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Abstract

Background: Oligohydramnios, characterized by a low Amniotic Fluid Index (AFI), is associated with adverse pregnancy
outcomes, including fetal growth restriction, preterm labor, and low birth weight. Effective interventions for improving
AFI are critical, particularly in resource-limited settings. L-Arginine, a nitric oxide precursor, has shown promise in
enhancing uteroplacental circulation and increasing AFI. This study aimed to evaluate the efficacy of L-Arginine
supplementation in improving AFl and associated maternal and neonatal outcomes in pregnant women with
oligohydramnios in Bangladesh. Methods: This study was conducted at Islami Bank Hospital over one year (July 2023 to
June 2024), involving 90 pregnant women diagnosed with oligohydramnios. Participants received daily L-Arginine
supplementation, and AFI was measured before and after the intervention. Maternal and neonatal outcomes, including
gestational age at delivery, birth weight, and neonatal intensive care unit (NICU) admissions, were recorded. Statistical
analysis was performed using paired t-tests, with p < 0.05 considered statistically significant. Results: The mean AFI
increased significantly from 5.4 cm (SD +1.7) before the intervention to 8.6 cm (SD +2.1) after supplementation, with a
mean difference of 3.2 cm (p < 0.001). Low birth weight was observed in 20% of the neonates, while 17.78% required
NICU admission. There was a notable improvement in neonatal outcomes with L-Arginine supplementation. Conclusion:
L-Arginine supplementation significantly improved AFI and neonatal outcomes, making it a viable intervention for
managing oligohydramnios in pregnant women. Further research is recommended to confirm these findings in larger
populations.
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globally, with an estimated 3-5% of pregnancies affected
by this condition [4]. In low-resource settings like
Bangladesh, the incidence may be higher due to factors
such as maternal undernutrition,  gestational
complications, and limited access to adequate prenatal
care. Local studies have reported an increased burden of
oligohydramnios in the country, particularly in rural
areas where healthcare access is often insufficient [5].
Nutritional deficiencies, including insufficient intake of
protein and essential amino acids, are known
contributors to low AFI in pregnant women, and these
factors are exacerbated by socio-economic challenges in
regions like South Asia [6,7]. Studies have demonstrated

INTRODUCTION

The Amniotic Fluid Index (AFI) is an essential
marker in prenatal care, as it reflects the overall well-
being of the fetus and the mother. Adequate levels of
amniotic fluid, which play a critical role in fetal
development, are crucial for proper organ growth,
particularly the lungs and the gastrointestinal tract.
Amniotic fluid cushions the fetus, provides space for
fetal movement, and prevents umbilical cord
compression, which is vital for maintaining placental
circulation and ensuring adequate fetal nourishment [1].
Low amniotic fluid volume, referred to as
oligohydramnios, is a condition characterized by an AFI

of less than 5 cm and is associated with significant
complications in pregnancy, including fetal distress,
preterm birth, intrauterine growth restriction, and
increased rates of perinatal morbidity and mortality
[2,3]. The prevalence of oligohydramnios varies

