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INTRODUCTION

Burden of maternal sepsis

Annually, across the globe, approximately 210 million women will become pregnant.1  Tragically, 303,000 of these women

will die from causes related to their pregnancy or postpartum period.2  The vast majority of these deaths occur in low-

income settings, and it is estimated that 98% could be prevented.1

Best current estimates suggest that 10.7% of maternal deaths are due to maternal sepsis, making it the third most

common cause of maternal death worldwide, after postpartum hemorrhage and pre-eclampsia.3  Maternal sepsis is a

highly lethal condition, as without prompt recognition and appropriate treatment, it can quickly cause death.4  The

rapidly progressive nature of this condition makes it challenging to treat, especially in low-resource settings.

Even if treated, long-term morbidity from the condition is common.5,6  Antepartum and intrapartum maternal sepsis can

also lead to neonatal sepsis, or other adverse neonatal outcomes such as preterm birth, admission to NICU and an

increased perinatal mortality rate.7,8,9

The World Health Organization (WHO) advises that maternal infection, and subsequent sepsis, can be eliminated with

good hygiene and infection control practices, as well as prompt recognition and treatment of these conditions.10  This

chapter de8nes sepsis then describes current best management, aiming to guide the appropriate prevention, recognition

and treatment of cases of maternal sepsis, and therefore reduce mortality and morbidity from this condition.

This chapter should be cited as follows:  

Cheshire J, Dunlop C, et al, Glob. libr. women's med.,
ISSN: 1756-2228; DOI 10.3843/GLOWM.413113

The Continuous Textbook of Women’s Medicine Series – Obstetrics Module
Volume 13
OBSTETRIC EMERGENCIES
Volume Editor: Dr María Fernanda Escobar Vidarte, Fundación Valle del Lili, Cali, Colombia

Chapter

The Management of
Maternal Sepsis
First published: February 2021

The Continuous Textbook of Women\'s Medicine Series ISSN: 1756-2228; DOI 10.3843/GLOWM.413113 07/07/2021

Obstetrics - V13 - Obstetric emergencies - Chapter Page 1 of 19



DEFINITION OF MATERNAL SEPSIS

Sepsis develops when the body’s defence reactions against infections, cause harm to its own organs.4  It is a condition

that can a?ect all populations, including the general adult population and children.

In 2017 the de8nition of maternal sepsis was updated by WHO. WHO now de8nes maternal sepsis as “organ dysfunction

resulting from infection during pregnancy, childbirth, post-abortion, or postpartum period”,4  which includes 42 days after

the pregnancy has terminated, irrespective of the cause. This updated de8nition does not require the source of infection

to be directly related to the pregnant state. Instead, any infection in the pregnant or postpartum state from which sepsis

develops would be considered ‘maternal sepsis’.

This new de8nition reCects the change in the international discussion surrounding sepsis in the adult population. The

previous understanding of sepsis, as infection plus systemic inCammatory response (SIRS), has now been updated. The

most recent consensus de8nition on sepsis, from 2016, recommends the diagnosis of sepsis to be based on organ

dysfunction secondary to infection.11

The de8nition of organ dysfunction is an increase in the sequential organ failure assessment (SOFA) score of more than

two points.11  In practice, however, the SOFA score (Table 1) relies on the results of laboratory investigations, which

makes a retrospective score and, therefore, is too slow to guide the appropriate timeliness of clinical actions required in

cases of sepsis. Owing to its need for laboratory investigations, its use is also not be possible in low-resource settings.

Table 1 The sequential organ failure assessment (SOFA) score.11

1 2 3 4

Respiration

PaO2/FIO2  (mmHg)

SaO2/FIO2

<400

221–301

<300

142–220

<220

67–141

<100

<67

Coagulation

Platelets × 103/mm3 <150 <100 <50 <20

Liver

Bilirubin (mg/dL) 1.2–1.9 2.0–5.9 6.0–11.9 >12.0

Cardiovascular

Hypotension* MAP
<70 mmHg

Dopamine ≤5 or
dobutamine (any)

Dopamine >5 or
norepinephrine ≤0.1

Dopamine >15 or
norepinephrine >0.1

Neurological

Glasgow coma scale 13–14 10–12 6–9 <6

Renal

Creatinine (mg/dL)

Urine output
(mL/dL)

1.2–1.9

–

2.0–3.4

–

3.5–4.9

<500

>5.0

<200

MAP, mean arterial pressure; PaO2, arterial partial pressure of oxygen; FIO2, fractional inspired oxygen; SaO2, peripheral

arterial oxygen saturation.

