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RÉSUMÉ

Les facteurs de risque maternels de chorioamnio-
nite chez les nouveau-nés prématurés nés avant 34 
semaines: une analyse ajustée en fonction de l’âge 
gestationnel

Introduction.  La chorioamnionite est une infection 
intra-amniotique liée à des complications néonatales, 
en particulier chez les nouveau-nés prématurés. Les 
nourrissons nés avant 34 semaines d’aménorrhée pré-
sentent un risque accru de complications pulmonaires, 
de sepsis et de troubles neurologiques. L’identification 
des facteurs de risque maternels de chorioamnionite 
est essentielle pour une intervention précoce et un 
meilleur pronostic néonatal.
L’objectif de l’étude a  été d’identifier les facteurs de 
risque maternels contribuant au développement d’une 
chorioamnionite chez les nouveau-nés prématurés de 
moins de 34 semaines d’aménorrhée.
Matériel et méthodes.  Une étude prospective de co-
horte a été menée entre octobre 2023 et juillet 2024 
sur des prématurés admis à Unité de Soins Intensifs 

ABSTRACT

Introduction.  Chorioamnionitis is an intra-amniotic 
infection associated with adverse neonatal outcomes, 
particularly in preterm newborns. Infants born before 
34 weeks of gestation are at a higher risk of pulmonary 
complications, sepsis, and neurological impairments. 
Identifying maternal risk factors for chorioamnionitis 
is crucial for early intervention and improved neonatal 
prognosis.
The objective of the study  was to identify maternal 
risk factors contributing to the development of cho-
rioamnionitis in preterm newborns under 34 weeks 
of gestation.
Material and methods.  This prospective cohort study 
included preterm neonates admitted to the Neonatal 
Intensive Care Unit (NICU) from Public Healthcare 
Institution – Mother and Child Institute, Chisinau, 
Republic of Moldova, between October 2023 and July 
2024, following ethics committee approval. Eligible 
participants were grouped based on the presence of 
chorioamnionitis. Maternal medical records were re-
viewed for risk factors, including prolonged rupture 
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INTRODUCTION

Chorioamnionitis (CA) is a serious intra-amni-
otic infection that affects the placenta, fetal mem-
branes, and amniotic fluid, posing significant risks 
to both the mother and the newborn. It is commonly 
associated with preterm labor and delivery, particu-
larly in pregnancies that end before 34 weeks of ges-
tation. Preterm newborns are highly vulnerable to 
complications due to CA, including neonatal sepsis, 
respiratory distress syndrome (RDS), bronchopulmo-
nary dysplasia (BPD), intraventricular haemorrhage, 
and long-term neurodevelopmental impairment1,2. 
Given these risks, understanding the maternal factors 

contributing to the development of CA is essential 
for improving neonatal outcomes and implementing 
preventive strategies.

The pathophysiology of CA involves an as-
cending infection from the lower genital tract, 
typically caused by bacteria such as Escherichia 
coli, Group B Streptococcus, Ureaplasma urealyticum, 
and Mycoplasma hominis3,4. These pathogens can in-
vade the amniotic sac, triggering an inflammatory 
response that compromises foetal well-being. The 
inflammatory cascade initiated by CA can lead to 
prelabour rupture of membranes (PROM), increased 
uterine contractions, and early labour, all of which 
contribute to preterm birth5. Moreover, the presence 

Néonatals, Établissement Public de Santé – Institut 
de la Mère et de l’Enfant, Chisinau, République de 
Moldova, après approbation éthique. Les participants 
ont été divisés en deux groupes selon la présence ou 
l’absence de chorioamnionite. Les dossiers médicaux 
maternels ont été examinés afin de rechercher les fac-
teurs de risque, notamment la rupture prolongée des 
membranes, le travail prématuré, les infections ma-
ternelles et les complications obstétricales. L’analyse 
statistique comprenait des tests du khi carré et une 
régression logistique, avec ajustement des facteurs de 
confusion tels que l’âge gestationnel.
Résultats.  Sur 108 nouveau-nés, 54 nouveau-nés ont 
été exposés à une chorioamnionite. Les facteurs ma-
ternels significativement associés à la chorioamnionite 
comprenaient une rupture prématurée des membranes 
(RPM) > 18 heures (p < 0,001) et un liquide amniotique 
méconial (p = 0,002). Les nouveau-nés les plus touchés 
étaient ceux nés à moins de 28 semaines d’aménorrhée 
(p < 0,05). Après ajustement pour l’âge gestationnel, 
une RPM > 18 heures semble être un facteur indépen-
dant de chorioamniotite (p < 0,001).
Conclusions.  Une RPM > 18 heures et une liquide 
amniotique teinté de méconium sont des facteurs 
de risque majeurs de chorioamnionite chez les nou-
veau-nés prématurés. Leur identification et leur prise 
en charge précoces pourraient réduire la morbidité 
néonatale et améliorer les résultats dans cette popula-
tion vulnérable.

