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Abstract

:

Sexually transmitted infections are one of the important risk factors for preterm delivery, which is among the important contributors to perinatal morbidity and mortality. The aim of this study was to assess the prevalence of Chlamydia trachomatis and Neisseria gonorrhoeae infections in women with imminent preterm delivery in Curaçao, an island of the Dutch Caribbean. All women from Curaçao with either preterm premature rupture of the membranes or preterm labor, common indications of imminent preterm delivery, and presenting at the Curaçao Medical Center between 15 November 2019 and 31 December 2020, were included in this single cohort study. Data were retrospectively collected from medical records. The presence of Chlamydia trachomatis and Neisseria gonorrhoeae was assessed by Cepheid GeneXpert ® (Xpert) CT/NG assay (Sunnyvale, CA, USA). In the included cohort, the prevalence of Chlamydia trachomatis infection was 15.5% and of Neisseria gonorrhoeae infection was 2.1%. All patients infected with Neisseria gonorrhoeae were co-infected with Chlamydia trachomatis. The prevalence of Chlamydia trachomatis and Neisseria gonorrhoeae infections in patients with imminent preterm delivery in Curaçao is high. It is recommended to test all patients with imminent preterm delivery for these sexually transmitted infections and possibly consider testing all women in early pregnancy on the island.
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1. Introduction


Preterm delivery, defined as delivery prior to 37 weeks of gestational age, is the highest contributor to perinatal morbidity and mortality worldwide, accounting for 70% of neonatal mortality [1,2,3]. Likewise, the risks of neonatal adverse outcomes, such as respiratory problems and necrotizing enterocolitis, decrease with the progression of gestational age [1,4]. Worldwide, rates of preterm delivery range from 5 to 18% [1,5]. About 40–45% of preterm deliveries are preceded by preterm labor and 25–30% by preterm premature rupture of membranes (PPROM) [6]. Preterm labor is defined as labor before 37 weeks of gestation, and PPROM is defined as the spontaneous rupture of the membranes before 37 weeks of gestation at least one hour before the onset of contractions. Most women with PPROM develop spontaneous contractions within several days, but in some, delivery can be delayed for weeks or months [6].



Vaginal infection, uterine overdistension (multiple gestations, polyhydramnios), short interval between pregnancies, previous preterm delivery, and cervical anomalies are some of the risk factors for developing preterm labor [1,2,4,5,6]. Genital tract infections, which are often asymptomatic, are present in 25–40% of preterm births and are seen as an important risk factor for developing both PPROM and preterm labor [6]. Vaginal infections can be caused by treatable sexually transmitted pathogens. Chlamydia (C.) trachomatis and Neisseria (N.) gonorrhoeae are two of the most common sexually transmittable infections (STIs). There is increasing evidence that C. trachomatis in particular can ascend from the lower to the upper genital tract and cause intrauterine infection [7]. Although study results vary, infection with C. trachomatis during pregnancy is associated with both PPROM and preterm labor, intrauterine fetal death, endometritis and conjunctivitis or pneumonia in newborns [3,8,9,10,11,12,13,14]. Infection with N. gonorrhoeae is significantly found to double the risk of preterm birth (OR 2) and is associated with chorioamnionitis, prematurity, and fetal growth retardation [15,16,17].



Studies have shown that the early detection and eradication of C. trachomatis during pregnancy could decrease the odds of preterm delivery [18]. So far, however, screening for STIs during pregnancy is not common practice in most countries, and testing and managing these infections is mostly performed in symptomatic patients. However, in certain populations, up to 80% of infections are asymptomatic [3,8]. This evidence suggests that the majority of infected pregnant women might carry pathogens while remaining undiagnosed or untreated. In Curaçao, a Caribbean Island within the Dutch Kingdom, the overall prevalence of infection with C. trachomatis in 1993 was reported to be 5% in the overall population and 10% in women under the age of 25 [19]. In another study carried on at a general practitioner practice between 1987 and 1991, the prevalence of N. gonorrhoeae was reported to be 0.4% in women between 15 and 64 years [20]. In the latter study, none of the infected women were pregnant at the time. Data on vaginal infections, including sexually transmitted ones, among the approximately 155,000 people living in Curaçao are scant and outdated [21]. To our knowledge, data among symptomatic women, such as women who experienced imminent preterm labor or spontaneous preterm premature rupture of membranes (SPPROM) in Curaçao, are also not available.