*Vasoactive medications administered for at least 1 hour (dopamine and norepinephrine µmg/kg/min)

It is important that the de8nition of maternal sepsis reCects the update of international understanding on sepsis for two

reasons: 8rst, to allow for cases of maternal sepsis to be compared accurately with other groups in the adult population;
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and, secondly, because the normal physiological values that are measured using the SIRS criteria vary in pregnancy when

compared to the general adult population.12  This latter factor can make sepsis diQcult to diagnose in the pregnant and

postpartum population using the prior de8nition.13

RISK FACTORS FOR MATERNAL SEPSIS

Whether the pregnant state itself causes an increased susceptibility towards infection is debatable, but there is evidence

that the severity of infection experienced is increased14  putting expectant and postpartum women at increased risk of

sepsis. Pregnant women are more susceptible to a few speci8c infections, namely malaria, listeriosis and HIV.14  The

increase in severity and susceptibility is multifactorial. A change in the maternal immune system, physical changes (i.e.

increased urinary stasis), increased risk of developing immunocompromising conditions (such as gestational diabetes),

and pregnancy-speci8c invasive procedures and pregnancy-speci8c infections, i.e. chorioamnionitis, are all contributing

factors.

A number of risk factors have been identi8ed which further increase an individual’s risk of developing an infection during

pregnancy and childbirth. These can be divided into social factors, medical factors and factors related to childbirth

(Figure 1).5,6,15,16,17,18,19,20,21,22 

Figure 1 Factors that increase infection risk in pregnancy.

Factors in the healthcare system can also increase risk of infection. Sta? workload burden may be too great to allow

appropriate care for all patients, or there may be a lack of sta? available to cover all centers in the health system.23

Additionally, sta? may lack awareness of the signs and symptoms of maternal sepsis, and how best to manage this. The

health system infrastructure may be lacking, i.e. a weak medical supply chain may mean no antibiotics are available for

treatment, and there may not be access to referral centers or ICUs.24  If there are inadequate sanitation practices, then

attending a health facility may actually increase a women’s risk of developing an infection.25

PREVENTION OF MATERNAL INFECTION AND SEPSIS

If maternal infections can be prevented, then maternal sepsis and deaths can be averted. It is therefore essential to
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maximize opportunities to prevent infections, particularly in low- and middle-income country (LMIC) settings where

treatment of infection and sepsis is more challenging. Preventing transmission of infections also reduces the likelihood

of exposure to antibiotic resistant organisms and contributing this this global health crisis.26

Key components on the prevention of maternal sepsis

Key documents:

“Water, sanitation and hygiene in health care facilities. Practical steps to achieve universal access to quality care.”

Publication of the World Health Organization and Unicef,

2019.27https://apps.who.int/iris/bitstream/handle/10665/311618/9789241515511-eng.pdf?ua=1.

“A Guide to the Implementation of the WHO Multimodal Hand Hygiene Improvement Strategy”. Publication of the

World Health Organization, 2009.28https://www.who.int/gpsc/5may/Guide_to_Implementation.pdf.

“WHO recommendations for prevention and treatment of maternal peripartum infections.” Publication of the World

Health Organization, 2015.29https://apps.who.int/iris/bitstream/handle/10665/186171/9789241549363_eng.pdf?

sequence=1.

Guidelines for infection prevention

There are key areas for infection prevention in maternity settings where guidance is available.

