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Abstract

Objective: Threatened preterm labor (tPTL) is a complication of pregnancy. 
Identification of women and clinical definition differs between countries. This study 
investigated differences in tPTL and effectiveness of vaginal progesterone to prevent 
preterm birth (PTB) between two countries. 

Methods: Secondary analysis of a RCT from Argentina and Switzerland comparing 
vaginal progesterone to placebo in women with tPTL (n=379). Cox proportional 
hazards analysis was performed to compare placebo groups of both countries and 
to compare progesterone to placebo within each country. We adjusted for baseline 
differences. Iatrogenic onset of labor or pregnancy beyond gestational age of 
interest was censored.

Results: Swiss and Argentinian women were different on baseline. Risks for delivery 
<14 days and PTB < 34 and < 37 weeks were increased in Argentina compared to 
Switzerland, HR 3.3 (95% CI 0.62 to 18), 54 (95% CI 5.1 to 569) and 3.1 (95% CI 1.1 
to 8.4). In Switzerland, progesterone increased the risk for delivery <14 days (HR 4.4 
(95% CI 1.3 to 15.7)) and PTB <37 weeks, (HR 2.5 (95% CI 1.4 to 4.8)), in Argentina 
there was no such effect. 

Conclusion: In women with tPTL effect of progesterone may vary due to population 
differences. Differences in populations should be considered in multicenter RCTs.
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Introduction

Preterm birth (PTB), defined as delivery before 37 weeks gestational age (GA), affects 
pregnancies worldwide. (1) The incidence of spontaneous PTB varies from under 10% 
for developed countries and reaches over 15% for undeveloped countries.(1,2) As a 
result, PTB is accountable for the majority of neonatal mortality and morbidity.(3,4)

Spontaneous PTB is by preceded by threatened preterm labor (PTL), defined as 
preterm contractions leading to cervical effacement or dilation.(5–7) However, not 
all women with threatened PTL deliver preterm. Threatened PTL affects 10% of 
pregnancies and is considered as a syndrome with a heterogeneous presentation 
and for which different diagnostic criteria are used.(8,9) 

Women who have experienced an episode of threatened PTL but who do not 
deliver remain at an increased risk for PTB in the following weeks of pregnancy. 
(5,6) An effective treatment is currently not available for these women. Studies on 
progesterone, as daily vaginal tablets as well as weekly injections were inconclusive. 
(10–14) A reason might be that treatment effects in general can vary between selected 
populations.(15) Recently the largest randomized controlled trial (RCT) on vaginal 
progesterone was published.(16) This RCT performed in Argentina and Switzerland 
included 385 women with threatened PTL. Overall they found no decrease in PTB or 
improvement of neonatal outcomes in women using progesterone in comparison to 
those using placebo. Instead, per protocol analysis even suggested an increased risk 
for PTB in those women using progesterone.(16)  In this trial, differences between the 
two participating countries may have influenced the results.

Therefore, the objective of this study was to assess differences in spontaneous PTB 
in women with threatened PTL and susceptibility for vaginal progesterone between 
the two countries.

Methods

We performed a secondary analysis on the “Prevention of Preterm Delivery with 
Vaginal Progesterone in Women Preterm Labor (4P) study”. This was a double blind, 
placebo-controlled, multicenter, RCT conducted in 20 centers in Argentina and 9 
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centers in Switzerland between 2006 and 2012. Specific details can be found in 
the original publication.(16) The initial RCT was approved by ethical committees in 
Argentina and Switzerland and by individual Institutional Review Boards. (CER:04-
196 for Switzerland and CE- MIC 0537, in Argentina). Written informed consent was 
obtained from all patients and the RCT was registered at clinicaltrials.gov (identifier: 
NCT 00536003).

Population

Women with a singleton pregnancy and threatened PTL between 24+0 and 33+6 
weeks of gestational age were invited to participate in the 4P study. Threatened 
PTL was defined as 2 or more painful and regular contractions per 10 minutes, and 
one of the following criteria; short cervical length on transvaginal ultrasound (≤ 30 
mm until 31+6 weeks or ≤ 25 mm from 32+0 weeks), or clinical dilated and short 
cervix ≤ 10 mm or Bishop score ≥ 6 assessed with digital examination, progressive 
cervical shortening detected by serial clinical or ultrasound examinations ( ≥ 5 mm 
difference between two examinations); or a positive fibronectin test. All women 
were hospitalized and treated according to local treatment protocol for women with 
threatened PTL, which included antenatal corticosteroids and tocolysis. Women 
were randomly assigned to either daily treatment with vaginal progesterone 
(200mg) or placebo. Pregnancy management was carried out according to local 
protocol. Women with unknown delivery and newborn data were excluded. 

