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ABSTRACT

Objectives: Our objective is to detect hepatic insult and its potential risk as Co-factor
that can be faced by babies admitted to NICU.

Background: Liver may affect by many disorders in neonatal period, the most common
are neonatal sepsis (mainly due to gram-negative organisms), hypoxic induced
encephalopathy (the common neurological complication in perinatal period).

Patients and Methods: A prospective observational study carried out in NICU of El-
Hussein University Hospital included 100 neonates for diagnosis of liver affection
associated with other neonatal disorders with exclusion of neonates with multiple
congenital anomalies and cases with inborn errors of metabolism during the period
from March 2019 to September 2019.

Results: Our results showed a significant male admission with significant occurrence
of liver insult in neonates with very low birth weight, neonatal sepsis, HIE, maternal
history of PROM, maternal comorbidities, Low APGAR score, presence of
splenomegaly, hepatomegaly, liver enzymes elevation, change in bleeding profile and
albumin, rise in CRP and alkaline phosphatase enzyme and positive blood culture
results.

The results showed significant relation between liver insult and bad outcomes and
the use of CPAP, MV.

Conclusion: We conclude that neonates especially with low-birth weight more prone
to liver affection if with neonatal sepsis and hypoxic induced encephalopathy.

Recommendation: Any baby admitted to NICU especially with critical disorders (HIE,
Neonatal sepsis) must be investigated for liver function tests to rule out hepatobiliary
dysfunction.

Key words: Neonatal sepsis (NS), Hypoxic induced encephalopathy (HIE), Multi-organ
dysfunction (MOD), Neonatal intensive care unit (NICU), premature rupture of
membranes (PROM).
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INTRODUCTION

The liver’s main function is to
synthesize a group of body
proteins and to act as the
detoxifying center for the multiple
toxic ~ metabolic  byproducts
endogenous to the body and the
toxins ingested daily by the
organism!'l. On other hand the
liver performs many essential
functions, including the
production of bile, regulation of
plasma proteins and glucose, and
biotransformation of drugs and
toxins!?!.

Neonatal acute liver failure
(ALF) is a rare condition that
carries a high mortality (70%)
without liver transplantation’!.

The frequency of acquired liver
injury and failure in critical illness
has been significantly increasing
over recent decades. Currently,
liver injury and failure are
observed in up to 20% of patients
in intensive care units and are

associated  with  significantly
increased morbidity and
mortality!¥l.

Liver disease in early infancy
encompasses a wide spectrum of
conditions, including infectious,
metabolic, and  hematologic
disorders, congenital vascular and
heart diseases, drug-related
toxicity, hypoxia, and gestational
alloimmune liver disease

associated with neonatal
hemochromatosis (GALDNH)!>¢!,

Neonatal sepsis 1s a clinical
syndrome characterized by
systemic signs of infection and
bacteremia in the neonatal period.
Neonatal sepsis is a major cause of
mortality and neurodevelopmental
impairment among neonates. It
contributes to nearly 30 % of
neonatal deaths in developing
countries!”,

In neonatal asphyxia; hepatic
involvement is often found in the
subjects as it is highly involved in
so many metabolic processes. This
entity is variously termed “shock
liver” or ischemic hepatitis. The
condition is appropriately termed
hypoxic hepatopathy in which
dramatic transient elevation in
serum concentrations of hepatic
enzymes occurs!!% 1,

Liver disorders investigated by
biochemical liver function tests
and specific investigations for
cause of liver disease. Liver
functions include 1. Bilirubin, 2.
Liver enzymes (transaminases;
AST and ALT), 3. Biochemistry
of bile ducts, Alkaline
phosphatase (ALP) elevated in
bile epithelium damage; Y-
glutamyltransferase (GGT) found
in biliary epithelium and elevated
in many forms of liver disease if
normal despite high bilirubin it is
diagnostic of specific intra-hepatic
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cholestasis syndromes, 4. Liver
functions, Clotting factors as
prothrombin (PT) is very specific
for liver dysfunction/liver failure;
Albumin "low in chronic liver
disease", Glucose "hypoglycemia

indicates severe hepatic
dysfunction"!® 121, Other tests are
often performed and include

hepatitis serology, iron and copper
studies, al-antitrypsin levels and
auto-antibodies that related to the
possible  etiology  of  the
abnormality!™!.

In fact liver affected by many
disorders in neonatal period most
common are neonatal sepsis,
hypoxic induced encephalopathy
(HIE), neonatal
hyperbillirubinemia. Recent
surveys found cholestasis diseases
occupying in 76% of newborn
liver diseases, cancer in 2%,
metabolic diseases in 9%, acute
hepatic failure in 10% and
cirrhosis in 3%!12!.