Water, sanitation and hygiene infrastructure

Water, sanitation and hygiene (WaSH) infrastructure is a central requirement for infection prevention in a functioning

health facility, and without this the risk of hospital-acquired infections is increased. WHO has detailed guidance on how

this can be reviewed, and improved where needed.26,27  Factors which must be reviewed include access to running water,

sanitation services, such as toileting facilities, hand hygiene resources and healthcare waste disposal. These are not

guaranteed, particularly in low-resource settings.25,27,30  Recent work by the Soapbox collaborative, an NGO working to

prevent infections at the time of delivery in low-resource settings, has focused on the role of cleaners on maternity units

and the importance of adequate training to ensure clean delivery areas.31  If any of these conditions are not available,

then reviewing and facilitating improvements, using tools such as WASHFIT,26  can lead to improved quality of care to

protect the health of women in maternity settings.

Hand hygiene

There are comprehensive guidelines and tools produced by WHO, on the central importance of good hand hygiene to

prevent transmission of infection (Figure 2).32  This includes a guide to implementing the strategy in di?erent settings.33

The 8ve key moments for hand hygiene are before touching patient, before aseptic procedures, after contact with body

Cuids, after touching a patient and after touching the patient’s surroundings. Hands should be cleaned with soap and

water if visibly soiled, or after toileting. Otherwise, it is appropriate to use alcohol-based handrub.34

•

•

•
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Figure 2 WHO ‘Your 5 Moments for Hand Hygiene’ poster.35  Available under Creative Commons Licence

https://creativecommons.org/licenses/by-nc-sa/3.0/igo/.

Antibiotic prophylaxis

WHO has issued evidence-based guidance on the necessary actions in pregnancy and childbirth to reduce the risk to

patients of developing maternal infections,29  which includes indications for antibiotic prophylaxis and treatment

guidance for some infections. In addition, two recent studies have provided insight into the bene8ts of antibiotic

prophylaxis around the time of pregnancy and childbirth.36,37  These recommendations have been compiled below in
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Table 2.

Table 2 Recommendations for antibiotic prophylaxis in pregnancy and labor.29,37

Is antibiotic prophylaxis recommended? Yes No

First trimester Abortion or miscarriage surgery (MVA/EVAC/D&C) X

Second or third
trimester

Preterm prelabor rupture of membranes (PPROM) X

Normal second or third trimester X

Preterm labor with intact amniotic membranes X

Prelabor rupture of membranes (PROM) at or near term X

First and second stage of
labor

Vaginal group B streptococcus (GBS) colonization X

Meconium-stained amniotic Cuid X

Normal vaginal birth X

Operative vaginal birth (forceps or vacuum-assisted delivery)* X

Third stage of labor Manual removal of the placenta X

3rd or 4th degree perineal tears (torn anal sphincter, anus or rectum) X

Episiotomy X

Cesarean section Elective or emergency cesarean section (antibiotics should be given
BEFORE skin incision)

X

*Note: Recent trial evidence from the ANODE study has demonstrated bene8t from prophylactic antibiotics during

operative vaginal birth.36 WHO guidelines have not yet been updated to incorporate this new evidence. The table above

reCects the current WHO guidance for operative vaginal birth.

Sensitivity testing and treatment of infections

It is important to remember that pregnant women are still susceptible to infections that are not directly related to being

pregnant, such as pneumonia or meningitis. For all infections, it is recommended that healthcare workers follow national

guidance for antibiotic treatment. Correct antibiotic usage will depend on the organisms considered to be the most likely

causative agents, and public health drives to reduce the development of antibiotic resistance globally. For these reasons

it is essential that antibiotics are used appropriately, following WHO or national guidance.

Antenatal care

Finally, antenatal care should involve a combination of screening activities and preventative measures for infections that

are endemic to the region. There should also be capacity for treatment of these infections if they are detected. Oral iron

and folic acid supplementation is recommended for the prevention of maternal sepsis. The importance of malaria

prevention and control for the pregnant population should not be forgotten in endemic areas. WHO recommends

intermittent preventative treatment with sulfadoxine-pyrimethamine to be delivered during antenatal care visits.38

