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ABSTRACT

Aims: To bring out the pin point correlation between the level of liver function test (LFT) levels in preeclamptic
women and healthy pregnant women & to compare the levels of liver function tests with blood pressure

Study Design: This is a case-referent study

Place and Duration of Study: Run in Department of Biochemistry in association with the Department of
Obstetrics and Gynecology, ST. Paul’s Healthways, Bokaro, Jharkhand for a period of lyear from January 2019
to December 2019

Material and methods: Samples of 30 preeclamptics and 30 healthy pregnant women above 18 years of age
admitted in the obstetrics Antenatal ward of ST Paul’s Healthways, Bokaro, Jharkhand was taken samples were
analyzed for serum Liver function test. The data were analyzed using analytical tools through SPSS 21.0, p-value
<0.05 was considered significant

Results: The mean levels of serum bilirubin were higher at 0.98+0.40mg% in cases as compared to controls
which was 0.42+0.23mg% with p-value <0.001. The mean value of AST for cases was higher at level of
56.21+35.76IU as compared to the controls at 27.18+16.341U with p<0.001. Mean value of ALT was higher at
47.56%26.191U in cases as compared to 22.64+11.85IU in controls with p-value of <0.001. For ALP the mean
levels were also higher at level of 304.46+110.501IU in cases and 170.91+67.371IU in controls with p-value of
<0.001. The mean level of GGT in cases was 35.36+34.79IU which was higher than controls at level of
20.96+34.791U and p<0.001. The mean level of total protein was lower in cases with 5.15+0.19 as compared to
controls at level of 6.57+0.55, at p-value <0.001.

Conclusion: Based on the results obtained in this study in ST. Paul’s Healthways, Bokaro, it was concluded that
LFT particularly AST, ALT and ALP levels can be used as potential markers for Diagnosing preeclampsia.

I. INTRODUCTION

Preeclampsia is a pregnancy specific, multisystem and multifactorial syndrome that affects both mother and in
fetus by vascular dysfunction and intrauterine growth restriction respectively.! It is diagnosed as blood
pressure (BP) of = 140 mmHg systolic or 290mm Hg diastolic on two occasion at least 4 hours apart after 20
weeks gestation in previously normotensive women and proteinuria 2300mg in 24hours urine collection or
>+1 by dipstick method.? Several complications have been reported with this disease and it remains a major
cause of maternal and fetal morbidity and mortality worldwide.3 The incidence of preeclampsia is about 5-7%
of all pregnancies.* According to the World Health Organization (WHO) the incidence of preeclampsia is seven
times higher in developing countries (2.8% of live births) than in developed countries (0.4%).5 In India it is
around 10% and in United States of America it is 2.5%.°

The exact etiology of preeclampsia is still clearly not known. The most widely accepted being the defective
implantation characterized by incomplete invasion of the spiral arteriolar wall by extra villous trophoblasts
resulting in small caliber vessels with high resistance to flow.” The factors that appear to have role include
placenta, maternal immune response, maternal vascular disease, genetic predisposition, and maternal low
calcium level.8 The cellular cause of preeclampsia lies within the placenta and resolution of preeclampsia starts
with removal of placenta at delivery.® During pregnancy, every organ system undergoes changes in response to
increased demands of rapidly growing fetus and placenta. There are intense anatomical and physiological
changes in almost all body systems, most importantly hematological, cardiovascular, respiratory,
gastrointestinal and hepatobiliary system. These changes are evident in the form of altered biochemical
markers.10
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Liver Function Test (LFT) abnormalities occur in 3% of the pregnancies, and preeclampsia is the most frequent
cause.!! The liver diseases peculiar to pregnancy have a characteristic time of onset. In the last trimester liver
disease associated with abnormal liver function tests, nausea and/or vomiting and abdominal pain is due to
severe preeclampsia, HELLP syndrome or acute fatty liver of pregnancy with or without sub-capsular hepatic
hematomas, amongst which there is an overlap.12 Liver damage accompanying preeclampsia may range from
mild hepatocellular necrosis with serum enzyme abnormalities (aminotransferase and lactate dehydrogenase)
to the life threatening hemolysis, elevated liver enzymes, and low platelet count (HELLP) syndrome, with
markedly elevated enzyme levels and even subcapsular bleeding or hepatic rupture. The HELLP syndrome
represents serious disease and is associated with significant maternal morbidity.13-14

This study was planned with the objective to evaluate the liver function tests (LFT) in preeclamptic women and
normotensive pregnant women.

II. MATERIALS AND METHODS

Study design: Case-control study

Study setting: Conducted in the Department of Biochemistry in collaboration with Department of Obstetrics
and Gynecology, ST Paul’s Health ways, Bokaro, Jharkhand.

