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Abstract

Objective: We aimed to compare newborn outcomes and blood
glucose values of 75-g oral glucose tolerance test (OGTT) in preg-
nant women who were diagnosed gestational diabetes mellitus and
did not receive progesterone in Ist and 2nd trimesters and the preg-
nant women who received progesterone for at least 4 weeks.

Methods: This single-center, retrospective, cross-sectional case study
was conducted on pregnant women who were admitted to our obstet-
rics polyclinic between January 2014 and June 2016. A total of 337
pregnant women who were established with the diagnosis of gesta-
tional diabetes mellitus during their pregnancies followed up and
delivered at our clinic were included in the study. The patients were
separated into two groups as those received progesterone during Ist
or 2nd trimester of their pregnancies (n=59) and those did not receive
progesterone (n=278). The data were analyzed by SPSS software.

Results: While there was no statistically significant difference
between the group not receiving progesterone-derived medication
and the group receiving progesterone-derived medication in terms
of mean 0-hour and 2-hour blood glucose values of 75-g OGTT, 1-
hour blood glucose values were significantly higher in the group
receiving progesterone (p<0.05). This high value was observed in
pregnant women who received 17-OH progesterone caproate,
which is a weekly injection form of progesterone derivatives. There
was no statistically significant difference between the groups in terms
of birth weight, and 1-minute and 5-minute APGAR scores.

Conclusion: We found significant increase in 1-hour values of 75-g
OGTT in pregnant women who received 17-OH progesterone
caproate for at least four weeks during first and second trimesters of
their pregnancies. Further studies are required to compare our results
since our population is small.
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Ozet: Birinci ve ikinci trimesterde progesteron tiirevi
ilac kullaniminin gestasyonel diyabet olusumu ve
gebelik sonuclarina etkisinin arastiriimasi

Amag: Gestasyonel diabetes mellitus tanist almis olup 1. ve 2. tri-
mesterde progesteron kullanmamus gebeler ile en az 4 hafta pro-
gesteron kullanmis gebelerin 75 g oral glukoz tolerans testi
(OGTT) kan sekeri degerleri ile yenidogan sonuglarinin kargilag-
tirilmast amaclanmistir.

Yontem: Bu tek merkezli, retrospektif, kesitsel, olgu caligmasi
Ocak 2014 — Haziran 2016 tarihleri arasinda gebe poliklinigimize
bagvuran gebeler tizerinden yiiritildi. Takip edilen gebeliginde
gestasyonel diabetes mellitus tanist konan ve dogumu klinigimizde
gerceklesen 337 gebe calismaya dahil edildi. Hastalar gebeliginin
1. veya 2. trimesterinde progesteron kullananlar (n=59) ve kullan-
mayanlar (n=278) olarak iki gruba ayrildi. Veriler SPSS programi
ile analiz edildi.

Bulgular: Progesteron tiirevi ila¢ kullanmayan grup ile kullanan
grup arasinda 75 g OGTT 0. ve 2. saat ortalama kan sekeri deger-
leri agisindan istatistiksel olarak anlamli bir fark gézlenmezken; 1.
saat kan sekeri degerleri progesteron kullanan grupta anlaml yiik-
sek bulundu (p<0.05). Bu yiikseklik progesteron tiirevlerinden haf-
talik enjeksiyon formu olan 17-OH progesteron kaproat kullanan
gebelerde gozlendi. Gruplar arasinda dogum agirligi, 1. dakika
APGAR skoru ve 5. dakika APGAR skoru agisindan da istatistiksel
anlamh bir fark gézlenmedi.

Sonug: Gebeligin birinci ve ikinci trimesterinde en az dort hafta,
intramiiskiiler 17- OH progesteron kaproat kullanan gebelerde 75
g OGTT 1. saat degerlerinde anlaml yiikselme tespit ettik. Popii-
lasyonumuzun kii¢iik olmasi sebebiyle sonuclarimizin karsilagtiri-
labilecegi yeni caligmalara ihtiya¢c duyulmaktadir.
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Introduction