Outcomes of interest

Outcomes were spontaneous delivery within seven and 14 days after admission, 
and spontaneous PTB before 34 weeks and before 37 weeks. 

Statistical analysis

Differences in baseline characteristics between both countries were tested 
accordingly; t-test for continuous normally distributed variables, Mann-Whitney 
U for non-normally distributed variables and chi-square for dichotomous or 
categorical variables.  

To assess differences in spontaneous PTB risk between Argentina and Switzerland we 
selected only women who received placebo to rule out any effect of progesterone 
treatment. We used Kaplan Meier estimates to assess the cumulative proportion 
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of women who delivered spontaneously within seven and within 14 days and who 
had a spontaneous PTB before 34 and before 37 weeks. We used the log-rank test 
to test for differences between countries. 

Secondly, we fitted Cox proportional hazards models to assess differences in time-
to-delivery between countries, by adding the country (Argentine vs. Switzerland 
(reference)) to the model as a covariate. Unadjusted and adjusted models were 
fitted. In adjusted models we corrected for factors associated with spontaneous 
PTB: age, smoking, SES, ethnicity, obstetrical history (nulliparous, history of previous 
preterm delivery), vaginal bleeding and anatomical risk factors (cervical surgery or 
uterine malformations) and for gestational age at inclusion. 

In a second analysis we assessed differences between countries in the effectiveness 
of vaginal progesterone versus placebo in PTB reduction by adding a treatment-
country interaction term to a Cox proportional hazards model. When the interaction 
term showed to be statistically significant (p<0.05), we performed a stratified analysis 
by country. Analysis was adjusted for other factors associated with spontaneous PTB 
(age, smoking, SES, ethnicity, obstetrical history (nulliparous, history of previous 
preterm delivery), vaginal bleeding and anatomical risk factors (cervical surgery 
or uterine malformations) and for gestational age at inclusion). Furthermore we 
performed a similar stratified analysis based on ethnicity (Caucasian vs. Latin 
American & other) within countries. Women with an iatrogenic onset of labor or 
women who delivered at the gestational age of interest (34 or 37 weeks) or beyond 
were censored at the moment of delivery in all Kaplan Meier analyses and Cox-
proportional hazards models. All analyses were performed using IBM SPSS statistics 
version 21.0 (IBM corporation, Armonk, New York, United States)

Results

In total 385 women participated in the initial study of which six had no delivery data, 
leaving a study population of 379 women. Baseline information of the overall study 
population and separated by country can be found in Table 1. The majority (88%) 
had a low social economic status (SES level <10), 24% smoked, 17% had a history of 
a previous PTB and 11% had an anatomical risk factor (e.g. uterine anomaly, cone 
biopsy). 
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Differences were found in the population characteristics of both countries. 
Argentinean women were younger (mean 25.4 vs 30.3 years, p<0.001), had more 
often a history of PTB (24% vs. 8.7%, p<0.001) and were at a more advanced GA 
when admitted for threatened PTL (median 30.5 vs. 29.2 weeks, p=0.002) than 
Swiss women.  The presence of anatomical risk factors for PTB was less frequent in 
Argentinean women (0.5% versus 24%, p<0.001). 

