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ABSTRACT
Background: Fever in labour is a rise in the maternal body temperature above
the usual range of normal during labour.

Many have opined that fever is a

normal feature associated with labour, thereby attracting less attention; but it is
laden with significant fetal, neonatal and maternal morbidity which it heralds.
This is critically important in the low-resource setting like ours bedevilled with
poor socio-economic demographics and poor obstetric practices, thereby making
this study compelling.
Objective: To determine the prevalence, clinical correlates and maternal and
neonatal outcome associated with fever in labour in the University of Benin
Teaching Hospital.
Study Design: A case-control study.
Methods: Temperature readings will be obtained hourly from parturients until
delivery during the period of this study. Forty-seven parturients with significant
pyrexia of 38C obtained once or ≥37.5ºC on two occasions 2 hours apart, will
form the cases. The control group in 1:1 ratio, will be the next age-matched
parturient whose temperature remain <37.5ºC throughout the course of labour.
The association between the socio-demographic and obstetric variables and the
maternal pyrexia in labour will be determined. The association between pyrexia
in labour and maternal and neonatal outcome would also be determined.
Multiple logistic regression analysis would be performed to determine the
predictors of maternal pyrexia in labour and the predictors of maternal and
neonatal outcome. All data will be entered into a proforma and analysis will be
done using the Statistical Package for the Social Sciences (SPSS) version 21.0.
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CHAPTER ONE
INTRODUCTION
Fever is a recognized complication in labour that is seen often in the delivery
room but sometimes overlooked in clinical practice. This is much more common
in the tropics. Many have opined that fever is a normal feature associated with
labour, thereby attracting less attention. Despite that, it is laden with significant
fetal and neonatal morbidity and mortality; and heralds the onset of maternal
illness with grave consequences. Its prevalence as described in a few available
studies vary and complicates about 1.5-10% of deliveries1-4 depending on the
temperature cut off.
Fever is defined as an elevation of body temperature above normal daily
variation. Fever in labour is therefore a rise in the maternal body temperature
above the usual range of normal during labour1. The threshold for pyrexia in
labour is generally considered to be maternal temperature ≥38C (≥100.4°F)
orally. This is based, in part, on the study of temperature in normal parturients,
which ranged from 34.6 to 37.6C (94.3 to 99.7°F) upon admission to the labour
unit5,6; though, a study regarded pyrexia in labour to involve any temperature
elevation >37.5C3. Pyrexia in labour has come to the fore of obstetric clinical
practice in recent times as it remains one of the leading causes of maternal
morbidity and mortality even in the first world countries with increasing rates
currently7.
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Fever can occur before the onset of labour; mainly resulting from infestations like
malaria parasites; infections like urinary tract infection, respiratory tract infection,
and chorioamnionitis, which may continue intrapartum and may even persist
post-delivery. There is also a subset of patients who present in labour with
normal temperature, but develop significant temperature rise (pyrexia) during
labour. Sadly, this group is sometimes left unattended to. This subset may have
harboured subclinical infestation or infection which incidentally manifests during
labour. In addition, the pyrexia in this subset may result from multiple vaginal
examinations and interventions in labour especially in the teaching hospital
setting where the complement of staff and students are involved in learning and
management; and inadvertently, organisms colonizing the lower genital tract may
be inoculated into the upper genital tract. Moreover, the ambient temperature of
the delivery suits in the tropics with the attendant overly increased metabolic rate
in labour may contribute considerably to pyrexia burden in this latter group. The
management of this subgroup is usually left at the discretion of the managing
team as there is usually no written protocol for such management in most
centres. Generally speaking, both groups (pyrexia prior to labour and that
occurring in the course of labour) constitute pyrexia in labour.
Fever in labour whether due to infectious or non-infectious aetiology, preceding
or developing in labour, can lead to a variety of maternal and neonatal sequalae.
It may be the only symptom in early maternal sepsis8, which contributes
significantly to maternal morbidity and mortality. The morbidity profile include
decreased uterine contractility and increased caesarean delivery rates due to
failure to progress; increased use of oxytocin treatment with its possible
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consequences; postpartum haemorrhage due to uterine atony; maternal
bacteraemia/sepsis, wound infections, endomyometritis, and pelvic abscess.
Its contribution in perinatal morbidities, late stillbirths and early neonatal death
cannot be over-emphasized. These stem from its culpability in neonatal sepsis,
congenital pneumonia, respiratory distress, increased risk of low Apgar scores,
the need for resuscitation at delivery, hypotension, neonatal seizures,
intraventricular haemorrhage, periventricular leukomalacia and cerebral palsy2,9.
Its role in identifying asymptomatic term neonates with early-onset neonatal
sepsis has also been established10. In fact, maternal fever in labour has been
adduced to be a better indicator of a fetus at risk of encephalopathy than is an
abnormal cardiotocography3.
Even when pyrexia in labour is not infectious in origin, a high maternal body
temperature may be a cause for concern with regards to the fetus. In primate
studies, hyperthermia in the absence of infection has been associated directly
with the development of fetal hypoxia, metabolic acidosis, and hypotension 11.
Other animal studies have demonstrated that an increase in brain temperature of
even 1C or 2C increases the degree of brain damage resulting from an
ischaemic insult12,13. These non-infectious aetiologies of intrapartum pyrexia
include the use of epidural analgesia in labour, hot delivery room, drug fever and
maternal dehydration1,14-17.
Numerous factors associated with intrapartum pyrexia have been reported, such
as nulliparity, prolonged labour, premature rupture of membranes, prolonged
rupture of membranes, multiple vaginal examinations, maternal disease and low
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socioeconomic status2,3. These characteristics describe women likely to develop
intra amniotic infection18.
The mechanism that results in fever with onset in labour is not clear, and some
investigators have concluded that fever is normal in labour, reduced by
commonly used low dose opoid analgesics but simply not suppressed by
epidural anaesthesia19. Other investigators however refute this20. Many
investigators believe that the fever results from abnormal elaboration of cytokines
in the maternal circulation14,21,22. The vast majority of patients with elevated body
temperature have fever, which occurs when the hypothalamic thermoregulatory
centre is reset at a higher temperature by “endogenous pyrogens” produced by
specific host cells in response to infection, inflammation, injury, or antigenic
challenge. These cytokines have the potential to affect the fetus and result in
neonatal complications. Fetal temperature exceeds maternal temperature by as
much as 1C, and for any level of maternal fever, the impact on the fetus is
greater10.
The devastating consequences and challenges in the management of maternal
and neonatal morbidity profile which pyrexia in labour herald makes it necessary
to develop health strategies aimed at improving outcome by identifying the
associated factors and managing such astutely. This is critically important in the
low-resource setting like ours bedevilled with poverty, diseases, poor socioeconomic demographics and poor obstetric practices. As many of the few
available studies identified non-infectious causes impacting majorly on the
burden of pyrexia in labour in the temperate and developed regions of the
world2,10, can such be said of the tropics and less developed world like ours?
4

Hence, as there exists paucity of studies on the burden and outcome of pyrexia
in labour in our environment, this study becomes compelling.
Specifically therefore, this study seeks to identify the frequency of occurrence of
pyrexia in labour, its associated factors, and the impact of pyrexia in labour on
maternal and fetal/neonatal outcome in our environment. Findings from this study
would assist in developing guidelines and policy on the prevention and
management of pyrexia in labour in this unit.
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CHAPTER TWO
LITERATURE REVIEW
2.1

Background

Maternal fever in labour commonly complicates the labour process 18. Its
occurrence is often regarded as being synonymous with the presence of
chorioamnionitis but can often present a diagnostic dilemma for clinicians ranging
from the innocuous upper respiratory tract infection to the potentially serious
chorioamnionitis. Irrespective of the aetiology, maternal intrapartum fever carries
certain risks both for the mother and her unborn child. Putting more thought into
the care of these patients will go a long way in reducing the maternal and
neonatal morbidity/mortality associated with this complication.
Fever, also known as pyrexia and febrile response 23, is defined as having a
temperature above the normal range due to increase in body’s temperature setpoint24,25. It differs from hyperthermia; in that hyperthermia is an increase in body
temperature over the temperature set-point, due to either too much heat
production or not enough heat loss23. Sample populations exhibit ranges of core
baseline temperatures between 97.6°F and 99.4°F ± 0.7°F (36.4-37.4C ±
0.4C)25,26. However, when considering body temperature, one must first
understand what is ‘normal’, including common circadian variations. A healthy,
unclothed adult can maintain euthermia within 1°F (0.5C) when dry, ambient air
is between 55°F and 140°F (13-60C). Temperature vary throughout the day by
as much as 3.6°F (2C), from the mean nadir oral temperature of 97.6°F (36.4C)
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between 0400-0600 to a peak mean of 99.4°F (37.4C) between 1600-2200.
Temperature also varies depending on the site of the body measured- axillary,
tympanic, oral, rectal etc. The lower limit of an abnormally elevated oral
temperature may therefore be considered as 100°F (37.8C). Taking into account
thermometer precision, fever is conservatively defined as a temperature of
greater than 100.4°F (38.0C)25. It is generally believed that fever has a
physiologic upper limit between 105.8°F and 107.6°F rectally (41-42C).
2.1.1

