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Abstract

Background: We aimed to evaluate the role of 17-hydroxyprogester-
one caproate (17-OHP) as an adjuvant therapy with cervical cerclage
for prevention of preterm delivery.

Methods: We conducted a retrospective case-control study from July
2010 to December 2014 on patients who received 17-OHP with cervi-
cal cerclage (group 1). This group was compared to matched control
patients who had cervical cerclage only (group 2). The maternal and
fetal outcomes were compared between the two groups. All data were
collected using SPSS® Mac version 23.

Results: A total of 122 singleton pregnant women with cervical cer-
clage were observed; among them, 64 patients used 17-OHP with
cerclage, and 58 patients received cerclage only. Our analysis dem-
onstrated that there was no significant difference in the outcome be-
tween the two groups. Characteristics compared in both groups such
as cervical length, miscarriage rates, gestational age at time of deliv-
ery, mode of delivery, and other variables did not meet any statistical
significance. Preterm outcome at 37, above 37, and below 37 weeks,
was similar in both groups. In fetal outcome, the only statistical dif-
ference was the Apgar score of neonates at 1 min that was better in
group 1 (P =0.04), but at 5 min, the Apgar score did not show any
difference (P =0.7).

Conclusions: In our study, we found no additional benefits of adju-
vant 17-OHP on maternal, fetal outcome, or preterm delivery out-
come in comparison to cervical cerclage alone. More prospective ran-
domized studies are recommended to further investigate this matter.
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Introduction

Preterm labor (PL) and prematurity are common problems that
affect approximately 5-18% of pregnancies [1]. Prematurity is
associated with early and late neonatal complications such as
respiratory distress syndrome, sepsis, intra-ventricular hemor-
rhage, necrotizing enterocolitis, cerebral palsy and neuro-de-
velopmental delay [2].

Mothers may experience post-partum depression and
anxiety [3]. All these are associated with increased health care
costs, and are still challenging tasks to healthcare providers
[4].

Different treatment modalities have been used to decrease
the rate preterm labor, notably cervical cerclage that has been
proven to decrease the incidence of preterm birth.

In a meta-analysis of five randomized clinical trials of
women diagnosed with a short cervix < 2.5 cm prior to 24
weeks of gestation, cervical cerclage was compared to expect-
ant management, and researchers concluded that preterm birth
< 35 weeks was lower in women who received cervical cer-
clage in comparison to non-cerclage group [1].

Various forms of progesterone such as injection 17-hy-
droxyprogesterone caproate (17-OHP), and micronized vagi-
nal progesterone (cyclogest pessary), were studied. They were
used alone or as an adjunct to cerclage to further decrease pre-
term labor incidence in women with prior history of preterm
birth or sonographic short cervix [5-8].

In a large randomized clinical trial that compared proges-
terone vs. placebo without cervical cerclage, progesterone was
proved to decrease the risk of spontaneous preterm delivery
before 34 weeks [9].

There are few studies with no agreement in the literature
about the role of adjuvant 17-OHP compared to cervical cer-
clage only [10].

In a retrospective study that included 123 patients, the in-
cidence of PL was significantly less in those who received ad-
juvant 17-OHP in comparison to cerclage alone [11]. Another
study of 58 women who received 17-OHP with ultrasound-
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Table 1. Demographic Data

Characteristics g{‘g’ﬁ;"::"zﬁ‘%‘; I;l“S SLO;I;) (%% ;erclage only,
Age (mean = SD) 31+4.1 30+5
Gravida, mean (range) 4.13(1-11) 3.95(1-10)
Para, mean (range) 1.3(0-7) 1.45(0-5)
Previous second trimester miscarriage

No 32 (50%) 27 (47%)

Yes 32 (50%) 31 (53%)
Previous preterm

No 31 (48%) 32 (55%)

Yes 33 (52%) 26 (45%)
Previous still birth

No 60 (94%) 57 (98%)

Yes 4 (6%) 1 (2%)
Previous neonatal death

No 52 (81%) 48 (83%)

Yes 12 (19%) 10 (17%)
Previous cerclage

No 33 (52%) 28 (48%)

Yes 31 (48%) 30 (52%)
Cervical length before cerclage

<2.5cm 16 (25%) 16 (28%)

>2.5cm 48 (75%) 42 (72%)
Vaginal infection

No 44 (69%) 37 (64%)

Yes 20 (31%) 21 (36%)

indicated cerclage, however, did not show any advantageous
effect of progesterone in the presence of cerclage [12]. This
study aimed to investigate more about the role of 17-OHP with
cervical cerclage on maternal and fetal outcome in prevention
of PL below 37 weeks’ gestation.