Table 1. Characteristics of study population

Overall (n=379)
Switzerland 

(n=172)
Argentina 
(n=207)

Difference 
p-value

Age (years) 27.6 (±6.2) 30.3 (±5.2) 25.4 (±6.0) <0.001

Weight (kilograms) 58.7 (±10.7) 60.1 (±9.9) 57.5 (±6.1) 0.01

Ethnicity

Caucasian 190 (50%) 142 (83%) 48 (23%)

<0.001Latin American 164 (43%) 6 (3.5%) 158 (76.%)

Other 25 (6.6%) 24 (14.%) 1 (0.5%)

SES-score

≤10 332 (88%) 159 (92%)  173(84%)
0.009

>10 47 (12%)  13 (7.6%) 34 (16%)

Single mother 19 (5%) 7 (4.1%) 12 (5.8%) 0.47

Smoking 90 (24%) 43 (25%) 47 (23%) 0.60

Parity

Nulliparous 181 (48%) 108 (63%) 73 (35%)

<0.001Multip. no PTB 134 (35%) 49 (29%) 85 (41%)

Multip. with PTB 64 (17%) 15 (8.7%) 49 (24%)

1st  trim. miscarriage 22 (5.8%) 12 (7.0) 10 (4.8) 0.38

2nd trim. miscarriage 11 (2.9%) 5(2.9%) 6 (2.9%) 1

Anatomical risk factor 42 (11%) 41 (24%) 1 (0.5%) <0.001

Vaginal bleeding 38 (10%) 22 (13%) 16 (7.7%) 0.10

Cervical length            
(missing 132)

19.5mm (± 8.2) 17.0 (±7.4) 
(n=170)

25.0 (±7.2) 
(n=76)

<0.001

Cervical dilatation (cm) 2 (1 to 2) (n=242) 0 (0 to 2) (n=35) 2 (1 to 2), 
(n=207)

<0.001
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Table 1. Characteristics of study population continued

Overall (n=379)
Switzerland 

(n=172)
Argentina 
(n=207)

Difference 
p-value

Bishop score - 4 (3 to 6), (n=14)
6 (6 to 6), 
(n=203)

n/a

Fibronectin

Performed - 61 (37%) - n/a

Positive - 26 (44%) - n/a

Progesterone (Y/N) 193 (51%) 84 (49%) 109 (53%) n/a

GA at inclusion (weeks) 30.1                  
(28.0 to 32.2)

29.3                 
(27.0 to 31.4)

31.3             
(28.6 to 32.9)

<0.001

GA at delivery (weeks) 37.6                 
(35.3 to 39.1)

37.9                
(35.4 to 39.4)

37.3             
(35.0 to 38.9)

0.04

Time to delivery (weeks) 6.7 (3.9 – 9.7) 8.0 (4.5 to 11.0) 6.0 (3.4 to 8.4) <0.001

SES: social economic status, GA: Gestational age, Bishop score: reported as median with range, 
Anatomical risk factor: conisation, LETZZ, uterine anomalies. 

In Switzerland diagnosis of PTL was mainly based on short cervical length measured 
with transvaginal ultrasound; reported in 170 out of 172 women, whilst in Argentina 
diagnosis was based on a clinical cervical exam reported in 207 out of 207 and 
bishop score was available in 203 out of 207 women. Baseline characteristics of the 
placebo and treatment groups were not different within the individual countries 
(data not shown).  

Spontaneous preterm birth in Argentina and Switzerland (placebo groups only)

None of the Swiss women allocated to the placebo group delivered spontaneously 
within seven days, therefore only the results of spontaneous delivery < 14 days 
and spontaneous PTB < 34 and < 37 weeks are presented. Cumulative spontaneous 
delivery and PTB rates are presented in “Supplemental Table 1” on page 120. 
Spontaneous delivery < 14 days occurred in 3.5% of Swiss women compared to 16% 
of Argentinean women (p-value of log-rank test 0.006). Spontaneous PTB < 34 and 
< 37 weeks occurred in 3.6% and 29% of Swiss women compared to 23% and 50% 
of Argentinean women (log-rank test p<0.001 and p=0.002), respectively. 
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Table 2. Hazard ratios of time to delivery for Argentina compared to Switzerland (placebo 
groups only)

Delivery

Argentina

HR (95% CI) aHR* (95% CI)

< 7 days - -

< 14 days 4.8 (1.4 to 17) 3.3 (0.62 to 18)

< 34 weeks 9.3 (2.1 to 41) 54 (5.1 to 569)

< 37 weeks 2.6 (1.4 to 5.0) 3.1 (1.1 to 8.4)
HR: hazard ratio, censored for iatrogenic delivery or delivery at gestational age of interest. *corrected 
for: age, smoking, SES-score, ethnicity, obstetric history, vaginal bleeding, anatomical risk factors 
and gestational age at entry. 

