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ABSTRACT

Background: Prolonged neonatal jaundice is jaundice beyond fourteen days in
term and twenty-one days in pre-term babies. The common causes are biliary
atresia, metabolic conditions and infections. Work up for neonates with
jaundice as per international guidelines is extensive and may not be available
in developing countries. In Kenya, the prevalence and aetiology of prolonged
jaundice has not been published.

Objectives: Primary: To determine the prevalence of prolonged neonatal
jaundice among neonates admitted with jaundice.

Secondary: To describe laboratory and radiological investigations, aetiology
and short-term outcomes for babies admitted with prolonged neonatal
jaundice.

Design: A retrospective, cross-sectional study

Setting: Children’s wards and newborn unit, Kenyatta National Hospital.
Subjects: A total of 360 files of neonates with jaundice were analyzed manually
using a data collection tool.

Results: Of 360 eligible neonates, fifty-six (16%) neonates had prolonged
jaundice. There were sixty-seven preterm and 293 term babies and 91% had
conjugated hyperbilirubinemia. Fifty-two (93%) had full blood count done and
the remaining first tier tests were done in less than 50% of patients. The most
common causes were viral hepatitis (25%), bacterial sepsis (23%), biliary
atresia (4%) and cholecystitis. One out of 8 pre-terms and 4 out of 48 term
neonates died during the first admission.

Conclusion: The prevalence of prolonged neonatal jaundice amongst infants
admitted with jaundice was 16%. Patients with prolonged neonatal jaundice
were not fully evaluated even for first tier as per international guidelines, but
infections were the most common cause. The short-term mortality of prolonged
neonatal jaundice was 10%.

INTRODUCTION
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Jaundice is the yellow discoloration of
sclera, mucous membranes, skin and bodily
fluids, due to accumulation of bilirubin in
the circulation and tissues(1l). Prolonged
neonatal jaundice (pNNJ) occurs beyond 14
days of life in term babies and 21 days in
preterm babies(2)(3). Up to 15% of all new-
borns have prolonged jaundice(4), and up to
40% of these have benign unconjugated
hyperbilirubinemia(5). The remaining have
conjugated hyperbilirubinemia and liver
disease, of which, the most commonly
identifiable cause in the
population include: biliary atresia (25%-—

American

35%), genetic disorders at 25%, metabolic
diseases at 20%,
deficiency (10%). In developing countries,
urinary tract infections (UTI) also reported
to be a significant cause(6).

The clinical presentation of pNNJ is varied

and al-antitrypsin

with signs and symptoms dependent on the
underlying cause and features of hepatic
failure, if present(7). Clinically, patients with
cholestatic liver disease have dark urine and

pale stools, in addition to jaundice, but
otherwise look well. Fever, non-specific
symptoms like lethargy, sleep disorders,
feeding difficulties may be present as part of
sepsis presentation. Features of liver failure
including easy bruising, itchiness, skin rash,
hepatosplenomegaly, bleeding tendencies
may also be present(8).

All neonates who present with jaundice
beyond 2 weeks of age need to be evaluated.
First, to differentiate neonatal cholestasis
from unconjugated hyperbilirubinemia, and,
if cholestasis is present, to rapidly identify
those causes that are amenable to medical or
surgical treatment(9).

The
paediatric gastroenterology, hepatology and
nutrition societies (ESPGHAN,
NASPGHAN) recommend a targeted
approach to investigate patients with
prolonged NNJ according to the common

European and North American

causes in developed countries (10). The
following table includes the tests to be done
as first line (tier 1) and second line (tier 2).

Table 1
Targeted investigations of the persistently jaundiced infants reproduced from ESPGHAN and NASPGHAN
guidelines 2017
TIER 1 TIER 2
Complete blood count + differential Metabolic etiology

International normalized ratio (INR)

Ammonia, lactate, cholesterol

Liver function test + albumin levels

RBC galactose-1-phophate and uridyltransferase

Blood glucose

Urine succinyllacetone and Organic acids

a -1- antitrypsin phenotype

Urine bile salt species

Thyroid function tests

DNA-PCR for CMV, HSV

Urine analysis

Sweat chloride tests

Urine culture

Genetic sequencing

Urine reducing substances CXR

Cultures of blood and other fluids SPINE XRAY

Fasting ultrasound ECHO
Cholangiogram
Liver biopsy

Early diagnosis and timely referral for
management are key to better prognosis in

the neonate(11). The first aim, in the
management of infants with pNN]J, is to
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recognize diseases responding to specific
therapy i.e. CMV
urinary infection,

medical congenital

infection, tract
hypothyroidism, etc, and to early surgical
intervention (biliary atresia, choledochal
cyst)(12).