Controversies in Fever definition

There exist controversies as there is not a single agreed upon cut off for fever,
with sources using values between 37.5 and 38.3C (99.5 and 100.9°F)23 and
different sources having different cut offs for hyperthermia (37.5 or 38.3C i.e.
99.5 or 100.9°F)23; and hyperpyrexia (>40.0 or 41.5C i.e. 104.0 or 106.7°F)26;
the difference between fever and hyperthermia being the underlying mechanism.
Researchers have used varying temperature cut offs as fever definition in their
studies. In a prospective observational study of 100 consecutive admissions of
patients into a 9-bed general intensive care unit (ICU), Circiumaru et al27 used
core temperature ≥ 38.4C as fever definition in the bid to determine the
epidemiology of fever in the ICU. Similarly, Bleeker-Rovers et al28 used a
temperature of >38.3C in a prospective multicentre study on fever of unknown
origin. On the contrary, in a prospective study on fever in the accident and
emergency department by Van Laar and Cohen 29, temperature of 38.0°C was
used as temperature cut-off for fever. Similarly, Mayxay et al30 used temperature
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≥38°C in a prospective study on the causes of non-malarial fever in Laos. In a
local study, a survey on the relationship between fever and malaria parasitaemia
in adult Nigerians, Iroezindu et al31 used axillary temperature of ≥37.5°C to
denote fever.
Results from studies showed that there exist wide limits of agreement between
body temperatures measured by axillary, tympanic, rectal routes. Limits of
agreement correspond to 95% confidence intervals of the difference between two
measurements. The range of these limits was as large as 4°C between rectal
and axillary measurement, which implies that fever threshold should be
considered specific for the site of measurement used32.
From the foregoing, a universally accepted definition for fever is still elusive, and
there are problems in measuring “true” body temperature in clinical situations,
which include variations in body temperature with level of activity, meals, time of
the day, environmental conditions, even improper positioning of thermometers,
and hurried measurements, amongst others. These factors are difficult and
almost impossible to control or standardize, making the use of a single
temperature measurement an unreliable indicator32. Due to these variations, the
Brighton Collaboration Fever Working Group recommends a body temperature
≥38.0°C as fever irrespective of device, anatomic site, age or environmental
conditions33.
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2.1.2 Definition of Pyrexia in Labour
Pyrexia in Labour is a rise in normal body temperature above the usual range of
normal during labour1. It has been variously defined as an increase in maternal
intrapartum temperature irrespective of the aetiology2-5,8,14,34. Broadly speaking,
some women develop pyrexia prior to the onset of labour which persists
intrapartum and may extend to postpartum period. The pre-existing febrile
disorder may be due to intraamniotic infection, respiratory tract infection, urinary
tract infection, malaria infestation or any other cause of febrile illness. However,
all available studies on intrapartum pyrexia2-4,8,10,16,18,34 referred to a subset of
parturients whose temperature on admission in labour was normal but in course
of labour, temperature rise above the reference range occurred. There arises a
challenge in differentiating between those whose pyrexia is as a result of
intrapartum activities alone from those with pre-labour subclinical condition that
coincidentally manifests in labour with significant pyrexia. Nevertheless, both
groups constitute pyrexia in labour. Whichever is the case, pyrexia in labour
whether due to intrapartum events alone or pre-labour conditions, infectious or
non-infectious causes, have been associated directly with grave maternal and
fetal consequences including adverse neurological outcome in the exposed
infant15,21.
2.1.3 Controversies in pyrexia in labour definition
Results from different studies regarding the incidence and fetal outcome in the
face of pyrexia in labour vary greatly. This is because of the varied temperature
threshold for intrapartum pyrexia definition. This largely stem from varied opinion
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as to the threshold temperature for “fever” in labour: 37.4°C (99.4°F) versus
37.8°C (100°F) versus 38°C (100.4°F)1. Darbhamulla et al6 in auditing the
adherence to departmental guidelines in the management of women with
intrapartum fever, temperature over 38°C during labour was adopted as the
threshold for infectious screen and antibiotics administration. Similarly, Elsayed
et al35 in auditing the incidence, management and outcome of intrapartum
pyrexia in Rotunda Hospital, Ireland, temperature over 38°C in labour was used
as a temperature threshold to evaluate adherence to the new hospital guidelines
regarding septic screen and antibiotics therapy. In investigating the association of
elevated maternal intrapartum temperature with neonatal outcome when the
infant does not develop an infection, Lieberman and colleagues 2, amongst other
exclusion criteria excluded mothers with temperature >37.5°C (99.5°F) at
admission for delivery. The analysis of the impact of intrapartum fever was done
according to the maximum intrapartum temperature categorized into ≤100.4°F,
100.5 to 101.0°F and >101.0°F. The outcome differed according to each
category. In assessing the role of intrapartum fever in identifying asymptomatic
term neonates with early-onset neonatal sepsis, Chen et al10 discovered that
intrapartum temperature of ≥38°C was useful in identifying over a quarter of
asymptomatic term neonates with sepsis. In another work by Lieberman et al16,
the rates of maternal intrapartum fever >38°C was used to evaluate the impact of
epidural analgesic use during labour on the rate of intrapartum fever and the
performance of neonatal sepsis evaluations and treatment with antibiotics. In a
retrospective cohort study of singleton term births at Mid-Western Teaching
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Hospital, USA to evaluate the correlation between intrapartum fever and the
number of cervical examinations, maternal fever was defined as at least one
recorded temperature ≥38.0°C during labour, delivery or within 6 hours
postpartum4.
On the contrary, some researchers used maternal intrapartum fever ≥37.5°C as
fever definition3,36. However, generally speaking, the threshold for intrapartum
pyrexia is considered to be maternal intrapartum fever ≥38°C (≥100.4°F) orally.
This is based, in part, on the study dedicated to temperature evaluation in normal
parturients which ranged from 34.6 to 37.6°C (94.3 to 99.7°F) upon admission
into the labour unit5,6. There was a diurnal distribution, with a peak from midnight
to 0200 and a nadir from 1100 to noon. Maternal body temperature of ≥38°C is
recommended as intrapartum fever threshold as it standardizes the variations in
measurement contributed in part by the device used, anatomic site, age,
environmental conditions and other variables33. NICE Clinical guideline recognizes
maternal pyrexia as temperature of 38.0°C once or 37.5°C on two occasions 2
hours apart37.
The reported prevalence of intrapartum fever varies widely. This variation is due
to several factors, including differences in ascertainment (prospective studies
report higher rates than retrospective studies), differences in prevalence of risk
factors in the populations studied, use of different diagnostic criteria, and
temporal changes in obstetric practice (e.g. increased use of intrapartum
antibiotics). Intrapartum fever has also been reported to develop in 10 to 34
percent of nulliparous women who have epidural anaesthesia 2,14,38. In the work of
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Cahill4 in which the culpability of increased number of cervical examinations in
increasing intrapartum fever rate was questioned, out of 2395 women analysed,
only 174 (7.2%) developed intrapartum fever. This was comparable to a work by
Impey et al3 in Dublin Teaching Hospital, Ireland where a prevalence of 6.8%
was quoted. Lieberman et al2 in a study gave varied prevalence depending on
the maximum temperature cuff off recorded: >100.4°F (10.1%), 100.5°F to 101°F
(5.1%) and >101°F (5.0%). Abdullahi et al36 while evaluating the strong
predictors of cerebral palsy in a case-control study conducted in Khartoum,
Sudan in 2012 identified that intrapartum fever occurred in 19.8% of cases with
cerebral palsy. Value as low as 1.5%1 have also been quoted.
In a survey to examine the rates of pyrexia in labour at the National Maternity
Hospital, Ireland7, Marie Bourke conducted a 3 year review. It was discovered
that there was a year on year increase in the number of documented pyrexias in
labour. From January 2011 to January 2012, there was a staggering 131.5%
increase observed in the incidence of pyrexia in labour. A further 20% increase in
the rate of pyrexia in labour was observed in 2013. It was noted that the unit’s
protocol relating to the recording of pyrexia in the labour ward had not changed in
this time. Review of septic work up in these patients did not reveal an increase in
the rate of positive cultures or a sole responsible source for the rising rates.
While practically all the quoted prevalences of maternal intrapartum pyrexia are
from studies in developed regions of the world, local studies are lacking in our
low-resource region fraught with diseases, poverty, poor sociodemographic
variables and unhygienic obstetric practice that impact on pregnancy outcome.
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2.2

