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Summary

Background: Intrapartum fever is defined as body temperature >38°C and
occurs in about 7 per cent of full-term births. The condition may increase the
risk of maternal and neonatal morbidity and mortality. Correct use of
antibiotics can reduce the incidence of serious outcomes for mother and child.
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Objective: Survey the incidence of intrapartum fever and the use of antibiotics
for this indication at the Maternity Department of Oslo University Hospital
Ulleval, and determine whether the use of antibiotics was in accordance with
the division’s procedures.

Method: Review of the records of patients with full-term births who were
admitted to the Maternity Department in the period 1-30 April 2018.

Results: Intrapartum fever was recorded in 67 of 552 patients (12 per cent).
Ninety-nine patients (18 per cent) received therapy with antipyretics and/or
antibiotics because of fever. Of these, 53 received penicillin (54 per cent) on the
grounds of suspected infection. The criteria according to the current
procedures for prophylactic antibiotic therapy were fulfilled for 38 of the 53
patients who received penicillin (72 per cent). Penicillin in combination with
gentamycin was administered to 21 of 99 patients (21 per cent) on an indication
of clinical chorioamnionitis (inflammation of the fetal membranes). Of these 21
patients, 15 (71 per cent) fulfilled the criteria for treatment.

Conclusion: We found a higher incidence of intrapartum fever than described
in the literature. A review of patient records showed that the use of antibiotics
was in accordance with procedures in several areas, but that there were
problems with overtreatment.

Intrapartum fever, defined as a body temperature of >38°C during labour, is a
clinical diagnosis that requires close monitoring and treatment in order to prevent
serious complications to the health of mother and child (1-5).

Recent cohort studies show an incidence of around seven per cent in full-term
births (>37th week of pregnancy) (2, 5). Intrapartum fever may have an infectious
or non-infectious aetiology, and the consequences for mother and child will
depend on the cause (2).

Greater risk for mother and child is associated with fever in non-infectious
circumstances, which include surgical vaginal delivery and caesarean section (2, 3,
6), an Apgar score of <7 at the age of 5§ minutes, a need for resuscitation and
convulsions. The risk to the child of brain damage is four times as high (7, 8). Fever
due to infection heightens the risk of complications (2, 9).



Risk factors for intrapartum fever

The risk factors for intrapartum fever include being nulliparous, having protracted
labour, premature release of amniotic fluid and repeated vaginal examinations (3, 5,
10, 11).

Pregnant women with these risk factors also have a higher risk of developing intra-
amniotic infection (IAI), i.e. inflammation of membranes, placenta and amniotic
fluid due to bacterial infection, and/or of being given epidural anaesthesia, which
are the two most common causes of intrapartum fever (1, 2). In the absence of an
existing febrile disorder, such as a respiratory tract infection, most pregnant
women who develop intrapartum fever are treated with broad-spectrum antibiotics
because of assumed IAIL

In the guidance on birthing assistance (12) and local procedures, antibiotic therapy
and prompt planning of delivery are recommended on suspicion of IAIL If fever
occurs with no sign of infection, general fever-reducing measures with paracetamol
and fluid by mouth or intravenously are proposed.

If the fever persists and there are no other clinical signs of infection, it is
recommended that penicillin be used prophylactically, but in the event of fever
with two of five supplementary criteria (see Table 1 for supplementary criteria), the
use of a broad-spectrum antibiotic is recommended.

Fever is the most important clinical sign of IAI, and no concrete laboratory findings
or clinical signs distinguish reliably between IAI and epidural-related fever (2, 11,
13). The aetiology behind epidural-related fever is unclear, but underlying non-
infectious inflammatory processes have been identified (7).

The low threshold for diagnosis and antibiotic treatment of IAI may therefore lead
to overtreatment, as the fever of many of these patients is subsequently found not
to have an infectious cause (3, 5, 6, 9).

The objective of the study

The aim of the study was to identify the extent of intrapartum fever and survey the
use of antibiotics administered on this indication in a given period at the Maternity
Department of Oslo University Hospital Ullevdl (OUH).

In addition, the study has a quality assurance perspective, as we investigated the
extent to which the antibiotic therapy procedures were complied with in the
maternity department. Adherence to procedures is an important part of quality
assuring the medical assistance offered.