Mots-clés:  nouveau-nés prématurés, chorioamnio-
nite, rupture prématurée des membranes, facteurs de 
risqué

of membranes, premature labour, maternal infections, 
and obstetric complications. Statistical analysis includ-
ed chi-square tests and logistic regression, adjusting for 
confounders such as gestational age.
Results.  The study included 108 preterm newborns, 
of whom 50% were diagnosed with chorioamnionitis. 
Maternal factors significantly associated with chorio-
amnionitis included prelabor rupture of membranes 
(PROM) >18 hours (p<0.001), meconium-stained amni-
otic fluid (p=0.002). The newborns most affected were 
those born at less than 28 weeks of gestation (p<0.05). 
When adjusted for gestational age, PROM >18 hours 
seems to be an independent factor for chorioamnioni-
tis (CA) (p<0.001).
Conclusions.  PROM >18 hours and meconi-
um-stained amniotic fluid (MSAF) are key risk factors 
for chorioamnionitis in preterm newborns. Early iden-
tification and management of these factors may reduce 
neonatal morbidity and improve outcomes in this vul-
nerable population.

Keywords:  preterm newborns, chorioamnionitis, 
PROM, risk factors.

List of abbreviations:
BPD – bronchopulmonary dysplasia
CA – chorioamnionitis
CCA – clinical chorioamnionitis
FIRS – fetal inflammatory response syndrome
HCA – histological chorioamnionitis
IUGR – intrauterine growth restriction 
MSAF – meconium-stained amniotic fluid
NICU – Neonatal Intensive Care Unit
PROM – prelabour rupture of membranes
RDS – respiratory distress syndrome
TORCH – toxoplasmosis, other (syphilis, varicella-zos-
ter, parvovirus B19), rubella, cytomegalovirus, herpes 
simplex virus
UTI – urinary tract infections
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of pro-inflammatory cytokines and bacterial toxins in 
the amniotic fluid can adversely affect fetal lung and 
brain development, increasing the risk of perinatal 
morbidity and mortality6.

Several maternal risk factors have been identi-
fied as contributing to the onset of chorioamnionitis, 
with PROM being one of the most significant. When 
the protective barrier of the amniotic sac is compro-
mised for an extended period—generally more than 
18 hours—the risk of ascending bacterial infection in-
creases substantially7. Other maternal factors include 
bacterial vaginosis, urinary tract infections (UTIs), 
previous preterm births, frequent digital cervical ex-
aminations during labour, and the presence of meco-
nium-stained amniotic fluid (MSAF)8,9. Additionally, 
certain demographic and lifestyle factors, such as 
young maternal age, low socioeconomic status, and 
smoking, have been linked to an increased likelihood 
of intra-amniotic infection10.

The impact of CA on neonatal health is pro-
found. Preterm newborns affected by CA are at 
heightened risk for early-onset neonatal sepsis, 
a life-threatening condition that requires immediate 
antibiotic therapy and intensive care management11. 
Additionally, the inf lammation associated with 
CA can disrupt fetal lung maturation, predisposing 
infants to RDS and prolonged ventilatory support12. 
There is also growing evidence that intrauterine in-
flammation plays a role in the development of perive-
ntricular leukomalacia and cerebral palsy, highlight-
ing the long-term neurodevelopmental consequences 
of this condition13,14.

Despite the well-established risks associated with 
CA, early identification and prevention remain chal-
lenging. Screening for maternal infections, timely ad-
ministration of antibiotics, and careful monitoring 
of pregnancies complicated by PROM are key strate-
gies for reducing the incidence of this condition15. 
However, gaps remain in our understanding of the 
interplay between maternal risk factors and neona-
tal outcomes, necessitating further research to refine 
clinical guidelines and intervention protocols.

