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Abstract: Liver dysfunction during pregnancy can impact both maternal and fetal health, making early detection through liver 

function tests (LFTs) critical for reducing complications. This case study evaluated LFTs in 36 healthy Iraqi pregnant women across all 

trimesters, compared with 13 age - matched non - pregnant controls. Blood samples were analyzed for hemoglobin (HGB) and serum 

levels of alkaline phosphatase (ALP), aspartate aminotransferase (AST), alanine aminotransferase (ALT), and gamma - glutamyl 

transferase (GGT). Results revealed a significant decrease in HGB across all trimesters (P<0.05), elevated ALP in the second (P<0.05) 

and third trimesters (P<0.001), increased ALT in the third trimester (P≤0.05), and reduced GGT in the third trimester (P≤0.05) 

compared to controls, while AST showed no significant change (P>0.05). These findings suggest that pregnancy induces notable liver 

function changes even in healthy women, highlighting the need to distinguish physiological shifts from pathological conditions for 

accurate diagnosis and management.  
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1. Introduction 
 

Adolescents and young adults are increasingly suffering 

from liver disease. The prevalence of chronic liver diseases 

among women aged 15 to 39 has significantly increased, 

according to data from the National Health and Nutrition 

Examination Survey collects between 1988 and 1994 and 

1999 and 2012. Rate of chronic liver disease in this 

subpopulation were 10.4% in 1988–1994; 26.1% in 1999–

2004; and 24.9% in 2007–2012 [1].  

 

Changes of Physiological occur in pregnant woman to 

facilitates the development and growth of the fetus. through 

pregnancy, the serum progesterone and estrogen pregnant 

women were levels gradually increased and reached a 

maximum through third trimester [2].  

 

Hepatic functions associated to metabolism, synthesis, and 

excretion are impacted by these sex steroids [3]. Because of 

the wide range of symptoms, an aberrant LFT may be minor 

and have no lasting effects, or it may be severe and result in 

the death of both the mother and the fetus. This often 

requires gastroenterologists and obstetricians to decide on 

urgent interventions in order to determine whether the 

abnormal LFT is associated to pregnancy [4].  

 

Clinical practice would therefore benefit from knowing the 

distribution of the various likely causes of abnormal LFT in 

the pregnant population [4].  

 

There are multiple serum liver parameters also known as 

liver blood tests or liver function tests, are frequently used to 

screen for liver diseases. These markers including (GGT) 

gamma - glutamyl transferase, (AST) aspartate 

aminotransferase, (ALT) alanine aminotransferase, and 

(ALP) alkaline phosphatase. Abdominal US is the first 

imaging modality that is often necessary to assess 

abnormalities in these tests [5].  

 

Physiological changes of pregnancy associated with liver 

function are typically temporary and only last during the 

pregnancy; after that, they naturally heal. However, 

pregnancy - related conditions like cholestasis, hyperemesis 

gravidarum, Acute Fatty Liver of Pregnancy (AFLP), 

hemolysis, syndrome of increased liver enzymes and low 

platelets (HELLP), and isolated instances of high liver 

enzyme may have negative consequences [6]. understanding 

of liver function tests (LFTs) correctly can result in timely 

disease management and accurate diagnosis, potentially 

reducing complications for both the mother and the fetus. 

There are several traps to be aware of when interpreting 

basic serum LFTs. Pregnant women had 20% lower values 

of bilirubin, ALT, AST, and GGT in comparison to the 

normal reference range, according to a prospective analysis 

of 430 pregnant women's test results [7].  

 

The levels of maternal hormones, particularly sex hormones, 

are essential for controlling the immunological and 

metabolic alterations necessary for a healthy pregnancy. The 

fetus produced steroids and peptides, which the placenta 

secreted into the mother's bloodstream to stimulate the 

production of hormones in the mother [8]. Throughout the 

course of pregnancy, the fetal and placental hormones 

undergo significant changes that gradually peak during the 

final trimester. The liver's excretory, synthetic, and 

metabolic processes are impacted by these hormones. The 

changes in hemodynamics brought on by an increase in the 

volume of plasma through the course of pregnancy, which 

results in hemodilution, are the other physiological change 

on liver [9], [10].  

