutch
Siaya County Multiple Cluster Study 2011; UNFPA, 2014
3
CARE International in Kenya (2016) Analysis for Maternal, Infant and Young Child Nutrition in Siaya, County
4 Kenya Demographic Health Informa�on System 2; 2016
5
Community health volunteers
1
2

coun�es were recruited to complete an online survey and a subset were invited for semistructured interviews.
Results
The survey was completed by 112 out of 140 eligible HCWs (80%). Discharge care was
reported to be very important by 95% of respondents, but 34% of HCWs believed their
hospital to deliver pediatric discharge care “very well”. Seventy-six percent of respondents
incorrectly believed that children discharged from hospital were less likely to die than peers
in the community. Over 75% of HCW considered Kenyan Na�onal recommenda�ons when
discharging children. However, 76% of respondents iden�ﬁed that poor job aids, such as
ﬂow charts or wall charts, limited discharge care.
Interim analysis of 38 interviews suggest HCWs were unaware of poor post-discharge
outcomes due to weak follow-up systems. They reported complex health systems barriers,
including stockouts and insuﬃcient staﬃng, prevent op�mal delivery of discharge care.
Although par�cipants indicated that Kenyan guidelines are “very informa�ve”, their use was
dependent on the child’s illness and hospital norms.
Conclusions: HCWs underes�mated the risk of post-discharge mortality sugges�ng that preand in-service training is needed. Reported barriers to discharge care appeared consistent
across hospitals, sugges�ng renewed a�en�on discharge care in local and na�on al quality
of care assessments would beneﬁt pa�ents. Finally, providers reported widespread
implementa�on of na�onal guidelines, indica�ng that improved recommenda�ons could
improve discharge care.
THE ROLE OF INTERDISCIPLINARY COLLABORATION IN THE IMPLEMENTATION OF THE
BABY FRIENDLY HOSPITAL INITIATIVE
Author
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Background
The World Health Organiza�on (WHO) together with UNICEF developed and launched
the Baby-friendly Hospital Ini�a�ve (BFHI) to guide healthcare providers and facili�es
providing newborn and maternity services to implement the 10 steps to successful
breas�eeding. A challenge in the implementa�on of these steps especially in sub
Saharan Africa and more so in Kenya has been due a failed collabora�on between
healthcare workers towards the goal of BFHI implementa�on. There is evidence that a
collabora�ve eﬀort towards the 10 steps would result in be�er breas�eeding outcomes
including exclusive Breas�eeding up to 6 months and breas�eeding with complementary
feeding up to two years, as recommended by WHO.
Methods
Databases searched were six, including PUBMed, Science Direct, African Journals Online
(AJOL), TRIP Database and MEDLINE. Data on the eﬀects of implemen�ng BFHI and the
barriers to it with emphasis on mul�disciplinary collabora�on was extracted.
Results
When the 10 steps to successful breas�eeding are implemented, there was a reﬂec�ve
diﬀerence in breas�eeding rates. Some steps, reﬂected higher diﬀerences in the rela�ve
baseline than others. These include policy (Step1), training (Step2), skin to skin (Step4), no
supplementa�on (Step6), prenatal counseling (Step3), rooming in (Step7) and no ar�ﬁcial
teats and nipples (step9). A collabora�ve approach was seen to have greater success in the
implementa�on of BFHI.
Conclusion

We recommend a mul�disciplinary collabora�on between healthcare providers in the
facility providing maternity and newborn services including the pediatrician, nurse and
nutri�onist as the primary strategy in the implementa�on of BFHI. Implementa�on
eﬀec�veness would increase through provider training, connec�ng both the hospital and
the community and breas�eeding care support during both the pre and post natal period.
FIRST LINE ANTIMICROBIALS IN CHILDREN WITH COMPLICATED SEVERE ACUTE
MALNUTRITION (FLACSAM)
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Background
As an alterna�ve to conduc�ng mul�ple parallel group randomized controlled trials, the
factorial design is a cost-eﬀec�ve means of evalua�ng mul�ple interven�ons. A factorial
design can also reveal whether or not there is an interac�on between two interven�ons.
Children with severe malnutri�on admi�ed sick to hospitals have high mortality in hospital
and a�er discharge, usually because of infec�on. WHO recommend all children with
complicated severe malnutri�on (SAM) admitted to hospitals are treated with an�bio�cs.
The FLACSAM study is a factorial study assessing two interven�ons in SAM children:
If ce�riaxone is more eﬀec�ve in reducing mortality in SAM children compared to
the currently WHO recommended ﬁrst line (penicillin/ampicillin and gentamicin)
If metronidazole compared to a placebo is more eﬀec�ve in improving the
nutri�onal outcome of SAM children
There is no evidence whether ce�riaxone is more eﬀec�ve and it carries a much greater risk
of inducing an�microbial resistance. A second area of uncertainty is the use of
metronidazole to reduce malabsorp�on and inﬂamma�on from bacterial growth in the
small bowel and parasi�c infec�ons.
Methods
The trial is inves�ga�ng two separate an�microbial interven�ons in a 2x2 factorial design
randomised controlled clinical trial. Two randomisa�ons are made. The two interven�ons
will be analysed separately. Ce�riaxone and metronidazole is an eﬀec�ve and commonly
used an�bio�c combina�on, hence major interac�ons that interfere with eﬃcacy are
unlikely. However, evidence for interac�on between the two interven�ons will be tested.
Results

The FLACSAM trial is currently ongoing in Mombasa, Mbagathi, Kiliﬁ and Mbale in Uganda.
The trial began on 4th September 2018. As at 30th of January 2019, the trial had enrolled a
total of 829 par�cipants out of 2,000.
Conclusions
Evidence from the FLACSAM trial is expected to ra�onalize, eﬀec�ve an�bio�c guidelines.
MANAGING CARE TRANSITIONS TO IMPROVE PATIENT OUTCOMES. A CASE OF
GERTRUDE’S CHILDREN’S HOSPITAL (GCH).
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Background
Transi�on of care is the movement of pa�ents between health care points as their
condi�ons/care needs change. These transi�ons do not always go smoothly and aﬀects all
healthcare se�ngs. Problems with care transi�ons cause pa�ent harm, higher inpa�ent
readmission-rates and high costs. 80% of serious medical-errors involve some
communica�on gap during care-transi�on. In the United States (US) care transi�on
problems cost the health system $12 to $44 billion dollars annually. This study involved
reviewing the hospital’s care transi�ons from satellite clinics to main hospital. The aim was
to iden�fy gaps and implement strategies to improve care outcomes.
Methods
The study site was GCH. Strategies implemented were; mul�disciplinary team review of the
satellite transi�on; using both proac�ve and reac�ve approaches, providing a seamless
transi�on of pa�ent informa�on, improving ambulance transfer process, implemen�ng a
mandatory review process in main hospital outpa�ent prior to transi�ng to the ward,
introduc�on of standardized pa�ent transfer tools with well-deﬁned transfer criteria and
ﬁnally Monitor, Measure and Act approach.
Results
There has been reduc�on in adverse events related to satellite Main hospital care
transi�ons from an average of 3 per year in 2016 to Zero in 2018. There has been zero
mortality a�ributed to poor satellite Main Hospital transi�ons. Post pa�ent-discharge,
readmission-rate has been stable; ranging within 1.5% to 3.4% which is within the
interna�onal-benchmark of ≤ 4.45%; none related to satellite to main hospital transi�on.
Conclusions
The results show that Improving care transi�ons reduces pa�ent harm and improves pa�ent
outcomes. There is need to have processes which address all care transi�on points and
implement policies and procedures to make these transi�on points safe. Monitor, Measure
and Act approach is cri�cal in this process.
HEALTH SEEKING BEHAVIORS AMONGST CAREGIVERS OF CHILDREN UNDER FIVE YEARS
OLD IN SOUTH MUGIRANGO, KISII
Background
The CHEP/REACH program is an educa�onal program founded in 2009 with collabora�on
between the University of Nairobi and the University of Washington with the primary goal
of training pediatric residents in community child health. In 2017 physicians and then nurses
carried out a na�onal strike in Kenya that shut down government clinics and hospitals
spanning an 11 months period. In response to concerns from healthcare providers about
how health care was provided during the strike a community assessment was carried out in
Kisii County, Kenya.
Project Ques�on and Objec�ves

The study aims to determine the health seeking behavior of caregivers of children under 5
years in South Mugirango of Kisii County.
Methods
A mix-methods approach was u�lized to gather data. Qualita�ve techniques u�lized
included free lis�ng ques�onnaires in Nduru Market (n=25), key informant interviews (n=6),
two focus group discussions of community health volunteers and “community experts”
(grandmothers, tradi�onal healers), and community mapping. Quan�ta�ve data from Nduru
Subcounty Hospital and Tabaka Mission Hospital was gathered.
Results
Two themes from the qualita�ve data, namely that 1) health seeking behaviors of caregivers
of children under ﬁve years old are informed by type of illness (eg, respiratory illness are
brought to hospitals while rashes taken to herbalists), economic constraints, proximity of
health facili�es, and perceived quality of providers and facili�es; and 2) caregivers have a
diverse array of op�ons for care for their ill child when government facili�es are not
available including tradi�onal healers, private facili�es, and faith-based health facili�es.
Increased use of tradi�onal healers during the strike raised concern for improper care for
some cases, including the use of herbs to treat kwashiorkor and abdominal pain. Analysis of
inpa�ent and outpa�ent a�endance at a government and a private facility comparing
admissions and clinic visits for years 2016 and 2017 showed that more children were seen in
private hospitals and clinics compared to public facili�es during the 2017 strike. Finally, the
role of individual’s conﬁdence in a par�cular service provider plays a large role in health
seeking behavior. For example, the Luo/Kisii aﬃlia�on of the owners of a private hospital
was a major draw for clientele. Poor quality services, including long lines, wait �mes,
medica�on shortages, and harassment by health workers deter families from bringing in
their sick child.
Conclusions
While health worker strikes threaten the well-being of children in low income countries such
as Kenya, these strikes urge the government to focus on improvements in public facili�es,
and communi�es can seek several alterna�ve sources of health care during such strikes.
Tradi�onal healers play an important role in child health of these Kenyan communi�es,
having gained the trust of the community.
IMPROVING OUTCOMES OF LOW BIRTH WEIGHT BABIES: INTEGRATION OFKANGAROO
MOTHER CARE IN THE NEWBORN UNIT MIGORI COUNTY REFERRAL HOSPITAL, KENYA
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Background
Preterm births and being small for gesta�onal age (SGA) are the causes of Low Birth Weight
(LBW) and contributes to 60% to 80% of neonatal deaths. According to Kenya Demographic
and Household Survey 2014, prematurity contributed to 10% of under 5 mortality. Threequarters of these deaths could be prevented with current, cost-eﬀec�ve interven�ons like
Kangaroo Mother Care (KMC).
Methods
Maternity, Newborn and KMC registers were reviewed for two �me periods; January to June
2017 and January to June 2018. The ﬁrst and second �me periods reﬂec�ng the periods
before and a�er integra�on of KMC with NBU (New Born Unit) respec�vely. All records of
babies with a birth weight ≤ 2500gramsat the NBU were included in the analysis irrespec�ve

of the gesta�onal age at birth. Outcomes were determined by the status (Dead or Alive) at
the �me of discharge from the NBU.
Results
Between January and June 2017, there were 1,253 deliveries in MCRH of which 109 (8.7%)
were small for gesta�onal age and 258 (20.6%) were preterm. Of the 258 preterm babies,
92 (7.3%) had a low birth weight. The total number of LBW babies was 201 (16%), however
only 113 were admi�ed in the NBU of which 37 (33%) died while 76 (67%) survived through
KMC care. Between January and June 2018, there were 1,920 deliveries in MCRH of which
246 (12.8%) were small for gesta�onal age, 250 (13%) were preterm. Of the 250 preterm
babies, 115 (6%) had a low birth weight. The total number of LBW babies was 365 (19%),
however only 168 were admi�ed in the NBU of which 33(20%) died, while 135(80%)
survived through KMC care.
Conclusion
Survival rates improvement was noted with integra�on of KMC into the NBU. Policy focus
on integra�on would therefore contribute to increased survival rates among LBW babies.
Key words
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BEYOND CHILD SURVIVAL – A HOLISTIC APPROACH TO CHILD HEALTH – KPA 2019
ICCM: A CATALYST FOR IMPROVING NEWBORN AND CHILD HEALTH CARE IN HARD – TO –
REACH AREAS OF MIGORI COUNTY.
Authors
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Introduc�on
Implemen�ng Integrated Community Case Management (iCCM) in hard – to – reach areas
improve the quality of care for the main killers of under 5 children at the community level. It
uses CHVs to adequately prevent and treat these common illnesses at the community
and/or refer for treatment at the health facili�es. This study hypothesized that following
ICCM training, diarrhoea burden at the facility will reduce and addi�onal improvement in
the quality of newborn and immuniza�on care at the community.
Methods
This is a cross – sec�onal 6 months pre – post review of diarrhoea, newborn and
immuniza�on data from the DHIS2 for a hard – to – reach community unit following ICCM
training and suppor�ve supervision for 10 CHVs in 2018 in Komenya CU, Migori. The ﬁndings
for the indicators of interest from the two �me periods (Jan – June and July – Dec 2018)
were compared through a two – sample test of propor�ons. P – values ≤0.05 were
considered sta�s�cally signiﬁcant.
Results
Diarrhoea cases reported during the pre – post periods were: 27 vs 101 cases respec�vely.
Following training, 56 cases of diarrhoea were diagnosed at the community (0 vs 55%,
P<0.0001) of which 40 (71%) were correctly treated with ORS/Zinc by the CHVs post
training. Ten (10) cases were iden�ﬁed as fast breathing and referred to the facility for
treatment with an�bio�cs. There were sta�s�cally signiﬁcant increases in the propor�on of
children under 1 referred for immuniza�on (48 vs 72%, p=0.0001), newborns visited at the
community within 48 hrs of birth by CHVs (35 vs 46%, p=0.0436) and defaulters referred for
immuniza�on (32 vs 54%, p=0.0004).
Conclusion
ICCM improved the community newborn and immuniza�on services. Stock – outs of
ORS/Zinc at the facility hindered correct treatment of diarrhoea as per protocols.
Recommenda�on
Need for regular ICCM suppor�ve supervision to improve the community newborn and child
care.

THE CHILDHOOD ACUTE ILLNESS AND NUTRITION NETWORK: CLINICIANS’ EXPERIENCES OF
ETHICAL DILEMMAS AND PERCEIVED BOUNDARIES BETWEEN RESEARCH AND DUTIES OF
CARE IN RESEARCH WITH VULNERABLE CHILDREN
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Background
The Childhood Acute Illness Nutri�on (CHAIN) Network is an observa�onal cohort study
taking place in nine hospital sites in six countries in Africa and South Asia. CHAIN aims to
op�mize care of hospitalized children in resource-limited se�ngs to improve survival and
growth, using detailed clinical, nutri�onal, immunological, socio-economic and clinical data
to be�er understand factors contribu�ng to poor outcome. Par�cipant infants and
caregivers are seen at mul�ple �me points in hospital and a�er discharge.
Methods
Within Kenya the network included a qualita�ve social science sub-study exploring
experiences of children, caregivers, and healthcare workers in hospital and in the
community. Regular team mee�ngs to reﬂect on ethical challenges and strategies of
frontline clinicians in this study were established. Deﬁni�ons of ethical dilemmas were
opera�onalised using tools with ac�on points documented.
Results
We will share lessons learned when clinicians engage vulnerable families more regularly and
in greater depth than is typical in rou�ne prac�ce in our se�ngs. Speciﬁcall y, we will discuss
challenges in establishing caring but ‘appropriate’ rela�onships with vulnerable families,
blurred boundaries between research and du�es of care, and how these obliga�ons inform
consent processes and beneﬁt sharing obliga�ons and responsibili�es.
Conclusion:
Discussion of ethical and social aspects of research and clinical care is beneﬁcial to the
health care team and may improve care. Discussion of complex situa�ons and
understanding pa�ent / par�cipant perspec�ves has been key to our rela�onship with
pa�ents and caregivers within this in-depth study at Kenyan sites
COMPLEMENTARY FEEDING PRACTICES AND THEIR DETERMINANTS IN INFANTS AND
YOUNG CHILDREN ON FOLLOW UP AT A PRIVATE TERTIARY HOSPITAL IN NAIROBI.
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Worldwide, maternal and child under-nutri�on is the underlying cause of more than onethird of all deaths in children under ﬁve. Appropriate complementary feeding (CF) is one of
the interven�ons with the greatest poten�al for reduc�on of nutri�on-related diseases and
mortali�es. This study inves�gated caregivers' knowledge, a�tude and prac�ces of CF of
infants and young children on follow up AKUH-N well baby clinic. Furthermore, it sought to
evaluate the factors inﬂuencing compliance with these guidelines. This was a mixed
methods descrip�ve, cross-sec�onal study. A total of 290 caregivers of infants and young
children aged between nine and twenty-four months were recruited for the quan�ta�ve
part of the study. Twenty-one caregivers were purposively sampled for in-depth interviews.
Caregivers had an average to high knowledge score, with majority (88.3%) of them repor�ng