The outcomes of prolonged neonatal
jaundice are good, with up to 90% survival,
in patients with timely evaluation and
management of underlying cause(13). For
prolonged unconjugated jaundice, almost all
patients recover by 8 weeks of age with no
complications(14). The general outcome in
conjugated hyperbilirubinaemia depends on
specific identified aetiology of prolonged
jaundice.

The differential diagnosis is broad and

therefore investigations need to be tailored
to the common causes of pNNJ in Kenya. In
order to know how to evaluate patients, we
need to know what is more common in our
setting and thus to come up with our own
evaluation and management guidelines.
This study aims to get the burden of the
condition and thus serve as a starting point
towards evaluating the disease in Kenya's
main referral centre, Kenyatta National
Hospital (KNH). It also aims to evaluate the
short-term mortality
associated with prolonged neonatal jaundice
in KNH.

outcomes and

METHODOLOGY

This was a retrospective, cross-sectional
study, carried out in the pediatric wards and
new-born unit of Kenyatta National
Hospital (KNH) in Nairobi, Kenya, which is
a tertiary level, national referral hospital.
Data was collected covering a 3-year
period (January 2016 — December 2018),
using a structured, paper-based data
abstraction tool. The 368 files were collected
from medical records, starting from the most
recent admissions going backwards, selected
randomly. The
included, neonate

interest
age at

variables of
biodata,

presentation, investigations done, length of
stay and survival.

From the completed paper-based tools,
data was entered into a password controlled
Epinfo database by
assistant and exported to Stata version
15.1(Stata corp, college station, TX, USA)
statistical software for statistical analysis.

trained research

Ethical considerations: Ethical approval was
sought from the Kenyatta National Hospital
Ethics Research Committee.

Study limitations: The study
manually written medical records, so loss of
information

relied on

was noted, which was
countered by non-response factor. Since the
study was carried out in a national referral
hospital, its finding may not be
generalizable to other hospitals (lower level
hospitals).

Being a study at a resource limited centre,
not all investigations were done for every
patient as recommended by international
guidelines and this would hinder the results

on aetiology.
RESULTS

A total of 377 patient files numbers were
selected for file retrieval. Nine files were
missing and from the 368 files available, 8
were excluded due to record of patients
receiving total parenteral nutrition (TPN).
From those, 56 patients were noted to have
prolonged jaundice.

The period prevalence was 16% (56/368, 95%
CI 12 to 20%). The key subgroups of patients
with prolonged neonatal jaundice were
according to gestation. Among the 67
neonates born preterm, 8 had prolonged
jaundice: a prevalence of 12% (95% CI 5.2%
to 22%). While from the 293 neonates born
term, 48 had prolonged jaundice: a
prevalence of 16% (95% CI 12 to 21%). Males
and females had similar prevalence of 51%
and 49% respectively. Table 2 below shows a
summarized description of participants
included.
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Table 2
Descriptive characteristics of study participants
Characteristics All neonates | Type of Jaundice
(N=360)

Prolonged Non-prolonged P-

jaundice (N=56) jaundice (N=304) value
Age at presentation in days’ 3 (2-6) 7 (2-18.5) 3 (2-5) <0.001
Gender-Female 166 (46) 27 (49) 139 (46) 0.66
Male 192 (54) 28 (51) 164 (54)
Gestation in weeks* 38 (37-38) 38 (37-38) 38 (37-38) 0.59
Born preterm 67 (19) 8 (14) 59 (19) 0.37
Born term 293 (81) 48 (86) 245 (81)
Age in days of Jaundice onset* 3 (2-4) 3 (2-6) 3 (2-4) 0.58
Age in days of Jaundice subsided* | 10 (7-13) 49 (30-120) 8.5 (6-11) <0.001
Time with jaundice in days* 6 (4-9) 42 (25-89) 5 (3-7) <0.001

