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ABSTRACT 
Introduction: Preeclampsia is one of the highest causes of maternal mortality in Indonesia. The latest survey 
data shows Indonesia’s Maternal Mortality Rate (MMR) is 305/100,000 live births. The cause of most 
maternal deaths in Indonesia occurs due to hypertension, preeclampsia, eclampsia, bleeding, and infection. 
Preeclampsia is a condition that can affect multiple systems of the body. An unusual vascular reaction to the 
placenta's growth is remarkable, leading to higher levels of systemic vascular resistance. This study aims to 
determine the correlation between increased transaminase levels with maternal and neonatal outcomes in 
severe preeclampsia at Dr. Soetomo General Academic Hospital Surabaya. Methods: This study is a 
retrospective analysis study at the Obstetrics and Gynecology department at Dr. Soetomo General Academic 
Hospital Surabaya from January 2022 - December 2022. The sampling method of this research is by taking 
laboratory tests of abnormal and normal transaminase levels data before delivery from the medical records 
of pregnant women with severe preeclampsia. The sample size was determined by total sampling, which 
resulted in 165 maternal data records. Results: A significant correlation was found between increased 
transaminase levels and maternal mortality. Also, a significant correlation was found between transaminase 
levels with gestational age and baby birth weight. Conclusions: Most patients with severe preeclampsia were 
found to have normal SGOT and SGPT levels. A significant correlation was found between increased 
transaminase levels and maternal. A significant correlation was found between increased transaminase 
levels with gestational age and baby birth weight 
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INTRODUCTION 
Preeclampsia is a cause of maternal death that is 
still high worldwide, especially in Indonesia. The 
latest survey data shows Indonesia’s Maternal 
Mortality Rate (MMR) is 305/100,000 live births. 
The cause of most maternal deaths in Indonesia 
occurs due to hypertension, preeclampsia, 
eclampsia, bleeding, and infection. Hypertension in 
pregnancy ranks as the first cause of death in 
Indonesia at 33% (26). Preeclampsia is a condition 
that can affect multiple systems of the body. An 
unusual vascular reaction to the placenta's growth 
is remarkable, leading to higher levels of systemic 
vascular resistance (24). Preeclampsia is a leading 
cause of maternal morbidity. It is associated with 
adverse fetal outcomes, such as intrauterine growth  
 

 
restriction, preterm birth, placental abruption, fetal 
distress, and in-utero fetal mortality. A woman is at 
higher risk for preeclampsia if she has a history of 
hypertensive disease during a previous pregnancy 
or a maternal disease, such as chronic kidney 
disease, autoimmune diseases, diabetes, or chronic 
hypertension (10).  
 
Transaminase levels increase due to the disruption 
of blood flow to the liver caused by elevated blood 
pressure, which damages liver cells. SGOT and SGPT 
levels rise as a result of liver cell injury brought on 
by liver cell disruption. A mother's increased 
transaminase level causes liver dysfunction and 
may affect maternal outcomes such as hypertension 
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during pregnancy, organ dysfunction, and 
eclampsia. It may also affect the mother's mode of 
delivery. It can also affect neonatal outcomes, such 
as preterm birth, newborn obesity, aberrant APGAR 
scores, and others. This study aims to determine the 
correlation between increased transaminase levels 
and maternal and neonatal outcomes in severe 
preeclampsia at Dr. Soetomo General Academic 
Hospital Surabaya. 
 
METHODS 
This study is a retrospective analysis study at the 
Obstetrics and Gynecology Department at Dr. 
Soetomo General Academic Hospital Surabaya from 
January 2022 - December 2022. The sampling 
method of this research is by taking laboratory tests  
 

of abnormal and normal transaminase levels data 
before delivery from the medical records of pregnant 
women with severe preeclampsia. The sample size 
was determined by total sampling, which resulted in 
165 maternal data records. 
 
RESULTS 
From 1 January 2022 to 31 December 2022, 165 
severe preeclampsia mothers and 165 babies from 
medical record data visited Dr. Soetomo General 
Academic Hospital Surabaya. The total number of 
patients' data obtained was 217, but 52 patients 
were excluded because the data was incomplete. 
Patient data in this study was taken from the medical 
records of the Obstetrics and Gynecology inpatient 
Clinic Dr. Soetomo General Academic Hospital 
Surabaya. 

 
1. The distribution and Frequency Table 
 

TABLE 1: Distribution and frequency of mothers with normal and increased transaminase levels. 
 