Pathophysiology of Pyrexia in Labour

It has been hypothesized that maternal temperature elevations during labour
might be secondary to non-infectious or infectious factors. The non-infectious
factors include increased maternal metabolic rate during the anxiety and stress of
labour39,40, failure to maintain adequate maternal hydration 41, exposure to poorly
ventilated and overheated delivery rooms42, drug reactions and epidural
analgesia42. The infectious causes can be due to transient bacteraemia that
occurs with a vaginal delivery43, chorioamnionitis, colonization of the genital tract
by Group B streptococcus, extrauterine infections of the urinary or respiratory
tract41, protozoal infestation e.g. malaria.
Certain maternal factors predispose the fetus and infant to infection: these
include intrapartum pyrexia43, prolonged rupture of the fetal membranes prior to
the onset of labour44,45 and fetal anorxia45,46. Mothers of low socioeconomic
status, the very young, the unmarried, and the promiscuous are more likely to
harbour potentially infecting organism in the genitourinary tract and in the
perineum45,47. Marx and Loew39 found that temperature increased temporarily
with contractions (0.03-0.2°C) and progressively during labour (cumulative mean
1.46°C in primiparas and 0.51°C in nulliparas), and Goodlin and Chapin 40 found
lower maternal temperatures associated with poor pain relief, significant
hyperventilation ad perspiration. Regardless of the aetiology, in the vast majority
of patients with elevated body temperature, fever occurs when the hypothalamic
thermoregulatory centre is reset at a higher temperature.
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2.2.1 Mechanism of Pyrexia in Labour
Temperature is ultimately regulated in the hypothalamus. A trigger of the fever,
called a pyrogen, causes a release of prostaglandin E2 (PGE2). PGE2 then in
turn acts on the hypothalamus, which regulates a systemic response back to the
rest of the body, causing heat-creating effects to match a new temperature level.
The pyrogen can either be endogenous or exogenous in origin. One model for
the

mechanism

of

fever

caused

by

exogenous

pyrogens

includes

Lipopolysaccharide (LPS), which is a cell wall component of gram-negative
bacterial. An immunological protein called Lipopolysaccharide-binding protein
(LBP) binds to LPS. The LBP-LPS complex then binds to the CD14 receptor of a
nearby macrophage. This binding results in the synthesis and release of various
endogenous cytokine factors, such as interleukin 1 (IL-1), interleukin 6 (IL-6), and
the tumour necrosis factor-alpha (TNF-α). In other words, exogenous factors
cause the release of endogenous factors (cytokines), which in turn, activate the
arachidonic acid pathway.
The cytokines are part of the immune system. They are produced by activated
immune cells and cause the increase in the thermoregulatory set point in the
hypothalamus. Major endogenous pyrogens are IL-1 (α and β)48 and IL-6. Minor
endogenous pyrogens include IL-8, TNF-β, macrophage inflammatory protein-α
and macrophage inflammatory protein-β as well as interferon-α (IF-α), interferon
–β (IF-β), and interferon-γ (IF-γ)48. Tumour necrosis factor-α also acts as a
pyrogen. It is mediated by IL-1 release49. These cytokine factors are released
into general circulation, where they migrate to the circumventricular organs of the
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brain due to easier absorption caused by the blood-brain barrier’s reduced
filtration action there. The cytokine factors then bind with endothelial receptors on
vessel walls, or interact with local microglial cells. When these cytokine factors
bind, the arachidonic acid pathway is activated.
Prostaglandin E2 (PGE2) release comes from the arachidonic acid pathway. This
pathway (as it relates to fever), is mediated by the enzymes Phospholipase A 2
(PLA2), cyclooxygenase-2 (COX-2), and PGE2 synthase. These enzymes
ultimately mediate the synthesis and release of PGE 2. PGE2 is the ultimate
mediator of the febrile response. The set point temperature of the body will
remain elevated until PGE2 is no longer present. PGE2 acts on the neurons in the
preoptic area (POA) through the prostaglandin E receptor 3 (EP3). EP3expressing neurons in the POA innervate the dorsomedial hypothalamus (DMH),
the rostral raphe pallidus nucleus in the medulla oblongata (rRPa), and the
paraventricular nucleus (PVN) of the hypothalamus. Fever signals sent to the
DMH and Rrpa lead to stimulation of the sympathetic output system, which
evokes non-shivering thermogenesis to produce heat and skin vasoconstriction
to decrease heat loss from the body surface. It is presumed that the innervation
from POA to the PVN mediates the neuroendocrine effects of fever through the
pathway involving pituitary gland and various endocrine organs.
The brain (hypothalamus) ultimately orchestrates heat effector mechanisms via
the autonomic nervous system. These may be increased heat production by
increased muscle tone, shivering and hormones like epinephrine (adrenaline). It
may also be by prevention of heat loss, such as vasoconstriction.
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Shalak et al21 did an extensive study to determine the initial inflammatory
cytokine response in term infants born to mothers with clinical chorioamnionitis
and to assess whether the cytokine response is associated with birth depression,
abnormal neurologic examination, and hypoxic-ischaemic encephalopathy (HIE).
In this study, infants who were exposed to chorioamnionitis and admitted to the
NICU (n=61) were studied prospectively. Cytokine concentrations were
measured from umbilical cord blood and at 6 and 30 hours after birth. The control
values (n=50) were determined from cord blood of healthy term infants. Enzymelinked immunosorbent assays were performed for IL-1β; IL-6; IL-8; regulated on
activation, normal T-cell expressed and secreted (RANTES); macrophage
inflammatory protein-1 alpha; and TNF-α. Serial blinded neurologic examinations
were done using modified Dubowitz score at 6 and 30 hours. Among the several
cytokines examined, only IL-6 and RANTES were elevated in the exposed infants
and were related to adverse neurologic outcomes including abnormal neurologic
examinations, HIE and seizures. Since much of clinical chorioamnionitis is
diagnosed on the basis of fever alone, it may be that these findings relate to
fever rather than infection, although that could not be determined from this study.
In another study undertaken to determine whether intrapartum pyrexia at term
are associated with markers of acute inflammation in maternal, fetal, and
placental compartments, Smulian et al15 demonstrated elevated levels of IL-6 in
these pregnancies without a strong correlation to placental markers of infection.
The results suggest that fever itself leads to elevated levels of IL-6, and that this
or other inflammatory cytokines might result in adverse neonatal outcome.
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2.2.2 Mechanism of pyrexia from epidural analgesia
Randomized trials and observational studies have consistently observed a
frequent and significant association between the use of epidural analgesia and
rise in maternal temperature14,16,17,19,20,34,42. Though, Goodlin and Chapin40 found
no association between the administration of epidural anaesthesia and increases
in maternal temperature. It is unclear why the maternal temperature rises with
epidural analgesia, but it may be related to thermoregulatory changes induced by
epidural administration. The results from the previously cited studies might have
differed because of different medications used for the epidural anaesthesia,
different methods of maternal temperature measurement, and varying durations
of time used for maternal temperature measurements.
Hypothesis to explain rises in maternal temperature with epidural anaesthesia
include decreased heat loss through evaporation as a result of decreased
maternal hyperventilation once pain relief is achieved, reduced sweating
produced by epidural anaesthetic-induced sympathetic blockade and reactive
upper body vasoconstriction, the local anaesthetic effect in the epidural space,
and a dissociation between the regional anaesthesia blockage of warm and cold
sensation42.
Many investigators have argued that some18,50, if not most fever in labour is not
infectious8,51, and much of it related to the use of narcotic analgesics and
especially epidural anaesthesia17,42; with which up to 15% of women develop a
fever14,29. In this subset, the hyperthermia occurs soon after the epidural
anaesthesia is administered52. However, Fusi et al42 and Leighton et al53 in their
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various studies demonstrated a significant rise in maternal intrapartum pyrexia
after 5-6 hours of labour. In investigating the impact of epidural use on the rate of
intrapartum fever, Lieberman et al16 noted that the rate of fever increased from
7% for labours less than or equal to 6 hours to 36% for labours greater than 18
hours. Thus the rise in maternal temperature correlates with the duration of
epidural analgesia. In one study, there was no discernible effect during the initial
four to five hours, but thereafter maternal temperature increased approximately
0.10°C per hour54. Another investigator noted that the mean duration of epidural
administration to maternal fever is 6.5 hours1 and that 90% of intrapartum fevers
in patients with epidurals resolved spontaneously within 3 hours postpartum.
Because clinical and laboratory findings do not reliably distinguish between
intraamniotic infection and epidural-related maternal temperature elevation,
antibiotics for treatment of intraamniotic infection are usually administered.
2.2.3 Mechanism of Pyrexia from Drugs
Drug fever is a diagnosis of exclusion. The timing of the onset of fever in relation
to ingestion of drug and the pattern of fever are frequently not helpful in making a
diagnosis. However, since the median time to onset is about eight days, drug
fever would rarely account for a newly developed intrapartum temperature
elevation.
Drug fever represents one of a few instances in which an elevated temperature
represents hyperthermia rather than fever. The core mechanism of action is by
raising core body temperature by blocking sweating or vasodilation without
changing the normal hypothalamic set-point. There are multiple other
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mechanisms of drug fever and, in many cases, these mechanisms are poorly or
incompletely understood.
2.2.4 Mechanism of Pyrexia from overheated delivery room and dehydration
When the temperature of the surroundings becomes greater than that of the skin,
the body is no longer able to loose heat by conduction or radiation. Instead, it
gains heat from the environment by these same two mechanisms18. Ancillary
measures include reduction of room temperature, reduction of clothing and
rehydration.
2.3

