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Abstract

Objective—To assess cerclage benefit in women with short cervix also receiving 17-alpha-
hydroxyprogesterone caproate (17P) to prevent recurrent preterm birth (PTB).

Methods—Secondary analysis of a multicenter trial of ultrasound-indicated cerclage for
shortened cervical length (CL). Women with prior spontaneous PTB at 16-33 6/7 weeks, singleton
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gestation and CL<25mm between 16-22 6/7 weeks were counseled on use of 17P and randomized
to cerclage or no cerclage. Outcomes of women who received 17P were analyzed by
randomization group. Primary outcome was PTB<35 weeks.

Results—99 women received 17P: 47 cerclage; 52 no cerclage. Rates of PTB<35 weeks were
similar, 30% for cerclage and 38% for no cerclage (aOR 0.64 (0.27 — 1.52)). In women with
CL<15mm, PTB<35 weeks was reduced for the cerclage group (17% versus 75%, p=0.02).
However, this difference was nullified after controlling for total progesterone doses received
(p=0.40).

Conclusions—Cerclage was shown not to offer additional benefit for the prevention of
recurrent PTB in women with short CL<25mm receiving 17P, but the sample size is insufficient
for a definite conclusion given the 36% non-significant decrease in the odds of PTB<35 weeks.
Cerclage may further offer substantial benefit to women with very short CL<15mm and further
study is needed.
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Introduction

Preterm birth (PTB) is a leading cause of perinatal morbidity and mortality [1] and is a
common problem in the United States with annual rates over 12% in 2009 [2]. Women with
prior spontaneous PTB(s) have one of the strongest risk factors for recurrent PTB [3,4,5].
Shortened cervical length (CL) on transvaginal ultrasound prior to 24 weeks gestation is
currently the best method to predict spontaneous PTB [6,7].

Both cerclage [8-12] and progesterone [13,14] have been investigated as interventions to
prevent PTB in women with a prior PTB. Following the detection of a shortened cervical
length on transvaginal ultrasound, cerclage has been shown to reduce recurrent PTB <37
weeks, PTB <24 weeks, and perinatal mortality in a large randomized trial [8] and PTB <35
weeks and perinatal morbidity and mortality in a meta-analysis of the prior trials [15].
Treatment with 17-alpha-hydroxyprogesterone (17P) has also been shown to reduce
recurrent PTB <37 weeks in a large multicenter trial [13] and this finding was further
supported in subsequent meta-analysis [14]. Prior investigation [16] of participants in the
trial by Owen and colleagues focused on the effects of progesterone administration for
women receiving and not receiving cerclage. However, the efficacy of cerclage in women
who develop a short CL<25mm in the second trimester and who receive the recommended
17P for a prior PTB has not been well studied. Furthermore, the additive benefit of cerclage
in higher-risk women with very short CL<15mm receiving 17P requires further
investigation.

The aim of this study is to quantify and evaluate the effect of cerclage on pregnancy
outcomes in high-risk women receiving 17P with a history of PTB, singleton gestation, and
shortened CL<25mm (or alternatively CL<15mm).
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This is a secondary analysis of the Eunice Kennedy Shriver National Institute of Child
Health and Human Development-sponsored trial to investigate ultrasound-indicated cerclage
for the prevention of PTB in high-risk women. The trial is summarized elsewhere [8].
Briefly, characteristics of eligible women were singleton gestation, prior spontaneous PTB
<34 weeks, and shortened CL<25mm observed during serial ultrasound screening between
16 and 22 6/7 weeks. From January 2003 to February 2007, 302 women at 15 U.S. clinical
sites were randomized to receive McDonald cerclage (n=149) or no cerclage (n=153).

Results from a randomized trial of 17P [13] became available early in the trial, and
recommendations that women be counseled regarding the use of progesterone for the
prevention of PTB were made by the independent data and safety monitoring board.
Subsequently, patients were counseled regarding the availability and potential benefit of
17P, and randomization was stratified by women's intent to use 17P, with a suggested
weekly intramuscular dose of 250 mg. Participants were contacted by study nurses to
determine reported use after randomization. As reported previously [16], study nurses at the
center with the greatest enrollment total reviewed medical records for documented evidence
of 17P injections. The agreement between reported and actual administration was acceptably
high, 85% (kappa = 0.85), and thus reported use of 17P was deemed a sufficient surrogate
for actual 17P usage across all participating centers.

