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Abstract— Preeclampsia is the leading cause of morbidity and mortality worldwide. Etiology, and
pathophysiology are poorly understood with a recent theory as two stages disorder. The main hypothesis
result from a defect in remodelling of spiralis artery, while late-onset preeclampsia is generally considered
as maternal factor preeclampsia. Delivery remain the main treatment option, as ACOG already
recommended low dose aspirin for high risk pregnancy to reduce mortality rate. Lipid abnormalities has
effect on endothelial function which is the main pathogenesis and risk factor of preeclampsia. In pregnancy,
lipid metabolism changes occured for fetal growth and development. Pregnant women with preeclampsia
has significantly higher lipid profile. Statin is considered safe and has advantages in treating dyslipidemia.
Randomized clinical trial were done to assess effect of pravastatin in 71 high risk preeclampsia pregnant
women. Clinical trial were done in two groups. Control group (Group A) take 80mg aspirin only as
recommended by ACOG until 36 week of pregnancy. Intervention group (Group B) take aspirin and
additional 20mg pravastatin twice daily since 18 weeks until 36 week of pregnancy. Maternal lipid profile
before and after treatment on both groups were assesed. Maternal outcome and baby outcome were
assessed on both groups. There is no significant difference viewed from between groups on initial test of
lipid profile. Even after therapy, total cholesterol and triglyceride keep on increasing significantly (p<<0,005
and p<0.001 respectively). There is also an increase of LDL but it was not significant (p<0.114). After
therapy, there is also no significant difference can be seen between groups. However, there are tendencies
of lower HDL and LDL on group B who received pravastatin rather than in group A who did not get
pravastatin. At the end of pregnancy, most of the subject had hypertension mark by MAP elevation. But the
result was not significant (p<0.336). There were no significant difference of baby outcome between two
groups (p<0.2). Most babies birthweight is in line with gestational age according to Lubchenco
curve.Additional pravastatin 20mg twice daily did not provide a significant result compared to single
aspirin therapy on lipid profile as therapy to prevent preeclampsia which is currently used. Pravastatin did
not improve or aggravate pregnancy outcome, neither maternal nor fetal.
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1.Introduction

Preeclampsia is a pregnancy specific disorder which affects multiple organ system. This disorder affects 2%
- 8% of all pregnancies and is the leading caused of maternal mortality and morbidity worldwide [1].
Preeclampsia account for 50.000 to 60.000 death worldwide. Incident of preeclamsia in United States of
America (USA) has increased as much as 25% in the last two decades [2]. Based on research conducted by
Indonesia Ministry of Healt together with United Nations Population Fund (UNPFA) in 2012, mother
mortality risk in Indonesia is 1 in 65 thousand which is considered high compared to other ASEAN country.
Leading caused of mother mortality in Indonesia is hypertension induced pregnancy which is 39 in 100.000
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births, and Sulawesi is a region with the highest mortality due to hypertension, which is 65 in 100.000
livebirth [3].

Etiology, pathogenesis, and pathophysiology of preeclampsia are poorly understood. Recent theory
proposed that preeclampsia is a two stages disorder due to imbalance of pro-angiogenic and anti-angiogenic
factors. The main hypothesis of preeclampsia result form a defect in the spiralis artery remodeling, which
leads to a cellular ischemia of placenta, which in turn result in an imbalance between anti-angiogenic and
pro-angiogenic factor. If the imbalance is in favor to anti-angiogenic factors, it will affect all organ system,
which in turn leads to fetal growth restriction [4].

Theory of preeclampsia etiology due to placental disruption of placenta has become the main guideline in
understanding the pathophysiology, diagnosis, and therapy of preeclampsia. Based on this theory, the
outcome of this pathological condition should lead to fetal growth restriction. Instead, 80% of birth from
preeclampsia mother are born at term, sufficient or large for gestational age. As consequence, “late onset”
preeclampsia is generally considered as maternal factor preeclampsia [5].

