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Management of Maternal Pyrexia in Labour

Tympanic temperature of between 37.5ºC - 37.9ºC
on TWO occasions at least TWO hours apart:

Inform Obstetric team/transfer to Obstetric unit

Commence continuous electronic fetal monitoring (EFM)

Administer PO or IV Paracetamol 1g

Consider commencing IV abx as per guideline if OTHER features of maternal infection

Maternal tachycardia / Maternal tachypneoa / Fetal tachycardia / Offensive liquor / Other concerns

If commencing IV abx, follow sepsis 6 pathway as detailed page 15
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If a woman in labour has a single reading of 38ºC or above

Inform CDS co-ordinator/
transfer to Obstetric Unit

Obstetric Review

IV Paracetamol 1g

Follow Sepsis 6
(page 15)

Bloods + Blood Cultures
+ Lactate + HVS/MSU +
IV Fluids + IV Abx

Continuous
Electronic
Monitoring

Fetal

Inform Neonatal
Team at Delivery

Contact Microbiology if
Concerns

Place Maternal Sepsis Sticker in Notes to aid initial clinical assessment:
Sticker to be used by Obstetric doctor called to assess pateint with sepsis to aid initial examination
and management plan.
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Introduction
“Maternal Sepsis is a life threatening condition defined as organ dysfunction resulting from infection during
pregnancy, childbirth, post abortion or postpartum period” (1). According to MBBRACE there were 24
maternal deaths due to sepsis from 2013-2015. This was a decrease in the numbers from 2009-2012
thought to be attributed to a due to a decline in deaths related to influenza. However, numbers are
expected to rise in the next report due to the H3 strain of 2017 (2) and sepsis remains the 3rd highest direct
cause of maternal deaths (1). Group A Streprococcal Disease remains the biggest cause followed by E.Coli
genital tract sepsis (2).
Pregnant women are uniquely at risk of sepsis due to the immune modulations that occur in pregnancy.
Furthermore pregnant women are usually young and fit and able to withstand serious illness until the point
of collapse. Many of the women that die have recognized risk factors for sepsis, however even healthy
women who have had a normal pregnancy and birth can rapidly become severely ill and die (2).
Recognition of sepsis
The onset of life-threatening sepsis in pregnancy or the puerperium can be insidious, with extremely rapid
clinical deterioration, particularly where it is due to streptococcal infection. In many sepsis related deaths
women had a short duration of illness, and in some cases were moribund by the time they presented to
hospital.
It is therefore particularly important that staff in the community, including community midwives, maternity
care assistants, health visitors and general practitioners are aware of the signs and symptoms of sepsis.
The potential severity of illness in women presenting with signs and symptoms of sepsis is often
unrecognised or underestimated. The physiology of pregnancy means that tachycardia and tachypnoea
may often be assumed to be related to the pain or increased maternal effort with labour. This can result in
delays in referral to hospital, delays in administration of appropriate antibiotic treatment and late
involvement of senior medical staff (2).
The 2013-2015 MBBRACE report also stresses the importance of women themselves being informed of the
risks, signs and symptoms of sepsis and genital tract infection, and the need for them to seek early advice
if they are concerned (2).
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Signs and Symptoms
Signs

Symptoms

Tachycardia (HR >100bpm)

Fever

Tachypnoea (RR > 25)

Diarrhoea

o

o

Pyrexia (>38 C or <36 C)

Vomiting

Hypotension (Systolic BP < 90mmHg)

Abdominal pain

Low oxygen saturations (< 95% on air)

Sore throat

Poor peripheral perfusion (cap refill > 2 sec)

Upper respiratory tract infection

Pallor

Vaginal discharge

Clamminess

Wound infection

Confusion

Rash

Rash

Breast tenderness/discharge

Mottled skin
Low urine output (less than 0.5ml/kg/hour)

 Women with genital tract sepsis may present with abdominal pain, diarrhoea and vomiting. Some,
but not all, will have a raised temperature. It can be very difficult to differentiate such symptoms
from gastroenteritis, and therefore all pregnant or post-natal women presenting with such symptoms
should be carefully examined.
 Women may also present antenatally with offensive vaginal discharge, or with increased, or offensive,
lochia in the puerperium.
 Antenatally, the combination of abdominal pain and abnormal or absent fetal heart rate may signify
sepsis rather than placental abruption.
 Many of the deaths due to streptococcal disease were preceded by a sore throat or other upper
respiratory tract infections (1).
 All of the women who died from GAS between 2006 and 2008 either worked with, or had, young
children (1).
 Women may present with a rash. The typical rash of Streptococcus A
develops over 12 to 48 hours first appearing as erythematous (red)
patches on the chest and axillae which spreads to the trunk
and extremities. Typically, the rash consists of scarlet patches
over generalized redness (a patchy sunburnt appearance).
This rash will momentarily disappear with pressure,
unlike the petechial rash typical of meningiococcal septicaemia.
Typical rash of Group A Streptococcus