This prospective study aimed
to detect the prevalence of hepatic
affection in relation to the
demographic criteria, other risk
factors, and associated neonatal
disorders in neonates admitted to
NICU.

PATIENTS AND METHODS

A prospective observational
study carried out in NICU of El-
Hussein University Hospital and
included 100 neonates admitted

from March 2019 to September
2019 with collected clinical, lab
and radiological data at first 3
days of admission and 7 days later
for diagnosis of liver disorders and
its prognosis and outcome after 21
days with exclusion of neonates
with multiple congenital
anomalies, those with inborn
errors of metabolism and admitted
neonates  with  extraordinary
complications e.g. (RDS
complicated by sepsis after hernia
repair).

After approval of local ethics
committee, written consent not
necessary due to this is an
observational study, no conflict of
interest regarding study
publication; also all data of the
study are confidential.

All patients in the study were

subjected at first 3 days of

admission to:

A.Routine  detailed history
taking including maternal,
prenatal, natal, postnatal
history.

B. Complete general and
systemic examination
including cardiac, chest,
abdominal, neurological
examination.

C.Laboratory investigations in
the form of complete blood
picture, coagulation profile,
liver function tests, kidney
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function tests and blood
chemistry:  include  serum
alkaline phosphatase (AP), C-
reactive protein (CRP).

D.Imaging studies: included 1.
Chest X-ray, 2. CT and/or MRI
brain, 3. Echocardiography and
Other lab and radiological
assessment may be needed
according to individual case
scenario.

Diagnosis of hepatobilliary
dysfunction which denotes hepatic
cell injury was established with
(direct bilirubin >20% of total
with a minimum level of 2 mg/dL
or ALT > 50 U/L) (Khalil et al.,
2012)M41,

Persistent hepatobilliary
dysfunction is abnormal lab values

(direct bilirubin >20% of total
with a minimum level of 2 mg/dL
or ALT > 50 U/L) findings after
ten days (7 days from last
assessment) of follow up (Tiker et
al., 2006)15!,

All studied patients were
classified accordingly into two
groups, group [  (without
hepatobiliary  dysfunction, and
group Il (with hepatobiliary
dysfunction).

Data were analyzed using IBM
SPSS software package version
20.0 (Belmont, Calf, 2013). Data
were collected in tables then
analyzed in regarding to Chi
square (x?) and p value less than
0.05 were considered significant.

RESULTS

Our results shows that 32
cases delivered at full-term
(32/100, 32%) [5 of them (5/32,
15.6%) had liver insults while 27
(27/32, 84.4%) hadn't liver
insults] and 68 delivered pre-
term (68/100, 68%) [15 of them
had liver insults (15/68, 22.1%)
had liver insults while 53 (53/68,
77.9%) hadn't liver insults]. In
cases of liver insults 15 delivered
preterm (15/20, 75%) and 5 cases
delivered at full-term (5/20,
25%). In case without liver

insults 53 cases (53/80, 66.3%)
delivered pre-term and 27 cases
(27/80, 33.7%) delivered at full-
term. The statistical analysis
revealed a significant occurrence
of liver insults with pre-term
babies (P =0.031).

64 of cases delivered with
normal weight (64/100, 64%) [9
of them (9/64, 14.1%) had liver
insults while 55 (55/64, 85.9%)
without liver insults] and 36
(36/100, 36%) delivered with [11
of them had liver insults (11/36,
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30.2%) had liver insults while 25 (11/20, 55%). The statistical
(25/36, 69.8%) hadn't liver analysis revealed a significant
insults]. In cases of liver insults 9 occurrence of liver insult with
delivered with normal weight low birth weight (P = 0.021 and
(9/20, 45%) and 11 cases 0.031 respectively).

delivered with low-birth weight
Table (1): Comparison between both groups regarding diagnosis

Diagnosis Group I n=80 Group I n=20
No. % No. %

EOS 7 8.8 9 45.0
X? 15.644°
P 0.001" (S)

LOS 6 | 75 | 3 | 150
X2 4.11
P 0.033 (S)

HIE 6 | 75 | 6 | 300
X2 7.670"
p 0.013"(S)

X2 = Chi square test, * = significant if P <0.05, NS = Not significant
EOS= early onset neonatal sepsis, LOS=late onset neonatal sepsis, HIE= Hypoxic Induced
Encephalopathy.

Our results demonstrates that LOS (3720, 15%), with a
neonates with liver affection significant occurrence of these
commonly presents with EOS disorders in cases of liver
(9/20, 45%), HIE (6/20, 30%), affection (Table 1).

