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Low dose Aspirin in Prevention of Pre Eclampsia A
Randomized Controlled Trial in BIRDEM-2 General

Hospital

SHAPLAKHATUN', FERDOUSI BEGUM?

Abstract

Objective: To assess the efficacy and safety of prophylactic low-dose aspirin (75 mg daily)
started at 12—19 weeks of gestation for preventing preeclampsia in high-risk pregnant women
in Bangladesh.

Methods: In this open-label randomized controlled trial, 200 high-risk women were allocated
1:1to aspirin (n = 100) or standard care (n = 100) at BIRDEM-2 Hospital, Dhaka. Aspirin was
continued until 36 weeks or delivery. The primary outcome was preeclampsia (blood pressure
>140/90 mmHg with proteinuria >2+). Secondary outcomes included blood pressure, proteinuria,
gestational age at onset, and maternal—fetal outcomes. Analyses followed the intention-to-
treat principle. Ethical clearance was obtained from IRB and the trial was registered.

Results: Baseline characteristics were comparable. Preeclampsia occurred in 8% of aspirin
users versus 48% of controls (relative risk 0.22, 95% CI1 0.12—0.43; p = 0.001). Mean systolic
and diastolic pressures at delivery were lower by 19.9 mmHg and 11.4 mmHg, respectively
(both p = 0.001). Significant proteinuria (e”2+) was observed in 6% versus 46% (RR 0.44;
95% CI1 0.31-0.61). Gestational hypertension declined non-significantly (21% vs 31%). Maternal
and fetal complications, including preterm birth, low birth weight, and NICU admission, did not
differ between groups.

Conclusions: Prophylactic low-dose aspirin initiated early in pregnancy reduced preeclampsia
risk by 78% without adverse effects, demonstrating a safe, low-cost preventive strategy for
high-risk women in resource-limited settings.

Keywords: Preeclampsia prevention; Low-dose aspirin; High-risk pregnancy; Randomized
controlled trial; Gestational hypertension; Maternal outcomes; Fetal outcomes; Bangladesh;
Antiplatelet therapy; Resource-limited settings

Introduction

Preeclampsia, a multisystemic hypertensive disorder
manifesting after 20 weeks of gestation, accounts for
approximately 46,000 maternal deaths and over
500,000 perinatal deaths annually worldwide [1,2].
Hypertensive disorders of pregnancy contribute to 16%
of maternal mortality globally, with 86% concentrated
in low- and middle-income countries (LMICs) [2,3].
The burden is particularly pronounced in South Asia,
where inadequate screening infrastructure and limited

access to evidence-based interventions perpetuate
high mortality rates [4]. In Bangladesh, despite overall
maternal mortality reduction from 322 per 100,000 live
births in 2001 to 196 per 100,000 in 20186,
preeclampsia/eclampsia-specific mortality remains
stagnant at 24% of all maternal deaths with an
attributable mortality ratio of 46 per 100,000 live births
[5,6].

Preeclampsia pathogenesis involves defective
placentation from inadequate trophoblastic invasion
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and incomplete spiral artery remodeling [7,8]. This
triggers imbalance between angiogenic and
antiangiogenic factors, causing widespread endothelial
damage, systemic inflammation, increased platelet
aggregation, and multi-organ complications including
HELLP syndrome, acute kidney injury, and
cerebrovascular accidents”%10,

Low-dose aspirin has emerged as the most evidence-
based preventive intervention through selective COX-
1 inhibition in platelets, suppressing thromboxane A2
while preserving prostacyclin synthesis'!12. Aspirin
facilitates spiral artery remodeling, reduces
trophoblastic apoptosis, and modulates angiogenic
profiles'2:13.14_ Critically, initiation before 16 weeks
halves rates of preeclampsia, fetal growth restriction,
and perinatal death, whereas later initiation shows
minimal benefit1215,

The ASPRE trial demonstrated that 150 mg daily
initiated at 11-14 weeks in high-risk women reduced
preterm preeclampsia by 62% (OR 0.38; 95% CI 0.20-
0.74) [1]. Meta-analyses confirm that doses exceeding
100 mg initiated before 16 weeks achieve superior
risk reduction'®:17. Current guidelines recommend 81
mg daily after 12 weeks (USPSTF) or 75-150 mg
before 16 weeks (FIGO, WHO)'8:19.20 Agpirin
demonstrates excellent safety with no significant
increase in placental abruption, postpartum
hemorrhage, or adverse neonatal outcomes, and no

