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Total Documents
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citable documents.

Year Documents
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Citations per document

This indicator counts the number of citations received by

documents from a journal and divides them by the total
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documents published in a journal in the past two, three and
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Total Cites  Self-Cites

Evolution of the total number of citations and journal's self-

citations received by a journal's published documents

during the three previous years.

Journal Self-citation is de�ned as the number of citation

from a journal citing article to articles published by the

same journal.

Cites Year Value

Self Cites 2011 0

External Cites per Doc  Cites per Doc

Evolution of the number of total citation per document and

external citation per document (i.e. journal self-citations

removed) received by a journal's published documents

during the three previous years. External citations are

calculated by subtracting the number of self-citations from

the total number of citations received by the journal’s

documents.

Cites Year Value

% International Collaboration
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have been produced by researchers from several countries.

The chart shows the ratio of a journal's documents signed

by researchers from more than one country; that is

including more than one country address.

Year International Collaboration
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Citable documents  Non-citable documents

Not every article in a journal is considered primary research
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articles, conference papers and reviews) in three year

windows vs. those documents other than research articles,

reviews and conference papers.
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Cited documents  Uncited documents
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that have been cited at least once vs. those not cited
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Preeclampsia is a pregnancy complication associated with elevated placental secretion of

anti-angiogenic factors, maternal endothelial dysfunction and end-organ injury.

Adrenomedullin (ADM) is a pro-angiogenic peptide hormone which regulates blood

pressure and vascular integrity. It is highly expressed in both the placenta and vascular

endothelial cells. We performed a nested case-control study, selected from a large

prospective cohort of over 2000 participants. Circulating ADM mRNA was reduced at both

28 (n = 39 vs 248 controls, p = 0.005) and 36 weeks’ of pregnancy (n = 39 vs 205 controls,

p < 0.0001) in those destined to develop term preeclampsia. It was also significantly

reduced in the circulation of women with established early-onset preeclampsia (n = 34 vs
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To evaluate the associations of a combined indicator of gestational diabetes mellitus

(GDM) and gestational hypertension (GH) with diabetes and with hypertension in parental

Menu

Pregnancy Hypertension
Supports open access

Submit your article

Pregnancy Hypertension | Vol 16, Pages 1-166 (April 2019) | Science... https://www.sciencedirect.com/journal/pregnancy-hypertension/vol/1...

3 of 15 24/10/2023, 06:35

https://www.sciencedirect.com/science/article/pii/S2210778918306494
https://www.sciencedirect.com/science/article/pii/S2210778918306494
https://www.sciencedirect.com/science/article/pii/S2210778918306494
https://www.sciencedirect.com/science/article/pii/S2210778918306494
https://www.sciencedirect.com/science/article/pii/S2210778918306494
https://www.sciencedirect.com/science/article/pii/S2210778918306494
https://www.sciencedirect.com/science/article/pii/S2210778918306494
https://www.sciencedirect.com/science/article/pii/S2210778918301338
https://www.sciencedirect.com/science/article/pii/S2210778918301338
https://www.sciencedirect.com/science/article/pii/S2210778918301338
https://www.sciencedirect.com/science/article/pii/S2210778918301338
https://www.sciencedirect.com/science/article/pii/S2210778918301338
https://www.sciencedirect.com/science/article/pii/S2210778918301338
https://www.sciencedirect.com/science/article/pii/S2210778918301338
https://www.editorialmanager.com/preghy
https://www.sciencedirect.com/journal/pregnancy-hypertension
https://www.sciencedirect.com/journal/pregnancy-hypertension
https://www.sciencedirect.com/journal/pregnancy-hypertension
https://www.editorialmanager.com/preghy
https://www.editorialmanager.com/preghy
https://www.editorialmanager.com/preghy
https://www.editorialmanager.com/preghy
https://www.editorialmanager.com/preghy


Research article Abstract only

Re-evaluation of abruptio placentae and other maternal complications during

expectant management of early onset pre-eclampsia

Helvi M. Shoopala, David R. Hall

Pages ��-��

Article preview

Research article Abstract only

CD-34  and VE-cadherin  endothelial progenitor cells in preeclampsia and

normotensive pregnancies

Nicole Brown, Faisal Khan, Belal Alshaikh, Noureddine Berka, ... Kamran Yusuf

Pages ��-��

Article preview

couples as a ‘unit’.

Study design

Utilizing administrative health data, GH was identified in matched pairs (GDM vs. no

GDM) of mothers with singleton live births (Quebec, Canada; cohort inception

Abstract

Abstract

Objective

Expectant management of appropriately selected cases of early pre-eclampsia in a

dedicated, tertiary in-patient setting with frequent non-invasive maternal and fetal

surveillance, prolongs pregnancy, improves perinatal outcome and mitigates the impact of

maternal complications. As the rate of abruptio placentae in a large descriptive study

performed nearly 20 years ago was 20%, a study to re-evaluate the rate of abruptio

placentae and other maternal complications was performed.

Study design
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Objective

The objective of our study was to determine levels of endothelial progenitor cells (EPCs) in

preeclampsia and normotensive pregnant women.

Study design

Prospective cohort study of women with preeclampsia and normotensive pregnancies.

EPCs were estimated by flow cytometry. Multiple linear regression was used to assess the

association of EPCs with preeclampsia adjusting for maternal age, body mass index (BMI),

gestation and ethnicity.

Abstract

Abstract

Introduction

Few studies have examined pre-pregnancy depression/anxiety and

antidepressant/anxiolytic medication use in relation to hypertension disorders of

pregnancy, i.e. chronic hypertension (CH), pre-eclampsia (PE), and gestational

hypertension (GH).

