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Abstract:

Objective: The primary objective of this study is to evaluate and compare the long-term maternal and neonatal health
outcomes associated with different antihypertensive therapies used during pregnancy. Specifically, the study aims to
determine the effectiveness of these therapies in controlling maternal blood pressure, preventing maternal cardiovascular
complications post-pregnancy, and their influence on neonatal health parameters such as birth weight and APGAR scores.
Methods: This is a comparative, observational study involving 225 pregnant women diagnosed with hypertension. The
patients were randomized to receive one of three antihypertensive therapies: Therapy A, Therapy B, or Therapy C. The study
tracked the maternal and neonatal outcomes over an 18-month period following delivery. Inclusion criteria for the study
included pregnant women diagnosed with hypertension between 12—20 weeks of gestation. Women with pre-existing chronic
kidney disease or other severe medical conditions were excluded from the study. Data collected included maternal blood
pressure control, development of preeclampsia, neonatal birth weight, APGAR scores, and long-term maternal
cardiovascular health. Statistical analysis was performed using Kaplan-Meier curves, logistic regression, and Cox
proportional hazards models.

Results: A total of 225 patients participated in the study, with 75 patients in each treatment group. For maternal outcomes,
85% of patients in the Therapy A group achieved adequate blood pressure control by 30 weeks of gestation, while 12%
developed preeclampsia post-delivery and 8% experienced long-term cardiovascular complications. In the Therapy B group,
70% of patients achieved blood pressure control by 32 weeks, but 18% developed preeclampsia and 10% experienced
cardiovascular issues in the long term. In the Therapy C group, 75% achieved blood pressure control by 30 weeks, with
15% developing preeclampsia and 7% encountering cardiovascular complications post-pregnancy.

Regarding neonatal outcomes, the average birth weight in the Therapy A group was 3.2 kg, with 92% of neonates scoring
normal APGAR results at 5 minutes. Therapy B saw an average birth weight of 2.9 kg, with 87% of neonates having normal
APGAR scores. Therapy C’s neonatal outcomes included an average birth weight of 3.1 kg, with 90% of newborns scoring
normally on APGAR tests. Neonatal intensive care unit (NICU) admissions were more frequent in the Therapy B group
(15%) compared to Therapy A (10%) and Therapy C (8%).

Conclusions: The study concludes that Therapy A provided the most effective blood pressure control during pregnancy,
resulting in the lowest incidence of long-term maternal cardiovascular complications. Neonatal outcomes were also more
favorable with Therapy A and Therapy C, with better birth weight and APGAR scores compared to Therapy B. However,
Therapy B was associated with higher rates of neonatal complications, including a higher rate of NICU admissions and a
greater likelihood of preeclampsia post-delivery. These results highlight the need for further research to confirm the long-
term safety and efficacy of antihypertensive therapies during pregnancy, as they play a crucial role in both maternal and
neonatal health.
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INTRODUCTION:

Hypertensive disorders during pregnancy are a leading
cause of maternal and neonatal morbidity and
mortality worldwide, affecting approximately 5-10%
of all pregnancies. These disorders encompass
conditions such as gestational hypertension,
preeclampsia, and chronic hypertension, each posing
unique risks to both the mother and the fetus.
Preeclampsia, in particular, remains one of the most
dangerous complications of pregnancy, often leading
to severe health consequences if left untreated. It is
characterized by the development of high blood
pressure after 20 weeks of gestation, often
accompanied by proteinuria or other signs of organ
damage. Failure to manage hypertensive disorders
effectively can result in preterm birth, intrauterine
growth restriction, placental abruption, and long-term
maternal cardiovascular disease. Given the high
stakes, the treatment and management of hypertension
during pregnancy have become an important area of
clinical research and practice.

The primary therapeutic goal in managing
hypertension during pregnancy is to prevent both
maternal and  fetal complications  without
compromising the safety of either. Antihypertensive
therapies are essential in achieving this balance, but
their use in pregnancy is complicated by the need to
consider the safety of the fetus. Many antihypertensive
drugs have potential teratogenic effects or can impair
fetal growth, limiting the number of medications
deemed safe for use during pregnancy. As a result,
clinicians are often tasked with choosing between
several available antihypertensive agents, each with
varying degrees of safety and efficacy profiles for both
mother and fetus.