As well as endemic diseases, screening for common diseases in pregnancy is vital, and recommended to be conducted

during routine antenatal care visits. Treatment can reduce susceptibility to infections later on in the pregnancy, and

therefore save lives. This should include culture screening for asymptomatic bacteriuria for pregnant women. It is also

recommended to routinely test for HIV and syphilis, and other key tests dependent on the setting. If women test positive

during their antenatal care visits, then treatment should be initiated as soon as possible.38
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RECOGNITION OF MATERNAL SEPSIS

Maternal sepsis is a medical emergency. Disease progression may be more rapid than in the non-pregnant state. Early

recognition of the signs and symptoms is therefore crucial to enable prompt treatment to improve both maternal and

fetal outcomes. Recognition of maternal sepsis can be diQcult during pregnancy; however, as the typical features of

maternal sepsis may not be present or may be masked by natural physiological changes that occur during pregnancy.12

For this reason, a high index of suspicion is required, with the need to pay particular attention to any concerns raised by

the patients themselves or by their family members.

Maternal sepsis should be considered if there is a suspected or con8rmed infection plus any sign(s) of organ

dysfunction. The presence of any features of maternal infection should therefore prompt healthcare providers to

consider whether there are signs of organ dysfunction and whether this could be maternal sepsis  (Figure 3).

Figure 3 Components of maternal sepsis.

The role of biomarkers to identify patients with sepsis is a promising area of development within the 8eld; however,

currently no one biomarker has been identi8ed as the gold standard.39  Biomarkers for sepsis could be used as a

diagnostic tool, for staging of disease severity, for monitoring clinical response to sepsis treatment and for

prognostication. Commonly used markers such as white cell count and C-reactive protein are neither speci8c nor

sensitive.

Whilst the use of procalcitonin in guiding antibiotic therapy in patients with sepsis shows promise, NICE guidelines 40

state there is currently insuQcient evidence to support their routine use in guiding sepsis management, whilst the latest

Surviving Sepsis Campaign (SSC) Guidelines41  found their was only low quality evidence to support its use. Further

caution should be taken when considering its use within the pregnant population given the absence of an accepted

normal range during pregnancy and the postoperative period.42

Serum lactate has also been suggested as a useful biomarker to guide sepsis management, with elevated lactate levels

associated with poor outcome in maternal sepsis. The measurement of serum lactate is recommended as part of the

latest 1-hour SSC treatment bundle,43  with a repeat measurement required if initial lactate is greater than 2 mmol/L.

Furthermore, the measurement of lactate levels has been incorporated into the latest Intentional Consensus De8nition

of septic shock,11  which can be de8ned as “sepsis with persistent hypotension requiring vasopressor therapy to elevate

mean arterial pressure (MAP) to greater than or equal to 65 mmHg and a lactate of greater than 2 mmol/L despite

adequate Cuid resuscitation”.

Maternal infections

A detailed history and thorough clinical examination will help identify common features of maternal infections. Maternal

infections are any infections that develop during pregnancy, childbirth, post-abortion or postpartum period. Below are

some of the features of common maternal infections (Table 3).19,20,44

Table 3 Features of common maternal infections.

Infection Features
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Breast abscess/mastitis Breast pain and tenderness, erythema, painful induration, nipple discharge

Chorioamnionitis Abdominal pain, vaginal bleeding, o?ensive vaginal discharge or lochia, uterine
tenderness, delayed uterine involution, fetal tachycardia >160 beats per minute, fever

Endometritis/septic
abortion

Abdominal pain, vaginal bleeding, o?ensive cervical discharge, uterine tenderness,
delayed uterine involution, fever

Infected wound (perineal or
abdominal)

Discharge from wound, pain, erythema and swelling around wound

Malaria Fever, headache, muscle/joint pain, jaundice, anemia

Meningitis Headache, rash, photophobia, neck sti?ness, confusion, fever, nausea and vomiting

Respiratory tract infection Productive cough, sore throat, shortness of breath/diQculty breathing, chest pain
and fever

Toxic shock syndrome
(streptococcal and
staphylococcal)

Nausea, vomiting, diarrhea, watery vaginal discharge, generalized maculopapular
rash, conjunctival su?usion

Urinary tract infection Dysuria, increased frequency, urgency, abdominal/Cank/back pain, rigors, fever,
nausea and vomiting

Non-speci;c features of
infection

Lethargy, reduced appetite, fever, nausea, vomiting

Infection Features

Features of suspected maternal sepsis

Optimal clinical management requires early intervention prior to the point of organ dysfunction. Abnormal maternal vital

signs can herald impending organ dysfunction and the need for urgent intervention. Signs of organ dysfunction can be

identi8ed by measuring the patient’s vital signs (respiratory rate, heart rate, blood pressure, urine output, mental state).