Gestational diabetes mellitus (GDM) is the glucose
intolerance which appears during pregnancy for the
first time or diagnosed during pregnancy for the first
time." Although GDM can be seen in all periods of
pregnancy, it is mostly diagnosed beginning from the
24 weeks of gestation. The reason is that the human
placental lactogen (hPL), which is a placental hormone
antagonizing the blood glucose-decreasing effect of
insulin, reaches maximum level beginning from this
period.”” Therefore, GDM is a metabolic disorder
which should be taken under control as of 24 weeks of
gestation.™” In various societies, 1-14% of pregnancies
are established with the diagnosis of gestational dia-
betes while 0.5% of all pregnancies are established
with the diagnosis of pregestational diabetes."”
Pregnancies complicated with diabetes have various
maternal and fetal risks compared to healthy pregnan-
cies. While pregnancies complicated with diabetes had
high rates of maternal mortality (45%) and perinatal
mortality (60%) in the early periods of previous centu-
ry, these rates decreased significantly when insulin
began to be used in treatments in 1920s."

Progesterone is a steroidal hormone which should be
secreted sufficiently in order to provide embryonic
implantation and maintain pregnancy and is produced in
corpus luteum in the beginning, and placenta undertakes
this duty as of the 9 weeks of gestation.”™ Progesterone
has a key role to maintain the atonicity of the uterus;
however, its mechanism has not been fully under-
stood.”"" Although progesterone is prescribed widely for
the treatment of imminent abortion in obstetric practice,
the meta-analysis conducted by Wahabi et al. could not
find any evidence showing that vaginal progesterone
support is effective in the treatment of imminent abor-
tion,"” and some studies showing the efficacy of proges-
terone support to decrease preterm labor risk were pub-
lished."" On the other hand, some studies reported that
the use of progesterone increases the risk of developing
GDM'[IS,IG]

In our study, we aimed to compare newborn out-
comes and blood glucose values of 75-g oral glucose tol-
erance test (OGTT) in pregnant women who were diag-
nosed GDM in our clinic and did not receive proges-
terone in st or 2nd trimester and the pregnant women
who received progesterone-derived medication for at
least 4 weeks.

Methods

A total of 337 patients, who were admitted to our obstet-
rics polyclinic between January 2014 and June 2016,
established with the diagnosis of GDM and delivered at
our clinic, were included in this single-center, retrospec-
tive, cross-sectional case study.

The inclusion criteria were determined as being
pregnant between 17- and 46-year-old, undergoing 75-
g OGGT as GDM screening and diagnostic test
between 24 and 29 weeks of gestation and being estab-
lished with the diagnosis of GDM as a result, and receiv-
ing progesterone-derived medication for at least 4 weeks
due to miscarriage risk or preterm labor threat.

The exclusion criteria were determined as having
pregestational DM diagnosis, termination due to anom-
aly in pregnancy or intrauterine death of fetus, having
any hepatic, renal or thyroid dysfunction during preg-
nancy which may affect glucose or protein metabolism,
and discontinuing follow-up or control.

Age, gravida, parity, history of previous pregnancies,
background, family history, history of current pregnan-
cy, medication, and weight gained of pregnant women
who included in the study were obtained through their
medical records. Gestational ages of the patients were
determined according to the first day of their last men-
strual period and confirmed by CRL (crown-rump
length) measurements established by first trimester
ultrasonography. It was recorded whether each patient
received progesterone during their pregnancies or not,
and if they received, for how long did they receive prog-
esterone-derived medication. Body mass index (BMI:
weight [kg]/height’ [m’]) of each patient was calculated
by prenatal weight and height. The birth weights and 1-
minute and 5-minute APGAR scores of newborns were
reached by their records.

For pregnant women who underwent 75-g OGT'T,
the diagnosis was deemed positive when either 0-hour
blood glucose level was =92 mg/dL, 1-hour blood glu-
cose level was =180 mg/dL or 2-hour blood glucose
level was =153 mg/dL according to the criteria of
American Congress of Obstetricians and Gynecologists
(ACOG Practice Bulletin 2008) and American Diabetes
Association (2003).""

The patients were separated into two groups as those
receiving progesterone-derived medication during Ist
or 2nd trimester of pregnancy and those not receiving
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progesterone, and their OGTT values were compared.
The pregnant women who were receiving progesterone-
derived medication were also separated into 3 sub-
groups, which where oral progesterone (Progestan®,
Kogak Farma, Istanbul, Turkey) (n=31), daily intramus-
cular progesterone (Progynex®, Farmako Eczacilik,
Istanbul, Turkey) (n=16), and weekly intramuscular 17-
OH progesterone caproate (Proluton®, Bayer, Istanbul,
Turkey) (n=12).