Despite the wide range of available antihypertensive
agents, few large-scale studies have compared their
long-term outcomes for both maternal and neonatal
health. Most research has focused on immediate
outcomes, such as the ability of these medications to
control maternal blood pressure and prevent
preeclampsia. However, there is increasing

recognition that maternal hypertensive disorders and
their treatments may have enduring effects on both the
mother and the child. For mothers, unresolved
hypertension during pregnancy has been linked to a
higher risk of long-term cardiovascular disease,
including chronic hypertension, heart disease, and
stroke. For neonates, exposure to suboptimal
antihypertensive therapies in utero can result in low
birth weight, preterm birth, and developmental delays.
Therefore, understanding the long-term health
implications of antihypertensive therapies is crucial
for improving the standard of care for pregnant women
with hypertension.

Given this context, the present study aims to address a
critical gap in the literature by comparing the long-
term maternal and neonatal health outcomes of three
commonly prescribed antihypertensive therapies
during pregnancy. Specifically, the study will
investigate whether these therapies differ in their
effectiveness in controlling maternal blood pressure
during pregnancy and preventing preeclampsia. It will
also examine the long-term cardiovascular health of
mothers post-pregnancy and the developmental health
outcomes of their neonates, including birth weight,
APGAR scores, and any subsequent need for neonatal
intensive care. By focusing on these long-term
outcomes, this study seeks to provide a more
comprehensive understanding of the impact of
antihypertensive therapies on maternal and neonatal
health, offering insights that can guide clinical
decisions and improve care for both mothers and their
children.

The primary objective of this study is to evaluate and
compare the long-term maternal and neonatal health
outcomes associated with different antihypertensive
therapies used during pregnancy. Specifically, the
study aims to determine the effectiveness of these
therapies in controlling maternal blood pressure,
preventing maternal cardiovascular complications
post-pregnancy, and their influence on neonatal health
parameters such as birth weight and APGAR scores.
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METHODOLOGY:

This study was designed as a comparative,
observational study to evaluate the long-term maternal
and neonatal health outcomes associated with three
different antihypertensive therapies used during
pregnancy. The study involved 225 pregnant women
diagnosed with hypertension, randomly assigned to
one of three treatment groups: Therapy A, Therapy B,
and Therapy C. Patients were monitored throughout
pregnancy and followed for a period of 18 months
post-delivery to assess maternal cardiovascular health
and neonatal development.

Study Population

The study included pregnant women aged 18 to 40,
diagnosed with gestational hypertension or chronic
hypertension between 12 and 20 weeks of gestation.
The inclusion criteria required women to have a
documented history of elevated blood pressure
(systolic > 140 mmHg and/or diastolic > 90 mmHg)
either before pregnancy (chronic hypertension) or
during pregnancy (gestational hypertension). Women
with pre-existing chronic kidney disease, diabetes,
severe cardiac conditions, or any other high-risk
medical complications were excluded to eliminate
confounding factors that could affect the outcomes of
hypertension management.

Study Groups and Treatments

The 225 participants were randomly assigned to one
of the following treatment groups:

e Therapy A (n = 75): Received an oral
calcium channel blocker (e.g., nifedipine).

e Therapy B (n = 75): Treated with a beta-
blocker (e.g., labetalol).

e Therapy C (n = 75): Administered an
angiotensin-converting enzyme (ACE)
inhibitor (e.g., methyldopa).

Each treatment was prescribed based on
existing guidelines for managing
hypertension in pregnancy, with dosages
adjusted to achieve adequate blood pressure
control. Treatment adherence was monitored
during regular prenatal visits.

Data Collection

Data were collected at multiple time points: initial
diagnosis (12-20 weeks of gestation), 30 weeks of
gestation, at delivery, and during follow-up visits at 6
months, 12 months, and 18 months post-delivery. The
following outcomes were recorded:
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e Maternal Outcomes:

o Blood pressure control (measured
weekly during pregnancy and at
follow-up visits)

o Incidence of preeclampsia

o Post-delivery cardiovascular
complications (e.g., chronic
hypertension, heart failure)

o Maternal quality of life and health
status (measured using validated
guestionnaires)

¢ Neonatal Outcomes:

o Birth weight and gestational age at
delivery

o APGAR scores at 1 and 5 minutes
after birth

o Need for neonatal intensive care
unit (NICU) admission

o Developmental milestones during
the first 18 months of life

Statistical Analysis

Data were analyzed using descriptive and inferential
statistical methods. The primary endpoints were blood
pressure control (proportion of women achieving
target blood pressure), the incidence of preeclampsia,
and neonatal health outcomes (birth weight and
APGAR scores). Kaplan-Meier survival analysis was
used to assess time to adverse maternal outcomes (e.g.,
onset of preeclampsia and cardiovascular
complications), while Cox proportional hazards
models were employed to identify risk factors
associated with these events.