 Frequency (%) 

 Normal Transaminase Increased Transaminase 

SGOT / SGPT 

5-40 μ/L / 7-56 μ/L 129 (78.2%) - 

>40 μ/L / >56 μ/L - 36 (21.8%) 

Total 165 (100%) 

 
In Table 1, Among the 165 mothers with severe preeclampsia, 129 (78.2%) had normal transaminase levels, 
ranging between 5 - 40 μ/L (SGOT) and 7 – 56 μ/L (SGPT). 36 (21.8%) mothers with severe preeclampsia had 
increased transaminase levels. 

 
TABLE 2: Distribution and frequency of age in mothers with normal and increased transaminase levels. 

 

 Frequency (%) 

 Normal Transaminase Increased Transaminase Total 

Age 

  ≤20 5 (3.9%) 0 (0%) 5 (3%) 

  21 - 34 83 (64.3%) 20 (55.6%) 103 (62.4%) 

  ≥35  41(31.8%) 16 (44.4%) 57 (34.5%) 

 Total 165 (100%) 

 
In Table 2, most mothers were aged 21-34, both mothers with normal transaminase levels 83 (64.3%) and 
those with increased transaminase levels 20 (55.6%). 
 

TABLE 3: Distribution and frequency of BMI in mothers with normal and increased transaminase levels. 
 

 Frequency (%) 

 Normal Transaminase Increased Transaminase Total 

BMI 

<25.0 kg/m2 12 (9.3%) 8 (22.2%) 20 (12.1%) 

25.0-29.9 kg/m2 47 (36.4%) 9 (25.0%) 56 (33.9%) 

30-34.9 kg/m2 39 (30.2%) 7 (19.4%) 46 (27.9%) 

35-39.9 kg/m2 20 (15.5%) 8 (22.2%) 28 (17%) 

≥40 kg/m2 11 (8.5%) 4 (11.1%) 15 (9.1%) 

<25.0 kg/m2 12 (9.3%) 8 (22.2%) 20 (12.1%) 

 Total 165 (100%) 
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In Table 3, most mothers in both the normal and increased transaminase level groups had a BMI of 25.0–29.9 
kg/m². Specifically, 47 mothers (36.4%) had normal transaminase levels, and 9 mothers (25%) had increased 
transaminase levels. 

 
TABLE 4: Distribution and frequency of blood pressure  

in mothers with normal and increased transaminase levels. 
 

 Frequency (%) 

 
Normal 

Transaminase 
Increased 

Transaminase 
Total 

Blood 
Pressure 

Systolic pressure ≥140 
mmHg or diastolic pressure 
≥90 mmHg 

37 (28.7%) 12 (33.3%) 49 (29.7%) 

Systolic pressure ≥160 
mmHg or diastolic pressure 
≥ 110 mmHg 

92 (71.3%) 24 (66.7%) 116 (70.3%) 

 Total 165 (100%) 

 
In Table 4, the majority of mothers experienced hypertension, with a systolic pressure ≥160 mmHg or diastolic 
pressure ≥110 mmHg. 92 mothers (71.3%) had normal transaminase levels, and 24 mothers (66.7%) had 
increased transaminase levels. 

 
 

TABLE 5: Distribution and frequency of gestational age in mothers  
with normal and increased transaminase levels. 

 

 Frequency (%) 

 
Normal 

Transaminase 
Increased 

Transaminase 
Total 

Gestational 
Age 

<34 weeks 57 (44.2%) 26 (72.2%) 83 (50.3%) 

34-36 weeks 44 (34.1%) 5 (13.9%) 49 (29.7%) 

>37 weeks 28 (21.7%) 5 (13.9%) 33 (20%) 

 Total 165 (100%) 

 
 

In Table 5, most babies were born before 34 weeks of gestation, 57 (44.2%) in mothers with normal 
transaminase levels and 26 (72.2%) in mothers with increased transaminase levels. 
 
 
Maternal Outcome: 

 
TABLE 6: Distribution and frequency of maternal outcome in mothers  

with normal and increased transaminase levels. 
 

 Frequency (%) 

 
Normal 

Transaminase 
Increased 

Transaminase 
Total 

Maternal 
Outcome 

Recovered 126 (97.7%) 32 (88.9%) 158 (95.8%) 

Death 3 (2.3%) 4 (11.1%) 7 (4.2%) 

 Total 165 (100%) 

 
In Table 6, the mortality rate among mothers with normal transaminase levels was 3 (2.3%), while mothers 
with increased transaminase levels had 4 (11.1%).
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Neonatal Outcome: 
 

TABLE 7A: Distribution and frequency of neonatal status in  
mothers with normal and increased transaminase levels. 