detrimental effects on childhood neurodevelopment
21,22,23

Critical knowledge gaps persist regarding aspirin
efficacy in South Asian populations with different
genetic, nutritional, and healthcare profiles24:25,
Bangladesh presents unique challenges: 42% anemia
prevalence among pregnant women, limited first-
trimester ANC access (37% initiate before 16 weeks),
and high adolescent pregnancy rates®26,
Preeclampsia prevalence reaches 14.4%, yet fewer
than 1.1% of high-risk women receive aspirin
prophylaxis?6-27. Most landmark trials excluded South
Asian populations or required sophisticated screening
algorithms unavailable in Bangladesh’s facilities where
70% of deliveries occur?’28.29_ Provider knowledge
about aspirin prophylaxis remains low at 16.4% among
obstetric care providers in LMICs22:30, Additionally,
concerns about postpartum hemorrhage risk, a leading
cause of maternal death in Bangladesh, require careful
evaluation28-31,
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Given the shiftin research focus towards preeclampsia
prevention, and in alignment with the World Health
Organization recommendation for prophylactic low-
dose aspirin (75-100 mg/day) initiated in early
pregnancy for high-risk women, this study aims to
generate critical local evidence. The intervention has
a well-established, excellent maternal and fetal safety
profile. This randomized controlled trial is designed
to evaluate the efficacy and safety of low-dose aspirin
in preventing preeclampsia within this specific context.
The findings will help to formulate national policy and
optimize preventive strategies for high-risk women in
Bangladesh.

Materials and Method:

This open-label randomized controlled trial was
conducted in the Department of Obstetrics and
Gynecology at BIRDEM-2 General Hospital, Dhaka,
Bangladesh. The study protocol was approved by the
Institutional Review Board of BIRDEM General Hospital
before commencement (approval number and date not
specified in records). The trial was prospectively
registered with the ISRCTN registry (registration
number: ISRCTN81414657; https://doi.org/10.1186/
ISRCTN81414657). Written informed consent was
obtained from all participants after providing them with
comprehensive information about the study in their
native language.

Pregnant women attending the antenatal clinic at
BIRDEM-2 General Hospital between 12 to 19 weeks
of gestation who were identified as high risk for
developing preeclampsia were selected using
inclusion and exclusion criteria. Inclusion criteria
include pregnant women aged 18 years or older;
body mass index (BMI) >30 kg/m?, confirmed live
fetus at gestational age between 12 to 19 weeks,
interpregnancy interval >10 years, multiple gestation,
pregnancy achieved through ovulation-inducing drugs
or in vitro fertilization, pre-existing medical conditions
including chronic hypertension, hyperglycemia in
pregnancy, or autoimmune diseases
(antiphospholipid antibody syndrome or systemic
lupus erythematosus), previous history of gestational
hypertension, preeclampsia, or eclampsia, previous
obstetric complications including intrauterine growth
restriction, intrauterine fetal death, or stillbirth, and
positive family history in first-degree relatives (mother
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and/or sister) of hypertension, gestational
hypertension, or preeclampsia. Pregnant women were
excluded from the study if they had known
hypersensitivity or allergic reaction to aspirin, had
active peptic ulcer disease, had diagnosed mental
illness, were currently receiving treatment with
antifolate drugs, including antiepileptic medications
or methotrexate, or were unwilling to provide informed
consent or participate in the study.

Though teenage pregnancy (age less than 18 years)
represents an established independent risk factor
for preeclampsia, participants below 18 years were
excluded from this study for parental or guardian
consent for minors, which posed challenges in
ensuring truly autonomous decision-making. A total
of 230 pregnant women were initially assessed for
eligibility at 12 to 19 weeks of gestation. All potential
trial participants were provided with detailed
information about the study objectives, procedures,
risks, and benefits. Written informed consent was
obtained from all women who agreed to participate.
Of the 230 women screened, 10 were excluded for
not meeting the inclusion criteria, and 20 declined
to participate. Thus, 200 eligible pregnant women
were enrolled in the study and were randomly
allocated in a 1:1 ratio to either the intervention group
(n=100) or the control group (n=100). Randomization
was performed using a lottery method with sealed
envelopes, which determined the group assignment
for each participant. The intervention group received
75 mg of aspirin orally once daily after lunch. Aspirin
therapy was initiated at the time of enrollment
(between 12 to 19 weeks of gestation) and continued
throughout pregnancy until either 36 weeks of
gestation or the time of delivery, whichever occurred
first. Participants in the control group did not receive
aspirin or any placebo medication. This was an open-
label trial design without blinding of participants or
care providers. All participants in both groups
received standard antenatal care and medications
according to institutional protocols, ensuring that
only the aspirin intervention differentiated the two
groups.

All enrolled participants were followed up at
predetermined intervals throughout pregnancy.
Scheduled follow-up visits were conducted at 24
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weeks, 32 weeks, and 36 weeks of gestation, followed
by weekly visits thereafter until delivery. During each
follow-up visit, clinical assessment was performed
including blood pressure measurement, urinalysis for
proteinuria, and evaluation of signs and symptoms
suggestive of preeclampsia or other complications.
Adherence to aspirin therapy in the intervention group
was systematically assessed at each follow-up visit
by physically inspecting the medication strips and
performing pill counts to verify compliance with the
prescribed regimen.