Table (2): Comparison between both groups regarding abdominal
examination
Group 1 Group 11
Abdominal examination (n = 80) (n=20)
No. % No. %
Splenomegaly 3 3.8 3 15.0
X2 4.13
P (0.031 (S))
Hepatomegaly 1 | 125 | 13 | 650
X2 4.13
P (0.031 (S))
X2 = Chi square test, * = significant if P <0.05, NS = Not significant

We are noticed that regarding well as hepatomegaly (13/20,
abdominal examination; neonates 65%) with (P= 0.021, 0.031
with liver affection showed a respectively) (Table 2).
significant percentage of Also our results showed that
splenomegaly (3/20, 15%), as liver function tests of neonates
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revealed that there was a decrease in the serum albumin
significant increase in the liver and significant increase of
function tests "ALT, AST, GGT, alkaline phosphatase in neonates
PT, PTT, INR" with a significant with liver affection (Table 3).
Table (3): Comparison between both groups regarding liver function
tests
Liver function test Gro_up I Gro_up 11 T test P value
n=§0 n=20
ALT (U/dL) 109.05
Range 4.00-50.00 16.00-198.00 3' 0.0001%*
MeantS.D 20.40+10.71 87.15+53.81
AST (U/dL) 11431
Range 9.00-65.00 36.00-380.00 9' 0.0001%*
Mean+S.D 34.05+14.30 | 137.05+82.51
GGT (U/dL)
Range 14.00-625.00 | 104.00-640.00 | 71.418 0.0001*
Mean£S.D 74.71+68.72 | 254.05+£132.41
PT (Sec)
Range 10.00-16.80 10.90-18.60 27.237 0.0001*
Mean+S.D 12.63+1.40 14.66+2.06
PTT (Sec)
Range 24.00-55.00 31.00-98.00 39.603 0.0001*
Mean£S.D 33.87+5.85 48.86+18.06
INR
Range 0.10-1.80 0.90-2.00 11.844 0.001*
Mean=S.D 1.07+0.25 1.29+0.28
Serum Albumin
(gm/dL)
Range 1.80-5.20 1.20-4.20 60.046 0.0001*
Mean+S.D 3.98+0.46 2.90+0.86
TSB (mgm/dL)
Range 0.80-80.00 0.30-18.50
Mean+S.D 8.25+3.86 11.9+4.81 1.94 0.05%
DSB (mg/dL)
Range 0.10-6.60 0.10-3.70
MeantS.D 0.69+0.77 1.11£0.99 2.07 0.043*
Alkaline
phosphatase (IU/L)
Range 91.00-625.00 | 160.00-783.00
MeantS.D 246.94+74.74 | 385.90+132.74 39.017 0.001*

t = student t-test, P was significant if < 0.05, * Significant difference at level 0.05

ALT, Alanine transferase, AST, Aspartate transferase, GGT, Gamma glutamyl transferase, PT,
Prothromine time, PTT, Partial thromboplastin time, INR, International Normalization Ratio,
TSB, Total serum Bilirubin, DSB, Direct Serum Bilirubin
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In our study, 15 babies (13/20, 65%), we noticed that
(15/100, 15%) with neonates with liver affection
hepatomegaly in abdominal U.S, showed significant increase in
13 babies of those with the incidence of hepatomegaly in
hepatobiliary dysfunction with abdominal U/S findings (P =
hepatomegaly in abdominal U.S 0.01).

Table (4): Comparison between both groups regarding abdominal
U.S
. GroupIn=80 | Group Il n=280
Abdominal U.S T e T o
Normal 78 97.5 7 35.0
Hepatomegaly 2 2.5 13 65.0
X2 6.58(S)
P 0.01
X? = Chi square test, P was significant if < 0.05, NS = Not significant

Our results showed that 35%) than those without liver
neonates with liver affection had affection and those of the overall
significant increase in the mortality rate (P = 0.001) (Table
incidence of mortality (7/20, 5).

Table (5): Comparison between both groups regarding outcome

Outcome Groupl n=80 Group II n=20
No. % No. %
Discharge 76 95.0 13 65.0
Died 4 5.0 7 35.0
X? 8.64
p 0.001 (S)
X? = Chi square test, P was significant if < 0.05
Our study demonstrates that babies (3/7, 42%) died before 7
neonates with liver affection had days reassessment and 4 babies
significant increase in the (4/7, 57%) died after (before day
incidence of mortality (7/20, 21), with significant relation
35%) than those without liver between mortality and neonatal
affection and those of the overall sepsis in comparison to mortality
mortality rate (P = 0.001), 3 with HIE (Table 6).
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Table (6): Comparison between outcome regarding HIE, neonatal

sepsis
Outcome of hepatobillay “;-I iE@’ EIn S:I;ZI’S’
dysfunction No. % No. %
Died
No 6 100.0 5 41.7
Yes 0 0.0 7 58.3
X2 5.727"
p 0.038" (S)

X2 = Chi square test, S = significant, HIE= hypoxic ischemic encephalopathy

Our study showed that after 2
weeks follow-up of patients there
was a significant increase in
number of patients still abnormal

in babies with neonatal sepsis
(5/9, 55%) in relation to babies
with HIE (P = 0.44) (Table 7).

