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Influencing factors of intrapartum fever after epidural labor analgesia
Xiaohua Yuan! ®, Lin Qiu' ©®, Yuan Huang! ©, Liyan Qu?®, Ping Zhu? ®, Yingzi Zhang? ®, Yonghui Yuan®*

SUMMARY

OBJECTIVE: The objective of this study was to investigate factors influencing intrapartum fever in parturients receiving epidural labor analgesia.
METHODS: This study included 410 parturients who received epidural labor analgesia at the authors’ hospital between February 2022 and
February 2024. Participants were divided into afever group (>37.5°C) and a control group (<37.5°C) based on their body temperature post-analgesia.
General data, gestational comorbidities, and intrapartum-related conditions were compared. Influencing factors were analyzed using the chi-squared
test and logistic regression.

RESULTS: Intrapartum fever occurred in 90 parturients (22.0%). Univariate analysis indicated that maternal age (p=0.046), parity (p=0.042), oxytocin
use (p=0.041), and timing of analgesia (p<0.001) were associated with intrapartum fever. Multivariate analysis revealed that the timing of analgesia
(OR3.612,95%Cl 1.533-8.510) and amniotic fluid contamination degrees | (OR 1.072,95%Cl 1.012-3.082) and || (OR 2.874, 95%C| 1.901-9.092)
were independent risk factors. No significant differences were found between the fever and control groups in body mass index, gestational age,
gestational comorbidities, and artificial membrane rupture (p>0.05). Intrapartum fever increased the rate of neonatal fever within 2 h after birth
(41.7 vs 18.6%, p<0.05) but did not significantly affect other neonatal health indicators.

CONCLUSION: Timing of analgesia and amniotic fluid contamination are significant factors influencing intrapartum fever in parturients receiving

epidural labor analgesia.
KEYWORDS: Fever. Epidural anesthesia. Delivery. Parturient.

INTRODUCTION

Childbirth is a necessary physiological process for parturients,
and during normal delivery and cesarean section, labor pain will
occur. With the advancements in anesthesia, more primiparas
tend to use analgesia to reduce labor pain and improve delivery
outcomes. The modes of spinal block for labor analgesia include
epidural and subarachnoid block, with epidural block being
more commonly used'?. Epidural labor analgesia can effectively
reduce pain and improve the rate of spontaneous delivery. In
1989, the Lancet first reported an association between epidural
labor analgesia and intrapartum fever and found a significantly
increased risk of fever in parturients receiving epidural analgesia
at delivery®. Current studies have shown that the intrapartum
febrile rate of Chinese parturients after receiving labor analge-
sia is between 10 and 35%°°. Intrapartum pyrexia can trigger
uterine inertia and prolong labor, thereby increasing the inci-
dence of abnormal delivery and endometritis’. It may also lead
to decreased fetal oxygen supply, fetal distress, meconium aspi-
ration syndrome, and hypoxic-ischemic encephalopathy risk®°.

Current research has identified various influencing fac-
tors for intrapartum fever, including maternal age, parity,

oxytocin use, analgesia timing, and amniotic fluid contamina-
tion. Some studies suggest that early administration of labor
analgesia may be associated with a higher incidence of fever
due to prolonged labor and increased medical interventions'.
Other factors, such as the number of vaginal examinations and
the presence of infection, have also been linked to intrapar-
tum fever''. However, the exact mechanisms and interactions
between these factors remain inconclusive, necessitating further
investigation. In this study, 410 parturients were used as the
study participants to analyze the influencing factors of intrapar-
tum fever in parturients who received epidural labor analgesia.

METHODS

Study participants

A total of 410 parturients hospitalized for delivery in the authors
hospital between February 2022 and February 2024 were selected
as the study participants and divided into a fever group and a
control group according to whether fever occurred during labor

following epidural labor analgesia. Fever was defined as a tympanic
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Influencing factors of intrapartum fever

temperature of 37.5°C or higher during labor. This threshold
is consistent with the clinical definitions of intrapartum fever
used in obstetric practice and research. For instance, Wang
etal.? and Zhao et al."’ employed similar criteria in their studies
on intrapartum fever associated with epidural labor analgesia.
The inclusion criteria were as follows: (1) women aged 18-42
years (this age range was chosen based on typical reproductive
age guidelines and the increased risks associated with advanced
maternal age; women over 42 years may have a higher baseline
risk for complications, which could confound the study results);
(2) no contraindications to epidural anesthesia and no history of
allergy to anesthetic drugs; (3) voluntary epidural labor analge-
sia was received and signed informed consent was given by the
patient and their families; (4) singleton, cephalic presentation;
and (5) vaginal delivery by parturients. The exclusion criteria
included: (1) body temperature >37.5°C before labor analge-
sia and (2) incomplete clinical data. This study was approved
by the ethics committee of the hospital. Parturients and their

families signed informed consent forms.