the paediatrician as an informa�on source. Less than half (43.1%) of caregivers were fully
compliant to the World Health Organisa�on (WHO) guidelines for complementary feeding.
Timely introduc�on, con�nued breas�eeding, minimum meal frequency and minimum meal
diversity were estimated at 76.9%, 74.1%, 95.2% and 91.7% respec�vely. Underweight and
stun�ng rates were at 6.9% and 1.7% while 8.6% of children were overweight. Failure to
meet the CF guidelines was associated with the child being overweight (p< 0.056). Access to
informa�on, support from healthcare workers and fear of allergic reac�ons were among the
factors that aﬀected CF prac�ce. There is an emerging trend towards early childhood
obesity- about double of the 2014 Kenya Demographic and Health Survey es�mates. More
a�en�on needs to be paid to providing prac�cal guidelines for the CF period in our se�ng.
KNOWLEDGE, ATTITUDES, PRACTICES AND BARRIERS IN USE OF EVIDENCE-BASED
MEDICINE AMONG RESIDENT PHYSICIANS IN AGA KHAN UNIVERSITY HOSPITAL, NAIROBI
Author
Unadkat M., Kamya D., Kathomi C., Ngugi A.
Aﬃlia�ons
Aga Khan University Hospital, Nairobi
Background
Evidence based medicine (EBM) helps clinicians to integrate latest research evidence into
their daily clinical prac�ce. African policymakers need access to high quality evidence to
implement strategies to achieve the United Na�on’s Sustainable Development Goals. High
rates of child mortality s�ll persist in Sub Saharan Africa, which carries about half of the
burden of the world’s under-ﬁve deaths. There is a need for all healthcare professions to
adopt EBM in order to provide safe and cost-eﬀec�ve care. Postgraduate residents are at
the frontline of healthcare delivery and all medical ins�tu�ons should strive to produce
prac��oners of EBM.
Methods
A mixed methods study was conducted. The quan�ta�ve tool was an online ques�onnaire
sent to all residents via survey monkey and interviews were conducted to gain a deeper
understanding of the knowledge, a�tude and prac�ce of residents towards EBM and their
perceived barriers.
Results
The mean scores for knowledge, a�tude and prac�ce of EBM among residents were 73.88,
66.96 and 63.19 respec�vely. There was a signiﬁcant associa�on between department and
year of residency with prac�ce of EBM. From the interviews, residents again demonstrated
good knowledge and support of EBM but prac�ce remained low. Main barriers were: lack of
mo�va�on, lack of �me, lack of skills, pa�ent overload, lack of resources, in�mida�on from
pa�ents and fear of challenging the consultants.
Conclusion
Although there is a good understanding and support of EBM among residents, major
barriers iden�ﬁed were lack of �me and lack of skills to prac�ce EBM. Therefore, enhancing
the use of EBM concepts in a �mely and accurate manner is highly recommended at both
ins�tu�onal and na�onal level.
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Introduc�on
Africa region targets to eliminate measles by 2020. However, coverage levels remain well
short of the WHO recommended measles/rubella (MR) immuniza�on coverage of at least
95% to prevent outbreaks, avert preventable deaths and achieve regional elimina�on goals.
This study assesses the eﬀect of MR1 – MR2 cohort tracking to improve coverage in a rural
hard – to – reach area.
Methods
This was a cross-sec�onal review of DHIS2 MR1 and MR2 immuniza�on data for a two 5 –
month period in 2017 and 2018 a year apart for Bondo dispensary in Migori. In April 2018,
MR1 – MR2 cohort tracking involving mapping and lis�ng of all children due for MR1/MR2
from the permanent register per month, reminder calls made and CHVs followed the
mapped children in their catchment area for return for the due an�gens. MR1/MR2
coverage from the two �me 5 month periods in 2017 and 2018 were compared through a
two – sample test of propor�ons. P – values ≤0.05 were considered sta�s�cally signiﬁcant.
Results
There were sta�s�cally signiﬁcant increases in the propor�on of under 1 children reached
with MR1 (93 vs 100%, p=0.00036) and MR2 for children at ≥18 months (60 vs 77%,
p=0.0044). The ﬁndings show a signiﬁcant improvement on the African region MR1 coverage
that has now stagnated between 71 and 74% and MR2 coverage very low at 24%.
Conclusion
Popula�on mapping both geographical and by child’s age allows an easy follow – up plan
that can be very useful for defaulter tracing in immuniza�on.
Recommenda�on
Mapping of children for all an�gens by age and geographical loca�on a�er the ini�al ﬁrst
doses of PENTAVALENT 1 at 6 weeks should be replicated including for Vitamin A as
recommended by the KEPI schedule to improve immuniza�on coverage in the underserved
popula�ons.
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Background
Accurate measurement of oxygen satura�ons by a pulse oximetry is the WHO gold standard
for correctly iden�fying children with hypoxaemia. Pulse oximeters vary in quality and the
ability to adjust for source errors eg poor digit perfusion and mo�on. Masimo SET: Measure
through Mo�on and Low Perfusion is a world leading technology to ensure accurate
assessment of non-invasive oxygen satura�on measurement. We inves�gated its diagnos�c
performance against other standard pulse oximeters in the COAST trial.

Methods
We compared standard pulse oximeters are currently being used in the COAST trial
SPECTRO™2 | 30 and Mini-Torr Plus® (Smiths Medical) (which include technologies for low
ﬂow and movement) to BitMOS sat 801+ (including Masimo SET) pulse oximeters. In the
ﬁrst hour of recruitment to the trial we a�ached the standard oximeter to index ﬁnger of
right hand at the same �me use the Bitmos oximeter on the le�-hand index ﬁnger to
simultaneous record the satura�ons and perfusion index (Bitmos only). We then switched
immediately standard oximeter to the le� and Bitmos to the right digit to check satura�ons
(and PI) simultaneously. Three categories of oxygen satura�ons were considered >92%
(normal); 80-92% (hypoxaemia) and <=80% (severe hypoxaemia).
Results
One hundred and fourteen children were included. Le� digit Bitmos machine classiﬁed 64
(>92%), 43 (80-92%) and 7 (<=80%) versus standard pulse oximeters classifica�on on the
same children as 41 (>92%), 66 (80-92%) and 7 (<=80%). Implying that 20% of children were
erroneously classiﬁed as requiring oxygen. The means between the two methods were
sta�s�cally diﬀerent (Student’s t-test P=0.007) for the right hand readings but no diﬀerence
for the le� hand.
Conclusions
BitMOS sat 801+ machine provided more consistent reading and therefore became to
preferred method for screening poten�ally eligible children. The diﬀerences in the right and
le� digit needs further inves�ga�on.
PRE-HOSPITAL MANAGEMENT OF SEVERELY ILL PEDIATRIC PATIENTS IN KISII COUNTY,
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Background
In Kenya, the under-ﬁve (U5) mortality rate is 50.4 per 1,000 live births, while that of Kisii is
75 per 1,000 live births, both of which are more than the target rate s�pulated by the
Sustainable Development Goals for 2030. Previous studies have reported that in-hospital
child mortality in Kenya is highest during the ﬁrst 48 hours of hospitaliza�on, and that
children who present later in their illness have worse outcomes. The objec�ve of this study
was to assess the pre-hospital management of severely ill (SI) and non-severely ill (NSI)
pa�ents.
Methods
We performed a prospec�ve cohort study to compare pre-hospital management of severely
ill (SI) pa�ents with non-severely ill (NSI) pa�ents. All pa�ents aged 1 month to 12 years
admi�ed to the paediatric ward at Kisii Teaching and Referral Hospital (KTRH) between July
16 and August 7, 2018 were consecu�vely enrolled. Illness severity was deﬁned using IMCI
guidelines. Data for each pa�ent were collected from chart review and caregiver interview.
For comparisons of cohorts, 2 test was used for propor�ons and Mann-Whitney-Wilcoxon
test for frequencies.
Results
31 SI pa�ents and 28 NSI pa�ents were enrolled. SI pa�ents were sick for significantly longer
than NSI pa�ents (mean 8.26 days, vs. 3.61 days prior to admission; p = 0.027). SI children
had symptoms longer prior to evalua�on by any type of provider. SI children were also
evaluated by any provider later than NSI pa�ents (mean 2.42 days, vs. 1.07 days prior to ﬁrst
provider assessment; p = 0.0027). SI children were seen by signiﬁcantly more providers prior

to KTRH presenta�on when compared to NSI children (mean 1.9, vs. 1.2 providers not
including KTRH; p=0.012).
Conclusion
Crea�on of awareness and educa�on on severe illness iden�ﬁca�on and referral to hospital
in the Kisii community may reduce childhood mortality.
EXTUBATION GUIDELINE ADHERENCE AND EXTUBATION FAILURE IN PAEDIATRIC PATIENTS
AT KENYATTA NATIONAL HOSPITAL.
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Ra�onale
Children under 5 years of age are at risk of death from preventable and/or reversible causes
par�cularly in resource-limited se�ngs, which have sparse cri�cal care resources. At the
Kenya�a Na�onal Hospital, guidelines based on interna�onal literature are u�lised, but
�ming of extuba�on con�nues to rely heavily on clinical judgement.
Objec�ves
To determine extuba�on failure rate, adherence to guidelines and the rela�onship between
the two in paediatric ICU pa�ents.
Methods
The study was a hospital based, retrospec�ve, observational cohort study set in the main
ICU and paediatric ICU at Kenya�a Na�onal Hospital. The par�cipants were children aged 1
month to 12 years.
Measurements
Pa�ent records were accessed retrospec�vely and data collected regarding the pa�ent
characteris�cs, adherence to extuba�on guidelines and extuba�on outcome.
Results
The study enrolled 56 out of 84 possible eligible par�cipants, with 62 extuba�on a�empts
recorded. Of the par�cipants, 57.2% were male, 89.3% were below the age of 5 years, with
median age of 13.5 months (IQR 2 months – 82 months). Respiratory and neurological
diagnoses were a common reason for intuba�on in these pa�ents. Of the extuba�ons, 74%
met between 5 to 7 of the guidelines. Overall extuba�on failure (EF) rate was 11.3% with
unplanned extuba�ons at 22.6%.
Conclusion
Our EF rate is comparable to documented rates worldwide despite incomplete adherence to
the guidelines. Two criteria (control of underlying disease and hemodynamic stability)
appeared protec�ve against EF in this small popula�on. The low EF rate in unplanned
extuba�ons suggests an overly conserva�ve approach to assessing extuba�on readiness.
CLINICAL PROFILE & INTENSIVE CARE UNIT (ICU) DISCHARGE OUTCOMES OF CHILDREN
AGED ≥ 2 MONTHS MECHANICALLY VENTILATED AT AIC KIJABE HOSPITAL
Authors
K-Barasa I W, Okeyo L, Steere M
Aﬃlia�on
AIC KIJABE HOSPITAL, KENYA

A core component of cri�cal care is access to ICU services with the provision of mechanical
ven�la�on by a highly skilled team of clinicians and nurses. With the devolvement of
healthcare in Kenya, there is a na�onal focus on rolling out ICU equipment including
mechanical ven�lators, a life-saving interven�on but s�ll a limited resource. While the
reported mortality rate of children including neonates admi�ed to general ICU facili�es in
some African countries has ranged between 10% to 40% ¹ ² ³, there is s�ll paucity of data
on what is achievable in our set up.
This study seeks to describe the clinical proﬁle and discharge outcomes of children aged ≥ 2
months mechanically ven�lated at our 2 ven�lated paediatric ICU beds from January 2014
to December 2018.
Methods
A retrospec�ve descrip�ve study involving chart reviews of all children ≥ 2 months
mechanically ven�lated at our ICU for the period of ﬁve years.
Results
Of the 314 children aged ≥ 2 months admi�ed to the ICU, 198 (63%) were mechanically
ven�lated. The primary diagnosis was a surgical condi�on in 42% (84). Survival at discharge
from ICU was 52% (104).
While the median age at admission was 18 months, close to a third (27.2%) of the pa�ents
were ≥ 5 years old. Nearly half of the pa�ents (42.2%) had been in the hospital for ≥
48hours prior to intuba�on. The median dura�on of ven�la�on was 3 days. Culture posi�ve
sepsis was found in 17.3% of the admissions, while vasopressors were administered in
29.5% of the admissions. Unplanned self-extuba�ng was the most commonly reported
complica�on
Conclusion
This data presents an achievable though lower than reported elsewhere goal of survival for
ven�lated pa�ents in our se�ng. Further sub-classiﬁca�on of severity at admission using
scores such PELOD is paramount to further deﬁne level of acuity and objec�vely compare
outcomes with those reported elsewhere.
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Background
Respiratory failure remains a leading cause of mortality in the pediatric popula�on. The
respiratory system fails in its gas exchange func�on of oxygena�on (type I/hypoxemic
respiratory failure) or carbon dioxide elimina�on (type II/hyper-capnoeic respiratory failure)
or both.
High frequency oscillatory ven�la�on (HFOV) is a type of mechanical ven�la�on that uses a
constant distending mean airway pressure (MAP), with pressure varia�ons oscilla�ng
around the MAP at very high rates. This delivers small �dal volumes at high frequencies,

maintains constant lung recruitment and prevents ven�lator-induced lung injury. HFOV is
used as a rescue therapy in refractory respiratory failure (1).We present a case series of
pa�ents with respiratory failure due to varying diagnoses managed with HFOV in a ter�ary
paediatric center between January 2018 and January 2019.
Methods
Descrip�ve case series study
Results
Six pa�ents (age 0-3years) admi�ed to the Paediatric Cri�cal Care Unit between January
2018 and January 2019, with respiratory failure refractory to conven�onal ven�la�on were
placed on HF0V. There was improvement in ven�la�on with a mean decrease in par�al
pressure of carbon dioxide (PaCO²) of 50 mmHg at 12 hours and a mean decrease in MAP of
2cmH20 at 24 hours and 4cmH2O at 48 hours with subsequent improvement in
oxygena�on. The mean dura�on of days on HFOV was 5 days. None of the pa�ents suﬀered
pneumothorax, pneumomedias�num or subcutaneous emphysema while on HFOV.
Conclusions
All our pa�ents showed a decrease in hypercapnoea and MAP. HFOV was tolerated without
evidence of new/worsening cardiorespiratory decompensa�on or respiratory complications.
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Background
HRD is a syndrome of congenital hypoparathyroidism, facial dysmorphism and psychomotor
retarda�on, commonly reported among consanguineous couples of Arab ethnicity. It is due
to a muta�on in the tubulin speciﬁc chaperone E (TBCE) gene on chromosome 1q42. It
follows an autosomal recessive pa�ern. We report a 4 month old baby born to
consanguineous couple of Somali community with hypoparathyroidism, tetany, facial
dysmorphism and developmental delay compa�ble with HRD syndrome.
Method
Descrip�ve case report.
Results
A 4 month old male baby born to a consanguineous couple of Somali community, presented
with a 2 day history of intractable seizures and cramps. He had delayed social smile and
neck support. He is the 1st triplet and the 8th born in a family of 10 children.The 2nd triplet is
a male with similar symptoms but stable. The 3rd born is a 10 year old male with the similar
condi�on and now has brain calciﬁca�ons. He was ini�ally treated with carbamazepine and
phenobarbitone. The height was 50cm (below the 3rd percen�le), weight was 4kg (below
the 50th percen�le), and head circumference was 43cm (below the 97th percen�le). He had
mid-face hypoplasia, micrognathia, bilateral cataracts, high arched palate, prominent
forehead, depressed nasal bridge, hypertelorism, low set ears and features of
bronchopneumonia. His serum calcium was 0.95 mmol/l (reference:2.1-2.6 mmol/l)
magnesium level was 0.55 mmol/l (reference:0.8-1mmol/l); parathyroid hormone 5.14pg/ml

