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Risk Factors for Intrapartum Fever of Infectious Origin
and Maternal and Neonatal Morbidity
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Abstract

Background: Intrapartum fever defined as temperature > 38 °C occurs in
1.6-14.6% of pregnancies and may be caused by an infectious or inflam-
matory process. The aim of this study was to analyze the possible risk
factors and the neonatal and maternal morbidity-mortality in both cases.

Methods: This was a retrospective cohort study, including full-term
singleton cephalic presentation pregnant women who gave birth in the
Donostia University Hospital during 2017 - 2018 and developed fever
> 38 °C. Infectious intrapartum fever was classified by the presence of
positive urine, blood or placenta culture or pathological placenta while
fever of inflammatory etiology was classified by negative cultures.

Results: Women over 32 years of age (odds ratio (OR): 3.07, 95% con-
fidence interval (CI): 1.35 - 7) and those with labor duration between
fever presentation to delivery > 6 h (OR: 6.11, 95% CI: 1.35 - 27.62)
had a statistically significant increased risk of presenting fever of infec-
tious origin. There were no statistically significant differences between
the two groups regarding maternal and neonatal morbidity and mortality.

Conclusions: This study found a significant association between ma-
ternal age > 32 years old and labor duration > 6 h from fever onset to

birth and a higher risk of maternal infectious fever.
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Introduction

Intrapartum fever is a heterogeneous condition and new terms
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have been proposed to classify intrauterine inflammation, in-
fection, or both (triple I). Isolated maternal fever is defined as
oral temperature of 39.0 °C or greater on one occasion or tem-
perature between 38 °C and 39 °C in two temperature meas-
ures repeated at 30 min. Suspected triple I is considered fever
in addition to any of the following: fetal tachycardia, maternal
white blood cell count greater than 15,000 per mm? or purulent
fluid from the cervical os. Confirmed triple I includes amnio-
centesis-proven infection with a positive Gram stain, low glu-
cose or positive amniotic fluid culture or placental histologic
infection [1, 2].

The prevalence of intrapartum fever in term deliveries
ranges from 1.6% to 14.7% [3-5].

Several studies have demonstrated the association be-
tween fever during labor and adverse maternal and neonatal
outcomes [6]. However, others have described that adverse re-
sults are related to medical interventions associated with fever,
and not strictly to fever [5].

Fever can be caused by an inflammatory process or an
infection [7]. Different possible risk factors have been estab-
lished for both processes, such as epidural analgesia [8-10] and
prolonged rupture of membranes [5], respectively.

Therefore, the objective of this study was to analyze the
characteristics of patients with infectious and inflammatory
intrapartum fever at the Donostia University Hospital in order
to identify the risk factors related to each group. Furthermore,
the secondary aim was to investigate maternal and neonatal
outcomes following intrapartum fever by infection or inflam-
mation.

Materials and Methods

This was a retrospective cohort study performed between
January 2017 and December 2018 in the Donostia University
Hospital, which is a tertiary care center for obstetrics and neo-
nates. The study group included pregnant women at term (37 -
42 weeks) who developed systemic fever > 38 °C during labor.

Eligibility criteria were singleton gestation at term, ce-
phalic presentation, no fetal anomalies, and fever > 38 °C dur-
ing labor.

The exclusion criteria were maternal fever on admission,
multiple pregnancy, preterm birth, known fetal chromosomal or
structural anomalies, stillbirths and elective cesarean delivery.

According to our protocols, blood and urine cultures were
taken and antipyretic and antibiotic treatment was established
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(ampicillin 2 g every 6 h and gentamicin 1.5 mg/kg every 8 h)
in patients who developed intrapartum fever (> 38 °C). Fol-
lowing delivery, placental cultures were taken, and placental
anatomy and pathology studies were performed.

The maternal demographic and obstetrical data collected
included age, previous vaginal deliveries, history of cesarean
delivery, gestational age and associated maternal morbid-
ity (diabetes mellitus, preeclampsia, hypothyroidism, anemia,
etc.).

The possible intrapartum risk factors recorded were induc-
tion of labor, type of induction, epidural anesthesia, number of
vaginal examinations, internal catheter placement (dynamic or
fetal heart rate), group B streptococcus (GBS) culture, time from
rupture of membranes to labor onset (minutes), time from rup-
ture of membranes to fever (minutes), time from fever onset to
delivery (minutes) and length of stay in the labor area (minutes).

A subgroup of infectious intrapartum fever was diagnosed
by the presence of a positive urine, blood, or placenta culture
and placental histopathologic infection. Histologic infection
was defined by the presence of acute histologic changes of the
amniotic membrane and placenta characterized by polymor-
phonuclear leukocyte infiltration.