Delivery remained the main option for preeclampsia management, as there is no effective prevention. The
US Preventive Services Task Force (USPSTF) and American College of Obstetrician and Gynecologist
(ACOQ) has performed research and recommend the use of low dose aspirin for prevention of high risk
preeclampsia women [6]. Even though there is no prevention for preeclampsia, mortality rate can be
reduced. High risk preeclampsia women who did not receive therapy during pregnancy are seven times more
likely to die from complicaton of preeclampsia compared to those who receive aspirin during pregnancy [7].

Research in cardiovascular field found that lipid serum has effect on endothelial function, and are one of the
main causes of endothelial dysfunction [8]. Some research also shown that endothelial disfunction is
associated with dyslipidemia [9]. Endothelial dysfunction is the main pathogenesis and risk factor of
preeclampsia [ 10] and premature delivery [11].

Statin is effective in reducing morbidity and mortality of cardiovascular patient and safe for long term use
[12]. On research performed by Jorge et al., statin were given for 15 days to hypercholesterol rabbit, and
they found reducing in lipid peroxidase and Low Density Lipoprotein (LDL) oxidation on artery wall,
therefore reducing aorta aterosclerotic and improving endothelial dysfunction which is one of pathogenesis
of preeclampsia [13]. Efficacy and safety of pravastatin were conducted by Santinga et al., for 16 weeks to
elderly patient gives a significant reduction of total cholesterol (21,9%), LDL (30,9%), triglyceride (16,7%),
and significant enchancement of HDL (11,3%) as compared to control [14].

In pregnancy, important lipid metabolism changes occured for fetal growth and development. Lipid
metabolism and concentration increase on first trimester, characterized by increased maternal adipocyte cell
deposit and hypertrophy [15]. Based on cross-sectional research conducted by Sattar et al., on lipid level in
normal pregnancy, they found that women with fetal growth restriction has low cholesterol level [16].
Pregnant women with preeclampsia has a significantly higher total cholesterol, LDL, trygliceride, and lower
HDL [17]. Women who have cholesterol level higher than 205 mg/dL has 3,6 fold risk (95% CI 1,23-10,51)
to suffer from preeclampsia, and women with triglyceride higher than 133 mg/dL has risk 4.15 fold (95% CI
1,5-11,49) higher to suffer from preeclampsia [10].

The underlying pathogenesis of preeclampsia on hyperlipidemia is generally caused by body fat
accumulation on pregnancy due to hyperphagia and increased of lipogenesis. Fetal demands for free fatty
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acid (FFA) increases as gestation proceeds. Lipoprotein lipase (LPL) produced by syncytiotrophoblast and
cytotrophoblast represents one potential mechanism for increasing placental lipid transport. LPL activity
increase 3 fold in term [18]. FFA in circulation is a main contributor to preeclampsia and mediate
endothelial dysfunction through some mechanism, insulin resistency, production of nitrite oxide, oxidative
stress, proinflammation cytokine, renin-angiotensin system activation, and endothel cell apoptosis [19].

Currently, statin is still categorized as “X” drugs by Food and Drug Administration (FDA), based on studies
on animal and human which shown fetal abnormalities due to the use of this drug, therefore the use of these
drugs on pregnant women must consider its advantages and disadvantages. Observational studies conducted
by [20] in British Medical Journal (BMJ) showed that the use of statin in first trimester of pregnancy is
associated with the risk of congenital malformation. The risk of congenital malformation is as high as 6,3%,
but after elimination of diabetes as comorbid, malformation risk become insignificant [20].

Out of the other seven type of statin, pravastatin is hydrophilic and found in minimal amount in embryo
[21]. Even though risk of malformation and adverse effect on pravastatin use on pregnancy become
insignificant, studies and recommendation on dyslipidemia treatment in pregnancy is limited because
pregnant women are more often excluded in clinical trial [22].Studies on the use of pravastatin by Medical
Genetics has be reported to FDA and they found no genetic malformation or abnormal outcome [23]. Many
other studies in Canada and Europe gave similar result. Therefore, giving statins is expected to provide
prevention to preeclampsia [13].Statin and aspirin clinical benefits has been reviewed through meta analysis
studies and it was found that pravastatin dan aspirin combination treatment gives more benefits compared to
single therapy [24].