Methods

This nested case-control study uses Blue Cross Blue Shield of Michigan (BCBSM) claims

data of women with singleton live birth pregnancies (2010–2014) enrolled from 2 years
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Hypertensive disorder of pregnancy prevalence and associated factors among

pregnant women attending ante natal care at Gondar town health Institutions,

North West Ethiopia 2017
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View PDF Article preview

Abstract

Abstract

MicroRNAs (miRNAs, miRs) are small regulatory non-coding RNAs that regulate gene

expression by incomplete complementary attachment to the 3′UTR, 5′UTR, ORF and

promoter regions of target mRNAs. We compared plasma levels of miR-210-3p and

miR-517c-3p as cell-free microRNAs (cfmiRNAs) in preeclamptic (n = 20) and healthy

women (n = 20). These miRs are responsible for cell growth and proliferation, placental

hypoxia, immune response and apoptosis. We found higher expression levels of miR-210

and miR-517c in preeclamptic cases (+3.34 and +2.27 fold change, respectively). This is the

first study that evaluates the plasma levels of miR-517c in preeclamptic cases by real time

PCR (RT-PCR) technique. This study can lead to new opportunities for research about the

Abstract

Abstract

Introduction

Hypertensive disorders of Pregnancy are the major complications that cause about
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Role of plasma PlGF, PDGF-AA, ANG-1, ANG-2, and the ANG-1/ANG-2 ratio as

predictors of preeclampsia in a cohort of pregnant women
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60%–80% of all maternal deaths. Preeclampsia is a major hypertensive disorder of

pregnancy that had caused maternal mortalities and morbidities all round the world.

Objective

To assess the prevalence of pregnancy induced hypertension disorder and associated

factors among pregnant women attending antenatal care service at Gondar town public

Abstract

Abstract

Objectives

Evaluating maternal haemodynamics across pregnancy in uncomplicated pregnancies and

those complicated by hypertensive disorders of pregnancy (HDP).

Study design

Prospective cohort study from 2015 to 2018 of healthy, nulliparous, singleton-bearing

women. Maternal haemodynamics assessed by Uscom BP+ at 9–16 and 32–36 weeks’

gestation in pregnancies complicated by HDP [preeclampsia with severe (sPE n = 12) and

without severe clinical features (nsPE n 49), gestational hypertension (GH n 25),
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Article preview

Abstract

Abstract

Introduction

Preeclampsia affects 3–5% of pregnancies worldwide and is the primary cause of

maternal-fetal and neonatal mortality. Previous studies show that alterations in maternal

concentrations of angiogenic factors, such as PlGF, PDGF AA, ANG-1, and ANG-2, may play

fundamental roles in the pathophysiology of the disease.

Objective

Determine whether the PlGF, PDGF AA, ANG-1, and ANG-2 are predictors of preeclampsia

occurrence in a prenatal cohort study.

Menu

Pregnancy Hypertension
Supports open access

Submit your article

Pregnancy Hypertension | Vol 16, Pages 1-166 (April 2019) | Science... https://www.sciencedirect.com/journal/pregnancy-hypertension/vol/1...

8 of 15 24/10/2023, 06:35

https://www.sciencedirect.com/science/article/pii/S2210778918307682
https://www.sciencedirect.com/science/article/pii/S2210778918307682
https://www.sciencedirect.com/science/article/pii/S2210778918307682
https://www.sciencedirect.com/science/article/pii/S2210778918307682
https://www.sciencedirect.com/science/article/pii/S2210778918307682
https://www.sciencedirect.com/science/article/pii/S2210778918307682
https://www.sciencedirect.com/science/article/pii/S2210778918307682
https://www.editorialmanager.com/preghy
https://www.sciencedirect.com/journal/pregnancy-hypertension
https://www.sciencedirect.com/journal/pregnancy-hypertension
https://www.sciencedirect.com/journal/pregnancy-hypertension
https://www.editorialmanager.com/preghy
https://www.editorialmanager.com/preghy
https://www.editorialmanager.com/preghy
https://www.editorialmanager.com/preghy
https://www.editorialmanager.com/preghy


Research article Abstract only
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Abstract

Abstract

Objectives

Pre-eclampsia remains a significant cause of morbidity and mortality. Placental

biomarkers soluble Fms-like tyrosine kinase-1 (sFlt-1) and placental growth factor (PlGF)

have been investigated previously for their ability to predict pre-eclampsia. We compared

the performance of these biomarkers for midpregnancy pre-eclampsia prediction using

three different immunoassay platforms.

Study design

Prospective study including singleton pregnancies 19–22 weeks’ gestation. Maternal

Abstract

Abstract

Objective

Preeclampsia pathogenesis involves imbalances of oxidative stress networks including the

heat shock protein (HSP) pathway. Micro-RNAs regulate gene networks associated with

preeclampsia. Hsp90 and Runx2 are transcriptional targets of miR-628-3p. Considering

that potential participation of hsa-miR-628-3p in PE development is still not elucidated,

the aim of this study was to evaluate serum microRNA expression of hsa-miR-628-3p and

hsa-miR-628-5p and their association with the preeclampsia development.

Study design
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Low fetal fraction of cell-free DNA predicts placental dysfunction and

hypertensive disease in pregnancy
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Article preview

Abstract

Abstract

Background

Evidence on the potential roles that dietary patterns play in the risk of preeclampsia

remains limited.

Objective

To examine the associations between dietary patterns during pregnancy and the risk of

preeclampsia.

Study Design
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Article preview

Abstract

Abstract

Objective

To examine the association of low fetal fraction of cell-free DNA (cfDNA) with placental

compromise and adverse perinatal outcomes.

Materials and methods

This was a retrospective cohort utilizing a sample of convenience including 639 women

undergoing cfDNA screening at our institution from January 2013 to January 2017. Low

fetal fraction was defined as less than the 25th percentile. Indicators of placental

compromise were examined individually and as a composite outcome, including

Abstract

Abstract

Objectives

Chronic hypertension in pregnancy is an important cause of maternal and neonatal

morbidity and mortality. The aim of this study was to determine the effect of severity of

chronic hypertension in pregnancy on maternal and perinatal outcome in an Indonesian

population.