THE OBJECTIVE OF THE STUDY was to identify ma-
ternal risk factors contributing to the development 
of CA in preterm newborns under 34 weeks of ges-
tation.

MATERIAL AND METHODS 

This prospective cohort study included preterm 
neonates admitted to the Neonatal Intensive Care 
Unit (NICU), Public Healthcare Institution – Mother 
and Child Institute, Chisinau, Republic of Moldova, 
between October 2023 – July 2024. 

The patients̀  parents signed a written consent 
to participate in the study. The study was approved by 
the Ethics Committee (approval number 72, October 
28, 2022). The study included 108 infants less than 
34 weeks of gestation.

The inclusion criteria were as follows: preterm 
newborns less than 34 weeks of gestation, born in 
this hospital, admitted to NICU in the mentioned 
period. 

The exclusion criteria were as follows: preterm 
newborns over than 34 weeks of gestation, with con-
genital malformations incompatible with life. 

Subjects were divided into two groups: (1) In the 
basic group there were selected 54 newborns from 
mother with CA; (2) The control group included 54 
preterm infants less than 34 weeks of gestation with-
out CA. For diagnoses of CA we used the criteria 
adopted from American College of Obstetricians and 
Gyne cologists (ACOG) 2017: maternal temperature 
greater than or equal to 39.0°C or when the maternal 
temperature is 38.0–38.9°C and one additional clini-
cal risk factor is present16.

Clinical data were extracted from medical re-
cords. The subjects were categorized based on gesta-
tional age and birth weight, as described in medical 
literature17. Gestational age classification included: (a) 
extremely preterm (<28 weeks), (b) very preterm (28–
32 weeks), and (c) moderate preterm (32–34 weeks). 

Data were collected to an Excel database and in-
cluded demographic data, maternal risk factors and 
presence of clinical and/or histological CA. Analysed 
maternal risk factors were history of preterm birth, 
abortions, stillbirths, amniotic sac infection, fe-
ver during labour, intrauterine growth restriction 
(IUGR), oligohydramnios, PROM >18 hours, MSAF, 
TORCH, anaemia, preeclampsia, c-section. The pres-
ence of clinical CA (CCA) was based on maternal 
fever and the presence of one of the risk factors: ma-
ternal tachycardia (>100 beats per minute), fetal tachy-
cardia (>160 beats per minute), uterine tenderness on 
palpation, the presence of purulent or foul-smelling 
amniotic fluid, maternal leukocytosis (>15,000/mm³ 
in the absence of corticosteroid therapy), PROM >18 
hours. Histological CA was related to the presence of 
neutrophilic infiltration within the fetal membranes 
and umbilical cord.

Obtained data were analysed using statistical 
tools. Statistical analysis involved chi-square tests to 
determine if there is association between maternal 
risk factors and CA. Logistic regression was used to 
assess the association between maternal risk factors 
and CA, adjusting for potential confounders such as 
gestational age. A p-value <0.05 was considered sta-
tistically significant.
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RESULTS 

We performed a prospective cohort study, 
which involved 108 preterm infants less then 34 
weeks of gestation admited to the NICU of the 
Mother and Child Institute, Chisinau, between 
October 2023 and July 2024. The subjects were di-
vided into two groups based on the presence of  CA. 
The study group involved 54 subjects born to moth-
ers with clinical and/or histological CA. The control 
group involved 54 subjects born to mothers without 
evidence of CA. For further analyses, we stratified 
the study population according to gestational age. 
We compared gestational ages of preterm neonates 
in the CA and control group (Table 1). The findings 
shows that the largest proportion of infants (57.4%) 
in both groups are very preterm. Among infants 

born at less than 28 weeks, the incidence of CA was 
significantly higher in the CA group compared to 
the control group (25.9% vs 11.1%), indicating a po-
tential association between CA and extremely pre-
term birth (p<0.05). The proportion of infants born 
after 32 weeks of gestation was higher in the control 
group compared to the CA group (31.5% vs 16.7%). 
The results highlight the differences in the distribu-
tion of gestational age between the two groups, with 
a notable trend toward earlier gestational ages in the 
CA group. 