(reference:16-65pg/ml);phosphate levels was 3.83mmol/l (reference:1.3-2.26mmol/l) with
osteopenic changes on chest x-ray and increased suscep�bility to infec�ons during his
hospital stay.
Conclusion
HRD syndrome ushers a need for early gene�c screening and counselling to the
family;extensive organ assessment due to the sequelae of deposi�on of calcium phosphate
complexes and early interven�ons especially for the eyes and kidneys.
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Background
There is increasing recogni�on that children remain at elevated risk of death following
discharge from health facili�es in resource-poor se�ngs. Diarrhea has been highlighted as a
risk factor for post-discharge mortality.
Methods
A retrospec�ve cohort study was conducted to es�mate the incidence and demographic,
clinical and biochemical features associated with inpa�ent and one-year post-discharge
mortality amongst children aged 2-59 months admi�ed with diarrhea from 2007 to 2015 at
Kiliﬁ County Hospital and who were residents of Kiliﬁ Health and Demographic Surveillance
System (KHDSS). Log-binomial regression was used to iden�fy risk factors for inpa�ent
mortality and Cox propor�on regression for post-discharge mortality. Time at risk was from
date of discharge to date of death, outmigra�on or 365 days later.
Results
2626 child KHDSS residents were admi�ed with diarrhea, median age 13 (Interquar�le
range IQR8-21) months, 415 (16%) were severely malnourished and 130 (5.0%) had a
posi�ve HIV test. 121 (4.6%) died in hospital and of 2505 children discharged alive, 49 (2.1%)
died a�er discharge: 21.4 (95% Conﬁdence intervals CI 16.1-28.3) deaths per 1000 childyears). Admission with signs of both diarrhea and severe pneumonia, or severe pneumonia
alone had a higher risk of both inpa�ent and post-discharge mortality than diarrhea alone.
There was no signiﬁcant diﬀerence in inpa�ent and post-discharge mortality between
children admi�ed with diarrhea alone and those with other diagnoses excluding severe
pneumonia. HIV, low mid-upper arm circumference (MUAC) and bacteremia were
associated with inpa�ent and post-discharge mortality. Prior admission and lower chest wall
indrawing were only associated with post-discharge mortality. Age, stuntedness and
persistent or bloody diarrhea, were not associated with inpa�ent or post-discharge
mortality.
Conclusions

Our results accentuate the need for research to improve the uptake and outcomes of
services for malnutri�on and HIV as well as to elucidate causal pathways and test
interven�ons to mi�gate these risks.
PREVALENCE OF ROTAVIRUS INFECTION AMONG CHILDREN WITH ACUTE DIARRHOEA
AFTER ROTAVIRUS VACCINE INTRODUCTION IN KENYA, A HOSPITAL CROSS-SECTIONAL
STUDY.
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Background
Rotavirus infec�on is the commonest cause of acute gastroenteri�s globally in children
under ﬁve years of age. Rotavirus vaccina�on is considered an eﬀec�ve public health
strategy to prevent infec�on and reduce the severity of disease. Rotavirus vaccina�on was
introduced in Kenya in 2014. The objec�ve of our study was to determine the prevalence of
rotavirus infec�on, severity of acute diarrhoea and to determine the rotavirus vaccina�on
status among children aged 3-24 months presen�ng with acute diarrhoea at Kenya�a
Na�onal Hospital a�er introduc�on of rotavirus vaccine.
Methods
365 children aged 3-24 months presen�ng with acute diarrhoea at KNH were recruited from
August 2016 to April 2017. Data on rotavirus vaccina�on status, nutri�onal status and
sociodemographic characteris�cs were obtained and a full clinical evalua�on of the pa�ents
was done. Severity of the gastroenteri�s was assessed using the 20 point Vesikari Clinical
Severity Scoring System. Comorbid condi�ons were established from pa�ent’s clinical
records and physical examina�on. Stool specimens from study par�cipants were tested for
rotavirus using a commercially available ELISA kit.
Results
Majority of the children (96.7%) had received rotavirus vaccina�ons. The overall rotavirus
prevalence was 14.5% and was higher among 17-24 months at 19.5%. The prevalence
somewhat diﬀered by gender, nutri�onal status, exclusive breas�eeding status, age and
educa�on level of mother/caregiver. Overall, a half of the children had severe acute
diarrhoea and there were some diﬀerences in severity by child/mother characteris�cs.
Conclusion
There is s�ll burden of rotavirus diarrhoea a�er introduc�on of rotavirus vaccine and the
prevalence varies by child characteris�cs.
Key words
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Background
Non-alcoholic fa�y liver disease (NAFLD) an o�en asymptoma�c condi�on, is one of the
leading causes of chronic liver disease and is associated with increase in cardiovascular
morbidity. In children, it has been posi�vely linked to being overweight or obese. When
detected early it is reversible upon ins�tu�on of lifestyle changes targeted at weight
reduc�on. Establishing the prevalence of NAFLD in Kenyan children would serve as a
benchmark for long term monitoring of associated morbidity and guide in public health
policies aimed at early screening and interven�on.

Methods
A descrip�ve cross sec�onal study was carried out in 103 overweight and obese children
aged six to eighteen years seeking ambulatory health care services in Nairobi a�er obtaining
parental consent. Blood pressure (BP) readings were taken and plo�ed in age and gender
speciﬁc charts and a liver ultrasound was done to assess fa�y changes. Sta�s�cal analyses
were conducted using SPSS version 11.5
Results
The prevalence of NAFLD was 26.2% (27/103; 95%CI=18.0%-35.8 %). While there was no
gender diﬀerence (OR=1.13, p=0.82; 95%CI=0.4-3.2), obese children were four �mes more
likely to have NAFLD compared to overweight children (OR=4.52 p=0.02, 95%CI=1.4-19.0).
40.8% (n=41) had elevated BP. However, there was no associa�on between elevated BP and
NAFLD (OR=2.06; p=0.27; 95%CI=0.6-7.6). Older children (13-18 years) were four �mes more
likely to have NAFLD compared to younger ones (6-9yrs) (OR 4.42; p=0.03; 95%CI=1.2-17.9)
Conclusion
Prevalence of NAFLD is high at 26.2% in overweight and obese school children in Nairobi.
There is need for close follow up of these children for �mely detec�on and management.
Further studies to ascertain risk factors and comorbidi�es in the local popula�on are
needed.
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Background
In 2015, it was reported that 303,000 newborns die within 4-weeks of birth every year,
worldwide, due to congenital anomalies. This has lead scien�sts and public health
authori�es, globally, to establish Congenital Abnormality Registries (CARs). There is
currently no CAR in Rwanda. In establishing such a registry, the ﬁrst step is to iden�fy the
"Core Outcome Set" for the registry to ensure that the ﬁnal results of future research are
meaningful and employable. This study aimed to use Delphi consensus methods to iden�fy a
methodologically robust Core Outcome Set (COS) for a congenital abnormali�es surveillance
programs for se�ngs such as Rwanda.
Methods
A three-round, modiﬁed Delphi-study was undertaken between April and June 2017. Round1 was a literature and internet search to iden�fy an ini�al dra�-COS to present to key
stakeholders. Round-2 and -3 Stakeholders were Rwandan clinicians and interna�onal
pediatric healthcare prac��oners who had worked in Rwanda in the ﬁve years prior to the
study during the Human Resources for Health Program. In Round-2, par�cipants evaluated
the dra�-COS from Round-1 and proposed addi�onal items to be included in the COS. In
Round-3, par�cipants scored items for importance, using a 1-9 point Likert scale as per
COMET guidance.

Results
An ini�al dra� COS of 136 outcomes was created from a review of 15 African studies and 14
interna�onal repository tools. 36 and 34 par�cipants took part in Rounds-2 and 3
respec�vely. Thirty-two new outcomes were added by par�cipants in Round-2. In Round-3
103 outcomes met the pre-deﬁned consensus criteria and made up the ﬁnal COS .
Conclusion
This is the ﬁrst Core-Outcome Set for congenital abnormali�es iden�ﬁed in the literature. It
has been developed for use in Rwanda but is highly relevant for use in the region and other
resource-limited se�ngs.
GAUCHER’S DISEASE: A TORTUOUS JOURNEY TOWARDS DIAGNOSIS.
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Background
Gaucher’s disease is a rare autosomal recessive lysosomal storage disorder characterized by
deﬁciency of the B- glucosidase enzyme leading to the accumula�on of glucocerebroside in
lysosomes of macrophages and monocytes. The clinical manifesta�ons are therefore
widespread in many organ systems and diagnosis is o�en delayed due to overlapping clinical
manifesta�ons. This case report highlights the prolonged journey towards the diagnosis of
Gaucher’s disease in a 2 year old girl in a Sub- Saharan country.
A 2 years old girl presented with gradual onset abdominal distension noted since the child
was 1year and one month of age as a referral from a level 5 facility. She had associated
failure to thrive, intermi�ent swea�ng, intermi�ent cough, poor a ppe�te and easy
fa�gability. The child was treated for extra-pulmonary tuberculosis with no improvement. At
admission she was pale, febrile, severely malnourished with a mid-upper arm circumference
of 10.5 cm, in respiratory distress with tachypnea and lower chest wall in-drawing, a normal
cardiovascular examina�on and massive hepatosplenomegaly with liver palpable 10cm and
spleen 14cm below sub-coastal margin and a reduced muscle bulk. She had no jaundice or
lymphadenopathy at the �me of admission. A diagnosis of Gaucher’s disease was made
a�er more than 40 days of admission (to a ter�ary facility) from a bone marrow aspirate,
a�er evalua�on of other causes of massive hepatosplenomegaly was done. A B-glucosidase
test that conﬁrmed the diagnosis was done a�er 76 days of admission, delayed due to
ﬁnancial reasons.
This case highlights the prolonged journey in the diagnosis of Gaucher’s disease in a
resource limited se�ng. Although rare, with a high index of suspicion it can be diagnosed
non-invasively and early enzyme replacement therapy be ins�tuted and therefore improve
the quality of life for pa�ents with Gaucher’s.
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Authors
Mutua D1, Kabera B1.
Author Aﬃlia�ons
Gertrude’s Children’s Hospital1
Background
Dyskeratosis congenita (DKC) is a rare inherited bone marrow failure syndrome
characterized by the classic triad of abnormal skin pigmenta�on, dystrophic nails, and
leukoplakia of mucous membranes. Pancytopenia occurs in about 50% of cases and usually
presents in the second decade. About 80% of the cases have an X- linked mode of
inheritance. Hematopoie�c stem cell transplant (HSCT) is poten�ally the only cure for the

bone marrow failure (BMF). The case presented below was diagnosed and is on follow up at
the Gertrude’s Children’s Hospital.
Case presenta�on
An 11 year old boy admi�ed with chronic cough, fever and poor feeding. He had previously
been treated for epiphora. There was no history of recurrent infec�ons or bleeding
tendencies. He is the ﬁrst born of a non-consanguineous couple with no history of
premature deaths in the family. School performance was reported to be above average
intelligence. He was found to have bilateral epiphora, hyperpigmenta�on of palms and
soles, dystrophic nails on hands and feet and oral leukoplakia on the tongue. His weight and
height were with normal cen�les for age. In systemic examina�on, he had crepita�ons in
the lung ﬁelds bilaterally. His ini�al haemogram revealed a pancytopenia with a low
re�culocyte count. Bone marrow aspirate and trephine biopsy showed a hypoplas�c
marrow. Gene�c studies conﬁrmed DKC of autosomal dominant inheritance. A chest
radiograph was reported as bronchopneumonia. Family counselling was done. He was
managed with blood support and an�bio�cs. There are no androgens currently available in
the market and we are in consulta�on for possible HSCT.
Conclusion
This case seeks to highlight a rare inherited BMF syndrome diagnosed and managed in our
se�ng.

Haemato-oncology
HISTOLOGICAL PATTERN OF CHILDHOOD MALIGNANT TUMOURS IN A TERTIARY KENYAN
HOSPITAL: A 10-YEAR RETROSPECTIVE STUDY
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Background
Across Africa, malignant diseases are beginning to account for a signiﬁcant percentage of
childhood morbidity and mortality, due to improved healthcare facili�es, extensive
immunisa�on programs and improving socio-economic status. In 2010, only 1% of African
countries had high quality cancer registries that met inclusion criteria in the Interna�onal
Agency for Research on Cancer (IARCs) Cancer Incidence in Five Continents. Many countries
in Africa, including Kenya, have not given cancer registra�on the priority it deserves. This is
especially true with rela�on to pediatric malignancies, given that almost one third of the
Kenyan popula�on is below 15 years of age.
Objec�ve
To describe the incidence pa�ern of childhood (0-14 years) malignant tumors presen�ng to
a ter�ary health facility (Kijabe Hospital) in a rural popula�on in Kenya over a 10-year period
(January 2007 to December 2016). Secondly, to compare the incidence pa�ern to that
reported in the Nairobi Cancer Registry (NCR) between January 2004 to December 2016.
Methods
Informa�on was obtained from the Kijabe Hospital Pathology database for the period
between January 2007 and December 2016. This included pa�ent demographics, date of
surgery, date of diagnosis, gross and microscopic descrip�on of pathology samples and ﬁnal
diagnosis.
Results

For this 10-year period, a total of 502 histologically veriﬁed malignant tumors in children 014 years were iden�ﬁed and met the criteria for inclusion in this study. The 10-year period
of data from the Nairobi Cancer Registry, comprised a total of 942 malignant tumors.
Leukemias, so� �ssue sarcomas and bone tumors were diagnosed more commonly in the
NCR than in the Kijabe Hospital by 15.9%, 11.4% and 3.5% respec�vely. A higher percentage
of brain tumors and neuroblastoma was diagnosed in Kijabe hospital than in the NCR, with a
diﬀerence of 5.2% and 3.2%, respec�vely. Malignant germ cell tumors were a much more
common diagnosis in Kijabe Hospital, than in the NCR (3.4% vs 0.5%) while the opposite was
overwhelmingly true for re�noblastoma (9.1% in NCR vs 0% in Kijabe Hospital).
This study shows that a diﬀerence exists in the pa�ern of distribu�on of childhood
malignant tumors between Kijabe Hospital and the Nairobi Cancer Registry, and could be
the basis for further studies to look into the signiﬁcant reasons for this diﬀerence
The ministry of health should ins�tute compulsory cancer registra�on. This will increase
awareness of the growing burden of cancer and encourage private medical ins�tu�ons to
report their cases. A func�onal cancer registry will also allow more accurate measurement
of the eﬀect of malignant disease on popula�on health and of the eﬀec�veness of any
preven�ve or cura�ve interven�ons

Health Informa�cs
CAN A DIGITAL RISK ASSESSMENT TOOL AT TRIAGE DECREASE TIME TO ADMINISTRATION
OF IV ANTIBIOTICS?
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Background
Worldwide, infec�on is the leading cause of pediatric mortality. In Uganda, infec�on
accounts for 20-23% of pediatric deaths each year [1]. Deaths from infec�on are largely
preventable if they are iden�ﬁed quickly and treated appropriately. This study assessed the
implementa�on of a digital triage risk assessment tool (Pocketdoc;
h�ps://www.bcchr.ca/pocket-doc-4-pneumonia) to facilitate faster treatment �mes for
pediatric pa�ents receiving intravenous an�bio�cs (IVA) at a private non-for-proﬁt hospital
in Uganda.
Methods
Pre- and post-quality improvement phases occurred from July to October, 2018, and from
October 2018 to January 2019, respec�vely at Holy Innocents Children’s Hospital, in
Mbarara Uganda. During both phases the �me at registra�on was used as the start �me for
the arrival of the child in the hospital and was extracted from the hospital’s electronic
health record, (Care2X; h�p://www.care2x.org/). Pocket Doc is a web app for nurses to
collect vitals, symptoms, and signs and includes emergency triggers and risk scores [2,3] to
designate a child as non-urgent, priority, or emergency. Triage informa�on is sent to the
health record and a clinician dashboard to enable pa�ent priori�za�on. Mean �me to
treatment was compared with Wilcoxon-Mann-Whitney test.
Results: A total of 956 pediatric pa�ents received treatment, 558 during pre- and 418 during
the post-quality improvement phase. There was a signiﬁcant decrease in median �me for
IVA (pre-76 mins, post- 66 mins, p = 0.008).

