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ABSTRACT

Aim: To investigate the effectiveness of adding vaginal progesterone to oral omega-3 fatty acids on the birth weight of
constitutionally small for gestational age fetuses (SGA).

Materials and Methods: The study was a randomized clinical trial conducted from May 2020 to June 2022 at Assiut
Woman's Health Hospital, Egypt including pregnant women in singleton fetuses (26-28 weeks) whose pregnancy was
associated with constitutionally SGA fetuses. The eligible women were randomized to either group I (oral omega-3 fatty
acids group) or group II (vaginal progesterone plus oral omega-3 fatty acids group); given daily till delivery. The primary
outcome was the mean birth weight (gm) at the time of delivery. The data were analyzed using an unpaired t-test and the
Chi-square test.

Results: Eighty women were divided equally into two groups. There was a statistically significant increase in the mean
birth weight (gm) at the time of delivery in group II in comparison to group I (1762.74 £+ 80.06 vs. 1852.94 + 71.71,
receptively; p=0.000). The mean of uterine artery resistant index (RI) has a statistically significant decrease at 32 weeks
and 36 weeks (p value=0.000) and the mean of umbilical artery RI has a statistically significant decrease at 36 weeks
(p value=0.001) in group II.

Conclusion: Adding vaginal progesterone to oral omega-3 fatty acids is superior to oral omega-3 fatty acids alone in
increasing the birth weight of constitutionally SGA fetuses when given from 26-28 weeks gestation till delivery. The
improvement of the feto-maternal blood flow may be behind the treatment result.
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INTRODUCTION most of these lines are lacking evidence of effectiveness
in the literature and they are looking for prevention rather
SGA fetuses are infants born with a birth weight less than treatment of SGAP: %,
than the 10" centile!). Low birth weight (LBW) fetuses
comprise both preterm births and SGA™. They are at great The free radicals release during pregnancy
risk for perinatal morbidity and mortality’®]. Many causes impairs vascular endothelial function and subsequent
are responsible for the development of SGA fetuses, vasoconstriction will occur!'l. Omega-3 fatty acids, as
however; in a few cases, the cause could not be detected™. antioxidants, inhibit free radicals release; this leads to an
increase in the blood flow to the uterus and placenta which
Constitutionally small fetuses are fetuses whose growth may improve pregnancy outcomes!'?. The effectiveness
is low at all gestational ages but otherwise healthy®. In of omega-3 fatty acids on the birth weight of [UGR was
contrast to pathologic intrauterine growth restriction studied before with promising results?..
(IUGR), the constitutionally small fetuses have normal
umbilical and middle cerebral artery Doppler velocimetry Progesterone is a smooth muscle relaxant; it has
and normal amniotic fluid volume!®. Continued biophysical a vasodilator effect on the blood vessels!'™. It causes
testing and delivery at 38-39 weeks are recommended for vasodilation of the placental vessels with maintaining low
those fetuses!”. flow resistance and adequate blood flow in the placental
circulation". Vaginal progesterone is associated with
The trials to increase the blood flow to the uterus and/ vascular relaxation and increased blood flow in the uterine
or the fetus may improve the neonatal outcomes in SGA®!, arteries more than other types of progesteronel'.

Despite the presence of many lines of treatment for SGA,
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From the above evidence; we think that vaginal
progesterone may have a beneficial effect on constitutionally
SGA fetuses if they were added to omega-3 fatty acids.
So our study aimed to compare the effectiveness of oral
omega-3 fatty acids versus vaginal progesterone plus
omega-3 fatty acids on the birth weight of constitutionally
SGA fetuses. To our knowledge, no randomized clinical
trials have addressed this combination before.

PATIENTS AND METHODS

The study was a single-center, open randomized,
parallel, and registered clinical trial (Clinical trial.gov-
NCT0416198). It was conducted from 1* of May 2020 to
1% of June 2022 at Assiut Woman's Health Hospital, Egypt
included women who attended for antenatal care and
were referred as SGA. The study was approved by Assiut
Medical School Ethical Review Board (IRB54256).