Study design

This study was performed in Dr Soetomo General Hospital, a tertiary center in East – Java,

Indonesia over the period of 2013–2017. Chronic hypertension (CH) was divided using JNC
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pregnancy: First in vivo evidence
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Article preview

Abstract

Abstract

Objective

To evaluate the impact of microRNA (miRNA) machinery gene polymorphisms on the risk

of gestational hypertension (GH) and preeclampsia (PE).

Study design

A case-control study among Han Chinese with a total of 143 patients diagnosed with PE,

79 with GH, and 330 healthy controls was conducted. Nine candidate SNPs in 4 selected

miRNA biogenesis genes were genotyped, including three DICER1 SNPs (rs3742330,

rs1057035 and rs13078), two DROSHA SNPs (rs17409893 and rs642321), two RAN SNPs

Abstract

Abstract
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Article preview
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Circulating sFlt-1 increases significantly in pregnancy compared to the non-pregnant state

and even more so in the event of preeclampsia. We set out to determine if circulating

sFlt-1 is placentally derived in normal pregnancy. Paired uterine and peripheral vein

samples were collected at time of caesarean section. A follow up peripheral sample was

collected in the postpartum period. There was a significant sFlt-1 gradient between

uterine and peripheral veins. sFlt-1 levels dropped significantly when the placenta has

been removed, i.e. postnatally. This is in keeping with the placenta being the main site of

sFlt-1 production in normal pregnancies.

Abstract Graphical abstract

Graphical abstract

PRISMA 2009 flow diagram.
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Critical barriers for preeclampsia diagnosis and treatment in low-resource

settings: An example from Bolivia
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Article preview

Abstract

Abstract

Objective

Serum cystatin-c is a protein that is filtered freely through the glomerulus and reabsorbed

and degraded by proximal tubular cells and can be used as a biomarker of renal function.

Its levels rise during the third trimester and decrease in the postpartum period. The

purpose of the present meta-analysis is to assess the performance of serum cystatin-c for

the prediction of preeclampsia.

Design and methods

We used the Medline, Scopus, Clinicaltrials.gov, EMBASE, Cochrane Central Register of
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Abstract

The goals of the United Nation’s Millennium Summit for reducing maternal mortality have

proven difficult to achieve. In Bolivia, where maternal mortality is twice the South

American average, improving the diagnosis, treatment and ultimately prevention of

preeclampsia is key for achieving targeted reductions. We held a workshop in La Paz,

Bolivia to review recent revisions in the diagnosis and treatment of preeclampsia, barriers

for their implementation, and means for overcoming them. While physicians are generally

aware of current recommendations, substantial barriers exist for their implementation

due to geographic factors increasing disease prevalence and limiting health-care access,

cultural and economic factors affecting the care provided, and infrastructure deficits
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A B S T R A C T

Objectives: Chronic hypertension in pregnancy is an important cause of maternal and neonatal morbidity and
mortality. The aim of this study was to determine the effect of severity of chronic hypertension in pregnancy on
maternal and perinatal outcome in an Indonesian population.
Study design: This study was performed in Dr Soetomo General Hospital, a tertiary center in East – Java,
Indonesia over the period of 2013–2017. Chronic hypertension (CH) was divided using JNC VII criteria, as stage
1 (Blood pressure≥140/90mmHg) and Stage 2 (BP > 160/110mmHg) hypertension.
Main outcome measures: The primary outcomes were maternal and perinatal outcome. Data was statistically
analyzed using Chi-square, Fischer exact test, and Mann-Whitney test (program: SPSS ®23).
Results: Over these 5 years, 352 patients were diagnosed with CH. The stage 2 of CH was associated with worse
maternal outcome: maternal death (5.6% vs 0.8%; p= 0.016), laboratory values of urinary protein +3 (67% vs
21,5%, p= 0.001) and +4 (12.3% vs 0.4%, p= 0.001), LDH > 600 IU/L (11.3% vs 5.3%, p=0.04),
ALT > 70 IU/L (11.3% vs 4.1%, p= 0.01), AST > 70 IU/L (12.3% vs 5.3%, p= 0.02), BUN > 25mg/dL
(27.4% vs 8.1%, p= 0.001), SK > 1.1mg/dL (29.2% vs 6.5%, p= 0.001) and Albumin<3 g/dL (65.1% vs
10.2%, p=0.001), need for ICU admission (76.4% vs 36.6%, p=0.001), mechanical ventilation (48.1% vs
21.1%, p=0.001), and occurrence of complications (72.6% vs 57.7%, p= 0.006). Stage 2 CH in pregnancy was
associated with an increased risk of maternal death (OR: 7.22; 95% CI: 1.43–36.36; p= 0,016). Stage 2 CH was
also associated with worse perinatal outcome, in terms of lower birth weight (1635 ± 863.27 vs
2063.74 ± 935.43, p=0.001), lower Apgar score (p= 0.001), and number of intra uterine complications such
as: IUGR, stillbirth, and placental abruption (27.4% vs 11.8%, p=0.001).
Conclusions: Stage 2 CH in pregnancy is associated with worse maternal and perinatal outcomes compared with
stage 1. Intervention to prevent disease progression to stage 2 before pregnancy may improve maternal and
perinatal outcomes during pregnancy.