 Women with severe sepsis often appear deceptively well, and may maintain their blood pressure and
conceal serious illness for a prolonged period of time before sudden cardiovascular
decompensation occurs.
 Common non-obstetric causes of sepsis include urinary tract infections, pneumonia and influenza. All
of these common illnesses can lead to severe sepsis and death in pregnant / postpartum women.

It is vital that basic clinical observations (heart rate, respiratory rate, blood pressure, temperature and, if
available, oxygen saturations) are taken and plotted on a MOEWS chart on every woman who presents
Page |6
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Risk factors
Many women who present with sepsis will have no risk factors and may have had a normal pregnancy and
delivery, with no complications. In a postpartum woman with possible sepsis, any history of ragged
membranes or possibly incomplete delivery of the placenta should be sought, and the woman examined for
the presence of uterine tenderness or enlargement.














Retained products of conception (following miscarriage, TOP or delivery)
Caesarean section (an emergency CS carries a greater risk than an elective procedure)
Prolonged ruptured membranes
Premature labour
Working with, or having, young children
Following an invasive intrauterine procedure (eg amniocentesis, CVS)
Cervical suture
Obesity
Impaired immunity (eg immunosuppressants, high dose steroids, HIV infection, drug abuse)
Diabetes mellitus
Wound haematoma
History of GBS infection
Anaemia (4)

Potential causes of maternal sepsis
Pregnancy related
 Chorioamnionitis (following retained products, prolonged ruptured membranes, caesarean section,
invasive procedures)
 Post-operative (Caesarean section, cervical suture, haematoma, amniocentesis)
 Breast abscess
 Epidural abscess
Non-Pregnancy related








Urinary tract infection / Pyelonephritis (more common in pregnancy)
Pneumonia and influenza
Appendicitis (may present atypically in pregnancy)
Cholecystitis
Bowel perforation (more common with inflammatory bowel disease)
Meningitis (may be secondary to spinal or epidural)
Cellulitis

Intrapartum Pyrexia
Pyrexia in Labour is defined as the maternal core temperature greater than 38c on one reading OR
between 37.5c and 37.9c on TWO readings TWO hours apart (7).
A maternal temperature is measured by a Tympanic thermometer. The tympanic membrane of the ear
shares the same blood supply and is closely position to the hypothalamus therefore it is considered to give
an accurate approximation of the core temperature.
However, tympanic thermometers are affected by ambient temperatures, moisture, excessive wax and local
infection.
Causes of pyrexia in labour





Prolonged rupture of membranes
Chorioamnionitis
Urinary tract infection
Epidural site infections
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 Possible misoprostol administration
 As above non-pregnancy related causes but present at same time as labour
Signs/symptoms of pyrexia in labour





Maternal tachycardia
Maternal tachypnoea
CTG changes: fetal tachycardia or loss of variability
Offensive liquor

Management
The Surviving Sepsis Campaign (3) is a worldwide drive aimed at reducing mortality from sepsis by building
awareness of sepsis, improving diagnosis, increasing the use of appropriate treatment, educating
healthcare professionals and developing guidelines for care. More information about the Surviving Sepsis
Campaign can be found at www.survivingsepsis.org. The Royal College of Obstetricians and
Gynaecologists (RCOG) have adopted these management recommendations in their guidance on severe
sepsis in obstetrics (4,5).
Sepsis can be challenging to manage but a structured approach, earlier recognition, good care in both
community and hospital settings may help to save lives.
Prompt investigation and treatment, particularly immediate intravenous antibiotic treatment and early
involvement of senior midwives, obstetricians, anaesthetists, critical care consultants and microbiologists
are crucial.
The management of severe sepsis requires the rapid initiation of multiple overlapping actions. The exact
sequence will be dictated by the needs of the individual mother and the resources available.
An outline for the initial management of severe sepsis is summarised at the end of this document.
Management is described in more detail below.
See appendix at the end of the document for specific management of pyrexia in labour.