Eligible participants

Women aged 20-35 years who were pregnant in
singleton fetus from 26-28 weeks and whose pregnancy
was complicated with SGA fetus were included. SGA
referred to an estimated fetal weight (EFW) or abdominal
circumference (AC) that is <10" centile with no pathology
present!'™). Those women had BMI from 20-30 kg/m?, with
normal Doppler indices in uterine and umbilical arteries at
the time of recruitment!!” '8,

However; women with EFW or AC below the 5%
percentile, had any risk factors for [UGR['Y, multiple
pregnancies, low amniotic fluid volume or premature pre-
labor rupture of membranes, antepartum hemorrhage, fetal
congenital anomalies, any contraindications for vaginal
progesterone or oral omega-3 fatty acids or refused to
participate were excluded.

Intervention:

The eligibility of the participants was assessed at the
screening phase of the study. After obtaining informed
consent, the demographic and obstetric data were collected.
Gestational age was established by reviewing the reliable
1* day of the last menstrual period or having an ultrasound
assessment of the crown—rump in the 1* trimester. General
and physical examinations were also done.

All ultrasound examinations were done by a single
sonographer with more than 5 years' experience (MKA)
using Medison X8, USA machine at Assiut Advanced Fetal
Medicine Unit (AFCU). The fetal weight was calculated
based on sonographic measurements of the fetal head
circumference, bi-parietal diameter, AC, and femur length
according to the Hadlock-4 formulal™!.

The uterine artery Doppler blood flow was measured
in the main trunk of both right and left uterine arteries,

2— 3 cm medial to the anterior superior iliac spine while
umbilical artery Doppler blood flow was measured at a free
loop of the umbilical cord. The resistant index (RI) was
calculated when at least three similar consecutive waves
were seenl. The mean of both uterine arteries was taken.

A blocked randomization was done using https:/www.
sealedenvelope.com and a table of random numbers with
allocation concealment was generated. The participants
were allocated to either group I (Oral omega-3 fatty
acids group); women in this group received oral omega-3
capsule (Omega 3 plus, SEDICO, Egypt); while women in
group II (vaginal progesterone plus oral omega-3 group)
received vaginal progesterone (Prontogest 400 mg vaginal
suppository, Marcyrl Pharmaceutical Industries, Egypt)
and oral omega-3 once daily started at 26-28 weeks till
delivery.

Follow-up visits:

The participants were asked to come for follow-up at
the Antenatal Care Clinic every two weeks till delivery.
At each visit; the women were asked about the fetal
movements. Adherence to the treatment was achieved
by asking the women to get back the empty packs and
carefully revise them. The reported side effects of the oral
omega-3 and vaginal progesterone were also recorded.
Ultrasonographic assessment of fetal weight, amniotic
fluid volume, and Doppler blood flow in both uterine and
umbilical arteries were assessed at 32 weeks and 36 weeks.
CTG was done for women after 32 weeks if decreased fetal
movement was present. A single course of corticosteroid
was given between 34 0/7 weeks and 36 6/7 weeks.

Study outcomes

The primary outcome was the mean birth weight (gm)
in both groups. While the secondary outcomes included the
changes in the RI in the uterine and umbilical arteries, time
and mode of delivery, neonatal outcomes, and the possible
side effects of the oral omega-3 and vaginal progesterone.

Final participant status

At the end of the study, the patients were classified into
completed the study or lost for follow-up. Women who
opted to stop the treatment during follow-up visits were
excluded.

Sample size:

The sample size calculation was based on the primary
outcome (The difference in the mean birth weight). To
estimate the required sample size; we calculated the mean
birth weight (gm) in both groups in the first 10 women. We
found that the mean birth weight in group I was 1900+ 240
gm and the figure of group II was 2100 + 235 gm. Using
two-sided chi-square (2) test with o of 0.05, a total sample
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size of at least 80 patients (40 in each arm) will have 95%
power assuming a rate of loss for follow-up of 10%(Epi-
info™, CDC, USA).