Analyses in this study considered only women who received at least one injection of 17P for
the history of PTB after randomization, and we compared those women randomized to
cerclage vs those randomized to no cerclage. Similar to the primary study analysis [8],
separate analyses were planned for women with CL<25 mm and also the subset of women
with very short CL<15mm. Study outcomes included rates of PTB at <37, <35, <32, <28,
and <24 weeks, perinatal death, and time to delivery. Characteristics of the comparison
groups for each analysis were evaluated. Differences in categorical characteristics and
outcomes were analyzed with chi-square tests of association and Fisher's exact test, as
appropriate. Differences in quantitative characteristics were assessed with Student t-tests and
mean + one standard deviation are presented. Logistic regression was used to estimate odds
ratios for study outcomes. Adjusted odds ratios were obtained using multivariable logistic
regression analyses controlling for imbalanced patient characteristics potentially operating
as masking effects. Time to delivery was estimated with Kaplan-Meier analysis with
differences evaluated using the log-rank test. Analyses of the subset of women with
CL<15mm at randomization included Fisher's exact test and the Wilcoxon rank-sum test. To
address the small sample size, exact logistic regression was used to obtain adjusted odds
ratios controlling for imbalanced patient characteristics. All tests of significance were two-
sided and evaluated at a 0.05 level of significance. SAS version 9.2 (SAS Institute Inc, Cary,
NC, USA) was used for all statistical analyses.

Ninety-nine women of the 302 randomized received at least one 17P injection and 94 (95%)
stated intent to use progesterone at the time of randomization. Of these 99, 47 were
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randomized to receive cerclage (52 to no cerclage). Women randomized to cerclage were
administered their first dose of progesterone less than one week earlier in gestation than
those randomized to no cerclage (p=0.048). Other characteristics of the patients did not
differ between randomization groups (Table 1).

No significant difference in any PTB outcome was observed between cerclage
randomization groups (Table I1). Multivariable logistic regression models were used to
evaluate group differences in the presence of factors potentially masking an effect:
gestational age (GA) at randomization and GA at first 17P dose. All study outcomes
remained statistically non-significant, with the adjusted odds ratios for PTB <37, <35, <32,
and <28 weeks varying between 0.46 and 0.64 (Table I1). The mean GA at delivery was
slightly greater for those randomized to cerclage (35.5 £ 4.6 weeks) versus those
randomized to no cerclage (34.7 £ 4.8 weeks) though not statistically significant (p=0.39).
This null relationship is further illustrated by the Kaplan-Meier plot available online as
supplemental Figure S1 (log-rank p=0.42). We conducted the same series of analyses to
compare women who actually received cerclage versus those who did not with similar
results (data not shown).

Twenty women received 17P and also had a CL<15mm at randomization: 12 were
randomized to receive cerclage (8 no cerclage). Women randomized to cerclage recorded
more doses of 17P (median; interquartile range [IQR]: 15.0; 14.0 — 16.0) than those
randomized to no cerclage, (8.0; 2.5 — 13.0) p=0.04, and no other differences were found in
the patient characteristics (data not shown). PTB was less common in women randomized to
receive cerclage at <37 (42% vs 88%), <35 (17% vs 75%), <32 (17% vs 63%), and <28
(17% vs 50%) weeks (supplemental Table S1). This difference was statistically significant
for PTB <35 weeks (p=0.02). However, this significant difference was nullified in an exact
logistic regression analysis controlling for the number of progesterone doses received
(p=0.40). The GA at delivery was greater in the cerclage group with median (IQR) of 37.5
(35.7 — 39.5) weeks compared to 29.2 (25.9 — 35.2) weeks, though this difference was not
statistically significant, (p=0.15). The Kaplan-Meier plot in Figure 1 further illustrates this
relationship in the very high-risk subgroup (log-rank p=0.33).

Discussion

In the US, it has been recommended that women with a singleton gestation who have had a
prior spontaneous PTB receive weekly 17P beginning at 16-20 weeks [13,17]. Recently, in
this same population of singleton gestations with prior PTB, screening of cervical length has
been recommended between 16 and 23 weeks [18]. This is based on the fact that, if the
cervical length shortens to <25 mm, cerclage has been shown to prevent recurrent PTB by
about 30%, and perinatal morbidity and mortality by about 36% (8,15). It remains unclear
whether the effects of 17P and cerclage are cumulative in these women with singleton
gestations and a prior spontaneous PTB, who then develop a shortened cervical length.

Our study aimed to assess this important clinical question: in a woman with a singleton
gestation who is taking 17P because of a prior PTB, is cerclage for short cervical length
associated with further benefits beyond those already provided by 17P? Although we
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observed no differences in PTB and perinatal outcomes between cerclage treatment groups
in women who received 17P, our analysis has limitations.

First, we have limited knowledge of 17P administration during the serial sonographic
screening during which these women had not yet achieved CL<25mm. Administration of
17P was recorded for all patients following randomization and monitored throughout the
remainder of pregnancy. Thus, the data presented here reflect therapy documented only after
establishing eligibility for trial participation and any 17P these women may have received
prior to randomization cannot be factored into this analysis.

