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Abstract: 

Non‐alcoholic liver disease (NAFLD) is the common form of chronic Liver disease (CLD), and its worldwide 

prevalence continues to extend with the growing epidemic. The aim of this study is to assess prevalence of NAFLD 

and risks of adverse physiological state and delivery outcomes in females diagnosed with NAFLD before delivery 

compared to population controls. A cross sectional analytical study was done from 1st May, 2019 to 5th September, 

2019 in DHQ hospital, Gujranwala. 361 Women carrying a singleton pregnancy admitted for delivery were 

considered to the study. Data was collected with self-administered questionnaire. During the study period 59(16.3%) 

females were diagnosed with NAFLD prior to delivery. Grade I and II were same (i.e 40.7%) whereas Grade III 

NAFLD was among 18.6% of pregnant females. Maternal education, age and gender of the baby was insignificantly 

associated with NAFLD (p-value>0.05), whereas body mass index, pre-existing diabetes miletus and hypertension, 

pregnancy induced hypertension, pre-eclampsia, apgar score, low birth weight and gestational age was significantly 

associated with NAFLD (p-value<0.05). Positive and significant correlation has been observed among ALTs and 

ASTs with NAFLD Grades (p-value<0.05). NAFLD is the common problem during pregnancy and is significantly 

associated with pregnancy complications such as PIH, pre-eclampsia, LBW, gestational age and apgar score. Mean 

ALTs and ASTs level increased with the increase in the Grades of NAFLD from Grade I to III. 

Corresponding author:  

Sadia Khan, 
MSc Biostatistics, MPhil Public Health, Senior Lecturer, The University of Lahore 

Contact No. +92333014428, Email Address: sadiakhan0607@gmail.com. 

 

 

 

Please cite this article in press Sadia Khan et al., Nafld: Prevalance And Associated Complications Among 

Pregnant Females, Indo Am. J. P. Sci, 2019; 06(10). 

QR code 

 
 

http://www.iajps.com/
mailto:fawad.iqbal001@gmail.com
mailto:jamshid@hotmail.co.uk


IAJPS 2019, 06 (10), 13644-13650                   Sadia Khan et al                         ISSN 2349-7750 
 

 

w w w . i a j p s . c o m  
 

Page 13645 

INTRODUCTION: 

Non‐alcoholic liver disease disease (NAFLD) is the 

common form of chronic Liver disease (CLD), and is 

abundantly increasing worldwide. [1] Alcohol 

consumption is the common factor associated with 

fatty liver disease (FLD), although it is recently 

reported that FLD is not direct associated with alcohol 

consumption. The common risk factors associated 

with NAFLD are alcohol consumption, diabetes 

mellitus (DM) and hyperlipidemia. [1] NAFLD is the 

manifestation of metabolic syndrome, coexisting with 

dyslipidemia and endocrine resistance. [2] The non-

alcoholic liver disease (NALD), non-alcoholic 

steatohepatitis (NASH), are eventually related to liver 

cirrhosis (LC). [3,4] The incidence and grade of 

NAFLD grading and its incidence differs widely with 

the population screening. The incidence of 

histologically defined NAFLD was 20 per cent and 51 

per cent in two separate research involving prospective 

liver donors. [5]  

 

Based on the population survey the incidence of 

NAFLD in south America is 31%, 32% in the Middle 

East, 23% reported in USA and 24% in Europe.6 A 

community based incidence is 2008 reported 37.5% 

NAFLD in Sri Lankan female and recent research in 

2017 reported 8.7% prevalence in adolescent of 

NAFLD in  Sri Lankan population. [7] 

  

Apparently, due to different genetic makeup and 

environmental associated factors the Asian population 

having NAFLD had lower Basic Metabolic Index 

(BMI) than those in western countries. [8] This proof 

suggests that Asian populations have totally different 

genetic and environmental condition to NAFLD. In 

the women of childbearing age (20–40 years), the 

prevalence has been 10%. [9] Moreover, NAFLD is 

associated to polycystic ovary syndrome (PCOS). 

Maternal obesity is joined to adverse physiological 

outcomes, like physiological polygenic disorder, pre-

eclampsia and Caesarean delivery. [10] Women with 

the history of PGD are at high risk of NAFLD. [11,12] 

The risks of adverse physiological state and babe 

outcomes severally of body mass index (BMI) are 

unknown. The aim of this study was to find out the 

prevalence of NAFLD and to assess risks of adverse 

physiological state and delivery outcomes in females 

diagnosed with NAFLD before delivery compared to 

population controls. 

