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INTRODUCTION

The term of preterm birth used to define the premature
neonates considering pregnancies age of less than 34
weeks and corticosteroids are commonly prescribed
to promote embryos’ lung maturity.'! The amniotic
fluid index (AFI) has been an integral component
of fetal assessment during antepartum ultrasound
examination for >20 years. Decreased amniotic fluid
or oligohydramnios, is typically defined as an AFI
below 5-cm, which represents the value below the first
percentile. In term and near-term gestations, this 5-cm
threshold has been associated with increased rates
of complications, including small for gestational age
neonate, nonreassuring fetal heart rate (FHR), stillbirth,
and neonatal death. The amniotic fluid volume is most
abundant in the early third trimester, subsequently
decreasing until term. Before 34 weeks, the value of
8-cm is below the fifth percentile for gestational age.*”!
AFI values between 5- and 8-cm have been termed
“borderline.” Potential risks associated with borderline
amniotic fluid in the preterm period are not fully

understood.?* Dexamethasone and betamethasone
cause to produce surfactant in fetus lung and thereby
it reduces the resistant between layers of airways and
sacs to simply slide on each other and eventually easily
breathing of neonate after birth preventing respiratory
distress syndrome in neonate. Therefore, corticosteroids
can be recommended in fetus at risk of preterm labor.
The preferred gestational age for administration of
dexamethasone and betamethasone is usually 28-34
weeks." The usage dose of betamethasone is 0.17 mg/kg
daily for 2 doses to reduce the risk of intraventricular
hemorrhage, chronic lung diseases, necrotizing
enterocolitis, and retinopathy of prematurity, sepsis,
and Neonatal Intensive Care Unit administration.
Considering the side effects of each drug, some
studies have been done to evaluate the side effects of
dexamethasone and betamethasone. Normal range of
AFI in fetus is >8-23 cm and its average is 12.8-cm in
Jackson study that measured the effect of corticosteroids
on AFI which in about 72% of cases the AFI was
decreased.*?!
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Biophysical profile parameters (BPP) consists of five
parameters including;:

1. Fetal tone,

Fetal gross movement,

Fetal breathe,

AFIL,

Nonstress test (NST) changes, each of these parameters
is assigned number 0-2.

G LN

The normal score of BPP is 8-10 and 6-8 is unclear and
below 6 considers as abnormal. BPP for the most of the fetus
(95.95%) is normal.[*” In the Jackson study that measured
BPP after administration of corticosteroids, fetal gross
movement and AFI score were decreased in 44% and 87%
of cases, respectively.®!

To evaluate the effect of corticosteroids on NST, the
parameters that change in NST are a short and long beat to
beat which are decreased generally, and it can be neglect
the corticosteroids effect on acceleration.”! The difference
between dexamethasone and betamethasone on NST,
AFI, and BPP, dexamethasone has no clear effect on NST,
AFI, and BPP but betamethasone usually decreases AFI
in 63% of cases, short beat to beat in NST in all cases and
fetal movement in 80% cases but other parameters have
no changes.”!™ Thus because of the importance of NST,
AFI, and BPP on decision for the fetus, the changes after
administration of dexamethasone and betamethasone on
BPP, NST, and AFI and differences between their effects
on the BPP, AFI, NST are important for us. Knowing of
these changes prevents rash decision for patients.”! In this
study, we compared the effect of betamethasone versus
dexamethasone on the AFI in the women at risk of preterm
labor to the best decision may be made for each patient.

MATERIALS AND METHODS

This study is a double-blind clinical trial study registered
in www.irct.ir with code of IRCT201212307513N2 and
conducted on 70 patients for 28-34 weeks. Women having
at least once preterm labor in their previous pregnancy
have been submitted in Al Zahra Hospital and Shahid
Beheshti clinic of obstetrics and gynecology in 2012-2013.
In this study, neither the person who collected the data
nor the mothers who received the drugs were aware of the
prescribed medications. Inclusion criteria in our study were
pregnancy, having at least once preterm labor or being at
risk of preterm labor, no consumption of any drugs only
ferrous sulfate or folic acid, having no background illness.
The women with intrauterine growth retardation fetus,
vaginal leak, gestational diabete mellitus, preeclampsia,
consumption of any drugs, vaginal bleeding or if the
neonate had anomaly after birth were excluded from the
study. In our study, all cases with decrement of AFI, BPP
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fewer than 8 and nonreactive NST were hospitalized.
Sample size was calculated with confidence level of
(Z=1-=1/96) and the power of (2=1-B =0.84).

These pregnant women were randomly allocated into two 35
populated groups. Seventy women were randomly allocated
in two groups. The first group were received 8 mg each 12 h
for 4 doses dexamethasone when the patient at risk of preterm
labor admitted in clinic or hospitalized and the second group
were received 12 mg betamethasone each 24 h similarly.