Primary outcome was the incidence of preeclampsia,
defined according to standard diagnostic criteria as
blood pressure >140/90 mmHg measured after 20
weeks of gestation, accompanied by significant
proteinuria (>2+ on urine dipstick testing) or the
presence of other features consistent with
preeclampsia. Secondary maternal outcomes
included: development of gestational hypertension
(defined as blood pressure >140/90 mmHg without
proteinuria), systolic blood pressure >140 mmHg at
delivery, diastolic blood pressure 290 mmHg at
delivery, presence and severity of proteinuria at delivery,
gestational age at which preeclampsia developed
(preterm <37 weeks versus term >37 weeks),
gestational age at delivery, mode of delivery (normal
vaginal delivery or cesarean section), and other
maternal complications including oligohydramnios,
preterm labor, and antepartum hemorrhage. Fetal and
neonatal outcomes assessed were: preterm birth
(delivery <37 weeks), birth weight, low birth weight
(<2.5 kg), intrauterine fetal death, stillbirth, small for
gestational age, and neonatal intensive care unit
admission.

For comparison between the intervention and control
groups, unpaired t-test was applied for continuous
variables, and chi-square test was used for categorical
variables. The effect of aspirin intervention on outcomes
was quantified by calculating relative risk (RR) with
95% confidence intervals (Cl). A two-tailed p-value
<0.05 was considered statistically significant for all
comparisons. All participants were analyzed
according to their originally assigned groups following
the intention-to-treat principle.
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Consort Flow Diagram

Consort Flow Diagram

Enrollment Assessed for eligibility (n=230) ’

‘ Excluded (n=30).Reasons:
-not meeting inclusion criteria (n=10)
‘ -not willing to participate (n=20)

Randomized (n=200)

Intervention group (n=100)
Received allocated intervention.

Control group (n= 100)
Did not receive allocated

Allocation

(75mg aspirin) intervention.
[ Follow-Up ] [ Outcome variables ] [ Qutcome variables ]
[ Comparison between two groups ]
Results successful randomization (Table 1). Mean maternal

Both the groups demonstrated comparable baseline ~ age was similar between intervention and control
sociodemographic characteristics, confirming groups (31.74+4.76 years vs 31.14+5.53 years,

Table-l
Socio demographic characteristics of the study population (n=200)
Characteristics Intervention(n=100) Control(n=100) P value
N % N %
Age (years)
<20 0 0.0 3 3.0
21-29 32 32.0 26 26.0
30-39 66 66.0 65 65.0
>40 2 2.0 6 6.0
Mean +£SD 31.74+4.76 31.14+5.53 a0.412ns
Range (Min-Max) 2140 17-42
Occupation
House maker 66 66.0 70 70.0 bg.22ns
Service 32 32.0 28 28.0
Others 2 2.0 2 2.0
Monthly income (tk.)
<10,000 2 2.0 3 3.0
(10,000-20,000) 30 30.0 32 32.0
(20,000-40,000) 27 27.0 35 35.0
>40,000 41 41.0 30 30.0
Mean £SD 33170£18205.9 31020+£17091.5 20.390"s
Range (Min-Max) 6000-80000 6000-80000
Educational status
llliterate 0 0.0 1 1.0 b0.061ns
Primary 4 4.0 14 14.0
SSC 18 18.0 14 14.0
HSC and above 78 78.0 71 71.0

ns = not significant; s = significant; ap value derived from unpaired t-test; bp value derived from Chi-square test.
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p=0.412). The majority of participants in both groups
were aged 30-39 years (66% intervention vs 65%
control). Most participants were homemakers (66%
intervention vs 70% control, p=0.22), with mean
monthly income showing no significant difference
between groups (33,170+£18,205.9 taka vs
31,020+17,091.5 taka, p=0.390). Educational status
was predominantly HSC and above in both groups
(78% intervention vs 71% control, p=0.061).

Risk factor analysis revealed a high prevalence of
multiple predisposing conditions among the study
population (Table 2). Family history of hypertension
was the most common risk factor, present in 90% of
the total cohort, with comparable distribution between
intervention and control groups (92% vs 87%, RR 1.06,
95% CI10.96-1.16). Hyperglycemia during pregnancy

Shapla Khatun & Ferdousi Begum

was documented in 69% of participants (72%
intervention vs 65% control, RR 1.11, 95% CI 0.92-
1.33). Elevated body mass index was highly prevalent,
with 43% classified as overweight (BMI 25-29.9 kg/
m?) and 40% as obese (BMI >30 kg/m?). Advanced
maternal age (=35 years) was present in 39% of
participants. Nulliparity affected 29% of the cohort,
while 27% conceived through assisted reproductive
techniques. Previous obstetric complications including
chronic hypertension (16%), prior gestational
hypertension or preeclampsia (15%), and previous
intrauterine death or stillbirth (12%) were documented.
Less common risk factors included multiple pregnancy
(6.5%), antiphospholipid syndrome (2%), and previous
intrauterine growth restriction (1%). The relative risk
calculations demonstrated no statistically significant