SPSS 20.0 (SPSS Inc., Chicago, IL, USA) was used
for the statistical analyses. The data were presented as
mean * standard deviation. Independent two-sample t-
test was used for comparisons between two groups,
Kruskal-Wallis variance analysis was used for compar-
isons between more than two groups, and Mann-
Whitney U test was used as post-hoc test to identifying
the group causing the difference. Pearson correlation
test was conducted to determine any relationship
between newborn birth weight and APGAR scores and
OGTT levels. In all comparisons, p<0.05 was consid-
ered statistically significant.

Results

Of 337 patients included in the study, 82.5% (n=278)
did not receive any progesterone-derived medication
during their pregnancies, and 17.5% (n=59) received
any progesterone-derived medication for at least 4
weeks. The distribution of receiving progesterone-
derived medication was 9.2% (n=31) for oral proges-
terone, 4.8% (n=16) for daily intramuscular proges-
terone, and 3.5% (n=12) for weekly intramuscular 17-
OH progesterone caproate.

Of the patients not receiving progesterone-derived
medication, the mean age was 30.8 years, mean weight
was 80.2 kg and mean BMI was 30.6 kg/m’. Of the
patients receiving progesterone-derived medication, the
mean age was 29.5 years, mean weight was 81.4 kg and
mean BMI was 32.9 kg/m’. There was no statistically
significant difference between the groups in terms of
age, gravida, parity, weight and BMI values (Table 1).

The groups receiving and not receiving proges-
terone-derived medication were compared in terms of
0-hour OGTT, 1-hour OGTT and 2-hour OGTT
values. While no significant difference was observed
between the groups in terms of 0-hour and 2-hour
OGTT values, the values of 1-hour OGTT were sig-

nificantly higher in the group receiving progesterone
(p=0.045) (Table 2).

No difference was observed in 0-hour and 2-hour
values when the patients receiving progesterone-derived
medication were compared among themselves; however,
1-hour values of the group receiving 17-OH proges-
terone caproate were significantly higher the values of
pregnant women receiving oral progesterone and daily
intramuscular progesterone (p<0.05) (Table 3).

When 0-hour, 1-hour and 2-hour OGT'T values of
the patients not receiving progesterone-derived med-
ication were compared with 0-hour, 1-hour and 2-hour
OGTT values of the patients receiving oral proges-

Table 1. The comparison of the demographic data of two groups.*

Group 1(n=278) Group 2 (n=59) p-value
Age (year) 30.8+8.2 29.5+6.8 0.38
Weight (kg) 80.2+12.3 81.4+£10.3 0.06
BMI (kg/m?) 30.6+4.3 32.9+5.9 0.86
Gravida (number) 2 (1-6) 2 (0-6) 0.06
Parity (number) 2 (0-6) 1 (0-5) 0.05

*The data are presented as mean = standard deviation and median (minimum-max-
imum). Group 1: The patient group not receiving progesterone-derived medication,
Group 2: The patient group receiving progesterone-derived medication.

Table 2. The comparison of 0-hour OGTT, 1-hour OGTT and 2-hour
OGTT values of two groups.*

Group 1(n=278) Group 2 (n=59) p-value
OGTT 0 (mg/dL) 96.0+14.3 94.1+£10.3 0.83
OGTT 1 (mg/dL) 160.2+45.2 170.6+52.1 0.045
OGTT 2 (mg/dL) 131.5+38.1 133.2+29.9 0.1

*The data are presented as mean + standard deviation. Group 1: The patient group
not receiving progesterone-derived medication, Group 2: The patient group receiv-
ing progesterone-derived medication.