 

METHODOLOGY: 

A cross sectional analytical study was conducted at 

DHQ hospital Gujranwala, from 1st May, 2019 to 

5thSeptember, 2019. This hospital served the patients 

acquiring tertiary care. 

 

Pregnant females admitted in the hospital for delivery 

were included in this study. Data was collected from 

patients who were admitted in the hospital, 

administered questionnaire, with previous medical 

history. Pre-birth records were observed and data 

regarding females health status was reserve, weight, 

and outcomes of blood sugar screening were gathered. 

The BMI and blood pressure of the patient were 

checked and record was observed for difficulties in 

pregnancy. All patients had blood sent for Alanine 

Aminotransferase (ALT), Aspartate Aminotransferase 

(AST) and underwent an abdominal ultrasound scan 

(USS) during admission. Once the baby was delivered, 

additional data about delivery were collected from the 

patients record. 

 

All female participants after taking the informed 

consent all female participants were confirmed that 

they never consumed alcohol nor smoked and have 

previous history of hepatitis were excluded in the 

study. The exclusion criteria comprising of Women 

diagnosed with CLD including viral hepatitis, 

metabolic disorder usage of alcohol and were exposed 

to medications resulting in hepatic steaeosis. Pregnant 

females with the history of fatty liver were excluded. 

Ultrasonography was completed by a professional 

radiologist and a senior professor of obstetrics and 

gynaecology, who was expert to perform liver USS. 

Similarity was defined as number of previous births 

after 24 weeks. If the present pregnancy is the first 

time a pregnancy has continued beyond 24 weeks she 

was considered as para1. 

 

We do not have any pre-pregnancy, body weight, 

record that’s why we use the body weight during 

pregnancy and calculate the BMI using WHO Asian 

calculator. 
 

Ultrasonography was performed for diagnosis of 

NAFLD, The presence of NFLD, was identified by the 

detection of bright echogenic patterns within the liver. 

 

During USS liver echo pattern was categorized into 

four grades. [13,14] 

A. Grade – 0 (normal) 

Liver parenchyma has a homogeneous echo 

texture with fine low level echos, liver echogenic-

city equal to or slightly greater than that of the 

normal renal cortex and spleen. 

B. Grade – 1 (Mild steatosis)  

Liver echogenicity is slightly increased, and clear 

delineation of hepatic and portal vein walls. 

C. Grade II (Moderate steatosis) 
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Liver echogenicity is moderately increased, 

obscuring the echogenic walls of hepatic and 

portal vein branches, Echogenic line of 

diaphragm is well visualized. 

D. Grade III (Severe steatosis) 

Marked increase in hepatic echogenicity, poor 

visualization echogenic walls of hepatic vessels, 

poor visualization diaphragm or obscure the clear 

delineation of diaphragm and liver, poor 

visualization of posterior portion of the right lobe. 

 

Every woman whose liver echo pattern falling into 

grade I, II, and III were diagnosed to have NAFLD 

(cases). Women who were in grade 0 were identified 

as Non-NAFLD or Normal. 

 

Baseline characteristics of women in the NAFLD 

groups were described using descriptive statistics. 

Variable were tested for normality using the 

Kolmogorov Smirnov test. Frequency and percentages 

were used to summarize categorical variables and 

mean (SD) were used to summarize continues 

variables. Group mean were compared between 

NAFLD GRADE using ANOVA. Categorical 

variables between NAFLD and non NAFLD were 

compared using chi square test, Fisher’s exact test. 

 

Spearman’s rank correlation coefficient was used to 

explore the association between NAFLD Grades and 

values of ALT and AST. 

 

The study was approved by ethical committee. 

Participants informed consent prior to undergoing 

study procedure, which were approved by the ethical 

committee. Women with NAFLD were educated about 

the importance of regular exercises and dietary 

control. 

 

RESULTS: 

During the study period, there were 361 pregnant 

females, among them 59(16.3%) were diagnosed with 

NAFLD prior to delivery. Grade I and II were same 

(i.e 40.7%) whereas Grade III NAFLD was among 

18.6% of pregnant females.  

Descriptive data of NAFLD grades among pregnant 

females has been depicted in Table 1. Women with the 

higher age group was more common in NAFLD 

Grades I, II and III as compared to Grade 0 (p-value: 

0.261). Women with Grade II NAFLD had high BMI 

28.0+4.8 when compared to     normal (p-value: 

0.000). Insignificant association has been observed 

among the grades of NAFLD in terms of maternal 

education and gender of the baby (p-value: 0.155 and 

0.307 respectively). Preexisting diabetes mellitus and 

hypertension were significantly associated between 

the groups (p-value: 0.028 and 0.030 respectively). 