The aim of this study was to retrospectively investigate the prevalence of C. trachomatis and N. gonorrhoeae in patients with imminent premature delivery in Curaçao. Furthermore, a description of the patient characteristics and pregnancy outcomes of patients with imminent preterm delivery admitted at the Curaçao Medical Center between 15 November 2019 and 31 December 2020 was compiled.




2. Results


During the study period, 170 patients with imminent preterm delivery were admitted at the CMC and met the inclusion criteria. Table 1 summarizes the demographic and clinical characteristics of the patient population. Patients had a mean age of 28.4 years (SD 6.2) and a median BMI of 30 (IQR 25–35). Patients presented at a median gestational age of 34 weeks and 1 day; 77.1% of them presented with premature labor and 46.5% after spontaneous rupture of membranes (with or without contractions). Tocolysis and dexamethasone were started in 32.9% of patients. Obstetric history stated prior preterm delivery in 11.2% and early premature delivery in 5.9% of patients. Patients stayed a median of 3 days in the hospital.



Of the 170 patients with imminent preterm delivery, 148 (87%) were tested for C. trachomatis and 145 for N. gonorrhoeae (80%) infections (Table 2). Among them, 15.5% had a vaginal sample positive of C. trachomatis and 2.1% of N. gonorrhoeae, respectively. All of the three vaginal samples positive with N. gonorrhoeae were double infections with C. trachomatis. Moreover, in total, 77 vaginal swabs of 170 patients (41.8%) contained at least one tested microorganism. Table 2 shows the presence of infections reported during admission among 113 women. The prevalence of bacterial vaginosis was 10.7%, of Trichomonas vaginalis was 0.9%, of Candida albicans 17.8% and of Streptococcus agalactiae 26.4%. The most common coinfections were between Streptococcus agalactiae and Candida albicans, between bacterial vaginosis and Candida albicans and between C. trachomatis and N. gonorrhoeae. In 5% of 121 patients, a urinary tract infection was diagnosed. The data reported positive or negative values for urinary tract infection, and not always was a specific pathogen later cultured. Thus, the result of the cultured analysis was not included in this study.



Table 3 summarizes patients’ pregnancy outcomes. The median gestational age at delivery was 36 weeks and 1 day (33 + 3–37 + 0). In most patients (46.5%), delivery started with rupture of membranes, followed by spontaneous contractions in 35.9% of cases. In some cases (8.2%), the labor was induced, or a primary cesarean delivery (9.4%) was performed. Most patients delivered spontaneously (63.8%), in some cases, a vaginal assisted delivery was performed (1.7%), and 29.9% underwent a cesarean delivery. Neonates had a median Apgar score of 8 (7–9) after 1 min and 9 (8–10) 5 min after delivery, had a mean birth weight of 2426 g on the 46th percentile. Overall, 52.2% of neonates were of male gender. All 15 neonates born before 25 weeks of gestational age expired. Of the neonates born after 25 weeks of gestational age, nine (5.6%) expired.




3. Discussion


To our knowledge, this is the first study that reports a prevalence of genital infections in patients with imminent preterm delivery in Curaçao. We found a prevalence of 15.5% for C. trachomatis and 2.1% for N. gonorrhoeae infections.



Unfortunately, no data are available on the prevalence of C. trachomatis and N. gonorrhoeae in the general population in Curaçao during the same period. The previous study conducted in 1993 in Curaçao showed a lower point prevalence of C. trachomatis in the general population (overall, 5% in women and 10% in women under 25 years) [19]. The latest data regarding C. trachomatis prevalence have been published online by the Institute for Public Health Curaçao (Volksgezondheid Instituut Curaçao, VIC). Between 2008 and 2016, 9.0–14% of samples of women tested at ADC were positive for C. trachomatis [22]. The highest positivity rate (31.7%) was for the age group between 15 and 19 years [22]. The data are only from samples tested at the ADC and not at other laboratories in Curaçao, and it does not indicate where the samples were collected (hospital or general practitioner) or any clinical data (symptoms or proportion of women who were pregnant). However, in concordance with our data, it does show a high C. trachomatis positivity rate among women in Curaçao. A Dutch study conducted in the Netherlands showed also a similar high prevalence of C. trachomatis (16.2%) in pregnant (former) Antillean women living in the Netherlands [3]. These women were born on former Dutch Antilleans Islands in the Caribbean (Aruba, Bonaire, Curaçao, Saba, St. Eustacia and St. Maarten), with the majority coming from Curaçao. There are, however, several reasons that make comparing this group and our studied population difficult, such as cultural and geographic differences.