Further, a single dose of progesterone may be insufficient to reduce the risk of preterm birth
and defining the administration of 17P as receiving at least one dose during ultrasonographic
screening may be a suboptimal evaluation of 17P exposure. We alternatively defined 17P
administration as those women receiving at least half of the maximum possible doses
between first study ultrasound and delivery (85 women). Even with this definition of
exposure, however, we found no statistically significant differences in any of the study
outcomes. Similarly, no differences were found for any outcome in exposed women with
CL<15mm. Similar analyses considering women with CL<25mm who received >=75% (47
women) of the maximum possible doses receivable found no differences in the study
outcomes; however, in women with CL<15mm, we once again saw a difference in the rate
of PTB<35 weeks with 3 (100%) of those in the no cerclage group and 1 (11%) in the
cerclage group (p=0.02).

Finally, this was a secondary analysis and may have been underpowered to detect a
significant difference in any of the primary and secondary study outcomes. For the primary
outcome of PTB <35 weeks, an impressive 36% decrease associated with cerclage in the
multivariable analysis was seen, but this was not a statistically significant difference in this
sample (Table I1). To detect a one-third reduction in the rate of PTB <35 weeks (based on
the observed rate of 38% in women receiving 17P, but not cerclage) in this high risk
population, 400 women would be required to achieve 80% power. Decreases in odds of PTB
cutoffs of <37, <32, and <28 weeks of about 36% to 54% were also seen, but were not
significant, again, likely due to our sample size (Table I1). As PTB <24 weeks and perinatal
mortality were exceptionally rare in each of these two groups, these data should be
interpreted cautiously.

In the small subset of women with CL<15mm receiving at least one dose of 17P, PTB <35
weeks was significantly less frequent for women randomized to cerclage. However, this
effect was nullified when we also considered the number of 17P doses documented. Given
the limited sample size for this analysis, and given the great reduction in PTB <35 weeks in
women who received =75% of the possible doses, these analyses should not be treated as a
definitive answer to the question of whether cerclage is beneficial in women with CL<15mm
and who are receiving 17P.

Advantages of this study include a regionally diverse US population and rigorous
identification of high risk women with a prior PTB, singleton gestation, and CL <25 mm
identified through serial sonographic screening. A larger study in this high risk population,
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particularly those with CL<15mm, is required to better investigate the utility of ultrasound-
indicated cerclage in women receiving 17P.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Kaplan-Meier plot, by randomization assignment, for women receiving =1 dose of 17P and

very short CL<15mm (log-rank p=0.33).
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Baseline characteristics for women receiving 17P by cerclage randomization assignment.

Table |

Cerclage | NoCerclage P
(n=47) (n=52)
Race/ethnicity
Black (non-Hispanic) 26 (55) 32(62) 0.57
White (non-Hispanic) 13 (28) 13 (25)
Hispanic 2(4) 4 (8)
Other 6 (13) 3(6)
Cigarette use | 12 (26) | 12 (23) | 0.78
Any drug abuse | 3(6) | 6 (12) | 0.49
One or more prior induced abortion | 7 (15) | 15 (29) | 0.10
Years of Age | 26.9+6.3 | 26.3+45 | 0.55
Years of education | 125+21 | 128+1.38 | 0.48
Gestational age (wks) of qualifying birth | 23.2+438 | 24.0+5.0 | 0.41
Gestational age (wks) at randomization | 189+19 | 19.6 £2.0 | 0.06
Cervical length (mm) at randomization | 19.0+55 | 19.5+5.0 | 0.60
Total reported progesterone doses | 124+5.1 | 11.0+47 | 0.14
Gestational age (wks) at 1% reported progesterone dose | 198+23 | 20722 | 0.048

Data presented as n (%) and mean + one standard deviation
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Table Il

Perinatal outcomes for women receiving 17P, presented by randomization group. Adjusted odds ratios (aOR)
are obtained from logistic regression models adjusting for GA at randomization and GA at first recorded 17P
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dose.

Outcome Cerclage | No Cerclage OR (95% CI) aOR (95% ClI)
(n=47) (n=52)

PTB < 37 weeks 23 (49) 31 (60) 0.65 (0.29-1.44) | 0.62 (0.27 - 1.41)
PTB < 35 weeks 14 (30) 20 (38) 0.68 (0.29—1.57) | 0.64(0.27 - 1.52)
PTB < 32 weeks 8 (17) 11 (21) 0.77 (0.28 - 2.10) | 0.63 (0.22-1.81)
PTB < 28 weeks 4(9) 8 (15) 0.51 (0.14—1.83) | 0.46 (0.12 — 1.70)
Previable birth < 24 weeks 2(4) 1(2) 2.27(0.20-25.8) | 1.92(0.15-25.3)
Perinatal death 3(6) 2(4) 1.67 (0.27 - 10.4) | 1.44 (0.22 - 9.67)

Data presented as n (%)
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