Call for help / Multi-professional approach
 Early involvement of senior midwives, obstetricians, anaesthetists and critical care consultants is
crucial.
 A Consultant obstetrician and anaesthetist should be involved in the patient’s care as soon as
possible. Early advice should be sought from other specialists, such as microbiologists, intensive
care specialists and haematologists.
 Critically ill patients should be cared for in the high dependency or intensive care unit where they can
receive supportive management of multi-organ failure.
 The neonatologist should be informed at time of delivery that sepsis is suspected/being managed
Support – airway, breathing, circulation
 Monitor and maintain airway, breathing and circulation as your first priority.
 If the patient has collapsed check that her airway is patent and that she is breathing. Give high-flow
facial oxygen by facemask with a reservoir bag and ensure the woman is maintained in the left
lateral position.
 Secure intravenous access as soon as possible
Prompt early intravenous antibiotic treatment
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Antibiotic administration should commence within the hour and should not be delayed for the results
of microbiological testing.



If possible, blood cultures should be taken prior to the administration of antibiotics, but the
commencement of antibiotic treatment should not be delayed.



A Medical microbiologist should be contacted early via switchboard for advice.



If the woman is already extremely ill, deteriorates or does not improve within 24 hours of treatment,
then additional or alternative intravenous antibiotics should be used. A Medical microbiologist must
be contacted for advice.



The most common pathogen associated with death from genital tract sepsis in the UK is group A
beta-haemolytic streptococcus. Other pathogens include E. coli, group B beta-haemolytic
streptococcus, staphylococcus aureus, coagulase-negative staphylococcus, pseudomonas sp and
mixed anaerobes/bacteroides species. Many women with genital tract sepsis will have a mixed
infection with two or more organisms.

Fluid resuscitation
Hypotension (systolic BP <90) and/or an elevated serum lactate level (>4mmol/l) should be
treated with a bolus of intravenous fluid
Women should be given an initial minimum fluid challenge of 20 ml/kg of intravenous crystalloid
(3)
(eg 75kg septic patient should be given a bolus of at least 1500ml of iv crystalloid)
If there is no improvement in the hypotension and/or the serum lactate level following the fluid
bolus, an intensive care review should be urgently sought.
The patient will need to be transferred to intensive care where vasopressors can be administered to
maintain the mean arterial pressure (MAP) >65 mmHg.

Full clinical examination
A full clinical examination should be performed aiming to identify the cause of the sepsis. This should be a
top-to-toe examination including a vaginal examination (to exclude retained tampons or swabs), and
examination of the back (to check for infection at epidural/spinal insertion site) and breast examination.

Monitor
Patients with sepsis can deteriorate rapidly. Vigilance in observation and assessment is required and vital
signs should be recorded on a HDU MEOWS chart. This may aid the early detection of a deteriorating
patient. A senior medical review (ST3 or above) should be sought immediately if a patient is scoring 2
ambers or 1 red.
 Respiratory rate, pulse, blood pressure and oxygen saturations (every 15 minutes until
stabilised,
then at least hourly)
 At least four hourly temperature
 Hourly urine output – Foley’s catheter with urometer.
 Blood samples 4–12 hourly depending on clinical condition
o FBC, clotting screen, U&E, LFTs, bicarbonate and lactate (blood gas processed in obstetric
theatres analyser).
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Microbiology testing
 Swabs or cultures should be taken from all potential sources of sepsis.
 Samples should be sent urgently to the microbiology laboratory (via the porters), where immediate
microscopy should be performed on appropriate samples (contact the on-call microbiology
technician).
 The results of microbiological testing should be promptly followed up and antibiotic treatment altered
accordingly.
 Samples should include
o blood cultures from all patients with pyrexia >38 0C or with other clinical signs indicating
possible sepsis
 from at least two separate sites - only from central lines and peripheral sites, not from
venflons
 complete the ‘acquiring blood culture sticker’ that is in each blood culture kit and stick
in the notes
o high vaginal swabs
o urine
o wound swabs
o throat swab
o faeces
o sputum