Gender distribution of the subjects in the CA and 
control group is presented in Table 2. The proportion 
of male infants was higher in the CA group compared 
to the control group (51.9% vs 40.7%), suggesting 
some differences in gender distribution between the 
groups, although there is no strong statistical evidence 

Table 1. Distribution of gestational age categories by chorioamnionitis status in the preterm cohort 
Term of gestation CA Control Total

n % n % n %

<28 weeks 14* 25.9 6 11.1 20 18.5

28-32 weeks 31 57.4 31 57.4 62 57.4

>32 weeks 9 16.7 17 31.5 26 24.1

Total 54 100.0 54 100.0 108 100.0

Abbrev. *p<0.05     

Table 2. Gender distribution of preterm newborns by chorioamnionitis status 
Gender CA Control Total

n % n % n %

Female 26 48.1 32 59.3 58 53.7

Male 28 51.9 22 40.7 50 46.3

Total 54 100.0 54 100.0 108 100.0

Table 3. Maternal obstetric and infectious risk factors and their association with chorioamnionitis
Maternal obstetric and infectious risk factors CA Control Total

 n (54) % n (54) % n (108) %

History of preterm birth 8 14.8 6 11.1 14 13.0

Abortions 20 37.0 14 25.9 34 31.5

Stillbirths 5 9.3 1 1.9 6 5.6

Amniotic sac infection 29 53,7 0 0.0 29 26.9

Fever during labor 3 5.6 0 0.0 3 2.8

IUGR 9 16.7 12 22.2 21 19.4

Oligohydramnios 13 24.1 7 13.0 20 18.5

PROM >18 hours (p<0.001) *36 66.7 12 22.2 48 44.4

MSAF (p=0.002) *11 20.4 1 1.9 12 11.1

TORCH 5 9.3 1 1.9 6 5.6

Anemia 28 51.9 25 46.3 53 49.1

Preeclampsia 15 27.8 16 29.6 31 28.7

C-section 30 55.6 36 66.7 66 61.1

*p < 0.05
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to suggest that gender distribution is influenced by 
CA in this sample. 

To achieve the objective of the study, we focused 
on maternal risk factors (Table 3). Our analysis re-
vealed that preterm PROM was significantly more 
frequent in the CA group (66.7% vs. 22.2%; χ² = 
21.6, p < 0.001), suggesting a good corelation be-
tween PROM > 18 hours and CA. The CA group also 
showed a significantly higher occurrence of MSAF 
(20.4% vs. 1.9%; χ² = 9.38, p = 0.002). According to 
these data, we understand that CA has some clinical 
signs which may increase accuracy of its diagnosis. 

In our study, we also found that a maternal 
history of preterm birth was more prevalent in the 
CA group (14,8% vs 11,1%), as well as abortion 
(37.0% vs 25.9%), but there’s no significant statistical 
difference. Stillbirths occurs in 5.6% with a higher in-
cidence in CA group (9.3% vs 1.9%).  The incidence 
of amniotic sac infection is high in our population 

(26.9%), but there is no possible to compare because 
all the subjects are from CA group. Also, we found 
fever in mother only in 5.6% in CA group.  

When we stratified our cohort by gestational 
age (Table 4), we saw some statistically significant 
differences between groups. In extremely preterm 
newborns we found a higher presence of amniotic 
sac infection compared to very preterm and mod-
erate preterm newborns (50% vs 25.8% vs 11.5%) 
(p=0.014), PROM >18 h (70% vs 45.2% vs 23.1%) 
(p=0.006), MSAF (30% vs 6.5% vs 7.7%) (p=0.012). 
Also, we observed that c-section was significant lower 
in extremely preterm newborns compared to very pre-
term and moderate preterm newborns (30% vs 62.9% 
vs 80.8%) (p=0.002), probable due to maternal ben-
efits.

To understand the impact of these factors on 
CA in our subjects, we put them into a logistic regres-
sion model and adjusted for gestational age (Table 5).