In some healthcare settings, measurement of the patient’s oxygen saturation and lactate may also be possible and

provide further evidence of organ dysfunction. Clinical signs suggestive of maternal organ dysfunction are:45

Respiratory rate greater than or equal to 25 breaths/min;

New need for oxygen to keep saturations above 92%;

Heart rate greater than or equal to 130 beats/min;

Systolic blood pressure less than 90 mmHg;

Not passed urine in over 18 hours (or less than 0.5 ml/kg/h if catheterized);

Change in patient’s mental state or a new onset confusion;

Serum lactate of greater than or equal to 2 mmol/L;

Non blanching rash, mottled/ashen/cyanotic.

The presence of any of the above features along with a clinical suspicion of an infection should alert the healthcare

provider to the possibility that the patient has maternal sepsis and requires urgent treatment.

It is important to note that the presence of a pyrexia is no longer considered to be evidence of having maternal sepsis,

as a temperature on its own is not a sign of organ dysfunction, merely a sign that the patient may have an underlying

infection.46  The presence of hypothermia has a stronger association with adverse outcomes.47

Early warning scores

Maternity departments should have a standard method in place for recording patient’s vital signs during their inpatient

stay. If available, patient’s vital signs should be recorded on a modi8ed early obstetric warning score (MEOWS) or similar

chart.46  Figure 4 illustrates an example of a paper based MEOWS chart. These charts track patient’s vital signs over time

and trigger a clinical action when the vital signs become deranged and have been shown to help identify patients at risk

1.

2.

3.

4.

5.

6.

7.

8.
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of deterioration. Their use in obstetrics has been associated with a reduction in mortality.48  These charts will only work

well, however, when a complete set of observations are taken on a regular basis. Missing or irregular observations

reduce the ability to recognize deteriorating patients.49

Early warning scores have been demonstrated to outperform the SOFA and qSOFA scores as tools to identify high risk

patients outside of the intensive care setting; however, the low sensitivities of each of these methods may limit their use

as a predictive tool for adverse outcomes.50,51,52,53,54

To be e?ective early warning scores should be accompanied by a clear escalation policy to guide healthcare providers on

the need for further action to optimize patient care. A decision making tool can help guide healthcare providers on when

to act in patients with maternal sepsis.45,55  A decision tool suitable for low resource settings has been developed and

successfully trialed56  and been shown to help improve the recognition and management of maternal sepsis.

Figure 4 Example of a paper based MEOWS chart.

Laboratory investigations

Whilst not routinely available in all healthcare facilities, laboratory Investigations can be useful in determining whether

The Continuous Textbook of Women\'s Medicine Series ISSN: 1756-2228; DOI 10.3843/GLOWM.413113 07/07/2021

Obstetrics - V13 - Obstetric emergencies - Chapter Page 9 of 19



there is any biochemical evidence of organ dysfunction. Evidence of an acute kidney injury (raised serum urea, creatinine

and reduced eGFR), elevated serum lactate, hematologic derangements (low platelets) or derangement of synthetic liver

function (prolonged clotting, raised bilirubin) in the presence of a suspected infection should alert the healthcare

provider to the possibility of maternal sepsis. Other laboratory investigations such as full blood count, serum

electrolytes, serum C reactive protein and serum glucose may also be measured, if available, to aid diagnosis and

management.46  Serial lactate measurements may be used to monitor treatment progression with early lactate clearance

indicative of improved survival.57

MANAGEMENT OF MATERNAL SEPSIS

Suspicion of maternal sepsis should prompt an immediate review by a senior clinician. 46  Treatment should not be

delayed whilst awaiting this review. The aim of sepsis management is to maintain perfusion of vital organs whilst