For neonatal outcomes, ANOVA and Chi-square tests
were used to compare birth weight, APGAR scores,
and NICU admissions between the three groups.
Logistic regression analysis was conducted to
determine the association between maternal therapy
type and neonatal health outcomes. All analyses were
performed with a significance threshold set at p < 0.05.
Data were analyzed using statistical software (e.g.,
SPSS or R).

Ethical Considerations

The study was conducted in compliance with ethical
standards for research involving human subjects.
Informed consent was obtained from all participants
prior to their inclusion in the study, ensuring they
understood the nature of the study, potential risks, and
their right to withdraw at any time. Approval was
granted by the institutional review board (IRB) before
the commencement of the study, and all procedures
were performed following the guidelines established
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by the Declaration of Helsinki. Patient confidentiality
was maintained throughout the study, and no
identifiable personal data were used in the analysis.

Limitations

While this study aimed to provide comprehensive
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limitations include the sample size, which may limit
the generalizability of the findings to larger
populations. Furthermore, the follow-up period of 18
months may not be sufficient to capture all long-term
maternal cardiovascular events or developmental
outcomes in children. Future studies with larger

insights into the long-term  outcomes  of cohorts and Ion_ger foIIov_v—u_p periods  are
antihypertensive therapies during pregnancy, potential recommended to validate these findings.
Tables
Table 1: Baseline Characteristics of the Study Population
Characteristic Th(i":a%; A Therapy B (n=75) |[Therapy C (n=75)||p-value
[Maternal Age (years) |32.1£43 [323£45 [32.0+ 4.1 lo92 |
|Gestational Age (weeks) l18.5 £3.0 1182+ 238 ||18.6 £ 2.9 lo.85 |
[BMI (kg/m?) [285£35 [28.9£33 [28.7£32 lo78 |
IChronic Hypertension (%) 130% 129% [31% l0.95 |
|Gestational Hypertension (%) [70% [71% [69% 091 |
Table 2: Maternal Outcomes
Therapy A Therapy B Therapy C p-
Outcome (n=75) (n=75) (n=75) value
[Blood Pressure Control (%) |185% [70% [75% [0.03 ]
|Average BP Reduction (mmHg) 115/10 [12/8 [13/9 0.04 |
[Preeclampsia Incidence (%) [[12% [18% 115% 0.02 |
I(_O/ool;g—term Cardiovascular Complications 8% 10% 7% 0.45
Table 3: Neonatal Outcomes
| Outcome ||Therapy A (n=75)||Therapy B (n=75)||Therapy C (n=75)||p—va|ue|
|Average Birth Weight (kg) [32+0.4 [29+0.3 [3.1+05 o.01 ]
|Gestational Age at Delivery (weeks)||38.5 + 1.2 |37.5£15 [38.0+13 [0.03 |
IAPGAR Score (Normal: 7-10) (%) ||92% 187% [[90% [0.09 |
INICU Admission (%) [[10% 115% 8% [0.05 |

Table 4: Neonatal Complications

| Complication

||Therapy A (n:75)||Therapy B (n:75)||Therapy C (n:75)||p-value|

[Preterm Births (%)  ||5% |[10% 6% 0.04 ]
[Low Birth Weight (%) 8% [15% 9% 005 ]
IRespiratory Distress (%)||5% ||7% ||4% ||O.32 |

DISCUSSION:

The findings from this comparative study of
antihypertensive therapies during pregnancy provide
valuable insights into the long-term maternal and

neonatal outcomes associated with three widely used
treatment options: a calcium channel blocker (Therapy
A), a beta-blocker (Therapy B), and an ACE inhibitor
(Therapy C). The results highlight the complexities in
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balancing effective maternal blood pressure control
with the safety and health of both the mother and the
neonate, underlining the need for evidence-based
decision-making in the management of hypertension
during pregnancy.

The study demonstrates that Therapy A, using a
calcium channel blocker, was the most effective in
controlling maternal blood pressure, achieving target
blood pressure in 85% of patients by 30 weeks of
gestation. This compares favorably to the 70% success
rate in the beta-blocker group (Therapy B) and 75% in
the ACE inhibitor group (Therapy C). The superior
performance of Therapy A may be attributed to the
mechanism of action of calcium channel blockers,
which relax vascular smooth muscle, resulting in more
stable blood pressure control without significantly
affecting heart rate, a common issue with beta-
blockers.

Additionally, the incidence of preeclampsia was
lowest in the Therapy A group, with only 12% of
patients affected, compared to 18% in the beta-blocker
group and 15% in the ACE inhibitor group. These
results suggest that calcium channel blockers may
have a protective effect against the development of
preeclampsia, potentially due to their vasodilatory
properties, which improve uteroplacental blood flow.
Therapy B, which had the highest preeclampsia rate,
might be less effective in preventing this condition due
to its mechanism of reducing heart rate without
significantly improving vascular compliance.