Study methods

The parturients who voluntarily received epidural labor anal-
gesia were comprehensively and systematically assessed by the
anesthesiologist, who opened the venous access, connected the
electrocardiogram monitor, monitored blood pressure, pulse,
and oxygen saturation, and continuously monitored the fetal
heart rate. After a successful puncture at the L2-3 or L34
space, an epidural catheter connected to an analgesic pump
was placed, and 12.5% ropivacaine combined with 0.5 pg/ral
sufentanil plus normal saline to 120 mL (background volume
6-8 mL/h and maintenance volume 8 mL/h) patient-con-
trolled analgesia (8 mL/h once with a time lock of 20 min) was
administered until the end of delivery to maintain a relatively
constant surrounding environment. Adequate energy intake
was also ensured during analgesia.

According to the anesthetic effect, motor block, and com-
plications, the anesthesiologists could adjust the anesthesia at
any time. When the parturients experienced fulminant pain,
the anesthesiologists performed a timely check of the position
of the epidural catheter and the administration of the analge-
sic pump to determine the dose and the concentration of the
analgesia administration according to the characteristics of the
pain, the general condition of the parturients and fetuses, the
progress of labor, and maternal need. If necessary, appropriate
concentrations of anesthetic drugs would be added, and the
vital signs of parturients were closely observed until at least
30 min after the additional drugs were administered. If there

was no significant improvement, superior physicians would be
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asked to consider re-puncture and catheterization. If the partu-
rients experienced decreased blood pressure, it was determined
whether it was supine hypotension. Assisting parturients into
the lateral decubitus position, oxygen inhalation, medica-
tion, and other methods were used to increase blood pressure.
If there was itching and erythema, timely intravenous use of
calcium gluconate or dexamethasone and other anti-allergic
drugs was made. In the case of nausea or vomiting, rule out
the cause of hypotension, antiemetics could be appropriately
applied. If the parturient had urinary retention, the bladder
filling degree was checked, and temporary catheterization could
be given. If the fetal heart rate was abnormal, the obstetrician
conducted a timely analysis and evaluation and performed a
cesarean section if necessary. After the end of delivery, a deter-
mination that the parturient had no abnormalities was made,
and the epidural catheter was removed.

Outcome indicators

The general data of the parturients was collected, including
age, body mass index (BMI), gestational age, parity, and ges-
tational comorbidities (e.g., gestational diabetes mellitus and
gestational anemia). The maternal intrapartum-related condi-
tions were noted as follows: oxytocin requirements, artificial
membrane rupture, amniotic fluid pollution degree, and the
timing of the analgesia. The general health status of the new-
borns was recorded: Apgar score at 1-5 min, presence or absence
of fever within 2 h after birth, transcutaneous bilirubin value,
use of antibiotics, and length of hospital stay. Data related to
the condition of the newborns were collected immediately after
birth and within the first 2 h postpartum to assess the imme-

diate effects of maternal intrapartum fever.

Statistical analysis

Statistical analysis of the data was performed using IBM SPSS
26.0. Continuous variables were analyzed using the t-test,
categorical variables were analyzed using the chi-squared ()?)
test, and multivariate logistic regression analysis was used to
determine the influencing factors of intrapartum fever after
epidural labor analgesia. A p-value of <0.05 was considered
statistically significant.

RESULTS

Univariate analysis of influencing factors of
intrapartum fever

There were no significant differences between the fever and con-
trol groups in terms of BMI, gestational age, and gestational
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comorbidities (e.g., gestational diabetes mellitus and gestational
anemia). A total of 410 parturients with a mean age of 28.5
years receiving epidural labor analgesia were included in this
study. There were 278 primiparous women (67.8%) and 18
multiparous women (4.4%) who had delivered twice or more.
Ninety parturients developed intrapartum fever, accounting
for 22.0%. The results showed that there were significant dif-
ferences between the fever and afebrile groups in terms of age

Table 1. Single-factor analysis of influencing factors of intrapartum fever.

(p=0.046) and parity (p=0.042), whether oxytocin was used
during the delivery (p=0.041) and the timing of the analgesia
(p<0.001) (p<0.05) (Table 1).

