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Abstract Background Early preterm births are still represented as a major public health
problem in French Guiana. The objective of the present study was to study factors
associated with early preterm birth in French Guiana.
Methods Amonocentric age-matchedcase control studywas conductedat the sole level 3
maternity inFrenchGuiana. Inutero fetaldeathsandmultiplepregnancieswerenot included.
Cases were defined as giving birth prematurely between 22 and 32 weeks of pregnancy.
Controls were defined as women delivering on term. For each case three controls were
matchedonage. Inuterodeaths,medical pregnancy interruptionsandmultiple pregnancies
(a knownmajor causeofpretermdelivery)wereexcluded fromthe study. Sociodemographic
variables, medical and obstetrical history, the complications of the current pregnancy, and
the results of the last vaginal swab before delivery were recorded in the second or the third
trimester. Thematic conditional logistic regression models were computed.
Results Overall 94 cases and 282 matched controls were included. Preterm delivery
was spontaneous in 47.9% (45/94) of the cases and induced in 52.1% (49/94).A history
of preterm birth was associated with both spontaneous and induced preterm delivery.
The absence of health insurance was associated with spontaneous early preterm
delivery AOR (adjusted odd ratio) ¼ 9.1 (2.2–38.3), p ¼ 0.002 but not induced
preterm delivery adjusted odd ratio (AOR) ¼ 2.1 (0.6–6.7), p ¼ 0.2. Gravidic hyper-
tension, placenta praevia, intrauterine growth retardation and mostly preeclampsia
(66%, 32/49) were linked to induced preterm delivery but not spontaneous delivery.
Gardnerellavaginalis and group B Streptococcus infections were significantly associated
with induced early preterm delivery but not spontaneous early preterm delivery.
Conclusions Social factors were associated with spontaneous early preterm delivery,
suggesting that efforts to reduce psychosocial stressors could lead to potential improve-
ments. Vaginal infections were also associated with induced preterm labor suggesting that
early diagnosis and treatment could reduce inducedearly pretermdelivery. Preeclampsiawas
a major contributor to induced early preterm delivery. Reliable routine predictors of
preeclampsia are still not availablewhichmakes itsprevention impossible infirstpregnancies.
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Preterm birth is defined by the World Health Organization
(WHO) as delivery before 37 weeks of pregnancy. According
to the 2012 “Born Too Soon” report, 15 million children were
born prematurely in the world in the 2010.1–3 Thus, in most
industrialized countries prematurity has continuously
increased in the past three decades4,5 with between 5 and
11% of children being born preterm.6 There are however,
important differences between countries with 12 and 13% of
preterm births in the U.S.A. and 5 to 7% in Europe.7

In France and French territories, it was shown that 7.4% of
children were born before 37 weeks of pregnancy with
marked differences between mainland France (6.6%) and
its overseas territories (13.9%).8

French Guiana is the largest French department (one-
sixth of France) which is 7,000 km away from France. It is
located on the South American continent between Suriname
and Brazil.9

French Guiana is mostly covered with primary forest
(90%) and most of the population (279,933) lives on the
coastal area. In the past 50 years, the population hasgrown7-
fold due to one of the highest birth rates (26.2‰) in Latin
America and massive immigration of persons in search of
better economic prospects in this ultraperipheral region of
Europe.9,10

Given the high incidence of preterm births in French
Guiana since the 1990’s, a registry has been set up to record
birth outcomes. It allows to register perinatal health indica-
tors and to objectively monitor preterm births on the terri-
tory and to study trends and local risk factors.11

The registry has shown that in the past 20 years, the
incidence of preterm births has remained stable at 13.5%.
Preterm birth is considered as the first cause of neonatal
deaths and belowfive of mortality worldwide. Life expec-
tancy at birth is lower in the overseas French territories than
in mainland France largely because of the higher child
mortality. In France, both mainland and overseas, the fre-
quencyof type IV, III, II, and I intraventricular hemorrhages of
preterm infants, a major cause of lifelong disability, was 3.8%
(95% CI [confidence interval], 3.2–4.5%), 3.3% (95% CI, 2.7–
3.9), 12.1% (95% CI, 11.0–13.3) and 17.0% (95% CI, 15.7–18.4),
respectively.12,13 Thus, preterm births remain amajor health
challenge and health indicator in French Guiana.14,15

A first retrospective study in French Guiana study was
conducted including all preterm births and the factors
associated with preterm delivery.16 However, the registry
does not collect some key variables that may be associated
with preterm delivery. Early preterm births represent 3.7% of
births in French Guiana relative to 1.3% in mainland France
and thus still represent a major public health pro-
blem.12,17,18 The objective of the present study was thus to
study factors associated with early preterm births in French
Guiana.