Materials and Methods

After institutional board approval, we conducted a retrospec-
tive case-control study from July 2010 to December 2014 on
patients who received 17-OHP with cervical cerclage (group
1). This group was compared to matched control patients who
had cervical cerclage only (group 2).

The inclusion criteria for cervical cerclage were singleton
pregnant patients with cervical cerclage who had previous his-
tory of spontaneous onset PL or history of spontaneous second
trimester miscarriage and asymptomatic women with singleton
pregnancy, who have sonographic short cervix < 2.5 cm.

Exclusion criteria included pregnancy with congenital
anomalies, history of previous induced preterm delivery, sec-

Articles © The authors | Journal compilation © ] Clin Gynecol Obstet and Elmer Press Inc™

ond trimester missed miscarriage, multiple pregnancy, pla-
centa previa, threatened miscarriage, history of any cervical
procedures like cone biopsy or loop electrosurgical excision
procedure (LEEP), or radical trachelectomy.

For the purpose of this study, second trimester miscarriage
was defined as any viable pregnancy that ended in miscarriage
spontaneously after 12 weeks of gestation and before the vi-
ability of fetus (< 24 weeks). Preterm labor was defined as
spontaneous onset of labor, which is determined by cervical
changes before 37 completed weeks.

Pre-operative evaluation

Routine high vaginal swab (HVS) culture was done at 12 - 14
weeks’ gestation. Transvaginal ultrasound was done for serial
cervical length starting from 11th week, and then biweekly
till cerclage placement. Patients with cervical funneling, with
short cervix which is less than 2.5 cm on transvaginal scan,
with history of one or more spontaneous second trimester
miscarriages or PL had undergone either therapeutic or pro-
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phylactic cervical cerclage within 25 weeks. Gestational age
was confirmed by standard sonographic measurements at < 20
weeks’ gestation.

Operative procedure

Under general anesthesia, transvaginal cervical cerclage was
done using the standard McDonald method with Mersilene
tape. Knots were placed anteriorly or posteriorly according to
surgeon’s choice. Cervical dilatation was rechecked again after
each procedure. Patients were hospitalized for 24 h for obser-
vation. None of the patients were treated with any tocolysis or
analgesics before procedure.

Patients were counseled for 17-OHP and those who agreed
were given 250 mg intra-muscular weekly till 36 weeks.

Post-operative follow-up

All patients had routine regular antenatal follow-up. Elective
cerclage removal was done at 37 weeks’ gestation.

In our study, we tried to measure the maternal, fetal pa-
rameters and preterm outcomes comparing both groups.

Statistical analysis

All data were collected using SPSS® Mac version 23. Quan-
titative data with normal distribution were presented as mean
+ SD, otherwise median and range were used. Qualitative
data were expressed as frequency and percentage. Chi-square
(cross-tabulation) test was used for the analysis. P value <0.05
(two-sided) was considered as statistically significant.

Results

Of 70 patients in group one, 64 had complete files that were
eligible for review. This group was compared to a matched
group of 58 patients in the second group.

The mean age in groups 1 and 2 was 30 + 5 and 31 = 4.1
years, respectively. Parity, past obstetric history, previous pre-
term delivery, still birth, previous cervical cerclage and other
demographics are shown in Table 1.

For maternal outcome, no difference was noticed between
the two groups in terms of emergency cerclage removal, mis-
carriage rate, spontancous vaginal delivery or cesarean section
rate (Table 2). The miscarriage rate was higher in group 1, 80%
compared to 20% in group 2, but the difference was not statis-
tically significant. For premature rupture of membrane, emer-
gency cerclage removal was done for 46% and 54% in group 1
and group 2, respectively.

In terms of fetal outcome, still birth and miscarriage rate
in group 1 was 67% and in group 2 was 33%, which also did
not show any statistical significance (0.4). Regarding NICU
admission, although the admission rate was higher in group 1
(63%) than in group 2 (37%), it was statistically insignificant
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(P=0.2).

There was no statistical difference in fetal outcome (Table
2) except in Apgar score at 1 min which was lower in group 1
(P=10.04). However, there was no difference in Apgar score at
5 min between the two groups.

Preterm outcome below 37 weeks in both groups was
similar, at 50% in each group (P = 0.7). About 43.8% women
with cerclage plus 17-OHP delivered at 37 weeks’ gestation,
whereas 56.3% patients in cerclage group, which also did not
make for any statistical significance (P = 0.4). Delivery above
37 weeks’ gestation also did not show any difference (P = 0.4)
(Table 3).