Temperature Measurements in Labour

Temperature can be measured at different body sites including oral, axilla,
tympanic, rectal and the non-contact infrared method. Conventional methods of
temperature measurement may not reflect the intrauterine temperature, which
constitutes the fetal environment. Therefore, ascertaining the most reliable noninvasive method of temperature monitoring in labour that would best reflect
changes in intrauterine temperature is desired.
In illustrating the differential between the maternal surface and intrauterine
temperature, a primate study (baboon) demonstrates the fact that the fetal
temperature is significantly higher than the peripheral measurement of maternal
fever. In the work of Morishima et al,11 the role of hyperthermia in the absence of
infection was investigated. Twenty-three near term baboons were studied in
which catheters were placed in maternal and fetal arteries and thermocouples
implanted in maternal colon and fetal oesophagus. Maternal temperature was
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raised to between 41 and 42°C, by applying external heat. The temperature
gradient between fetus and mother (delta T F-M) was 0.47°C under steady-state
conditions with maternal temperature at 38°C; and rose to 0.75°C at 42°C.
Hyperthermia caused a 2-fold increase in uterine activity; metabolic acidosis
developed in the mother and a profound acidosis and hypoxia developed in the
fetus.
Fetal temperature may reach fever levels more often than indicated by maternal
temperature, because studies in humans indicate that fetal temperature is 0.5 to
0.9°C higher than maternal temperature11,55,56, again stressing the need for
maternal temperature measurement that approximates that of the fetus.
Macaulay and team57 extensively studied temperature differentials between the
maternal surface and intrauterine cavity during labour. It was observed that fetal
core temperature was 1ºC warmer than that of the mother. Mean temperature at
different sites during labour has been measured- intrauterine, oral, skin
abdomen, tympanic and skin leg by Banerjee et al38. Then in defining the
relationship between maternal temperature at different sites and intrauterine
temperature, Banerjee et al38 studied labour in women receiving epidural
analgesia. Temperature readings were taken every 10 seconds from the uterine
cavity, ear canal, and skin surfaces of the leg and abdomen and hourly from the
mouth. The best indicator of intrauterine temperature was oral temperature, with
a mean interclass correlation coefficient of 0.6 (95% CI 0.42, 0.77). On the
average, oral temperature underestimated intrauterine temperature by 0.8°C
(95% CI 0.7°C, 1°C). Allowing for this, oral temperature greater than 37.2°C
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detected an intrauterine temperature greater than 38 °C with a sensitivity of 81%
and a specificity of 96%. The interclass correlation coefficients of all other sites
with intrauterine temperature were poor (0.1 or less). As expected, the
temperature at all sites increased as labour progressed. Thus, oral temperature,
measured carefully, has an acceptable correlation with intrauterine temperature
and Banerjee and colleagues recommended it for routine detection of maternal
pyrexia in labour as continuous skin and external auditory canal temperature
measurements did not correlate well. However, tympanic temperature can serve
as an alternative approach (0.3 to 0.6°C [0.5 to 1°F] higher than an oral
temperature) but this is fraught with the problem of invasiveness which is not
convenient for clinical measurement.
Despite the fact that oral temperature measurement is the most reliable
representative of intrauterine temperature, hyperventilation, ice ingestion, and
oxygen administration which can occur in labour constitute its setback as these
factors can affect oral temperature11. Therefore, the need for a device for a
convenient, comfortable and non-invasive temperature measurement in labour
becomes desirable. The non-contact infrared thermometer (NCIT) is a reliable,
comfortable and accurate option for measurement of temperature. The devices’
readouts are designed to equal oral or rectal temperatures, easier to use and do
not need as much work to set them correctly. Some models of NCIT are FDAcleared or CE-marked for use in medical facilities as a sole primary
screening/diagnostic tool. Optimal conditions for use vary by manufacturer but
include measuring over dry body surfaces; over non-hairy body surfaces, in a
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draft-free room; at a constant temperature between 16°C and 40°C; and at
humidity below 85%.
In a study to determine the clinical accuracy of NCIT, Teran et al58 conducted a
prospective, analytical, cross sectional study in which the effectiveness of the
infrared non-contact thermometer (Thermofocus) in comparison with temporal
artery thermometer (Exergen); and rectal glass mercury thermometer were
assessed. Both devices were strongly correlated with the rectal temperature:
r=0.952 for Thermofocus and r=0.950 for Exergen. The mean difference in
temperature between the rectal temperature and the non-contact thermometer
was 0.029±0.01°C (P<0.001), while the mean difference between the temporal
artery thermometer and the rectal temperature was -0.20±0.27°C (P<0.001). The
sensitivity and specificity for the non-contact thermometer was 97%. The
negative predictive value was 99%. Similarly, from a few studies (2005-2013),
overall NCIT performance characteristics reported were sensitivity: 80-99%,
specificity: 75-99%, positive predictive value: 31-98% and negative predictive
value: 88-99%59-61.
2.4

