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ABSTRACT 

Research Question: What is the efficacy of oral L-Arginine vs conventional therapy in IUGR? 

Settings and study design: This randomized control trial was conducted in the Department 

of Obetetrics and Gynaecology, CSMMU, Lucknow, with the aim of comparing the efficacy of   

oral L-Arginine vs Conventional therapy in IUGR.  

Participants and methods:   One hundred sixty clinically and ultrasonographically diagnosed 

cases of IUGR were randomly divided into two Groups 1 and 2.Group 1(80 patients) received 

oral L-Arginine and Group 2(80 patients) received conventional therapy in the form of 10% 

dextrose,bed rest and plenty of fluids for three weeks. 

Results: Most of the cases in Group 1 showed marked improvement in clinical parameters 

post therapy. There was significant difference in ultrasonographically estimated foetal 

weight gain post therapy in Group 1 as compared to Group 2 .In Group 1, 62.5% of women 

showed improvement in AFI post therapy by 5-8 cm whereas in Group 2 only 28.57% 

women showed improvement in AFI by 5-8 cm from previous AFI levels, who initially had 

borderline oligoamnios (AFI 5-8 cm).Infant weight at birth was also higher in Group 1 as 

compared to Group 2(p<.001). There were no adverse effects observed with oral L-Arginine 

therapy. 

Conclusion: The results of oral L-Arginine therapy are more encouraging and acceptable 

than conventional therapy for IUGR. 
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INTRODUCTION 

IUGR is a serious complication of the antenatal period associated with significant perinatal 

mortality, morbidity and long term sequelae which include impaired neurological 

development & cerebral palsy in childhood and NIDDM & hypertension in adult life.
(1) 

IUGR occurs in 3-10% of all pregnancies.
(2)

 Management of IUGR is one of the biggest 

challenges to the treating obstetrician. Various treatment modalities are available, with 

varied success, like bed rest, progestogens, high protein diet, plenty of water with sugar etc. 

The patho-mechanism of IUGR is an impaired feto maternal circulation which leads to 

decreased distribution of oxygen & of nutritional substances to the foetus.
(3)

 In the past few 

years, evidence has accumulated strongly  that nitric oxide {NO} is an important regulator of 

placental perfusion and it plays a role in placental vascular endothelial function.
(4) 

Nitric 

oxide is synthesised from the physiologic precursor L-Arginine by the streospecific enzyme 

NO synthase in what is called the L-Arginine/NO pathway. Nitric oxide causes relaxation of 

smooth muscle by activating soluble guanylate cyclase to rise cyclic 3`5`-guanosine 

monophosphate (GMP) levels. Inhibition of NO production with the arginine analogue N
G
-

monomethyl-L-Arginine (L-NMMA) acutely raises vascular resistances in humans, 

demonstrating the role of NO in the regulation of vascular tone. L-Arginine which is natural 

precursor of nitric oxide has been shown to decrease peripheral arterial resistance and 

inhibit platelet aggregation in healthy subjects. All of this seems compatible with the known 

effects of NO on vasculature and is likely to be the consequence of enhanced NO synthesis 

from L-Arginine. However, other factors may be involved too. In particular L-Arginine is 

known to stimulate in a direct way endogenous insulin secretion from the pancreatic beta 

cells; this hormone also has a vasodilating capacity which may be mediated by endogenous 

NO  release.
(5) 

In IUGR and pre eclamptic placenta, concentration of NO precursor L-Arginine is lower, 

which leads to decreased substrate bio availability for enzyme NO synthase. A deficiency of 

NO may play an important role in the development of IUGR.
(6)

 L–Arginine supplementation 

can be used to increase maternal NO2 
-
/NO3 

- 
levels and newborn birth weight in 

pregnancies complicated by IUGR.
(6)

 

At present no therapy is very effective for treatment of IUGR but keeping in mind the above 

mentioned facts, the present study was planned to evaluate the effect of oral –L Arginine 

therapy in IUGR pregnancies. 

 

MATERIALS & METHODS 

This study was carried out in the Department of Obstetrics & Gynaecology, CSMMU UP, 

Lucknow. The duration of study was one year. In these randomized control trials, 160 

women with singleton pregnancy complicated by IUGR were recruited after taking informed 

consent. Pregnant women with gestational age between 24-30 weeks of gestation were 

included in the study& women with malabsorption syndrome, fetal malformations, 

congenital intrauterine infection & symmetrical IUGR were excluded from the study. The 

randomization of selected women was done into two Groups 1 & 2 with a use of random 

number table.  Group-1(L-Arginine Group) was given therapy in the form of   L- Arginine 

sachets three grams orally, twice a day with a glass of water for three weeks. Group-
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2(conventional therapy group) was given conventional therapy for IUGR in the form of 10% 

dextrose (500 ml) daily, rest in left lateral position, and high protein diet for three weeks. 