 

 Frequency (%) 

 
Normal 

Transaminase 
Increased 

Transaminase 
Total 

Neonatal 
Status 

Alive 105 (81.3%) 24 (66.7%) 129 (78.2%) 

IUFD 10 (7.8%) 7 (19.4%) 17 (10.3%) 

Neonatal Death 14 (10.9%) 5 (13.9%) 19 (11.5%) 

 Total 165 (100%) 

 
In Table 7a, 10 (7.8%) of 129 babies were IUFD in mothers with normal transaminase levels, and 7 (19.4%) of 
36 babies were IUFD in mothers with increased transaminase levels. 14 (10.9%) of 129 neonates died in 
mothers with normal transaminase levels, and 5 (13.9%) of 36 neonates died in mothers with increased 
transaminase levels. 
 

 
TABLE 7B: Distribution and frequency of the baby's birth weight  

in mother with normal and increased transaminase levels. 
 

 Frequency (%) 

 
Normal 

Transaminase 
Increased 

Transaminase 
Total 

Baby Birth 
Weight 

<1.5 kg 35 (27.1%) 15 (41.7%) 50 (30.3%) 

1.5 - 2.4 kg 52 (40.3%) 14 (38.9%) 66 (40%) 

2.5 - 3.4 kg 34 (26.4%) 7 (19.4%) 41 (24.8%) 

3.5 - 4.5 kg 8 (6.2%) 0 (0%) 8 (4.8%) 

 Total 165 (100%) 

 
In Table 7b, 52 (40.3%) of 129 babies were born between 1.5 – 2.4 kg in mothers with normal transaminase 
levels, and 15 (41.7%) of 36 babies were born less than 1.5 kg in mothers with increased transaminase levels. 
 
 

TABLE 7C: Distribution and frequency of the baby’s APGAR score  
in mothers with normal and increased transaminase levels. 

 

 Frequency (%) 

 
Normal 

Transaminase 
Increased 

Transaminase 
Total 

APGAR 
Score 

0-3 (Severe Asphyxia) 25 (19.4%) 12 (33.3%) 37 (22.4%) 

4-6 (Moderate Asphyxia) 48 (37.2%) 12 (33.3%) 60 (36.4%) 

7-10 (Mild Asphyxia to normal) 56 (43.4%) 12 (33.3%) 68 (41.2%) 

 Total 165 (100%) 

 
In Table 7c, 56 (43.4%) out of 129 babies were born with an APGAR score of 7-10 in mothers with normal 
transaminase levels. 12 (33.3%) out of 36 babies were born with APGAR scores 0-3, 12 (33.3%) of 36 babies 
were born with APGAR scores 4-6, and 12 (33.3%) of 36 babies were born with APGAR scores 7-10. 
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2. The Correlation Test Result Table 
 

TABLE 8: The correlation between transaminase levels with mother’s age.  
 

Transaminase Age Frequency (%) Sig. (2-tailed) 

Normal 
Transaminase 

<20 5 (3.9%) 

0.096 

21-34 83 (64.3%) 

≥35 41 (31.8%) 

Total 129 (100%) 

Increased 
Transaminase 

<20 0 (0%) 

21-34 20 (55.6%) 

≥35 16 (44.4%) 

Total 36 (100%) 

 
In Table 8, the correlation test between increased transaminase levels and age showed a non-significant result 
(Sig. (2-tailed) = 0.096). 
 

TABLE 9: The correlation between transaminase levels with mother’s BMI. 
 

Transaminase BMI (kg/m2) Frequency (%) Sig.(2-tailed) 

Normal 
Transaminase 

<25.0 12 (9.3%) 

0.908 

25.0-29.9 47 (36.4%) 

30-34.9 39 (30.2%) 

35-39.9 20 (15.5%) 

≥40 11 (8.5%) 

Total 129(100%) 

Increased 
Transaminase 

<25.0 8 (22.2%) 

25.0-29.9 9 (25.0%) 

30-34.9 7 (19.4%) 

35-39.9 8 (22.2%) 

≥40 4 (11.1%) 

Total 36 (100%) 

 
In Table 9, the correlation test between increased transaminase levels and BMI showed a non-significant result 
(Sig. (2-tailed) = 0.908). 
 

 
TABLE 10: The correlation between transaminase levels with maternal outcome. 