Birthweight reflect intrauterine growth and it is an important indicator in perinatal morbidity and mortality.
Lubchenco published weight and length graphic in percentiles to assess birthweight and birthlength. This
assessment is widely used and important in newborn baby management and nutrition plan [25].

Because of the high morbidity and mortality rate of preeclampsia and the prospect of new treatment in
prevention of preeclampsia, it is interesting to know the effect of pravastatin to maternal lipid profile,
maternal outcome, and baby outcome in high risk preeclampsia pregnancy.

2. Methods

This study is a part of a multicenter randomized controlled trial named INOVASIA (Indonesia Pravastatin to
Prevent Preeclampsia Study, clinical trial gov identifier: NCT03648970). Randomized clinical trial were
done to 71 pregnant women within 10-19 weeks of pregnancy, with live and no congenital anomaly fetus,
who met inclusion criterias. The criterias were history of preeclampsia on previous pregnancy; have at least
two of main clinical risk factor (age >40 years old, obesity, history of preeclampsia in the family, history of
polycystic ovary syndrome, nulliparity, interval of 10 years or more since a previous pregnancy, multiple
pregnancy, chronic hypertension, chronic renal disease, preexisting diabetes, assisted reproductive
technology, family history of cardiovascular disease, and low social economy status), abnormal uterine
artery doppler at 18 — 20 weeks of pregnancy, MAP >90 mmHg, blood pressure > 130/85 mmHg. Any
subject who did not comply was excluded.

Clinical trial were done in two groups. Control group (Group A) take 80mg aspirin once daily from second
trimester until 36 week of pregnancy. Intervention group (Group B) take 80mg aspirin once daily and
additional 20mg pravastatin twice daily since 18 weeks of pregnancy until 36 week of pregnancy. Maternal
lipid profile before and after treatment on both groups were assesed. Maternal outcome and baby outcome
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were assessed on both groups.

3. Result
Table 1. Demographic characteristic of subject and homogeneity test on both groups
Aspirin . .
Variable (n P 28) Aspirin + Total p-value
Pravastatin(n = 29)
Age (years) 340+6.2 33.6+4.6 33.8+54 0.777
<35 16 (57.1) 19 (65.5) 35 (61.4)
>35 12 (42.9) 10 (34.5) 22 (38.6) 0516
BMI (kg/m?) 273453 28.7+6.9 28.0+ 6.1 0.383
Underweight* 1 (3.6) 2 (6.9) 3(5.3)
Normal 7 (25.0) 6 (20.7) 13 (22.8)
Overweight 11 (39.3) 8 (27.6) 19 (33.3)
Obese 9 (32.1) 13 (44.8) 22 (38.6) 0.661
Parity” 1(1-2) 2(1-2) 2(1-2) 0.705
0 1 (3.6) 4(13.8) 5(8.8)
1-3 24 (85.7) 25(86.2) 49 (86.0) 0.123°
>4 3(10.7) 0 (0.0) 3(5.3) '
MAP Initial (mmHg) 93.9+13.8 947+ 11.3 943+ 12.5 0.815
60-90 13 (46.4) 12 (41.4) 25 (43.9)
>90 15 (53.6) 17 (58.6) 32 (56.1) 0.701
MAP highest ANC 982+ 153 101.8+15.5 100.1 £ 154 0.378

All value in n (%) and mean + SD, except stated otherwise. Comparison between groups were analyzed using
independent t-test for continued variable (numeric) and Pearson Chi-square test for categorial variable.