Conclusions: The implementa�on of a digital risk assessment tool was successful in reducing
time to IV an�bio�c administra�on.
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MACHINE LEARNING ALGORITHMS TO PREDICT PEDIATRIC POST-DISCHARGE MORTALITY:
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Background
Growing evidence suggests that deaths occurring during the post-discharge period
contribute substan�ally to overall child mortality. An improved understanding of the risk
factors for post-discharge mortality is increasingly being recognized as a way to guide
caregivers towards a “smarter” discharge process. The use of machine learning (ML)
presents an opportunity for improved “smart” algorithms to predict outcomes. We
evaluated a range of algorithms with a goal of genera�ng ML models to improve area under
the curve (AUC) of the receiver operator curve (ROC) by at least 0.05 compared to
tradi�onal regression.
Methods
Using a database of 1,208 children admi�ed and discharged following a severe infec�on, we
applied both tradi�onal logis�c regression and ML-based approaches (support vector
machines (SVM), extreme gradient boos�ng (xgboost), and random forest regressors) to
predict post-discharge mortality. Hyper-parameter op�miza�on was done with nested
cross-valida�on, and performance was assessed using stra�ﬁed k-fold tes�ng.
Results
Logis�c regression (AUC = 0.82) selected variables MUAC, admission SpO2, HIV status, BCS
score, and �me since last hospitaliza�on. Using these same 5 variables to train the ML
algorithms, we were not able to see signiﬁcant improvement (SVM AUC = 0.82, xgboost AUC
= 0.83). However, a new variable selec�on process that also included discharge variables
was performed using xgboost ranking, generated an updated list of 5 variables (MUAC,
discharge SpO2, length of stay, height for age z-score and transporta�on costs) that
improved the performance of ML algorithms (xgboost AUC = 0.86).
Conclusions
Using this prospec�vely collected dataset, the use of ML presents a novel method to
develop clinically relevant predic�ve algorithms. The use of ML was not inferior to
tradi�onal methods despite the small sample size. Its applica�on to larger datasets may
provide a superior approach for the development of clinical predic�on models for the
African context.
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Background
Medical errors represent a serious public health challenge. It is es�mated that up to 10% of
hospitalized pa�ents experience adverse events related to errors in medical management.
In this analysis, we describe the magnitude and nature of errors captured from data
collected from paediatric inpa�ents in 14 Kenyan hospital.
Methods
Clinical Informa�on Network (CIN) is a collabora�on between the Ministry of Health, 14
par�cipa�ng county hospitals, Kenya Paediatric Associa�on and KEMRI-Wellcome Trust
Research Programme designed to promote the use of rou�ne data to promote clinical
behavior change. In addi�on to direct clinical audit and feedback, measures to ensure data
quality in CIN include automated query genera�on on the database, independent double
data entry, weekly data monitoring through dashboards, and training and mentorship of
data clerks. Errors emerging from the data reported in this analysis were classiﬁed as clinical
(medical errors in the primary pa�ent record), missing data (data points that are not
documented) and transcrip�onal (due to data entry).
Results
CIN receives approximately 300 episodes of paediatric inpa�ent data captured on a daily
basis. For the period January 2018 to December 2018, 23814 data episodes were screened.
Out of 23814 data episodes, 1061 (4.5%) data points had errors. Of these 243 (22.9%) were
a result of missing data, 302 (28.4%) were transcrip�onal and 49% clinical. Clinical errors
were classiﬁed based on the nature of the ﬁeld: Biodata – 5%, Examina�on- 41.9%, History 11.6%, Suppor�ve Care-31.6%, Treatment – 9.9%.
Conclusion
Data errors were infrequent. Clinical errors (mainly arising from documenta�on of ﬁelds
related to physical examina�on and suppor�ve management) accounted for almost half of
the errors observed. Minimizing data errors of all types is a priority ac�vity that has
implica�ons on the quality of repor�ng, pa�ent safety and ul�mately the outcomes of
pa�ent care.
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Background

Many low income countries soon will need to consider whether to con�nue pneumococcal
conjugate vaccine (PCV) use at full costs as they transi�on from Gavi support. Using Kenya
as a case study we assessed the incremental cost-eﬀec�veness of con�nuing PCV use.
Methods
We ﬁ�ed a dynamic compartmental model of pneumococcal carriage to annual carriage
prevalence surveys and invasive pneumococcal disease (IPD) incidence in Kiliﬁ, Kenya, and
predicted disease incidence and related mortality for either con�nuing PCV use beyond
2022, the start of Kenya’s transi�on from Gavi support, or its discon�nua�on. We calculated
the costs per disability-adjusted-life-year (DALY) averted and associated predic�on intervals
(PI).
Results
We predicted that overall IPD incidence will increase by 93% (PI: 72% - 114%) from 8.5 in
2022 to 16.2 per 100,000 per year in 2032, if PCV use is discon�nued. Con�nuing
vaccina�on would prevent 14,329 (PI: 6,130–25,256) deaths and 101,513 (PI: 4,386–
196,674) disease cases during that �me. Con�nuing PCV a�er 2022 will require an
es�mated addi�onal US$15.8 million annually compared to discon�nuing vaccina�on. The
incremental cost per DALY averted of con�nuing PCV was predicted at $153 (PI: 70 - 411) in
2032.
Conclusion
Con�nuing PCV use is essen�al to sustain its health gains. Based on the Kenyan GDP per
capita of $1445, and in comparison to other vaccines, con�nued PCV use at full costs is costeﬀec�ve, though this is sensi�ve to the assump�on that any reduc�on in disease will
translate to a reduc�on in mortality. These arguments support an expansion of the vaccine
budget, however, aﬀordability may be a concern.
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Background
Monitoring and evalua�on is vital in the quest to improve the quality of care of neonates in
the resource-limited se�ng. Databases oﬀer several advantages, such as data on large
cohorts of neonates, from mul�ple centers. The aim of this study was to describe the
establishing of a neonatal database started in a ter�ary hospital in Rwanda, and assess the
quality of the data.
Methods
A cross-sec�onal, observa�onal study. The Rwanda Neonatal Data Collec�on Form (RNDCF)
was designed especially for the database, based upon the original 2013 VON data-collec�on
tool with locally relevant adjustments. All admi�ed neonates were enrolled from July 2011
to September 2017. The database was retrospec�vely cross-checked with the neonatal unit
admission logbook.
Results

The database consisted of 3683 cases, of which 292 duplicates were removed. 3391 cases
were analysable. There was a peak (90%) in prospec�ve data collec�on in 2015. This then
fallen to 27% in 2016. Data entry was not complete with data-points on the RNDCF le�
blank (Table 1). 21% of prospec�ve variables had adequate data (0-25%) with 46% having
very poor documenta�on (75-100% missing data).
Conclusion
Collec�ng clinical data has enormous beneﬁts. A neonatal database can provide clinicians
and stakeholders with accurate trends in morbidity and mortality. A database is searchable
and classiﬁable which increases the poten�al inﬂuence when undertaking research, audit,
benchmarking and Quality Improvement.
The 2011-2017 results demonstrate that the establishment of a neonatal database in a LIC
se�ng which produces an abundance of ac�onable results. This was done without external
funding. Mortality trends and risk factors have been ascertained from the database but not
described here. There were substan�al challenges that we recognized throughout this
process that must be addressed in order for the database to con�nue to func�on, and
before expansion to other clinical sites.
CLOSING THE COMMUNICATION GAP IN INTER-HOSPITAL TRANSFER: A NEONATAL
REFERRAL FORM FOR RESOURCE-LIMITED SETTINGS - A DELPHI-CONSENSUS STUDY
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Background
Eﬀec�ve communica�on between healthcare providers is essen�al for pa�ent safety. Standardized
neonatal referral forms (NRFs) ensure con�nuity of care between facili�es. We aimed to determine
the key clinical items that should be conveyed for neonatal inter-hospital transfer in the resourcelimited se�ng.
Methods
We conducted an interna�onal, three-round, modiﬁed Delphi-consensus study. Round-1 was a
literature and internet search to iden�fy NRFs currently in use worldwide. In Rounds-2 and -3,
par�cipants evaluated the items generated from Round-1 and proposed addi�onal items to be
included in the NRF. Ques�onnaires were administered electronically. Par�cipants were Rwandan
clinicians and interna�onal pediatric healthcare prac��oners who had worked in Rwanda in the ﬁve
years prior to the study during the Human Resources for Health Program. Our primary outcome
measure was to iden�fy the essen�al clinical data to be included in an NRF for inter-hospital
transfer.
Results
We iden�ﬁed 16 pre-exis�ng NRFs containing 125 individual items, and three of these NRFs were
from Africa. Ninety-one of the 125 items met the pre-deﬁned consensus criteria for inclusion in
Round-2. Only 33 items were present in more than 50% of the 16 NRFs, conﬁrming the need for this
consensus study.
In Round-2, par�cipants proposed 33 new items of which 12 met the pre-deﬁned consensus criteria.
In Round-3, par�cipants scored items for importance, using a 1-9 point Likert scale, and 57 items
met the ﬁnal consensus criteria.
Conclusions

We generated a novel, 57-item NRF to communicate the essen�al clinical data to accompany a
neonate requiring inter-hospital transfer in the resource-limited se�ng. Our NRF can be used
immediately at any center that refers neonates to ins�tu�ons that provide a higher level of care in
the resource-limited se�ng. Further studies will need to assess whether this standardized NRF
improves pa�ent safety for transported neonates.
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Background
Formalized transi�on processes can support HIV-posi�ve adolescents gain knowledge and
skills they need for successful transi�on into adulthood. In many developing countries,
transi�on remains poorly deﬁned and unstructured, which may nega�vely impact treatment
outcomes among young adults. We describe the process and summarize ﬁndings on
transi�on deﬁni�ons from a workshop aimed at developing an Adolescent Transi�on
Package (ATP) for use in Kenyan HIV clinics.
Methods
We conducted an ATP workshop with purposively selected stakeholders from the Na�onal
AIDS and STI control Program, County health HIV/AIDS coordinators and administrators, HIV
care partner organiza�ons, mental health experts, healthcare providers from pediatric and
adult se�ngs, and representa�ves of adolescent HIV peer gro ups in Kenya. Par�cipants
reviewed and discussed the following material: WHO deﬁni�ons of transi�on, deﬁni�ons
from exis�ng transi�on tools, deﬁni�ons from chronic non-infec�ous disease literature,
deﬁni�ons from HIV literature and current defini�ons from HIV clinics in Kenya. Par�cipants
brainstormed on transi�on deﬁni�ons that would apply in the Kenyan context.
Results
The consensus deﬁni�on of transi�on was “a planned process by which HIV-infected
adolescents and young adults, and their caregivers, are empowered with knowledge and
skills to enable them independently manage their health”. Transi�on process was thought
to best begin soon a�er disclosure of HIV status, and con�nue un�l the adolescents gained
the knowledge and skills they needed and were ready and willing to move to adult oriented
services, and was expected to be completed by 25 years in most cases. Key elements of
transi�on included: iden�ﬁca�on of target ages for milestone achievement, readiness
assessment, caregiver involvement, communica�on with adult clinic or adult clinic
providers, ﬂexibility to return to adolescent clinics, group transi�on where possible, and
special considera�ons for adolescents with special needs. Par�cipants iden�ﬁed reten�on,
linkage to care and viral suppression as the most important markers of transi�on success.
Conclusion

We developed transi�on deﬁni�ons, key elements and markers of successful transi�on that
could provide a framework for structuring transi�on programs in SSA. This informa�on will
be used to develop transi�on tools to support tracking of outcomes on a broader program
level scale in Kenya.
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A CASE REPORT OF A 4 MONTH OLD BOY WITH SEVERE COMBINED IMMUNODEFICIENCY
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Background
Severe Combined Immunodeﬁciency Disorder (SCID) is a primary immunodeﬁciency
disorder caused by numerous molecular defects that lead to severe compromise in the
func�on of the innate and adap�ve immune system. Without interven�on, SCID usually
results in severe infec�ons and death before 2 years of age. We present a case of SCID
managed in our ins�tu�on in the last year.
Case Presenta�on
A 4 month old boy was admi�ed with symptoms of diarrhoea, vomi�ng and fever for one
week, cough and diﬃculty in breathing for one day. He had been treated severally in
outpa�ent for reﬂux, eczema and rotaviral gastroenteri�s. There was a family history of a
male sibling death at 4months of age with severe pneumonia. His ini�al diagnosis was
gastroenteri�s, severe pneumonia, gastroesophageal reﬂux disease, Vitamin D and Iron
deﬁciency. He had several haemogram results that showed a persistent lymphopenia. The
following inves�ga�ons were done: Lymphocyte subset which showed markedly low T and B
lymphocytes and normal Natural killer cells. Serum Ig M and Ig G were low but IgA was
normal. A diagnosis of SCID was made. Further genetic tests to conﬁrm the speciﬁc defect
were not done. Family counselling was done but the parents con�nue to be in denial of the
diagnosis. A recommenda�on for allogeneic haematopoie�c stem cell transplant was made
but the parents declined. He con�nues to have several admissions with recurrent infec�ons
despite being on a monthly regime of Intravenous immunoglobulin, prophylac�c
an�microbials and nutri�onal support.
Conclusion
This case illustrates the presence of SCID in Kenya, highlights the challenges of diagnosis,
management of aﬀected children.
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Background
Tuberculosis (TB) has a prevalence oﬀ 558 cases per 100,000 popula�on in Kenya and is the
fourth leading cause of death. Despite release of na�onal guidelines on management of TB
in children, many cases o�en go undiagnosed due to the overlap of symptoms with other

condi�ons including bacterial pneumonia as conﬁrmatory tes�ng is not as sensi�ve as
desired.
Objec�ve
We purposed to conduct a descrip�ve study of paediatric pa�ents admi�ed to Kijabe
Hospital (KH) who were diagnosed with TB.
Methods
We reviewed the charts of all pa�ents diagnosed with TB in Kijabe in 2018, recording clinical
symptoms, labs, and medical history. Families were contacted with follow up ques�ons to
assess for clinical improvement a�er ini�a�on of treatment.
Results
33 pa�ents received a clinical diagnosis of tuberculosis in KH. Signs contribu�ng to
diagnosis included: fever (42%), tachypnea (29.4%), MUAC < 11.5cm (39.3%),
regressed/delayed milestones (36.4%). For lab ﬁndings, pa�ents had anaemia (79%) with an
average Hb 9.17 g/dL; GeneXpert was done in 51.5 % of pa�ents and zero were posi�ve.
Addi�onally, 23 (69.7%) received an�bio�cs prior to star�ng an�-TBs and 17 (51.5%) had
mul�ple previous admissions for respiratory illness with an average of 4 prior admissions
per pa�ent. 22 (66.7%) pa�ents were reachable for phone interview a�er discharge.
Conclusion
Tuberculosis remains a diﬃcult diagnosis in the paediatric popula�on. Careful a�en�on to
the clinical features and laboratory ﬁndings can aid in diagnosis. Our descrip�ve study
suggests that considera�on given to pa�ents with mul�ple prior admissions and an�bio�c
courses without improvement could help point to the diagnosis in diﬃcult cases.
Abbrevia�ons
TB: Tuberculosis
KH: Kijabe Hospital
MUAC: Mid-upper arm circumference
Hb: Haemoglobin

DIAGNOSTIC DILEMMA: EXTRA PULMONARY TB VS DISSEMINATED KAPOSI SARCOMA IN A
HIV POSITIVE CHILD WITH IMMUNOLOGICAL SUPPRESSION
Authors
Kamau P, Mwalimu C.
Aﬃlia�on
Mwingi Level IV Hospital.
Kaposi sarcoma (KS) remains the most common cancer in Sub-Saharan Africa and the
second most common cancer in HIV-infected pa�ents worldwide. Op�mal control of HIV
infec�on using highly ac�ve an�retroviral therapy (HAART) is an integral part of successful
Kaposi sarcoma therapy. KS associated with disseminated tuberculosis has rarely been
reported on. Lesions in KS may involve the skin, oral mucosa, lymph nodes and visceral
organs. While in extra pulmonary tuberculosis lymph node involvement and pleural
tuberculosis are the 2 most common extra pulmonary manifesta�ons of tuberculosis. We
present a pa�ent who was managed in a facility upon presen�ng with 7 months history of
skin and oral lesions as of KS. The pa�ent also had chronic cough, drenching night sweats
but no weight loss. Upon examina�on had woody pedal
edema,hypoxemia,tachycardia,tachypnoea,rt sided pleural eﬀusion,ascites.Inves�ga�os
done including Gene Xpert was nega�ve for TB,Pleural ﬂuid analysis was in keeping with
exuda�ve picture,the colour was serosanguinous with hemorrhagic staining.skin biopsy
results were indica�ve of KS.This pa�ent failed to improve despite being treated for
opportunis�c pulmonary infec�ons and HAART regimen being changed to PI based regimen(