Table-Il
Categorization of the study population by Risk factors (n=200)
Risk Factor Total % (of Intervention % among Control % Relative Risk
n Total) Group Intervention Group among (95% ClI)*
(200) (n=100) (n=100) Control
Family history of HTN 179 90 92 92 87 87 1.06(0.96-1.16)
Hyperglycemia in 137 69 72 72 65 65 1.1
pregnancy (0.92-1.33)
BMI 25-29.9 85 43 46 46 39 39 1.18
(Overweight) (0.85-1.63)
BMI =30 (Obese) kg/m? 79 40 41 41 38 38 1.08
(0.76-1.53)
Maternal age >35 yrs 77 39 38 38 39 39 0.97
(0.69-1.37)
Nulliparity 57 29 27 27 30 30 0.90 (0.59—
1.38)
Assisted conception 54 27 27 27 27 27 1.00
(OID/ART) (0.66-1.53)
Pregnancy interval 46 23 24 24 22 22 1.09
>10 yrs (0.68-1.74)
Chronic hypertension 32 16 17 17 15 15 1.13
(0.62-2.05)
Previous gestational 29 15 15 15 14 14 1.07
HTN/PE (0.55-2.07)
Previous 1UD/Stillbirth 23 12 11 11 12 12 0.92
(0.42-2.00)
Multiple pregnancy 13 6.5 6 6 7 7 0.86(0.29-2.57)
Antiphospholipid 4 2 2 2 2 2 1.00
syndrome (APS) (0.14-7.01)
Previous IUGR 2 1 1 1 1 1 1.00(0.06-15.9)

RR = relative risk; Cl = confidence interval; BMI = body mass index; OID = ovulation-inducing drug; ART =
assisted reproductive technique; HTN = hypertension; PE = preeclampsia; IlUD = intrauterine death; IUGR =

intrauterine growth restriction.
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differences in baseline risk factor distribution between
groups, confirming adequate randomization and
comparable baseline risk profiles.

Among the 100 participants in the control group who
received standard antenatal care without aspirin
prophylaxis, 48 women (48%) developed
preeclampsia during pregnancy. The mean gestational
age at preeclampsia onset in the control group was
33.6+2.97 weeks (range 24-38 weeks), with 79.2%
(38/48) developing preterm preeclampsia (<37 weeks).
At delivery, mean systolic blood pressure in controls
was 147.5£19.5 mmHg and mean diastolic blood
pressure was 96.6+14.0 mmHg. Significant proteinuria
(>2+) was present in 46% of control participants,
reflecting the high disease burden in this untreated
high-risk population.

The primary outcome of preeclampsia occurrence
showed dramatic differences between groups (Table
4, Chart 1). In the intervention group, only 8% of
participants developed preeclampsia compared to
48% in the control group, representing a 78% relative
risk reduction (RR 0.22, 95% CI 0.12-0.43, p=0.001).
This translates to an absolute risk reduction of 40
percentage points and a number needed to treat of
2.5, demonstrating substantial clinical benefit of low-
dose aspirin prophylaxis in this high- risk population.

Among the 56 participants who developed
preeclampsia, the timing of onset showed no
significant difference between groups (Table 5). Mean
gestational age at preeclampsia diagnosis was
comparable between intervention and control groups
(33.38+2.62 weeks vs 33.61£2.97 weeks, p=0.579).
Preterm preeclampsia (occurring before 37 weeks)
was predominant in both groups, affecting all 8 cases
in the intervention group (100%) and 38 of 48 cases
(79.2%) in the control group (p=0.154). This finding
indicates that while aspirin significantly reduced the
overall incidence of preeclampsia, it did not
substantially alter the gestational timing of disease
onset in those who developed the condition.

At the time of delivery, significant differences in blood
pressure parameters were observed between groups
(Table 3). Mean systolic blood pressure was
substantially lower in the intervention group compared
to controls (127.6+17.5 mmHg vs 147.5£19.5 mmHg,
p=0.001), representing a mean reduction of 19.9
mmHg. Similarly, mean diastolic blood pressure
showed significant reduction in the aspirin group
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Figure 1: Occurrence of Preeclampsia (PE)

Bar chartillustrating the proportion of women developing
preeclampsia in the intervention versus control groups
(n=200). The incidence of PE was markedly lower in the
intervention group (8%) compared with controls (48%),
indicating a significant risk reduction (RR = 0.22, 95%
Cl10.12-0.43; p<0.001).

(85.2+11.0 mmHg vs 96.6+14.0 mmHg, p=0.001), with
a mean difference of 11.4 mmHg.