#-results presented as median (IQR), P-values of variables with median are from Wilcoxon ranksum test, the rest are from chi-

square test

Among the 56 neonates with prolonged

jaundice, evaluation of neonatal sepsis was

as follows:

52(93%) had total blood count

For associated

endocrine/metabolic

disorders, the following evaluation was
noted to have been done: Blood glucose was

done for

and no

done. From those, 7(14%) had low WBC
count, 11(21%) had leucocytosis and the
remaining 34(65%) had normal WBC count.
Haemoglobin levels were normal in 50% of
patients enrolled. Of the remaining, 24(46%)
had moderate anaemia and 3.9% had severe
anaemia at presentation. Urinalysis and
urine culture were done for 17 (30%) and 14
(25%) respectively. There were six bacterial
isolates from the urine culture: two E. coli,
two Klebsiella
Enterococcus. Blood culture were done for
19 (34%) neonates and four staphylococcal
species isolated. These included
staphylococcus epidermidis, staphylococcus
staphylococcus lantus,
coagulase negative staphylococci.

Liver function tests were done for 53 (95%)
neonates. All the participants had
hyperbilirubinemia of which 91% had
cholestatic jaundice and remaining 9.4% had
indirect/mixed hyperbilirubinemia. There
were 27 (48%) INR test done of which 17
(63%) were normal and 10 (37%) were
abnormal. Albumin levels test were done for
48 (86%), of which 26 (54%) were normal
and 22 (46%) were abnormal.

pneumonia and two

were

haemolyticus,

17 (30%) neonates,
abnormality was noted. Thyroid function
test was done for 28 (50%) neonates. There
were no cases of hypothyroidism reported
and only 1(2%) case of hyperthyroidism.
Urine reducing sugars were done for 9 (16%)
neonates, of which 7 (78%) were normal and
2 (22%) were abnormal.

Aetiology was determined by the
diagnosis given according to the doctors’
notes in collaboration with the results of the
investigations  recorded above.  Most
common diagnosis assigned included: viral
hepatitis (25%), bacterial sepsis (23%),
cholecystitis  (5%) and  breastfeeding
jaundice (7%). Biliary atresia was reported in
7(13%) of patients who had either diagnosis
from abdominal ultrasound or liver biopsy.
Twelve (21%) of patients had no known
diagnosis.

Alagille syndrome, Downs syndrome and
breastfeeding jaundice were among the
diagnoses recorded as per expert
consultants” opinion. No specific tests were
recorded to prove these diagnoses.

Of the 360 neonates enrolled to the study,
328 (91%) were discharged home while 32
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(8.9%) neonates died. A detailed summary

term outcomes has been outlined in table 3

of the patient characteristics as per the short-  below.
Table3
Characteristics of patients with prolonged neonatal jaundice
Discharged home | Died (N=5) P-value
(N=51)
Age when jaundice noted in days* 7 (2-6) 1(1-6) 0.27
Gender-Female 23 (85) 4 (15)
0.16
Male 27 (96) 1(3.6)
Gestation in weeks* 38 (37-38) 38 (38-38) 0.88
Born preterm 7 (88) 1(12)
0.55
Born term 44 (92) 4(8)
Time with jaundice in days* 43 (25-99) 32 (30-34) 0.58
#-results presented as median (IQR), P-values of variables with median are from Wilcoxon ranksum test, the rest are
from Fisher’s exact test.

DISCUSSION

The prevalence of prolonged neonatal
jaundice at 16% (95% CI 12 to 20%) of all
patients admitted with neonatal jaundice at
Kenyatta Hospital, was
comparable to previous studies. A North
American study found prevalence of 21%
(5), whereas Chaudhary et al (2006) in
Eastern Nepal documented prevalence to be
9.2%(6). There was no difference in male:
female ratio in the neonates admitted with

National

prolonged neonatal jaundice. This was also
comparable to studies done in Iran(15) by
Sana Ullah et al, where no difference in
gender was reported.