Nonstress test was measured in the before and 3 days after
intervention. Accordingly only one sonographer measures
the AFI of all 70 cases in this study.® Nevertheless, the
measurement bias of that sonographer in different time of
measurement could be about 5-cm. In order to avoid such
bias, in this study, only more than 5-cm decrement in AFI
and AFI under 8-cm is considered as a meaningful decrease.
AFI sonography performed and repeated 3 days after
administration of corticosteroids in each group and data were
collected. NST has three parameters of variability in FHR:
1. Long beat to beat.

2. Short beat to beat.

3. Acceleration.

One observer performs NST after and before of
administration of corticosteroids in each group and short
beat to beat and a long beat to beat, and acceleration were
evaluated. By the observer, each parameters of NST based
on existence or absence were analyzed. One sonographer
done sonography BPP before and after corticosteroids
(3 days after taking corticosteroids) and AFI lower than
8-cm or any decrement more than 5-cm was registered. The
BPP that consists of five components that each of them has
a score 0 or 2. BPP score was NL (8-10), (6-8) BPP would be
repeated, and (4-8) were hospitalized. BPP data combine
two sources 1-ultrasound imaging and NST which has been
previously explained above. If the NST is reactive, its score
is 2 otherwise its score is 0. AFI which has been explained
aboveis 0if AFI <5 cm or a largest vertical pocket of amniotic
fluid <2 cm otherwise is 2. The other parameter is fetal
breathing movement score is 2 if 1 episode of rhythmic fetal
breathing movement of >30 s within 30 min and otherwise
is 0. Fetal movement is the other score and if >3 discrete
body or limb movement within 30 min is 2 and otherwise is
0. Finally, fetal tones score, 21 episodes of a fetal extremity
with return to flexion or opening or closing of a hand is
2 and otherwise is 0. All of the sonographic parts of BPP have
been done by just one sonographist before administration
of corticosteroids and 3 days after that and data collected.

Finally, the data entered to the computer and analyzed by
IBM SPSS version 22 software. The Chi-square and Fisher’s

exact tests (for comparison of qualitative data between the
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two groups), Student’s f-test (for comparison of quantitative
data between the two groups) and repeated measures
ANOVA test (for comparison of AFI changes in the before
and after intervention between the two groups).

All mothers with nonreactive NST and AFI lower than
7 (AFI <7) and BPP lower than or equal to 8 (BPP <8)
were admitted and observed until all these parameters
became normal. All mothers included in our study sample
size were closely observed until their delivery as well as all
newborn in regards to their birth weight and their Apgar
score within minute 1 and 5.

RESULTS

In our study, 70 women were chosen based on our inclusion
criteria and were randomly divided into two groups.
Betamethasone has been prescribed for the first group and
dexamethasone for the second group. The average range
of studied women age was 26.5 + 6.2, and the mean of
pregnancy age was 32 + 1.9 other general information about
each group population was shown in Table 1. Two groups
were matched in gestational age, mother age, number of
previous pregnancy; fetus expired after 20 weeks, number of
living present children, and the number of abortion. Based
on the Student’s t-test, Chi-square and Fisher’s tests, the
distributions of variables between the two groups were not
statistically significant between the two groups (P > 0.05).
The average of AFI before and after giving the medication
has been presented in Table 2. According to Student’s
t-test, no statistically difference between the two groups
was seen in the before and after intervention (P > 0.05).
Nevertheless, about 20% of cases had AFI decrement after
betamethasone administration. There was no significant
difference in AFI between these two groups before and after
administration of corticosteroids but according to repeated
measures ANOVA, time had statistical effect on AFI (P =
0.034) [Figure 1]. Furthermore, no statistically difference
between NST acceleration tests was detected before and
after corticosteroids administration in both groups.

The only statistically significant difference was found
between the results of long beat to beat and short beat
to beat test between the two groups. The results of BPP
sonography have revealed no significant difference in fetal
thoracic movement and fetal tone between the two groups
but remarkably a great variance in fetal movement.

In the group who has received dexamethasone and in
betamethasone receiver group there was normal fetal
movement in 90% and 60% of the cases, respectively
(P=0.001). Furthermore, the average of BPP index between
betamethasone and dexamethasone recipients was
associated with a meaningful difference.
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Table 1: Distribution of basic and general variables

Variables Level Groups P
Dexamethasone Betamethasone

Maternal age Year 26.8+5.9 26.2+6.6 0.62
Pregnancy age  Week 1.92+31.06 1.98+30.94 0.76
Number of 1 8 (16) 7 (14) 0.84
previous 2 24 (48) 27 (54)
pregnancy 3 and 18 (36) 16 (32)

more
Expired children 0 45 (90) 47 (94) 0.72
after 20 weeks 1 5 (10) 3 (6)
Number of 0 12 (24) 10 (20) 0.81
present living 1 33 (66) 36 (72)
children 2 5 (10) 4 (8)
Number of 0 38 (76) 33 (66) 0.59
abortion 1 10 (20) 14 (28)