Table 1. Local procedures for intrapartum fever and chorioamnionitis

1) Intrapartum fever

2) Suspicion of infection

3) Clinical chorioamnionitis

Criteria

Temperature 238°C

Lack of response to 1) after 20-30
minutes

Lack of response to 1) and at least
two of the following supplementary

Intervention

General treatment:
Paracetamol 1 g,

1000 ml Ringer Acetate,
lower room temperature

Penicillin G1.2gx 4 i.v.,
start at least 1 hour before labour

Penicillin G 1.2 g x 6 i.v. and gentamy-
cin 5 mg/kg x 1i.v.

criteria:

— maternal tachycardia
2100 beats per minute
— fetal tachycardia

2160 beats per minute

Method
Design and selection

The study was a descriptive cross-sectional study with a retrospective review of the
patient records on all births in the period 1-30 April 2018 at Ullevdl Maternity
Department, OUH. Ulleval Maternity Department consists of two maternity units
and one low-risk unit.

Patients with full-term pregnancies in active labour, i.e. with regular contractions
and vaginal dilation of >3 cm (14), were used to estimate the incidence of
intrapartum fever and antibiotic therapy on this indication.

Detailed information was obtained from Partus, the electronic birth records
system, DIPS, the electronic patient records system, and STAN Viewer (Neoventa),
the fetal monitoring system, which contained information on maternal, obstetric
and neonatal characteristics, outcomes and treatment methods.

We quality-assured the data by means of a manual review of all records without
taking account of procedure codes or medical diagnoses related to fever, infection
and antibiotic therapy during active labour.

The material was structured and analysed descriptively. We present the results in
the form of median and range for continuous data and frequency and percentage

for category data. The study was approved by the Data Protection Officer at OUH
on 5 February 2019 (case no. 19/03137).
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We registered and analysed the data in anonymised form. There was no subject
identity list or registration of personal identity numbers or names. As a quality
assurance study, it was not required to be submitted to the Regional Committees
for Medical and Health Research Ethics (REK).

Results

In 2018 there were 6861 births at Ulleval Hospital, which was 12.5 per cent of all
births in Norway (55 072) (15). Of the total of 621 births in the study period, 69
were excluded (Figure 1).

At the start of active labour, the remaining 552 had passed week 37 + 0. The review
of medical records showed that 99 of 552 patients (18 per cent) received general
antipyretic treatment and/or antibiotics on the grounds of suspected infection
during labour or IAI. A documented temperature of >38°C was found in 67 of 552
patients (12 per cent).

Maternal, obstetric and neonatal characteristics of patients who received medical

therapy in connection with elevated body temperature (n = 99) are presented in
Table 2.

Figure 1. Selection process

621
Total population giving birth

l ’ 5
Born before admission

616
Arrived at hospital

1
t ’ Intrauterine fetal deaths

615
Live births

45
Planned sections
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Planned vaginal births

l ’ 20
Premature births (birth <37 weeks)

554 (N)
Births > 37 weeks
453

Start of active labour
(no fever therapy)

99 (n)
Study population
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Table 2. Maternal, obstetric and neonatal characteristics of patients who received medical
therapy in connection with elevated body temperature in the study period (n = 99).

Maternal factors
Age
Nulliparous

Duration of pregnancy in days

Obstetric factors

Treated for fever (n = 99)Median [range], No. (%)
32 [22-43]

86 (87)

283 [261-294]

Start of labour, spontaneous/induced 52 (53) /47 (47)
Duration of labour stage 1 7 [1-17]
Duration of labour stages 1+ 2 9[1-19]
Amniotic fluid release, no. of hours 13 [0-88]
Discoloured amniotic fluid 26 (26)

Epidural anaesthesia 89 (90)

Epidural anaesthesia, no. of hours 9 [2-30]
Epidural anaesthesia, duration, number < 7 hours / 2 7 hours 20(22)/69(78)
No. of vaginal examinations after admission 11 [3-22]
Number of vaginal examinations before temperature intervention 6 [0-16]
Oxytocin stimulation 86 (87)
Spontaneous vaginal birth 52 (53)

Surgical vaginal birth 32 (32)
Emergency caesarean section 15 (15)
Haemorrhaging > 1000 ml 19 (19)
Antibiotic therapy postpartum 2(2)

Neonatal factors

Apgar <7 after 5 minutes 2(2)
Transferred to neonatal ICU 3(3)

Antibiotic therapy in neonatal ICU 2(2)

Intrapartum fever and general treatment

General treatment for fever (antipyretic therapy: paracetamol combined with
intravenous fluid) was administered to 92 of 99 patients (93 per cent) (Table 3). It
was documented that of the remaining seven women, five received intravenous
fluid with fever as an indication without paracetamol being documented.