The proportion of participants maintaining systolic
blood pressure below 140 mmHg was significantly
higher in the intervention group (70% vs 25%, RR 0.39,
95% C10.28-0.57, p=0.001) (Chart 3). Likewise, 70%
of intervention group participants maintained diastolic
blood pressure below 90 mmHg compared to only
25% in the control group (RR 0.39, 95% C10.28-0.57,
p=0.001) (Chart 4). These findings demonstrate that
low-dose aspirin provided effective blood pressure
control in this high-risk cohort, with three-quarters of
the control group developing hypertensive levels
compared to only 30% of the intervention group.

Proteinuria, a key diagnostic criterion and marker of
disease severity in preeclampsia, demonstrated
marked differences between groups (Table 3). The
majority of intervention group participants (72%) had
no proteinuria at delivery, compared to only 34% in
the control group (p=0.001). Mild proteinuria (<2+) was
present in 22% of the intervention group and 20% of
controls. Significant proteinuria (>2+), indicating severe
disease, was substantially less common in the aspirin
group (6%) compared to controls (46%), representing
a 56% relative risk reduction (RR 0.44, 95% C10.31-
0.61, p=0.001) (Chart 5). This substantial difference
in proteinuria prevalence reflects not only reduced
disease incidence but also decreased disease severity
among intervention group participants who developed
hypertensive complications.

Gestational hypertension without proteinuria occurred
in 21% of the intervention group versus 31% of controls,
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showing a 24% relative risk reduction that favored the
intervention group (RR 0.76, 95% CI 0.53-1.09,
p=0.107) (Table 4, Chart 2). Although this reduction
did not reach statistical significance, the trend
suggests potential benefit of aspirin prophylaxis in
preventing gestational hypertension, though the effect
was less pronounced than for preeclampsia with
proteinuria.

Mean gestational age at delivery was similar between
groups (Table 6), with the intervention group delivering
at 34.6+1.77 weeks (range 31-37 weeks) compared
to 35.08+3.08 weeks (range 25-38 weeks) in controls
(p=0.670). This similarity in delivery timing, despite
the dramatic reduction in preeclampsia incidence,
reflects the complex interplay of multiple risk factors
in this high-risk population. The high baseline
prevalence of conditions such as advanced maternal
age (39%), nulliparity (29%), assisted conception
(27%), and chronic hypertension (16%) contributed
to preterm delivery decisions independent of
preeclampsia status. Additionally, severe
preeclampsia cases requiring early delivery occurred
in both groups, though far less frequently in the
intervention arm.

Mode of delivery demonstrated statistically significant
differences (Table 7). Cesarean section was performed
in 99% of control group participants compared to 92%
of the intervention group (p=0.017), with corresponding

Shapla Khatun & Ferdousi Begum

normal vaginal delivery rates of 1% and 8%
respectively. While statistically significant, both groups
had high cesarean rates reflecting the overall high-
risk nature of the study population. The modestly lower
cesarean rate in the intervention group likely reflects
the reduced severity of hypertensive complications,
though multiple other obstetric indications (including
malpresentation, previous cesarean delivery, and non-
reassuring fetal status) influenced delivery mode
decisions in this cohort.

Other maternal outcomes showed generally
comparable rates between groups (Table 7).
Oligohydramnios occurred in 6% of intervention
participants versus 10% of controls (p=0.297). Preterm
labor rates were similar (5% vs 6%, p=0.756).
Antepartum hemorrhage was rare, occurring in 2% of
control group participants with no cases in the
intervention group (p=0.155). These findings suggest
that aspirin prophylaxis did not significantly impact
the occurrence of other pregnancy complications
beyond hypertensive disorders.

Fetal outcomes showed no significant differences
attributable to aspirin therapy (Table 8). Preterm birth
rates were nearly identical between groups (42%
intervention vs 43% control, p=1.000), consistent with
the similar gestational ages at delivery and reflecting
the high-risk profile of the cohort. The persistence of
elevated preterm birth rates in the intervention group,

Table-lll
Categorization by blood pressure & proteinuria at the time of delivery (n=200)

Blood pressure Intervention(n=100) Control(n=100) P value
Systolic blood pressure (mmHg) N % N %
<140 70 70.0 25 25.0 a0.001s
>140 30 30.0 75 75.0
Mean +SD 127.6 +17.5 147.5 +19.5 b0.001s
Range (min-max) 95 -170 110 -190
Diastolic blood pressure (mmHg)
<90 70 70.0 25 25.0 a0.001s
>90 30 30.0 75 75.0
Mean +SD 85.2+11.0 96.6+14.0 b0.001s
Range (min-max) 70-120 70-130
Proteinuria Nil

72 72.0 34 34.0 a0.001s
<2+ 22 220 20 20.0
>2+ 6 6.0 46 46.0

s = significant; ns = not significant; ap = Chi-square test; bp = unpaired t-test
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despite dramatic reduction in preeclampsia,
underscores the contribution of other risk factors to
preterm delivery in this population. Intrauterine death
occurred in 1% of intervention pregnancies compared
to 5% of controls, showing a trend toward reduction
though this difference was not statistically significant
(p=0.097). Small for gestational age infants were
delivered in 10% of intervention cases versus 16% of
controls (p=0.207), suggesting a potential protective

Vol. 40, No. 2

effect on fetal growth that did not achieve statistical
significance in this sample size. Stillbirth was rare,
occurring in one control group participant (1%) with
no cases in the intervention group (p=0.316).