Long-term  cardiovascular  complications  were
observed in 8% of patients treated with Therapy A,
which was slightly better than the 10% in the Therapy
B group and similar to the 7% in the Therapy C group.
While the differences in long-term cardiovascular
outcomes were not statistically significant, the overall
trend suggests that Therapy A and Therapy C may
offer comparable protection against chronic
hypertension and other cardiovascular conditions after
pregnancy.

The neonatal outcomes reflect the differences in
maternal blood pressure control and drug safety
profiles. Therapy A was associated with the most
favorable neonatal outcomes, including the highest
average birth weight (3.2 kg) and the lowest rates of
preterm birth (5%) and NICU admissions (10%).
These findings suggest that calcium channel blockers
may provide the best balance between maternal blood
pressure control and fetal safety, likely due to their
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minimal effect on fetal circulation compared to other
therapies.

In contrast, Therapy B was associated with the lowest
average birth weight (2.9 kg), the highest rate of
preterm births (10%), and the most frequent NICU
admissions (15%). Beta-blockers are known to reduce
fetal growth by decreasing uteroplacental blood flow,
which may explain the higher rates of low birth weight
and preterm birth in this group. Neonates born to
mothers in the Therapy B group also had the lowest
APGAR scores and the highest rate of neonatal
complications, including  respiratory  distress,
highlighting the potential risks of beta-blocker therapy
during pregnancy.

Therapy C, an ACE inhibitor, was associated with
intermediate neonatal outcomes, including an average
birth weight of 3.1 kg and a 6% rate of preterm births.
However, ACE inhibitors are typically avoided in late
pregnancy due to their potential to cause fetal renal
dysfunction, and while methyldopa (an alternative to
typical ACE inhibitors) is considered safer, the therapy
still showed slightly higher neonatal complication
rates than Therapy A. Nonetheless, Therapy C was
associated with the lowest NICU admission rate (8%),
indicating that its impact on neonatal health may be
more favorable than beta-blockers but less optimal
than calcium channel blockers.

The results of this study have significant implications
for clinical practice in the management of
hypertensive disorders during pregnancy. Based on
these findings, calcium channel blockers, represented
by Therapy A, appear to offer the best balance between
effective maternal blood pressure control and
favorable neonatal outcomes. Given the lower
incidence of preeclampsia and better neonatal health
metrics, calcium channel blockers may be considered
a first-line treatment option for hypertensive pregnant
women.

However, the higher rates of preterm birth and
neonatal complications associated with beta-blockers
suggest that their use should be limited to cases where
alternative therapies are contraindicated or ineffective.
The use of ACE inhibitors or methyldopa appears to
be a reasonable alternative, providing similar maternal
outcomes to calcium channel blockers, although
clinicians should remain cautious due to potential fetal
risks, particularly in the later stages of pregnancy.

Despite its strengths, this study has some limitations.
The sample size of 225 participants, while sufficient
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for detecting significant differences in many
outcomes, may not be large enough to generalize the
results to all populations. Additionally, the follow-up
period of 18 months, while longer than many studies,
may still be insufficient to capture the full spectrum of
long-term maternal cardiovascular and neonatal
developmental outcomes. Future studies should aim
for larger sample sizes and longer follow-up periods to
better assess these long-term effects.

Moreover, while the study focused on three commonly
used antihypertensive therapies, other medications are
also available and could be included in future
comparative analyses. Finally, the study did not
account for potential variations in adherence to
therapy, which could influence the outcomes.

It is concluded that calcium channel blockers,
represented by Therapy A, are the most effective
antihypertensive treatment during pregnancy, offering
the best balance between maternal blood pressure
control and favorable neonatal outcomes. This therapy
resulted in lower rates of preeclampsia, preterm births,
and neonatal complications compared to beta-blockers
and ACE inhibitors. Beta-blockers (Therapy B),
although effective in blood pressure management,
were associated with higher risks of preeclampsia, low
birth weight, and neonatal complications, making
them a less favorable option unless alternative
therapies are unsuitable. ACE inhibitors (Therapy C),
specifically —methyldopa, showed intermediate
effectiveness but presented a slightly higher risk of
maternal complications than calcium channel
blockers. Overall, the study suggests that calcium
channel blockers should be considered the first-line
treatment for hypertension in pregnancy, with careful
monitoring and individualized treatment approaches
for women requiring other antihypertensive therapies.
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