Table (7): Comparison between prognosis of hepatobillay dysfunction
in HIE, Neonatal sepsis regarding persistent hepatobillay

dysfunction
Prognosis of hepatobillay HIE N. sepsis
dysfunction after 2 weeks “n=6" “n=9”
reassessment No. % No. %
No 6 100.0 4 44.4
Yes 0 0.0 5 55.6
X? 5.0
p 0.044" (S)

X? = Chi square test, N.S. = Not significant, * Significant difference when P <0.05

HIE, hypoxic ischemic encephalopathy

DISCUSSION

This prospective observational
study carried out at El-Hussein
University Hospital on 100 (one
hundred) cases of neonates whom
were followed up from first 3 days
of admission to 10 days of
admission for diagnosis of liver
disorders.

Our results revealed a male
predominance without difference

in occurrence of liver insult

regarding gender.

In disagreement with our study,
da Rocha and his colleagues,
(2017), found that there was a
predominance regarding female
gender®. Also, Ipek and his
colleagues, (2013), found that no
predominance regarding gender
which conflicting with our results
(Ipek et al., 2013)!1¢l.
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In agreement with our results
Yuri and coworkers, (2018),
found that there was
predominance regarding male
gender!.

Our study revealed a
significant occurrence of liver
insult in  premature  babies
especially if of low birth weight.

Accepting with what we found
hepatobilliary dysfunction
commonly occurred in low birth
weight, da Rocha and his
colleagues, (2017), found that the
most babies was very low birth
weight which!6l,

Also, in agreement with our
results Ipek and his colleagues,
(2013), found that neonatal
hepatobiliary  dysfunction was
common in babies with low birth
weight!16l,

In agreement with our results
Yuri and coworkers, (2018),
found that liver insult commonly
occurred in low birth weight
neonates®!. Also, Clarke and
coworkers, (2016), found that
neonates  with  liver  insult
presented antenatally by
intrauterine  growth restriction,
prematurity,  hydrops fetalis,
oligohydramnios, fetal
hepatomegaly, and ascites which
run in lines with our results!!],

Our
significant

results revealed a
occurrence of CS

between groups but this of no
significance clinically in our
study.

Accepting with what we found
da Rocha and his colleagues,
(2017), found in that the most
babies was delivered by CSIl.
Also, in agreement with our study
El-Kabbany and coworkers,
(2017), found that most babies
were delivered by CS method
which was!!!l,

We noticed that The statistical
analysis revealed predominance of
CS delivery in admitted babies but
this of no significance clinically in
our study (P =0.527)

Against our results, Yuri and
coworkers, (2018), found in their
study that there were significant
difference about mode of delivery,
most babies was delivered by
normal vaginal delivery®l. 1In
addition, Mersha and  his
colleagues, (2019), found that
there was no  significance
difference between mode of
delivery by which the babies were
delivered which disagree with our
results!®l,

Regarding the diseases, our
study revealed neonatal sepsis,
HIE, had a higher significant
percentage of neonates with
hepatobilliary dysfunction.

Comparable with our results,
Chalasani and his colleagues,
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(2015) and Wendon with his
colleagues, (2017), revealed that
HLI is the most common cause of
massive elevation of transaminase
level in critically ill patients which
was in agreement with our
results!'® I Also, Yuri and
coworkers, (2018), found that the
baby in PICU had encephalopathy
with evident signs of sepsis which
was in agreement with our results
that liver 1insult commonly
occurred in neonates with neonatal
hypoxia and sepsis!.

Our  results revealed a
significant occurrence of PROM,
and maternal comorbidities with
no difference between neonates
with liver affection or those
without liver affection with
irrelevant maternal history of DM,
HTN and other historical
elements.

In disagreement with our
results Mersha and his
colleagues, (2019), found that
there = was no  significance
difference for occurrence of
pregnancy induced hypertension,
PROM in babies delivered with
liver insult!®!,

Our study revealed significant
occurrence of liver insult in
neonates with neonatal asphyxia
especially with low Apgar score
<3 at 5 min.