 

Transaminase Maternal Status Frequency (%) Sig. (2-tailed) 

Normal 
Transaminase 

Recovered 126 (97.7%) 

0.021 

Death 3 (2.3%) 

Total 129 (100%) 

Increased 
Transaminase 

Recovered 32 (88.9%) 

Death 4 (11.1%) 

Total 36 (100%) 

 
In Table 10, the correlation test revealed a significant relationship between transaminase levels and maternal 
outcomes (Sig. (2-tailed) = 0.021). The maternal mortality rate in mothers with increased transaminase levels 
was higher compared to those with normal transaminase levels. 
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TABLE 11: The correlation between transaminase levels with neonatal status. 
 

Transaminase Neonatal Status Frequency (%) Sig. (2-tailed) 

Normal 
Transaminase 

Alive 105 (81.3%) 

0.108 

IUFD 10 (7.8%) 

Neonatal Death 14 (10.9%) 

Total 129 (100%) 

Increased 
Transaminase 

Alive 24 (66.7%) 

IUFD 7 (19.4%) 

Neonatal Death 5 (13.9%) 

Total 36 (100%) 

 
In Table 11, the correlation test indicated no significant relationship between maternal transaminase levels and 
neonatal outcomes (Sig. (2-tailed) = 0.108). 
 

 
TABLE 13: The correlation between transaminase levels with baby birth weight. 

 

Transaminase Baby Birth Weight Frequency (%) Sig. (2-tailed) 

Normal 
Transaminase 

<1.5 kg 35 (27.1%) 

0.032 

1.5-2.4 kg 52 (40.3%) 

2.5-3.4 kg 34 (26.4%) 

3.5-4.5 kg 8 (6.2%) 

Total 129(100%) 

Increased 
Transaminase 

<1.5 kg 15 (41.7%) 

1.5-2.4 kg 14 (38.9%) 

2.5-3.4 kg 7 (19.4%) 

3.5-4.5 kg 0 (0%) 

Total 36 (100%) 

 
In Table 13, the correlation test revealed a significant relationship between maternal transaminase levels and 
baby birth weight (Sig. (2-tailed) = 0.032). In cases of mothers with increased transaminase levels, 41.7% of 
babies were born less than 1.5 kg, whereas among mothers with normal transaminase levels, the percentage 
was 21.7%. 

 
 

TABLE 14: The correlation between transaminase levels with APGAR score. 
 

Transaminase APGAR Score Frequency (%) Sig.(2-tailed) 

Normal 
Transaminase 

0-3 (Severe Asphyxia) 25 (19.4%) 

0.101 

4-6 (Moderate Asphyxia) 48 (37.2%) 

7-10 (Mild Asphyxia to Normal) 56 (43.4%) 

Total 129 (100%) 

Increased 
Transaminase 

0-3 (Severe Asphyxia) 12 (33.3%) 

4-6 (Moderate Asphyxia) 12 (33.3%) 

7-10 (Mild Asphyxia to Normal) 12 (33.3%) 

Total 36 (100%) 

 
In Table 14, the correlation test indicated no significant relationship between maternal transaminase levels and 
APGAR scores (Sig. (2-tailed) = 0.101).
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DISCUSSION 
1. Increased Transaminase Levels in Severe 

Preeclampsia 
The occurrence of hypertension after 20 weeks of 
gestation in a pregnant woman may indicate 
preeclampsia. The risk factors of preeclampsia with 
severe features are impaired immune system, 
obesity, diabetes mellitus, chronic hypertension, and 
others. In severe preeclampsia, maternal 
transaminase levels can either be normal or 
elevated. Chronic hypertension can cause the liver's 
blood vessels to be damaged and become liver 
dysfunction, and the liver cells are also damaged. 
Damaged liver cells will elevate the transaminase 
levels, and the elevate in the mother's transaminase 
level indicates that liver dysfunction may affect 
maternal outcomes, neonatal outcomes, and other 
complications. SGPT (Serum Glutamic-Pyruvic 
Transaminase) and SGOT (Serum Glutamic-
Oxaloacetic Transaminase) are enzymes whose 
presence and levels in the blood are used as markers 
for liver function disorders. These enzymes are 
usually found within liver cells. Damage to the liver 
causes these enzymes to be released into the 
bloodstream, thereby increasing their levels in the 
blood and indicating liver function impairment (32). 
 