The laboratory investigations done in the
study group was varied, with almost all
neonates having full blood count and liver
function tests done. The remaining tests
were done in less than 50% of patients with
prolonged neonatal jaundice. Lack of local
guidelines to assist in evaluating these
patients and also lack of resources to
perform certain tests like TORCHES screen
in full, urine reducing sugars which were
supposed to be sent to outside laboratories
and financial implications on the patients’

guardians, were all attributed to hinder full
evaluation.The insufficient evaluation may
have an implication on accuracy of the
results on possible aetiology reported in this
study.

In developed countries, biliary atresia is
reported to be most common cause of
prolonged jaundice, followed by genetic and
metabolic conditions (1). Viral infections
were not that common (18), whereas in some
developing countries like Nepal reported
that cultural practices may contribute to
prolonged jaundice (6). Bacterial infections,
especially urinary tract infections with E.
Coli were the main cause of prolonged
neonatal jaundice in Nigeria and Iran
(19)(20). In Egypt, a study done at a
university hospital revealed CMV and
Reovirus being attributed to cholestatic
jaundice in neonates (21).

In this study, the cause of prolonged
neonatal jaundice was majorly attributed to
viral hepatitis. This was based on positive
IeG or IgM titers on the TORCHES screen
done, in absence of any other possible cause
from other tests done. The main viruses
reported positive were CMV in 12 (44%) and
rubella in 8(30%). This was followed by



2900

EAST AFRICAN MEDICAL JOURNAL

July 2019

bacterial sepsis (23%) from either neonatal
sepsis or underlying UTI. Full description of
bacteria isolated was not possible but from
the patients who had cultures done, the
main isolates staphylococcal
species, E. coli, Klebsiella Pneumonia and
Enterococcus.

From the study group, 21% had no known
cause. Lack of full evaluation could be an

included

attributing factor, in addition to idiopathic
jaundice. Biliary atresia,
breastfeeding jaundice, cholecystitis, G6PD
deficiency on the other hand only accounted
for 5%, 7%, 5% and 2% respectively.

From urine cultures, the main isolates were

neonatal

E. coli, Klebsiella and Enterococcus at
roughly similar percentages of 15%, 14% and
14% respectively. This result could vary if
100% of patients had urine cultures done,
instead of the reported only 25% of study
participants having the test done. Blood
cultures were done on 34% of patients and
main causative organism reported to be
Staphylococcal spp. The bacterial isolates
noted were comparable to studies done in
other developing countries like Nepal, New
Zealand and Iran (20)(22)(17)

In this study, 91%
discharged home for follow up and 8.9%
died at first admission. This may not be
accurately comparable to other studies since
all other studies
outcomes for 2-15 years of age. This study
was looking at short-term outcome, at first
admission. We were not able to review any
study done on short-term outcomes from the
database searched.

The total of patients with
prolonged jaundice who died was 5 (8.9%).
There was a similar finding noted in patients
with non-prolonged jaundice, in whom
27(8.9%) died. Among patients with
prolonged jaundice, there was no difference
between those discharge home and those
who died with regards to their gender
(P=0.16) or gestation age in weeks (P=0.88).

of neonates were

reviewed long term

number

However, neonates in whom jaundice was
noted at a very young age were more likely
to die compared to those who started
developing jaundice at later age in days;
median (IQR) of 1 (1 — 6) Vs. 7 (2 — 6)
respectively, P=0.007. This was attributed to
worse clinical condition or co-morbidities of
patients presenting early in the course of
disease compared to those presenting at a
later age in days.

CONCLUSION

The prevalence of prolonged neonatal
jaundice amongst infants admitted with
jaundice at KNH was 16%. There was no
male or female predilection. A majority of
the patients did not have the full evaluation
done as per tier 1 recommendations, with
only 3.5% of patients noted to have full work
up with results.

Missing data on results of investigations also
contributed to this finding, but the most
common cause was noted to be viral
hepatitis especially CMV and rubella,
followed by bacterial sepsis.

A high mortality of 8.9% of neonates with
prolonged jaundice was noted. The patients
with early onset had a higher chance of
dying than those who had a later onset of
jaundice in days. A systemic approach to
evaluating
jaundice is recommended.

neonates  with  prolonged
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