Neonatal intensive care unit admission rates were
comparable (37% intervention vs 34% control,
p=0.568). The similar NICU admission rates, despite
improved maternal outcomes in the intervention group,

Table-IV
Occurrence of PE and gestational HTN (n=200)
Intervention (n=100) Control (n=100)RR (95% C.1I) P value
N % N %
PE Occurred 0.22(0.12-0.43) 0.0018
Present 8 8.0 48 48.0
Absent 92 92.0 52 52.0
Gestational HTN
Present 21 21.0 31 31.0 0.76 (0.53-1.09) 0.107"s
Absent 79 79.0 69 69.0
SBP (mmHg)
>140 30 30.0 75 75.0 0.39(0.28-0.57) 0.001s
<140 70 70.0 25 25.0
DBP (mmHg)
>90 30 30.0 75 75.0 0.39(0.28-0.57) 0.001s
<90 70 70.0 25 25.0
Proteinuria
<2+ ->2+ 28 28.0 66 66.0 0.44 (0.31-0.61) 0.0018
Nil 72 72.0 34 34.0

s = significant; ns = not significant; PE = preeclampsia; HTN = hypertension; SBP = systolic blood pressure;

DBP = diastolic blood pressure.
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Figure 2: Occurrence of Gestational Hypertension
Distribution of gestational hypertension across study
groups. Although the intervention group showed a lower
rate (21%) compared with controls (31%), the
difference did not reach statistical significance (RR =
0.76, 95% C1 0.53-1.09; p = 0.107).
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Figure 3: Occurrence of Systolic Hypertension (SBP
>140 mmHg)

Comparison of systolic hypertension prevalence (SBP
>140 mmHg) between groups. The intervention
significantly reduced high systolic pressure (30% vs
75% in controls; RR = 0.39, 95% CI1 0.28-0.57; p <
0.001), demonstrating effective blood pressure control.
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Figure 4: Occurrence of Diastolic Hypertension (DBP
>90 mmHg)

Proportion of participants with elevated diastolic blood
pressure (DBP e” 90 mmHg) by group. Similar to SBP
findings, the intervention group showed significantly
fewer cases (30% vs 75%; RR =0.39, 95% C1 0.28—
0.57; p <0.001).

Figure 5: Occurrence of Significant Proteinuria (>2+)
Bar chart showing rates of significant proteinuria (>2+)
in both groups. The intervention group exhibited a lower
frequency (28%) compared with controls (66%),
reflecting a substantial protective effect (RR = 0.44,
95% C10.31-0.61; p < 0.001).

Table-V
Gestational weeks of developing Preeclampsia (n=56)
Intervention(n=8) Control(n=48) P value
PE Occurred (weeks) N % N %
Pre Pre-term PE <370 (weeks) 8 100.0 38 79.2 30.154"s
Tet Term  PE >37*0 (weeks) 0 0.0 10 20.8
Mea Mean +SD 33.38+2.62 33.6+2.97 bQ.579ns
Ran Range (min-max) 28-36 24-38
ns = not significant; ap = Chi-square test; bp = unpaired t-test.
Table-VI
Gestational age (weeks)at the time of delivery (n=200)
Intervention (n=100) Control (n=100) P value
Mean+SD Mean+SD
Gestational age at delivery(weeks) 34.6+1.77 35.08+3.08 0.670n
Range (min-max) 31-37 25-38
ns = not significant; p value derived from unpaired t-test.
Table-VII
Maternal other outcomes of trial patients (n=200)
Outcomes Intervention(n=100) Control(n=100) P value
N % N %
Oligohydramnios 6 6.0 10 10.0 0.297ns
PTL 5 5.0 6 6.0 0.756"
APH 0 0.0 2 2.0 0.155M
Mode of delivery
NVD 8 8.0 1 1.0 0.0178
CS 92 92.0 99 99.0

s = significant; ns = not significant; PTL = preterm labour; APH = antepartum hemorrhage; NVD = normal

vaginal delivery; CS = cesarean section.
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Table-VIII
Fetal outcomes of trial patients (n=200)
Outcomes Intervention(n=100) Control(n=100) P value
N % N %
PTB 42 42.0 43 43.0 a1.000"s
IUD 1 1.0 5 5.0 a0.097"
SGA 10 10.0 16 16.0 a0.207"ns
Still Birth 0 0.0 1 1.0 a0.316"s
NICU admission 37 37.0 K% K% a0.568"s
Wight of the baby(kg)
<25 35 35.0 42 42.0
e"2.5 65 65.0 58 58.0
Mean SD 2.1+0.45 2.240.7 b.231ns
Range(min-max) 0.8-3.8 0.54

ns = not significant; PTB = p1reterm birth; IUD = intrauterine death; SGA = small for gestational age; NICU =

neonatal intensive care unit.

