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ABSTRACT

Background:The increase in maternal mortality rates (MMR) is an occurrence that needs attention in Indonesia. According
to Dinas Kesehatan Jawa Timur, 2019 the MMR in 2020 reached 98,39 per 100.000 live births, with approximately 26,9% or
152 individuals attributed to hypertension during pregnancy. Hypertension is diagnosed with systolic blood pressure reaches
more than 140 mmHg and diastolic blood pressure is 90 mmHg. This condition becomes more concerning if hypertension
develops after 20 weeks of pregnancy and is accompanied by proteinuria or other organ damage, known as preeclampsia.
One of the strongest theory is the presence of uteroplacental ischemia and maternal infection, leading to an increase in pro-
inflammatory cytokines (TNF-alpha and IL-6). Thus, it can be concluded that there is an increase in the inflammatory
response at low levels. The presence of IL-6 induced the formation of C-Reactive Protein (CRP), a primary biomarker for
inflammation if its value is > 0.3 mg/dl, requiring specific attention and appropriate management.

Methods: This study aims to determine the comparison of CRP levels in preeclamptic pregnant women with normal third-
trimester pregnant women at Bhakti Dharma Husada Hospital in 2023. The research took place from October 2023 to
November 2023. Patient characteristics were obtained through secondary data from patient medical records, and CRP data
were obtained from laboratory test.

Results: The research, involving 20 pregnant women, found a significant difference using non-parametric Mann-Whitney
test between the preeclampsia group and the normal third-trimester pregnant group (P<0,05).

Conclusions: This indicates that the occurrence of preeclampsia has an impact on increasing CRP.
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INTRODUCTION

Pregnancy is something desired by most women who have entered the married phase. In 2020, the total fertility rate
reached an average of 2,3 births per women[1]. Pregnancy is characterized by anatomical and physiological changes in the
mother’s body that occur over a span of 9 months. However, often in the course of pregnancy, it can become a
pathological condition, and it’s important to identify this early to avoid complication and reduce maternal mortality
rates[2].

In 2019, the MMR in East Java reached 89, 91 per 100.000 live births. However, in 2020, it increased to 98, 39 per
100.000 live births. The rise in MMR was primarily caused by pregnancy-induced hypertension, accounting for 26,9% or
152 cases, followed by hemorrhage at 21,59%, circulatory system disorders at 7,61%, infections at 5,31%, and metabolic
disorders at 1,42%. This increase in MMR is attributed to a decline in awareness among mothers and their families to seek
prenatal care, evidenced by a 2,9% decrease in first antenatal care visits (ANC1) and an 8,5% decrease in fourth antenatal
care (ANC4) in 2020 compared to 2019 [3]. MMR from bleeding and circulatory dysfunction stands at 28%, while
infection due to anemia and chronic energy deficiency in the mother also have significant impact[4].

Hypertension characterized by an increase in systolic blood pressure greater than 140 mmHg and diastolic blood
pressure equal to or greater than 90 mmHg. It has been found there’s been an increase in the number of hypertension
cases in Indonesia compared to 2013, rising from 25, 8% to 31,4%. Hypertension has become a primary factor an illness
and mortality as it can lead to cardiovascular, cerebrovascular disorders, and end-stage kidney failure [5]. Hypertension
is classified into chronic hypertension, which includes hypertension before pregnancy (prior to 20 weeks gestation) and
persists beyond 12 weeks post delivery; preeclampsia-eclampsia, characterized by hypertension an acquired proteinuria
after 20 weeks of pregnancy; chronic hypertension superimposed with preeclampsia; and gestational hypertension, which
involves hypertension during pregnancy without proteinuria that resolves within 12 weeks after delivery [6].
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Preeclampsia is a pregnancy disorder that often occurs around 20 weeks of gestation and commonly near term or a
few weeks before delivery, accompanied by proteinuria. Pregnant women with gestational hypertension without
proteinuria can be categorized as having preeclampsia if they exhibit thrombocytopenia, liver dysfunction marked by
elevated liver enzymes, kidney insufficiency, visual disturbances, and pulmonary edema. If the systolic blood pressure
rises to 160 mmHg or higher with diastolic blood pressure of 110 mmHg pr higher, with or without proteinuria, it should
be categorized as severe preeclampsia [7]. Preeclampsia can worsen into eclampsia, a life-threatening complication if not
detected early[8]. Eclampsia is seizures that occur due to hypertension, often appearing 48-72 hours after childbirth.
Eclampsia can lead to hypoxia, trauma, and aspiration pneumonia[7].