2 and 2 (4) 3 (6)

more

Table 2: Distributions of NST and BPP variables

Variable Level Groups P
Dexamethasone Betamethasone
AFI Before 12.4+2.7 12.3442.3 0.05
intervention
After 13.3+2.26 10.23+2.6 0.13
intervention
Before -0.92+2.4 2.11+0.1 0.55
and after
intervention
NST Normal 49 (98) 50 (100) 0.99
acceleration Apnormal 1(2) 0 (0)
NST short ~ Normal 49 (98) 33 (66) <0.001
beat to beat Apnormal 1(2) 17 (34)
NST long Normal 50 (100) 40 (80) 0.001
beat to beat Apnormal 0 (0) 10 (20)
Fetal tone  Normal 50 (100) 50 (100) 1
Abnormal 0 (0) 0 (0)
Fetal Normal 48 (96) 49 (98) 0.99
breathing  Abnormal 2 (4) 1(2)
Fetal Normal 45 (90) 30 (60) 0.001
movement  Apnormal 5 (10) 20 (40)
BPP 9.84+0.78 8.44+2.22  <0.001

BPP = Biophysical profile parameters; NST = Nonstress test; AFI = Amniotic fluid index

DISCUSSION

This study was performed to check, analyze, and compare
the effect of betamethasone and dexamethasone on
fetal index including AFI, BPP, NST in pregnant women
with the pregnancy age of 28-34 weeks experiencing
prematurity (premature delivery). Mothers were divided
into two groups having no significant difference in their
demographic information or history of past pregnancy.
Thus, the changes in the results (alternance) could be due to
the difference of the corticosteroids they were given at the
last week of their pregnancy. According to our study results,
although in some cases AFI was decreased, no significant
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Figure 1: Amniotic fluid index changes in the before and after intervention
between the two groups

influence on AFI was observed owning to corticosteroids
injection, such that regarding to AFI, no remarkable variance
was found between the two groups. Only it was observed
that 3 days after corticosteroids injection, there was a
2.11+0.1 cm decrease in AFI of betamethasone group and
0.9-cm in the dexamethasone group but as mentioned before
there was no great variance. However, some other studies
in contrary to ours have been related the AFI changes to
corticosteroids injection. In Jackson study, the AFT has been
decreased exactly after corticosteroids injection in about 72%
of their sample size.®”! In Kazardoost et al. study which has
been done in Yasooj Medical School in 2010, betamethasone
injection was also considered as a reason for AFI decrease.!""

The NST results showed no great variance in acceleration
index between the recipients of dexamethasone and
betamethasone with a significant difference between
short beat to beat and a long beat to beat index in the
mentioned groups. Short beat to beat index was normal
in 98% of women in the dexamethasone group and 66%
of betamethasone group. Long beat to beat in all of the
dexamethasone group and 80% of betamethasone recipients
was normal. Moreover, the results of BPP sonography have
introduced a noticeable difference in fetal movement and
thereby a biophysical profile showed difference between
these two groups.

Furthermore, 90% of dexamethasone recipients and 60%
of betamethasone ones had normal fetal movement. The
same results were reported with BPP indicating that the
dexamethasone group had greatly higher BPP. In Kazardoost
et al. study, which was mentioned previously, all fetal
movement had decreased after injection of betamethasone.
1 According to Mulder et al. study, only short and long
beat to beat index were decreased due to corticosteroids
injection, with no effect on acceleration.” Doyle et al. in a
study concluded that the benefits of late dexamethasone
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may not outweigh actual or potential adverse effects but
considering the evidence of both benefits and harms of
treatment, and the limitations of the evidence at present, it
appears prudent to reserve the use of late dexamethasone to
infants who cannot be weaned from mechanical ventilation,
and to minimize the dose and duration of any course of
treatment.™

All studies taking into account corticosteroids influence on
fetal indexes including AFI, BPP, and NST, reported no great
changes in these indexes due to corticosteroids injection.™
In Rotmensch et al. study on two groups of women exposed
to (experiencing) preterm delivery prescribed with
dexamethasone and betamethasone and the results were
observed 48 h after injection. Fetal thoracic movement in
83% of betamethasone group and 90% of the dexamethasone
group had been decreased. Fetal movement in 53.2% of
dexamethasone recipients has been decreased. There was
also a 48.6% decrease in fetal movement for betamethasone
group, and there was a meaningful variance between these
two groups.*l In another study, the BPP status was assessed
after corticosteroids injection. According to the study, for
44% of samples, gross fetal movement was decreased, and
AFI and BPP index decrement has been reported for 87%
of samples.[ In our study, there were no differences in fetal
tone and fetal thoracic movement between the two groups
before and after of corticosteroids administration. Based on
the results of this study and other similar works in this area,
it can be concluded that dexamethasone has lower effect on
AFI, BPP, and NST indexes respect to betamethasone and for
this reason it is more preferred rather than betamethasone.

CONCLUSION

According to this study, AFI has no significant change
before and after corticosteroids administration.
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