Discussion

High-risk pregnancy for PL women is defined as having ei-
ther a previous preterm birth, mid trimester loss due to cervical
incompetence or having a sonographic short cervix less than
2.5 cm. These pregnancies have a 15-20% risk of recurrent PL
before 28 weeks of gestation, 25-30% before 32 weeks, and
50-60% before 37 weeks [13].

We aimed in our study to investigate the role of adjuvant
17-OHP with cervical cerclage in prevention of PL and its ma-
ternal and fetal outcomes.

Cervical cerclage has been accepted as the most effective
method used in high-risk patients who had spontaneous PL or
mid trimester pregnancy loss. It has been proven that cerclage
alone decreases the rate of preterm birth [1]. Obstetricians rely
on incorporating other adjunct therapies with cerclage, which
has proved to be effective to prevent preterm birth [14].

To further improve the maternal and fetal outcome, intra-
muscular 17-OHP was tried as an adjunct to cerclage till 36
weeks of gestation but its role in reducing preterm birth with
cerclage has not been proved yet.

Our results are in accordance with what was reported by
Rafael et al on 58 patients. In their study, 15 (25.9%) patients
received 17-OHP, and 43 (74.1%) with cervical cerclage only.
Use of 17-OHP did not show any significant effect on preterm
outcomes among women with a prior spontaneous PL and ul-
trasound indicated cerclage for cervical length <2.5 cm in cur-
rent pregnancy [12].

On the other hand, 17-OHP was reported as effective
when used with cerclage on 123 patients in another study by
Temming et al [11].

Except for Apgar score at 1 min which was statistically
better in the adjuvant group (P = 0.04), all other parameters
including Apgar score at 5 min did not show any difference in
the two groups (P =0.7).

The mechanism of action of progesterone for prevention
of preterm birth is not well understood. Past studies have prov-
en a variety of actions that support gestation and inhibit uterine
activity. This may include activities that relax smooth muscle
in the pregnant uterus, prevent formation of the myometrium
gap junction and oxytocin receptors, block the impact of oxy-
tocin on the myometrium, and/or have immunosuppressive
activity against the activation of T lymphocytes [15]. Drop in
progesterone activity or progesterone withdrawal is a key to
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Table 2. Maternal and Fetal Outcomes

Group 1: cerclage plus

Group 2: cerclage only,

Outcome 17-OHP, n = 64 (%) n =58 (%) P value

Emergency cerclage removal 0.8
No 46 (53%) 41 (47%)
Threatened preterm 14 (54%) 12 (46%)
Premature rupture of membrane 4 (44%) 5 (56%)

Miscarriage 0.2
No 60 (51%) 57 (49%)
Yes 4 (80%) 1 (20%)

Spontaneous vaginal delivery 0.1
No 19 (63%) 11 (37%)
Yes 45 (49%) 47 (51%)

LSCS 0.3
No 49 (51%) 48 (49%)
Yes 15 (60%) 10 (40%)

Fetal outcome 0.4
Alive 60 (52%) 56 (48%)
Still birth and miscarriage 4 (67%) 2 (33%)

Fetal weight 0.4
<2.5kg 17 (47%) 19 (53%)
At2.5kg 5 (7%) 2 (29%)
>2.5kg 42 (53%) 37 (47%)

Apgar score at 1 min 0.04
8-10 42 (46%) 49 (54%)
5-7 10 (77%) 3 (23%)
<5 12 (67%) 6 (33%)

Apgar score at 5 min 0.7
8-10 57 (51%) 54 (49%)
5-7 2 (67%) 1 (33%)
<5 5 (63%) 3 (37%)

NICU admission 0.2
No 47 (49%) 48 (51%)
Yes 17 (63%) 10 (37%)

the control system for cervical ripening. The exact systems by
which a blockade of progesterone activity may prompt cervical
changes are intricate and inadequately interpreted. A decrease
in progesterone activity most likely causes cervical changes by
the action of inflammatory mediators [16].

In a systematic review, De Franco et al found that avail-
able published studies have not observed additive improve-
ment in the prevention of the incidence of preterm birth with
the combination of progesterone and cerclage. So they recom-
mended avoiding routine implementations of progesterone in
addition to cerclage [14].

On the contrary, Maternal-Fetal Medicine Publications
Committee recommended a regular 17-OHP progesterone reg-
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imen until 36 weeks after cervical cerclage placement for short
cervix less than 2.5 cm [17].

Subsequently, more investigations are warranted to evalu-
ate the role of 17-OHP progesterone as an adjunct with cervi-
cal cerclage.

The retrospective analysis is one of our study limitations.
However as can be noticed in Table 1, the demographic criteria
in both groups are balanced and matched. This may consoli-
date our results as a matched control study.