*Underweight were assessed as BMI <18,4 kg/m*; Normal if BMI = 18,5-24,9 kg/m’; overweight if BMI = 25-29,9
kg/m?; and obese if IMT >30 kg/m?.
®Value stated in median (Q1-Q3). Differences between groups were analyzed using Mann-Whitney U test
“Comparison between groups were analyzed using Fisher’s Exact test
BMI : Body Mass Index; MAP : Mean Arterial Pressure; ANC : ante-natal care

Samples taken on this studies is 71 subject. Of this 71 subject, 36 subject were on group A and 35 subject
were on group B. Fourteen subject were later drop out. From the table above, most subject were 35 years old
or less on both groups. Mean age on both groups does not differ. Mean BMI is overweight. Both groups
mean parity were 1-3 parities. Mean MAP on both groups are 94 mmHg. Highest MAP during pregnancy

increased around 5 — 7 mmHg on both groups.
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Table 2. Comparison of risk factor and previous disease history on intervention and control group

Aspirin Aspirin +
Variable® (n=28) Pravastatin Total p-value
(n=29)

Chronic Hypertension 7 (25.0) 7 (24.1) 14 (24.6) 0.940
Gestational Hypertension 2(7.1) 2(6.9) 4 (7.0) 1.000
Preeclampsia 10 (35.7) 14 (48.3) 24 (42.1) 0.337
Eclampsia 2(7.1) 6 (20.7) 8 (14.0) 0.253
Autoimmune Disease 1(3.6) 0(0.0) 1(1.8) 0.491

*Previous disease history before pregnancy

Value in n (%). Comparison analysis using Pearson Chi-Square or Fisher’s Exact Test

Table 3. Comparison of lipid profile between intervention and control group before and after therapy

. Aspirin Aspirin + _value pjvalue
Variable (n=28) Pravastatin Total (l?re-Pos ) (inter-
(n=29) group)
Cthotal | Pre 253.2 553 232.7+51.6 242.8 £53.9
olestero
(mg/dL) Post 288.6+ 78.5 267.2+73.0 277.7+75.8 0.005* 0.091
LDL Pre 169.4 +51.5 153.2+48.6 161.2+50.3
(mg/dL) Post 191.2 £65.1 164.6 £ 55.8 177.7+£61.5 0.114 0.071
HDL Pre 441463 447+69 44465
(mg/dL)  Ppost 472+6.8 4554623 464+ 6.6 0.117 0.656
Triglyceride( Pre 1959+ 101.7 1759+ 71.1 185.9+87.5
mg/dL) Post 276.9 + 134.7 315.5+163.0 296.6 + 149.7 <0.001* 0.686

Value in mean + SD. Comparison between groups and pre-post analysis using two-way ANOVA test
LDL: Low-density lipoprotein; HDL: High-density lipoprotein.

#p<0.05.

Initial profil lipid test on each subject were done after sample randomize and subject were given therapy
based on their groups. Retest on lipid profile were done on 36 week gestational age to see changes after
therapy.Lipid profile tended to increase on both groups in the third trimester. Significant changes could be
noticed on total cholesterol and triglyceride level.
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Figure 1. Comparison of lipid profile before and after therapy on all samples (n=57)

There is no significant difference viewed from between groups on initial test of lipid profile. Even after
therapy, total cholesterol and triglyceride kept on increasing significantly (p<0,005 and p<0.001
respectively). There was also an increase of LDL but it was not significant (p<0.114). After therapy, there
was also no significant difference could be seen between groups. However, there were tendencies of lower
HDL and LDL on group B who received pravastatin than in group A who did not get pravastatin.
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Table 4.Comparison of maternal outcome and baby outcome on control and intervention group

Aspirin Aspirin +

Variable (n=28) Pravastatin Total p-value
(n=29)

Maternal Outcome
Normal 14 (50.0) 11 (37.9) 25 (43.9)
Hypertension 2(7.1) 4 (13.8) 6 (10.5) 0.336
Preeclampsia 5(17.9) 2 (6.9) 7 (12.3)
Severe Preeclampsia 7 (25.0) 12 (41.4) 19 (33.3)
MAP on delivery (mmHg) 109.2+18.3 110.1£17.6 109.2 £ 17.8 0.852
MAP 48 hour after 98.6+17.0 103.1 £ 15.6 100.9 £ 16.3 0.300
delivery (mmHg)
Baby Outcome
Birthweight (gram) 2829.8 £915.5 2795.5 £781.1 28124 +£842.3 0.879
SGA 1(3.6) 4 (13.8) 5(8.8)
AGA 25(89.3) 25 (86.2) 50 (87.7) 0.200
LGA 2(7.1) 0(0.0) 2(3.5)

Value in n (%) and mean + SD. Comparison between groups were analyzed using independent t-test for continue
variable (numeric) and Fisher’s Exact test for categorial variable.