Different studies conducted in Latin America have shown a comparable prevalence of C. trachomatis infection of 11.2% (95% CI 7.3–17.1) but a lower prevalence of N. gonorrhoeae infection of 0.3% (95% CI 0.1–2.1) [23]. A direct comparison between studies describing STI prevalence in other Caribbean countries and Curaçao is also difficult due to major socioeconomic, cultural and behavioral differences [24]. Nevertheless, when comparing our data to the study conducted in Curaçao in 1993, it seems that, after 27 years, the prevalence of C. trachomatis infection has increased among certain groups of women residing in Curaçao [19]. For previous studies in Curaçao studying N. gonorrhoeae infection, the same conclusion can be drawn. The prevalence of N. gonorrhoeae infection in non-pregnant females between 1987 and 1991 was 0.4%, whereas in this study, it was 2.1% [20]. Differences in the laboratory detection methods used between the previous studies and this study (culture, enzyme-linked immunosorbent assay versus real-time PCR) might also explain this difference.



Vaginal infections data, including on STIs, are scarce from Curaçao, as they are for most parts of Latin America and the Caribbean [23,25]. Differences between socioeconomic, cultural, and behavioral factors, as well as practices of STI testing, call into question comparisons. Pregnant groups are an important source of information regarding STI status in low-risk groups that often do not get tested [25]. Therefore, more efforts to investigate the burden of, and manage, treatable pathogens associated with negative reproductive and pregnancy outcomes, including preterm delivery, are warranted [8,9,10]. Considering the data of this specific population and the high prevalence of C. trachomatis and N. gonorrhoeae in Curaçao previously reported, more interventions should be implemented to decrease these infection rates in high risk (pregnant women) and general population. Interventions such as screening during pregnancy, contact tracing, and sexual education in schools are warranted.



Because of the retrospective design of this study, it carries some limitations. The sample collection was not uniform, and only a small cohort of women were eligible to be investigated in this study. The rate of missing data was 15%; thus, not all women were tested. This was due to various reasons. For instance, if the women delivered soon after arrival, the physician might have forgotten to take the genital sample.



As mentioned before, studies have shown that screening for C. trachomatis and N. gonorrhoeae and subsequently treating their infection might improve pregnancy outcomes [10,26]. To date, the World Health Organization (WHO) recommends a syndromic approach with treatment only for symptomatic women [27]. Currently, at the gynecology department of CMC, it is in the local protocol to test for C. trachomatis and N. gonorrhoeae solely in symptomatic patients, for instance, women presenting with imminent preterm delivery. Therefore, no comparison with asymptomatic pregnant women could be retrospectively performed to determine any association between C. trachomatis infection and imminent preterm delivery in Curaçao. However, a multivariable sub-analysis showed that in this population, C. trachomatis or N. gonorrhoeae infection was not significantly associated with either birth weight or Fenton growth chart weight percentile (data not shown). Unfortunately, since most infections by C. trachomatis and N. gonorrhoeae are asymptomatic, the syndromic approach to detect and treat them might miss the majority of infections, also in pregnancy. Most importantly, prompt testing and the management of C. trachomatis and N. gonorrhoeae infections might decrease the odds of developing pelvic inflammatory disease, transmitting human immunodeficiency virus (HIV), developing infertility or other adverse effects, and might overall improve female reproductive health and prevent infections in the neonate such as neonatal conjunctivitis.



This study provides essential real-time clinical data on the sexual and reproductive health of Curaçao women collected at the only high-care obstetrics hospital on the island. Like the limited information available earlier, this study shows a high prevalence of C. trachomatis infection among women with imminent preterm delivery in Curaçao [19,20]. Routinely testing and treating C. trachomatis and N. gonorrhoeae infections in all pregnant patients in Curaçao might contribute to decreasing the rates of imminent premature delivery and neonatal conjunctivitis or lower the chance of developing long-term sequalae, not to mention the possible psychological burden. To further investigate this assumption, a prospective study according to the WHO standard protocol to assess the prevalence of gonorrhea and chlamydia among pregnant women in antenatal care clinics with larger patient population should be conducted [28].