Material and Methods

Study Design
The study was a monocentric case control study. Inclusions
were prospective.

Study Site and Conduct
The study was conducted between February 2016 and Feb-
ruary 2017 in the only type 3 maternity in French Guiana. In
utero fetal deaths and multiple pregnancies were not
included.

Comparison Groups
Cases were defined as giving birth prematurely between 22
and 32weeks of pregnancy. Controls were defined aswomen
delivering on term. For each case, three controls were
matched on age.

Induced preterm delivery was defined as the induction of
delivery or a cesarean section between 22 and 32 weeks of
pregnancy. This usually occurred in case of hypertension,
preeclampsia, intrauterine growth retardation, or placenta
praevia.

Spontaneous preterm delivery was a spontaneous deliv-
ery between 22 and 32 weeks of pregnancy or a cesarean
section in a context of premature membrane rupture with or
without chorioamniotitis.

Exclusion Criteria
In utero deaths, medical pregnancy interruptions, andmulti-
ple pregnancies (major known causes of preterm delivery)
were excluded from the study.

Sample Size
The sample size was defined by the number of medical
records for early preterm deliveries available over a 1-year
period and the matched records (three controls per case).

Study Variables
Sociodemographic variables, medical and obstetrical history,
the notion of complications during the current pregnancy,
and the results of the last available vaginal swab before
delivery were recorded in the second or in the third
trimester.

There is variability in pregnancy follow-up with 40% of
women delivering in French Guiana being foreign and only
having health insurance after at least 3 months of presence
on the territory.

Statistical Analysis
A descriptive analysis was first performed. Socioeconomic
data, medical history, and bacteriological results were com-
pared by delivery term (preterm vs. normal term). Statistical
comparisons used the Chi-squared test or when cell numbers
were <5, Fisher’s exact test.

Quantitative variables were compared using Student’s t-
test or when the distribution was non-Gaussian, nonpara-
metric tests.

Multivariate analysis using conditional logistic regression
was performed to identify the main factors associated with
early preterm birth and to adjust for potential confounding.

First, thematicmodels were computed: one for obstetrical
history, one for current pregnancy events, and one for the
bacteriological findings. The significant variables identified
were then included in global models.
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Statistical significance was set at p< 0.05. Data was
analyzed with Stata 12 (College Station, TX).

Ethical and Regulatory Aspects
The retrospective analysis of anonymized monocentric data
from medical records is authorized by French authorities.
The project was approved by the local Ethical committee (n°
3–2016-V1). The database was declared to the regulatory
authorities, the Commission NationaleInformatiqueetLi-
bertés CNIL (1914209v 0 le 18/12/2015).

Results

Overall there were 94 cases and 282 matched controls.

Sociodemographic Data
The average age of the study population was 29 years old
(range: 13–45 years), 7.5% (28/376)were aged less than
18 years old, and 6.7%(25/376) were 40 years old or more.
Overall, 60.7%(228/376) of the study population was not born
in French Guiana and 77.6%(292/376) were without a job.
Finally, 15.5% (58/375) of thewomen had no health insurance.

Medical Data
During the study period, extreme or very preterm delivery
was spontaneous in 47.9% (45/94) of the cases and induced in
52.1% (49/94) of the women. Over a quarter of the women
were multiparous (27.4% [103/376]). Among pregnant
women with a history of preterm delivery, over half (59.6%
[28/47]) delivered before 33 weeks of pregnancy.

In the study sample, 61.7% (69/112) of cesarean sections
were performed between 22 and 32 weeks of pregnancy and
only 26.6% (25/94) of grand preterm newborns were deliv-
ered vaginally and none by instrumental vaginal delivery.

Amongwomenwith hypertension or preeclampsia (14.6%
[55/376]), most pregnancies resulted in grand preterm
delivery 83.6% (46/55). Smoking was relatively rare 24/376
and was not associated with preterm delivery (data not
shown). In 15.6% of women, there was no vaginal swab
data (51/376). In 23.1% of cases (75/325), the vaginal swab
culture result showed polymicrobial culture which would
have required a new sample.