The neonatal outcomes evaluated were intrapartum fe-
tal tachycardia, umbilical artery cord pH, birth weight, first
minute Apgar score, fifth minute Apgar score, admission to
neonatal intensive care unit (NICU), diagnosis for admission,
culture results and need for antibiotic therapy. The maternal
outcome recorded was the current mode of delivery.

Obstetric and medical history, labor and delivery data, in-
cluding neonatal and maternal outcomes were collected from
the electronic medical history.

The statistical analyses were performed using the SPSS
program. Continuous variables were described as mean and
standard deviation and categorical variables as rate. The Fish-
er’s and Chi-square tests were used for comparing categori-
cal variables and the Student’s ¢-test was used for continuous
variables. A P-value of < 0.05 was considered statistically sig-
nificant. Multiple logistic regression was used to investigate
independent associations between infectious intrapartum fever
and the variables described above.

The study was approved by the Clinical Investigation Eth-
ics Committee of the Donostia University Hospital (10/2019).
This study was conducted in compliance with all the applica-
ble institutional ethical guidelines.

Results

Among 6,926 pregnancies in the Donostia University Hospi-
tal, a total of 203 patients were included in the study group
(Fig. 1).

The incidence of intrapartum fever was 2.93%.

The maternal and neonatal characteristics of the pregnan-
cies developing intrapartum fever are shown in Table 1.

Table 2 shows the comparison of the risk factors of the
maternal inflammatory and infectious intrapartum fever sub-
groups. Maternal age > 32 years was associated with infectious
intrapartum fever (odds ratio (OR): 3.07; 95% confidence in-
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terval (CI): 1.35-7).

There were no differences in other demographic and ob-
stetric features, such as nulliparity, gestational age or previous
cesarean section.

Regarding labor and delivery characteristics, pregnant
women who developed infectious intrapartum fever presented
a significantly longer period (> 6 h) between fever onset and
delivery (OR: 6.11; 95% CI: 1.35 - 27.62).

Induction of labor, internal catheter use, and the number of
vaginal examinations did not differ between groups.

Neonatal outcomes were similar, with no differences
between the infectious and inflammatory intrapartum fever
groups in relation to the Apgar test, umbilical artery cord pH
and NICU admission (Table 3). The rates of cesarean delivery
and normal delivery were the same in both groups.

The most frequent microorganisms found in infectious
intrapartum fever cultures were Escherichia coli (18.7%) fol-
lowed by Streptococcus agalactiae (4.4%) and Enterococcus
faecalis (3.4%) (Fig. 2).

Discussion

The incidence of maternal intrapartum fever in the present
study was 2.93%. This rate varies among studies, ranging from
1.3% to 14.7% [3, 6, 11]. While our findings agree with those
of other studies, temperature measurement for the diagnosis of
“triple I did not follow the criteria of Higgins et al [1].

Curtin et al [12] and Maayan-Metzger et al [5] demon-
strated that epidural analgesia is independently associated with
intrapartum fever. Similar to the studies carried out by Ashwal
et al [3] and Towers et al [6], the cases of infectious intra-
partum fever in our study were not associated with epidural
anesthesia as a risk factor (P = 0.551). This result is consistent
with the theory of maternal hyperthermia induced by epidural
analgesia in intrapartum fever suggested by Goetzl [13] and
Sharpe et al [10].

According to Kovo et al [14], multiple vaginal exami-
nations are related to a higher risk of intrapartum fever and
placental inflammatory findings of chorioamnionitis origin.
Nevertheless, our study found no association between the
number of vaginal examinations and the development of in-
fectious intrapartum fever, probably due to the small study
population.

In our study, a time > 6 h between intrapartum fever on-
set and delivery was more likely to be associated with the
presentation of infectious intrapartum fever. Herbst et al [15]
reported a strong linear association between the duration of
rupture of membranes and neonatal septicemia. Our findings
agree with the association between a longer duration to deliv-
ery and the infectious causality but not with adverse neonatal
outcomes.

The microorganisms determined to be involved in the
development of intrapartum fever of infectious origin in the
present study were similar to those described in the study by
Apantaku and Mulik [8].

Maayan-Metzger et al [5] and Lieberman et al [9] de-
scribed higher rates of cesarean section and instrumental deliv-
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Figure 1. Flow chart of the study group.

eries in women developing intrapartum fever. However, other
studies reporting intrapartum fever of infectious origin [3] did
not detect maternal complications in the group of intrapartum
fever with positive cultures, coinciding with our findings of no
differences in the mode of delivery.