4. Materials and Methods


4.1. Patients and Design


This single-center descriptive retrospective cohort study was performed at the Curaçao Medical Center (CMC) in Willemstad, Curaçao. The CMC opened on 15 November 2019 and is currently the only hospital on Curaçao treating pregnant women with medical indications. Patients were identified through admission records by the gynecology ward. All patients who were admitted between 15 November 2019 and 31 December 2020 with imminent preterm delivery with a gestational age between 16 weeks and 0 days and 36 weeks and 6 days were included. Imminent preterm delivery was defined as either 1. spontaneous preterm rupture of membranes or 2. preterm contractions with a cervical length <25 mm or cervical dilatation >1 cm. Non-resident patients who were transferred from another country to the CMC for medical help and patients who delivered elsewhere (first line maternity ward clinics) were excluded. This study was conducted after approval of the local institutional review board of the CMC (METC CMC) and after receiving a waiver of informed consent.




4.2. Data and Samples Collection and Testing


Demographic data, medical history, vital signs, microbiology results and data on pregnancy and delivery were extracted from the medical records of the CMC. The primary outcome was the presence of C. trachomatis and N. gonorrhoeae pathogens in samples collected with vaginal or cervical eSwab (flocked swab with 1 mL Amies transport medium, Copan Italia, Brescia, Italy). As per protocol of imminent preterm delivery, vaginal samples were collected at admission and were sent to the Analytical Diagnostic Center (ADC) medical laboratory. The presence of C. trachomatis and N. gonorrhoeae was assessed by Cepheid GeneXpert ® (Xpert) CT/NG assay (Cepheid). Results were reported back as positive or negative in the patient electronic file. Secondary outcomes included: presence of other microorganisms via vaginal culture (for instance Candida albicans, Trichomonas vaginalis), real-time PCR positive for streptococcus agalactiae, presence of bacterial vaginosis (defined by Gardnerella vaginalis growth in culture), gestational age at delivery, onset of active labor, mode of delivery, birth weight, Apgar scores, and length of hospital stay. Per the local protocol of imminent preterm delivery, in patients under 34 weeks of gestational age, a transvaginal ultrasound was performed to measure cervical length rather than by digital examination of the cervix. Data on the presence or absence of urinary tract infection by urine stick and/or urine culture were also collected. Urinary tract infection was considered positive in the case of positive nitrite or leukocytes in urine stick or in the case of bacteriuria found in urine culture.




4.3. Statistical Analysis


Descriptive statistics were performed on the single cohort data, calculating mean values with standard deviation (SD), medians with interquartile ranges (IQR) and percentages. Statistical analyses were performed using IBM SPSS statistics 27 (SPSS Inc., Chicago, IL, USA).





5. Conclusions


The prevalence of C. trachomatis and N. gonorrhoeae infections in patients with imminent preterm delivery in Curaçao is high (15.5% and 2.1%, respectively). Considering the high prevalence in this population, we would recommend testing every patient with (imminent) preterm delivery in the island for these infections and other sexual transmitted pathogens such as Treponema Pallidum (syphilis). One could also consider routinely testing all patients in the first trimester of pregnancy, so the early treatment of these STIs could prevent adverse pregnancy outcome and adverse effects on female reproductive health, or routinely testing in the third trimester to reduce the risk of neonatal conjunctivitis. A prospective study is needed to investigate the effect of testing for and treating C. trachomatis and N. gonorrhoeae infections in the first trimester and make a cost–benefit analysis.







Author Contributions


Conception of the idea: R.R.V.; Methodology: A.H., N.C.A.J. and L.S.; Formal analysis: A.H.; Data collections: A.H., N.C.A.J. and L.S.; Resources: A.H., N.C.A.J., R.R.V. and N.M.H.; Writing-original draft: A.H., N.C.A.J. and L.S.; Writing-review and editing, A.H., N.C.A.J., R.R.V., E.A., S.A.M. and N.M.H.; Supervision: E.A., S.A.M., R.R.V. and N.M.H.; Project administration, N.M.H.; Funding acquisition: E.A., S.A.M. and N.M.H. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Institutional Review Board Statement


The study was conducted in accordance with the The General Data Protection Regulation and the ferderal code of good conduct and approved by the Ethical Committee of Curaçao Medical Center (METC 12052–2022).