that inadequate prenatal nutrition directly correlates with
adverse pregnancy outcomes, including
oligohydramnios, which underscores the need for
affordable and effective interventions to mitigate these
risks [8]. L-Arginine, a semi-essential amino acid, has
gained attention for its potential role in improving
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pregnancy outcomes, particularly in addressing
oligohydramnios. L-Arginine is a precursor to nitric
oxide (NO), a key molecule in vasodilation, which
enhances blood flow to the placenta and promotes fetal
nourishment [9]. Nitric oxide’s vasodilatory effects
increase uteroplacental blood flow, improving the
transfer of oxygen and nutrients to the fetus, which can
directly impact AFI levels by enhancing amniotic fluid
production [10]. This biochemical mechanism makes L-
Arginine supplementation a promising intervention for
improving AFI in cases of oligohydramnios, especially
in  resource-limited  settings where healthcare
interventions are often constrained by cost and
availability [11]. The role of L-Arginine in pregnancy
has been explored in both animal and human studies,
with findings supporting its use in enhancing fetal and
placental development. A study by Sharma and Dashora
demonstrated that L-Arginine supplementation in
women with oligohydramnios significantly increased
amniotic fluid volume and prolonged pregnancy by a
mean of 2.3 weeks, providing critical additional time for
fetal growth and reducing the risk of preterm birth [10].
Another  study  highlighted  that  L-Arginine
supplementation  improved maternal and fetal
hemodynamics, resulting in better pregnancy outcomes,
including increased fetal growth and reduced rates of
pre-eclampsia [12]. These findings suggest that L-
Arginine can be an effective intervention for improving
not only AFI but also overall pregnancy outcomes,
particularly in cases where placental blood flow is
compromised. The potential of L-Arginine to improve
AFI is particularly relevant in settings like Bangladesh,
where maternal malnutrition and limited access to
advanced healthcare interventions make affordable and
accessible solutions crucial. Another study demonstrated
the efficacy of L-Arginine supplementation in increasing
AFI and improving perinatal outcomes in pregnancies
complicated by oligohydramnios [13]. The findings are
consistent with global research suggesting that L-
Arginine can play a vital role in improving maternal and
fetal outcomes, especially in low-resource settings.
Moreover, L-Arginine's role in fetal growth and
placental development extends beyond simply
increasing AFI. Studies have shown that L-Arginine
supplementation can mitigate the effects of asymmetric
fetal growth restriction, a condition where inadequate
placental blood flow restricts the growth of the fetus,
leading to poor fetal outcomes [9]. The enhanced blood
flow resulting from L-Arginine supplementation has
been shown to improve fetal growth by increasing the
supply of critical nutrients and oxygen to the fetus, which
may reduce the incidence of complications associated
with oligohydramnios, such as fetal distress and growth
restriction. In summary, the use of L-Arginine as a
therapeutic intervention for improving AFI in
pregnancies complicated by oligohydramnios holds
significant promise, particularly in low-resource settings

like Bangladesh. The amino acid’s ability to enhance
placental blood flow and increase amniotic fluid
production makes it an attractive and cost-effective
solution for mitigating the adverse outcomes associated
with low AFI. Given the high prevalence of maternal
malnutrition and limited access to prenatal care in
regions like Bangladesh, L-Arginine supplementation
offers a viable strategy to improve pregnancy outcomes,
reduce the incidence of preterm birth, and enhance fetal
growth and development. This study aims to evaluate the
efficacy of L-Arginine supplementation in improving
AFI in pregnant women with oligohydramnios, with the
goal of providing evidence-based recommendations for
clinical practice in similar low-resource settings.

METHODS

The study was conducted at Islami Bank
Hospital over a period of one year, from 1 July 2023 to
30 June 2024. A total of 90 pregnant women diagnosed
with oligohydramnios, defined by an Amniotic Fluid
Index (AFI) of less than 5 cm, were included in the study.
Participants were selected using a simple random
sampling technique. The inclusion criteria consisted of
pregnant women between 24 and 36 weeks of gestation
with a singleton pregnancy and confirmed
oligohydramnios via ultrasound. Exclusion criteria
included patients with known fetal anomalies, chronic
hypertension, preeclampsia, or other medical conditions
that could affect pregnancy outcomes. All participants
provided informed consent before the study began. The
study group received daily oral supplementation of L-
Arginine for the duration of the study period or until
delivery, while their AFI levels were monitored regularly
through ultrasound every two weeks. Baseline
demographic data, including age, gestational age, and
medical history, were recorded at enrollment. The
primary outcome of the study was the improvement in
AFI, with secondary outcomes including gestational age
at delivery and neonatal outcomes.