The hazards for spontaneous PTB were increased for Argentinean women compared 
to Swiss women with HRs of 4.8 (95% CI 1.4 to 17), 9.3 (95% CI 2.1 to 41) and 2.6 
(95% CI 1.4 to 5.0) for spontaneous delivery < 14 days and spontaneous PTB < 34 
and < 37 weeks, respectively. When adjusted, HRs for Argentinean women were 3.3 
(95% CI 0.62 to 18) for delivery < 14 days, 54 (95% CI 5.1 to 569) for PTB < 34 weeks 
and 3.1 (95% CI 1.1 to 8.4) for PTB < 37 weeks (See Table 2).

Effect of vaginal progesterone

Because none of the Swiss women who received placebo delivered spontaneously 
within seven days no model for delivery within seven days was fitted. For delivery 
< 14 days, and for PTB < 34 and < 37 weeks a significant interaction between 
country and treatment was found (Table 3). 
 
Stratified analysis showed that in Swiss women, risks for delivery < 14 days, and 
< 34 and < 37 weeks were significantly increased in women in the progesterone 
compared to the placebo group (HRs of 4.4 (95% CI 1.3 to 16), 8.7 (95% CI 2.0 to 
38) and 2.5 (95% CI 1.4 to 4.8), respectively). These risks remained increased when 
adjusted for confounding factors; HRs of 4.6 (95% CI 1.2 to 17), 8.0 (95% CI 1.8 to 
35) and 2.7 (95% CI 1.4 to 5.0), for delivery < 14 days and < 34 and < 37 weeks. In 
Argentinean women, vaginal progesterone did not lead to an increased risk for 
delivery (Table 3). The risk for spontaneous PTB < 37 weeks was lower in Swiss 
women using placebo compared to all other groups (Supplemental figure 1 on 
page 119).
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Table 3. Hazard ratios of time-to-delivery for progesterone vs. placebo split by country

Country

< 7 days < 14 days  < 34 weeks  < 37 weeks

aHR*
(95% CI)

aHR*
(95% CI)

aHR*
(95% CI)

aHR*
(95% CI)

Switzerland - 4.6                       
(1.3 to 17)

8.0                  
(1.8 to 35)

2.7             
(1.4 to 5.0)

Argentina 1.2 
(0.50 to 3.1)

0.96
(0.47 to 1.9)

0.92 
(0.45 to 1.9)

1.1
(0.70 to 1.8)

p-value for 
interaction

- 0.024 0.006 0.03

aHR: adjusted hazard ratio, censored for iatrogenic delivery or delivery > 34 and > 37 weeks. *ad-
justed for: age, smoking, ses, ethnicity, obstetric history, vaginal bleeding, anatomical risk factors 
and gestational age at entry.

No significant interaction between ethnicity and treatment was found for delivery 
< 14 days and PTB <34 and < 37 weeks.  Analysis stratified by ethnicity (Caucasian 
vs. Latin American & other) yielded results that were similar to the overall results. 
Risks of PTB for Argentinean Caucasian women were increased compared to Swiss 
Caucasian women. Progesterone use increased the risk of PTB in Swiss Caucasian 
women whilst such an effect was not present in Argentina. (“Supplemental tables 
2-4” on page 122-123)

Discussion

This study showed that between populations of women with threatened PTL, 
baseline characteristics and spontaneous PTB rates were different. Swiss and 
Argentinean women with threatened PTL differed on age, weight, ethnicity, social 
class, parity and anatomical risk factors. Risks for spontaneous PTB < 34 and < 37 
weeks risks were increased for Argentinean women compared to Swiss women, 
when restricted to women in the placebo groups only and after adjustment for 
baseline differences. Stratified analysis showed that progesterone increased the 
risk for spontaneous PTB within 14 days, and before 34 and before 37 weeks as 
compared to placebo in Switzerland, while in Argentina there was no such effect.
One of the strengths of the present study is that both populations originate from the 
same RCT. This enables good comparison of both populations because the process 
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of data collection has been carried out in a uniform way and around the same time 
period, enhancing the comparability of the populations even further. A limitation of 
the RCT was medication compliance; patients did not comply bringing blisters back 
medication, so compliance could not be checked. However, bad compliance cannot 
explain the paradoxal negative effect of progesterone among the Swiss patients. 
Another limitation is the small or absent number of events for delivery within 
seven days and PTB before 34 weeks in the group of Swiss women using placebo. 
Additionally, the analysis by country was an unplanned post-hoc subgroup analysis 
of the initial RCT, which, although randomization was stratified by country resulting 
in comparable baseline characteristics in treatment groups within countries, makes 
it difficult to draw strong conclusions.(17)