Informed Consent Statement


Patient consent was waived due to this research not being subject to WMO as discussed with the Ethical Committee of Curaçao Medical Center (12052-2022).




Data Availability Statement


Data are available from the authors with the permission of the clinical center governing body/local institution and the Principal Investigator of the site.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Vogel, J.P.; Chawanpaiboon, S.; Moller, A.; Watananirun, K.; Bonet, M.; Lumbiganon, P. The global epidemiology of preterm birth. Best Pract. Res. Clin. Obstet. Gynaecol. 2018, 52, 3–12. [Google Scholar] [CrossRef] [PubMed]

	



Sen, C. Preterm labor and preterm birth. J. Perinat. Med. 2017, 45, 911–913. [Google Scholar] [CrossRef] [PubMed]

	



Rours, G.I.; De Krijger, R.R.; Ott, A.; Willemse, H.F.; De Groot, R.; Zimmermann, L.J.; Kornelisse, R.F.; Verbrugh, H.A.; Verkooijen, R.P. Chlamydia trachomatis and placental inflammation in early preterm delivery. Eur. J. Epidemiol. 2011, 26, 421–428. [Google Scholar] [CrossRef] [PubMed]

	



Platt, M.J. Outcomes in preterm infants. Public Health 2014, 128, 399–403. [Google Scholar] [CrossRef]

	



Di Renzo, G.C.; Tosto, V.; Giardina, I. The biological basis and prevention of preterm birth. Best Pract. Res. Clin. Obstet. Gynaecol. 2018, 52, 13–22. [Google Scholar] [CrossRef]

	



Goldenberg, R.L.; Culhane, J.F.; Iams, J.D.; Romero, R. Epidemiology and causes of preterm birth. Lancet 2008, 371, 75–84. [Google Scholar] [CrossRef]

	



Mårdh, P.A. Influence of infection with Chlamydia trachomatis on pregnancy outcome, infant health and life-long sequelae in infected offspring. Best Pract. Res. Clin. Obstet. Gynaecol. 2002, 16, 847–864. [Google Scholar] [CrossRef]

	



Ahmadi, A.; Ramazanzadeh, R.; Sayehmiri, K.; Sayehmiri, F.; Amirmozafari, N. Association of Chlamydia trachomatis infections with preterm delivery; a systematic review and meta-analysis. BMC Pregnancy Childbirth 2018, 18, 240. [Google Scholar] [CrossRef]

	



Phillips, J.A. Chlamydia Infections. Workplace Health Saf. 2019, 67, 375–376. [Google Scholar] [CrossRef]

	



Kanninen, T.T.; Quist-Nelson, J.; Sisti, G.; Berghella, V. Chlamydia trachomatis screening in preterm labor: A systematic review and meta-analysis. Eur. J. Obstet. Gynecol. Reprod. Biol. 2019, 240, 242–247. [Google Scholar] [CrossRef]

	



Olson-Chen, C.; Balaram, K.; Hackney, D.N. Chlamydia trachomatis and Adverse Pregnancy Outcomes: Meta-analysis of Patients with and without Infection. Matern. Child Health J. 2018, 22, 812–821. [Google Scholar] [CrossRef]

	



WHO. WHO Guidelines for the Treatment of Chlamydia Trachomatis; World Health Organization: Geneva, Switzerland, 2016. [Google Scholar]

	



Adachi, K.N.; Nielsen-Saines, K.; Klausner, J.D. Chlamydia trachomatis Screening and Treatment in Pregnancy to Reduce Adverse Pregnancy and Neonatal Outcomes: A Review. Front. Public Health 2021, 9, 561. [Google Scholar] [CrossRef]

	



Adachi, K.; Nielsen-Saines, K.; Klausner, J.D. Chlamydia trachomatis Infection in Pregnancy: The Global Challenge of Preventing Adverse Pregnancy and Infant Outcomes in Sub-Saharan Africa and Asia. Biomed. Res. Int. 2016, 2016, 9315757. [Google Scholar] [CrossRef]

	



Johnson, H.L.; Ghanem, K.G.; Zenilman, J.M.; Erbelding, E.J. Sexually transmitted infections and adverse pregnancy outcomes among women attending inner city public sexually transmitted diseases clinics. Sex. Transm. Dis. 2011, 38, 167–171. [Google Scholar] [CrossRef]