Study duration: The study was carried out for a period of 12 months from January 2019 to Dec2019 Study
population: 30 preeclamptic and 30 healthy pregnant women admitted in Antenatal Ward, ST Paul’s Inclusion
Criteria: Patients considered as cases were preeclamptic women aged 18 years and above, admitted in
Antenatal ward and willing to participate in the study and patients considered as controls were normotensive
pregnant women with no proteinuria admitted in Antenatal ward

Exclusion Criteria: Chronic hypertension, diabetes mellitus, multiple pregnancies, renal disease, smokers,
neoplastic diseases

Measurement of liver function tests levels:

1.  Total Bilirubin: Done by fully Automated Analyzer Hitachi-704

2. Estimation of AST: Done by fully Automated Analyzer Hitachi-704

3. Estimation of ALT: Done by fully Automated Analyzer Hitachi-704

4. Estimation of Total protein: Done by fully Automated analyzer Hitachi-704

Statistical analysis: was done using SPSS version 21. p-value <0.05 was considered significant
III. RESULTS

Table 1: Mean Blood Pressure of cases and control

Subjects Number Means p-value

Systolic BP Cases 30 167.33+£25.45 <0.001
(mmHg) Control 30 113.33£7.58

Diastolic Cases 30 103.33x12.41 <0.001
(mmHg) Control 30 75.00+5.08

*p < 0.05 is considered to be statistically significant

As depicted in table no 1, the mean systolic blood pressure of the cases was 167.33+25.45 mmHg which was
higher compared to the controls which was 113.33+7.58 mmHg and the difference was statistically significant
with p-value <0.001. The mean diastolic blood pressure of the cases was 103.33+12.41 mmHg which was also
higher than in controls 75.00+5.08 mmHg and the difference was also significant with p-value of

<0.001.

Table 2: Mean Liver Profile of cases and controls

Subjects | Number Mean * SD p-value
Serum Bilirubin(mg%) Case 30 0.98+0.40
Control 30 0.42+0.23 <0.001
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Aspartate aminotransferase Case 30 56.21+35.76
(AST) (1U) <0.001
Control 30 27.18+16.34
Alanine transaminase (ALT) Case 30 47.56+26.19
(1) <0.001
Control 30 22.64+11.85
Alkaline Phosphatase (ALP) Case 30 304.46+110.50
() <0.001
Control 30 170.91+67.37
Gamma- glutamyl Case 30 35.36+34.79
transferase (GGT) (IU) <0.001
Control 30 20.96+34.79
Total Protein (gm%) Case 30 5.15+0.19
Control 30 6.57+0.55 <0.001

Table no 2 shows the mean levels of serum bilirubin was 1.08+0.40mg% in the cases as compared to controls
which was 0.77+0.23mg% and the difference was statistically significant with p-value <0.001. The mean value
of AST for cases was 56.21+35.76IU as compared to the controls with 27.18+16.34IU and the difference was
statistically significant with p<0.001. Mean value of ALT was 47.56+26.191U in cases and 22.64+11.85IU in
controls and the difference was statistically significant with p-value of <0.001. For ALP the mean levels were
304.46+110.501U in cases and 170.91+67.371U in controls with statistically significant p- value of <0.001. The
mean level of GGT in cases was 35.36+34.791U and 20.96+34.791U in controls and the difference was
statistically significant with p<0.001. The mean level of total protein is lower in cases with 5.15+0.19 as
compared to controls at 6.57+0.55, the difference which was statistically significant at p-value < 0.001.

Table 3: Correlation between SBP and DBP with the liver function tests

TBIL AST ALT ALP GGT

SBP R 0.424** 0.410** 0.430** 0.588** 0.125
p-value 0.001 0.001 0.001 0.000 0.342

DBP R 0.431** 0.444** 0.443** 0.586** 0.175
p-value 0.001 0.000 0.000 0.000 0.173

r = (Pearson correlation coefficient)
*¥correlation is significant at the 0.01 level (2-tailed)
Table no 3 shows that there is positive correlation between systolic blood pressure (SBP) and diastolic blood
pressure (DBP) with serum total bilirubin with r=0.424**, p=0.001 for SBP and r=0.410** p=0.001 for DBP
which shows statistically significant p-value. It also shows positive correlation between SBP and DBP with AST
(aspartate aminotransferase) with r= 0.410**, p=0.001 for SBP and r=0.444**, p=0.000 for DBP

This table also shows positive correlation of ALT (alanine transaminase) with SBP with r=0.430**, p=0.001 and
DBP with r=0.443** and p=0.000. There was positive correlation between ALP (alkaline phosphatase) with SBP
with r=0.588** p=0.000 and DBP with r=0.586**, p=0.000. There is no significant correlation between GGT
(gamma glutamyl transferase) with SBP showing r=0.125 with p-value of 0.34 and also with DBP with r=0.175
and p=0.17 which was not statistically significant.