1. Introduction

Hypertension in pregnancy is one of the main causes of maternal-
neonatal mortality and morbidity, with prevalence in the world ranges
from 1 to 8%. Hypertension in pregnancy can be classified into 4 types:
preeclampsia-eclampsia; chronic hypertension; chronic hypertension
with superimposed preeclampsia; and gestational hypertension [1,2].
Chronic hypertension (CH) is an occurrence of hypertension (> 140/
90mmHg) before pregnancy or before 20 weeks of gestation, and per-
sisting>12weeks after delivery [3]. According to the existing

literature CH complicates between 1% and 5% of pregnancies [4–6].
The Seventh Joint National Committee (JNC 7) divided CH in two

stages: stage 1 (systolic: 140–159; diastolic: 90–99) and stage 2 (sys-
tolic:≥160; diastolic: ≥100) [7–9]. CH in pregnancy is associated with
higher risk of poor maternal and neonatal outcome. The incidence of
super imposed preeclampsia, cesarean section, preterm delivery, low
birth weight, Neonatal Intensive Care Unit (NICU) admission, and
perinatal death is higher in pregnancies in chronically hypertensive
women [2,4,10]. Indonesia is the world’s fourth most populous country,
but so far no studies have addressed the important issue of CH in an
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Indonesian population. The aim of the current study was therefore to
present a detailed analysis on a large cohort of pregnant Indonesian
women presenting with CH.

2. Material and methods

The inclusion criteria of this study involve all consecutive pregnant
women with CH delivered in Dr. Soetomo Hospital, a tertiary center in
East Java, Indonesia, from January 2013 - December 2017. After ob-
taining approval from the Ethics Committee of Dr Soetomo Hospital
(No. 0135/KEPK/III/2018), data were collected from patients medical
records. Patients with grossly incomplete medical records were ex-
cluded from this study. Many patients were referred from smaller pri-
mary or secondary regional health units and hospitals, so most of the
data were collected after admission to Dr Soetomo hospital, often just in
the last days prior to delivery. CH was diagnosed based on history of
antihypertensive medication before pregnancy, and/or blood pressure
data prior to 20 week’s gestation recorded in patient’s pregnancy book,
which is mandatory regulated by government. The data was divided
into two groups based on severity of hypertension prior to 20 weeks
gestation: stage 1 or 2 (JNC VIII) [7]. Stage 1 hypertension was defined
as a systolic blood pressure 140–159mmHg or diastolic blood pressure
90–99mmHg, while stage 2 had a systolic blood pressure ≥160mmHg,
and ≥100mmHg, during two or more visits [7,8].

The general maternal characteristics, management, maternal and
perinatal outcome were analyzed and compared between both groups.
Primary outcome of this study include maternal outcomes (mode of
delivery, ICU admission, length of stay in Intensive Care Unit (ICU),
ventilator used, maternal complications [superimposed preeclampsia,
placental abruption, and eclampsia], and maternal death) and perinatal
outcome (sex, prematurity, baby birthweight, Apgar score, and an-
tenatal complications: fetal distress, Intra Uterine Growth Restriction
(IUGR), Intra Uterine Fetal Death (IUFD)).

Superimposed preeclampsia was diagnosed based on the new onset
of proteinuria (dipstick test>+2), maternal organ dysfunction (renal
insufficiency, liver involvement, neurological, hematological compli-
cation), or uteroplacental insufficiency in women with CH (ISSHP,
2014). Uteroplacental insufficiency was defined as an occurrence of
fetal complication during pregnancy, such as IUGR, fetal distress, or
IUFD. The IUGR was diagnosed during pregnancy based on serial ul-
trasound (abnormal growth, estimated fetal weight < 10th percentile),
abnormal Doppler examination (middle cerebral artery, umbilical ar-
tery, cerebroplacental ratio< 1). After birth, the IUGR was confirmed
using Ballard and Lubchenco score [11,12].

A Data were analyzed using SPSS ®23. Fischer test was used for
categorical data, unpaired t-test was used to evaluate differences be-
tween two groups with normal distribution, and relation between two
parameters. For variables with an abnormal distribution (e.g. blood
pressure) the Mann-Whitney test was used to evaluate

3. Results

During the period January 2013 - December 2017, 352 pregnant
patients were admitted with a diagnosis of CH out of a total of 6950
deliveries in our hospital (5.06%). Over these 5 years there was a sig-
nificant increase in the number of CH patients (Table 1). Regarding
maternal demographics, there were significant differences between the
stage 1 and stage 2 groups in maternal age (p=0.02), obesity class 2
(p=0.001), education status (p=0.001), and prior method of con-
traception use (p=0.001) (Table 2). All laboratory values (prior to
delivery) were significantly different between both groups, except for
the platelet count. Stage 2 hypertensive patients had a higher rate of
+3/+4 dipstick proteinuria, increased LDH, liver enzymes, creatinine
and BUN levels, and hypo-albuminaemia (Table 3). But interestingly,
patients with stage 2 CH had less anemia compared to stage 1 (OR: 0,
28, p= 0,001).

The results demonstrated a significant association between maternal
education level and CH stage (p=0,001) with stage 2 CH patients
having lower education levels (primary and junior high school) com-
pared with stage 1 (85.8% vs. 25.6%). The antenatal background (in-
volving health care provider, ANC location and referral source) wasn't
different between both groups, except the numbers of antenatal visits.
Majority of patients with stage 2 CH used 3-monthly injection of
Depomedroxyprogesterone Acetate (DMPA) before pregnancy; while
majority stage 1 patients used Oral Combination Contraceptive (OCC)
and Medroxyprogesterone Acetate (MPA) (p=0,001) (Table 2).

The mean value of blood pressure in the overall cohort of CH pa-
tients at the first antenatal visit: systolic pressure 150 ± 9.91mmHg
(130–180mmHg) and diastolic pressure 94.65 ± 6.05mmHg
(80–130mmHg). Mean blood pressure in stage 1 group was 140/
90mmHg (systolic: 130–155mmHg, diastolic: 80–98mmHg), and in
stage 2 160/100mmHg (systolic: 140–240mmHg, diastolic:
90–130mmHg) (Table 3). Majority of first antenatal visits occurred
before 12 weeks gestation (61.9%), the remainder between 12 and
20weeks (38.1%). Patients with stage 2 CH were younger than the
stage 1 patients as demonstrated by the significantly higher percentage
of women being 20–35 year of age (60.4%) compared with the stage 2
group (46.7%; p=0.02) (Table 3). Both groups had a relatively high
percentage of comorbidities during pregnancy (including: renal disease,

Table 1
Number of Chronic Hypertension in Pregnancy Cases 2013–2017.