	



Donders, G.G.; Desmyter, J.; De Wet, D.H.; Van Assche, F.A. The association of gonorrhoea and syphilis with premature birth and low birthweight. Genitourin. Med. 1993, 69, 98–101. [Google Scholar] [CrossRef]

	



Burton, A.E.; Thomas, S. Sexually transmitted infections and preterm birth among Indigenous women of the Northern Territory, Australia: A case-control study. Aust. N. Z. J. Obstet. Gynaecol. 2019, 59, 147–153. [Google Scholar] [CrossRef]

	



Folger, A.T. Maternal Chlamydia trachomatis infections and preterm birth: The impact of early detection and eradication during pregnancy. Matern. Child Health J. 2014, 18, 1795–1802. [Google Scholar] [CrossRef]

	



Asin, J.D.; Nahorst, R.R.; Thijs, C.T.; Assendelft, W.J.; Hooi, B.R. Routine testing for Chlamydia trachomatis on Curaçao, Netherlands Antilles. Am. J. Obstet. Gynecol. 1993, 169, 375–378. [Google Scholar] [CrossRef]

	



Braakman-Bonder, I.M. Frequentie van syfilis en gonorroe in een huisartspraktijk te Curacao, 1987–1991. Ned. Tijdschrijft Voor Geneeskd. 1994, 138, 1708–1711. [Google Scholar]

	



Central Bureau of Statistics Curaçao People and Society, Curacao Data CBS. Available online: https://curacaodata.cbs.cw/people-and-society (accessed on 25 September 2021).

	



Volksgezondheid Instituut Curaçao. Klamidia Bou di Adulto na Kòrsou, Òktober 2019. Available online: https://vic.cw/pap/gezondheids-databank/klamidia/sifra-i-konteksto (accessed on 7 February 2022).

	



Davey, D.L.; Shull, H.I.; Billings, J.D.; Wang, D.; Adachi, K.; Klausner, J.D. Prevalence of curable sexually transmitted infections in pregnant women in low- and middle-income countries from 2010 to 2015: A systematic review. Sex. Transm. Dis. 2016, 43, 450–458. [Google Scholar] [CrossRef]

	



Pan American Health Organization Netherlands Antilles Country Profile Health in the Americas 2007; Pan American Health Organization: Washington, DC, USA, 2007.

	



Gerbase, A.C.; Toscano, C.; Titan, S.; Cuchí, P.; González-Salvatierra, R.; Zacarías, F. Sexually transmitted diseases in Latin America and the Caribbean. Rev. Panam. Salud Pública 1999, 6, 362–370. [Google Scholar] [CrossRef]

	



Silva, M.J.; Florêncio, G.L.; Gabiatti, J.R.; do Amaral, R.L.; Júnior, J.E.; da Silveira Gonçalves, A.K. Perinatal morbidity and mortality associated with chlamydial infection: A meta-analysis study. Braz. J. Infect. Dis. 2011, 15, 533–539. [Google Scholar] [CrossRef]

	



WHO. World Health Organization Global Health Sector Strategy on Sexually Transmitted Infections 2016–2021; Towards ending STIs; World Health Organization: Geneva, Switzerland, 2016. [Google Scholar]

	



WHO. World Health Organization Standard Protocol to Assess Prevalence of Gonorrhoea and Chlamydia among Pregnant Women in Antenatal Care Clinics; World Health Organization: Geneva, Switzerland, 2018; ISBN 978-92-4-151467-5. [Google Scholar]








[image: Table] 





Table 1. Patient characteristics at admission among the 170 included patients.






Table 1. Patient characteristics at admission among the 170 included patients.