Both the groups were subjected to history, examination & the following obstetric clinical 

parameters were measured pre & post therapy which included fundal height (in 

weeks),symphysio fundal Height(SFH in cms) and abdominal girth(in inches). 

 The improvement of the above mentioned clinical parameters and the ultrasonographical 

improvement in estimated fetal weight (Hadlock method) & amniotic fluid index (AFI) after 

three weeks of therapy were considered as primary outcome measure in both the Groups. 

Gestational age at delivery, mode of delivery, weight of baby at birth and side effects of the 

therapy were considered as secondary outcome measure. 

The primary and secondary outcome measures were compared in both the groups after 

completion of treatment.  

This study was approved by ethics committee of the CSMMU, UP, Lucknow. 

The data so obtained was subjected to statistical analysis by using either chi square test, 

student
’
s

’
 test or paired t test. A p value <0.001 was considered significant.  

 

RESULTS  

There was no statistically significant difference between maternal age, parity and 

gestational age at the time of detection of IUGR in both the Groups (Table I) .Improvement 

in clinical parameters was observed in both the Groups but  there was significant 

improvement in fundal height{weeks}, symphysiofundal height(cms} and abdominal 

circumference{inches} in  Group 1 as compared to Group 2{p<.001}.(Table II) 

Improvement in parameters was assessed by ultrasound on the basis of increment in 

estimated fetal weight (Hadlock Method) and amniotic fluid index after three weeks of 

therapy. On estimation of fetal weight by ultrasound, a mean increase in weight of 508 gms 

and 270 gms was seen in Group 1 and 2 respectively ,the difference in fetal weight gain in  

both the Groups post therapy was statistically significant{p<0.001}(TableIII) . 

 In Group 1, 62.5% women showed improvement in AFI post therapy by 5-8 cm whereas in 

Group 2 only 28.57% women showed improvement in AFI by 5-8 cm  from previous AFI 

levels ,who initially had  borderline oligoamnios (AFI 5-8 cm). In Group 1, 6.25%  women 

showed improvement in AFI by 1-4 cm and rest 6.25% women  showed improvement in AFI 

by 5-8 cm from previous AFI levels , who initially had severe oligoamnios (AFI<5 cm)(Table 

III). 

In Group 1, 17.5% women underwent caesarean section as compared to 32.5% women in 

Group 2. (Table IV).  

On comparing both the Groups there was significant difference in the weight of the baby at 

birth. The weight of the newborn was higher in Group 1 with a mean value of 2.58+-0.36 

kg{p<.001} as compared to 2.05+-0.38kg in Group 2.(Table IV) 
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Table I: Demographic Characteristics of Group I and Group 2 

S.No. Characteristic Group 1 (n=80) Group 2 (n=80) χχχχ
2 

P 

1. Age(Years)     

21-25 Yrs 36 (45%) 32 (40%) 5.247 0.073 

26-30 Yrs 44 (55%) 43 (53.75%) 

31-35 Yrs – 5 (6.25%) 

Mean Age±SD 25.62±4.31 25.81±4.32 0.293 0.770 

2. Parity     

P0 37 (46.25%) 33 (41.25%) 0.578 0.749 

P1 12 (15%) 15 (18.75%) 

P2-4 31 (38.75%) 32 (40.0%) 

3. Gestational age at the time 
of detection of IUGR (wks) 

    

28-32 18 (22.5%) 16 (20.0%) 0.149 0.699 

32-36 62 (77.5%) 64 (80.0%) 

 

Table II: Comparison of clinical parameters in Group 1 and Group 2  pre- and post-therapy 

S.No. Parameter Group 1 (n=80) Group 2 (n=80) "t" "p" 

Pre-therapy 

1. FUNDAL HEIGHT 
(wks) 

29.25±2.74 28.92±2.00 0.870 0.386 

 2. FUNDAL HEIGHT 
(cms) 

28.29±3.23 28.34±1.80 0.121 0.904 

3. ABDOMINAL 
GIRTH(inches) 

33.94±2.97 33.11±2.52 1.887 0.061 

Post-therapy(after three weeks) 

1. FUNDAL HEIGHT 
(wks) 

32.20±2.38 31.13±1.87 4.642 <0.001 

2. FUNDAL 
HEIGHT(cms) 

32.43±2.59 30.73±1.75 4.865 <0.001 

3. ABDOMINAL 
GIRTH (inches) 

36.89±2.86 34.70±2.35 5.295 <0.001 
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Table III: Comparison of Ultrasonographical parameters in Group 1 and Group 2 pre- and 

post-therapy (after three weeks) 

S.No. Estimated fetal 
weight (gms) 

Group I Group II "t" "p" 

Pre-therapy (Mean baseline value±SD) 

1. Fetal Weight (gms) 1548±338 1516±293 0.639 0.523 

Post-therapy (Mean value±SD) 