IV.  DISCUSSION

Preeclampsia (PE) is a dangerous and potentially life-threatening disease for the mother and fetus and it
remains a disease of theories.!> Recent work suggests a two-stage process - Stage 1: abnormal placentation
leading to placental hypoperfusion progressing in some patients to Stage 2: endothelial dysfunction leading to
multi-systemic involvement characteristic of preeclampsia. Strong evidence supports the involvement of
deficient trophoblast survival, inadequate endovascular invasion, endothelial cell dysfunction, and a systemic
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maternal inflammatory response.1617 Failure of trophoblast invasion inhibits decidualization leading to poor
placental blood supply in maternal vessels which further generates placental ischemia and apoptosis.18
Preeclampsia can cause diseases of the liver. These diseases may not be initiated by pregnancy, but interfere
strongly with pregnancy. Exact diagnosis is therefore of high clinical relevance.!?

In this study, it is evident from table 1 that the systolic blood pressure (SBP) and diastolic blood pressure (DBP)
was higher in cases as compared to controls. These findings were in accordance with studies done by Munnaza
B et al® and Al-Jameil et al.20 As seen from table 2, it was found that there was an increased

level of plasma levels of serum total bilirubin, serum Aspartate aminotransferase (AST), Alanine transaminase
(ALT), Alkaline phosphatase (ALP), Gamma - glutamyl transferase (GGT) in preeclamptic patients compared to
normotensive pregnancy controls. Increased plasma levels of AST, ALP, ALT, GGT, and total bilirubin in
preeclamptic women was also found by Malvino et al,2! Munazza et al,” Weinstein et al,22 and Jaleel et al.23 The
lesion due to periportal hemorrhagic necrosis in the periphery of the liver lobule was postulated to cause the
elevation in the levels of liver enzymes in serum.24 The primary fluctuations in liver function evaluation may be
due to red cell destruction and ultimately leading to liver injury.25 Cellular injury in the liver causes release of
AST and ALT. ALT is a more specific indication of liver disease, whereas AST elevations may be secondary to
damage of other organs (heart, kidney, brain, intestine and placenta). Alkaline phosphatase is associated with
cellular membranes, and its elevated levels are caused by injury to the liver, bone, kidneys, intestines, placenta,
or leukocytes. In the liver, the enzyme is located in the bile canaliculi and biliary obstruction induces increased
synthesis of alkaline phosphatase and spillage into the circulation.2? This study also showed decreased plasma
total protein levels in preeclampsia compared to normotensive pregnancy controls, Gojnic et al2¢ in their study
found decreased total protein level in severe preeclampsia, which correlated with disease severity. These
findings would suggest a reduction in the synthetic function of the liver in severe preeclampsia.

Any liver disorder can occur co-incidentally in pregnancy. Pregnancy can also occur in a patient with pre-
existenting chronic liver disorder or portal hypertension. Liver dysfunction in pregnancy can also be secondary
to pregnancy called the pregnancy-related liver disorders.?” The five pregnancy-related liver disorders are acute
fatty liver of pregnancy (AFLP), HELLP syndrome (hemolysis, elevated liver enzymes and low platelets), pre-
eclamptic liver dysfunction, intrahepatic cholestasis of pregnancy (ICP) and hyperemesis gravidarum occurring
in different gestational time periods.28 Liver dysfunction indicates poor prognosis and is noted in up to 50% of
patients with pre-eclampsia.2?’A minority of patients with pre-eclampsia have HELLP syndrome.3? Not all
patients with HELLP have pre-eclampsia, but preeclampsia increases the risk for HELLP syndrome.3! In
preeclampsia, while the cause is unknown, several factors play a role in the pathogenesis, including abnormal
vascular response to placentation, increased systematic vascular resistance, enhanced platelet aggregation,
activation of the coagulation system, trophoblast invasion of the spiral arteries, abnormal trophoblast
differentiation, and endothelial dysfunction.32:33

Abnormal liver function tests occur in 20% to 30% of pregnancies complicated by pre-eclampsia and are
associated with poor maternal and fetal outcomes.3* Pre-eclampsia can manifest with few maternal symptoms
and signs or as isolated intrauterine growth restriction (IUGR). If unrecognized, preeclampsia can progress to
the syndrome of hemolysis, elevated liver enzyme levels and low platelet count (HELLP) and eclampsia. HELLP
syndrome is noted in 5- 10% of patients with preeclamptic symptoms. Mortality is 7-35% and perinatal
mortality of the child may be up to 40%.35 Pre-eclampsia and HELLP syndrome are far more dangerous to the
fetus than to the mother with rates of IUGR and premature delivery and fetal and neonatal death rates of 6 to
37%, deaths are likely the result of placental insufficiency and hypoxia.36

V. CONCLUSION

Based on the results obtained in this study in Bokaro, Jharkhand, it is concluded that liver function tests
particularly AST, ALT and ALP levels can be used as potential biomarkers for predicting preeclampsia. The
abnormal increase in the levels of liver enzymes in high-risk group compared with normal pregnant women
suggests that liver dysfunction along with hypertension in early stages of pregnancy can lead to preeclampsia.
Pregnancy-related liver disorders are rare but they are important causes of maternal-fetal morbidity and
mortality. The improvement of the standard diagnostic approach is very important for this problem and
development of future treatment strategies. Early recognition, timely referral and aggressive management can
lead to better maternal and fetal outcome in these patients.
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