Statistical analysis:

The data was collected and analyzed by the Statistical
Package for Social Science (SPSS Inc., Chicago, version
21). Comparisons between the groups were done using
an unpaired t-test to compare the mean values in scale
variables. Categorical data were shown by number or
percentage. For dichotomous variables, chi-square was
used to estimate the significance value. The p-value <0.05
was considered statistically significant.

RESULTS

Ninety-two women were counseled for participation,
however; 12 women were excluded from the study
during the screening phase. Eighty women consented to
participate and were divided equally into two groups (40
women in each group). However, 5 women in the group I
and 6 women in group II were excluded during follow-up
visits. So; 35 women in the group I and 34 women in group
II were finally analyzed (Figure 1).

Both groups were similar in the socio-demographic and
obstetrics data without statistically significant differences
(Table 1). Table 2 shows that the estimated fetal weight

was comparable in both groups at 26-28 weeks (p value=
0.733) and 32 weeks (p value= 0.424) while there was a
statistically significant difference between groups at 36
weeks (1496.29+66.3 gm Vs.1556.97+62 gm, respectively;
p value=0.000) (Table 2). In addition; the mean of uterine
artery RI in both groups has no statistically significant
difference at 26-28 weeks (p value= 0.982) while there
was a statistically significant difference between groups
at 32 weeks and 36 weeks (p value=0.000) (Table 2).
Moreover; the mean of umbilical artery RI in both groups
hasn't a statistically significant difference at 26-28 weeks
(pvalue=0.267) and 32 weeks (p value= 0.321) while there
was a statistically significant difference between groups
at 36 weeks (p value=0.001) (Table 2). No statistically
significant differences were noted between both groups
regards the side effect of the treatment (p> 0.05) (Table 3).

Regards our primary outcome; there was a statistically
significant difference between both groups in the mean
birth weight at the time of delivery (1762.74 + 80.06 vs.
1852.94 + 71.71, respectively; p=0.000). No statistically
significant difference was noted between groups in the
mode of delivery (p=0.528), the gestational age at time of
delivery (p=0.502), the number of term/preterm fetuses
(p=0.224), neonatal sex (p= 0.722), Apgar score of more
than 7 (p=0.555), number of babies who were admitted to
NICU (p=0.865) and neonatal NICU stay (p=0.379), and
neonatal mortality at NICU (p=0.315) (Table 4).

[ Enrollment ]

Assessed for eligibility (n= 93)

Excluded [n=1Z)
+ Women had hypertension (n=4)
+ Wioman on aspirin during pragnancy (n=3)

+ Women had low amniotic fluid volume (n=4)
+ Women declined to participate (n=1)

Randomized [n= 80}

I

Allocation

| |

-

Omepa-3 fatty acids group
(m=40)

Vapinal progesterone plus omepa-3 fatty acids group

(n= 40)

,, [

Follow-Up ] ¥
J

+ Lost to follvw-up (n=4)
« Discontinusd intzrvention {n= 1)

« Lost to follow-up {n=3)
« Discontinued intervention {n= 3}

¥ [

{ Analysis

¥

-

Anzlys=d (n=25) |

Fig. 1: Flow chart of the participants in the study
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Table 1: Demographic and obstetric data of women in the study