2. Fetal Weight (gms) 2056±594 1786±400 3.37 <0.001 

Improvement in Amniotic Fluid Index (AFI in cms)(Change from Pre to Post-therapy) 

AFI(cm) 

(Pretherapy) 

Improvement in AFI 
(post therapy) 

Group 1 

(n=32) 

Percentage Group 2 

(n=28) 

Percenta
ge 

5-8 1-4 

5-8 

8 

20 

(25%) 

(62.5%) 

20 

8 

(71.43%) 

(28.57%) 

<5 1-4 

5-8 

2 

2 

(6.25%) 

(6.25%) 

-- -- 

Table IV: Mode of Delivery and Pregnancy Outcome 

S.No. Parameter Group 1 Group 2 χχχχ
2
/t P 

1. Mode of 
delivery 

    

Normal 66 (82.5%) 54 (67.5%) 4.800 0.028 

LSCS 14 (17.5%) 26 (32.5%) 

2. GA at 
delivery(wks) 

    

32-34 8 (10%) 5 (6.25%) 2.414 0.491 

34-36 12 (15%) 19 (23.75%) 

36-38 34 (42.5%) 32 (40%) 

38-40 26 (33.3%) 24 (30%) 

Mean±SD 36.95±3.41 36.88±3.98 0.119 0.905 

3. Weight at birth 
(kg) (Mean±SD) 

2.58±0.36 2.05±0.38 9.056 <0.001 

4. Mean weight 
gain±SD (gms) 
(from start of 
therapy till 
birth) 

1022±214 488±131 17.022 <0.001 
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No side effects of oral L- Arginine therapy were observed and compliance of patients 

receiving oral L-Arginine therapy was good. On the other hand patients who received 

conventional therapy required hospitalization and severe anaphylactic reactions were 

observed in 2 % cases who received IV IUGR therapy. 

 

DISCUSSION 

The involvement of L-Arginine pathway in the regulation of vascular tone suggests its 

possible role in the management of IUGR. Knowing about the properties and effects of L-

Arginine we may predict its action. Recently several reports have been published on the use 

of L-Arginine for treating IUGR indicating different conclusions. Many authors have 

demonstrated a positive effect of L-Arginine on uteroplacental circulation and at the same 

time on fetal outcome.     

In the present study most of the cases in Group 1 showed marked improvement in clinical 

parameters post therapy. Lampariello C et al (1997)
(7)

 in their study concluded that 74% 

(32/43) improved the clinical course in pregnancy in L-Arginine Group which was very much 

comparable to our study. 

Seoszewski P et al (2004)
(8)

 observed a significant statistical difference in estimated fetal 

weight gain by ultrasound between L-Arginine and placebo therapy (p=.008 for Shepard 

calculation and p=.012 for Hadlock calculation). In our study also statistically significant 

results were obtained on comparing ultrasonographically estimated fetal weight gain 

(Hadlock method) post therapy in Group 1 as compared to Group 2(p<.001). There was 4 

fold (1-4cm) and 8 fold (5-8cm) improvement in AFI in women of Group 1 who initially had 

severe oligoamnios (AFI <5). Similarly in study by Nakatsuka M et al
(9) 

amniotic fluid pocket 

increased 4 fold when transdermal isosorbide nitrate(nitric oxide donor) was  used in 

women with preeclampsia associated with oligohydramnios.  

In  Group-1 ,17.5%  women  delivered by caesarean section as compared to 32.5% women in 

Group 2.Similarly Anna Dera et al
(3) 

also found a considerable difference in delivery by  

caesarean section  between Arginine Group(59.9%)  and  placebo Group (88.9%). 

After delivery the one of important parameters analyzed was birth weight. Infant birth 

weight was significantly higher in Group 1 (2.58+_0.36 kg) as compared to Group 

2(2.05+_0.38 kg). Anna Dera et al
(3)

 in their study also reported significantly higher birth 

weight in Arginine group as compared to placebo. Similar results were also obtained by X-M 

Xiao et al
(6)

 who also found that the mean birth weight was significantly higher in Arginine 

Group  as compared to the Group receiving routine therapy. In contrast to the above results 

there was no significant difference between the two Groups concerning birth weight when 

L-Arginine was administered in gravid patients suffering from severe vascular growth 

retardation in the study conducted by Winer et al.
(10) 

However in our study none of the 

women suffered from severe vascular growth retardation. So the results of our study are 

not comparable with that of Winer et al. 

There were no reported side effects of oral L-Arginine therapy. Similarly in study conducted 

by Klotz et al
(11)

 there was no drug related adverse effects that occurred with oral L-Arginine 

treatment. 
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CONCLUSION 

To summarize, the outcome of oral L-Arginine therapy was more encouraging and 

acceptable than conventional therapy for IUGR. It should be noted however that even 

transient effect in IUGR may have a clinical importance. Hence these benefits should be 

confirmed by larger and more powered study. 
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