Table 4. Maternal risk factors stratified by gestational-age category in the overall cohort  
Maternal risk factors Term of gestation

<28 weeks 28-32 weeks 32-34 weeks Total

 n
(20) % n

(62) % n
(26) % n

(108) %

History of preterm birth 3 15.0 8 12.9 3 11.5 14 13.0

Abortions 6 30.0 20 32.3 8 30.8 34 31.5

Stillbirths 2 10.0 3 4.8 1 3.8 6 5.6

Amniotic sac infection (p=0.014) *10 50.0 16 25.8 3 11.5 29 26.9

Fever during labor 2 10.0 1 1.6 0 0.0 3 2.8

IUGR 2 10.0 12 19.4 7 26.9 21 19.4

Oligohydramnios 7 35.0 11 17.7 2 7.7 20 18.5

PROM >18 h (p=0.006) *14 70.0 28 45.2 6 23.1 48 44.4

MSAF (p=0.012) *6 30.0 4 6.5 2 7.7 12 11.1

TORCH 2 10.0 2 3.2 2 7.7 6 5.6

Anemia 14 70.0 28 45.2 11 42.3 53 49.1

Preeclampsia 3 15.0 22 35.5 6 23.1 31 28.7

C-section (p=0.002) *6 30.0 39 62.9 21 80.8 66 61.1

 *p< 0.05         

Table 5. Predictors of chorioamnionitis in preterm newborns: 
adjusted odds ratios from logistic regression models

Predictor PROM >18 h 
(aOR, 95% CI)

MSAF 
(aOR, 95% CI)

Both predictors entered together 
(aOR, 95% CI)β p aOR β p aOR β p aOR

Gestational age 
(per week) -0.191 0.027 0.826 -0.230 0.006 0.795 -0.172 0.54 0.842

PROM >18 h (yes 
vs no) 1.724 <0.001 5.608 — — — 1.577 0.001 4.838

Meconium-stained 
AF (yes vs no) — — — 2.320 0.032 10.172 1.846 0.970 6.332β = log-odds coefficient; aOR = adjusted odds ratio; GA entered as a continuous covariate (per 1-week increase). “—” = predictor not 

included in that model.



Maternal risk factors for chorioamnionitis in preterm neonates born before 34 weeks… – DASCALIUC et al

480 / vol. 60, no. 4

In the gestational age–adjusted logistic regres-
sion analysis, PROM > 18 hours was significantly as-
sociated with an increased likelihood of CA. In the 
single-predictor model adjusted for gestational age, 
PROM > 18 hours had an adjusted odds ratio (aOR) 
of 5.61 (p <0.001). MSAF also showed a strong asso-
ciation in its single-predictor model (aOR = 10.17; p 
= 0.032). However, when both PROM > 18 hours and 
MSAF were entered into the same model, the effect 
of PROM remained elevated (aOR = 4.84), while the 
association for MSAF  (aOR = 6.33) was no longer 
statistically significant (p = 0.970). Gestational age, 
modeled as a continuous variable, showed a protec-
tive trend (aOR = 0.84 per additional week). These 
findings suggest that PROM > 18 hours is an inde-
pendent risk factor for CA, whereas the apparent ef-
fect of MSAF may be partly explained by its correla-
tion with PROM.

Other maternal or pregnancy-related conditions 
observed in the study group included urogenital in-
fections (with/without asymptomatic bacteriuria), 
placental implantation abnormalities, abnormal fe-
tal presentation, varicose veins, hemolytic disease, 
COVID-19, and several rare obstetric or systemic dis-
orders (e.g., HELLP syndrome, TORCH infections, 
placental abruption, cervical insufficiency, thrombo-
philia, endocrine disorders, epilepsy, syphilis). These 
factors were not included in the statistical analysis 
due to small subgroup sizes and inconsistent docu-
mentation, which could introduce bias.

DISCUSSION

In this prospective cohort of preterm births 
<34 weeks of gestation, we found that  PROM >18 
hours remained independently associated with CA af-
ter adjustment for gestational age, whereas the associ-
ation of  MSAF was attenuated in multivariable mod-
els. These findings support the long-recognized link 
between prolonged membrane rupture and ascending 
intra-amniotic infection in early preterm gestations 
and emphasize the importance of accounting for ges-
tational age as a confounder when estimating risk. 
Contemporary guidance underscores that intra-am-
niotic infection (IAI) is a major driver of acute neo-
natal morbidity and longer-term complications, and 
that diagnosis is based on standardized intrapartum 
criteria combining maternal temperature with clini-
cal risk factors18,19. Our data align with this frame-
work and quantify the risk attributable to PROM in 
a gestational age-adjusted models.