Conflicting with our results da
Rocha and his colleagues,

(2017), found that the baby had
APGAR score 6 and 8 after 1 min
and 5 min.!®l. Also, Yuri and
coworkers, (2018), found that the
APGAR score of the reported
baby didn't affected by liver insult
which disagree with our results®!.
In addition, Mersha and his
colleagues, (2019), found that
there was no  significance
difference of occurrence of low
APGAR score in neonates
delivered with liver insults which
disagree with our results®®. And
Chiou with coworkers, (2017),
found that there was no difference
between babies with liver insults
and those without liver insults
regarding APGAR score at 1 min
or 5 min which disagree with our
results!?"

Regarding systemic
examination there were no
difference between babies with
hepatobilliary  dysfunction and
those  without liver  insult
regarding heart examination, chest
examination, head and neck
examination and examination of
extremities with a significant
occurrence of hypotonia in
neonates with liver affection. On
this way, Yuri and coworkers,
(2018), found that the baby had
hypotonia which was in agreement
with our resultstl.

abdominal
findings,

From the
examination
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hepatomegaly and splenomegaly
associated with significant higher
percentage of neonates with
hepatobilliary dysfunction.

In agreement with our results
da Rocha and his colleagues,
(2017), found in that the baby had
abdominal collateral, and
hepatosplenomegaly!®l. Also, Yuri
and coworkers, (2018), found
that the baby had marked
hepatomegaly with bad general
condition which was in agreement
with our results®!.

Conflicting with what we
found in our study Taylor and
Whitington, (2016), found
neonates with acute liver failure
didn't had
hepatospelenomegally?!,

Regarding the lab finding
neonates with elevated liver
function tests "ALT, AST, GGT,
PT, PTT and INR", had a
significant percentage of
hepatobilliary dysfunction.

Accepting with what we found
in our study El-Kabbany and
coworkers, (2017), found
elevated levels of AST, ALT,
GGT, total and direct bilirubin in
neonates delivered with hypoxia
(Asphyxia) and explained this by
liver insult due to damaging effect
of hypoxia on liver!'l,

Also, Yuri and coworkers,
(2018), found that the baby had

elevated INR and PTT and PT due
to coagulopathy which was in
agreement with our results that
liver insult associated with
coagulation defects®!.

Against our results Taylor and
Whitington, (2016), found that
their neonates with acute liver
failure had either low or normal
liver enzymes®!!. In addition,
Chiou and coworkers, (2017),
found that there was no difference
between babies with liver insults
and those without liver insults
regarding liver function tests
(AST, ALT, GGT) which disagree
with our results/?!.

Alkaline phosphatase and CRP
were significantly elevated in
neonates with liver insult while no
difference  between regarding
RBS, urea and serum creatinine.

In agreement with our results
Chiou and coworkers, (2017),
found that there was a significant
increase of alkaline phosphates
enzyme in babies with liver insults
than those without hepatobilliary
dysfunction!?!l,

Neonates with liver affection
showed significant increase in the
incidence of positive blood C/S.)
In agreement with our results
Khalil and his colleagues, (2012),
found that majority of infections
were caused by positive blood
culture especially for Gram
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negative organisms
(Klebsiella)!'4,

Our  results noticed a
significant  relation  between
hepatic affection and wuse of
CPAP, mechanical ventilation
without  significant difference

regarding use of nasal prong
oxygen. da Rocha and his
colleagues, (2017), found that the
baby needed MV shortly after
birth!®!,

We noticed that neonates with
liver affection due to neonatal
sepsis had significant increase in
the incidence of mortality. In
agreement with our results Bhatia

and his colleagues, (2013),
reported in their study that
Squires with his coworkers,

(2006) found in their study that
over 50% of cases of babies with
liver insult in neonatal sepsis had
poor outcome "died" except if
subjected to liver
transplantation!?!,

Our study showed that after 2
weeks follow-up of patients there
was a significant increase in
number of patients still abnormal
in babies with neonatal sepsis,
Khalil and his colleagues, (2012),
found that at day 10 babies with
neonatal sepsis still have statistical
significant abnormal lab finding
which run in line with our result,
Chhavi and his colleagues, found
that there was a statistical

significant sharp decline of
elevated lab value in babies with
HIE which run in line with our
results!' 231,

CONCLUSION

We conclude that there was
many risk factors and diseases
associated with  hepatobilliary
dysfunction and persistent
hepatobilliray dysfunction need
further follow up and may affect
the outcome.

RECOMMENDATION

Any baby admitted to NICU
especially HIE, Neonatal sepsis
must be investigated for liver
function tests to rule out
hepatobiliary dysfunction.
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