RESULTS

Table 1: Distribution of participants by baseline
characteristics (N=90)

Baseline Characteristics Mean+SD

Age 31.748.3 years
Gestational Age 32.3+2.8 weeks
Primigravida 67 (74.44%)
Multigravida 23 (25.56%)

The study included 90 participants with a mean
age of 31.7 years (SD 18.3). The average gestational age
at the time of enrollment was 32.3 weeks (SD +2.8). The
majority of participants, 74.44% (n=67), were
primigravida, while 25.56% (n=23) were multigravida.
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Table 2: Distribution of participants by antenatal risk factors (N=50)

Antenatal Risk Factors

n(%b)

Mild FGR

31 (34.44%)

Threatened preterm

16 (17.78%)

Hypertension in pregnancy

20 (22.22%)

Anemia

4 (4.44%)

Previous LSCS

7 (7.78%)

Hypothyroidism

4 (4.44%)

Asthma

2 (2.22%)

No complications

7 (1.78%)

Among the 90 participants, 34.44% (n=31)
were diagnosed with mild fetal growth restriction (FGR),
making it the most common antenatal risk factor.
Threatened preterm labor was present in 17.78% (n=16)
of the participants, while 22.22% (n=20) experienced
hypertension  during  pregnancy. Anemia and

hypothyroidism were each observed in 4.44% of the
participants (n=4), and a history of previous lower
segment cesarean section (LSCS) was reported by 7.78%
(n=7). Asthma was present in 2.22% (n=2) of the
participants. Notably, 7.78% (n=7) of the women had no
recorded antenatal complications.

Table 3: Comparison of mean AFI before and after intervention with L-Arginine (N=50)

Comparison of AFI

Mean+SD | Difference | p-value

AFI Before Intervention | 5.4+1.7 cm

AFI After Intervention 8.6+2.1 cm

3.2+0.38 cm | <0.001

The mean Amniotic Fluid Index (AFI)
significantly increased following the intervention with
L-Arginine. Before the intervention, the mean AFI was
5.4 cm (SD £1.7), which increased to 8.6 cm (SD £2.1)
after supplementation. The mean difference in AFI was
3.2 cm (SD +0.38), and this increase was statistically
significant with a p-value of less than 0.001.

Table 4: Distribution of participants by antenatal
risk factors (N=50)

Neonatal Outcome n(%)

Low Birth Weight Baby 18 (20.00%)

Low APGAR Score (<7) 5 (5.56%)

NICU Admission 16 (17.78%)

Regarding neonatal outcomes, 20% (n=18) of
the babies were classified as low birth weight.
Additionally, 5.56% (n=5) of the newborns had an
APGAR score of less than 7, indicating some level of
distress at birth. Neonatal intensive care unit (NICU)
admissions were required for 17.78% (n=16) of the
infants.

DISCUSSION

This study evaluated the effects of L-Arginine
supplementation on the Amniotic Fluid Index (AFI) and
the associated maternal and neonatal outcomes in
pregnant women diagnosed with oligohydramnios. The
findings showed a significant increase in AFI following
the intervention, with a mean increase of 3.2 cm (p <
0.001). This increase aligns with previous studies that
reported improvements in AFI after L-Arginine
supplementation, highlighting its efficacy in enhancing
amniotic fluid volume and improving overall pregnancy
outcomes [13,14]. For example, a study by Soni and