The etiology of preeclampsia is not yet definitively known. However, there are two strongest theory, uteroplacental
ischemia and maternal infection. Uteroplacental ischemia begins with a disruption in blood supply from the uterus to the
placenta, leading to the release of toxin into circulation, triggering hypertension and proteinuria. Maternal infection is
also considered a theory for preeclampsia, where Bacillus eclampsiae is thought to cause eclampsia, though it remains
highly controversial as preeclampsia or eclampsia doesn’t exhibit typical symptoms of infectious disease. There’s an
increase in soluble vascular endothelial growth factor receptor-1 (SVEGFR-1), also known as soluble fms-like tyrosine
kinase-1 (sFlt-1), and endoglin. Additionally, there’s an elevation in pro-inflammatory cytokines such as tumor necrosis
factor alpha (TNF-alpha) and interleukin-6 (IL-6) [9].

C-reactive protein (CRP) is a protein produced by the liver. Normal human bodies have low levels of CRP, while
individuals with inflammation, whether acute or chronic, tend to have higher levels of CRP. CRP is recognized as a key
biomarker for the occurrence of inflammation [10]. Initially, CRP can be found in a patient’s serum as a sign of acute
inflammation induced by IL-6. Prolonged elevation of CRP levels indicates chronic inflammation or infection that has
occurred in the body. The interpretation of CRP levels varies and signifies different conditions. For instance, if the level
is < 0,3 mg/dl, it’s considered normal; 0.3-1.0 mg/dl could be normal or indicate a minor increase; 1.0-10.0 mg/dl
signifies a moderate increase; >10.0 mg/dl indicates a significant increase, and > 50.0 mg/dl denotes a severe increase.
These diverse elevation can be indicate various pathological conditions that require appropriate management [11].

METHODS

The type of study employed is an observational analysis using a case control study design. The research will involve
pregnant women in the third-trimester with gestational age of 20 weeks or more, who are receiving outpatient or inpatient
care, categorized into case (preeclampsia) and control (non-preeclampsia) groups at BDH hospital from August to
November 2023. Sample determination is based on the Lemeshow formula, which calculated the sample size as 18, with
a 10% dropout criterion (1,8), resulting a required sample size of 19,8 (rounded to 20 samples). The sampling technique
employed in this study is random sampling.

Establishing inclusion and exclusion criteria. Sample must fulfill inclusion criteria: (1) pregnant women with a
history of more than 1 pregnancy (multigravida;, (2) pregnant women with a single fetus; (3) pregnant women diagnosed
with mild preeclampsia, severe preeclampsia, eclampsia, chronic hypertension superimposed with preeclampsia; (4)
complete medical record data. Excluded samples are (1) pregnant women incomplete medical record; (2) pregnant
women that not registered at BDH hospital; (3) pregnant women with pre-existing comorbidities before pregnancy.

Ethical clearance approval must have been obtained from BDH hospital. Compile data including name, age, height,
weight, systolic blood pressure, diastolic blood pressure obtained from the patient’s medical records. The CRP levels in
the blood are obtained directly through venous blood vessel. Before the blood sample is taken through the blood vessels,
pregnant women will be provided with informed consent and given appropriate explanations regarding the purpose of
blood collection, potential complication, and management. The blood collection process is carried out in sterile manner
to prevent further complications. Subsequently, venous blood samples are stored and sent for centrifugation (serum
extraction).

Before the Univariate analysis technique is used to determine the frequency of each variable under study. Bivariate
analysis technique involves two different variables suspected to be related by using normality test and the Mann-Whitney
test with a confidence level of 95% (0=0.05) to draw a meaningful conclusion regarding these variables, specifically the
increase in CRP levels in preeclampsia.

RESULTS

In this study, there were 20 samples consisting of 10 normal pregnant women (control) and 10 pregnant women
with preeclampsia (cases). The result of these research were analyzed using descriptive statistical tests, data
normality test, and non-parametric statistical tests.

In table 1, it was found that there are significant difference in the mean age, diastolic blood pressure, systolic
blood pressure, weight, height, and body mass index (BMI). In the case group (pregnant women with preeclampsia),
the average were higher (age = 32,6; systolic blood pressure = 156,1; diastolic blood pressure = 99,2; weight = 81,3;
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height = 158,7; BMI = 32,4) compared to the control group (hormal pregnant women in the third trimester), where
the averages were lower (age = 27,2; systolic blood pressure = 101,7; diastolic blood pressure = 62,9; weight = 49;
height = 158,7; BMI = 32,4).