Abacavir, Lamivudine and Lopinavir/ritonavir).However the challenge was the decision to
ini�ate an�tuberculous medica�on as the presenta�on was ini�ally thought to point
en�rely to systemic Kaposi sarcoma. In pa�ents suspected for extrapulmonary TB,
an�tuberculous therapy can minimize morbidity and mortality but may need to be ini�ated
empirically.
SAFETY AND EFFICACY OF RADIATION-ATTENUATED PLASMODIUM FALCIPARUM
SPOROZOITE (PFSPZ) VACCINE ADMINISTERED BY DIRECT VENOUS INOCULATION IN A
PHASE 2 TRIAL IN INFANTS IN WESTERN KENYA
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PfSPZ Vaccine is composed of radia�on-a�enuated, asep�c, cryopreserved Plasmodium
falciparum (Pf) sporozoites. Vaccine eﬃcacy (VE) at 14 months against controlled human
malaria infec�on in adults in the US was 55%; VE over 6 months against Pf infec�on by natural
exposure in Malian adults was 52% (�me-to-event) and 29% (propor�onal analysis). We
conducted a double-blind, placebo-controlled trial in 5–12-month-old infants in western
Kenya.
Infants were randomized 1:1:1:1 to receive 3 doses of 4.5x10 5, 9.0x105, or 18.0x105 PfSPZ or
normal saline placebo 8 weeks apart in 2017; safety and VE against naturally transmi�ed Pf
were assessed. Incident parasitemia was recorded for 12 months a�er last vaccina�on. VE
against clinical malaria (temperature ≥37.5° C and parasite density >5,000/µl) was calculated
by 1–incidence-rate-ra�o. Circumsporozoite an�bodies were assessed 2 weeks a�er
vaccina�on 3.
336 infants received 980 vaccina�ons, and 317 infants received all 3 vaccina�ons. There were
no safety signals. 20.6% of vaccinees and 23.8% of controls had poten�ally related, solicited
adverse events (AEs) during 7 days post vaccina�on. 15.1% of vaccinees and 9.5% of controls
experienced unrelated serious AEs (p=0.279). 66.2% of controls developed Pf infec�ons during
6 months follow-up. VE by �me-to-event analysis for Pf infec�on was 13.5% (95% CI:31.8%,43.2%), 3.3% (95% CI:-46.8%, 36.4%), and 30.1% (95% CI:-7.4%,54.5%), and by
propor�onal analysis 0.8% (95% CI:-26.8%,22.4%), -6.5% (95% CI:-34.7%,15.8%), and 12.0%
(95% CI:-14.6%,32.5%) in the 4.5x105, 9.0x105, and 18.0x105 PfSPZ dose groups, respec�vely.
VE against clinical malaria was highest in the 18.0x105 PfSPZ dose group at 24.3% and 34.9%
by propor�onal and �me-to-event analysis respec�vely and 36.5% against mul�ple malaria
episodes. Vaccinated infants remaining uninfected over 6 months had signiﬁcantly higher
an�body levels than those infected in the 18x10 5 and 4.5x105PfSPZ groups.
Administra�on of PfSPZ Vaccine to Kenyan infants was safe but had lower-than-expected VE,
none signiﬁcant at the p<0.05 level.
INFLUENCE OF HEALTH BELIEF MODEL ON QUALITY OF RETENTION IN CARE OF PATIENTS
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Introduc�on
The introduc�on of ART and its scale up has led to the improvement of quality of life of
PLWHA in Kenya. Evidence shows that more than 50% of pa�ents discon�nue treatment as
a result of death or LTFU (Sco� et al, 2014).About 33,000 people s�ll died of AIDS -related
illnesses in Kenya 2014 due to treatment failure associated with non-adherence. About
2,728 adults and 992 children in Siaya County succumbed to AIDSrelated illnesses during
2013 despite being ini�ated on ART. Bondo Sub County is a low-resource se�ng region
hence need for a robust and seamless reten�on systems to sustain gains of early preven�on
care and treatment.
Method
The study established the inﬂuence of health belief model on quality reten�on in care of
pa�ents on ART in Bondo Sub County with objec�ves: to assess the pa�ent factors,
determine social factors, establish the inﬂuence of drug factors, determine the inﬂuence of
economic factors and assess the modera�ng inﬂuence of health system factors on quality
reten�on in care of pa�ents on ART in Bondo Sub County.
The target popula�on consisted of 172; 90% (155) being peer educators PLWHA who are
partner/MoH supported and 10 %( 17) being strategic staﬀ suppor�ng HIV care and
treatment services. A descrip�ve research design and qualita�vely content analysis was
adopted.
Results
Pa�ent factors inﬂuencing quality reten�on of clients on ART was χ =3.79, Social factors (χ =
3.97), drug factors (χ = 4.27), economic factors (χ = 3.80) and health system factors (χ =
4.13).
Conclusion
Pa�ents ini�a�ng ART are poorly retained in care because of pa�ent, social, drug, economic
and health system factors, invest in Human Resource for Health, increase knowledge and
conversa�ons on reten�on strategies as evidenced that shortage of health personnel is
among the drivers of poor reten�on of pa�ents in care at (χ =4.45).
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Background
Hospital acquired infec�ons (HAI) are those that are acquired in a hospital se�ng. HAI
signiﬁcantly increase morbidity and mortality, prolongs hospital stay and increases
healthcare costs directly and indirectly. The irra�onal use of an�microbials compounds to
the exis�ng problems. We therefore aim to look at the prevalence of HAI, the organisms
causing them and the burden of an�bio�c resistance amongst those isolated, in a private
paediatric hospital in Nairobi, Kenya.
Methods
Children aged between one day of life to twenty one years, admi�ed for more than 48
hours in Paediatric intensive care unit, medical or surgical wards, during the period January
2015 to December 2016 were studied for HAI mainly infec�ons in blood, lower respiratory
tract , urinary tract, post-surgical wounds and gastrointes�nal tract. Data was retrieved from
laboratory and individual pa�ent ﬁles. The results were summarized descrip�vely using
frequency and percentages.

Results
A total number of forty one cases had ﬁ�y two HAIs. Six cases had more than one HAI and
Twenty ﬁve cases had culture proven bacterial HAI. The commonest HAI was
gastrointes�nal infec�ons (27 cases) caused by Rotavirus 22(81.48%) and Adenovirus
4(14.8%), followed by blood stream infec�ons (20.96%) and respiratory tract infec�ons
(11.29%). Blood stream infec�ons were caused by Kleibsiella pneumoniae 4 (36.36%),
Enterobacter cloacae 2(18.18%) and Pseudomonas aeruginosa 1(9.09%).Catheter related
blood stream infec�ons by Kleibsiella pneumoniae 3(27.27%).The Respiratory tract
infec�ons were caused by Kleibsiella pneumoniae 1(16.6%) and P.aeruginosa 2 (33.33%).
Kleibsiella pneumoniae 8(61.53%) and Acinetobacter baumannii 1(100%) were multidrug
resistant organisms.
Conclusions
Gastrointes�nal tract infec�ons were the commonest HAI. Kleibsiella pneumoniae was the
commonest organism causing most HAI. Kleibsiella pneumoniae, Acinetobacter baumannii
were the most mul�drug resistant organisms.

Neonatology
AUDIT OF ANTIBIOTIC PRESCRIBING PRACTICES FOR NEONATAL SEPSIS AND
MEASUREMENT OF OUTCOME IN NEW BORN UNIT AT KENYATTA NATIONAL HOSPITAL
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Background
Neonatal sepsis is a leading cause of morbidity and mortality globally. Neonates usually
present with nonspeciﬁc signs, hence requires a high index of suspicion. Audi�ng of
an�bio�c use is necessary as an�bio�c misuse is one of the most important factors for
development of an�bio�c resistance.
Methods
This was a prospec�ve audit at new born unit of Kenya�a Na�onal Hospital, 320 neonates
were enrolled. Data were collected using a structured ques�onnaire, stored in MS-EXCEL
and analysed using STATA.
Results
Overall documenta�on of perinatal risk factors and clinical features present was very poor.
The rate of inves�ga�ons to conﬁrm infec�on was very low. Blood cultures were done only
in 13(4%) neonates on admission, while complete blood count and C reac�ve protein were
done in 224(70%) and 198(62%) respec�vely. Appropriate an�bio�cs as per the Kenyan
guidelines were prescribed in 313(97.8%) of neonates on admission. There was prolonged
unnecessary use of an�bio�cs in neonates who improved clinically at 48 – 72 hours.
Neonates who improved clinically at 48 hours were 148(53.62%), yet an�bio�cs were
stopped in 8(2.9%) only. At 72 hours 168(65.12%) neonates improved clinically, but
an�bio�cs were stopped only in 22(8.53%). Overall mortality among 320 neonates admi�ed
was 80(25%) within 7 days. Mortality among preterms was 70(21.8%). Forty four (55%) died
within 48 hours.
Conclusion
There was poor documenta�on of clinical features, perinatal risk factors and condi�on of
the neonates at the �me of change of an�bio�cs. The rate of inves�ga�ons to conﬁrm
infec�on was very low. Blood cultures were done only in 4% of neonates on admission and

lumbar punctures were not done. The con�nua�on of an�bio�cs was inappropriate. Overall
mortality was high in neonates at 25% (80). Mortality among preterms was 70(21.8%). Forty
four (55%) died within 48 hours.
IMPLEMENTATION OF NEWBORN CARE UNITS AT SUB-COUNTY HEALTH FACILITIES LEVEL
IN BUNGOMA COUNTY
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Background and challenges to implementa�on:
In Kenya Neonatal mortality rate has had minimal decline over the years and the last Kenya
Demographic Health Survey (KDHS) reported the Neonatal mortality as 22 deaths per 1,000
live births. The leading causes of Neonatal deaths are Neonatal sepsis, birth asphyxia and
prematurity account for more than 80% of neonatal deaths. Bungoma County has a higher
neonatal mortality rate (31/1000 live births) than the na�onal average. To reduce neonatal
deaths in Bungoma County the project was implanted to scale up Newborn care services in
the 7 sub-county. hospitals.
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Methodology
Through the County Innova�on Challenge Fund supported by DFID and implemented by Mt.
Kenya University and partners rooms to house the new Newborn units were renovated and
equipped. The authors were tasked with training and mentoring health care workers in
u�lizing the newly built Units in the Sub-County Hospitals with the aim of increasing
admission care in the peripheral units. Training was followed up my mentorship visits. 90
health care workers underwent on job mentorship at the County hospital new born unit as a
way of exposing them to rou�ne and advanced new born care.
Results and lessons learnt:
A total of 200 health care providers were trained on new born care using the ETAT+
curriculum. 5 Sub-County Hospitals started admi�ng Newborns. The training and
mentorship on newborn care increased knowledge and conﬁdence and led to facility
admissions in 5 of the hospitals. There was a 40% increase in Newborn admissions within
the County. 2 facili�es did not achieve any admission due to lack of power back up at the
health facility and extreme staﬀ shortage. Leadership within the health facility inﬂuenced
admissions of newborns into the newborn units as there were facili�es with similar
resources but some had increased admissions and others had increased referrals. Follow up

visit checked implementa�on, refreshed staﬀ with skills, checked documenta�on and
equipment available.
Conclusion
The facility based mentorship and training led to increased conﬁdence of staﬀ and increase
in Newborn admissions in hospitals which did not oﬀer newborn care previously. Lack of
power backup and staﬀ shortage were the major impediments in scaling up of newborn
care. Facility level leadership inﬂuences the uptake posi�vely.
EXPECTED SODIUM BASED ON PERCENTAGE WEIGHT LOSS FROM BIRTH BASED ON 240
HYPERNATREMIC NEONATES ADMITTED TO KIJABE HOSPITAL
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Background
Over the past 5 years, we have seen a signiﬁcant increase in hypernatremic dehydra�on in
neonates with accompanying acute kidney injury with signiﬁcant morbidity and mortality
associated with weight loss and breas�eeding failure. We wanted to examine our data to
see if there was a clinical correla�on between percentage weight loss and ini�al serum Na
levels, one that might be�er guide preliminary ﬂuid management in these cri�cally ill
neonates.
Methods
We reviewed charts of all infants in 2016 with a diagnosis of hypernatremic dehydra�on
(Na> 145). All charts with documented admission and birth weights and the ini�al measured
serum sodium were included. Bivariate regression analysis examined the rela�onship of %
weight loss and the ini�al sodium value.
Results
We admi�ed 246 babies with hypernatremic dehydra�on (Na range 146-205). 170 of these
pa�ents had recorded birth weights and weight loss >5%. A bivariate regression analysis was
conducted to predict serum sodium based on % weight loss. A signiﬁcant regression
equa�on was found (F(1 ,167 )=107, p< .000), with an R2 of 0.39.
Conclusions
Using % weight lost, a reasonable predic�on of serum Na levels can be made, allowing
be�er empiric treatment prior to obtaining lab results. We determined that the predicted
Na = (1.27x%wt loss) + 144.
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Addendum 1: Sta�s�cal Analysis
USING A GLOBAL HEALTH MEDIA PROJECT VIDEO TO INCREASE KNOWLEDGE AND
CONFIDENCE IN THE MOTHERS OF ADMITTED NEONATES IN RWANDA – A PROSPECTIVE
INTERVENTIONAL STUDY
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Background
In many resource-limited se�ngs, the ra�o of trained healthcare professionals to neonates is low.
Parents are therefore frequently required to provide primary neonatal care to their admi�ed
newborns. In order to undertake such Family Integrated Care (FICare) safely, parents require
conﬁdence and eﬀec�ve educa�on. The evolu�on and availability of technology has resulted in
video educa�on becoming more readily available in this se�ng. This study aimed to inves�gate
whether showing a short Global Health Media Project (GHMP) video on a speciﬁc neonatal topic
could change the knowledge and conﬁdence of mothers of admi�ed neonates.

Methods
A prospec�ve interven�onal study was conducted in two hospitals in Kigali, Rwanda.
Mothers of admi�ed neonates at a teaching hospital and a district hospital were invited to
par�cipate. Fi�y-nine mothers met the inclusion criteria. Par�cipants were shown
‘Increasing Your Milk Supply, for mothers’ a seven-minute GHMP video in the local language
of Kinyarwanda. Before and a�er watching the video, mothers completed a Likert-based
ques�onnaire which assessed knowledge and conﬁdence on the subject.
Results
Composite Likert scores showed a sta�s�cally signiﬁcant increase in knowledge (pre=27.2,
post=33.2, p<0.001) and conﬁdence (pre=9.7, post=14.2, p<0.001). Sa�sfac�on levels were
high regarding the video content, language, and quality. However, only 10% of mothers
owned a smartphone.
Conclusion
We have shown that maternal knowledge and conﬁdence on a speciﬁc neonatal topic can
be increased through the use of a short GHMP video. As we move beyond child survival,
aiming for a holis�c approach to neonatal care, new strategies, such as video technology,
should be employed to empower parents to be�er care for their admi�ed newborns.
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Background
Clinical features of neonatal sepsis, a leading cause of neonatal death are non-speciﬁc and
microbiology laboratories are rarely available in Africa. Ini�a�on and choice of
an�microbials is dependent on a set of highly non-speciﬁc clinical signs. Admi�ed neonates
are given ﬁrst-line IV an�bio�cs, usually penicillin plus gentamicin, recommended by WHO.
Other agents such as cephalosporins, amikacin, co-amoxiclav and ciproﬂoxacin are
increasingly being used because of diagnos�c uncertainty or an�microbial resistance (AMR)
concerns. Major knowledge gaps on ae�ology and an�microbial suscep�bili�es of neonatal
sepsis in Africa exists. The main aim of the study is to determine the prevalence of clinically
signiﬁcant bacteraemia and its an�microbial suscep�bility proﬁle at admission to public
secondary level hospitals in Kenya.
Methods
Surveillance will be done at three secondary level hospitals (Kiliﬁ, Kiambu and Mbagathi)
including all in-born and out-born neonates (<28 days) admi�ed and being given IV
an�bio�cs. Blood culture will be integrated into clinical service since this is a desirable
clinical test of poten�al beneﬁt to par�cipants. The pa�ern of species and suscep�bility will
be described overall, by site, by age and by inborn/out born/prior admission status. Clinical
and demographic features, and outcomes will be tested for associa�ons with bacteraemia,
and with bacteraemia that is non-suscep�ble to ﬁrst-line an�microbials.
Conclusions
Knowledge of the prevalence, species and an�microbial resistance proﬁles at the types of
hospitals where there is extremely limited data will inform local and interna�onal treatment
guidelines, infec�on control and an�microbial stewardship ini�a�ves, and poten�al clinical
trials. The project will form part of wider eﬀorts for the advocacy and design of appropriate
microbiological services in Kenya and eﬀorts towards ra�onal an�microbial prescribing.
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Background
In the resource-limited se�ng, such as Rwanda, nurse to neonate ra�os are low so
caregivers play a signiﬁcant role in providing care for their admi�ed neonates. In order to
provide Family Integrated Care, caregivers need knowledge, skills and conﬁdence.
Therefore, educa�on of parents is an important part of neonatal care. However, choosing
the right topics to educate parents is important as teaching resources are limited. This study
aimed to iden�fy consensus from key stakeholders regarding the priority topics for a
“parental neonatal curriculum”
Methods
A three-round Delphi study was conducted. Stakeholders included parents, midwives,
nurses and physicians. During Round 1 face-to-face interviews were undertaken; responses
were coded and categorized into themes. In Round 2, par�cipants were presented with

Round 1 feedback and asked to provide addi�onal topics in the respec�ve themes. In Round
3, respondents were asked to rank the importance of these items using a 1-9 point Likert
scale.
Results
Consensus was gained from 10, 36 and 40 par�cipants, in Rounds 1, 2 and 3 respec�vely.
Twenty and 37 educa�on topics were iden�ﬁed in Rounds 1 and 2 respec�vely. In Round 3
47 of the 57 presented topics met pre-deﬁned criteria for inclusion in the “parental neonatal
curriculum.”
Conclusion
As we move beyond neonatal survival, aiming for a holis�c approach to neonatal care,
families should be op�mally integrated into the care of their newborn. This requires
appropriate educa�on. Here we have described a “parental neonatal curriculum”, formed
using robust consensus methods that can be used during admission to guide the educa�on
of parents who are providing Family Integrated Care.
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SUCCESSFUL RETRIEVAL OF AN EMBOLISED INTRACARDIAC UMBILICAL VENOUS CATHETER
FRAGMENT IN A 1190 GM PRETERM.
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Background
Umbilical venous catheters (UVC) are used in cri�cally ill neonates as well as premature low
birth weight babies. Although UVCs are generally safe, they have been associated with
infrequent complica�ons such as infec�on, thrombus forma�on and embolised catheter
fragments. Herein, we report a case, a twenty-day-old 1190g preterm, born at 27 weeks’
gesta�on with accidental transec�on of an UVC that was lodged in the le� atrium (LA), and
its successful retrieval using a snaring technique.
Methods
A supra umbilical transverse incision was done with the umbilical vein isolated and opened.
A Fogarty balloon was introduced and pushed through the inferior vena cava (IVC) into right
atrium (RA). The balloon was pulled down towards the IVC-RA junc�on, this maneuverer
allowed the distal end of the catheter �p to shi� from LA into the RA. The superior vena
cava (SVC) was accessed via a surgical cut-down and an EN snare was introduced towards
RA from SVC. The catheter fragment �p, was immediately snared within the RA, and an 8cm
catheter fragment together with the en�re snare system was pulled out through the SVC
access.
Conclusions
Umbilical venous catheters are frequently used in the NICU. Although safe and eﬀec�ve they are
prone to various rare complica�ons. We have described the successful retrieval of an umbilical
catheter fragment, despite challenges faced with vascular access and inadequate sized snares for
preterms. To our knowledge, our case is the ﬁrst reported in East Africa. Our inten�on is to highlight
the challenges faced with regard to retrieval of UVC fragments and to emphasize, that although
simple, removal of UVCs must be done carefully by the right medical personnel with appropriate
steps to ensure successful removal and to emphasize inspec�on of the umbilical catheter �p to
ensure that no fragment remains within the infants’ cardiovascular system.