Blood tests
Full blood count - The white blood cell count (WCC) is commonly raised (greater than 14) with a high
neutrophil count in sepsis. However the WCC may also be low (less than 4) indicating severe sepsis. The
platelet count may be low or raised.
Renal and liver function - Acute tubular necrosis may develop which can lead to renal failure with raised
urea, creatinine and potassium levels.
The pro-inflammatory state of sepsis can also lead to
hyperbilirubinemia and jaundice. Avoid using gentamicin in patients with acute kidney injury.
Clotting studies - Disseminated intravascular coagulation (DIC) is a potential complication of severe
sepsis. The activated partial thromboplastin time (APPT), prothrombin time and fibrinogen should be
checked. In addition, observe for clinical evidence of undue bleeding/bruising. If any of the investigations
are abnormal, consider treatment with platelets, fresh frozen plasma (FFP) and/or cryopreciptate and liaise
immediately with the on call clinical haematologist.
Arterial Blood Gas and serum lactate - very useful investigations in any patient who is unwell. Patients
with severe sepsis or septic shock typically have a high serum lactate which may be secondary to
anaerobic metabolism due to poor tissue perfusion causing a metabolic acidosis (arterial pH < 7.35).
Respiratory compensation can occur in the form of hyperventilation leading to a low PaCO 2.
Serum bicarbonate is usually low (normal value 24-33mmol/L), as bicarbonate is consumed in buffering
hydrogen ions as serum lactate increases. As shock progresses the metabolic acidosis will worsen,
compensatory mechanisms become exhausted and the blood pH decreases further (<7.2). Early
respiratory failure can lead to hypoxia with PaO2 < 8kPa.
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The blood gas analyser located in the obstetric theatres will measure the pH, PaO2 and PaCO2 and in addition
the serum lactate and bicarbonate and should be used in preference to the CDS machine in severely unwell
patients.
A lactate level of greater than 2 mmol/l, is well established as a poor prognostic indicator (6). Obtaining a
lactate level is essential to identifying tissue hypoperfusion in patients who are not yet hypotensive but who are
at risk of septic shock.

Any patient with an elevated lactate (>2 mmol/l) must be given an initial minimum fluid challenge of 20
ml/kg of crystalloid fluid regardless of their blood pressure. The blood lactate should then be repeated (a
venous sample can be taken in a heparinised syringe and processed in CDS or CDS theatres if an arterial
sample is not required). If there is no improvement in the serum lactate level following the fluid bolus then
the patient should be immediately discussed with intensive care.
Remove the source of sepsis
If possible, the source of sepsis should be removed.
 Delivery should be expedited if there are signs of chorioamnionitis.
 Any retained products of conception should be removed.
 A laparotomy and sometimes hysterectomy may be necessary.
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Imaging
Imaging may help to identify the source of the sepsis.
 Abdominal and pelvic ultrasound for retained products of conception or abdominal collection
 Chest X-ray
 CT Chest, abdomen and pelvis
Prophylactic treatment
Women with sepsis are at increased risk of venous thromboembolism. Deep venous thrombosis
prophylaxis with low-molecular weight heparin and/or the use of compression stockings should be
considered (as per NBT guideline).
To reduce the risk of stress-ulcer formation prophylactic treatment with an H-2 blocker (eg ranitidine 150mg
PO bd) or a proton pump inhibitor (eg omeprazole 40mg PO od) is recommended.
Prevention of sepsis
It is estimated that in the UK, one in ten patients will acquire an infection as a result of being in hospital, at
the cost of about £1 billion per year. The importance of hand washing, hygiene and antisepsis are well
established (please refer to NBT guidelines).
Other techniques to reduce the incidence of sepsis include barrier nursing, the use of antibiotic prophylaxis
for preterm and prolonged rupture of membranes, and perioperative antibiotics for caesarean sections,
manual removal of placenta and anal sphincter tear repair (please refer to NBT guidelines).

For further information please see NBT Trust policy- Resuscitation
http://sharepoint/sites/cec/Shared%20Documents/1%20-%20Clinical%20Policies%20%20Trust%20wide/Clinical%20Practice%20(CP)%20Policies/Resuscitation%20Policy.pdf

Audit and Monitoring
An audit will be undertaken at least every three years which will audit compliance with this
guideline. Where NICE Clinical guidelines exist the NICE audit support tool will be utilise to
measure against standards set. The audit will be presented at the divisional audit meeting
following which an action plan will be formulated to correct any deficiencies identified and a date
for re-audit planned. The implementation programme of the action plan will be reviewed 6 months
after the presentation.
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Immediate Management of Maternal Sepsis
Does the woman have a history
sugges ve of INFECTION? e.g.
• MOEWS Score: 1 or more red, 2 or more
amber
• Abnormal abdominal or pelvic pain
• Diarrhoea and vomi ng
• Offensive vaginal discharge/SRM
• Recent invasive procedures eg. LSCS,
instrumental birth, amniocentesis
• New cough/sputum/chest pain
• Urinary frequency/urgency/dysuria/loin pain

Are TWO or more of these new clinical
signs present :
• Temperature below 36°C or above 38°C
• Heart rate: more than 100 bpm if antenatal
more than 90 bpm if postnatal
• Respiratory rate more than 20
• Acutely altered mental state
• White blood cell count above 12 x109/L
or below 4 x109/L

If signs of SEPSIS: CALL FOR HELP and follow the SEPSIS SIX within ONE HOUR
1.