2. Maternal Outcome 
The diagnosis of liver disease was established based 
on symptoms, clinical signs, and liver function tests, 
including measurements of SGOT and SGPT levels. 
The most frequently occurring diseases associated 
with liver dysfunction were preeclampsia and 
eclampsia. A study indicated that liver disease during 
pregnancy does not pose a significant risk to the 
mother, and most mothers recover and can take care 
of their newborns after childbirth. Nevertheless, 
timely diagnosis, intervention, and monitoring of 
both the mother and fetus by a collaborative team of 
obstetricians, neonatologists, gastroenterologists, 
and anesthetists are crucial in preventing and 
reducing fetomaternal morbidity and mortality (29).  
 
In this study, data from 129 mothers with normal 
transaminase showed that 126 (97.7%) survived or 
recovered among mothers with normal 
transaminase levels, while 3 (2.3%) died. 
Conversely, among 36 mothers with increased 
transaminase levels, 32 (88.9%) survived or 
recovered, and 4 (11.1%) died. The maternal 
mortality rate in mothers with increased 
transaminase levels was 8.8% higher compared to 
those with normal transaminase levels. The 
correlation test revealed a significant relationship 
between transaminase levels and maternal 
outcomes (Sig. (2-tailed) = 0.021). This study 
concluded that in severe preeclampsia, an elevate in 
transaminase levels can increase the risk of maternal 
mortality. 
 
3. Neonatal Outcome 
The study by Shekarriz-Foumani et al. (2020) 
revealed a significantly high percentage of 
premature births among mothers with liver disease, 
highlighting the need for accessible medical 
equipment, such as NICU facilities, for these patients. 

In this study, it was found that in mothers with 
normal transaminase levels, 105 (81.3%) babies 
survived, 10 (7.8%) babies had IUFD, and 14 (10.9%) 
neonatal death. In mothers with increased 
transaminase, 24 (66.7%) babies survived, 7 
(19.4%) babies had IUFD, and 5 (13.9%) neonatal 
death. In this study, maternal transaminase levels do 
not significantly affect neonatal status. However, this 
study shows that the highest number of births with a 
gestational age of less than 34 weeks occurred in 
severe preeclampsia mothers with increased 
transaminase levels. Among 129 cases with normal 
transaminase levels, 57 (44.2%) babies were born 
before 34 weeks, whereas among 36 cases with 
increased transaminase levels, 26 (72.2%) babies 
were born before 34 weeks. In mothers with 
increased transaminase levels, 41.7% of babies were 
born less than 1.5 kg, whereas among mothers with 
normal transaminase levels, the percentage was 
27.1%. The correlation test results indicated a 
significant relationship between maternal 
transaminase levels and gestational age (Sig. (2-
tailed) = 0.015). A significant relationship was found 
between maternal transaminase levels and baby 
birth weight (Sig. (2-tailed) = 0.032). 
 
4. The Correlation  Between Increased 

Transaminase Levels with Maternal Outcome 
in Mother with Severe Preeclampsia at RSUD 
Dr Soetomo 

Several researchers have discussed liver 
disturbances in pregnant women that do not impact 
maternal outcomes. This contrasts with the findings 
of this study, which detected a significant correlation 
between maternal transaminase levels and maternal 
outcomes. Based on the data obtained from 129 
mothers with normal transaminase, there were 3 
(2,3%) cases of maternal death. On the other hand, 
among 36 mothers with increased transaminase 
levels, there were 4 (11,1%) cases of maternal death. 
The output of the Pearson correlation test in Table 
10 shows a Sig (2-tailed) of 0.021, indicating a 
significant relationship between maternal 
transaminase levels and maternal outcomes. The 
maternal mortality rate in mothers with increased 
transaminase levels was 8.8% higher compared to 
those with normal transaminase levels at Dr. 
Soetomo General Hospital Surabaya. 
 
The findings of this study differ from those of other 
researchers. In this study, a significant correlation 
was found between increased transaminase levels 
and maternal outcomes. However, Shekarriz-
Foumani et al. (2020) did not find a significant 
correlation between liver disturbances and maternal 
outcomes, nor did Esposti (2014). The variation in 
research results may be due to differences in the 
populations studied and several other factors, such 
as race, socioeconomic conditions, culture, and 
geographical conditions, which might influence 
patient conditions. Additionally, differences may 
arise because, according to theory, increased 
transaminase levels indicate the severity of 
preeclampsia. As preeclampsia is severe, blood flow 
to the liver may decrease, leading to liver 
dysfunction and cellular damage.
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When preeclampsia is accompanied by 
abnormalities that exacerbate its severity, it may 
increase the risk of mortality. 
 