Complications of Pyrexia in Labour

There is increasing evidence that maternal fever in labour is an important factor
associated with the subsequent development of maternal and neonatal
complications. It is worrisome to note that despite the significant morbidity and
mortality accruable to fever in labour, less attention is paid to it when it occurs.
The far-reaching consequences of pyrexia in labour is not limited to its impact on
health alone, but also on the cost of health-care delivery resulting from frequent
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hospital admissions, the economic burden on the care providers and the futuristic
functional loss of the incapacitated child. Literature is replete with grave fetal,
neonatal and maternal consequences of pyrexia in labour 1-3,6,8,9-12,16-18. Though
there is growing thought that pyrexia in labour is due to non-infectious causes
like the use of epidural analgesia in labour10,16,17, and exogenous heat production
generated by the contracting uterus62, this is because of the bias generated from
the study centres mostly in the advanced and temperate regions of the world.
Whether pyrexia in labour is due to infectious or non-infectious origin, the vast
majority of patients with elevated body temperature have fever in labour which
occurs when the hypothalamic thermoregulatory centre is reset at a higher
temperature by pyrogenic polypeptide. These polypeptides have the potential to
affect the fetus directly and result in neonatal complications 14,21,22. Simple
antipyretic therapy might blunt the fever without impacting the production of these
polypeptides (cytokines), and thus might have no impact on reducing fetal injury.
In addition, infectious origin of maternal fever could herald maternal sepsis,
chorioamnionitis, neonatal depression, neonatal infection/sepsis, cerebral palsy2,9,10,36
and consequences of poorly treated maternal sepsis like pelvic abscess, chronic
pelvic inflammatory disease and infertility.
2.4.1 Maternal complications of Pyrexia in labour
Maternal intrapartum fever commonly complicates the process of labour 18. Its
occurrence is often regarded as being synonymous with the presence of
chorioamnionitis. Fever in labour related to maternal infection (chorioamnionitis)
not only increases the risk of fetal and neonatal infection but adversely impacts
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on the labour progress, increases the risk of obstetric interventions and risk of
maternal death from postpartum haemorrhage and sepsis.
Several studies have shown that a maternal fever >100 to 100.4°F with at least
two of the following criteria—maternal tachycardia, purulent or foul-smelling
amniotic fluid, fetal tachycardia, uterine tenderness, or maternal leukocytosis—is
highly associated with the possibility of maternal chorioamnionitis and the
resultant risk of neonatal sepsis41,63. Fever is present in 95-100% of cases of
clinical chorioamnionitis and typically is required for the diagnosis64; as maternal
fever alone in labour may be a surrogate for chorioamnionitis65.
Multiple studies have reported risk factors for chorioamnionitis, including longer
duration of membrane rupture, prolonged labour, nulliparity, internal monitoring of
labour, multiple vaginal examinations, immune-compromised states, epidural
analgesia, colonization with group B streptococcus, bacterial vaginosis, sexually
transmissible genital infections and vaginal colonization of ureaplasma66,67.
These factors are akin to the risk factors for developing pyrexia in labour
previously highlighted; again illustrating its surrogacy. Of great importance is the
inoculation into the upper genital tract of group B streptococcus (GBS) and other
organisms colonizing the vagina during multiple vaginal examinations especially
in a tertiary hospital setting dedicated to teaching different cadre of students and
staff. However, in a particular review by Cahill et al4 in which 2395 term labours
were reviewed in Midwestern Teaching Hospital, USA, of these, only 174 (7.2%)
of women who received between 1 and 14 cervical examinations developed
intrapartum fever. Women who had more examinations (including the 505 who
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had ≥7 exams) were at no greater risk for fever than those who had 1 to 3
examinations. The study arguably concluded that increasing the number of
cervical examinations does not place the mother at excess risk for intrapartum
fever. It needs to be highlighted to what extent aseptic condition of cervical
examination is factored into this analysis. In resource limited settings, ensuring
asepsis might be a huge challenge, thus this outcome needs to be considered in
view of aseptic condition where the cervical examinations were conducted.
Chorioamnionitis leads to a 2 to 3-fold increased risk for caesarean delivery64
due to decreased uterine contractility causing failure to progress in labour 1.
Chorioamnionitis can lead to the elaboration of oxytocinase enzyme which
breaks down oxytocin thereby depleting the available oxytocin for effective
uterine contractions. Hence, there is increased use of oxytocin treatment with its
possible consequences like uterine hyperstimulation, uterine rupture, fetal
distress, fetal demise, risk of interventional deliveries and postpartum
haemorrhage. It has been documented that infected patients are 50% more likely
to have a postpartum haemorrhage after caesarean section and 80% more likely
after a vaginal birth1. The increase in postpartum haemorrhage appears to be
due to dysfunctional uterine muscle contractions as a result of inflammation 68.
Maternal sepsis/bacteraemia following chorioamnionitis occurs in less than 10%
of the cases1. Ten percent of women with chorioamnionitis have positive blood
cultures (bacteraemia) most commonly involving GBS and Escherichia coli69.
Studies have revealed a 2 to 4-fold increase in endomyometritis, wound infection
and pelvic abscess following chorioamnionitis68,70. Caesarean section in the face
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of chorioamnionitis increases the risk of postpartum complication such as wound
infection by 10%1. Fortunately, septic shock, disseminated intravascular coagulation
and adult respiratory distress syndrome are only rarely encountered71. Unfortunately,
however, in the resource limited setting as obtained in most developing countries,
maternal death resulting from infection and its complications rank high. Studies in
Africa have shown maternal infection to be among the 3 major causes of
maternal mortality in this region72-74. Okorochukwu and Ezem75, in a review to
determine the trend and magnitude of maternal mortality ratio in a particular
public health institution in South East, Nigeria discovered that maternal infection
ranked the 2nd highest cause and contributed about 27% of maternal mother
ratio. This thus illustrates the huge contribution of maternal infection to maternal
mortality in Africa.
2.4.2 Fetal complications of Pyrexia in Labour
Pyrexia in labour has been of concern to Paediatricians because it may indicate
a maternal infection that could affect the newborn. Even when fever is not of
infectious origin, a high maternal body temperature may be cause for concern
with regards to the fetus. In primate studies, hyperthermia in the absence of
infection has been associated directly with the development of fetal hypoxia,
metabolic acidosis, and hypotension11. Other animal studies have demonstrated
that an increase in brain temperature of even 1C or 2C increases the degree of
brain damage resulting from an ischaemic insult12,13. Conversely, cooling of the
newborn head during ischaemia has been demonstrated to be neuroprotective in
animal models76, and is being investigated actively as a treatment to attenuate
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perinatal brain injury77. These findings suggest that maternal pyrexia in labour
could be injurious to the fetus by increasing the risk of neurologic injury
independent of infection.
Pyrexia in labour has been reported to be a risk factor for neonatal
encephalopathy among term infants by Adamson et al78. Those authors
hypothesize that the association is related to the presence of sepsis. The
encephalopathy that accompanies sepsis is thought to be related to the
production of mediators, such as cytokines79. Maternal production of cytokines in
response to infection also has been hypothesized to be an important factor in
initiating or supporting brain damage during fetal development 80. Because the
use of epidural analgesia (the major cause of non-infectious fever during labour)
has been associated with higher levels of maternal serum interleukin-6 at the
time of delivery81, it is plausible that epidural analgesia may trigger at least some
of the same physiologic events that occur with infection.
In a study to identify intrapartum predictors of newborn encephalopathy in term
infants, Badawi et al82 in a population-based, case-controlled study identified
maternal pyrexia (odds ratio 3.82) among the three factors most highly
associated with neonatal encephalopathy. The study acknowledged that the
causes of newborn encephalopathy are heterogeneous and many relate to the
antepartum period. It therefore argued that pyrexia did not have to occur in the
intrapartum period to cause neonatal encephalopathy. Similarly, in another
population-based, case-control study in Washington State, Blume83 identified 2.2
cases of encephalopathy per 1000 births. Isolated intrapartum fever (>38°C) was
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associated with a 3.1-fold (95% CI 2.3-4.2) increased risk of newborn
encephalopathy. Chorioamnionitis was associated with a 5.4- fold (95% CI 3.67.8) increased risk of encephalopathy. The study concluded that isolated
intrapartum fever and chorioamnionitis were independently associated with an
increased risk of encephalopathy in term infants. To determine whether the
reported association of maternal fever with neonatal encephalopathy is
independent of other associated intrapartum risk factors, a prospective cohort
study was conducted in Dublin Teaching Hospital delivery ward. Impey et al3 in
this study compared the incidence of neonatal encephalopathy and other
neonatal outcomes of women who had an intrapartum fever >37.5°C with those
who did not. Univariate analysis showed maternal fever was associated with
epidural analgesia, nulliparity, induction, longer labour, oxytocin administration,
greater fetal birth weight, gestational age and instrumental delivery but not with
prolonged (>24 hours) prelabour rupture of membranes. Maternal fever was
strongly associated with neonatal encephalopathy (Crude OR 10.8, 95% CI 4.029.3). The association of fever with neonatal encephalopathy persisted having
adjusted for these covariates (adjusted OR 4.72, 95% CI 1.28-17.4). This gives a
significant evidence of the association between maternal fever in labour and
acute neonatal encephalopathy. Furthermore, it provides further evidence for the
role of inflammatory processes in the aetiology of neonatal neurological
morbidity.
In proving the association between non-infectious maternal fever and identifiable
neurologic morbidity in the newborn, Lieberman et al84 conducted a case control
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study that examined all term infants born at a large maternal centre in Brigham
and women’s Hospital over an 8 year period. For this study, cases consisted of
all term neonates with a confirmed diagnosis of seizure born after a trial of labour
for whom no proximal cause of seizure could be identified. Infants with sepsis or
meningitis were excluded. The rate of intrapartum maternal fever >100.4°F was
compared for case infants and controls and potential confounding was controlled
in logistic regression analysis. It was discovered that infants with seizures were
more likely to be born to mothers who were febrile during labour (31.6% vs
9.2%). In almost all cases, the fever developed during labour. In a logistic
regression analysis controlling for confounding factors, intrapartum fever was
associated with a 3.4-fold increase in the risk of unexplained neonatal seizures
(OR 3.4, 95% CI 1.03-10.9).
In another study by Lieberman et al2 illustrating the association between noninfectious maternal fever and neonatal neurological outcome, infants of women
developing a fever >100.4°F were more likely to have a 1-minute Apgar score <7
(22.8% for >100.4°F vs 8.0% for afebrile) and to be hypotonic after delivery
(4.8% for >100.4°F vs 0.5% for afebrile). A higher rate of neonatal seizure with
fever (3.3% vs 2%) was also identified. In a questionnaire-based study in
Colombia, Pineda85 examined the possible perinatal factors associated with a
later diagnosis of Attention Deficit Hyperactivity (ADHD) in a child. Fever
occurring around delivery and neonatal seizures are significant perinatal risk
factors (P<0.01) for ADHD diagnosis.
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To determine the initial inflammatory cytokine response in term infants born to
mothers with clinical chorioamnionitis and to assess whether the cytokine
response is associated with birth depression, abnormal neurologic examination,
and