 

The goal of the current study was to examine the effects of 

pregnancy on the liver function tests in all three trimesters of 

pregnancy and compare it with a control (non - pregnant 

women).  
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2. Methods 
 

2.1 Study design and sample selection 

 

From August of 2023 to March 2024, 36 healthy pregnant 

women and 13 women without pregnant (serve as control) 

were include in this study. The samples in this study were 

collected from pregnant women who visited antenatal care at 

Abu - Ghraib Hospital General. The analysis was performed 

in the AL - Rahma Laboratory for Medical and Hormonal 

Analysis in Abu - Ghraib.  

 

Based on the pregnancy semester, the pregnant women were 

divided into three groups. Among the 36 pregnant women, 

12 members were first trimester (1, 2, 3 months of 

pregnancy), 12 members were second trimester (4, 5, 6 

months of pregnancy), 12member third trimester (7, 8, 9 

months of pregnancy), and the control included 12healthy 

members. The age for each group of pregnant women was 

matched with the non - pregnant woman. All individuals in 

this study not receiving oral contraception. The women’s 

weights in this study varied. The mean of the pregnant was 

matched, the rang ages was (18 - 42 years), and the control 

age rang (18 - 40 years).  

 

2.2 Blood Sample Collection 

 

Three milliliters of venous blood were collected from 

pregnant and non - pregnant women to do HGB, and the 

remaining blood was centrifuged to obtain serum and storage 

at - 20C until assay ALP, ALT, AST GGT. The serum of 

ALP, ALT, AST, and GGT tests were assessed by the 

clinical chemistry analyzer IHeto AU240 (Fully Automatic).  

 

2.3 Exclusion criteria 

 

The current study excluded smoker women, hypertension 

(HTN), and hyperglycemia that occur during pregnancy.  

 

2.4 Statistical Analysis 

 

The data were statistically analyzed using SPSS and 

expressed as (Mean±SD). ANOVA was used to compare 

between pregnant women and non - pregnant in the first, 

second, and third trimesters. p<0.001 considered a highly 

significant difference at a confidence interval (CI) of 99 %. 

P value of p<0.05 was considered significant difference at a 

confidence interval (CI) of 95%.  

 

3. Results 
 

The mean ± SD of the age were non - significant difference 

(P>0.05) in the three groups of pregnant (27.81 ± 6.80), 

(27.65 ± 7.85), and (27.35 ± 5.02) and non - pregnant 

woman (27.45±5.95) (aged matched). Hemoglobin levels 

shown significantly decrease (P<0.05) in three groups 

(10.04± 4.52), (9.64±0.93), and (10.42± 1.47) as comparing 

with control (12.65±0.62), as shown in table (1).  

Table 1: Mean of age, and HGB 
 

Variables 

Controls 

(n=12) (man ± SD) 

Pregnant (Mean± SD) 

1st trimester  

1, 2, 3 months (n=12) 

2nd trimester  

4, 5, 6 months (n=12) 

3nd trimester  

7, 8, 9months (n=12) 

Age (years) 27.45± 5.95 27.81 ± 6.80 27.65 ± 7.85 27.35 ± 5.02 

p - value (p>0.05) NS (p>0.05) NS (p>0.05) NS 

HGB (g/dl) 12.65±0.62 10.04± 4.52 9.64±0.93 10.42± 1.47 

p - value P<0.05* P<0.05* P<0.05* 

 NS=non - significant * =there is significant difference (P<0.05)  

 

There were no significant difference (p>0.05) in the levels of 

AST in all groups of pregnant women as compared with non 

- pregnant women as shown in Table (2).  