Table 3. The comparison of OGTT values of the pregnant women
by progesterone derivation taken.*

ImP 17-OHP

(n=16) (n=12)

OGTT 0 (mg/dL) 93.1£15.2 95.8+£16.2 93.4+13.8 0.66
OGTT 1 (mg/dl)  161.9+£37.2' 169.9+42.1" 189.7+£56.7>  0.04"
OGTT 2 (mg/dL) 131.2+39.9 132.3+429  136.9+33.1 0.09

*The data are presented as mean + standard deviation. "Kruskal-Wallis variance
analysis. The superscript numbers are presented to indicate the difference between
the groups (Mann-Whitney U test, p=0.011). 17-OHP: Weekly intramuscular 17-OH
progesterone caproate, ImP: Daily intramuscular progesterone, OGTT: 75-g oral
glucose tolerance test; OP: Oral progesterone.
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Table 4. The comparison of the newborn data of two groups.*

Group 1 (n=278)

OP (n=31)

Group 2 (n=59)

ImP (n=16) 17-OHP (n=12)

Birth weight (gram) 3201+584 3107+498 2988+793 3073+489 0.16
1-minute APGAR score 9.1+0.7 8.9+1.1 9.0+0.9 9.2+1.1 0.53
5-minute APGAR score 9.0+1.5 9.7+0.5 9.8+1.0 9.3+0.8 0.87

*The data are presented as mean =+ standard deviation. Group 1: The patient group not receiving progesterone-derived medication,
Group 2: The patient group receiving progesterone-derived medication. 17-OHP: Weekly intramuscular 17-OH progesterone caproate,

ImP: Daily intramuscular progesterone, OP: Oral progesterone

terone, intramuscular progesterone and weekly intra-
muscular 17-OH progesterone caproate, it was found
that there was a significant difference between 1-hour
values of the groups. In the inter-group sub-compari-
son, it was seen that the difference was caused by the
patient group receiving intramuscular 17-OH proges-
terone caproate (p=0.011) (Table 3).

The newborn birth weights and 1-minute and 5-
minute APGAR scores of the patients who were includ-
ed in the study are presented in Table 4. No statistical-
ly significant difference was found between the groups in
terms of birth weights and APGAR scores (p>0.05). No
relationship was found in the correlation analysis con-
ducted between 1-hour 75-g OGT'T results and birth
weight, and 1-minute and 5-minute APGAR scores.

Discussion

In our study, we found that 1-hour OGTT values of the
patient group who were receiving intramuscular 17-OH
progesterone caproate during Ist or 2nd trimester of
pregnancy were significantly higher than those of the
patients who did not receive progesterone-derived med-
ication, but there was no significant difference in terms
of 0-hour and 2-hour OGTT values. Also, there was no
significant difference between the groups receiving oral
progesterone and intramuscular progesterone and those
not receiving progesterone-derived medication in terms
of 0-hour, 1-hour and 2-hour OGTT values. In addi-
tion, we found no significant difference between the
pregnant women with GDM who were receiving and

not receiving in terms of birth weights and 1-minute and
5-minute APGAR scores.

Hormones synthesized during pregnancy such as
estrogen, placental lactogen, human chorionic
somatomammotropin and progesterone are responsible
for the development of insulin resistance and hyper-

glycemia. It was shown that progesteron in particular
decreased insulin sensitivity."" In a study conducted on
pregnant rats, progesteron was shown to cause decreased
insulin sensitivity."” In various studies, a relationship was
also found between insulin resistance and oral contra-
ceptives containing only progesterone.”™" In a recent
study performed on adolescents, Aldhoon-Hainerovd et
al. investigated the relationship between insulin resist-
ance (HOMA-IR) value and endogenous hormone lev-
els, and found that endogenous progesterone level was in
direct proportion to HOMA-IR values in female adoles-
cents.”” Nunes et al. showed in their cell culture study
that progesterone caused apoptosis in the cells synthesiz-
ing insulin.””