 

Pregnancy related complications and outcomes have 

been presented in Table 2. Higher PIH was observed 

in NAFLD Grade I (33.3%) in comparison to Grade II 

(8.3%) and III (9.1%), (p-value:0.000). Majority of the 

pre-eclamptic females were from Grade III NAFLD 

(90.9%); (p-vale: 0.000). Overall GDM was observed 

in 143(39.3%) pregnant females. Among those highest 

percentage of GDM was seen in Grade III (63.6%). 

There was significant difference between the four 

groups in terms of GDM, mode of delivery and parity 

(p-value: 0.072, 0.661 and 0.788 respectively). Apgar 

score, low birth weight and gestational age was highly 

significant among the NAFLD grades (p-value: 

0.000). 36.4% from Grade III were having Apgar score 

between 0 to 6 whereas only 2.6 % were from Non 

NAFLD (p-value: 0.000). Higher percentage of low 

birth weight was observed in Grade III, although 

21.5% were from Grade 0 (p-value: 0.000). Overall 

there were 24.9% preterm births, among them 22.2% 

were from Grade 0, 12.5% were from Grade I, 41.7% 

from Grade II and 90.9% from Grade III (p-value: 

0.000).  

 

Biochemical analysis has shown in Table 3. There was 

significant correlation among NAFLD Grades in terms 

of ALTs and ASTs (p-value: 0.000), furthermore 

positive correlation has been observed in ALT vs. 

NAFLD Grades (r: 0.226) and AST vs. NAFLD 

Grades (r: 0.301).
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Table 1. Descriptive data on pregnancies in women with NAFLD Grades and Non-NAFLD 

Variable 
Total 

N: 361 

Normal 

N: 302 

NAFLD 

Grade I 

N: 24 

NAFLD 

Grade II 

N: 24 

NAFLD 

Grade III 

N: 11 

p-value 

       

Age 

16-25 years 118(32.7) 105(34.8) 6(25) 4(16.7) 3(27.3) 

0.261** 26-35 years 229(63.4) 184(60.9) 18(75) 20(83.3) 7(63.6) 

36 years above 14(3.9) 13(4.3) 0(0) 0(0) 1(9.1) 

       

BMI 23.9+4.9 23.3+4.7 26.4+5.5 28.0+4.8 26.1+4.9 0.000*** 

       

Maternal Education 

Primary 143(39.6) 121(40.1) 7(29.2) 9(37.5) 6(54.5) 

0.155** 

Secondary 97(26.9) 79(26.2) 13(54.2) 4(16.7) 1(9.1) 

Undergraduate 29(8.0) 26(8.6) 0(0) 2(8.3) 1(9.1) 

Graduate 61(16.9) 50(16.6) 3(12.5) 5(20.8) 3(27.3) 

Post Graduate 31(8.6) 26(8.6) 1(4.2) 4(16.7) 0(0) 

       

Gender of the baby 

Male 182(50.4) 155(51.3) 14(58.3) 8(33.3) 5(45.5) 
0.307* 

Female 179(49.6) 147(48.7) 10(41.7) 16(66.7) 6(54.5) 

       

Pre Existing DM 

Yes 8(2.2) 4(1.3) 2(8.3) 2(8.3) 0(0) 
0.028** 

No 353(97.8) 298(98.7) 22(91.7) 22(91.7) 11(100) 

       

Pre Existing HT 

Yes 1(0.3) 0(0) 0(0) 0(0) 1(9.1) 
0.030** 

No 360(99.7) 302(100) 24(100) 24(100) 10(90.9) 

       

Data mean (SD) or n (%).BMI: body mass index; DM: Diabetes Miletus; HT: Hypertension 

*Chi-square 

** Fishers Exact Test 

*** ANOVA 
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Table 2 Pregnancy Complications and outcomes among NAFLD Groups and Non NAFLD Group 

 

Variable 
Total 

N: 361 

Normal 

N: 302 

NAFLD 

Grade I 

N: 24 

NAFLD 

Grade II 

N: 24 

NAFLD 

Grade III 

N: 11 

p-value 

       

PIH 

Yes 20(5.5) 0(0) 8(33.3) 2(8.3) 1(9.1) 
0.000* 

No 341(94.5) 302(100) 16(66.7) 22(91.7) 10(90.9) 

       

Pre-eclampsia 

Yes 142(39.3) 96(31.8) 19(79.2) 17(70.8) 10(90.9) 
0.000* 

No 219(60.7) 206(68.2) 5(20.8) 7(29.2) 1(9.1) 