 

Levels of ALT were significantly increased (P≤0.05) 

through the third trimester (23.933± 2.02) compared to the 

first trimester (13.52± 0.83) and controls (12.64±0.43). No 

significantly increased in levels of s. ALT and s. AST during 

the first and second trimesters compared to control. S. ALP 

levels were significantly rising (P<0.001) through the third 

trimester (119 ± 0.70) than in the second trimester 

(78.33±3.45) and the first trimester (55.14±1.23) and with 

the control group (50.43± 1.08). Through the second 

trimester serum ALP levels were significantly greater 

(P<0.05) compared with the first trimester and control group, 

as shown in table (2).  

 

s. GGT levels were significantly drop (P< 0.001) in third 

trimester (6.15± 5.21) compared to control (12.14±3.54), 

first (13.27±2.79) and second trimester (10.12±4.32) of 

pregnant women, as shown in table (2).  

 

Table 2: Levels of serum LFTs in non - pregnant and pregnant women 

Parameters 
Control (n=12) 

(man ± SD) 

Pregnant (Mean± SD) 

1st trimester  

1, 2, 3 months (n=12) 

2nd trimester  

4, 5, 6 months (n=12) 

3nd trimester  

7, 8, 9months (n=12) 

AST (GOT) (U/L) 12.81± 1.26 14.23±1.36 15.16±2.04 18 ± 0.32 

p - value (p>0.05) NS (p>0.05) NS (p>0.05) NS 

ALT (GPT) (U/L) 12.64±0.43 13.52± 0.83 16.96± 0.917 23.933± 2.02 

p - value (p>0.05) NS (p>0.05) NS P<0.05* 

ALP (U/L) 50.43± 1.08 55.14±1.23 78.33±3.45 119 ±0.70 

p - value p>0.05 P<0.05* P< 0.001** 

NS=non - significant, *= there is significant difference (P<0.05), **= there is significant difference (P<0.05)  
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4. Discussions 
 

Levels of LFTs were assessed in 36 healthy pregnant women 

and 12 served as control age - matched do not receive 

mouthy contraception. None of the women in this study 

showed evidence of liver disease.  

 

In this study, the HGB concentrations significantly 

decreased (p>0.05) in all pregnant woman's as compared 

with control that agreement with other studies [11], [12]. 

Many pregnant women raise blood volume, that causes 

hemodilution and, ultimately, a drop in women's hemoglobin 

concentration [13].  

 

serum AST levels were non - significant differences 

(p>0.05) in the three groups of trimester as compared with 

control. All levels of AST and ALT were with in normal 

limit. Othman et al. (2022) found there were no significant 

changes in levels of AST between non - pregnant women 

and all three trimester in pregnant woman [14].  

 

The level of ALT significantly rises in the third - trimester 

of pregnant women, while in the second and first trimesters 

still non - signficant as compared with control. Khatun et al. 

(2020) found significantly increased in the levels of serum 

ALT in the third trimester than in non - pregnant, first, and 

second - trimester of pregnancy. level of ALT showed a 

significant increase through the first and second trimester 

compared with nonpregnant women [15].  

 

A high levels of AST and ALT were found through labor, 

which could occur due to the muscle contraction of the 

uterine [16]. AST and ALT levels remained normal 

throughout pregnancy until labor and raised levels of serum 

ALT and AST over the normal limits should be conducted 

further research.  

 

In the current study the activity of ALP levels was 

significantly increased in the third and second trimester as 

compared with non - pregnant woman and first trimester. 

This result was consistent with previous research by Walker 

et al. (2013), who reported that the serum alkaline 

phosphatase typically rises through pregnancy due to the 

placental isoenzyme's synthesis and can, within a given 

term, reach triple upper than the normal range that is 

conceded for adults is normal [17]. The enzyme ALP 

alkaline phosphatase primarily increases through the 

pregnancy period due to the creation of the placental 

isoenzyme [14].  