Within the placebo groups we found differences in delivery < 14 days and PTB < 
34 and < 37 weeks with increased risks for Argentinean women compared to Swiss 
women. Although we adjusted for a combination of parity and a history of PTB, 
factors known to be associated with an increased risk for PTB.(18,19) There could still 
be an effect of obstetric history, when for example another definition was used to 
identify multiparous women at increased risk for PTB instead of only a previous 
PTB < 37 weeks. Also, there was no information regarding conception, being either 
spontaneous or through assisted reproductive technologies, which is unfortunate 
because conception is also a risk factor for PTB.(20)

Furthermore, ethnicity was different in both groups with a majority being Latin 
American in the Argentinean group and mostly Caucasian in the Swiss group. 
Ethnicity by itself could influence the rate of PTB, on the other hand, the overall PTB 
rate in Argentina is comparable with Europe and stratified analysis yielded similar 
results.(2) Secondly Argentinean women were younger and had lower weight, which 
are factors also associated with PTB.(2,18,19) Thirdly, the prevalence of anatomical risk 
factors for PTB was lower in Argentinean compared to the Swiss women. Whether 
these differences represent biological variation between populations or are the 
effect of disparities in quality level of prenatal care requires further investigation. 
(21) Fact is that adjustment for these factors could not fully explain the differences in 
PTB between both populations.
A plausible explanation for this difference may lie in some of the selection criteria 
used for inclusion of women in the initial trial. In Argentina, diagnosis of threatened 
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PTL was mainly established by clinical examination whilst in Swiss women this 
diagnosis was based on the cervical length measured with transvaginal ultrasound. 
Although studies have shown that cervical length measurement with transvaginal 
ultrasound is better in the prediction of preterm delivery, the criteria for clinical 
examination (cervical length ≤ 10 mm or Bishop score ≥ 6) could indicate a more 
advanced stage of labor. This may result in a higher a-priori risk of delivery for women 
who were included by digital examination leading to a higher rate of spontaneous 
PTB. This is supported by our results that show that Argentinean women had a more 
advanced median gestational age at inclusion (31.3 vs. 29.3, p=<0.001), and shorter 
mean time to delivery compared to Swiss women (6.0 vs. 8.0 weeks, p=<0.001). 
On the other hand we adjusted for gestational age at inclusion to account for this, 
however the risk for Argentinean women remained increased compared to Swiss 
women. In published studies regarding women with threatened PTL, rates of PTB 
are comparable with Swiss or Argentinean women with threatened PTL when 
accounted for cervical length, used as selection of study participants (≤ 30 mm vs. 
≤10mm).(22,23)  

Progesterone has been shown to be effective in reducing PTB in women with a 
history of PTB and in women with a midtrimester asymptomatic short cervical 
length, and administration has been shown to improve implantation rates and 
uterine quiescence. (24–28) Exact mechanisms are complex and still partially unraveled. 
(29) Pharmacological mechanisms of progesterone have been described on cell and 
at a receptor level (non-genomic actions, short-term effect), as well as on DNA 
and RNA level (genomic actions, long-term effect).(27,30,31) It is likely that the effect 
of progesterone in asymptomatic women is based on the long-term effect, whilst 
in threatened PTL the effect is based on the short-term effect. Two progesterone 
receptors (A and B) are involved in the myometrium. The progesterone B receptor 
is held responsible for maintaining the uterine quiescence; the progesterone A 
receptor when activated forms a complex with the progesterone B receptor and 
inhibits its function.(27,30,31) If the administration of vaginal progesterone in women 
with threatened PTL leads to activation of the progesterone A receptor, inhibition 
of the progesterone B receptor may occur and the myometrium may become more 
susceptible for contractions. This activation of the A receptor and inhibition of the 
B receptor could be an explanation for the increased risks for PTB in Swiss women 
using progesterone. As stated earlier, labor might have already progressed in such 
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a way in Argentinean women that the change in receptors might have already 
occurred and that the administration of progesterone would not have contributed 
to this effect. This is an hypothesis that was not investigated in this study, but 
is supported by another study that found that weekly injections with 17-P after 
arrested threatened PTL did not prolong pregnancy.(14) The women in this study had 
a median cervical length of 17 mm (IQR 10 to 20 mm) at inclusion, which is similar 
to the Argentinean women, of whom the cervical length was measured, indicating 
that this could be the same risk population.