LAMINATED CHIPBOARD AS A WALL CUSHIONING IMPROVES THERMAL COMFORT IN
NEWBORN RESUSCITATION ROOM: RESULTS OF A PROTOTYPE EXPERIMENT AT AWENDO
SUB COUNTY HOSPITAL, MIGORI COUNTY.
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Background
The risk of all-cause neonatal mortality increases by 28% for every 1 °C drop in body
temperature below 36 °C. Design and material choice in construc�on have a great impact
on room temperatures. Walls and ﬂoors made of ceramic �les are likely to have lower
temperatures compared to wood or PVC materials. Babies delivered and stabilised in cold
environments are at a high risk of developing hypothermia and its complica�ons. In this
report we share results from a prototype experiment where laminated chipboard was used
as a wall layer to improve thermal comfort in a resuscita�on room.
Methods
A quality improvement experiment was conducted at Awendo Sub County Hospital. A
process mapping to iden�fy root causes of energy needs challenges in the newborn
resuscita�on rooms was conducted. Frequent power outages and room design ﬂaws were
determined to be root causes. Cushioning with laminated chipboard was proposed. A before
and a�er ambient room temperature monitoring was performed at three levels as follows;
baseline, second a�er cushioning the wall and third a�er installing new energy eﬃcient
bulbs.
Results
Average room temperatures (minimum to maximum; standard devia�on) at the various
levels were as follows; Baseline 24.3°C (21.4°C to 27.6°C;1.6), second level 25.4°C (22.1°C to
29.9°C; 1.9) and third level with 250 wa� bulb 26.1°C (22.9°C to 31.6°C;2.2). Using 25°C as a
cut oﬀ for conducive room temperature, the �me the temperature crossed this mark at the
diﬀerent levels was as follows; baseline 5 pm, second level 9 pm and third 11.30 pm. The
dura�on the temperature remained >= 25°C improved from 30%, to 53% to 63% from
baseline to 3rd level.
Conclusion
Lamina�on of walls using chipboard and energy eﬃcient bulbs enable maintaining room
temperatures conducive for newborn babies for a longer period. This will aid in reducing
the risk of hypothermia.
DEVELOPMENTAL OUTCOMES IN NEONATES AT KIJABE HOSPITAL RECEIVING
INTRAVENOUS IMMUNOGLOBULIN G (IVIG) THERAPY VERSUS EXCHANGE
TRANSFUSION FOR SEVERE HYPERBILIRUBINEMIA– A 4 YEAR RETROSPECTIVE
COMPARATIVE STUDY
Authors
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Background
Neonatal hyperbilirubinemia is the second commonest cause of admission of
neonates in AIC Kijabe Hospital (KH) newborn intensive care unit. Evidenced based

treatment for severe hyperbilirubinemia with risk of kernicterus includes both
exchange transfusion and IVIG. Previous analysis of KH experience demonstrated
IVIG is less labor intensive and more cost eﬀec�ve than exchange transfusion and
resulted in comparable reduc�ons in bilirubin levels.
Objec�ve
To assess developmental milestones outcomes of neonates who either received IVIG
or exchange transfusion for signiﬁcantly elevated bilirubin at AIC Kijabe Hospital over
a 4-year period from 2014-2017. Neonates who received both IVIG and exchange
transfusion were eliminated.
Methods
We conducted a structured telephone survey using the Ages and Stages
Ques�onnaire (adapted to Kenyan context) to assess developmental milestones at
18 months of age, (communica�on, gross and ﬁne motor, problem solving and
personal social skills), per parent self- report, based on their memory of the child at
18 months. The percentage accomplishing the developmental milestone was
compared in the two groups using Chi Square.
Results
Records review iden�ﬁed 13 neonates with exchange and 17 with IVIG. All of the 30
families were able to be contacted, no families refused to be interviewed, 29 families
consented and completed the interview (96.7%). For babies receiving IVIG (17),
88.2% (15/17) had normal developmental milestones. For babies receiving exchange
transfusion (13), 76.9 % (10/13) had normal developmental milestones. There was
no sta�s�cally signiﬁcant diﬀerence in development between the two groups
(p=0.41)
Conclusion
Our results show use of either IVIG in severe hyperbilirubinemia or exchange transfusion
have no signiﬁcant diﬀerences in motor or verbal development. Because of improved cost,
decreased need for mul�ple staﬀ, comparable drops in bilirubin, and comparable long term
developmental outcomes, the use of IVIG should be considered as a ﬁrst line mode of
treatment in severe hyperbilirubinemia in similar se�ngs.
PARENTAL CARE PROVIDED TO ADMITTED NEWBORNS IN URBAN NEONATOLOGY UNITS
IN RWANDA - A QUALITATIVE STUDY ON PARENTS’ EXPERIENCE AND PERSPECTIVE
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Introduc�on and objec�ves
The admission of a sick newborn is a stressful event for the parents. Preterm infants
frequently require an extended period of admission prior to being medical ﬁt for discharge
home. In resource-limited se�ngs, such as Rwanda, nurse to neonate ra�os are low and
therefore Family Integrated Care (FICare) is frequently employed as a necessity, integra�ng
parents as primary caregivers of their sick newborns. This study aimed to 1. Iden�fy the
extended parental care roles (EPCRs) parents already deliver to their newborns in the
neonatology unit; 2. Assess if parents have a desire to deliver more care; 3. Iden�fy the
challenges/barriers to FICare and EPCRs.
Methods
A qualita�ve study was conducted involving in-depth interviews of 15 mothers who had
newborns, born between 28 -32 weeks’ gesta�on age, admi�ed in the neonatology units of

a District and Ter�ary hospital in Kigali, Rwanda. Interviews were coded and a thema�c
analysis undertaken.
Results
Analysis revealed nine key themes, namely: 1. Extended parental care roles being
undertaken; 2. Beneﬁts of EPCRs for the mother and neonate; 3. Parental a�tudes and
percep�ons on the care they provide; 4. Parental experience in the neonatal unit; 5. Support
needed to provide FICare; 6. Psychological aspects of FICare; 7. Rela�onships between
parents and HCPs; 8. Readiness to provide care; 9 Barriers to providing FICare.
Discussion
FICare has both beneﬁts for both the caregiver and newborn. In many se�ngs with low
numbers of HCPs it is also a necessity for mee�ng the essen�al needs of the newborn. We
suggest that gaining a be�er understanding of the parental a�tudes and percep�ons allows
for the care of parents to be op�mized and for parents to gain a be�er experience of their
�me in the newborn unit, preparing them to be more conﬁdently discharged when their
infant is medically able.
PRETERM AND LOW BIRTH WEIGHT BABIES MORTALITY IN SELECTED HEALTH FACILITIES
IN MIGORI COUNTY: PRELIMINARY RESULTS OF VERBAL AND SOCIAL AUTOPSY STUDY.
Authors
Beatrice Olack1, Dilys Walker 2, Antony Wanyoro4, Vincent Moshi1, Polycarp Oyoo, Teresa
Bange1, Grace Nalwa3, Christopher Otare 1, Phelgona O�eno1.
Aﬃlia�ons
1Kenya Medical Research Ins�tute, Nairobi, Kenya.
2University of California San Francisco,San Fransisco,USA.
3Maseno University, Maseno, Kenya.
4Kenya�a University, Nairobi, Kenya.
Background
Iden�fying and understanding causes and circumstances preceding preterm neonatal deaths
is crucial to preven�ng mortality in other preterms, improving birth outcomes and their
survival.
Methods
We conducted a review of preterm deaths both retrospec�vely and prospec�vely from 17
health facili�es par�cipa�ng in the Preterm Birth ini�a�ve study in Migori County. Trained
research assistants conducted verbal and social autopsy interviews with caregivers who
stayed with the baby in the period preceding death to elicit informa�on on circumstances
surrounding the death as well as signs and symptoms the infant suﬀered before death. We
report deaths among preterm and low birth weight babies from January 2017 to December
2018.
Results
In the study period 29 (40.9%) male and 42 (59.2%) female preterm and low birth weight
infants were reported dead in the ﬁrst 28 days of life. Of these deaths 83% occurred in a
health facility, 16% at home and 1% enroute to a health facility. Diﬀiculty in breathing 40
(56.3%), feeling cold-to-touch 9 (12.7%) and lethargy 11(15.5%) were the common signs and
symptoms reported among the infants. Care was sought for 44 (62.9%) babies while
mothers of 26 (37.1%) babies did not seek care, as 22 (31.4%) died immediately and 4 (5.7%)
thought care was not needed. Majority 52 (73.2%) of the deaths were early neonatal deaths.
The pa�ent chart records available 61(85.9%) indicate that birth asphyxia 17 (27.9%),
respiratory distress syndrome 15 (24.5%), prematurity 12 (19.7%) and low birth weight 11
(18.3%) were condi�ons reported among preterm babies who died.
Conclusion: Deaths among preterm neonates occur early in life and most of the cases are
preventable condi�ons. Survival would be improved with prompt iden�ﬁca�on and
management among these high-risk newborns.

RETROSPECTIVE COMPARATIVE STUDY OF NEONATAL OUTCOMES IN PREMATURE BABIES
WITH RESPIRATORY DISTRESS SYNDROME RECEIVING CONTINUOUS POSITIVE PRESSURE
ONLY VERSUS CPAP AND SURFACTANT
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Background
Respiratory distress syndrome (RDS) is a major disease burden in developing countries.
Current evidence supports early con�nuous posi�ve pressure (CPAP) as well as surfactant
for premature infants under 32 weeks with RDS.
Methods
We conducted a retrospec�ve chart review from 2016-2018 of all premature infants born
between 26-32 weeks gesta�onal age that survived to 72 hours of life. We stra�ﬁed them
according to gesta�onal age and compared pa�ents who received CPAP only versus pa�ents
who received CPAP and surfactant. Primary outcome was days on oxygen and secondary
outcome was mortality.
Results
From the 143 neonates who ﬁt our criteria we retrieved records for 63 (43%). 23 were born
below 29 weeks and 40 were born between 30 and 32 weeks.
The average days on oxygen for preterms 30-32 weeks with CPAP only was 6.7 days. For
pa�ents with CPAP + 1 dose of surfactant 6.5 days; and CPAP + 2 doses of surfactant 4 days.
For neonates 29 weeks and below, pa�ents requiring CPAP only was 21.8 days. For CPAP
and 1 dose surfactant 29.6 days, and for CPAP and 2 doses of surfactant 14.5 days.
The mortality rates for preterm born under 29 weeks were CPAP only 12%, CPAP and 1
dose- 12% and CPAP and 2 doses 67%. The mortality rates for preterms born above 30
weeks were CPAP only 14%, CPAP and 1 dose 12% and CPAP and 2 doses 50%.
Conclusions
CPAP and surfactant are both important for improving survival for preterm infants and may
have secondary beneﬁt of decreasing days needed on oxygen.
USING THE THREE DELAY MODEL IN SOCIAL AUTOPSY IN UNDERSTANDING PRETERM
NEONATAL DEATHS IN MIGORI COUNTY, WESTERN KENYA.
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Background.
Globally 4 million deaths occur every year in the ﬁrst month of life. Almost all neonatal
deaths arise in low-income and middle-income countries, and most deaths occur either at
home or within the hospital, the causes for which largely remain unexplored. It is important
to understand and document the causes surrounding these new-born deaths. A�empts to
obtain data on causes of death of new-borns have relied on Social autopsy.
The three delays model by Thaddeus and Maine (1994) illustrate phases which can lead to
delays in receiving the necessary care: Phase 1 (Decision to seek care); Phase 2 (Arriving at
health facility) and Phase 3 (Provision of adequate care). We use this model to understand
factors contribu�ng to preterm neonatal deaths.
Methods
This was a qualita�ve cross sec�onal study involving 60 babies who were enrolled in Preterm
Birth Ini�a�ve in Migori County and died between day 0 and 28 days a�er birth. Qualita�ve
data was collected using a Social autopsy tool and thema�c analysis done using Nvivo 11.
Preliminary Results.

Based on the three delays model, preliminary qualita�ve textual analysis revealed that
delays during the pregnancy period and illness of the preterm neonates occurred at all three
phases. It is worth no�ng that respondents reported more delays receiving care at the
health system level followed by delays in seeking care from home and accessing care.
Delay 1
Mothers lacked knowledge of symptoms and danger signs during pregnancy and the child’s
illness; a few mothers recognized the danger signs for illness but gave the children home
remedies ﬁrst and took the children to hospital later when the symptoms became severe
while others died at home before seeking care. A few mothers resorted to seeking care from
tradi�onal birth a�endants or religious leaders before going to the health facili�es due to
social cultural beliefs.
Delay 2
On the community level, delays occurred due to lack of transporta�on and/or ﬁnances to
pay for transport to facility. Some mothers were unable to take their sick preterm neonates
to the health facili�es at night due to insecurity resul�ng to the death of the baby.
Delay 3
On the health system level, much of the delay in receiving care as reported by the mothers
and other care givers interviewed was a�ributed to medical mismanagement or negligence,
poor provider-client rela�ons and lack of facili�es or medical supplies and equipment in the
facili�es.
Conclusion
Social autopsy is an important tool in understanding contributors to preterm neonatal
deaths as it gives in-depth informa�on on circumstances preceding death beyond the
biological causes. This informa�on can be used to improve preterm neonatal death proﬁle
hence come up with appropriate interven�ons to prevent or minimize it.
PERSPECTIVES OF MOTHERS FOLLOWING DEATH OF THEIR PRETERM NEONATES:
PRELIMINARY FINDINGS FROM VERBAL AND SOCIAL AUTOPSY STUDY IN MIGORI COUNTY,
WESTERN KENYA.
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Background
Death of a preterm neonate within the African set up is deemed private, and grieved by the
mothers alone. A woman who has experienced neonatal death is at risk
of anxiety symptoms in subsequent pregnancies. We explore maternal perspec�ves
following the demise of their preterm babies among women enrolled in an on-going
Preterm Birth Ini�a�ve Study in Migori County, Kenya.
Methods
This mixed methods cross sec�onal study. Both quan�ta�ve and qualita�ve data was
collected using the Verbal Autopsy and Social autopsy (VASA) ques�onnaire. The
respondents were selected using purposive sampling and thema�c analysis approach used.
Results
A total of 48 mothers enrolled were interviewed. Mean age was 27(±6.4) years. Majority 41
(96 %) of the mothers had some formal educa�on. A few preterm babies 21 (44 %) been
named and others had not due to cultural beliefs prohibi�ng naming of preterm babies.
None of the women reported being issued with a death cer�ﬁcate. Only one mother
received bereavement counseling. The analysis indicates three key themes on the mothers’
perspec�ves on death of their preterm babies. Disrespec�ul maternal care, negligence and
delays at the facility level contributed to the death of their preterm neonates. Most
respondents also had the view that the deaths were preventable and the babies would have