Multiple lines of evidence connect membrane 
rupture with microbial invasion of the amniotic cavi-
ty (MIAC) and intra-amniotic inflammation, particu-
larly in early preterm labor. Classic and contemporary 

studies document that MIAC is common in early 
preterm parturition, and its prevalence rises with la-
bor and with the duration of membrane rupture20–22. 
Clinical programs and implementation resources re-
port high IAI rates in the setting of preterm labor 
or PROM (40–70%), depending on definitions and 
testing methodology. Our GA-adjusted association 
between PROM >18 hours and CA (aOR = 4.8) is 
consistent with these observations and with prac-
tice guidance that balances expectant management 
against infection risk in PPROM19,24.

The role of MSAF in preterm birth is more nu-
anced. Although MSAF is classically associated with 
term/post-term gestation, several studies suggest 
that preterm MSAF is an ominous sign linked with 
CA, cord compression, and adverse maternal infec-
tious outcomes25–27. A 2017 series reported preterm 
MSAF as a strong predictor of CA, recommending 
heightened surveillance and expedited delivery con-
sideration27. More recently, analyses have again tied 
preterm MSAF to intrauterine inflammation and in-
fectious morbidity25,26. In our cohort, MSAF showed 
a marked association in gestational age-adjusted 
single-predictor models but lost statistical independ-
ence when entered jointly with PROM. This pattern 
likely reflects collinearity and shared causal path-
ways (e.g., fetal stress during prolonged membrane 
rupture, intrauterine inflammation), as well as lim-
ited power to resolve independent effects in a modest 
sample.

The pathobiology connecting PROM, MIAC, 
and CA is well described. Ascending microorgan-
isms, including Ureaplasma spp. and Mycoplasma, are 
frequently identified in the amniotic cavity, placen-
tal tissues, or the preterm airway and have been as-
sociated with histologic CA and adverse neonatal 
outcomes28–31. Experimental and genomic work im-
plicates Ureaplasma in driving intra-amniotic inflam-
mation and preterm birth phenotypes in susceptible 
hosts30. Beyond culture-positive MIAC, “sterile” in-
tra-amniotic inflammation is increasingly recognized 
and may perpetuate fetal injury through cytokine 
cascades even when bacteria are not isolated32. These 
mechanisms converge in the fetal inflammatory re-
sponse syndrome (FIRS), which has been linked 
across systematic reviews and meta-analyses to worse 
neonatal outcomes33. Together, they provide a biolog-
ically coherent explanation for our clinical finding 
that the duration of membrane rupture, an exposure 
that facilitates microbial ascent and sustained inflam-
mation, tracks with CA risk.

For pregnancies at <34 weeks of gestation with 
PROM, management necessarily weighs fetal matu-
rity against infection. The ACOG Practice Bulletin 
on PROM outlines diagnostic principles and timing 
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of delivery in PROM, emphasizing infection sur-
veillance, limited digital examinations, and timely 
antibiotics and delivery when infection is suspect-
ed19,24. In parallel, the 2024 ACOG Clinical Practice 
Update sharpened criteria for suspected IAI, opera-
tionalizing decision points that incorporate maternal 
temperature thresholds plus co-factors (e.g., leukocy-
tosis, purulent cervical discharge, fetal tachycardia)18. 
Our data reinforce that PROM >18 hours itself is 
a quantifiable risk marker; embedding time-since-rup-
ture into triage and escalation protocols may support 
earlier recognition and reduce exposure to prolonged 
intra-uterine inflammation. Given evolving evidence 
that CA exposure is associated with neonatal morbid-
ities, particularly BPD, minimizing infectious burden 
before delivery remains a priority30,32,33.

In summary, our gestational age-adjusted analy-
sis highlights PROM >18 hours as an independent 
maternal risk factor for CA among births <34 weeks, 
while preterm MSAF appears to be a high-risk sign 
that overlaps with PROM-related pathways. These 
results support protocolized surveillance that cou-
ples latency duration with standardized IAI criteria 
to guide timely intervention in PPROM.