Group I (n=40) Group II (n= 40) P-value
Age (years), mean = SD 27.02 +5.40 27.97+4.76 0.407
Residence, n (%)
Urban 17 (42.5) 22 (55.0) 0.263
Rural 23 (57.5) 18 (45.0)
Education, n (%)
Illiterate 12 (30.0) 15 (37.5) 0.644
Basic 18 (45.0) 14 (35.0)
Secondary or more 10 (25.0) 11 (27.5)
Employment, n (%) 21(52.5) 17 (42.5) 0.370
BMI (kg/m?), mean + SD 24.92 +£2.87 25.07 £3.18 0.826
Parity, n (%)
Primigravida 8 (20.0) 7(17.5)
Para 1 13 (32.5) 12(30.0) 0.841
2-3 14 (35.0) 13(32.5)
More than 3 5(12.5) 8(20.0)
History of previous abortion, n (%) 5(15.6) 7(21.2) 0.562
Mode of last delivery, n (%)
VD 15(46.9) 18(54.5) 0.536
CS 17(53.1) 15(45.5)
Number of living children, n (%)
1 11 (34.4) 12 (36.4)
2-3 17 (53.1) 13 (39.4) 0.388
More than 3 4(12.5) 8(24.2)
Duration from the last pregnancy (years), median (Range) 2.7 (0.75-4.7) 3.0 (0.75-4.5) 0.198
Gestational age at time of recruitment (weeks), mean + SD 26.85+0.59 26.84 +0.59 0.910

BMI body mass index, CS cesarean section, kg/m? Kilogram per square millimeter, n (%) number and percentage, SD standard

deviation, VD vaginal delivery

Table 2: Comparison of the estimated fetal weight and mean uterine and umbilical artery RI between groups throughout

gestation

Group I Group 11 P-value
Estimated fetal weight (gm)
At 26-28 weeks, mean + SD 784.2860.1+ 788.7256.1+ 0.733
32 weeks, mean £ SD 1159.7675.4+ 1175.7094.0+ 0.424
36 weeks, mean + SD 1496.2966.3+ 1556.9762.1+ 0.000*
Uterine RI
At 26-28 weeks, mean + SD 0.54+0.10 0.54 +£0.09 0.982
32 weeks, mean = SD 0.46 +0.09 0.36 £ 0.08 0.000*
36 weeks, mean £+ SD 0.38 £0.08 0.27 £ 0.05 0.000*
Umbilical RI
At 26-28 weeks, mean + SD 0.66 £ 0.05 0.65 +0.04 0.267
32 weeks, mean + SD 0.57+0.09 0.55+0.07 0.321
36 weeks, mean + SD 0.47+£0.10 0.40 £0.06 0.001*

* Statistical significant difference (P < 0.05)
gm gram, RI resistant index, SD standard deviation

+ The data are only for those women who completed the study period and did not include those who stopped treatment or those

who were lost for follow up.
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Table 3: The reported side effects in both groups

Side effects’ Group 1 Group 11 P-value
No. % No. %
No side effect 20 50.0% 21 52.5% 0.823
Heartburn 8 20.0% 5 12.5% 0.363
Nausea or vomiting 10 25.0% 5 12.5% 0.152
Diarrhea 6 15.0% 7 17.5% 0.762
Headache 8 20.0% 4 10.0% 0.210
Diarrhea 6 15.0% 7 17.5% 0.762
Constipation 0 0.0% 4 10.0% 0.116
Unusual vaginal bleeding 0 0.0% 4 10.0% 0.116
Skin rash 0 0.0% 2 5.0% 0.494

n (%) number and percentage

+ The data are only for those women who completed the study period and did not include those who stopped treatment or those

who were lost for follow up.
Table 4: Maternal and fetal outcomes in the present study

Group I (n=35) Group II (n= 34) P-value
Birth weight (gm), mean = SD 1762.74 + 80.06 1852.94 +£71.71 0.000"
Mode of delivery, n (%)
VD after spontaneous onset of labor 7 (20.0) 9 (26.5)
VD after induction of labor 5(14.3) 8 (23.5)
Planned CS 17 (48.6) 14 (41.2) 0.528
CS for fetal distress after induction 6 (17.1) 3(8.8)
Gestational age at time delivery (weeks), mean = SD 37.69 +£0.79 37.81+£0.76 0.502
Number of term/preterm, n (%)
Term 27 (77.1) 30 (88.2) 0.224
Preterm 8(22.9) 4 (11.8) '
Neonatal sex, n (%)
Male 16 (45.7) 17 (50.0) 0.7
Female 19 (54.3) 17 (50.0) '
Apgar score more than 7, n (%) 22 (62.9) 19 (55.9) 0.555
Admission to NICU, n (%) 12 (34.3) 11 (32.4) 0.865
Neonatal NICU stay (days), median (Range)