In our study, we found no additional benefits of adjuvant
17-OHP on maternal, fetal outcome and preterm delivery be-
low 37 weeks’ gestation in comparison to cervical cerclage
alone. More prospective randomized studies are recommended
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Table 3. Delivery Outcome Data

Group 1: cerclage plus

Group 2: cerclage only,

Outcome (gestation in weeks) 17-OH P, n = 64 (%) n =58 (%) P value
Below 37
No 48 (53%) 42 (47%) 0.7
Yes 16 (50%) 16 (50%)
At 37
No 57 (54%) 49 (46%) 0.4
Yes 7 (44%) 9 (56%)
Above 37
No 23 (48%) 25 (52%) 0.4
Yes 41 (55%) 33 (45%)

to further investigate this matter.

Conflicts of Interest

None.

Source(s) of Support

None.

References

16

Romero R, Yeo L, Chaemsaithong P, Chaiworapongsa T,
Hassan SS. Progesterone to prevent spontaneous preterm
birth. Semin Fetal Neonatal Med. 2014;19(1):15-26.

Tan MY, To M. Recent advances in the prevention
and management of preterm birth. F1000Prime Rep.
2015;7:40.

Frey HA, Klebanoff MA. The epidemiology, etiology,
and costs of preterm birth. Semin Fetal Neonatal Med.
2016;21(2):68-73.

Black L, Hulsey T, Lee K, Parks DC, Ebeling MD. Incre-
mental Hospital Costs Associated With Comorbidities of
Prematurity. Manag Care. 2015;24(12):54-60.

Hall NR. What agent should be used to prevent recurrent
preterm birth: 17-P or natural progesterone? Obstet Gy-
necol Clin North Am. 2011;38(2):235-246, ix-X.

Johnson JW, Austin KL, Jones GS, Davis GH, King
TM. Efficacy of 17alpha-hydroxyprogesterone caproate
in the prevention of premature labor. N Engl J Med.
1975;293(14):675-680.

Meis PJ, Klebanoff M, Thom E, Dombrowski MP, Sibai
B, Moawad AH, Spong CY, et al. Prevention of recur-
rent preterm delivery by 17 alpha-hydroxyprogesterone

Articles © The authors | Journal compilation © ] Clin Gynecol Obstet and Elmer Press Inc™

10.

11.

12.

13.

14.

15.

16.

17.

caproate. N Engl J Med. 2003;348(24):2379-2385.
Yemini M, Borenstein R, Dreazen E, Apelman Z, Mogil-
ner BM, Kessler I, Lancet M. Prevention of premature
labor by 17 alpha-hydroxyprogesterone caproate. Am J
Obstet Gynecol. 1985;151(5):574-577.

Fonseca EB, Celik E, Parra M, Singh M, Nicolaides KH.
Progesterone and the risk of preterm birth among women
with a short cervix. N Engl J Med. 2007;357(5):462-469.
Story L, Shennan A. Cervical cerclage: an established in-
tervention with neglected potential? Eur J Obstet Gynecol
Reprod Biol. 2014;176:17-19.

Temming L, et al. 508: A retrospective comparison of
cerclage alone vs cerclage and 17P for the prevention of
preterm birth. American Journal of Obstetrics & Gyne-
cology. 208(1):S219.

Rafael TJ, Mackeen AD, Berghella V. The effect of 17al-
pha-hydroxyprogesterone caproate on preterm birth in
women with an ultrasound-indicated cerclage. Am J Peri-
natol. 2011;28(5):389-394.

Combs CA. Vaginal progesterone or cerclage to pre-
vent recurrent preterm birth? Am J Obstet Gynecol.
2013;208(1):1-2.

Defranco EA, Valent AM, Newman T, Regan J, Smith J,
Muglia LJ. Adjunctive therapies to cerclage for the pre-
vention of preterm birth: a systematic review. Obstet Gy-
necol Int. 2013;2013:528158.

Spong CY, Meis PJ, Thom EA, Sibai B, Dombrowski MP,
Moawad AH, Hauth JC, et al. Progesterone for prevention
of recurrent preterm birth: impact of gestational age at
previous delivery. Am J Obstet Gynecol. 2005;193(3 Pt
2):1127-1131.

da Fonseca EB, Damiao R, Nicholaides K. Prevention of
preterm birth based on short cervix: progesterone. Semin
Perinatol. 2009;33(5):334-337.

Progesterone and preterm birth prevention: translating
clinical trials data into clinical practice. Am J Obstet Gy-
necol. 2012;206(5):376-386.

www.jcgo.org