Year Total deliveries Number of cases

Stage 1 n (%) Stage 2 n (%) Total n (%)

2013 1726 23 (57,5) 17 (42,5) 40 (2,31)
2014 1677 45 (65,2) 24 (34,8) 69 (4,11)
2015 1166 43 (70,5) 18 (29,5) 61 (5,23)
2016 1144 69 (71,1) 28 (28,9) 97 (8,47)
2017 1237 66 (77,6) 19 (22,4) 85 (6,87)
Total 6950 246 (69,9) 106 (30,1) 352 (5,06)

Table 2
Antenatal Care (ANC) Characteristics.

Chronic hypertension p value

Stage 1 (n=246) Stage 2 (n= 106)

Antenatal Care Frequency
0 6 (2,4%) 4 (3,8%) 0,03*
< 4 85 (34,6%) 51 (48,1%)
≥4 155 (63%) 51 (48,1%)

Health Care Provider
Midwife/GP 131(54,6%) 42(41,2%) 0,03*
ObGYN Specialist 109(45,4%) 60(58,8%)

ANC Location
Surabaya 123(51,2%) 58(56,9%) 0,41
Outside Surabaya 117(48,8%) 44(43,1%)

Referral Cases
Yes 224(91,1%) 99(93,4%) 0,60
No 22(8,9%) 7(6,6%)

Referral Origin
Surabaya 125(55,8%) 57(57,6%) 0,86
Outside Surabaya 99(44,2%) 42(42,4%)

Prior Contraception
MPA Injection 54(22%) 2(1,9%) 0,001*
DMPA Injection 51(20,7%) 85(80,2%)
OCC 63(25,6%) 5(4,7%)
IUD 36(14,6%) 3(2,8%)
No contraception 42(17,1%) 11(10,4%)

*p < 0,05 indicate significant value. Abbreviations. GP: General Physician.
MPA: Medroxyprogesterone Acetate. DMPA: Depomedroxyprogesterone
Acetate. OCC: Oral Contraceptive Combination. IUD: Intra Uterine Device.
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Table 3
Maternal Characteristics of Patients with Chronic Hypertension in Pregnancy.

Maternal characteristics Chronic hypertension p value Odds ratio (OR)

Stage 1 (n= 246) Stage 2 (n= 106)

Ages (year old)
20–35 115(46,7%) 64(60,4%) 0,02* 1,74(1,09–2,75)
> 35 131(53,3%) 42(39,6%)

Blood Pressure (median, min–max)
Systolic 140 (130–155) 160 (140–240) 0.000* –
Diastolic 90 (80–98) 100 (90–130) 0.000* –
Mean Arterial Pressure (MAP) 108.3 (96.6–117) 121.7 (113.3–146.7) 0.000* –

Gravidity
Primigravida 34(13,8%) 14(13,2%) 0,87 1,05(0,54–2,06)
Multigravida 212(86,2%) 92(86,8%)

Education
Primary School 15(6,1%) 65(61,3%) 0,001* –
Junior High School 48(19,5%) 26(24,5%)
Senior High School 166(67,5%) 14(13,2%)
Bachelor 17(6,9%) 1(0,9%)

Occupation
House wife 151(61,4%) 74(69,8%) 0,12 –
Private Employees 79(32,1%) 30(28,3%)
Government Officer 16(6,5%) 2(1,9%)

Body Mass Index (kg/m2)
Normal 41(16,7%) 13(12,3%) – Ref
Overweight 86(35%) 24(22,6%) 0,74 0,8(0,41–1,90)
Obesity class 1 70(28,5%) 26(24,5%) 0,68 1,2(0,54–2,52)
Obesity class 2 24(9,8%) 30(28,3%) 0,001* 3,9(1,73–8,97)
Obesity class 3 25(10,2%) 13(12,3%) 0,29 1,6(0,65–4,09)

Gestational Age during first visit (week)
<12 151(61,4%) 67(63,2%) – Ref
12–20 95(38,6%) 39(36,8%) 0,75 0,9(0,57–1,48)

Gestational Age on delivery (week)
<23 5(2%) 6(5,7%) 0,04* 4,0(1,06–14,9)
23–34 148(60,2%) 65(61,3%) 0,25 1,4(0,76–2,79)
34–37 43(17,5%) 20(18,9%) 0,27 1,5(0,71–3,39)
37–42 50(20,3%) 15(14,2%) Ref

Laboratory Protein urine
Negatif 21(8,5%) 3(2,8%) – Ref
+1 83(33,7%) 3(2,8%) 0,11 0,25(0,05–1,35)
+2 88(35,8%) 16(15,1%) 0,11 1,23(0,33–4,77)
+3 53(21,5%) 71(67%) 0,72 9,37(8,54–33,1)
+4 1(0,4%) 13(12,3%) 0,001* 91,0(8,53–970)

Hb (g/dL)
<11 119(48,4%) 22(20,8%) 0,001* 0,28 (0,16–0,48)
≥11 127(51,6%) 84(79,2%)

Platelet count (cell/mm3)
<100.000 15(6,1%) 10(9,4%) 0,26 0,62(0,27–1,43)
> 100.000 231(93,9%) 96(90,6%)

LDH (IU/L)
<600 233(94,7%) 94(88,7%) 0,04* 2,3(1,01–5,19)
> 600 13(5,3%) 12(11,3%)