4.0 (1.0-7.0) 3.0 (2.0-5.0) 0.379

Neonatal morality at NICU, n (%) 3(25.0) 1(9.1) 0.315

* Statistical significant difference (P < 0.05)

CS cesarean section, gm gram, n (%) number and percentage, NICU neonatal intensive care unit, SD standard deviation,

VD vaginal delivery

DISCUSSION

To our knowledge, this is the first RCT addressing
the effect of combining vaginal progesterone with oral
omega-3 fatty acids on the birth weight of constitutionally
SGA fetuses. The present work demonstrated that adding
vaginal progesterone to oral omega-3 fatty acids was
effective in increasing the birth weight more than oral
omega-3 alone when given from 26-28 weeks to delivery.
In addition; the increased rate of blood flow in the
uterine and umbilical arteries was more prominent with

this combination. Despite a significant difference in the
birth weight; the maternal and neonatal outcomes were
comparable in both groups.

In this study; we found that the birth weight was
significantly increased when progesterone was added
to omega-3 fatty acids from 26-28 weeks gestation till
delivery (1762.74 + 80.06 gm vs.1852.94 + 71.71 gm;
p=0.000). The progesterone and omega-3 seem to increase
the vasodilation effect, so more improvement in the birth
weight has occurred.
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Olsen ef al. in an old study found that birth weight
was significantly higher in women with omega-3 fatty
acids consumed in the form of fish®”. Three years later,
he concluded again that the weight and length of the
newborn increased with the frequency of seafood dinner
meal consumption®. Smuts CM et al. concluded that the
consumption of omega-3 fatty acids in the form of eggs
from 24-28 weeks until delivery increased birth weight
significantly®. Moreover; Rogers et al. supported the
hypothesis that the intake of omega-3 in the form of fish
during pregnancy may increase fetal growth rate!?*!.

Prenatal omega-3 supplementation in primigravida
may result in increased birth size. This fact was reported by
Ramakrishnan et al. in 20104, Cohen et al. study showed
that the maternal intake of omega-3 fatty acids during the
second trimester of pregnancy was associated with greater
fetal growth®!. Brantseter et al. noticed that seafood
intake was positively associated with birth weight!*°L
Carlson et al. in 2013 found that a supplement of omega-3
fatty acids in the last half of gestation resulted in greater
infant size?”). Giorlandino e al. addressed the effect of
vaginal omega-3 fatty acid on pregnant women who were
at risk for preterm delivery?®. Again; a systematic review
concluded that the birth weight is higher with omega-3
fatty acids supplementation during pregnancy”.

Regardless of the heterogeneity of the women in
previous studies, different routes and sources, different
starting and stoppage times of omega-3 supplementation
during pregnancy; these studies proved the favorable
results of omega-3 fatty acids on the birth weight. So,
based on these studies; we think that omega-3 fatty acids
can also increase the birth weight in SGA fetuses that are
small and healthy.

However; Olsen et al. 1992 denied any beneficial effect
of omega-3 in increasing birth weight*’l. They started the
supplementation in the third trimester; this may be behind
their different results. Also, Szajewska H et a/. did not find
any evidence that omega-3 supplementation influenced the
rate of low-birth-weight infants®'.

We are on the same track as Ali MK et al. who proved
in their study that the use of omega-3 was effective in
increasing fetal weight in SGA fetuses®. Although he
included women with asymmetrically [IUGR but our results
are still in agreement with him.