Garg demonstrated that L-Arginine supplementation
resulted in an average increase of 2.4 cm in AFIl and
prolonged pregnancy by approximately 2.4 weeks,
indicating the potential of L-Arginine to enhance
placental blood flow and fetal well-being [13]. In terms
of maternal and antenatal risk factors, the current study
observed that 34.44% of the participants were diagnosed
with mild fetal growth restriction (FGR), and 22.22%
had hypertension during pregnancy. These findings are
consistent with other studies that have highlighted the
prevalence of FGR and hypertensive disorders in
pregnancies complicated by oligohydramnios [15-17].
For instance, maternal hypertension has been associated
with an increased risk of oligohydramnios and FGR,
contributing to adverse pregnancy outcomes, as noted in
studies on maternal outcomes, which also emphasized
the link between hypertensive disorders and NICU
admissions [18,19]. Additionally, preterm labor was
present in 17.78% of participants in the current study, a
finding that mirrors previous research indicating that
oligohydramnios often coexists with preterm labor due
to compromised uteroplacental circulation [20,21]. The
neonatal outcomes in this study were also concerning,
with 20% of the newborns classified as low birth weight
and 17.78% requiring NICU admission. Low APGAR
scores (<7) were observed in 5.56% of the infants,
reflecting some level of neonatal distress at birth. These
outcomes align with prior studies that have shown a
strong association between oligohydramnios, low birth
weight, and NICU admissions [22,23]. For instance, a
study published in BMC Research Notes found that low
birth weight neonates were at a higher risk of poor
neonatal outcomes, such as low APGAR scores and
NICU admissions [24]. Similarly, a study by Mendola et
al., reported that infants born to mothers with asthma or
hypertensive disorders during pregnancy had an
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increased incidence of low birth weight, preterm birth,
and NICU admissions, emphasizing the multifactorial
risks associated with pregnancy complications [25]. The
use of L-Arginine as an intervention in this study resulted
in favorable outcomes, including the prolongation of
pregnancy and improvement in fetal weight, consistent
with earlier research findings. The increase in AFI
observed in the current study may be attributed to the
vasodilatory effects of L-Arginine, which enhance
uteroplacental blood flow and improve fetal nourishment
[26]. Previous studies have also shown that L-Arginine
supplementation can significantly reduce the incidence
of preterm delivery and associated neonatal
complications, particularly in cases of oligohydramnios
and FGR [12,27,28]. These findings suggest that L-
Arginine could be a valuable, cost-effective intervention
for improving AFI and reducing adverse neonatal
outcomes in resource-limited settings like Bangladesh,
where maternal malnutrition and healthcare access
remain significant challenges. In conclusion, the findings
of this study support the efficacy of L-Arginine
supplementation in improving AFI and neonatal
outcomes in pregnancies  complicated by
oligohydramnios. The results are consistent with
previous research that highlights the positive impact of
L-Arginine on pregnancy outcomes, particularly in terms
of increasing amniotic fluid volume and reducing the risk
of low birth weight and NICU admissions. Given the
relatively high prevalence of antenatal complications
such as hypertension and FGR in this study, further
research is warranted to explore the long-term benefits
of L-Arginine supplementation in diverse populations
and settings.

Limitations of The Study

The study was conducted in a single hospital
with a small sample size. So, the results may not
represent the whole community.

CONCLUSION

In conclusion, L-Arginine supplementation
demonstrated significant efficacy in improving the
Amniotic Fluid Index (AFI) among pregnant women
diagnosed with oligohydramnios. The intervention
resulted in a statistically significant increase in AFI,
which contributed to better neonatal outcomes, including
reduced instances of low birth weight and neonatal
intensive care unit (NICU) admissions. Additionally, L-
Arginine’s ability to enhance uteroplacental circulation
and prolong pregnancy provides a promising, cost-
effective approach to addressing complications related to
low AFI, particularly in resource-limited settings like
Bangladesh. Given the prevalence of antenatal
complications such as fetal growth restriction (FGR) and
hypertension in pregnancy, further research is needed to
explore the long-term benefits of L-Arginine
supplementation across diverse populations.

Funding: No funding sources.

Conflict of interest: None declared.

Ethical approval: The study was approved by the
Institutional Ethics Committee.

REFERENCES

1. Sushma, D. M., & Sukhavasi, D. S. (2020). Study of
low amniotic fluid index as a predictor of adverse
perinatal outcome. Int J Clin Obstet Gynaecol, 4(3),
234-7.