CONCLUSIONS

PROM and MSAF are key risk factors for CA in 
preterm newborns. Early identification and manage-
ment of these factors may reduce neonatal morbidity 
and improve outcomes in this vulnerable population.

Authors’ Contributions:

L.D., A.C., L.O., A.R., L.R., A.C., N.R., L.C. were 
responsible for clinical diagnosis, paraclinical investiga-
tions, treatment decisions, and follow-up of the patients. 
L.D., A.C., L.O., A.R., L.R., A.C., N.R., L.C. wrote the 
manuscript. All authors have read and agreed to the pub-
lished version of the manuscript.

Compliance with Ethics Requirements:

“The authors declare no conflict of interest regarding 
this article”

“The authors declare that all the procedures and ex-
periments of this study respect the ethical standards in the 
Helsinki Declaration of 1975, as revised in 2008(5), as 
well as the national law. Informed consent was obtained 
from the patients included in the study.”

“No funding for this study”

Acknowledgements:

None

REFERENCES

1. Menon R, Taylor RN, Fortunato SJ. Chorioamnionitis–a 
complex pathophy siolog ic  s y ndrome.  Pl a c ent a . 
2010;31(2):113-20.

2. Tita AT, Andrews WW. Diagnosis and management of clini-
cal chorioamnionitis. Clin Perinatol. 2010;37(2):339-354.

3. Goldstein JA, Gallagher K, Beck C, Kumar R, Gernand AD. 
Maternal-fetal inflammation in the placenta and the devel-
opmental origins of health and disease. Frontiers in immunol-
ogy. 2020;11:531543.

4. Kim CJ, Romero R, Chaemsaithong P, et al. Acute chorio-
amnionitis and funisitis: definition, pathologic features, 
and clinical significance. Am J Obstet Gynecol. 2015;213(4 
Suppl):S29-S52.

5. Goldenberg RL, Culhane JF, Iams JD, et al. Epidemiology 
and causes of preterm birth. Lancet. 2008;371(9606):75-84.

6. Yu H, Li D, Zhao X, Fu J. Fetal origin of bronchopulmo-
nary dysplasia: contribution of intrauterine inflammation. 
Molecular Medicine. 2024;30(1):135.

7. Nadeau HC, Subramaniam A, Andrews WW. Infection and 
preterm birth. In Seminars in Fetal and Neonatal Medicine. 
2016;21(2):100-105.

8. Lukanović D, Batkoska M, Kavšek G, Druškovič M. Clinical 
chorioamnionitis: where do we stand now?. Frontiers in 
Medicine. 2023;10:1191254.

9. Boyle AK, Rinaldi SF, Norman JE, Stock SJ. Preterm birth: 
Inflammation, fetal injury and treatment strategies. Journal 
of reproductive immunology. 2017;119:62-6.

10. Stock SJ, Bauld L. Maternal smoking and preterm 
birth: An unresolved health challenge. PLoS Medicine. 
2020;17(9):e1003386.

11. McGovern M, Giannoni E, Kuester H, et al. Challenges 
in developing a consensus definition of neonatal sepsis. 
Pediatric Research. 2020;88(1):14-26.

12. Budal EB, Bentsen MH, Kessler J, et al. Histologic chorio-
amnionitis in extremely preterm births, microbiological 
findings and infant outcome. The Journal of Maternal-Fetal 
& Neonatal Medicine. 2023;36(1):2196599.

13. Back SA. White matter injury in the preterm infant: 
pathology and mechanisms. Acta neuropatholog ica. 
2017;134(3):331-49.

14. Gilles FH, Leviton A. Neonatal white matter damage and 
the fetal inf lammatory response. InSeminars in Fetal and 
Neonatal Medicine. 2020;25(4):101111.

15. Dan L, Lin W, Hailong L, Linan Z, Bin W, Lingli Z. Timing 
of antibiotic prophylaxis in term prelabor rupture of mem-
branes: A retrospective cohort study using propensity-score 
matching. International Journal of Gynecology & Obstetrics. 
2024;164(2):741-9.

16. Committee on Obstetric Practice. Committee opinion no. 
712: intrapartum management of intraamniotic infection. 
Obstetrics & Gynecology. 2017;130(2):e95-101.

17. Goldenberg RL, Culhane JF, Iams JD, Romero R. 
Epidemiology and causes of preterm birth. Lancet. 
2008;371(9606):75-84.