This study showed that in a population of Swiss women with threatened PTL the 
baseline risk of PTB < 34 and < 37 weeks is lower when compared to Argentinian 
women with threatened PTL, and that administration of vaginal progesterone could 
increase the risk of spontaneous PTB. This effect was strong and consistent for all 
assessed outcomes. However, we should be careful in drawing a definite conclusion 
on the harmful effect, because this study is a secondary analysis and focuses on 
a subgroup for which the initial study was not designed and the effect was only 
present in a single subgroup. 

Threatened PTL is a clinical syndrome caused by heterogeneous diseases. 
Consequently population characteristics of women with threatened PTL differ 
between countries as well as the incidence of PTB. These differences may result 
from the variation in applied criteria to establish threatened PTL, differences in local 
treatment protocols, and actual differences within populations.

In general this study shows the selection of participants in RCTs should be done 
with criteria that can be applied uniformly by all participating centers. This is 
necessary to make valid comparisons between populations and to assess whether 
there are actual differences in PTB and susceptibility to progesterone treatment, 
or treatments in general. This issue relates especially to international multicenter 
RCTs, but probably also for studies conducted on a national nationwide level. 

Further research is warranted and should focus on development of uniform 
criteria to establish threatened PTL and on the implementation of those criteria. 
Subsequently we will be able to make comparisons between populations to 
investigate whether there are actual differences in PTB risk and we will be able to 
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assess treatment effects over populations. Populations of women with threatened 
PTL can differ between countries, which may result in different PTB rates and a 
different susceptibility to vaginal progesterone treatment. 
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Supplemental Figure
Figure 1.  Survival curve for time-to-delivery for progesterone vs. placebo stratified by 
country
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Supplemental Tables

Supplemental Table 1. Cumulative spontaneous preterm birth weeks split by country 
(placebo groups only)

Country
Cumulative spontaneous preterm birth*

< 7 days < 14 days < 34 weeks < 37 weeks

Switzerland (n=86) 0 (0%) 3 (3.5%) 2 (3.6%) 14 (29%) 

Argentina (n=103) 8 (8.2%) 15 (16%) 16 (23%) 31 (50%)

Log-rank test - 0.006 <0.001 0.002
*Based on Kaplan-Meier estimates. Censored for iatrogenic delivery or delivery at gestational age 
of interest
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Supplemental Table 2 : Characteristics of population stratified by Country and ethnicity

Switzerland  (n=172) Argentina  (n=207)

Caucasian       
(n= 142) 

Latin American & 
other      (n=30)

Caucasian 
(n=48)

Latin Ameri-
can & other   

(n=159)

Age (years) 30.3 (5.3) 30.3 (4.7) 26.5 (7.1) 24.0 (5.7)

Weight (kilograms) 60.2 (9.6) 59.9 (11) 56.4 (12) 57.8 (11)

SES-score

≤10 132 (93%) 27 (90%) 37 (77%) 136 (85%)

>10 10 (7%) 3 (10%) 11 (23%) 23 (15%)

Single mother 4 (3%) 3 (10.7%) 1 (7%) 11 (2%)

Smoking 35 (25%) 8 (27%) 11 (23%) 36 (23%)

Parity

Nulliparous 89 (63%) 19 (63%) 15 (31%) 58 (37%)

Multip.no PTB 38 (27%) 11 (37%) 24 (50%) 61 (38%)

Multip. with PTB 15 (10%) 0 (-%) 9 (19%) 40 (25%)

1st  trim. miscarriage 8 (6%) 4 (13%) 3 (6%) 7 (4%)

2nd trim. miscarriage 4 (3%) 1 (3%) 0 (-%) 6 (4%)