2. Ali, H, & Deka, G. (2023). A Prospective
Comparative Observational Study on Maternal and
Fetal Outcome in Oligohydramnios. Indian Journal
of Public Health Research & Development, 14(4).
Available from:
https://openurl.ebsco.com/contentitem/doi:10.3750
6%2Fijphrd.v14i4.197777sid=ebsco:plink:crawler
&id=ebsco:doi:10.37506%2Fijphrd.v14i4.19777

3. Tithy, S. A. (2022). Pregnancy Outcome between
Oligohydramnios and Borderline Amniotic Fluid
Index. Sch Int J Obstet Gynec, 5(10), 448-454.

4. Akter, M. R., Haque, M. A., Nahar, N., & Khan, T.
(2022). A Study of Pregnancies Complicated by
Decreased Amniotic Fluid with Maternal and Fetal
Outcome in Combined Military Hospital Dhaka.
Journal of Armed Forces Medical College,
Bangladesh, 18(1), 67-70.; Available from:
https://www.academia.edu/93140447/A_Study of
Pregnancies_Complicated_by Decreased_Amnioti
¢_Fluid_with_Maternal_and_Fetal Outcome_in_C
ombined_Military_Hospital_Dhaka

5. Fatema, J.,, Chowdhury, T. I, Chakma, B., &
Parveen, M. (2024). Oligohydramnios and Its
Maternal and Neonatal Outcomes: A Single Centre
Study. Obstetrics and Gynecology Research, 7(1),
8-15.

6. Bjgrke-Jenssen, A., Ueland, P. M., & Bjgrke-
Monsen, A. L. (2017). Amniotic fluid arginine from
gestational weeks 13 to 15 is a predictor of birth
weight, length, and head circumference. Nutrients,
9(12), 1357.

7. Wu, G., Imhoff-Kunsch, B., & Girard, A. W.
(2012). Biological mechanisms for nutritional
regulation of maternal health and fetal development.
Paediatric and perinatal epidemiology, 26, 4-26.

8.  Weckman, A. M., McDonald, C. R., Baxter, J. A.
B., Fawzi, W. W., Conroy, A. L., & Kain, K. C.
(2019). Perspective: L-arginine and L-citrulline
supplementation in pregnancy: a potential strategy
to improve birth outcomes in low-resource settings.
Advances in Nutrition, 10(5), 765-777.

9. Xiao, X. M., & Li, L. P. (2005). L-Arginine
treatment for asymmetric fetal growth restriction.
International Journal of Gynecology & Obstetrics,
88(1), 15-18.

10. Sharma, A., Dashora, S., Sharma, R., Chandra, K.,
& Gunawat, M. S. (2017). To study the effect of L-
arginine in oligohydramnios to improve perinatal
outcome. I0OSR Journal of Dental and Medical
Sciences (IOSR-JDMS), 16(4), 16-19. Available

© 2024 | Published by Scholars Middle East Publishers, Dubai, United Arab Emirates 480



Reefaat Rahman et al; Sch Int J Obstet Gynec, Oct. 2024; 7(10): 477-481

11.

12.

13.

14,

15.

16.

17.

18.

from: https://www.semanticscholar.org/paper/To-
Study-The-Effect-of-L-Arginine-in-To-Improve-
Dr-Sharma-
Dashora/abd19279b4dc3a3ff4c11a8405b60fd5e4f7
22eb

Hsu, C. N., & Tain, Y. L. (2019). Impact of arginine
nutrition and metabolism during pregnancy on
offspring outcomes. Nutrients, 11(7), 1452.

Xu, L., Wang, X., Wang, C., Li, W., & Liu, H.
(2022). l-arginine supplementation improved
neonatal outcomes in pregnancies with hypertensive
disorder or intrauterine growth restriction: A
systematic review and meta-analysis of randomized
controlled trials. Clinical Nutrition, 41(7), 1512-
1522.