The average age of pregnant women with preeclampsia is higher compare to those normal pregnancies. This
study align with research stating that the group of older pregnant women, there is a greater risk of developing
preeclampsia compared to younger pregnant women [12]. The chi-square statistical test conducted in Palembang city
indicates a p value of 0.002 (p<0.05), demonstrating a significant association between age and the occurrence of
preeclampsia [13].

DISCUSSION

The mean systolic blood pressure of preeclamptic women is higher than the normal pregnant women. Highest
prevalence of preeclampsia patient admitted to the hospital is due to an increase in systolic blood pressure exceeding
160 mmHg, and the majority of discharged patient have systolic blood pressure between 140-159 mmHg [14]. The
study also conducted on 55 respondents with preeclampsia systolic blood pressure (> 140 mmHg) found that
approximately 9,1% occurred during the 4", 5" 6" and 8" month of pregnancy [15].

The mean diastolic blood pressure of preeclamptic women is higher than the normal pregnant women. The
previous study mentioned that out of 55 respondents, 9 of them (16,4%) experience on increase diastolic blood
pressure (> 90 mmHg) during the 4™ to 8" month of pregnancy [15].

Weight has correlation with the occurrence of preeclampsia. This statement is supported by literature review that
analyzed 10 journals, where approximately 80% of respondents who experience preeclampsia were attributed to
weight gain during pregnancy [16]. This finding is further supported by study involving 40 respondents [17].

Pregnant women with obesity have 2.68 times higher risk of developing preeclampsia. This study involve 40
respondents, with 21 experiencing obesity [18]. Additionally, research on the association between BMI and the
occurrence of preeclampsia, using a descriptive-analytical method with a retrospective design, showed result that
supported the earlier research. By employing the rank Spearman test, they obtained p value of 0.000 (p<0.05),
indicating a significant association between BMI and preeclampsia [13].

Table 1. Demographic Characteristics of the Study Population

Kelompok Nilai Usia TD Sistolik | TD Diastolik | BB B IMT

Normal Min 23 90 59 38.0 144.0 17.33
Max 33 127 79 69.0 161.0 28.72
Median 27.5 100.5 60 46 152 20.495
Mean 27.2 101.7 62.9 49 151.2 21.424

Preeklampsia Min 27 140 90 70 152 27.4
Max 39 191 110 91 172 38.4
Median 325 153.5 100 82.5 156 31.8
Mean 32.6 156.1 99.2 81.3 158.7 324

The Saphiro-Wilk normality test states that a distribution is considered normal if the p value less than 0.05. In
table 2, the significance value for the control group is < 0.001, and for the case group, it’s 0.005. Consequently the
obtained data is categorized as a having a non-normal distribution.

In table 3, which compare the levels of CRP (C-Reactive Protein) in normal pregnant women and pregnant women
with preeclampsia, there is a significant difference with the mean values in preeclampsia patients being higher than in
normal pregnant women. Previous research that involving 60 pregnant women divided into 30 control and 30 case
groups, resulted in a chi-square test with p value of 0.001, OR = 7.56, Cl 95%= 2.41-23.75 indicating that a high CRP
level could cause a 7.5 times higher likelihood of preeclampsia [19]. However, another research found that the mean
obtained was 8.26+6.9 mg/l in the case group, which was higher compared to the control group (6.22+4.29), but without
statistical significance (p=0.08) [20]. This result also supported by another researcher that said in 9 pregnant women with
preeclampsia, 4 pregnant women has showed an increase CRP levels[21].

Samantha Debora Ang et al.: Comparison of C-Reactive Protein Levels in Preeclampsia Pregnant Women with Normal 2kl
Trimester 111 Pregnant Women



Table 2. CRP Normality test

Preeclampsia Non-Preeclampsia
Statistic .766 .637
Sig. .005 <.001

In table 3, presents the result of the Mann-Whitney test on two groups of pregnant women, where the Asymp. Sig.
(2-tailed) value is grater than the significance level (a=0.05), specifically 0.003. Consequently, this study concludes
that there is a significant difference between the samples of normal pregnant women and the group of pregnant women
with preeclampsia.

Table 3. Mann-Whitney test

Results
Mann — Whitney 13.000
Asymp. Sig. (2-tailed) 0.003
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