reflect the high prevalence of preterm births in both
groups necessitating neonatal intensive care
regardless of preeclampsia status. Mean birth weight
showed no significant difference between groups
(2.1£0.45 kg in intervention vs 2.2+0.7 kg in control,
p=0.231). The proportion of low birth weight infants
(<2.5 kg) was similar (35% intervention vs 42%
control), indicating that aspirin prophylaxis did not
adversely affect fetal growth parameters while
substantially reducing maternal hypertensive
complications and disease severity.

Discussion

This randomized controlled trial demonstrated that
prophylactic low-dose aspirin (75 mg daily) initiated
at 12-19 weeks substantially reduced preeclampsia
incidence in high-risk Bangladeshi women by 78%
(8% vs 48%, RR 0.22, 95% CI1 0.12-0.43, p=0.001),
with a number needed to treat of 2.5. Secondary
outcomes showed mean systolic blood pressure
reduction of 19.9 mmHg and diastolic reduction of
11.4 mmHg (both p=0.001), with significant proteinuria
reduced by 87% (6% vs 46%, p=0.001), confirming
aspirin’s excellent safety profile without adverse fetal
effects.

Our 78% risk reduction exceeds ASPRE trial’s 62%
reduction (OR 0.38, 95% CI 0.20-0.74) using 150 mg
aspirin at 11-14 weeks in European populations [1].
Roberge et al.’s meta-analysis showed aspirin >100
mg before 16 weeks achieved RR 0.47 (95% Cl 0.34-
0.65) [15]. Our 75 mg dose at 12-19 weeks showed
comparable efficacy, suggesting moderate-dose
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aspirin achieves substantial benefit in populations with
exceptionally high baseline risk, aligning with Asian
population analyses [25].

The 48% preeclampsia incidence in our control group
substantially exceeds previously reported rates from
Bangladesh (14.4%) [26], and global estimates (2-
8%) [23], warranting careful interpretation. This reflects
a highly selected, extreme-risk cohort rather than
representative Bangladeshi pregnant women. Our
study was conducted at Bangladesh’s premier
diabetes and endocrine hospital, concentrating the
most severe cases requiring specialized care. Unlike
community-based cohorts, our population represents
the tail end of risk distribution with unprecedented
risk factor clustering: 90% family history of
hypertension, 72% hyperglycemia, 40% obesity, and
42% anemia. Women with concurrent diabetes and
chronic hypertension demonstrate preeclampsia rates
of 35-50% even with standard care [9,13]. Strict
inclusion criteria requiring €”2 major risk factors were
deliberately enriched for extreme-risk phenotype.
Bangladesh exhibits unique pregnancy risk
epidemiology with 42% anemia prevalence, 37% first-
trimester ANC access, and 16.7% diabetes in
pregnancy in urban tertiary centers [5,26,27]. This
high baseline risk enhances internal validity for
evaluating aspirin efficacy in extreme-risk populations
but limits generalizability to broader populations. Our
findings are most applicable to tertiary-level risk
stratification and should not be extrapolated to
community-level screening.
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Aspirin’s efficacy aligns with established pathogenesis
where defective placentation from inadequate
trophoblastic invasion causes placental hypoxia and
endothelial dysfunction [7,8]. Aspirin irreversibly inhibits
platelet cyclooxygenase-1, suppressing thromboxane
A2 while preserving prostacyclin [11,12]. Beyond
antiplatelet effects, aspirin reduces trophoblastic
apoptosis, facilitates spiral artery remodeling, and
modulates angiogenic factors [12,14]. The 87%
proteinuria reduction requires mechanistic elaboration
beyond conventional antiplatelet effects.
Preeclampsia’s pathognomonic renal lesion,
glomerular capillary endotheliosis, results from
systemic endothelial activation and anti-angiogenic
factors with elevated sFlt-1 and reduced PIGF [8,34].
Aspirin attenuates this cascade through reduced
oxidative stress, modulation of angiogenic balance,
and direct endothelial stabilization [14,35]. The
substantial blood pressure reduction in our aspirin
group directly translates to reduced glomerular
hydrostatic pressure and decreased mechanical
podocyte injury. Recent metabolomics studies
demonstrate aspirin recalibrates inflammatory and
oxidative stress pathways beyond COX inhibition [14].
The dramatic effect may reflect enhanced aspirin
responsiveness in heightened baseline inflammatory
and prothrombotic states characteristic of diabetes,
obesity, and metabolic syndrome [4,13]. The 72%
hyperglycemia prevalence is particularly relevant, as
diabetic pregnancy causes placental dysfunction
through oxidative stress pathways that aspirin
counteracts [7,9]. Initiation before 16 weeks halves
preeclampsia rates [12,15].