hypoxic-ischemic encephalopathy (HIE), Shalak21 demonstrated

no

relationship between cytokines associated with chorioamnionitis manifesting with
fever with birth depression. However, infants with HIE/seizures (n=5) had
significantly higher cytokine concentrations versus infants without. The study
concluded that there was a significant association between abnormalities in the
neurologic examination and cytokine concentrations, with the highest cytokines
concentrations observed in infants who developed HIE/seizures. It is believed
that chorioamnionitis may result in brain injury as a result of interruption of
placental blood flow (asphyxia), or via fever and/or the cytokine release
associated with infection86.
In a recent multivariate analysis by Abdullahi et al36 in Khartoum, Sudan,
intrapartum fever was identified (OR 8.4, CI 2.3-30.5; p=0.001) as the foremost
predictor of the development of cerebral palsy. In this study, mothers with a
history of fever during labour had a nine times greater risk of having newborns
with cerebral palsy. This may reflect suboptimal antenatal care or suboptimal
management of labour. This study equally supports several previous studies
showing that maternal infection at the time of delivery manifesting with fever is an
important risk factor for cerebral palsy87,88. However, this study suffered some
limitations as the delivery data were collected from mothers many years after the
event. Therefore, inherent risks of recall bias can be expected. On the other
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hand, severe perinatal neurologic outcome was not observed by MaayanMetzger et al8 in their study to examine the causes of intrapartum fever and
evaluating perinatal outcome for the exposed.
Clinically, the need for bag- and- mask ventilation (BMV) at birth and/or an Apgar
Score (AS) <7 have been used to define intrapartum asphyxia 89. Assessing the
incidence of asphyxia using a combination of this clinical definition of need for
BMV, AS <7 at 5 minutes and metabolic acidaemia (base deficit>12mmol/L) is
more likely to provide information on the true incidence of asphyxia in any
population. Since in many developing countries, there are no facilities to do blood
gas measurement, base deficit is not used as part of the definition 90. Pyrexia in
labour has been reported in several studies to cause birth asphyxia. In a large
population-based study by Grether and Nelson79, children borne by mothers with
fever >38°C while in labour developed a significant incidence of 5-minute Apgar
scores below 6 over those unexposed. Those exposed more often needed
intubation for resuscitation due to birth asphyxia. The study also demonstrated a
significant increase in unexplained cerebral palsy among normal birth weight
children borne by these mothers with fever >38 0C while in labour (OR, 9.3; 95%
CI, 2.7 – 31.0) as was a clinical diagnosis of chorioamnionitis. In these cases,
there was a significant increase in the number of indications of maternal fever,
and the conclusion was that it was exposure to the infection which pyrexia
indicates that resulted in the increase in cerebral palsy. Maternal infection also
was linked with other evidence of hypotension, need for resuscitation, and
neonatal seizures – signs commonly attributed to birth asphyxia. Similarly,
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Lieberman et al2 in their study, reported that infants of women developing a fever
>100.4°F in labour were more likely to have a 1-minute Apgar score <7 (22.8%
for >100.4°F vs 8.0% for afebrile). Infants whose mothers had an intrapartum
pyrexia >1010F were almost 4 times as likely to have a 1-minute Apgar score <7
than were infants of afebrile mothers (31.1% vs 8.0%, RR= 3.9; 95%CI= 2.5, 5.5)
whereas infants of women with fever of 100.5 0F to 1010F also had a somewhat
higher likelihood of having a low Apgar score than those born to afebrile women
(14.5% vs 8.0%; RR= 1.8; 95% CI= 1.0, 3.4).Compared with infants of afebrile
women, infants whose mother’s maximum temperature was >101°F were more
likely to require bag-and-mask resuscitation (11.5% vs 3.0%) and to be given
oxygen therapy in the nursery (8.2% vs 1.3%). This was also in keeping with the
report of Maayan-Metzger et al8 in which a study to identify the short term
neonatal outcome of maternal intrapartum fever revealed that more babies in this
group were mostly dyspnoeic at delivery and thus required resuscitation.
In large review of cases that demonstrated the association of maternal fever with
several markers of transient neonatal depression, Perlman 91 established the
importance of maternal fever >38°C as a risk factor for neonatal depression. For
2 years, 59 (0.24%) of 25,000 term infants studied had a 5-minute Apgar score
≤5 and 22 (0.08%) infants were administered chest compressions with or without
epinephrine as part of cardiopulmonary resuscitation (CPR) in the delivery room .
The perinatal event most commonly associated with a 5-minute Apgar score ≤5
was maternal fever in 9 infants (32%). One hundred and thirteen (7.5%) of the
approximately 1,500 term infants born to mothers with maternal fever were
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admitted to the NICU. Resuscitative interventions in the delivery room included
oxygen only in 43 infants, bag-and-mask ventilation in 38, continuous positive
airway pressure in 10, intubation in 16, and CPR in 6 infants. This underscores
the importance of clinicians attending the delivery of a mother with fever to
anticipate the potential for neonatal depression; as such awareness will facilitate
appropriate preparation before delivery and potentially reduce the need for more
intensive resuscitation. Impey et al3 in the analysis of neonatal outcomes in
women with pyrexia in labour showed that cord acidaemia or high base deficit,
Apgar Scores <7 at 5-minutes and neonatal unit admission, were all significantly
more frequent than in those without pyrexia in labour. However, after multiple
logistic regression, controlling for nulliparity, gestation, induction of labour, total
labour length and instrumental delivery, maternal fever did not significantly
associate with cord arterial acidaemia and low Apgar score but high base deficit
(adjusted OR 2.16, 95% CI 1.18-3.93), and neonatal unit admission 1.78 (1.102.89) reached significance.
The adverse neurologic outcome with respect to birth asphyxia and its long term
sequelae of encephalopathy and cerebral palsy are usually preceded by fetal
distress especially when fever occurs in labour. This usually manifests with fetal
heart irregularities and passage of meconium-stained liquor. Maayan-Metzer et
al8 reported that babies born to mothers with fever in labour were more likely to
have meconium-stained amniotic fluid. Perlman91 also reported similarly in his
preliminary observations of the relationship between maternal fever and neonatal
depression. He noted that the perinatal event most commonly associated with a

33

5-minute Apgar score ≤5 was maternal fever in 19 infants (32%), with meconium
+ fetal heart rate (FTHR) abnormalities in 15 (25%), and FT HR abnormalities
only in 13 (22%). Reilly et al92 reported that for a given length of labour, women
with fever are more likely to experience intervention for failure to progress,
intervention for non-reassuring electronic fetal monitoring, and infant NICU
admission. In contrast however, Lieberman et al2 did not find a higher rate of
physician-diagnosed fetal distress among women with fever (4.1% for afebrile,
1.6% for 100.5°F to 101°F, 6.6% for >101°F; p=0.4). Similarly, Herbst et al93, in a
study of fever during labour that included infants with infections, found no
increase in either fetal distress or low cord pH among febrile women.
Several studies have shown maternal fever in labour to be associated with
neonatal sepsis. A retrospective medical record review searching for women who
had a fever >100.4°F while in the active phase of labour during a 1-year period at
the University of Michigan was undertaken to investigate the relation between
isolated maternal fever in labour and neonatal sepsis. Out of the 2270 women
studied, only 82 cases of maternal fever were found. Churgay and colleagues 50
in this study observed that 6 out of 7 neonates with sepsis diagnosed were born
to these mothers. The remaining septic neonate had a mother for whom the
investigators had insufficient information available to determine the presence of
maternal fever or chorioamnionitis. The study alluded that the review reflects the
experience in a tertiary care centre with women who develop fever in active
labour. It further recommended that prospective and perhaps, multicentre studies
will be needed to try to define further causes of maternal fever and the resultant
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neonatal sepsis. In another retrospective study, Poulain94 analysed 91 neonates
born from 89 patients with temperature >37.9°C during labour. Bacterial
infections in neonates were noted in 30 of them (32%). The responsible bacteria
were noted in 21 observations: 7 group B streptococci (23%), 3 were of other
cocci; 4 were of E. coli and 7 were of other gram negative bacteria. Four
neonates presented with septicaemia (group B strep: 3 and Staphylococcus
aureus: 1). This demonstrates fever in labour as a risk factor for neonatal
infection in a high percentage of cases; thus highlighting the importance of
considering infection as a cause of maternal fever, even though many studies
have demonstrated that most intrapartum fever is not infectious in origin.
The high percentage of group B streptococcus (GBS) implicated in early-onset
neonatal sepsis resulting from intrapartum maternal fever has identified maternal
intrapatum rectovaginal colonization with GBS65. Therefore the 2010 CDC guidelines
recommend a universal culture-based strategy for identifying candidates for GBS
intrapartum antibiotics prophylaxis. Screening of all women at 35-37 weeks of
gestation is conducted by obtaining a single swab specimen from the lower
vagina (introitus) and rectum (through the anal sphincter), placing the swab in
transport media, and using selective broth media65. The culpability of GBS in this
early-onset neonatal sepsis is mostly seen in reports from the western
countries95. This however contrasts with studies from most of the developing
countries of Asia, middle East and local studies in West Africa in which the
predorminant Gram positive agents in neonatal sepsis is Staphyloccocal
infection45,47,96,97. This underscores the role of unhygienic intrapartum care in
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these low-resource developing countries asides the iatrogenic inoculation of the
GBS colonizing the perineum.
In a particular prospective study in South-south Nigeria to determine the
prevalence of neonatal sepsis, West et al98 observed that peripartum pyrexia
accounted for 7.1% of the predisposing factors for neonatal sepsis; and that
Staph. aureus organism ranked high as one of the commonest organism isolated
from the blood culture of the affected neonates. The finding of the predominance
of S. aureus isolates in neonatal sepsis was also reported in a study in Benin99.
In assessing the role of intrapartum fever in identifying asymptomatic term
neonates with early onset neonatal sepsis, Chen and colleagues10 specifically
evaluated the impact of intrapartum fever (maternal temperature >100.4°F) in
identifying these subjects. Intrapartum fever was included as a sepsis risk factor
that would prompt a sepsis evaluation. The study revealed that if intrapartum
fever were not included as a sepsis risk factor, 14 out of 53 (26%) asymptomatic
term neonates with early onset neonatal sepsis would not have been evaluated.
Few studies on the other hand did not observe the association between pyrexia
in labour and neonatal sepsis. In a study to evaluate perinatal outcomes for
infants exposed to mothers with fever in labour, Maayan-Metzger et al8
performed a retrospective cohort study of 330 mothers and their infants and 330
controls in a single institution in Israel. In this study, no cases of neonatal
infection were recorded, and no severe morbidity or mortality was present;
though babies born to mothers with fever were more likely to have meconium-
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stained amniotic fluid and were dyspnoeic on admission. The study concluded
that in low-risk asymptomatic intrapartum fever, infection is the least common
explanation. This observation may not be the case in many settings in developing
countries such as ours and those perinatal outcomes may have been influenced
by medical decisions due to fever onset. In another study by Yancey and Zhang14
to determine if women receiving continuous epidural analgesia are more likely to
develop intrapartum pyrexia and related neonatal effects, they noted that logistic
regression analysis demonstrated an association between labour epidural
analgesia and intrapartum temperature elevation. There were statistically
significant increases in the proportion of newborns that had complete blood
counts and blood cultures but however, no infants had culture-proven sepsis.
The observations of increased risk of evaluation of sepsis and treatment for
suspected sepsis in infants of women with labour epidural analgesia who
developed pyrexia was similar to that observed by Lieberman and Lang 16; and a
review of randomized and observational studies in peer review journals by
Lieberman and O’Donoghue100. To date, studies have shown that non-infectious
fever due to epidural anaesthesia actually increases the rate of maternal
antibiotic treatment and neonatal sepsis evaluation101.
Studies using intrapartum pyrexia and the other aforementioned criteria for
probable chorioamnionitis have been done to examine the possible benefits of
intrapartum maternal antibiotic administration in an effort to reduce the incidence
of neonatal sepsis. It has been proposed that intrapartum maternal antibiotic
administration results in fewer positive neonatal blood cultures and thus fewer
cases of neonatal sepsis102. As neonatal sepsis has a high morbidity and
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mortality rate, some clinicians believe that maternal fever in labour alone is
enough to indicate a high possibility of chorioamnionitis and that intrapartum
antibiotics could be administered as early as possible to prevent possible
neonatal infection50,65. In addition, because of the concern that maternal
antibiotics administration which causes the newborn’s culture to be falsely sterile,
some clinicians advocate treating all neonates with a 7-day course of intravenous
antibiotics for possible meningitis if there is a history of intrapartum antibiotics
administration50. As a result, care centres where intrapartum antibiotics
administration is advocated solely based on the presence of maternal fever in
labour, many neonates could receive a mandatory 7-day course of intravenous
antibiotics without any demonstrable benefit.
It appears that when fever in labour is a marker for infection, the risk of neonatal
death is increased. In a large retrospective cohort study examining over
11,000,000 singleton live births, Petrova et al103 observed that intrapartum fever
(at least 380C) was a strong predictor of infection-related death. These
associations were stronger among term (OR 3.16, 95% CI 1.56, 6.40 for early
neonatal; OR 1.75, 95% CI 1.20, 2.57 for infant death) than preterm infants (OR
1.52, 95% CI 1.15, 2.00 for early neonatal; OR 1.29, 95% CI 1.05, 1.57 for infant
death). The study also demonstrated that intrapartum fever was a risk factor for
several neonatal morbidities like meconium aspiration syndrome, hyaline
membrane disease, neonatal seizures, and assisted ventilation.
There exist an obvious paucity of research on maternal pyrexia in labour and its
clinical correlates in Sub-Saharan Africa (where ironically the prevalence might
be commoner); the majority of the published work being in the developed
countries. It is pertinent, owing to the fact that while in the developed society, the
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outcome of pyrexia in labour may not be as grave as it is in the developing
countries due to their level of healthcare delivery. Factors like ignorance,
illiteracy, diseases, poverty, and untoward socio-cultural practices impact
negatively on the health status in our locale104; while unwholesome clinical
practices further worsen the outcome indices. The developed countries cannot
be worst-hit by the grave consequences of pyrexia in labour than their developing
counterparts. This makes it imperative to firstly, estimate the frequency of
occurrence of pyrexia in labour in our locale, identify the associated factors, and
then the consequences of maternal fever in labour in our environment. This will
help in developing health strategies aimed at limiting the emergence of pyrexia in
labour and ameliorating the outcome when it occurs.
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CHAPTER THREE
AIM AND OBJECTIVES
3.1