survived if �mely and quality care was given to their babies. Seven mothers requested for
the study to help them take legal action against the health providers ci�ng malprac�ces in
maternity.
Conclusion
The preliminary ﬁndings point out need for con�nuous engagement with health care
providers for respec�ul and quality care for mothers and their premature babies.
MATERNAL AND NEONATAL OUTCOMES BY MODE OF DELIVERY IN SELECTED HEALTH
FACILITIES IN MIGORI COUNTY, KENYA.
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Background
In middle income countries, reasons for performing a caesarean sec�on (CS) have become
broader with �me as it is considered a safe procedure. This has led to increased CS rates.
However, CS might pose a risk to the mother or the baby irrespec�ve of the women’s
medical condi�ons and obstetric complica�ons.
Methods
We assessed maternal and neonatal adverse outcomes associated with mode of delivery in
17 health facili�es of Migori County. The associa�ons between intended mode of delivery
and (i) in-hospital maternal mortality, (ii) s�llbirth (FSB), and (iii) neonatal death predischarge were examined.
Results
Out of 28,867 deliveries, 89.3% had spontaneous vaginal delivery, 7.9% Caesarean sec�on
(CS), 1.0% breech, 0.2% assisted vaginal delivery, 0.6% born before arrival and 1.1% had
missing mode of delivery status. Maternal mean ages were 23.9, 25.3, and 22.1, while the
newborns mean birth weight were 3189.9, 3189.5, and 3276.3 for spontaneous vaginal
delivery, CS and assisted vaginal delivery respec�vely.
Main reported maternal and fetal indica�ons for CS were: prolonged/obstructed labour 279
(11.8%), CPD 226 (9.6%), previous CS 423 (17.9%), HIV 161 (6.8), fetal distress 146 (6.2%),
breech 120 (5.1%), post da�sm 54 (2.3%), & eclampsia 63 (2.7). CS (AOR3.0 [1.99,4.56],
p.val<0.0005) and assisted vaginal delivery (AOR11.5 [2.68,49.42], p.val<0.005) were found
to be associated with a marked increase in the risk of s�llbirth as compared with
spontaneous vaginal delivery. CS (AOR3.3 [2.04,5.29], p.val<0.0005) was also found to be
associated with an increased risk of pre-discharge deaths as compared to spontaneous
vaginal delivery, even though pre-discharge deaths (AOR3.5 [0.40,30.12]) did not diﬀer
between spontaneous vaginal delivery and assisted vaginal delivery.
CS (AOR6.2 [3.13,12.26], p.val<0.0005) was associated with higher risk of maternal mortality
as compared to spontaneous vaginal delivery. There was no documenta�on of maternal
death in the assisted vaginal delivery category.
Conclusion
CS delivery is associated with increased risks in maternal and infant pre-discharge death.
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Background

Spinal muscular atrophy (SMA) comprises a group of rare autosomal-recessive
neuromuscular disorders characterized by progressive weakness of the lower motor
neurons, resul�ng in progressive muscle weakness and gradual impairment of mobility with
no evidence of cerebral or other CNS dysfunc�on. It’s caused by a gene�c defect in the
Survivor Motor Neuron gene 1 (SMN1) which encodes the protein SMN, required for
func�on of alpha motor neurons in the anterior horn of the spinal cord. There are 4 types of
SMA based on age of onset, symptoms and rate of progression. It can be diagnosed through
clinical ﬁndings followed with gene�c studies for conﬁrma�on.
There are high incidences of misdiagnosis especially as Cerebral Palsy due to the
presenta�on, leaving gaps in the management because therapeu�c and surgical treatment
decisions may diﬀer plus the possibility of dual diagnosis.
Most of these pa�ents present in severe respiratory distress needing ICU care and they
usually have a prolonged history of recurrent Lower Respiratory Tract Infec�ons (LRTIs).
We present 2 cases of pa�ents with clinical and gene�c studies diagnosis of SMA. In both
pa�ents, gene�c tes�ng revealed SMN1 microdele�on.
Method
Descrip�ve case report.
Results
Case 1: 4month old, child of non-consanguineous parents, noted to be hypotonic since
neonatal period, presented in severe respiratory distress requiring ICU care. Though alert
and interac�ve, she had delayed motor milestones, poor suckling and swallowing,a bell
shaped chest, abdominal disten�on, hyporeﬂexia and 4-limb hypotonia with frog leg
posture. There was a family history of sibling death with the same presenta�on.
Case 2: 9month old, child of consanguineous parents, diagnosed in early infancy as having
CP, presented in severe respiratory distress with impending respiratory failure. Noted to
have had recurrent LRTIs, poor feeding, failure to thrive and motor delay with weakness
more marked in the legs than arms. He was alert, had poor head control and could not sit.
He had 4-limb hypotonia, hyporeﬂexia,frog leg posture,tongue fascicula�ons ,a bell shaped
chest shape and a distended abdomen .No family history of the same.
Conclusions
Depending on the type, the key to managing SMA is through early detec�on which starts by
recogni�on of symptoms and signs consistent with neuromuscular disease with
conﬁrma�on through gene�c tes�ng which may lead to be�er outcomes for the pa�ents.
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Background
Myasthenia gravis (MG) is an autoimmune disease in which an�bodies are directed against
the postsynap�c membrane of the neuromuscular junc�on, leading to fa�gable muscle
weakness. Due to ﬂuctua�ng symptoms, diagnosis of this treatable life-threatening
condi�on is o�en delayed.
Case presenta�on
An 8-year-old girl presented with a 1-day history of cough and diﬃculty in breathing.
Assessments revealed hypoxia and severe mixed acidosis. She was treated empirically for
severe pneumonia. She subsequently had two episodes of respiratory decompensa�on
necessita�ng mechanical ven�la�on but no lung pathology was iden�ﬁed. Inves�ga�ons
revealed normal lactate, crea�nine kinase, thyroid func�on, liver func�on, cerebrospinal
ﬂuid (CSF) cell count, protein, glucose, culture, extended CSF viral panel and brain Magne�c
Resonance Imaging.

Further ques�oning revealed a 6-month history of swallowing diﬃcul�es, weak cough,
extreme fa�gue towards the end of the day, unsteady walking and severe ptosis.
Neurological examina�on revealed bilateral ptosis, absent gag, ineﬀec�ve swallow, weak
cough, and grade 3-4/5 weakness of neck ﬂexors, upper limb extensors and hip ﬂexors,
typical of the pa�ern of weakness seen in MG. Neurophysiology was unavailable, therefore
empiric pyridos�gmine and prednisolone treatment was ini�ated. Within 48 hours she was
self-ven�la�ng and had normal cough and swallow. An�cholinesterase an�bodies were later
reported posi�ve, conﬁrming the diagnosis of Myasthenia Gravis. Thymic imaging was
normal.
Discussion
MG aﬀects around 5 per million children per year, with higher incidence reported in those
of African gene�c ancestry. There are no published studies from sub-Saharan Africa. The
diagnosis is easily missed, and untreated disease can result in fatal respiratory failure. MG
should be considered a diﬀeren�al for any child presen�ng with ptosis, bulbar symptoms or
ﬂuctuant weakness. Trial of treatment with pyridos�gmine and immune suppression should
be considered where diagnos�c tests are not available.
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Background
Exclusive breas�eeding for six months is recommended before introduc�on of appropriate
complementary feeds. In Kenya, cow milk is the default complementary feed. However,
since goat farming is cheaper than cow farming, if accessibility and knowledge improved,
and safety and nutri�onal adequacy was demonstrated, goat milk would be a viable
alterna�ve. This study compared the nutri�onal status of infants complemented on goat
milk with those complemented on cow milk a�er six months of life.
Methodology
Enrolled healthy babies aged below 6 months were randomly allocated to either cow milk
feeding (CMF) or goat milk feeding (GMF) arms. Baseline measurements (5 to 6 months old)
and monthly follow-ups with medical interviews, physical exam, anthropometric
measurements (weight, length and mid-upper arm circumference (MUAC)) were done.
Results
64 GMF and 64 CMF par�cipants were followed up to age 9 months. Baseline
socioeconomic and demographic characteris�cs were similar in both arms except for
mothers’ marital status, whence 79.7% of GMF versus CMF, 87.5% (p value=0.049) were
married. Baseline mean anthropometric measurements of weights and lengths between
the study arms were similar. At age nine months the mean weight gain in the GMF 0.69kg
versus CMF at 0.59kg (p value=0.477). CMF had higher mean length gain than GMF {4.09cm
versus 3.48cm (p value=0.077)}. Malnutri�on rates (stun�ng, underweight, was�ng) were
comparable between both study arms (p values;0.8, 0.4, 0.7 respec�vely).
Conclusion

The nutri�onal status of babies complemented with goat milk was similar to those
complemented with cow milk.
NUTRITIONAL ASSESSMENT OF CHILDREN AGED UNDER FIVE YEARS ATTENDING
OUTPATIENT CLINIC AT MIGORI COUNTY REFERRAL HOSPITAL – KENYA, SEPTEMBER 2016
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Background
The overall purpose of a nutri�onal assessment is to correctly iden�fy problems early and
provide an interven�on to treat the problem and prevent it from becoming a larger
problem). An accurate iden�ﬁca�on of the nutri�onal status of a child cannot be deﬁned by
a single method of a nutri�on assessment but rather a combina�on of diﬀerent method.
We determined nutri�onal assessment of children aged below ﬁve years a�ending an
Outpa�ent Clinic (OPC) in Migori County Referral Hospital in Kenya.
Methods
We retrospec�vely reviewed the Child welfare clinic register from September 2016 to
November 2016. Variables of interest were age, weight, height, mid upper arm
circumference (MUAC), exclusive breas�eeding, Vitamin A supplementa�on, deworming
and nutri�onal counselling. Data was analyzed using MS Excel. Children who received
nutri�onal assessment were compared with those not assessed. Odds ra�os (OR) and their
95% CI were calculated and p-value ≤0.05 was considered sta�s�cally signiﬁcant.
Results
A total of 4,422 records were reviewed; 49% (2,190/4,422) were female, median age was 6
(IQR=9) months, mean weight was 7.6 (SD: 3) Kgs and median height was 67 (IQR: 15) cm.
Register completeness was 100% weight for age assessment, 91% (4032/4422) height-forage and 63% (1,396/2217) MUAC assessment. Overall, 71% (3,149/4422) received full
nutri�onal assessment; 2.8% (111/4032) were stunted, 4.4% (193/4422) were underweight
and 0.6% (9/1396) had severe acute malnutri�on. Nutri�onal interven�ons included 54%
(1315/2,442) breas�eeding, 30% (259/858) deworming, 20% (404/1980) Vitamin A
supplementa�on, 20% (404/1980) and 60% (2645/4422) nutri�onal counseling. There were
lower odds of nutri�onal assessment if a child presented to OPC while sick (OR =0.7, CI=0.60.8) or was aged <2 years (OR=0.2, CI=0.2-0.3).
Conclusion
A third of children did not receive nutri�onal assessment and low nutri�onal interven�on
services were oﬀered. Health care workers should be sensi�zed on adherence to nutri�onal
assessment and interven�on guidelines for these children.
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Background
Stun�ng is the commonest manifesta�on of childhood undernutri�on worldwide. Children
presen�ng with severe acute malnutri�on (SAM) are usually also severely stunted. Previous
studies have reported minimal average length/height-age z-score (HAZ) gain during recovery
from complicated SAM despite intense nutri�onal support and considerable weight gain.
We evaluated linear growth and its determinants a�er medically complicated SAM.
Methods
We performed secondary analysis of clinical trial data (ClinicalTrials.gov:NCT00934492) from
HIV-uninfected Kenyan children hospitalized with SAM aged 2−59 months and followed-up
for one year a�er hospital discharge. Outcome was change in HAZ between enrolment and
12 months later. Exposures were demographic, clinical, anthropometric and illness events
during follow-up.
Results
Among 1,169 children with HAZ values at month 12 (66% of those in original trial), median
(IQR) age 11 (7−17) months and mean (sd) HAZ -2.87 (1.6) at enrolment, there was no
change in mean HAZ between enrolment and month 12: -0.006Z (95% CI -0.07−0.05Z).
Weight-for-age (WAZ), Weight-for-height z-score (WHZ) and mid upper arm circumference
(MUAC) at month 12 had increased (SD) since enrolment by 1.46 (1.2), 1.94 (1.5) and 2.83
(1.4) cm, respec�vely. Whilst 262 (23%) children experienced minimal HAZ change (within
±0.25 HAZ), 472 (40%) lost >0.25 and 435 (37%) gained >0.25 HAZ. A�er adjus�ng for
regression to the mean, inpa�ent or outpa�ent episodes of diarrhoea and inpa�ent severe
pneumonia during follow-up were associated with HAZ loss. Premature birth and not being
cared by the biological parent were associated with HAZ gain. Increases in MUAC and WAZ
were associated with HAZ gain and protected against HAZ loss. Increase in WHZ was not
associated with HAZ gain but protected against HAZ loss. No threshold of weight gain
preceding linear catch-up growth was observed.
Conclusions
Interven�ons to improve dietary quality and prevent illness over longer period may provide
opportuni�es to improve linear growth.
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Background
Breastmilk is the best choice for infant feeding and exclusive breas�eeding is associated
with reduc�on in childhood morbidity and mortality. While the importance of breastmilk for
early nutri�on and growth is established, breastmilk composi�on may have considerable
variability and be inﬂuenced by maternal nutri�onal status. Lipids and micronutrients in milk
are associated with maternal malnutri�on and lower lipid levels may exacerbate infant

growth faltering and inﬂamma�on. We aim to evaluate the nutri�onal composi�on of
breastmilk and poten�al for breastmilk strategies to improve recovery from acute illness
among infants with undernutri�on.
Methods
Breastmilk will be collected from mothers of infants enrolled in the CHAIN Cohort Study
aged 7 days to 6 months in Migori, Kenya and Karachi, Pakistan. We will enrol 150
breas�eeding mothers of acutely ill infants across a spectrum of nutri�onal status at
hospital admission and 45-days post-discharge. Fi�y breas�eeding mothers of infants in the
community who are not acutely ill will be recruited at one �me-point to establish
community norms for milk composi�on, maternal health, and feeding factors.
Results
The objec�ve of this cohort study is to determine the associa�on between breastmilk
composi�on, and nutri�onal status, growth and morbidity in hospitalized infants. The
primary analysis will compare milk total protein content between infants with severe acute
malnutri�on, non-severely malnourished infants and community controls. Secondary
analyses will compare diﬀerences in total energy, carbohydrates and lipid content, and
micronutrients, and associa�ons with growth to 45- and 90-days post-discharge.
Conclusions
This study will help iden�fy and priori�ze interven�ons to improve infant survival in this
high-risk popula�on. We seek to determine requirements for breas�eeding support or
possibly breastmilk for�ﬁca�on and/or speciﬁc macronutrient or micronutrient
interven�ons for severely malnourished infants to take forward into clinical trials. The
ul�mate goal is improved evidence for the care of undernourished infants to improve
survival and healthy growth and development.

Paediatric Sugery
PATTERNS OF UPPER AND LOWER LIMB FRACTURES AND THE OUTCOMES AFTER
MANAGEMENT AMONG THE PEDIATRIC POPULATION AT JARAMOGI OGINGA ODINGA
TEACHING AND REFERRAL HOSPITAL
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Background
Fractures in the pediatric age group pose a major public health problem. There is therefore
need to determine their prevalence, how they are managed and the outcomes in focused
regions.
Objec�ves
Primary objec�ve was to determine the pa�ern of upper and lower limb fractures in
pediatric group at JOOTRH orthopedic ward. Secondary objec�ves were to ﬁnd out the
prevalence, mechanism of injury and outcome a�er management of upper and lower limb
fractures in pediatric group.
Design
Cross sec�onal study
Se�ng
JOOTRH surgical ward, orthopedic room
Subjects
Pediatric pa�ents (age 2-17 years) presen�ng at JOORTH orthopedic ward with a fracture or
fractures between July 2018 and September 2018.
Results

Most fractures occurred among females (58.3%) as compared to males (41.7%). Most
fractures were due to RTA, mostly involving girls. Fall from height contributed to most male
fractures. Majority occurred on the road, home then school. Lower limb fractures were
common as compared to upper limb fractures. Femoral fractures were the commonest
lower limb fractures at 91.7%. Skin trac�on was the primary method of managing femoral
fractures, however, 63.6% of them mal united a�er 4 weeks of trac�on, therefore
warranted IM nailing. Upper limb, �bial and ﬁbula fractures healed with union. Female
gender was most involved due to their high risk of RTA as shown by the study. RTA
accounted for most of the lower limb fractures. The diﬀerence between the fracture site
and age group was also directed by the risk behaviors at diﬀerent age groups, and according
to sex.
Conclusion
There is a changing trend in fractures among according to the sex, site and mechanism of
injury, and a high rate of malunion a�er femoral fractures have been managed by trac�on.