18. Silverman NS, Beigi RH, Shields AD, Bryant AS, Turrentine 
MA, Zahn CM. ACOG Clinical Practice Update: Update on 
Criteria for Suspected Diagnosis of Intraamniotic Infection. 
Obstetrics & Gynecology. 2024;144(1):e17-9.

19. Siegler Y, Weiner Z, Solt I. ACOG practice bulletin No. 217: 
prelabor rupture of membranes. Obstetrics & Gynecology. 
2020;136(5):1061.

20. Committee on Obstetric Practice. Committee opinion no. 
712: intrapartum management of intraamniotic infection. 
Obstetrics & Gynecology. 2017;130(2):e95-101.



Maternal risk factors for chorioamnionitis in preterm neonates born before 34 weeks… – DASCALIUC et al

482 / vol. 60, no. 4

21. Romero R, Gomez-Lopez N, Winters AD, et al. Evidence 
that intra-amniotic infections are often the result of an as-
cending invasion–a molecular microbiological study. Journal 
of perinatal medicine. 2019;47(9):915-31.

22. Rowlands S, Danielewski JA, Tabrizi SN, Walker SP, 
Garland SM. Microbial invasion of the amniotic cavity in 
midtrimester pregnancies using molecular microbiology. 
American journal of obstetrics and gynecology. 2017;217(1):71-e1.

23. Sweeney EL, Dando SJ, Kallapur SG, Knox CL. The human 
Ureaplasma species as causative agents of chorioamnionitis. 
Clinical microbiology reviews. 2017;30(1):349-79.

24. Sweeney EL, Kallapur SG, Gisslen T, et al. Placental infec-
tion with Ureaplasma species is associated with histologic 
chorioamnionitis and adverse outcomes in moderately pre-
term and late-preterm infants. The Journal of infectious dis-
eases. 2016;213(8):1340-7.

25. Motomura K, Romero R, Xu Y, et al. Intra-amniotic infec-
tion with Ureaplasma parvum causes preterm birth and 
neonatal mortality that are prevented by treatment with 
clarithromycin. MBio. 2020;11(3):10-128.

26. Brabbing-Goldstein D, Nir D, Cohen D, Many A, Maslovitz 
S. Preterm meconium-stained amniotic f luid is an omi-
nous sign for the development of chorioamnionitis and for 
in utero cord compression. The Journal of Maternal-Fetal & 
Neonatal Medicine. 2017;30(17):2042-5.

27. Abu Shqara R, Hoffman N, Lowenstein L, Frank Wolf 
M. Preterm meconium-stained amniotic f luid: A red f lag 

for infection and adverse perinatal outcomes. International 
Journal of Gynecology & Obstetrics. 2025.

28. Kovács K, Gál M, Mészáros G, et al. The histologic fetal 
inflammatory response and neonatal outcomes: systematic 
review and meta-analysis. American Journal of Obstetrics and 
Gynecology. 2024;230(5):493–511.  

29. Villamor-Martinez E, Álvarez-Fuente M, Ghazi AM, et al. 
Association of chorioamnionitis with bronchopulmonary 
dysplasia among preterm infants: a systematic review, 
meta-analysis, and metaregression. JAMA network open. 
2019;2(11):e1914611.  

30. Costa S, Fattore S, De Santis M, et al. Effect of acute his-
tologic chorioamnionitis on bronchopulmonary dysplasia 
and mortality rate among extremely low gestational age 
neonates: A retrospective case–control study. International 
Journal of Gynecology & Obstetrics. 2024;165(3):1040-6.

31. Jain VG, Parikh NA, Rysavy MA, et al. Histological chorio-
amnionitis increases the risk of bronchopulmonary dyspla-
sia. American Journal of Respiratory and Critical Care Medicine. 
2024;209(10):1272-5.

32. Carter SW, Neubronner S, Su LL, et al. Chorioamnionitis: 
an update on diagnostic evaluation. Biomedicines. 
2023;11(11):2922.

33. Liu WL, Zhou Y, Zhang C, et al. Relationship between cho-
rioamnionitis or funisitis and lung injury among preterm 
infants: meta-analysis involved 16 observational studies with 
68,397 participants. BMC Pediatrics. 2024;24(1):157.