Give High Flow Oxygen
o

2.

Give IV Fluid Therapy
o
o

3.

FBC/U&E/LFT/clo ng/CRP/ blood glucose, consider G&S
Can use arterial or venous blood gas for lactate (analyse using machine in theatre)

Give IV Broad Spectrum An bio cs
o

6.

Also consider sputum/urine/HVS/throat swab/wound swab/stool sample etc

Take bloods including LACTATE
o
o

5.

20ml/kg Hartmann’s administered IV immediately e.g. 1.5L for a 75Kg woman
Use wide bore cannulae (at least grey)

Take Blood Cultures (but do not delay administering an bio cs)
o

4.

15 L via non-rebreathe mask, if required

Administer ASAP, must be given within 1 hour of recognising sepsis (see
maternal sepsis guideline) Do not delay an bio cs if cultures not available.

Measure accurate urine output
o
o

Start fluid balance record
Urinary catheter & hourly measurement

Sepsis is SEVERE if there is evidence of new ORGAN DYSFUNCTION e.g.
• Lactate 4 mmol/L or higher
• Oliguria (less than 0.5ml/ kg/hr)
• Deranged renal func on

• Low BP: systolic below 90
mmHg or more than 40mm/Hg
drop from baseline

• Deranged clo ng
• Low platelets
• Hypoxia

ALSO CONSIDER:
• IF ANTENATAL – REMEMBER FETAL MONITORING
• IF POSSIBLE REMOVE SOURCE OF INFECTION eg retained products, deliver baby
• COMMENCE CRITICAL CARE OBSERVATION CHART
Sepsis requires mul -professional team input from:
• Midwife coordinator
• Senior obstetrician

• Senior obstetric anaesthe st
• Microbiology
• Intensive/cri cal care team
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Antibiotic guidelines for empirical treatment of common perinatal infections
Indication

IV antibiotic

Po switch

Mastitis

Flucloxacillin

Flucloxacillin

*If Penicillin
allergy
Clindamycin

2g QDS

500mg QDS

300mg QDS

C-section wound
infection

Co-amoxiclav

Co-amoxiclav

Clindamycin

1.2g TDS

625mg TDS

300mg QDS

IV cannula site
infection

Flucloxacillin

Flucloxacillin

Clindamycin

2g QDS

500mg QDS

300mg QDS

Endometritis /
retained products

Co-amoxiclav

Co-amoxiclav

1.2g TDS

625mg TDS

Chorioamnionitis
associated with
PROM

IV Ceftriaxone 2g
OD + Metronidazole
500mg TDS

Co-amoxiclav
625mg PO TDS

Oral Clindamycin
300mg QDS+
ciprofloxacin
500mg BD
Oral Clindamycin
300mg QDS+
ciprofloxacin
500mg BD

Acute pyelonephritis

IV Ceftriaxone 2g
OD

Check culture
results

N/A

Toxic shock
syndrome**

Ceftriaxone 2g OD
+clindamycin 600mg
QDS
IV Ceftriaxone 2g
OD + Metronidazole
500mg TDS +/single dose
Gentamicin 7mg/kg
Amoxicillin 2g TDS
IV + Clarithromycin
500mg BD IV

Clindamycin
300mg QDS

Discuss with Medical
Microbiologist if
allergy.

See cultures

Discuss with Medical
Microbiologist if
allergy

Clarithromycin
500mg po BD

Ceftriaxone 2g OD IV
+ Clarithromycin
500mg IV BD or
Levofloxacin 500mg
IV BD (if type 1
reaction)

Severe sepsis with
no focus

Severe Community
Acquired
Pneumonia

Notes:
- Premature Rupture Of Membranes (PROM) between 24 – 34 weeks – Erythromycin 250mg PO QDS as per
SRM guideline.
*Penicillin allergy – applies to patients whose allergy is a rash only. If anaphylaxis, call Medical Microbiologist for
advice. Note nausea or GI upset, without a rash, is not an allergy for assessment of penicillin allergy ( see
Section 7 of the NBT Antibiotic Guidelines).
- If patient has history of MRSA colonisation or infection seek advice from Medical Microbiologist
**Toxic Shock Syndrome: Shock associated with fever, vomiting, diarrhoea and often a rash which may peel like
sunburn. It is caused by Staphylococcus aureus or Streptococcus pyogenes (“Group A strep”).
- All empirical antibiotic treatment should be modified in light of culture results and clinical progress
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Appendix 1