►Table 1 shows that in the bivariate analysis a history of
preterm delivery, a scarred uterus, preeclampsia, and vaginal
infections were significantly associated with early preterm
birth.

►Table 2 presents different thematic multivariatemodels
showing a history of pretermdelivery, gravidic hypertension,
preeclampsia, placenta praevia, growth retardation, and
vaginal bacteriosis, and group B Streptococcus infections
were significantly associated with early preterm birth.

►Table 3 shows that women born on the Latin American
continent, including French Guiana, where more likely to
deliver early preterm babies when compared with women
from mainland France. ►Table 3 also shows that women
without any health coverage were at higher risk of sponta-
neous early preterm delivery but not induced early preterm
delivery.

►Table 4 distinguishes between spontaneous and
induced early preterm delivery and shows that a history of
preterm birth was associated with both spontaneous and
induced preterm delivery.

►Table 4 also shows that obstetrical complications such as
gravidic hypertension, placenta praevia, intrauterine growth
retardation, andmostly preeclampsiawere linked to induced
preterm delivery but not spontaneous delivery.

►Table 4 shows thatG.vaginalis and group B Streptococcus
infections were significantly associated with induced early
preterm delivery but not spontaneous early preterm deliv-
ery. Finally, ►Table 4 shows that spontaneous preterm birth
a history of preterm birth was associated with spontaneous
early preterm birth.

Discussion

Preterm birth is heterogeneous in terms of delivery and in
mechanism (spontaneous, following a preterm premature
rupture of membranes, and it may be iatrogenic, induced for
medical reasons).19 In the present study, we mostly identi-
fied factors associated with induced early preterm labor. As
others before, the present study showed that variables, such
as a history of preterm delivery, social vulnerability, hyper-
tension, and preeclampsia were associated with early pre-
term delivery.6,14,20 Induced preterm births represented
over half of early preterm births. As elsewhere, this has
been an increasing trend with between 40 and 55% of
preterm births being induced.21–25 The proportion of
induced early preterm births seemed higher than in France
(52.5 vs. 42.5%, p< 0.001) but what was remarkable in the
present studywas the importance of preeclampsia as a cause
of early preterm delivery. In mainland France,15.3% of
induced preterm births were the result of preeclampsia; in
the U.S.A., preeclampsia led to pretermmedically delivery in
30 to 43% of women; in Holland, the proportion was 41.1%;
whereas in French Guiana the proportion was the highest at
65.3%(32/49) of induced early preterm deliveries.26–28 Thus
overall, 33.6% of all early preterm deliveries and 65.1% of
induced early preterm deliveries could be attributed to
preeclampsia. In French Guiana, 4.1% of pregnancies are
complicated by preeclampsia, a figure that is double than
observed in mainland France (2%), or the overseas French
territory of Reunion Island (2.3%).29,30 In the Reunion island
study, among women with preeclampsia, 59.8% delivered
before 37 weeks of pregnancy, 28.6% between 34 and
36 weeks, and 31.2% before 34 weeks of pregnancy.31 Given
the frequency of preeclampsia in French Guiana and its
association with induced preterm delivery, preventive inter-
ventions in at risk women (previous history of preeclampsia,
high blood pressure, multiple gestation, first pregnancy,
obesity, age <18, or >40, sickle cell disease…) could have
some impact; however, this would require a close/serious
follow-up of pregnancy which is not always the case in
socially disadvantaged women. Studies have shown a rela-
tion between psychosocial stress32,33 and preterm delivery
as delivery before 37 weeks of pregnancy. We have observed
in French Guiana that social vulnerability, the absence of
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health coveragewas associatedwithdeliverybefore37weeks
of pregnancy. Here we show that the relation is also true for
early preterm birth notably for spontaneous preterm deliv-
ery but not induced preterm delivery.