5. The Correlation Between Increased 

Transaminase Levels with Neonatal Outcome 
in Mother with Severe Preeclampsia at RSUD 
Dr Soetomo 

Several studies have explained that liver 
disturbances in pregnant women can impact the 
baby, leading to outcomes such as preterm birth and 
common complications like respiratory distress. It is 
well established that neonatal prematurity leads to 
incomplete lung maturation and insufficient 
oxygenation for the body and brain, which can result 
in developmental delays, a higher risk of mortality, 
and an increased need for medical support, including 
NICU care (29). 
 
Data were collected from 129 mothers with normal 
transaminase levels, there were 10 (7.8%) cases of 
IUFD and 14 (10.9%) cases of neonatal death. Among 
36 mothers with increased transaminase levels, 
there were 7 (19.4%) cases of IUFD and 5 (13.9%) 
cases of neonatal death. Nevertheless, neonatal 
mortality has decreased due to an improved 
understanding of physiological changes during 
pregnancy, effective teamwork, and timely 
interventions (29). 
 
In this study, most babies were born before 34 weeks 
of gestation, 57 (44.2%) in mothers with normal 
transaminase levels and 26 (72.2%) in mothers with 
increased transaminase levels, and there is a 
significant relationship between maternal 
transaminase levels and gestational age (Sig. (2-
tailed) = 0.015). 129 babies were born within the 
range of 1.5-2.4 kg in mothers with normal 
transaminase levels, and 15 (41.7%) of 36 babies 
were born less than 1.5 kg in mothers with increased 
transaminase levels. A significant relationship was 
found between maternal transaminase levels and 
baby birth weight (Sig. (2-tailed) = 0.032).  
 
In this study, 56 (43.4%) out of 129 babies were born 
with an APGAR score of 7-10 in mothers with normal 
transaminase levels. 12 (33.3%) out of 36 babies 
were born with APGAR scores 0-3, 12 (33.3%) of 36 
babies were born with APGAR scores 4-6, and 12 
(33.3%) of 36 babies were born with APGAR scores 
7-10. No significant relationship between maternal 
transaminase levels and APGAR scores (Sig. (2-
tailed) = 0.101). 
 
Due to the increased incidence of preterm deliveries 
before 34 weeks in cases of increased transaminase 
levels in mothers with severe preeclampsia, it is 
essential to be cautious, especially in mothers with 
preeclampsia, as this can lead to other complications. 
 
CONCLUSIONS 
Based on the data analysis and discussion presented 
in the previous chapters, the conclusions regarding 
"The Correlation Between Increased Transaminase 
Levels with Maternal and Neonatal Outcomes in 
Severe Preeclampsia at Dr. Soetomo General 

Academic Hospital Surabaya", most patients with 
severe preeclampsia had normal SGOT and SGPT 
levels. There is a significant correlation between 
increased transaminase levels and maternal 
outcomes at Dr. Soetomo General Academic Hospital 
Surabaya. The maternal mortality rate in mothers 
with increased transaminase levels was higher 
compared to those with normal transaminase levels. 
No significant correlation was found between age 
and BMI with the mother's transaminase level 
elevation.  
 
There is a significant correlation between increased 
transaminase levels and neonatal outcomes at Dr. 
Soetomo General Academic Hospital Surabaya, 
specifically the gestational age and baby birth 
weight. No significant correlation was found 
between neonatal mortality and APGAR score with 
the increased transaminase level of the mother. 
 
ACKNOWLEDGMENT 
The author would like to express sincere gratitude to 
the Obstetrics and Gynecology staff and medical 
record staff of the Faculty of Medicine at Universitas 
Airlangga for their valuable contributions, 
assistance, and support. 
 
REFERENCES 
[1] ACOG (2017) ‘The Apgar Score’, American 

College of Obstetricians and Gynecologists, 
130(3), pp. 150–152. Available at: 
https://www.acog.org/-
/media/project/acog/acogorg/clinical/files/c
ommittee-opinion/articles/2015/10/the-
apgar-score.pdf. 
 

[2] ACOG (2020) ‘Gestational Hypertension and 
Preeclampsia: ACOG Practice Bulletin 
Summary, Number 222’, Obstetrics and 
gynecology, 135(6), pp. 1492–1495.  
doi: 10.1097/AOG.0000000000003892. 
 

[3] ACOG (2022) ‘Pregnancy at Age 35 Years or 
Older’, Obstetrics & Gynecology, 140(2), pp. 
348–366.  
doi: 10.1097/aog.0000000000004873. 
 