Soni, A., Garg, S., Patel, K., & Patel, Z. (2016). Role
of I-Arginine in Oligohydramnios. The Journal of
Obstetrics and Gynecology of India, 66, 279-283.
Begum, M. A., Sowmya, B. K., Shailendra, D., &
Subbaratnam, Y. (2019). Efficacy of oral L-arginine
on amniotic fluid index in pregnant women with
oligohydramnios attending antenatal clinic in a
tertiary care hospital in Telangana, India.

Zhong, W., Zhu, F., Li, S., Chen, J., He, F., Xin, J.,
& Yang, M. (2021). Maternal and neonatal
outcomes after planned or emergency delivery for
placenta accreta spectrum: a systematic review and
meta-analysis. Frontiers in Medicine, 8, 731412.
Miremberg, H., Grinstein, E., Herman, H. G,
Marelly, C., Barber, E., Schreiber, L., ... & Weiner,
E. (2020). The association between isolated
oligohydramnios at term and placental pathology in
correlation with pregnancy outcomes. Placenta, 90,
37-41.

Whelan, A. R., Rasiah, S. S., Lewkowitz, A. K., &
Gimovsky, A. C. (2023). Delivery mode among
patients with oligohydramnios with or without fetal
growth restriction by induction method. American
journal of perinatology, 40(07), 697-703.

Spinillo, A., Cesari, S., Bariselli, S., Tzialla, C.,
Gardella, B., & Silini, E. M. (2015). Placental
lesions associated with oligohydramnios in fetal
growth restricted (FGR) pregnancies. Placenta,
36(5), 538-544.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Sehgal, A., Alexander, B. T., Morrison, J. L., &
South, A. M. (2020). Fetal growth restriction and
hypertension in the offspring: mechanistic links and
therapeutic directions. The Journal of pediatrics,
224, 115-123.

Wardinger, J. E., & Ambati, S. (2020). Placental
insufficiency. Available from:
http://www.ncbi.nlm.nih.gov/books/NBK563171/
Kim, B. J., Romero, R., Mi Lee, S., Park, C. W.,
Shin Park, J., Jun, J. K., & Yoon, B. H. (2011).
Clinical significance of oligohydramnios in patients
with preterm labor and intact membranes.

Desta, M., Tadese, M., Kassie, B., & Gedefaw, M.
(2019). Determinants and adverse perinatal
outcomes of low birth weight newborns delivered in
Hawassa University Comprehensive Specialized
Hospital, Ethiopia: a cohort study. BMC research
notes, 12, 1-7.

Figueroa, L., McClure, E. M., Swanson, J., Nathan,
R., Garces, A. L., Moore, J. L., ... & Goldenberg, R.
L. (2020). Oligohydramnios: a prospective study of
fetal, neonatal and maternal outcomes in low-middle
income countries. Reproductive Health, 17, 1-7.
Wardlaw, T. M. (Ed.). (2004). Low birthweight:
country, regional and global estimates. Unicef.
Mendola, P., Mannistd, T. I., Leishear, K., Reddy,
U. M., Chen, Z., & Laughon, S. K. (2014). Neonatal
health of infants born to mothers with asthma.
Journal of Allergy and Clinical Immunology,
133(1), 85-90.

Patel, O., Pradhan, P., & Bishi, L. (2020). Effect of
Oral L-Arginine on Low Amniotic Fluid Volume.
IJOPARB, 52.

Goto, E. (2021). Effects of prenatal oral I-arginine
on birth outcomes: a meta-analysis. Scientific
Reports, 11(1), 22748.

Konkov, D. G., Zhuk, S. I., Rud, V. V., & Buran, V.
V. (2023). The features of the prevention of
preeclampsia in pregnant women with gestational
endotheliopathy in the first trimester. Available
from:
https://dspace.vnmu.edu.ua/handle/123456789/637
5

© 2024 | Published by Scholars Middle East Publishers, Dubai, United Arab Emirates

481