Aim

To determine the clinical correlates and related fetal (or neonatal) and maternal
outcome of pyrexia in labour in the University of Benin Teaching Hospital, Benin
City (UBTH).
3.2

Specific Objectives
1.

To determine the prevalence of pyrexia in labour in UBTH.

2.

To identify the factors associated with the development of pyrexia
during labour in this centre.

3.

To determine the fetal/neonatal and maternal outcome (labour
intervention, mode of delivery and maternal/neonatal complications)
of pyrexia in labour in this centre.

4.

To compare the fetal/neonatal and maternal outcome of patients
with pyrexia in labour with those who had normal temperature
throughout the course of labour.

3.3

Null Hypothesis

Maternal pyrexia in labour is not associated with more adverse maternal/perinatal
outcome than absence of pyrexia throughout the course of labour.
3.4

Alternative Hypothesis

Maternal pyrexia in labour is associated with higher incidence of adverse
maternal/perinatal outcome when compared to patients with normal temperature
throughout the course of labour.
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CHAPTER FOUR
METHODOLOGY
4.1

Study Setting

This study will be conducted at the department of Obstetrics and Gynaecology of
the University of Benin Teaching Hospital, Benin City. The hospital serves as a
major referral for Delta, Edo, Kogi and Ondo States. Patients are usually referred
from the General Hospitals, Government owned Health Centres, Private
Hospitals, and from other departments in the hospital. The temperature readings
will be done in the labour ward of same hospital.
4.2

Study Design

This is a case-control study.
4.3

Study Population

The study will be conducted amongst women who are admitted in active phase of
labour or are for induction/stimulation of labour within the study period.
4.4

Selection Criteria

Every patient presenting in labour during the period of study, with no exclusion
criteria will be eligible for recruitment into the study. The eligibility involves those
in active phase of labour or for induction/stimulation of labour irrespective of the
gestational age (provided the age of viability is exceeded). Patients that form the
cases and consent to the study will be consecutively recruited until the sample
size for cases is completed. The cases in this study will be parturients that
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develop a single reading of temperature ≥38ºC in labour or ≥37.5ºC on two
occasions 2 hours apart according to the NICE clinical guideline in intrapartum
care37. The control will be the next woman in labour matched for age group
whose temperature measurements remain ˂37.5ºC throughout labour.
Exclusion Criteria
The following parturients will be excluded from this study:


Gestational age less than 24 weeks



Patients planned for short trial of labour



Prior labour management in a referring peripheral Centre.



Parturients who have had antibiotics, antipyretics and/or antimalarial 72
hours prior to labour.

4.5

Sample Size Determination

The minimum sample size would be calculated using the formula for comparative
study105:

n  n1  n 2 

4  Z α/2  Z 1  β

P 1



2

 P2

π 1  π 



2

Where Z/2

=

standard normal deviate (at 5% level of significance) = 1.96

Z 1-β

=

standard normal deviate (at 80% power of the study or 20% β)

P1

=

proportion of the characteristic of interest (birth asphyxia in
women with fever in labour) from a study by Lieberman et al2
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that investigated the association between pyrexia in labour
>101ºF and neonatal outcome = 31.1% = 0.311
P2

=

proportion of the characteristic of interest (birth asphyxia
from the population without pyrexia in labour) from same
study by Lieberman et al2 = 8% = 0.08

π

P1  P 2

=

0.311  0.08



2

n  n1  n 2 

4  Z α/2  Z 1  β

4 1.96  0.842

P 1


0.311

=

4.931

2

 0.1955

2

2

 P2



π 1  π 



2

1  0.196 

 0.196
 0.08



2

= 93.4 total for both groups

0.053

Therefore, the minimum sample size for each study group (n) is 47 participants.
4.6

Data Management

4.6.1

Data Collection Tools and Methods

Upon admission into the labour ward unit, routine observations will be done for
parturients in active phase of labour, or for the

commencement of

induction/stimulation of labour. Labour management will be according to labour
unit’s protocol in which the progress of labour is monitored using the Partograph
with vaginal examinations done 2 to 4 hourly as the case may be. Maternal vital
signs and fetal heart monitoring will also be as per protocol but the temperature
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of each recruited parturient will be observed using the Non-contact infrared
thermometer (NCIT). Thermofocusò 0700A2 (the most basic model of infrared
thermometer) whose temperature measurement ranges from 34 to 42.5°C will be
used for this study. The optimal distance for temperature measurement is
approximately 3cm from the body surface and it takes few seconds to obtain
reading. Its temperature readings are approximately equivalent to oral
temperature and it is FDA and CE approved for use in clinical setting. The
temperature observation is done by holding the thermometer over the central
forehead and an LED system emits two tracker light beams, which converge to
form a single red spot at the correct measurement distance. The thermometer’s
internal software applies a correction, taking into account the room temperature;
to give a temperature value approximately equivalent to oral temperature.
The temperature readings will be done by the researcher and members of the
research team trained prior to the commencement of the study on the techniques
of temperature measurement and data extraction. The temperature readings will
be obtained hourly and recorded on individual’s proforma till delivery. The labour
management and treatment of cases will be done by the labour ward team on
duty but blood samples for complete blood count, malaria parasite test; urine
sample and endocervical swab for microscopy, culture and sensitivity will be
taken by the research team from parturients with pyrexia in labour.
Subjects with a single temperature reading ≥38°C or >37.5ºC on two occasions 2
hours apart, will form the cases, while those whose temperatures remain <37.5°C
throughout the course of labour will be eligible to form the controls.
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Labour events including the number of vaginal examinations, consistency in
vulva swabbing prior to vaginal examination, rupture of membranes to delivery
interval, induction to delivery interval, duration of active phase labour,
augmentation of labour, use of epidural analgesia in labour will be observed and
recorded in each parturient’s proforma. Consistency in vaginal swabbing prior to
examination will be taken as swabbing in up to 80-100% of times in which vaginal
examination is done; while inconsistency will be taken as <80% or no swabbing
prior to each vaginal examination. The mode and outcome of delivery are noted
and both the mother and the baby are followed up till discharge. Data will be
obtained from the perinatal records and case notes of neonates admitted into the
Neonatal Intensive Care Unit (NICU) over this period. Other babies will be
assessed in the lying-in wards along with all mothers included in the study by the
researcher. The social classes of the parturients would be determined from
Olusanya et al classification making use of the educational status of the woman
and her husband’s occupation106.
The interest of the study will be patients with significant pyrexia in labour (≥38°C
single reading or ≥37.5ºC on two occasions 2 hours apart) either at admission in
labour or developed in the course of labour. The associated risk factor will be
identified. The primary outcomes of interest include asphyxia, neonatal sepsis,
endometritis and puerperal sepsis. From these primary outcomes, birth asphyxia
will be computed in the sample size calculation. Other outcomes of interest are
augmentation of labour, mode of delivery, postpartum haemorrhage, maternal
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wound infection, fetal distress, hypoxic-ischaemic encephalopathy, need for
neonatal resuscitation, SCBU admission, seizures, early neonatal death.
4.6.2

Data Analysis

All data would be computed and analysis done using SPSS version 21.0.
Categorical data will be expressed as absolute numbers and proportions.
Continuous data will be expressed as mean ± SD (where the data is normally
distributed) and compared using Student t-test. The association between
maternal pyrexia in labour with fetal/neonatal and maternal outcome will be
compared using Chi square test or Fisher exact test where appropriate. In
addition, the association between variables such as age group, parity, socio
economic class and other variables and maternal pyrexia in labour will be
determined using Chi square test or Fisher exact test where appropriate. The
level of significance will be set at P < 0.05.
Logistic regression analyses would be performed to determine the predictors of
fetal/neonatal and maternal outcomes. Logistic regression analysis will also be
used to determine the predictors of maternal pyrexia in labour.
4.7

Ethical Consideration

Approval for this study will be obtained from the Ethics and Research Committee
of the University of Benin Teaching Hospital (UBTH). Ethical considerations in
this study will be based on the general ethical principles as applicable to human
subjects.