[4] Broughton, D. E. and Moley, K. H. (2017) 
‘Obesity and female infertility: potential 
mediators of obesity’s impact’, Fertility and 
Sterility, 107(4), pp. 840–847.  
doi: 10.1016/j.fertnstert.2017.01.017. 
 

[5] Burwick, R. M. et al. (2018) ‘Evaluation of 
hemolysis as a severe feature of preeclampsia’, 
Hypertension, 72(2), pp. 460–465.  
doi: 10.1161/HYPERTENSIONAHA.118.11211. 
 

[6] Care, D. and Suppl, S. S. (2021) ‘14 . 
Management of Diabetes in Pregnancy : 
Standards of Medical Care in Diabetes d 2021’, 
44(January), pp. 200–210. 
 

[7] Chairunnisa, A. et al. (2017) ‘Kematian Janin 
Intrauterin dan Hubungannya dengan 
Preeklampsia Intrauterine Fetal Death and Its 
Correlation with Preeclampsia’, 7, pp. 62–65.

http://www.ijscia.com/


1317 Available Online at www.ijscia.com | Volume 5 | Issue 6 | Nov - Dec 2024  
 

International Journal of Scientific Advances                                                                                                   ISSN: 2708-7972 
    

 

[8] Collier, A.-R. Y., Smith, L. A. and Karumanchi, S. 
A. (2021) ‘Review of the immune mechanisms 
of preeclampsia and the potential of immune  
modulating therapy.’, Human immunology, 
82(5), pp. 362–370.  
doi: 10.1016/j.humimm.2021.01.004. 
 

[9] Diskominfo Jatim (2023) Angka Kematian Ibu 
di Jatim Terendah Sepanjang Tujuh Tahun 
Terakhir. Available at:  
https://kominfo.jatimprov.go.id/berita/angka-
kematian-ibu-di-jatim-terendah-sepanjang-
tujuh-tahun-terakhir. 
 

[10] Fox, R. et al. (2019) ‘Preeclampsia: Risk Factors, 
Diagnosis, Management, and the Cardiovascular 
Impact  on the Offspring.’, Journal of clinical 
medicine, 8(10). doi: 10.3390/jcm8101625. 
 

[11] Fruh, S. M. (2017) ‘Obesity: Risk factors, 
complications, and strategies for sustainable 
long-term weight management’, Journal of the 
American Association of Nurse Practitioners, 
29, pp. S3–S14. doi: 10.1002/2327-
6924.12510. 

 
[12] Garovic, V. D. et al. (2022) ‘Hypertension in 

Pregnancy: Diagnosis, Blood Pressure Goals, 
and Pharmacotherapy: A Scientific Statement 
From the American Heart Association’, 
Hypertension, 79(2), pp. E21–E41.  
doi: 10.1161/HYP.0000000000000208. 
 

[13] Granese, R. et al. (2019) ‘Preterm birth: Seven-
year retrospective study in a single centre 
population’, Italian Journal of Pediatrics, 45(1), 
pp. 1–6. doi: 10.1186/s13052-019-0643-9. 
 

[14] Gui, J. et al. (2020) ‘In vitro fertilization is 
associated with the onset and progression of 
preeclampsia’, Placenta, 89, pp. 50–57. doi: 
10.1016/j.placenta.2019.09.011. 

 
[15] Hammoud, G. M. and Ibdah, J. A. (2014) 

‘Preeclampsia-induced Liver Dysfunction, 
HELLP syndrome, and acute fatty liver of 
pregnancy’, Clinical Liver Disease, 4(3), pp. 69–
73. doi: 10.1002/cld.409. 

 
[16] Jung, E. et al. (2022) ‘The etiology of 

preeclampsia’, American Journal of Obstetrics 
and Gynecology, 226(2), pp. S844–S866. doi: 
10.1016/j.ajog.2021.11.1356. 

 
[17] Kattah, A. (2020) ‘Preeclampsia and Kidney 

Disease: Deciphering Cause and Effect’, Current 
Hypertension Reports, 22(11). doi: 
10.1007/s11906-020-01099-1. 

 
[18] Kivioja, A. et al. (2022) ‘Increased Risk of 

Preeclampsia in Women With a Genetic 
Predisposition to Elevated Blood Pressure’, 
Hypertension, 79(9), pp. 2008–2015. doi: 
10.1161/HYPERTENSIONAHA.122.18996. 

 

[19] Leslie V. Simon; Muhammad F. Hashmi; Bradley 
N. Bragg (2023) APGAR Score. StatPearls 
Publishing LLC. Available at: 
https://www.ncbi.nlm.nih.gov/books/NBK470
569/. 
 