Rare Disease
PERINATAL LETHAL TYPE II OSTEOGENESIS IMPERFECTA.
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Background
Osteogenesis imperfect (O.I) is a rare gene�c disease caused by quan�ta�ve and qualita�ve
defects in Type I collagen, leading to bone fragility and deformi�es. It’s mainly an autosomal
dominant dysplasia but recessive genes also play a major role in its pathophysiology. Type II
O.I(perinatal lethal type), is the most lethal form. Antenatal scans can diagnose this
condi�on in utero and allow the parents to opt for medical termina�on of pregnancy. We
present a 2-day-old pa�ent with clinical and radiological diagnosis of O.I type II.
Method
Descrip�ve case report.
Results
A 2-day-old male, born via caesarean sec�on, due to previous scar, to a nonconsanguineous
couple. First and second trimester ultrasounds didn’t pick the abnormali�es. At birth he
presented with respiratory distress. He was 2.4kg (3 rd percen�le), length
39cm(1stpercen�le),upper segment: lower segment ra�o 2.9,head circumference 32.5cm(5 th
percen�le),arm span 33cm,short upper and lower limbs, low set ears, high arched palate,
skull was very so� to palpate and sclera was normal. He had jaundice and a systolic murmur.
Echo showed moderate patent Ductus Arteriosus, a large patent foramen ovale and severe
Pulmonary Arterial Hyperten�on.Infanto-gram showed bilateral humeral fractures, malunited �bia and femoral fractures bilaterally and beaded ribs. Skull x-ray showed wormian
bones. Cranial ultrasound was normal. Abdominal and renal scans were normal apart from
right sided inguinal hernia. The clinical and radiological ﬁndings were consistent with OI type
II. Parents were disappointed with the diagnosis and the prognosis of the condi�on and
required counselling.
Conclusions
O.I type II is a rare but lethal condi�on. Rou�ne ﬁrst trimester ultrasounds can diagnose O.I.
The exper�se to conduct such scans should be widely available to prevent the emo�onal
trauma to parents and help them to make informed decisions.
A CASE OF SUSPECTED GRISCELLI SYNDROME
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Background
Primary immunodeﬁciencies are not o�en documented, but the prevalence is es�mated at
approximately 1 in 2000 live deliveries. Appropriate management begins with �mely
iden�ﬁca�on and early diagnosis, with some milder forms surviving to adulthood if correctly
treated.
Methods
A retrospec�ve chart review of a pa�ent who presented with a history of recurrent
respiratory tract infec�ons since the age of 4 months, o�en requiring inpa�ent care 2-3
�mes every year.
Results
The history included infan�le eczema and recurrent respiratory infec�ons for which the
pa�ent had been on follow up at the pulmonology clinic. She also had global developmental
delay and was being followed up at the neurology clinic. There was a history of widespread
skin abscesses which resolved on treatment. At 6 years, she was non- verbal, could only
walk short distances and was on home oxygen.
Examina�on revealed a dull looking, wasted child who was pale and had sparse, bri�le,
silvery hair, poor den��on, global hypotonia, reduced muscle bulk, and skin depigmenta�on
with features of longstanding eczema. Weight for age was at the 3 rd cen�le. She was
satura�ng at 75% in room air and a chest CT scan revealed lower lung lobe collapse with a
possible diagnosis of inters��al lung disease. Abdominal examina�on showed
hepatomegaly. There were no murmurs on ausculta�on, but there was severe pulmonary
arterial hypertension on echocardiography.
Given the frequent infec�ons, skin depigmenta�on, silvery hair and global developmental
delay, a diagnosis of suspected Griscelli syndrome was made. The pa�ent passed away at
the age of 6 years while on home care.
Conclusion
There is need for more documenta�on of primary immunodeﬁciency disorders in order to
empower clinicians to easily iden�fy cases and oﬀer prompt treatment.
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KEROSENE-INDUCED PULMONARY INSULT
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Introduc�on:
Kerosene accidental poisoning is commonly seen in children coming from areas where it is
used for cocking, hea�ng, ligh�ng and as paint thinner.
Objec�ves
The aim of this study is to determine the source, presen�ng symptoms, complica�ons and
radiological changes in children presen�ng with kerosene poisoning. "Soiling" of kerosene
containers is tested as a deterrent against accidental kerosene inges�on.
Pa�ents and methods
This is a hospital based prospec�ve study that included all pa�ents who were admi�ed to
Ombada Teaching Hospital during the study period having accidentally ingested kerosene at

home. Soiling kerosene containers from outside is tested as a deterrent against kerosene
inges�on.
Results
A total of 115 pa�ents with accidental kerosene poisoning were seen. Sixty were females
(52.2%) and 55 males (47.8%). Mean age was 31.8 months (S D± 23.7) with Conﬁdence
Interval of the Mean almost (28-30). The commonest presen�ng symptom was cough seen
in 99 pa�ents (86.1%) and diﬃculty breathing in 62 (53.9%). Spontaneous vomi�ng was
seen in 41 patients (35.7%) and induced vomi�ng in 27 pa�ents (23.5%). Thirty pa�ents
(26.1%) developed fever and 5 presented with diarrhea (4.3%). Central Nervous System
involvement included agita�on in 17 pa�ents (14.8%), stupor in 11 (9.6%), coma in 4 (3.5%),
and convulsions in one pa�ent (0.9%). Bilateral radiological features of pneumonia were
seen in 41 pa�ents (35.7%), right side involvement in 27 (23.5%), le� side involvement in 6
(5.2%) and 41pa�ents showed normal chest x-ray (35.7%). A strong correla�on between
lapse of �me and radiological changes is documented using Chi square test (P = .002). In 89
pa�ents (77.4%) the source of kerosene was plas�c disposable so� drink bo�les. The
amount taken was es�mated by report as a sip in 38 pa�ents (33%), less than one cup in 41
(35.6%) and was unknown in 36 (31.4%). Soiling Test proved to be eﬀec�ve in the 17
pa�ents tested (100%). Three pa�ents died of circulatory collapse, respiratory failure and air
block respec�vely. Case fatality rate was 2.6%.
Conclusion
Kerosene poisoning remains to be an important cause of morbidity and poten�al fatality.
Pulmonary insult secondary to kerosene inhala�on is variable but it is in direct propor�on to
the amount inhaled and the �me lapse between inges�on and presenta�on. Soiling of
kerosene containers, a simple and eﬀec�ve method of preven�on is advocated.
Key words
Kerosene, poisoning, source, radiological changes, soiling, prevention
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Vaccinology
CAN WE REDUCE THE COST OF THE PNEUMOCOCCAL CONJUGATE VACCINE (PCV)
PROGRAMME: A RANDOMISED CONTROLLED TRIAL OF FRACTIONAL DOSES OF PCV IN
KENYAN INFANTS
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Background
Pneumococcal conjugate vaccines (PCV) are highly eﬀec�ve but represent the most
expensive component of the Kenyan rou�ne immunisa�on schedule. While the cost of PCV
3

in Kenya (1000 KES per fully immunised child, represen�ng a total of 1.6 billion KES in 2018)
is currently supported by Gavi, The Vaccine Alliance, projected economic growth indicates
that Kenya will have to start to increase its contribu�ons in 2022 and assume the full cost of
the vaccine in 2027. The sustainability of the PCV programme is at risk. Spli�ng a normal
vaccine dose and using it to immunise several individuals has been successful for yellow
fever and inac�vated polio vaccines. We will assess whether frac�onal doses of PCV induce
similar immune responses when compared to the full dose and examine their eﬀects on
vaccine-serotype carriage in the nasopharynx.
Methods
A total of 2100 infants will be individually randomised to one of seven trial arms. Doses will
be delivered in the 2p+1 schedule (6, 14 weeks and 9 months) to six trial arms: A) Full dose
PCV13, B) 40% PCV13, C) 20% PCV13, D) Full dose PCV10, E) 40% PCV10, F) 20% PCV10. The
seventh trial arm will receive full dose PCV10 according to the rou�ne immunisa�on
schedule (6, 10 and 14 weeks). Immune responses will be measured at 18 weeks, 9 months,
10 months and 18 months of age. Carriage of pneumococci in the nasopharynx will be
assessed at 9 and 18 months of age.
Discussion
If frac�onal doses elicit non-inferior immune responses to the full dose schedule, the new
4-dose vials of PCVs (containing preserva�ve) could be used as 10 or 20-dose vials,
substan�ally reducing PCV programme cost.
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EFFECT OF 10-VALENT PNEUMOCOCCAL CONJUGATE VACCINE ON THE INCIDENCE OF
RADIOLOGICALLY-CONFIRMED PNEUMONIA AND CLINICALLY-DEFINED PNEUMONIA IN
KENYAN CHILDREN: AN INTERRUPTED TIME-SERIES ANALYSIS
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Background
Pneumococcal conjugate vaccines are highly protec�ve against invasive pneumococcal
disease caused by vaccine serotypes. We examined the eﬀect of 10-valent pneumococcal
conjugate vaccine (PCV10) on pneumonia incidence in Kiliﬁ, Kenya.
Methods

We linked prospec�ve hospital surveillance for clinically-deﬁned WHO severe or very severe
pneumonia at Kiliﬁ County Hospital (KCH), from 2002-2015 to popula�on surveillance at
Kiliﬁ Health and Demographic Surveillance System, comprising 45000 children <5 years.
Chest radiographs were acquired from 2006 and read according to a WHO standard. PCV10
was introduced in January, 2011 followed by a 3-month catch-up campaign for children
aged <5 years. We es�mated the eﬀect of PCV10 on the incidence of clinically-deﬁned and
radiologically-conﬁrmed pneumonia (RCP) through interrupted �me-series analysis,
accoun�ng for seasonal and temporal trends.
Results
Between May 2002 and March 2015, 44771 children aged 2–143 months were admi�ed to
KCH. In 2002–03, the incidence of admission with clinically-deﬁned pneumonia was 2170
per 100000 in children aged 2–59 months, which declined by 0·5% per month in the 13-year
surveillance period, independent of vaccine introduc�on. By the end of the catch-up
campaign in 2011, 61·1% of children aged 2–11 months had received ≥2 doses of PCV10 and
62·3% of children aged 12–59 months had received ≥1 dose. A�er adjustment for secular
trend and season, incidence rate ra�os for admission with RCP, clinically-deﬁned
pneumonia, and diarrhoea (control condi�on), associated temporally with PCV10
introduc�on and the catch-up campaign, were 0·52 (95% CI 0·32–0·86), 0·73 (0·54–0·97),
and 0·63 (0·31–1·26), respec�vely.
Conclusion
Over 13 years, admissions for clinically-deﬁned and radiologically-conﬁrmed pneumonia
decreased by 27% and 48%, respec�vely. The burden of hospital admissions for childhood
pneumonia in Kiliﬁ, has been reduced substan�ally by the introduc�on of PCV10.
ANTIMICROBIAL RESISTANCE OF STREPTOCOCCUS PNEUMONIAE BEFORE AND AFTER THE
INTRODUCTION OF A 10-VALENT PNEUMOCOCCAL CONJUGATE VACCINE (PCV10) IN KILIFI,
KENYA (1998-2014)
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Background
In developed countries, PCV use reduced an�microbial resistance (AMR). We inves�gated
the AMR of pneumococci isolated from pa�ents with invasive pneumococcal disease (IPD) at
a rural Kenyan hospital before and a�er PCV10 introduc�on in Kenya in 2011.
Methods
We conducted laboratory-based laboratory IPD surveillance at the Kiliﬁ County Hospital
from March 1998-December 2014. Invasive isolates were serotyped using latex
agglu�na�on and Quellung. We determined Minimum Inhibitory Concentra�ons and used
the 2015 Clinical and Laboratory Standards Ins�tute deﬁni�ons. We compared propor�ons
of AMR among vaccine (VT) and non-vaccine type (NVT) serotypes across vaccine eras.
Results
Across all ages, there were 1143 cases of IPD and 766 (67%) occurred in children aged <5
years. The top 10 serotypes with any AMR - 1, 14, 6B, 6A, 5, 23F, 19F, 19A, 18C and 4 –
included 7 VT serotypes. Penicillin resistance was only seen in pneumococcal meningi�s and
declined from 65.9% to 18.2% for VT, while increasing from 34.2% to 81.8% for non-VT

serotypes (p=0.005 for both) post-vaccine introduc�on. Pre-PCV10 Chloramphenicol
resistance was highest in VT serotypes (58.2%) but post-vaccine resistant isolates were very
few (4 NVT and 2 VT serotypes). Low-level resistance to Ce�riaxone (non-meningi�s and
meningi�s) and to Erythromycin (0.73, 1.64% and 2.69% respec�vely) was found pre-PCV10.
Post-PCV10, all isolates were fully suscep�ble to Ce�riaxone and Erythromycin.
Conclusions
Introduc�on of PCV10 signiﬁcantly reduced AMR in IPD especially by Penicillin resistant VTpneumococci in meningi�s. However, this beneﬁt may be abrogated if the resultant rise in
resistant NVT meningi�s and serotype replacement IPD becomes signiﬁcant.
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Background
We conducted a mul�-site carriage survey in three loca�ons in Kenya to determine residual
vaccine-type (VT) pneumococcal carriage 6 years post-PCV10 introduc�on ahead of plans to
simplify the PCV schedule.
Methods
Cross-sec�onal pneumococcal carriage surveys were conducted in June-October 2017
among randomly selected (age-stra�ﬁed) samples of 514, 496 and 431 children and adults
in Nairobi, Siaya and Kiliﬁ, respec�vely. We cultured nasopharyngeal swabs to iden�fy
pneumococci and collected data on demographic characteris�cs. We calculated crude and
age-standardised carriage prevalence using the INDEPTH 2013 network’s standard
popula�on.
Results
Site
Nairobi (urban)
Siaya (ruralKiliﬁ (rural-Coast)
Western)
n
%
n
%
n
%
Crude prevalence
All serotypes
All ages
255
50
245
49
222
52
<5 years
128
79
117
79
115
82
≥5 years
127
36
128
37
107
37
PCV10 Serotypes
All ages
14
3
32
6
21
5
<5 years
7
4
16
11
9
6
≥5 years
7
2
16
5
12
4
Age-standardized prevalence

All serotypes
All ages
255
43
245
49
222
47
<5 years
128
79
117
80
115
79
≥5 years
127
37
128
43
107
41
The top 3 serotypes by site were 3, 35B and 6A; 3, 35B and 19A and 35B, 19A and 23B
respec�vely. In Siaya and Kiliﬁ, the commonest circula�ng VT was 19F and 14, respec�vely.
Conclusion
There is signiﬁcant residual VT-pneumococcal carriage across Kenya 6 years post-PCV10
introduc�on. Interven�ons to eliminate VT carriage are necessary before vaccine dose
simpliﬁca�on in this high burden se�ng.
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Background
10-valent pneumococcal conjugate vaccine (PCV10), delivered at 6, 10 and 14 weeks of age,
was introduced in Kenya in January 2011, accompanied by a catch-up campaign in Kiliﬁ
County for children <5 years. Coverage with ≥2 PCV10 doses in children 2-11 months was
80% in 2011 and 84% in 2016; coverage with ≥1 dose in children 12-59 months was 66% and
87%, respec�vely. We aimed to assess PCV10 impact against nasopharyngeal carriage and
invasive pneumococcal disease (IPD) in children and adults in Kiliﬁ County.
Methods
Clinical and microbiological surveillance for IPD among admissions of all ages at Kiliﬁ County
Hospital was linked to the Kiliﬁ Health and Demographic Surveillance System from 19992016. We calculated the incidence rate ra�o (IRR) comparing the pre-vaccine and postvaccine eras, adjusted for confounding, and reported percent reduc�on in IPD as 1-IRR.
Annual cross-sec�onal surveys of nasopharyngeal carriage were conducted from 2009-2016.
Results
Surveillance iden�ﬁed 667 IPD cases in 3,211,403 person-years of observa�on. IPD
incidence in children <5 years fell sharply in 2011 following PCV10 introduc�on and
remained low (PCV10-type IPD: 60·8 vs 3·2/100,000 [92% reduc�on; 95%CI: 78, 97]; overall
IPD: 81·6 vs 15·3/100,000 [68% reduc�on; 95%CI: 40, 83]; 1999-2010 vs 2012-2016). PCV10type IPD also declined signiﬁcantly in unvaccinated age groups (<2 months, 5-14 years, ≥15
years), with es�mated reduc�ons of 100%, 74%, and 81%, respec�vely. There was no

signiﬁcant change in the incidence of non-PCV10 type IPD. In children aged <5 years, PCV10type carriage declined by 74% and non-PCV10-type carriage increased by 71%.
Conclusions
Introduc�on of PCV10 in Kenya resulted in a substan�al reduc�on in PCV10-type IPD in
children and adults without signiﬁcant replacement disease. These ﬁndings suggest that
rou�ne infant PCV10 immuniza�on programmes with catch-up campaigns will provide
substan�al direct and indirect protec�on in low-income se�ngs in tropical Africa .