 

Gohel et al. examined the AST, ALT, ALP, and GGT and 

showed that third - trimester pregnant women had 

significantly increased s ALT and s AST levels than 

nonpregnant, and first and second trimester of pregnant 

women. There was no significant rise in the levels of ALT 

and AST in the first and second trimesters when compared 

to women who were not pregnant. ALP levels increased 

dramatically in the second and third trimesters [18].  

  

Levels of LFTs were assessed in 36 healthy pregnant women 

and 12 served as control age - matched do not receive 

mouthy contraception. None of the women in this study 

showed evidence of liver disease.  

In this study, the HGB concentrations significantly 

decreased (p>0.05) in all pregnant woman's as compared 

with control that agreement with other studies [11] [12]. 

Many pregnant women raise blood volume, that causes 

hemodilution and, ultimately, a drop in women's hemoglobin 

concentration [13].  

 

Serum AST levels were non - significant differences 

(p>0.05) in the three groups of trimester as compared with 

control. All levels of AST and ALT were with in normal 

limit. Othman et al. (2022) found there were no significant 

changes in levels of AST between non - pregnant women 

and all three trimester in pregnant woman [14].  

 

The level of ALT significantly rises in the third - trimester 

of pregnant women, while in the second and first trimesters 

still non - signficant as compared with control. Khatun et al. 

(2020) found significantly increased in the levels of serum 

ALT in the third trimester than in non - pregnant, first, and 

second - trimester of pregnancy. level of ALT showed a 

significant increase through the first and second trimester 

compared with nonpregnant women [15].  

 

A high levels of AST and ALT were found through labor, 

which could occur due to the muscle contraction of the 

uterine [16]. levels of both AST and ALT were still normal 

through the pregnancy before the period of labor and raised 

levels of serum ALT and AST over the normal limits should 

be conducted further research.  

 

In the current study the activity of ALP levels was 

significantly increased in the third and second trimester as 

compared with non - pregnant woman and first trimester. 

This result was consistent with previous research by Walker 

et al. (2013), who reported that the serum alkaline 

phosphatase typically rises through pregnancy due to the 

placental isoenzyme's synthesis and can, within a given 

term, reach triple upper than the normal range that is 

conceded for adults is normal [17]. The enzyme ALP 

alkaline phosphatase primarily increases through the 

pregnancy period due to the creation of the placental 

isoenzyme [14].  

 

Gohel et al. examined the AST, ALT, ALP, and GGT and 

showed that third - trimester pregnant women had 

significantly increased s ALT and s AST levels than 

nonpregnant, and first and second trimester of pregnant 

women. There was no significant rise in the levels of ALT 

and AST in the first and second trimesters when compared 

to women who were not pregnant. ALP levels increased 

dramatically in the second and third trimesters [18].  

 

In the current study, the third trimester of pregnancy showed 

significantly lower levels GGT compared to controls, first, 

and second trimesters of pregnant women. Reduced levels of 

GGT in the latter stages of pregnancy can be attributed to 

hormone secretion during pregnancy inhibiting the hepatic 

synthesis of GGT. Serum GGT activity is higher in women 

with early - stage viral hepatitis than in those with late - 

stage viral hepatitis. The same thing happens to women who 

take oral contraceptives [18]. Other studies showed Pregnant 

women's GGT levels in the first, second, and third trimesters 

each displayed a distinct trend [19], [20].  
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5. Conclusions 
 

The pregnancy affects on liver and causes changes in the 

liver function tests of healthy pregnant women. These 

changes may be mistaken in the interpretation as liver 

disease or it can also detect pre - existing disease. Therefore, 

that important to understand these physological changes and 

diagnose liver diseases that may occur during the pregnancy 

period.  

 

6. Other recommendations 
 

The most difficult in this study was the small number of 

pregnant women in the study. Therefore, we recommended 

utilizing a lot of pregnant women to validate our findings.  
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