[20] Magley, M. and Hinson, M. R. (2023) 
‘Eclampsia.’, in. Treasure Island (FL). 

 
[21] Mikolasevic, I. et al. (2018) ‘Liver disease during 

pregnancy: A challenging clinical issue’, Medical 
Science Monitor, 24, pp. 4080–4090. doi: 
10.12659/MSM.907723. 

 
[22] Militello, M. et al. (2009) ‘Obstetric 

management of IUGR.’, Journal of prenatal 
medicine, 3(1), pp. 6–9. 

 
[23] Moros, G. et al. (2021) ‘Insights into 

intrauterine growth restriction based on 
maternal and umbilical cord blood 
metabolomics’, Scientific Reports, 11(1), pp. 1–
10. doi: 10.1038/s41598-021-87323-7. 

 
[24] Nachshon, S. et al. (2022) ‘The association 

between chronic liver diseases and 
preeclampsia’, BMC Pregnancy and Childbirth, 
22(1), pp. 1–7. doi: 10.1186/s12884-022-
04827-4. 

 
[25] Priante, E. et al. (2019) ‘Intrauterine Growth 

Restriction: New Insight from the Metabolomic 
Approach.’, Metabolites, 9(11). doi: 
10.3390/metabo9110267. 

 
[26] Kementerian Kesehatan RI (2021) Peringatan 

Hari Preeklamsia Sedunia 2021, Direktorat 
Promosi Kesehatan dan Pemberdayaan 
Masyarakat. Available at:  
https://promkes.kemkes.go.id/peringatan-
hari-preeklamsia-sedunia-2021 (Accessed: 5 
May 2023). 

 
[27] Rimaitis, K. et al. (2019) ‘Diagnosis of HELLP 

syndrome: A 10-year survey in a perinatology 
centre’, International Journal of Environmental 
Research and Public Health, 16(1), pp. 1–9. doi: 
10.3390/ijerph16010109. 

 
[28] Shahd A. Karrar; Peter L. Hong (2023) 

Preeclampsia. StatPearls Publishing LLC. 
Available at:  
https://www.ncbi.nlm.nih.gov/books/NBK570
611/. 
 

[29] Shekarriz-Foumani, R. et al. (2020) ‘Pregnancy 
outcomes in women with liver disease: Is 
pregnancy safe? A  cross-sectional study.’, 
International journal of reproductive 
biomedicine, 18(10), pp. 899–904. doi: 
10.18502/ijrm.v13i10.7774. 
 

[30] Simard, J. F. et al. (2017) ‘Early-onset 
Preeclampsia in Lupus Pregnancy.’, Paediatric 
and perinatal epidemiology, 31(1), pp. 29–36. 
doi: 10.1111/ppe.12332.

http://www.ijscia.com/


1318 Available Online at www.ijscia.com | Volume 5 | Issue 6 | Nov - Dec 2024  
 

International Journal of Scientific Advances                                                                                                   ISSN: 2708-7972 
    

 

[31] Wallace, K. et al. (2018) ‘HELLP Syndrome: 
Pathophysiology and Current Therapies.’, 
Current pharmaceutical biotechnology, 19(10), 
pp. 816–826.  
doi: 10.2174/1389201019666180712115215. 
 

[32] Widarti, W. and Nurqaidah, N. (2019) ‘Analisis 
Kadar Serum Glutamic Pyruvic Transaminase 
(Sgpt) Dan Serum Glutamic Oxaloacetic 
Transaminase (Sgot) Pada Petani Yang 
Menggunakan Pestisida’, Jurnal Media Analis 
Kesehatan, 10(1), p. 35.  
doi: 10.32382/mak.v10i1.984. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[33] YAPS Putra, B Abimanyu, P. A.- (2019) 
‘Preeklampsia berat, sindrom HELLP, dan 
eklampsia terhadap luaran janin (fetal 
outcome) di RSUD Ulin Banjarmasin’, 
Indonesian Journal of Obstetrics & Gynecology 
Science, pp. 143–151. 
 

[34] ZHANG, J. and HE, J. (2015) ‘Risk factors of 
recurrent preeclampsia and its relation to 
maternal and offspring outcome’, Journal of 
Zhejiang University (Medical Sciences), 44(3), 
pp. 258–263.  
doi:https://doi.org/10.3785/j.issn.1008-
9292.2015.05.04.  

 

 

 

 
 

 
 
 
 

http://www.ijscia.com/