MAP: Mean Arterial Pressure; SGA: Small for Gestational Age; AGA: Appropriate for Gestational Age; LGA:
Large for Gestational Age

*p<0.05.

At the end of pregnancy, most of the subject had hypertension mark by MAP elevation. But the result was
not significant (p<0.336). Only about 37% subject on group B were normal. At delivery, there were no MAP
difference on both groups, which was around 110mmHg. Both groups MAP decreased 48 hours after
delivery, but the value was not significant. There were no significant difference of baby outcome between
two groups (p<0.2). Most babies birthweight were in line with gestational age according to Lubchenco
curve. Even though there were few pregnancies have to be terminated early, due to maternal or fetal
indication, birthweight was still in line with gestational age. There were no congenital abnormalities found
on all samples.

4. Discussion

Most of samples on this studies who has high risk of preeclampsia were in age group of under 35 years old.
Even though Cunningham classify pregnancy over 35 years as a risky pregnancy, however, most population
of Makassar residents has pregnancy at younger age [26-27]. Based USA demographic data, there was up to
30% increase risk of preeclampsia for woman who has pregnancy over 34 years old. Duckitt (2005)
conducted a sistematic reviewed and concluded that women over 40 years old has nearly two fold risk to
suffer from preeclampsia, on both nullipara (RR 1,68; 95%CI, 1,23-2,29) and multipara (RR 1,96, 95%ClI,
1.34-2.87) [28].
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Mean BMI on both sample laid in overweight category on initial measurement. Overweight pregnant
women in Makassar has grown worrisome. Pregnant patients with BMI above normal are more common to
be found. Looking from economic growth in the past 5 years, Makassar has experienced acceleration up to
8,03% [27], therefore purchasing power increased and lifestyle changes. Excessive BMI is associated with
insulin resistency, which is a risk factor to the development of preeclampsia [29].

Pregnancy induced hypertension are more often found in nulliparous than multiparous women and
increasing in line as the age reach over 35 years old. According to systematic review conducted by Bartsch
(2016), risk of preeclampsia rise two fold in nulliparous women [30]. Study conducted by Morikawa (2013)
in Asian women in Japan, the risk of hypertension in nulliparous women are 1,3 fold [31]. Other studies
explained that nulliparous and preeclampsia is caused by imbalance of sFlt-1 angiogenic factor [32]. In this
study, it was found that parity distribution in both group laid in median 1 to 2 parities, which is not in the
high risk group.

Various health care center in other country has started using MAP value to asses hypertension risk factor.
Meta-analysis conducted by Cnossen et al., showed that MAP might be able to become predictor for
preeclampsia better than sistole and diastole measurement [33]. MAP cutoff value for normal pregnant
women is 90 mmHg [34]. The best time to do MAP screening for preeclampsia is on 11 to 13 week and 20
to 24 week of gestational age [35]. In line with BMI, initial MAP mean on both groups were above normal.
High MAP could means that blood vessel cannot compensate to hemodynamic increase due to pregnancy.
Symphatetic nerve activation, intra-abdominal and intravascular fat, and natrium retention may lead to
increased renal reabsorbtion, and renin-angiotensin system, which is thought to be the main cause of
hypertension pathogenesis due to excess body weight [36].

Lipid profile on both groups before intervention has exceed reference value compare to non-pregnant
women. This is because the test was done when pregnancy was already in the second trimester. Since the
end of first trimester, lipid metabolism is generally in anabolic phase. There is a surge of lipid synthesis and
fat deposit to fulfill fetal energy requirement on third trimester [34,36].