Progesterone support in the treatment of imminent
abortion and recurrent pregnancy wastage has become a
common treatment option. Also, the recent studies
showing the efficacy of progesterone treatment for the
prevention of preterm labor have drawn attention. Meis
et al. initiated 17-OH progesteron treatment on 16-20
weeks of gestation on 310 pregnant women who had
high risk for preterm labor below 37 weeks of gestation.
"This group was compared to 153 pregnant women who
also had high risk for preterm labor but not administered
progesterone treatment. After the comparison, it was
shown that 17-OH progesterone treatment was efficient
to prevent preterm labor and to decrease perinatal mor-
bidity."" In their study, Fonseca et al. compared a group
consisting of 72 pregnant women who received vaginal
progesterone to another group consisting of 70 pregnant
women who received placebo and showed that vaginal
progesterone is efficient in the prevention of preterm
labor." In 2008 after these two randomized controlled
studies, ACOG recommended progesterone support for
preterm labor prophylaxis in singleton pregnancies with
the history of preterm labor."
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With the increased practice of progesterone treat-
ment during pregnancy, the investigation of potential
fetal and maternal side effects of this treatment was
brought to agenda. It was brought to agenda that prog-
esteron in particular may affect insulin resistance and
may cause the development of gestational diabetes. In
their retrospective study, Egerman et al. compared 491
obese pregnant women with GDM diagnosis to 408
obese pregnant women without GDM diagnosis. It was
found out in the history of pregnant women with GDM
diagnosis that the frequency of 17-OH treatment initiat-
ed at 16-20 weeks of gestation was higher.”” In another
retrospective study, 110 pregnant women who under-
went weekly 17-OH progesterone treatment during
their pregnancies were compared to the control group
consisting of 330 pregnant women who did not receive
progesterone during their pregnancies in terms of 1-
hour 50-g OGTT blood values. In pregnant women
who underwent progesterone treatment, 1-hour 50-g
OGTT results were significantly higher than the control
group."” Unlike this study, we did not have any control
group in our study, and we only compared pregnant
women, who were established with GDM diagnosis, and
received and did not receive progesterone, in terms of
75-g OGTT values. We observed that 1-hour 75-g
OGTT values were significantly higher in the group
receiving progesterone-derived medication than those
who did not receive. We found that this difference was
caused by the group which underwent 17-OH proges-
terone treatment.

In the literature, there are studies with different
results reporting that progesterone support increases
GDM diagnosis frequency. In their prospective study,
Rebarber et al. compared 557 pregnant women, who
underwent weekly 17-OH progesterone treatment for
the prevention of preterm labor, to 1524 healthy preg-
nant women who did not undergo progesterone treat-
ment. In the group which underwent weekly 17-OH
progesterone treatment, GDM incidence was signifi-
cantly higher than the control group."” In the prospec-
tive study of Wolfe et al., 67 pregnant women who
underwent 17-OH progesterone treatment for the pur-
pose of preterm labor prophylaxis were compared to 140
healthy pregnant women who did not underwent prog-
esterone treatment in terms of 1-hour 50-g OGTT val-
ues and GDM frequency. They reported that there was
no significant difference between the groups in terms of
preprandial blood glucose levels, 1-hour OGT'T values

and GDM diagnosis frequency.””’ Gyamfi et al. conduct-
ed a study to perform secondary analysis of two double-
blind, randomized, controlled studies to investigate the
effects of serial progesterone treatment on GDM risk on
1094 pregnant women. The population consisted of 441
singleton and 653 twin pregnancies. While 616 of the
pregnant women underwent 17-OH progesterone treat-
ment, 478 patients were in the placebo group. GDM
incidence in singleton and twin pregnancies that under-
went and did not undergo progesterone treatment was
compared separately. While GDM incidence in single-
ton pregnancies receiving progesterone and placebo was
5.8% and 4.7%, respectively (p>0.05), it was 7.4% and
7.6% in twin pregnancies, respectively (p>0.05).
Consequently, they reported that weekly progesterone
treatment did not increase GDM rate in both singleton
and twin pregnancies."”

In our study, unlike the studies investigating the rela-
tionship between progesterone and GDM to the best of
our knowledge, we compared GDM cases only through
the progesterone use and investigated the effects of oral
natural progesterone and daily intramuscular natural
progesterone on 75-g OGTT values. Small patient
group receiving progesterone-derived medication and
the lack of healthy control group seem to be the limita-
tions of our study.

Conclusion

In conclusion, our study shows that receiving intramus-
cular 17-OH progesterone caproate causes a significant
increase in 1-hour 75-g OGTT values compared to
other progesterone derivatives and not receiving proges-
terone. In the obstetric practice where progesterone use
increases gradually with the indication of preterm labor
prophylaxis, further wide prospective studies investigat-
ing the relationship between GDM and all proges-
terone-derived preparations are needed.

Conflicts of Interest: No conflicts declared.
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