AST (IU/L)
<70 233(94,7%) 93(87,7%) 0,02* 2,5(1,12–5,61)
> 70 13(5,3%) 13(12,3%)

ALT (IU/L)
<70 236(95,9%) 94(88,7%) 0,01* 3,0(1,26–7,21)
> 70 10(4,1%) 12(11,3%)

BUN (mg/dL)
<25 226(91,9%) 77(72,6%) 0,001* 4,2(2,27–7,95)
> 25 20(8,1%) 29(27,4%)

SK (mg/dL)
<1,1 230(93,5%) 75(70,8%) 0,001* 5,9(3,08–11,4)
> 1,1 16(6,5%) 31(29,2%)

Albumin (g/dL)
<3,0 25(10,2%) 69(65,1%) 0,001* 16,4(9,3–29,3)
> 3,0 221(89,8%) 37(34,9%)

Antihypertensive therapy prior to conceiving

(continued on next page)
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diabetes mellitus, heart disease, CVA, hyperthyroidism and SLE)
(24.4% and 31.1% NS) (Table 4).

The relative % of patient giving birth at pre-specified gestational
ages 23–34weeks, 34–37weeks, and 37–42weeks, was not different,
but patients with stage 2 hypertension had a higher risk of deli-
vering< 23weeks (5.7% vs 2%; p= 0.04; OR 4.0 (CI 95% 1,1–14,9).
Antihypertensive therapy was given to 82.5% cases (290/350 total
cases), with different types of antihypertensive drugs in the 2 groups.
Patients with stage 2 CH tended to have multiple antihypertensive
agents (41.5%), while stage 1 CH patients mostly used monotherapy
(methyldopa or nifedipine) throughout pregnancy (78%). Combination
of antihypertensive drugs used in this study were nifedipine and me-
thyldopa. Only stage 2 CH patients received intravenous anti-
hypertensive agent as immediate treatment for hypertensive crisis (ni-
cardipine (17%) (Table 3).

In the overall cohort, 58.8% of patients were delivered by cesarean
section, stage 1 58.1%, versus stage 2 60.4%. Followed by sterilization
and IUD as the main choices of contraception. Stage 2 CH patients had
significantly higher percentage of intensive care admission (76.4% vs
36.6%, p= 0.001), while the duration of care in ICU was not different,
mostly< 3 days. The number of patients requiring ventilator assisted
breathing was also significantly higher in stage 2 CH (48.1% vs 21.1%,
p=0.001) (Table 4).

The rate of antenatal complications was significantly higher in the
stage 2 CH group compared with the stage 1 group, in particular su-
perimposed preeclampsia, placental abruption, and eclampsia. There
were 8 maternal deaths in the overall cohort of CH patients (2.27%),
with cardiogenic shock, septic shock and stroke (CVA) as the most
important causes of death; 6 maternal deaths occurred in the stage 2
group, versus 2 in the stage 1 group (OR:7.22; 95% CI: 1.43–36.36)
(p= 0,016) (Table 4). Patients with stage 2 CH give birth to smaller
babies compared to stage 1 patients (1635 ± 863 vs 2063 ± 935,
p=0.001). This birthweight difference was primarily explained by the
difference in gestational age; only 14.2% patients with stage 2 CH were
delivered at> 37week’s gestation, compared to 20.3% with stage 1
(Table 5), and 46% of baby born from mother with stage 2 CH had
birthweight< 1500 g, versus only 28.9% in stage 1 CH mothers. Low
Apgar scores were very common in the stage 2 CH group compared to
stage 1 (Table 5).

4. Discussion

As far as we know this is first paper presenting pregnancy outcome
in patients with CH in Indonesia. The incidence of CH in pregnancy in
these series was 5.06%, but this does not reflect the incidence in our
population, since Dr. Soetomo Hospital is a tertiary referral hospital
with high risk cases only. The number of pregnant CH patients

Table 3 (continued)

Maternal characteristics Chronic hypertension p value Odds ratio (OR)

Stage 1 (n= 246) Stage 2 (n= 106)

No therapy 44(17,9%) 18(17%) 0,001* –
Mono Agent 192(78%) 44(41,5%)
Multiple Agent 10(4,1%) 44(41,5%)

Aspirin Used
Yes 97(39,4%) 45(42,5%) 0,59 –
No 149(60,6%) 61(57,5%)

Antihypertensive agent during pregnancy
Nifedipine 98(39,8%) 16(15,1%) 0,001* –
Methyldopa 147(59,8%) 2(1,9%)
Methyldopa+Nifedipine 1(0,4%) 70(66%)
Nicardipine pump 0(0%) 18(17%)

*p < 0,05 indicate significant value. Abbreviations: Hb: Hemoglobin. LDH: Lactate Dehydrogenase. AST: Aspartate Aminotransferase. ALT: Alanine
Aminotransferse. SK: Serum Creatinine.

Table 4
Maternal Outcome in CH patients.

Chronic hypertension p

Stage 1 (n=246) Stage 2 (n= 106)

Mode of Delivery
Vaginal Delivery 103(41,9%) 42(39,6%) 0,72
Cesarean Section 143(58,1%) 64(60,4%)

Intensive Care
Yes 90(36,6%) 81(76,4%) 0,001*
No 156(63,4%) 25(23,6%)

Length of intensive care
<3days 106(94,7%) 44(92,5%) 0,66
3–7 days 9(3,7%) 7(6,6%)
> 7 days 4(1,6%) 1(0,9%)

Ventilator used
Yes 19(21,1%) 39(48,1%) 0,001*
No 71(78,9%) 42(51,9%)

Coexisting disease
Without disease 186(75,6%) 73(68,9%) 0,19
Renal Disease 14(5,7%) 7(6,6%)
Diabetes Mellitus 20(8,1%) 16(15,1%)
Heart Disease 9(3,7%) 2(1,9%)
CVA 7(2,8%) 6(5,7%)
Hypertiroid 9(3,7%) 1(0,9%)
SLE 1(0,4%) 1(0,9%)