Anatomical risk 
factor

32 (23%) 9 (30%) 0 (-%) 1 (0.6%)

Vaginal bleeding 18 (13%) 4 (13%) 8 (17%) 8 (5%)

Cervical length 17.2 (7.6) 15.8 (6.6) 25.2 (7.1) 25.0 (7.3)

Cervical dilatation 
(cm)

- - 2.0 (1.0 to 2.0) 2.0 (1.0 to 2.0)

Bishop score - -
6 (6 to 6)/(4 

to 8)
6 (6 to 6)/ (4 

to 8)

Fibronectin

Performed 51 (37%) 10 (35%) - -

Positive 19 (39%) 7 (70%) - -

Progesterone 68 (48%) 16 (53%) 30 (63%) 79 (50%)

GA at inclusion 
(weeks)

29.4 

(27.3 to 31.7)

28.6

(24.1 to 33.3)

31.5 

(28.4 to 32.8)

31.3 

(28.6 to 32.9)

GA at delivery 
(weeks)

37.5 

(34.8 to 39.3)

39.3 

(37.1 to 39.9)

37.1 

(34.6 to 38.4)

37.4 

(35.1 to 39.0)
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Supplemental Table 2 : Characteristics of population stratified by Country and ethnicity 
(continued)

Switzerland  (n=172) Argentina  (n=207)

Caucasian       
(n= 142) 

Latin American & 
other      (n=30)

Caucasian 
(n=48)

Latin Ameri-
can & other   

(n=159)

Time to delivery 
(weeks)

7.6 (4.3 to 10.9) 10.1 (8.1 to 13.1) 5.6 (3.5 to 7.4) 6.0 (3.3 to 8.7)

Spontaneous PTB < 
34 weeks

17 (12%) 1 (3%) 9 (19%) 25 (16%)

Spontaneous PTB < 
37 weeks

42 (30%) 3 (10%) 19 (40%) 53 (33%)

SES: social economic status, GA: Gestational age, Bishop score: reported as median with range, 
Anatomical risk factor: conisation, LETZZ, uterine anomalies. 

Supplemental Table 3: Hazard ratios of time-to-delivery for Argentina compared to 
Switzerland (placebo groups only) stratified by ethnicity

Argentina

Delivery

Caucasian Latin American & other

HR (95% CI) aHR* (95% CI) HR (95% CI) aHR* (95% CI)

< 14 days 4.4 (0.90 to 22) 5.2 (0.74 to 36)
26 

(0.32 to 2*10^5)
∞

< 34 weeks 18 (3.4 to 92) ∞
28 

(0.40 to 2*10^5)
∞

< 37 weeks 3.2 (1.3 to 8.2) 2.8 (0.90 to 8.9)
29 

(0.40 to 2.2*10^3)
∞

HR: hazard ratio, censored for iatrogenic delivery or delivery at gestational age of interest. *adjusted 
for: age, smoking, SES-score, ethnicity, obstetric history, vaginal bleeding, anatomical risk factors 
and gestational age at entry. ∞ =not computed.
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Supplemental Table 4: Hazard ratios of time-to-delivery for progesterone vs. placebo 
stratified by country and ethnicity

Delivery < 14 days  < 34 weeks < 37 weeks

Ethnicity aHR* (95% CI)* aHR* (95% CI)* aHR* (95% CI)

Caucasian

Switzerland 
(n=142)

4.4 (1.2 to 16) 7.8 (1.8 to 35) 2.6 (1.3 to 4.9)

Argentina 
(n=49)

0.62 (0.10 to 3.7) 0.45 (0.08 to 2.7) 0.91 (0.29 to 2.9)

Latin 
American 
& other

Switzerland 
(n=30)

∞ ∞ ∞

Argentina 
(n=162)

1.1 (0.50 to 2.5) 1.3 (0.60 to 3.0) 1.3 (0.74 to 2.2)

p-value for interaction 0.34 0.38 0.53

aHR: adjusted hazard ratio, censored for iatrogenic delivery or delivery > 34 and > 37 weeks. *ad-
justed for: age, smoking, ses, ethnicity, obstetric history, vaginal bleeding, anatomical risk factors 
and gestational age at entry. ∞: not computed.