Our control group received standard antenatal care
per Bangladesh national guidelines including monthly
visits, blood pressure monitoring, proteinuria
screening, glycemic management, and nutritional
counseling. Randomization achieved excellent
baseline balance with no significant differences in
maternal age (28.4 vs 28.1 years, p=0.74), BMI
distribution (p=0.58), diabetes prevalence (69% vs
74%, p=0.51), or family history of hypertension (90%
vs 88%, p=0.68). Control group compliance with
standard ANC visits was 94% with no participants
initiating aspirin during the study period. Standard care
does not include aspirin prophylaxis in Bangladesh’s
public health system due to limited provider knowledge
(16.4% of LMIC obstetric providers aware) [30],
persistent safety concerns [31], and lack of national

Shapla Khatun & Ferdousi Begum

guideline integration until 2024. The control group’s
48% preeclampsia rate represents the natural history
of extreme-risk pregnancy without aspirin prophylaxis
in this setting.

International guidelines vary: USPSTF recommends
81 mg after 12 weeks [18], FIGO advocates 75-150
mg before 16 weeks [19], and WHO endorses 75-100
mg from early pregnancy [20]. Our study validates
that 75 mg, WHO’s lower range, achieves dramatic
risk reduction in South Asian populations. This study
addresses critical evidence gaps by generating data
from South Asian populations in LMIC contexts where
previous trials predominantly enrolled European/North
American populations, limiting generalizability [24,25].
Bangladesh presents unique epidemiological context
with substantial diabetes burden and limited early ANC
access [5,26]. Our pragmatic design using simple
clinical risk factor-based screening enhances
implementability in resource-limited settings where
70% of deliveries occur at district/sub-district facilities
lacking advanced screening [27,28]. At <300 Taka (<$3
USD) per course, aspirin demonstrates cost-
effectiveness [24,28].

The open-label design introduces potential bias,
though the magnitude of effect (78% reduction,
p=0.001) and objective outcome measures suggest
genuine efficacy beyond ascertainment bias [11,21].
Laboratory proteinuria quantification was performed
by blinded technicians. Single-center design at
specialized tertiary diabetes hospital limits
generalizability to community settings and average-
risk populations. Sample size (n=200) limited
detection of less common outcomes. Intrauterine
death (1% vs 5%, p=0.097), stillbirth (0% vs 1%,
p=0.316), and antepartum hemorrhage (0% vs 2%,
p=0.155) showed favorable trends without statistical
significance. Aspirin initiation timing (12-19 weeks)
extends beyond optimal early-initiation (<16 weeks)
[12,15,19], reflecting pragmatic constraints where only
37% access care before 16 weeks [5,26]. The
observed efficacy despite later initiation suggests
benefit persists in extreme-risk populations while
emphasizing earliest possible initiation.

Given preeclampsia/eclampsia accounts for 24% of
maternal deaths in Bangladesh with 46 per 100,000
live births attributable mortality [5,6], widespread
aspirin implementation at tertiary and district levels
could meaningfully reduce mortality. Concerns about
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postpartum hemorrhage [31] require risk-benefit
communication, though our study found no antepartum
hemorrhage increase, consistent with extensive safety
data[21,22,23]. Future research requires multi-center
RCTs across diverse healthcare settings, mechanistic
studies examining angiogenic biomarkers and
inflammatory pathways, implementation science
research addressing provider knowledge gaps and
adherence optimization, dose-optimization studies
comparing 75-100 mg, and long-term follow-up
assessing maternal cardiovascular and offspring
neurodevelopmental outcomes [22,23].

Conclusion and Recommendation

This randomized controlled trial provides robust
evidence that prophylactic low-dose aspirin (75 mg daily)
initiated between 12-19 weeks of gestation substantially
reduces preeclampsia incidence in high-risk
Bangladeshi women, with a 78% relative risk reduction
and excellent maternal and fetal safety profile. These
findings validate the applicability of international
guidelines to South Asian populations and support
implementation of risk factor-based aspirin prophylaxis
in low- and middle-income country settings. The
dramatic efficacy observed in our high-risk tertiary care
population, while requiring validation in more
generalizable settings, demonstrates proof-of-concept
that aspirin prophylaxis can meaningfully reduce
preeclampsia burden when targeting appropriately high-
risk women. Translation of these findings into
population-level impact will require health system
strengthening to ensure early antenatal care access,
comprehensive provider training, clear clinical
guidelines, and integration of aspirin prophylaxis into
national maternal health strategies. With preeclampsia
and eclampsia accounting for nearly one-quarter of
maternal deaths in Bangladesh, evidence-based
implementation of this safe, effective, and affordable
intervention represents a critical opportunity to
accelerate progress toward maternal mortality reduction
and improve pregnancy outcomes for high-risk women.
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