These are respect for persons, beneficence, non-maleficence and

justice.
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1.

Respect for person: Patients will be recruited into the study after
information is provided and informed consent obtained. They will not be
coerced or induced to participate and their right to participate or to
withdraw from the study will be respected.

2.

Beneficence: Ethical obligation to maximize benefits and minimize harm or
wrong doing will be honoured. Samples will be collected using aseptic
technique and with due competence. Patients will not be made to bear any
part of the cost of investigation.

3.

Non maleficence: No harm will be done to the subjects. Strict adherence
to principles 1 and 2 above will be upheld to ensure no harm is done to the
patients in the study.

4.

Justice: Study will be open to all patients who meet the criteria for
inclusion. Refusal to participate in the study will not alter or affect the
management of patients. In addition, data will not be manipulated to suit
presumed results.
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PROPOSED TABLES
Table 1:

Characteristics of population studied

Pyrexia in labour
Yes (%)

No (%)

Age (years)
<20
20-29
30-39
≥40
Parity
0
1-4
≥5
Social class
1
2
3
4
5
Type of Labour

\

SAPL
IOL/SOL
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Table 2:

Risk factors associated with developing pyrexia in labour
Pyrexia in labour
Yes (%)

Parity
0
1-4
>4
Social class
1
2
3
4
5
Number of vaginal examination
<4
4–7
>7
Vulvo vaginal swabbing
Consistent swabbing before V.E.
Consistent swabbing before V.E.
Duration of Labour (hrs)
<8
8 – 12
>12
ROM-Delivery interval (hrs)
<4
4–7
>7
Use of epidural analgesia
Yes
No
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No (%)

X2

p.
value

Table 3:

Maternal and fetal/neonatal outcome
Pyrexia in labour
Yes (%)
No (%)

AOL
Yes
No
Mode of Delivery
SVD
OVD
C/S
Wound infection
Yes
No
PPH
Yes
No
Endometritis
Yes
No
Puerperal sepsis
Yes
No
Fetal distress
Yes
No
Live birth
Yes
No
Still birth
Yes
No
Asphyxia
1 mins A/S
Need for neonatal resuscitation
Yes
No
SCBU admission
Yes
No
Neonatal sepsis
Yes
No
Encephalopathy (HIE)
Yes
No
Neonatal seizures
Yes
No
ENND
Yes
No
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X2

p. value
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APPENDICES
APPENDIX I
PARTICIPANT INFORMATION SHEET
Study Number:
Title of the Study: THE CLINICAL CORRELATES AND FETOMATERNAL
OUTCOME OF PYREXIA IN LABOUR IN A TERTIARY HOSPITAL SETTING
PRINCIPAL INVESTIGATOR: DR. IKEKWUIBE Israel Chimdindu; Department
of Obstetrics and Gynaecology, University of Benin Teaching Hospital.
FINANCIAL SPONSORSHIP: This research project is self-sponsored.
PURPOSE OF THE RESEARCH
It is important you read and understand the following explanation of the proposed
study procedures before agreeing to participate. This information describes the
purpose, procedures, benefits, discomforts, risks and precautions associated
with this study. It also describes your right to refuse to participate or withdraw
from the study at any time. In order to decide whether you wish to participate in
this research study, you should understand enough about its risks if any, and
benefits to make an informed decision. This is known as the informed consent
process.
About the study: Fever is a recognized complication in labour that is seen often
in the delivery room but sometimes overlooked in clinical practice. This is much
more common in the tropics. Many have opined that fever is a normal feature
associated with labour, thereby attracting less attention. Despite that, it is laden
with significant fetal and neonatal morbidity and mortality; and heralds the onset
of maternal illness with grave consequences. The research on this has not been
well studied in our environment. This research seeks to identify socio-economic
and obstetric factors related to the development of fever in labour. It also intends
to determine the outcome of such labour complicated by fever. It will help in
making recommendations that will reduce the occurrence of fever in labour and
advice for care.
PROCEDURES INVOLVED IN THE STUDY
What is required? Apart from this information sheet, you will be given a Consent
Form in which you will formalize your willingness to participate. That is required
to assure that your participation is entirely voluntary. You will not be required to
do anything actively but just to give the permission to take your temperature
hourly using a non-contact infrared thermometer which will be focused 3cm from
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your forehead. The infrared thermometer is a convenient and non-invasive device
that has been cleared for use in medical facilities. Prior to the commencement of
temperature measurements, some information on demography and some obstetric
parameters will be obtained from you.
COMPENSATION
There shall be no financial compensation for participation in this study.
VOLUNTARY PARTICIPATION
Please note that your participation in this research is entirely voluntary. If you are
unwilling at any point to participate, you are completely at liberty to refuse to, and
this will not be held against you in any way, now or in future, in your management
in the University of Benin Teaching Hospital or any of its affiliated institutions.
RISKS
You face no additional risks participating in this study. Your clinical condition will
be monitored closely with prompt intervention should the need arise. This is
aimed at a satisfactory outcome for you.
BENEFITS
You may not benefit directly from the study. However, you will receive standard
clinical care and you are not facing any additional risks on account of this study.
CONFIDENTIALITY
All information obtained will be known only to the investigator. Data will be coded
and put in a data bank. There will be no identification of the patient by name
while the data is being analysed. The study result may be published in scientific
journal without identifying the subjects by name.

CONTACT INFORMATION
Dr. IKEKWUIBE Israel Chimdindu
Department of Obstetrics and Gynaecology,
University of Benin Teaching Hospital,
Benin City,
Phone Number: 07030434015
Email: israelimedicals2014@yahoo.com
Chairman, Ethics and Research Committee,
University of Benin Teaching Hospital
Benin City.
Telegram: UNITECHOS, BENIN
Telex: 41120 NG
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CERTIFICATE OF CONSENT
I have read the above information (or it has been read to me). I have had the
opportunity to ask questions about it and any questions that I have asked have
been answered to my satisfaction.
I consent voluntarily to take part as a participant in this research.
I do not consent to participate in this research

Name of Participant:
Signature of Participant:
Date:
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APPENDIX II
ETHICS AND RESEARCH COMMITTEE CLEARANCE CERTIFICATE
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APPENDIX III
PYREXIA IN LABOUR STUDY PROFORMA
1.

Hospital number --------------------------------

2.

Date ------------------------------------------------

3.

Age -------------------------------------------------

4.

Parity ----------------------------------------------

5.

Educational status (Be specific pls e.g University, college of edu.)----------

6.

Husband’s occupation (Be specific pls e.g Lawyer, petty trader etc.) -------

7.

Time of admission in labour ----------------------------------------------

8.

Time of ARM -----------------------------------------------------------------

9.

Date and time of PROM ---------------------------------------------------

10.

Epidural analgesia use in labour: (Yes )

11.

Type of labour: (SAPL

12.

AOL: (Yes

13.

TIME (hr)

) (No

)

(IOL

)

(No

(SOL

)
)

)
Temp. (°C)

TIME (hr)

0

9

1

10

2

11

3

12

4

13

5

14

6

15

7

16

8

17

Temp (°C)

14.

Total number of V.E (including midwives, med. stu, residents etc.)-----------

15.

Total number of vulvovaginal swabbing prior to V.E-------------------------------

16.

Time of delivery----------------------------------

17.

Mode of delivery: (SVD )

(OVD
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)

(C/S

)

18.

Postpartum haemorrhage (Yes

)

(No

)

19.

Interventions for intrapartum pyrexia (tick as appropriate)
Use of antipyretics/use of antibiotics/ blood or urine test (which?)
Endocervical swab

20.

Fetal/Neonatal Outcome
Fetal distress (Yes ) (No )
Still birth (Yes

) (No

)

Apgar score at 1 mins -----------Need for neonatal resuscitation ( Yes ) (No )
SCBU admission (Yes

) (No

)

Indication for SCBU admission---------------------------------------------------------Neonatal sepsis (Yes ) ( No )
Encephalopathy- HIE (Yes ) (No )
Neonatal seizures ( Yes ) (No )
ENND (Yes
21.

)

(No

)

Puerperium
Wound infection (epis., perineal tear, abd. Incision) yes
Endometritis (Yes ) (No )
Puerperal sepsis (Yes

)

(No

)
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No