During the third trimester, lipid physiology transition to a catabolic phase and reduced of insulin sensitivity
(increased of insulin resistance). Reduced of insulin sensitivity leads to lypolisis of triglyceride deposit in
adipocyte cell. The increase of human placental lactogen (HPL) hormone on third trimester also stimulate
the lipolysis. Insulin resistance result in decrease of lipoprotein lipase (LPL) on adipocyte cell and causes
reduced of fatty acid uptake from triglyceride-rich plasma [36]. This result in an increase of triglyceride
disproportion up to 2-4 times before third trimester of pregnancy [38]. This study is also shown that there
was a significant surge of total cholesterol and triglyceride after therapy on both groups. Total cholesterol
value were obtained from summation of various cholesterol component [TC = LDL + HDL + (TG:5)] in
accordance to changes in triglyceride[39].

Additional pravastatin on group B also shown the same result. There were a surge of total cholesterol, LDL,
and triglyceride on third trimester. Compared to group A, elevation of LDL level on group B was more
controlled. This is in accordance to pravastatin mechanism of action, which is to reduce blood cholestrol
through increasing LDL receptor (LDLr). Increase amount of LDL receptor will enchance catabolism of all
lipoprotein containing apo-B, including triglyceride. Triglyceride is contained in every lipoprotein in various
amount, one of them is LDL. Increasing LDL catabolism due to statin will also reduce triglyceride levels in
the blood. Statin ability to reduce triglyceride is an additional effect of the drug. In the study conducted by
Branchi et al (1999) on atorvastatin, simvastatin, fluvastatin, and pravastatin, showed that the ability of
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statin to reduced triglycerida was only half of statin in lowering LDL[40]. In line with Pan HY (1990) study
on pravastatin monotherapy (5mg, 10mg, 20mg), total cholesterol decreased 17%-24%, LDL decreased
23%-35%, HDL increased 8%-9%, while triglyceride decreased was only 6%-9% [41].

On the study conducted by Santinga et al (1994), 20mg of pravastatin were given to primary
hypercholesterolemia elderly for 16 weeks provides significant improvement lipid profile, with no
significant adverse effect, even after the therapy continued for 96 weeks. However, there was exclusion of
sample with type I, III, IV familial hypercholesterolemia, type V hyperproteinmeia, endocrine, renal,
hepatic, metabolic, cardiovascular disease, and consumption of corticosteroid, tiazid, diuretic, beta
adrenergic blocker, and women who took conjugated estrogen therapy [14]. The duration of pravastatin
given in this study was between 16 to 18 weeks. Duration of pravastatin given was supposedly enough to
give effect to lipid profile. Interestingly, triglyceride tended to increase on group B rather than group A.
Primary data showed that 2 subjects from group B were outliers (Figure 1). First subject was a 36 years old
woman on her fourth pregnancy, BMI 31,57 (obese), initial MAP 90mmHg and history of persistent
preeclampsia on her previous pregnancy that needed anti hypertension therapy. On initial test, triglyceride
level was 334 mg/dL and on second test, triglyceride level became 837 mg/dL. Pregnancy was terminated
preterm due to hypertension, 180/110 mmHg, and baby outcome 2100 gram appropriate to gestational age.
Second subject was 41 years old woman, also on her fourth pregnancy, BMI 25,48 (overweight), initial
MAP 83,3 mmHg, and history of previous preeclampsia. Initial test showed that triglyceride level was 239
mg/dL. At the end of pregnancy, triglyceride levels became 647 mg/dL. Pregnancy ended at term,
birthweight 3900 gram appropriate to gestational age. Prominent hypertriglyceridemia may be caused by
pancreatitis in pregnant women and usually occur in women with familial chylomicronemia syndrome, other
genetic disorder to triglyceride metabolism or other disorder which may increase triglyceride plasma such as
diabetes. The incidence of hypertriglyceride can be exacerbated by physiologic changes in pregnancy
[37,42]. However, there were no further investigation performed on both subjects. Hypertriglyceride is the
result of disruption in LPL activity. LPL is an enzyme that responsible to hydrolisis of triglyceride in
chylomicron and VLDL. People with impaired LPL activity, both primary or secondary, have high fasting
triglyceride serum. Insulin resintence results in excessive VLDL production and disrupt LPL and lipolysis
activity. Secondary causes of lipolysis disruption are obesity, insulin resistance, and type 2 diabetes
mellitus. Primary causes of lipolysis are familial chylomicronemia syndrome, APOAS (apolipoprotein AS)
deficiency, GPIHBP1 (glycophosphatidylinositol-anchored high-density lipoprotein-binding protein 1), and
famillial hypertriglyceridemia. Based on laboratory report, patient blood sample showed the formation of
supernatant chylomicron cream floating on the serum, which is a sign of familial chylomicronemia
syndrome [43].