In two cases, penicillin was administered because of fever, though antipyretic
therapy was not documented. At the commencement of general treatment, 44
patients had temperatures of under 38.0°C, while 48 had temperatures of between
38.0°C and 38.7°C.

Suspected infection and prophylactic antibiotic therapy

Penicillin was administered to 53 of 99 patients (54 per cent) on suspicion of
infection (Table 4), and 38 of the 53 (72 per cent) fulfilled the criteria. Of the 15
patients who did not fulfil the criteria, five were started on penicillin before the
effect of general treatment was assessed.
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Eight patients had temperatures of < 38°C, while the temperatures of two were not
recorded. The highest temperature measured for these patients during labour was
38.1°C. Three patients met the requirements for but did not receive penicillin

therapy.

Clinical chorioamnionitis and treatment with penicillin and gentamycin

Twenty-one of 53 patients (40 per cent) received penicillin in combination with
gentamycin (Table 4). Fifteen of these 21 (71 per cent) received treatment in
accordance with the guidelines.

Of the six patients who did not meet the criteria, two had temperatures under
38°C. The three others had temperatures of 38.0-38.1°C and zero or one
supplementary factor. The temperature of one of them was not recorded. All
patients who were supposed to receive treatment, did receive it.

Table 3. Patients who received antipyretic therapy in the study period

Antipyretic therapy (n = 99)
92/99 (93 %) 5/99 (5 %) 2/99 (2 %)

General treatment: paracetamol 1 g + intravenous RA Unknownt
fluid, Ringer Acetate (RA)

48/92 (52 %) 44/92 (48 %)
Fulfilled criteria for treatment Did not fulfil criteria for general treatment

Temperature at start [38,0-38,7 °C] Temperature at start [37,1-37,9 °C]
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Table 4. Antibiotic therapy for patients who received antipyretic treatment (n = 99)

Antibiotic therapy for patients who received antipyretic treatment (n = 99)

53/99 (54 %) 46/99 (46 %)

Penicillin (PC) 1,2 gx 4 No antibiotics

38/53 (72 %) 15/53 (28 %) 43/46 (93 %) 3/46 (7 %)

Fulfilled criteria for treatment Did not fulfil criteria for treatment Correct treatment Fulfilled

criteria

Correct treatment Temperature at start Effect of general

[38,0-38,9 °C] [37,2-38,1°C] treatment or/and Did not
temperature <38 °C receive PC

21/53 (40 %) 32/53 (60 %)

Penicillin + gentamycin 5mg/kg Not treated for
clinical chorioam-
nionitis

15/21 (71 %) 5/21 (24 %) 1/21 (5 %) 32 (100 %)

Fulfilled criteria Did not fulfil

for treatment criteria

Tempera- Temperature at Unknown Correct treatment

ture at start start

[38,0-38,6 °C] [37,6-38,1 °C]

Discussion

The results show that intrapartum fever complicated almost one of eight full-term
deliveries, as 67 of 552 patients (12 per cent) had a temperature of >38°C during
active labour. A total of 99 of 552 (18 per cent) received some form of medical
therapy as a result of elevated temperature. Procedures were largely adhered to,
but there were problems with overtreatment.

«The results show that intrapartum fever complicated
almost one of eight full-term deliveries.»

International studies show an overall incidence of intrapartum fever of around
seven per cent (1, 2, 5). This figure is somewhat lower than we found in our study.
Study designs, study populations, incidence of risk factors and obstetric practice
vary across studies, so the incidence is not necessarily comparable.

The majority of the patients in our study who received therapy for fever were
nulliparous (87 per cent) and received epidural anaesthesia (90 per cent). Studies
show that parity and use of epidurals are associated with intrapartum fever (6, 8,
11).
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It is possible that the high incidence of fever in our population can be partly
explained by extensive use of epidural anaesthesia and a high proportion of
nulliparous women. Epidural-related fever is reported with an incidence of
between 13 and 33 per cent in nulliparous women and is viewed in the context of
protracted labour, multiple interventions and more extensive use of epidural
anaesthesia (8, 11, 16).

«It is possible that the high incidence of fever in our
population can be partly explained by extensive use of
epidural anaesthesia and a high proportion of nulliparous
women.»