	Patient Characteristics
	





	Age [mean (SD)]
	28.4 (6.2)



	BMI [median (IQR)]
	30.0 (25.0–35.0)



	Gravidity [median (IQR)]
	2 (1–4)



	Parity [median (IQR)]
	1 (0–2)



	Medical indication at admission [n (%)]
	



	
	-

	
Prior early premature delivery 1




	-

	
Prior premature delivery




	-

	
Dichorionic diamniotic twin pregnancy




	-

	
Monochorionic diamniotic twin pregnancy




	-

	
Cervical insufficiency




	-

	
Prior cesarean delivery




	-

	
Prior hypertensive disorder in pregnancy




	-

	
Other medical indication 2




	-

	
No medical indication






	10 (5.9)

19 (11.2)

8 (4.7)

6 (3.5)

13 (7.6)

25 (14.7)

13 (7.6)

81 (47.6)

45 (26.5)



	Gestational age at admission [median (IQR)]
	34 + 1 (29 + 4–35 + 6)



	Hospital length of stay, days [median (IQR)]
	3 (2–6)



	Vital signs at admission 3 [median (IQR)]

	-

	
Tachycardia (n = 165)




	-

	
Hypertension (n = 168)




	-

	
Fever (n = 149)






	

53 (32.1)

18 (10.7)

5 (3.4)



	Premature rupture of membranes [n (%)]

	-

	
Hours with ruptured membranes [mean (SD)] Range






	79 (46.5)

13.5 (31.2)

0–227



	Dilation at admission (cm) [range] (n = 131)
	2 (0–4)



	Dilation >3 cm [n (%)]
	64 (48.9)



	Cervical length at admission (mm) [range] (n = 120)
	0–45



	Cervical length <25 mm [n (%)]
	44 (36.7)



	Contractions at admission [n (%)]
	131 (77.1)



	Tocolysis started [n (%)]
	56 (32.9)







1 Spontaneous delivery between 16 and 24 weeks of gestational age. 2 Other medical indications included prior or current fetal growth restriction, congenital abnormalities, prior intrauterine fetal demise, advanced maternal age, maternal obesity, (gestational) diabetes, uterine myomatosis, hyperemesis gravidarum, asthma, blood loss during pregnancy, prior shoulder dystocia. 3 Tachycardia is defined as pulse > 100 bpm. Hypertension is defined as systolic blood pressure > 140 mmHg or diastolic blood pressure > 90 mmHg. Fever is defined as temperature > 38.0 degrees Celsius.
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Table 2. Prevalence of genital and urinary tract infections among tested patients.
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	Presence of Infection
	N (%)





	Any vaginal infection
	77 (41.8)



	Chlamydia trachomatis (n = 148)
	23 (15.5)



	Neisseria gonorrhoeae (n = 145)
	3 (2.1)



	Urinary tract infection (n = 121)
	6 (5.0)



	Streptococcus agalactiae (n = 144)
	38 (26.4)



	Other genital infections (n = 113)
	



	
	-

	
Candida albicans




	-

	
Trichomonas vaginalis




	-

	
Bacterial vaginosis




	-

	
Staphylococcus hemolyticus




	-

	
Proteus mirabilis




	-

	
Streptococcus pseudoporcinus




	-

	
Staphylococcus sacrophyticus




	-

	
Staphylococcus aureus






	20 (17.8)

1 (0.9)

12 (10.7)

1 (0.9)

1 (0.9)

1 (0.9)

1 (0.9)

1 (0.9)
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Table 3. Outcome of pregnancy.
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	Pregnancy Outcome
	N = 170 Pregnancies,

N = 184 Neonates





	Gestational age at delivery [median (IQR)]
	36 + 1 (33 + 3–37 + 0)



	Time between admission and delivery in days [median (IQR)]
	2 (0–25)



	Start of labor [n (%)]
	



	
	-

	
Spontaneous contractions




	-

	
Rupture of membranes




	-

	
Induction of labor




	-

	
Primary cesarean delivery






	61 (35.9)

79 (46.5)

14 (8.2)

16 (9.4)



	Mode of delivery [n (%)]
	



	
	-

	
Spontaneous delivery




	-

	
Vaginal assisted delivery (ventouse)




	-

	
Cesarean delivery






	124 (67.4)

4 (2.2)

56 (30.4)



	Sex neonate [n (%)] (n = 183)
	



	
	-

	
Male




	-

	
Female






	96 (52.2)

87 (47.3)



	Birth weight in gram [mean (SD), range]

	-

	
Percentile birth weight Fenton curve






	2426 (868), 180–4150

46.0 (27.4)



	Apgar scores [median (IQR)]
	



	
	-

	
1 min




	-

	
5 min






	8 (7–9)

9 (8–10)



	Neonate expired [n (%)]

	-

	
<25 weeks of gestational age [n (%)]




	-

	
>25 weeks of gestational age [n (%)]






(n = 162)
	15 (100)

9 (5.6)
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