Multivariate analysis of influencing factors of
intrapartum fever

After determining the absence of collinearity between the vari-
ables, independent variables were included in the multivariate

Age (year) 28.05+4.23 29.19+2.25 4.05 0.046
BMI (Kg/m?) 27.35£4.02 28.86x4.72 2.155 0.142
Parity
Primiparous 212 66
Parous one 97 17 5448 0.042
Delivered twice or more 11 7
Gestational week (weeks)
<37 o) 1
1.225 0.268
>37 314 89
Disease conditions
Gestational diabetes
No 245 66
0.195 0.654
Yes 75 24
Anemia of pregnancy
No 215 57
0.035 0.844
Yes 105 33
Oxytocin use
No 117 21
412 0.041
Yes 203 69
Analgesic timing
2-3cm 219 81
17.115 <0.001
>3cm 101 9
Artificial rupture of the embryo membrane
No 91 22
Yes 162 47 0.521 0.755
PROM 67 21
Amniotic fluid cleanliness
Amniotic fluid clean 264 65
Contamination degree | 9 5
5.525 0.228
Contamination degree I 13 8
Contamination degree | 33 12
Bloody amniotic fluid 1 0

BMI: body mass index; PROM: premature rupture of membranes.
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logistic regression analysis with the presence or absence of
intrapartum fever following labor analgesia as the dependent
variable (fever=1, no fever=0). Multivariate logistic regression
analysis showed that the premature timing of analgesia and
amniotic fluid contamination were independent risk factors
affecting intrapartum fever in parturients (Table 2).

Analysis of the effect of intrapartum fever on
the general health status of newborns

The condition of newborns was assessed based on several indi-
cators. The results showed that intrapartum fever in parturi-
ents was associated with an increased rate of fever in newborns
within 2 h after birth (41.7% in newborns of parturients with
intrapartum fever vs. 18.6% in newborns of parturients with-
out intrapartum fever, p<0.001). However, there were no sig-
nificant differences in other neonatal indicators between the
two groups, such as the length of hospital stay, antibiotic use,
Apgar score at 1-5 min, and transcutaneous bilirubin values

(p>0.05) (Table 3).

DISCUSSION

In this study, the factors that influenced intrapartum fever in
parturients receiving epidural labor analgesia were maternal age,
parity, oxytocin use during delivery, and the timing of labor
analgesia. Multivariate logistic regression analysis showed that a
high number of gynecological internal examinations, the early
timing of labor analgesia, and amniotic fluid contamination
were independent risk factors for intrapartum fever following
epidural labor analgesia. The secondary conclusion was that
intrapartum fever increased the rate of fever in neonates within
2 h after birth but had no effect on the length of the neonatal
hospital stay, use of antibiotics, Apgar score at 1-5 min, and
transcutaneous bilirubin values.

A total of 410 parturients receiving epidural labor analge-
sia were included in this study, with a mean age of 28.5 years.
There were 278 primiparous women (67.8%) and 18 multiparous
women (4.4%) who had delivered twice or more. Ninety par-
turients developed intrapartum fever, accounting for 22.0%,

which was consistent with previous findings®'?

. Labor analgesia is
associated with intrapartum fever, which may be due to reduced
heat dissipation by blocking the sympathetic nerves and reduc-
ing sweat gland secretion'®. Anesthetic drugs may activate the
immune system, producing relevant inflammatory factors and
triggering an aseptic inflammatory response'. Labor analgesia
may prolong labor and increase uncertainty factors that lead to
intrapartum fever while waiting for delivery®. Previous studies

have shown that the number of gynecological examinations is
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an independent risk factor for intrapartum fever in parturients,
possibly because the probability of vaginal mucosal damage
increases with the number of gynecological examinations, which,
in turn, increases the risk of infection that triggers intrapartum
fever'®". It is suggested that medical staff minimize the number
of vaginal examinations during maternal delivery and strictly
implement aseptic techniques during the examinations. In addi-
tion, amniotic fluid contamination is also one of the risk factors
for the emergence of maternal intrapartum fevers'®. After the
appearance of amniotic fluid contamination, the possibility of
maternal infection is greatly increased, which may lead to the
occurrence of intrapartum fever. Our findings align with these
results, showing that amniotic fluid contamination significantly
increases the risk of intrapartum fever (odds ratio=1.860, 95%CI
0.742-4.655, p=0.042). This is consistent with the literature,
which suggests that contaminated amniotic fluid can increase
the risk of infection and inflammation, thereby contributing
to maternal fever during labor.

In this study, we found that the earlier the timing of anal-
gesia, the higher the likelihood of intrapartum fever, consis-
tent with certain studies. The reason for this study’s finding
may be that the earlier the timing of analgesia, the lower the
hormone content of the uterine smooth muscle contractions,
which leads to weakened contractions and prolonged labor
and thus increases the risk of intrapartum fever®. It has been
shown that the artificial rupture of the membranes during deliv-
ery increases the intrapartum fever rate?, although the results
of this study showed no significant difference. One reason for
this may be that the majority of the selected subjects had pre-
mature rupture of the membranes, resulting in a small num-
ber of samples of the artificial rupture of the membranes and a
lack of an adequate number of participants, thus reducing the
power of the test. The other should strictly adhere to the indi-
cations for artificial rupture of membranes and meticulously
follow operating standards and aseptic principles. By doing
so, they can likely avoid the risk of infection associated with
obstetric interventions.