Neonatal outcomes were similar in both groups of intra-
partum fever, in contrast to the findings of Lieberman et al
[16], Burgess et al [17] and Ashwal et al [3] who reported a
higher rate of adverse outcomes in maternal intrapartum fever
and specially in infectious fever. The differences between the
results of the present study and those of the previous authors
are likely related to the small sample size of our study.
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The limitations of this investigation are the retrospective
design and the relatively small population of the two groups
compared. Despite this, the study has several strengths; the
information was collected from a tertiary care center for ob-
stetrics and neonates and the data are based on daily clinical
practice following the same protocols.

In conclusion, infectious intrapartum fever is associated
with age > 32 years and a > 6 h duration between fever onset
and delivery. Nevertheless, no association was found between
infectious intrapartum fever and adverse maternal and neona-
tal outcomes. Hence, the unfavorable outcomes seem be re-
lated to maternal hyperthermia condition.
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Table 1. Maternal and Neonatal Demographic Data of Women Who Developed Intrapartum Fever During 2017 - 2018

Intrapartum fever (n = 203), mean/n (+ SD/%)

Maternal age (years)

Gestational age (weeks)

Nulliparity

Previous cesarean section

Induction of labor

Internal catheter

Time from PROM to delivery (minutes)
Time from PROM to fever (minutes)
Time from fever to delivery (minutes)
Vaginal examination

Normal delivery

Instrumental delivery

Cesarean section

Epidural analgesia

Positive GBS

Positive urine culture

Positive blood culture

Positive placental culture
Pathological placenta in histologic study
NICU admission

Apgar first minute

Apgar fifth minute

Umbilical artery cord pH

Neonatal positive culture

32.76 (+ 4.9)
40+ 1 (=1.2)
167 (82.3)

34 (15.9)

116 (57.1)

48 (23.6)
1,096.7 (+ 740.2)
877.5 (+ 704.1)
211.4 (£ 226.9)
7.3 (x4)

79 (38.9)

68 (33.5)

56 (27.6)

202 (99.5)

34 (16.7)

6(3)

15 (7.4)

76 (37.4)

127 (62.6)

6 (3)

8(+1.2)

10 (+0.8)

7.2 (£0.1)
3(2.7)

GBS: group B streptococcus; NICU: neonatal intensive care unit; PROM: premature rupture of membranes; SD: standard deviation.

Table 2. Risk Factors for Maternal Infectious Intrapartum Fever

Infectious intrapartum fever (n = 150), n (%) P value OR (95% CI)
Age > 32 years 53 (35.3) 0.008 3.07(1.35-7)
Gestational age > 40 weeks 42 (28.0) 0.574 0.82 (0.42 - 1.62)
Nulliparity 122 (81.3) 0.558 1.29 (0.55 - 3.04)
Previous cesarean section 26 (17.3) 0.707 1.18 (0.5 - 2.8)
Induction of labor 84 (59.6) 0.233 1.47 (0.78 - 2.79)
Epidural analgesia 149 (99.3) 0.551
Internal catheter 35(23.3) 0.860 1.42(0.74 - 2.72)
Positive GBS 25(16.9) 0.902 0.95 (0.41 -2.19)
Fetal tachycardia 72 (48) 0.895 0.96 (0.51 - 1.79)
Vaginal examination > 7 59 (39.9) 0.245 0.69 (0.37 - 1.29)
Fever to delivery duration > 6 h 27 (18.1) 0.011 6.11 (1.35-27.62)

OR: odds ratio; CI: confidence interval; GBS: group B streptococcus.
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Table 3. Maternal and Neonatal Outcomes of Maternal Infectious Intrapartum Fever

Infectious intrapartum fever (n = 150), n (%) P value OR (95% CI)

Normal delivery 60 (40) 0.594 0.84 (0.44 - 1.61)
Cesarean delivery 40 (26.7) 0.622 0.84 (0.42 - 1.68)
pH<7 1(0.7) 0.567

Apgar first minute < 4 3(2) 0.955 1.07 (0.11 - 10.5)
Apgar fifth minute <7 4(2.7) 0.748 1.43 (0.16 - 13.13)
Fetal fever 7 (4.7) 0.805 1.22 (0.25 - 6.08)
NICU admission 534 0.610 1.75 (0.2 - 15.33)

OR: odds ratio; Cl: confidence interval; NICU: neonatal intensive care unit.

W Negative cultures m Escherichia coli m Streptococcus agalactiae m Enterococcus faecalis m Others

Figure 2. Microorganism culture results for maternal infectious intrapartum fever.
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