The last available vaginal swab results before delivery
were analyzed because 21.9% of women initiate pregnancy
follow-up late, and 7.6% have no follow-up at all.29,34 The
most common genital infections observed here were G.
vaginalis, Streptococcus B and Candida albicans. Several stu-
dies have suggested a link between preterm birth and genital
infections35–37 some studies showing that up to 30% of
preterm births are associated with genital infections.37,38

In our study, the prevalence of G.vaginalis was 23.1% (75/
325), and the infectionwas associatedwith a 2-fold increase of
the odds ratio for extreme/severe preeclampsia which is
similar towhat has been observed in a previousmeta-analysis
showing odds ratios ranging between 1.5 and 2.39,40 The
hypothesized pathophysiology of the association is that the
infections leads to the fragilization of the membranes which
are at increased risk of rupture. It was also suggested that
cytokines in infected women may lead to uterine contrac-
tions.36,41–43 Nadeau et al estimated that genital infections
may be associated with 25 to 40% of preterm deliveries. The
prevalence of vaginal bacteriosis varieswidely between popu-
lations.34,39,44–46 In our population, it was significantly higher
than in mainland France 23.1 versus 15.2%;p ¼ 0.006.

However, the view that the link between vaginal bacter-
iosis and preterm birth is causal is not unanimous. Indeed
vaginal bacteriosis is associatedwith several factors thatmay
confound the link between vaginosis and preterm delivery. A
study in Canada suggested that vaginal douching was asso-
ciated with vaginosis and significant risk of preterm birth. It
is noteworthy that in French Guiana, vaginal douching/steam
baths are quasi systematic in some populations.47 As shown
elsewhere, after adjustments for social variables and smok-
ing, group B Streptococcuswas significantly associated with
induced extreme/very preterm delivery.35 It is noteworthy
that vaginal infections leading to premature membrane
rupture and delivery were classified as spontaneous preterm
delivery. However, when differentiating between sponta-
neous and induced preterm delivery, the numbers of infec-
tions seemed balanced between types of prematurity but the
statistical association was observed for induced preterm
delivery only. Given the low study power, this should be
verified in larger cohorts.

The present study had several limitations. First the sample
size was insufficient to construct large multivariate models.
The results of the vaginal swab were the last ones, the
presumption that they apply to the whole pregnancy may
not be true. Studies evaluating the role of treatment of
bacterial vaginosis have suggested that this intervention
may most effective when applied early in the preg-
nancy.48–50 We did not have any information on cultural
practices, such as steam baths using astringent herbs,51

which may be associated with changes in the vaginal flora
that may promote bacterial vaginosis or other colonizations.
In addition, some authors have suggested that there may be
an association with preterm birth when vaginal douching is

frequent.52 This information would be potentially important
to adapt primary prevention messages to the cultural prac-
tices on the territory.

Conclusion

In the Amazonian region, preterm delivery is often studied in
relation to the specific effects of malaria or mercury expo-
sure.53,54 Preterm delivery remains a major problem in
French Guiana. We have previously observed the importance
of social factors when considering deliveries before 37weeks
of pregnancy. The present study provides an overview of
factors associatedwith early preterm birth in French Guiana.
The first observation was that social factors were signifi-
cantly associated with spontaneous early preterm delivery.
The present results also show that preeclampsiawas a major
contributor to induced early preterm delivery. Vaginal infec-
tions by G.vaginalis or group B Streptococcus were also
associatedwith induced early pretermdelivery. These factors
may be amenable to prevention.32,33 Overall, the reduction
of the incidence of early preterm birth will require specific
efforts to improve timely follow-up of most at risk women.

However, this requires a close and rigorous pregnancy
follow-upwhich is still a challenge for themost economically
vulnerable women in French Guiana who often combine
poor follow-up and psychosocial stressors.32,33 Finally, given
the frequency of preeclampsia in French Guiana, it is unfor-
tunately difficult to identify women who are at risk to give
preventive treatment.

Summary

Preterm delivery remains a major public health problem in
FrenchGuiana.While trying to reduce its occurrence, a better
and contextualized understanding of its features and its risk
factors is important. A prospective study compared women
with early preterm deliveries with women of the same age
group with term delivery. Preterm deliveries were classified
as spontaneous or as induced.

This distinction showed that social vulnerability was
associated with spontaneous preterm delivery and that
induced pretermdeliverywas linked tomaternal pathologies
of pregnancy, notably preeclampsia which was the major
contributor to induced preterm delivery, significantly more
so than in other published series.

Vaginal infections were also associated with induced
preterm labor suggesting that early diagnosis and treatment
could reduce induced early preterm delivery. The present
results suggest that reducing psychosocial stressors could
lead to potential improvements in terms of spontaneous
preterm births. Vigilance on possible vaginal infections and
subsequent treatment may also yield some benefits. Finally,
preeclampsia remains a challenge, it is hard to predict and to
prevent, and should be the focus of more research.
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for the publication of its results.
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