Complication during pregnancy
No complication 104(42,3%) 29(27,4%) 0,006*
Superimposed PE 139(56,5%) 71(67%)
Placental abruption 1(0,4%) 4(3,8%)
Eclampsia 2(0,8%) 2(1,9%)

Maternal Death
No 243 (99.2%) 101 (94.4%) 0.016*
Yes 2 (0.8%) 6 (5.6%)

Cause of Maternal Death
CVA 0(0%) 3(2,8%) 0,002*
Septic Shock 2(0,8%) 0(0%)
Cardiogenic Shock 0(0%) 3(2,8%)
Survive 243(99,2%) 101(94,4%)

Contraceptive advice on discharge
No contraception 128(52%) 44(41,5%) 0,17
IUD 57(23,2%) 27(25,5%)
Sterilization 61(24,8%) 35(33%)

*p < 0,05 indicate significant value. Abbreviations. CVA: Cerebrovascular
accident. SLE: Systemic Lupus Erythematosus. PE: Preeclampsia. IUD: Intra
Uterine Device.
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increased over the study period, due to increased prevalence of women
with high risk of hypertension, such as obesity, maternal age>35
years, hormonal therapy, pre-gestational diabetes, systemic lupus er-
ythematosus, and kidney disease [4,10]. In this Indonesian cohort,
patients with stage 2 CH had less antenatal care (< 4 times throughout
pregnancy) and lower education status. These data indicate that the
quality of ANC in these patients was still poor, which might relate to the
lower educational and social-economic status. Educational level and
socio-economic conditions are risk factors for the occurrence of

hypertension in pregnancy [13–15]. Patients with a low education level
are more likely to have unhealthy life styles, unhealthy diet, more
obesity, and low compliance to medication [16–18]. These factors
might be contribute to the high incidence of severe CH and super-
imposed preeclampsia in this series.

The current study clearly demonstrates that stage 2 CH is associated
with a dramatic and significantly worse maternal and perinatal out-
come compared with stage 1. The stage 2 CH patients had a sig-
nificantly higher risk of maternal death (5.6% vs 0.8%); the risk was
increased 7.2 fold compared to stage 1. The literature affirms that un-
controlled severe CH in pregnancy increased the risk of CVA and ma-
ternal death [19,20]. The main issue in Indonesia is the late referral to
tertiary care hospital at a stage when serious complications have al-
ready developed, resulting in the very high maternal death rate. In this
cohort of 352 CH patients, 8 died (2,27%), 2 in stage 1 CH and 6 in
stage 2 CH. All these cases suffered multiple organ involvement, 5 of
these 8 cases had developed superimposed preeclampsia, other com-
plications involved (number cases): acute pulmonary edema (2),
eclampsia (3), HELLP syndrome (1), acute renal failure (ARF) (3),
peripartum cardiomyopathy (PPCM) (2), sepsis (3), pneumonia (3),
pulmonary hypertension (1), thyroid crisis (1), and CVA (3). Late re-
ferral by the primary or secondary hospital, poor antenatal care, and
low compliance were the main contributors to these maternal deaths.
All of these patients already had multiple organ complication with poor
prognosis when admitted to the tertiary unit.

Maternal complications such as: superimposed preeclampsia,
eclampsia, placental abruption, need for ICU admission, and ventilator
use were significantly higher in stage 2 CH. Both stage 1 and stage 2 CH
patients had a very high rate of superimposed preeclampsia (respec-
tively 56.5% and 67%). A large meta-analysis (795.221 pregnancies)
confirmed that CH increases the relative risk of superimposed pre-
eclampsia 7.7 fold (95% CI: 5.7 to 10.1) [4]. The very high incidence in
our stage 1 CH group is however noteworthy. The factors that could
explain this high rate included: high number of women aged>35
years, women with overweight and obesity (only 16.7% patient had
normal BMI), and/or the presence of coexisting disease (24.4% patients
had preexisting disorders like renal disease, diabetes mellitus, hy-
perthyroidism, SLE). All these factors could further increase the risk of
developing superimposed preeclampsia in the stage 1 CH group [21].

In the stage 2 CH group 76.4% patient were admitted to ICU, 48.1%
required mechanical ventilation. Conditions necessitating intensive
care and mechanical ventilation included: pulmonary edema, hy-
pertensive crisis, PPCM, eclampsia, and CVA. These data make it clear
that patients with stage 2 CH need to have their care in tertiary units
with access to ICU, in anticipation of the high rate of complications like
stroke and hypertensive crisis [19,20].

In this large Indonesian series, 58–60% of patients were delivered
by cesarean section, this percentage is markedly higher than in the
recent large meta-analysis study by Braham K et al (41.4%) [4]. The
indications for cesarean in our study were mostly the occurrence of one
or more severe complication of CH followed by fetal distress (55.3%),
or obstetrical indications such as malpresentation, placenta previa,
history of cesarean ≥2, and multiple pregnancy (44.7%).

During pregnancy, the 2 groups were managed with different anti-
hypertensive agents. Stage 1 patients mostly used a single agent, with
methyldopa as the drug of choice followed by the calcium channel
blocker (nifedipine), while patients with stage 2 CH often received
multiple agents, mostly a combination of methyldopa and nifedipine in
line with the recommendations of combination therapy for pregnant
women with severe CH [22,23]. Some of the patients in stage 2 who
had hypertensive emergencies (blood pressure > 180/120mmHg),
received intravenous nicardipine as a first treatment. In our hospital
protocol, we tend to decrease blood pressure gradually with a max-
imum decrease of 25% MAP/days to avoid sudden reduced uter-
oplacental blood flow [24]. The aim was to adapt treatment until target
blood pressures≤ 140/90mmHg were achieved. Over the study period

Table 5
Perinatal Outcome in CH patients.