In this study, we also found that fever following epidural
labor analgesia in parturients caused an increase in neonatal
body temperature within 2 h after birth. One possible reason
may be that the fetus avoids hyperthermia by delivering heat
to the mother, meaning maternal fever leads to the obstruction
of fetal heat dissipation and thus increases fetal temperature,
resulting in the inability of the neonate’s temperature to drop
to normal for a short time after birth?2. However, there was
no significant difference in other neonatal indicators, includ-
ing the neonatal length of stay in hospital, use of antibiotics,
Apgar score at 1-5 min, and transcutaneous bilirubin values.
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Table 2. Logistic regression analysis of influencing factors of fever.

)

Age (years
<25 1
25-29 0.785 0.902 0.415-1.942
29-34 0.102 0.44 0.162-1.750
235 0415 0.58 0.155-2.125
BMI (kg/m?)
Normal 1
Overweight 0.094 2.284 0.858-6.057
Obese 0.092 2.281 0.864-5.995
Parity
Primiparous 1
Parous one 0.312 0.661 0.294-1.485
Delivered twice or more 0.255 2.581 0.491-12.485

Gestational week (weeks)
<37 1
>37 - - -

Disease conditions

Gestational diabetes
No 1
Yes 0.812 0.925 0.502-1.712

Anemia of pregnancy
No 1
Yes 0.432 0.798 0.450-1.402

Oxytocin use
No 1
Yes 0.442 1.302 0.661-2.566

Analgesic timing
2-3cm 0.003 3.612 1.533-8.510

>3cm 1

Artificial rupture of the embryo membrane

No 1
Yes 0.601 1.235 0.552-2.761
PROM 0.581 1.21 0.607-2.410

Amniotic fluid cleanliness

Amniotic fluid clean 1

Contamination degree | 0.041 1.072 1.012-3.082
Contamination degree I 0.019 2.874 1.901-9.092
Contamination degree Il 0.171 1.86 0.742-4.655

Bloody amniotic fluid - - _

BMI: body mass index; Cl: confidence interval.
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Table 3. Analysis of the effect of intrapartum fever on the general health status of newborns.

Fever detection
ltem Total number x?value p-value
number

Neonatal hospital stay (days)

<3 303 63
0.351 0.552
>3 107 27
Antibiotic use in neonates
No 332 70
0.585 0.441
Yes 78 20
Apgar score at 1 min
8 12 6
9 14 9 1.755 0.752
10 384 75
Apgar score at 5 min
8 8 1
9 16 14 4116 0.218
10 386 75
Neonatal jaundice index
Normal 252 48
201 0.151
High 158 42
Neonatal fever 2 h
No 350 65
11.355 0.001
Yes 60 25

The reasons for this may be: (1) insuflicient sample size, result-
ing in reduced power of testing; and (2) that epidural-related
intrapartum fever is mostly transient with no other discomfort
symptoms, and certain interventions are often taken for this in
clinical practice (e.g., the use of antibiotics, physical cooling,
and accelerating labor), meaning adverse neonatal outcomes
may be related to the medical interventions taken rather than
directly related to epidural-related intrapartum fever.

This study’s comprehensive analysis of multiple potential
risk factors for intrapartum fever, including maternal age, parity,
oxytocin use, timing of analgesia, and amniotic fluid contam-
ination, is a key highlight, providing robust data with a large
sample size of 410 parturients. However, the study’s retrospec-
tive design may introduce selection bias and limit the ability to
establish causal relationships. As a single-center study, the find-
ings may not be generalizable to other settings or populations
with different demographics and clinical practices. The scope
of neonatal outcomes assessed is limited to immediate effects,
without long-term follow-up, and potential confounding vari-
ables that were not measured may influence the results. Future
studies should address these limitations and explore additional

factors influencing intrapartum fever.
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CONCLUSION

In summary, this study identified early timing of analgesia and
amniotic fluid contamination as significant independent risk
factors for intrapartum fever in parturients receiving epidural
labor analgesia. Maternal intrapartum fever was associated with
an increased rate of neonatal fever within the first 2 h postpar-
tum but did not significantly impact other neonatal outcomes.
Effective management of labor analgesia timing and monitoring
amniotic fluid can help reduce the incidence of intrapartum fever
and improve maternal and neonatal outcomes. Future research
should include multicenter studies and long-term follow-up to
better understand the broader implications of intrapartum fever.
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