In addition, our population represented a number of known risk factors: about half
(47 per cent) were induced, a third of them on the indication of protracted
amniotic fluid discharge. Almost two-thirds received oxytocin to stimulate
contractions because of protracted labour and numerous vaginal examinations.

Several studies show that repeated vaginal examinations are an independent risk
factor for intrapartum fever and IAI, and found that the number of vaginal
examinations correlates with the percentage increase in IAI (17, 18).

A significant proportion of the patients had a ventouse or forceps delivery or an
emergency caesarean section. (15 per cent). The results are consistent with those of
studies showing that intrapartum fever causes increased risk of obstetric
interventions (3, 9).

Fever and intrauterine inflammation may be the cause of dysfunctional
contractions, protracted labour and severe post-partum haemorrhage, and they
also increase the risk of neonatal hypoxia. Neonatal outcomes were good, with few
children with Apgar <7 at the age of 5§ minutes (2/99) and/or in need of antibiotic

therapy (2/99).

None of the children who were transferred to the neonatal ICU were in the group
with clinical chorioamnionitis. The mothers of two of the children had received
penicillin, and one mother qualified for penicillin but did not get it. The low
proportion of neonatal sepsis in the fever group is consistent the finding of several
studies that assumed IAI subsequently shows absence of infectious cause (2, 5, 9,

19).



General treatment and use of antibiotics

General treatment with paracetamol and intravenous fluid was administered to 92
of 99 (93 per cent), despite the fact that only approximately half (48 of 92, 52 per
cent) fulfilled the requirements according to the division’s procedures. The aim of
preventing intrapartum fever in connection with rising body temperature during
labour may possibly explain why these patients received this treatment.

Although paracetamol and intravenous fluid are regarded as having few adverse
effects, there is little evidence in the literature that paracetamol has a preventive or
antipyretic effect on the temperature of an intrapartum patient (20, 21).

«The majority received the correct treatment on suspicion
of infection.»

The study results indicate that the division’s midwives and doctors place great
emphasis on identifying intrapartum fever and relevant predictors during labour,
and in consequence the majority received the correct treatment on suspicion of
infection.

However, for some patients (28 per cent), antibiotics treatment was initiated
sometimes unnecessarily or at an earlier stage than indicated by the procedures. It
is reasonable to assume that the extensive use of antibiotics is attributable to a fear
of overlooking an intrauterine infection, rather than lack of knowledge of the
procedures.

Our findings are consistent with several studies that have investigated adherence
by health professionals to evidence-based guidelines for antibiotic therapy. These
studies concluded that breaches of the procedures for prescribing antibiotics tend
largely to take the form of overtreatment. The reason was partly lack of trust in
evidence-based guidelines and partly a precautionary principle (22, 23).

An important part of the quality assurance work in intrapartum care is to monitor
developments and evaluate practice (24). We find that recommendations from the
guidance on birthing assistance and local procedures on intrapartum fever and
chorioamnionitis are not optimally adhered to.

«Right treatment for the right patient will be an important
task going forward.»



Increased effort to reduce and optimise the use of antibiotics - the right treatment
for the right patient — will be important going forward to minimise adverse effects
on mother and child and reduce the development of resistance (25). Unnecessary
use of antibiotics will be reduced if recommended guidelines and procedures are
followed.

Strengths and weaknesses of the study

The study provides an overview of current practice in the Maternity Department at
Ulleval Hospital. In reviewing 621 sets of patient records, we have obtained
information for each individual case from a large, population-based birth database.
It is conceivable that some records contain incorrect or deficient documentation.

The study is a description of a sample, and there is therefore no control group.
Consequently, the study cannot provide answers regarding correlations between
maternal and neonatal characteristics, obstetric variables and risk of intrapartum
fever.

The study is a cross-sectional study, and reflects clinical practice in a given time
period. The period is relatively short, at a month, and the results must be
interpreted accordingly. Experience shows that some phenomena vary from month
to month, and although the number of data points is relatively large, the results
may nevertheless represent a sample that cannot be generalised to other
populations.

Conclusion

We found a higher incidence of intrapartum fever than described in the literature.
Our findings show that treatment for fever was largely in accordance with the
guidance and local procedures, but that there were problems associated with
overtreatment with antibiotics.

It is important for the department to be aware of the extent to which procedures
are complied with, to enable them to develop measures to bring about
improvement and subsequently evaluate the effect of the measures implemented.
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