Chronic hypertension p value

Stage 1 (n=246) Stage 2 (n= 106)

Gender
Male 121(49,2%) 46(43,4%) –
Female 125(50,8%) 60(56,6%)

Delivery status
Preterm 196 (79,7%) 91 (85,8%) 0.17
Term 50 (20,3%) 15 (14,2%)

Gestational age at delivery
<34weeks 153 (62,2%) 71 (67%) 0.39
> 34week 93 (37,8%) 35 (33%)
Birthweight (Mean ± SD

gram)
2063,74 ± 935.43 1635 ± 863.27 0.001*

Birthweight (gram)
<1500 71(28,9%) 49(46,2%) 0,001*
1500–1999 31(12,6%) 29(27,4%)
2000–2499 71(28,8%) 13(12,3%)
2500–2999 38(15,4%) 8(7,5%)
> 3000 35(14,2%) 7(6,6%)

Apgar Score
0–3 49(19,9%) 36(34%) 0,001*
4–6 69(28%) 41(38,7%)
7–10 128(52%) 29(27,4%)

Complication
Fetal Distress 13(5,3%) 5(4,7%) 0,001*
IUGR 11(4,5%) 15(14,2%)
IUFD 5(2%) 9(8,5%)
No complication 217(88,2%) 77(72,6%)

*p < 0,05 indicate significant value. Abbreviations. IUGR: Intra Uterine
Growth Restriction. IUFD: Intra Uterine Fetal Death.

Table 6
Logistic Regression of Model Risk Factor for Stage 2 CH.

Risk factor P Value OR 95% C.I

Lower Upper

Matenal Ages 0,557 0,837 0,440 1,592

Education Level
Primary School 0,000* ref ref ref
Junior High School 0,000* 0,186 0,079 0,439
Senior High School 0,000* 0,052 0,022 0,123
Bachelor Degree 0,001* 0,021 0,002 0,187

BMI
Normal 0,684 ref ref ref
Overweight 0,490 1,481 0,485 4,522
Obesity class 1 0,545 1,407 0,466 4,243
Obesity class 2 0,197 2,185 0,667 7,158
Obesity class 3 0,932 1,059 0,289 3,883

Contraception
No contraception 0,000* ref ref ref
MPA 0,027* 0,218 0,057 0,838
DMPA 0,044* 2,377 1,025 5,510
OCC 0,091 0,390 0,131 1,163
IUD 0,089 0,276 0,063 1,215
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Indonesian specialists tended to follow the less tight control of hy-
pertension in pregnancy as used in the CHIPS [Control of Hypertension
in Pregnancy Study] trial (target diastolic blood pressure <
100mmHg) rather than tight control (target diastolic blood pres-
sure < 85mmHg) [5,20].

Stage 2 CH had a significantly lower birthweights, lower Apgar
scores, and high incidence of antenatal complication (fetal distress,
IUGR, and IUFD). In this study, we did encounter a much higher
number of low birthweight neonates (birth weight< 2500 g) (Stage 1:
70.4%, stage 2: 85.9%), compared with the large multicenter meta-
analysis study by Bramham, with only 22.2% [4]. The low birth weights
in this cohort appears to be primarily due to the high rate of iatrogenic
preterm birth (stage 1:79.7%, and stage 2: 85.8%), due to the high
number of maternal complications (stage 1: 57.5% and stage 2: 72.6%),
and the existence of co-existing disease. According to Sibai et al preg-
nant women with CH have a 4 times increased risk of poor neonatal
outcome compared with normal pregnancies, and this risk is further
associated with the presence of other comorbid disease [10]. High
blood pressure in early pregnancy increase the risk of IUGR, preterm
delivery, newborn asphyxia, because of the lack of remodeling of the
spiral arteries in many patients with longstanding CH, interfering with
uteroplacental blood flow, and eventually affecting fetal growth
[25–27]. Superimposed preeclampsia-eclampsia was – not surprisingly -
the major contributor to the high incidence of prematurity, IUGR, low
birthweight, and asphyxia in this study [28]. Rates of superimposed
preeclampsia, eclampsia, and placental abruption were much higher in
stage 2 CH, leading to an even higher rate of newborn complications
[4,25,27,28].

Another interesting finding in this study is the difference in mode of
pre-conceptional contraception between both groups, with over-re-
presented DMPA use in stage 2 CH women (80,2% vs 20,7%). This
could be explained by the relatively younger age in stage 2 CH group,
which eventually determined the preference of contraceptive methods
choice. In Indonesian women aged>35 years old usually prefer long
term contraceptive methods such as IUD, or directly into sterilization,
and this was also a soft recommendation from Indonesian government.
Women in the reproductive age group (20–34 years old) tend to choose
DMPA injection as it also compatible with breastfeeding. While DMPA
injection is contraindicated in hypertensive women, there is no actual
good quality evidence demonstrating that this method increases the risk
of hypertension. But long term used of DMPA could increase weight
gain and the rate of obesity, which eventually will increase the risk of
hypertension [17,29,30]. Further logistic regression on our data in-
dicated that DMPA was the only contraceptive methods increasing the
risk of stage 2 hypertension (OR 2.37, 95% CI: 1.025–5.510), while the
other contraceptive methods contrarily were associated with a lower
risk (Table 6). Based on this finding and low compliance of majority
Indonesian women, we proposed that long term non hormonal con-
traception (IUD or even sterilization) is the best suitable methods for
our population.

5. Conclusions

Chronic hypertension in pregnancy in Indonesia is a major risk
factor of poor maternal and perinatal outcome, and in particular stage 2
CH is associated with increased risk of maternal death, maternal com-
plications, and poor perinatal outcome. Patients with stage 2 CH need
early referral to a tertiary hospital with ICU facilities, in order to allow
a multidisciplinary team approach.
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