However; Bulstra-Ramakers in his study addressed the
effects of omega-3 fatty acids on the recurrence rate of
TUGR but he failed to find any beneficial effect of omega-3
fatty acids!'”. Moreover; Onwude et al. concluded that
there was no evidence for any useful effect of fish oil
supplementation for women with birth weight < 3%
centilel®?l. However; his study included pregnant women at
high risk of developing pregnancy-induced hypertension or

asymmetrical [IUGR. Again; Saccone et al. also concluded
in a systematic review that included three studies that the
omega-3 had no role in the prevention of recurrent [UGRF3!.
Finally; a Cochrane review states that there is little or no
evidence of a beneficial effect of omega-3 fatty acids on
SGA fetuses®”). These mentioned studies addressed the
effect of omega-3 fatty acids on pathologic IUGR but not
all of them looked at SGA that are small and healthy. So we
are still unique regards this issue and we have a different
cohort.

In the present study; we found a significant decrease
in the uterine artery RI in the vaginal progesterone plus
omega-3 group at 30-32 weeks and 34-36 weeks. While the
umbilical artery RI decreased significantly at 34-36 weeks
only.

Ali MK et al. tested the effect of adding omega 3 to
aspirin on fetal weight as well as feto-maternal blood flow
in asymmetrical IUGR fetuses. He found a significant
increase in the blood flow in both uterine and umbilical
arteries!”. So we agree with his results.

Zarean E et al. found that dydrogesterone reduced the
resistance index of the uterine artery and middle cerebral
and increased fetal weight®*. In spite, we used different
types and routes of progesterone and our cohorts were
different; we are still on the same track with his findings.

Progesterone, especially vaginal form, can reverse
the vasoconstriction process in the feto-placental arteries
and improves fetal and placental weights in IUGR
fetuses!!> 35361 Also, Jamal A ef al. found that the use of
vaginal progesterone suppressed the resistance of the
uterine artery®”.. In contrast; Maged AM et al. concluded
that the administration of vaginal progesterone has no
significant effects on the uterine artery, umbilical artery,
and MCA Doppler indices?®l. But all participants, in his
study, were at high risk for preterm labour. Cintesun E
et al. failed to find any influence on uterine artery PI from
vaginal micronized progesterone®!. However, the earlier
gestational age (11 + 0 to 13 + 6 weeks), in his study, may
be behind this different result. Agra IK ef al. did not find
any influence of vaginal progesterone on uterine circulation
but they included women with twin gestations*’l. Barda G
et al. did not find any effect of vaginal progesterone on the
umbilical artery or uterine arteries!*!l. Women shared in his
study were at higher risk for preterm labor and much less
than a dose of vaginal progesterone (200 mg) was dose.

There are some interesting points that should be
discussed in our study, firstly; this is the first RCT that
addressed the effect of adding vaginal progesterone to
oral omega-3 on SGA fetuses. This combination was not
reported before. This paves the way for a new strategy for
treatment. Secondly; the studying of the blood flow effect
of the treatment on umbilical and uterine arteries supported
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our results as they are considered as a director marker
for feto-maternal blood flow improvement. Thirdly; the
ultrasound examinations were performed by a single
experienced investigator.

However, the present work had some limitations.
There is no control group that we can compare our results
with it. It was infeasible to blind study participants due
to the nature of the treatment. The small sample size was
available for the final analysis. Moreover; in our study, we
assessed only uterine and umbilical arteries' blood flow;
however we did not deal with other fetal blood vessels such
as middle cerebral artery.

CONCLUSION

Adding vaginal progesterone to oral omega-3 fatty
acids is effective in increasing birth weight in SGA fetuses
that seem small and healthy more than oral omega-3 fatty
acids alone when taken from 26 to 28 weeks gestation till
delivery. The improvement of uterine and umbilical blood
flow may be behind the treatment result.
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