Based on guideline published by American Heart Association (AHA) 2013, the use of statin to reduce blood
cholesterol on high risk cardiovascular patient, are defined based on therapy intensity and mean LDL
expectation after therapy. Therapy intensity is differentiated by high, medium, and low intensity. On high
intensity statin therapy, LDL level is expected to decrease >50%, moderate intensity statin around 30%-
50%, and low intensity statin <30%. Pravastatin 20mg twice daily is classified as moderate intensity. Lipid
profile on pregnant women rise in linear as the gestational age, therefore moderate intensity pravastatin has
not been able to reduce lipid profile of pregnant women, which is still on a rise in line with gestational age.
To optimize statin therapy, studies on other statin intensity (dosage and other statin regiment) to the extent
that it did not cause adverse effect could be futher explored [44].

Pravastatin therapy shows similar resultwith aspirin only therapy on pregnancy hypertension outcome and
newborn outcome based on Lubchenco chart. Preeclampsia and MAP enhancement at the end of pregnancy
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could still be found in both groups. Majority of fetal outcome was in appropriate gestational age based on
Lubchenco chart, which mean that preeclampsia occur on late-onset and did not affect uteroplacenter
circulation. In this study, lipid profile was not differed significantly by pravastatin therapy, as it is well
known that lipid is required for fetal growth. Sattar (1999) found that pregnancy with intrauterine growth
retardation tends to occur in pregnant women with low cholesterol level [16].

There were no congenital abnormalities found on the use of pravastatin, consistent with study performed by
Constantine (2016) [23]. This study was also consistent with early studies of pregnant women exposed to
statin and fibrate carried out by some researchers such as Bateman (2015) [20], Ofori (2007) [45] and
Winterfield (2013) [46]. Therefore, there is still opportunity for studies in the use of pravastatin on earlier
gestational age or customized dose to achieve better maternal outcome. There were 14 drop out subjects, 8
from group A and 6 from group B. The reason was headache, dyspepsia, noncompliance, migration, and
infection. There was 1 subject suffered from tuberculosis on second trimester. Intrauterine growth
retardation was found, but she was excluded because tuberculosis itself could lead to intrauterine growth
retardation.

5. Strength and Weakness

Research on the use of statin in pregnant women was not widely conducted for safety reason. Early studies
generally done as observational, case control, cross sectional, and cohort. Most studies were done on case
report of intentional or unintentional use of statin or fibrate on first trimester to see its teratogenic effect.
Further research was carried out by Constantine (2016) in controlled randomized double blind by giving
pravastatin to 10 pregnant women with a promising result [45]. In this studies, we carried out a randomized
clinical trial study with larger sample than Constantine while considering its safety use to pregnant women
by choosing a relatively safe statin drug, at a relatively safe time, on second trimester, in a sufficient period
of therapy, as well as assessing maternal and fetal outcome. Subject on this study showed a good
homogenity. This study compared lipid profile changes and maternal and fetal outcome between groups
(aspirin and aspirin+pravastatin).

The drawback of this research was the amount of drop out subjects therefore it affected statistic outcome.
There were subjects that showed outliers lipid profile value which may be due to abnormalities not included
in exclusion criteria which also affectedthe statistic result. Blood test performed in this study were done
randomly as subjects walk-in to clinic and comply inclusion criteria and did not do 8 hours fasting before
blood test for lipid profile. There were also no control on diet for subjects in this study.

6. Conclusion

Additional pravastatin 20mg twice daily did not provide a significant result compared to single aspirin
therapy on lipid profile as therapy to prevent preeclampsia which is currently used. Pravastatin did not
improve or aggravate pregnancy outcome, neither maternal nor fetal.
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