       

GDM 

Yes 143(39.6) 114(37.7) 14(58.3) 8(33.3) 7(63.6) 
0.072* 

No 218(60.4) 188(62.3) 10(41.7) 16(66.7) 4(36.4) 

       

Mode of delivery 

AVD 17(4.7) 14(4.6) 1(4.2) 2(8.3) 0(0) 

0.661* NVD 223(61.8) 189(62.6) 16(66.7) 13(54.2) 5(45.5) 

CS 121(33.5) 99(32.8) 7(29.2) 9(37.5) 6(54.5) 

       

Apgar score at 5th minute 

0-6 25(6.9) 8(2.6) 7(29.2) 6(25) 4(36.4) 
0.000* 

7-10 336(93.1) 294(97.4) 17(70.8) 18(75) 7(63.6) 

       

Parity 

1 298(82.5) 249(82.5) 20(83.3) 19(79.2) 10(90.9) 

0.788* 2 52(14.4) 44(14.6) 4(16.7) 3(12.5) 1(9.1) 

>=3 11(3.0) 9(3.0) 0(0) 2(8.3) 0(0) 

       

LBW(<2500 g) 

Yes 89(24.7) 65(21.5) 6(25) 9(37.5) 9(81.8) 
0.000* 

No 272(75.3) 237(78.5) 18(75) 15(62.5) 2(18.2) 

       

Gestational Age 

Preterm Birth  90(24.9) 67(22.2) 3(12.5) 10(41.7) 10(90.9) 
0.000* 

Term Birth 271(75.1) 235(77.8) 21(87.5) 14(58.3) 1(9.1) 

       

Data n (%). PIH: Pregnancy Induced Hypertension; GDM: Gestational Diabetes Miletus; LBW: Low Birth Weight. 

* Fishers Exact Test 

 

Table 3 Correlation between ALTs, AFTs and the grade of NAFLD 

LABS N r p-value 

    

ALT 361 0.226 0.000 

    

AST 361 0.301 0.000 

ALT: Alanine Aminotransferase; AST: Aspartate Aminotransferase 
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DISCUSSION: 

Globally NAFLD is the most emerging liver disease. 

On screened population the ratio and stage of NAFLD 

varies commonly and the incidence of NAFLD 

depends on screening of population and the diagnostic 

tools used for screening. The prevalence of NAFLD 

was intensively increasing around the world. More or 

less 15- 40% of general population is affected by 

NAFLD. [15-17] Recently a hospital based study in 

Pakistan reported approximately 14% prevalence. [18] 

In general population of India it range from 5-28%. 

[19]  
 

In this study the prevalence of NAFLD in pregnant 

females was observed as 16.3%. The prevalence of 

NAFLD in pregnant females in Korea was 18.4%, 

Srilanka it was 18.2% whereas in Australia 15.2%. 

[20,21]  
 

In current study majority of the females 229(63.4%) 

belong to age group 26-35 years. The mean BMI of 

Non-NAFLD and NAFLD females were 23+4.7 and 

26.4+5.5 respectively.  NAFLD females have greater 

BMI than Non-NAFLD. [22] It was observed in recent 

study that most of the children born were males, there 

was previous history of DM and hypertension in both 

groups. Complications and outcomes of pregnancy 

was significantly associated between both groups. It 

was reported that there was significant association 

between pregnancy induced hypertension, DM, pre-

eclampsia, APGAR score, low birth weight and 

gestation age in both groups. These findings were also 

similar with the different studies conducted. [9,23]  

 

In our study APGAR score 0-6 was more common in 

NAFLD group. In another study it was reported that 

there was no increased risk for APGAR score <7 at 

5min comparing NAFLD, non‐NAFLD, non‐PCOS 

women which contradict the current study. [23]  
 

In present study gestational diabetes was more 

common in Non-NAFLD group 114(37.7%). There 

was insignificant association was observed between 

both groups (p-value>0.05). These results were 

dissimilar with the study SeungMi Lee at el., they 

reported that the risk of developing GDM was 

increased in NAFLD patients. [24]  

 

In laboratory findings it was observed High Levels of 

ALT and AST while comparing these Enzymes 

significant correlation was observed in NAFLD. These 

findings were also supported by a study. The results of 

this study showed that ALT and AST  was more raised 

in NAFLD (33.2±25.2 ), (34.3±47.7) respectively. 

[24] In another study in Srilanka also showed 

increased level of  ALT in NAFLD population. [22]  
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