identifying and treating the source of the infection. For patients with sepsis, prompt treatment is crucial is associated

with reduced mortality.58

Use of a sepsis care bundle

Care bundles are a set of evidence-based components which when performed together and reliably, improve patient

outcomes. Completion of each element of the bundle is necessary to achieve the desired outcome and not completing

one of the elements may therefore a?ect the overall patient outcome. In high-income countries the use of sepsis care

bundles for the immediate management of sepsis has been shown to reduce mortality and improve patient

outcomes.59,60  The SSC bundles43,61  and the UK Sepsis Trusts’ Sepsis 6 bundle62  have been adopted worldwide to good

e?ect.60,63  In low resource settings, however, use of these sepsis care bundles is often not possible due to resource

limitations. Currently no maternal sepsis care bundle exists, however, work is underway to test a maternal sepsis care

bundle, the “FAST-M” maternal sepsis care bundle (Figure 5)56  that is speci8cally aimed at treating maternal sepsis in low

resource settings.
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Figure 5 Example of a paper-based clinical treatment tool to guide healthcare

practitioners through the recommended steps for managing a patient with

maternal sepsis.

Key components in the management of maternal sepsis

Key documents:

Rhodes A, Evans LE, Alhazzani W, Levy MM, Antonelli M, Ferrer R, et al. Surviving Sepsis Campaign: International

Guidelines for Management of Sepsis and Septic Shock: 2016. Intensive Care Med 2017;43 : 304–77. Doi:

10.1007/s00134–017–4683–6.

National Institute for Health and Care Excellence (NICE). Sepsis: recognition, assessment and early management,

2016. https://www.nice.org.uk/guidance/ng51/evidence/full-guideline-2551523297.

Society for Maternal-Fetal Medicine (SMFM), Plante LA, Pacheco LD, Louis JM, Louis JM. SMFM Consult Series #47:

Sepsis during pregnancy and the puerperium. Am J Obstet Gynecol 2019;220(4):B2–10.

•

•

•
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Fluids

Restoration of organ perfusion is a key part of maternal sepsis treatment; however, the optimal volume and timing of

intravenous Cuid therapy in sepsis is not currently known. The aim of Cuid resuscitation should be to restore organ

perfusion and achieve hemodynamic stability. Several studies have provided conCicting evidence around the bene8ts

and risks of aggressive early goal directed Cuid resuscitation.64,65,66,67,68,69

Despite being considered safe,70  the lack of a clear bene8t of using albumin compared to crystalloid71,72,73,74  coupled

with its increased expense makes crystalloid solutions the Cuid of choice in the initial resuscitation in patients with

sepsis.41,46

In light of available evidence in the non-pregnant population the SSC recommend that if hypotensive or lactate is greater

than or equal to 4 mmol/L, initial Cuid resuscitation should follow a Cuid bolus regimen using intravenous balanced

crystalloids or saline.43  Initial Cuid resuscitation should consist of Cuid boluses up to a total of 30 ml/kg of crystalloid

over 3 hours with frequent reassessment of the patient’s hemodynamic status in between boluses.41  It is recommended

that each Cuid bolus consists of 500 ml crystalloid over less than 15 minutes.46  Reassessment of the patient’s

hemodynamic status in between boluses should take the form of a thorough clinical examination and assessment of the

patient’s vital signs to avoid a sustained positive Cuid balance which has been shown to worsen mortality in sepsis.75,76

The use of passive leg raising may be used to determine the patient’s Cuid responsiveness and need for further Cuid

boluses.77  Fluid responders will demonstrate an increase in cardiac output after 2–3 minutes of passive leg raise, whilst

those who do not demonstrate an increase in cardiac output may bene8t from vasopressor therapy. Passive leg raising

should not be used to guide Cuid therapy in the third trimester due to compression of the inferior vena cava. In these

patients small boluses of 250–500 ml should be administered; if there is a corresponding increase in cardiac output,

further Cuid administration is likely required. If measurement of lactate is available, normalization of lactate in patients

with raised lactate can be used to guide Cuid resuscitation. A recent trial comparing the role of a Cuid resuscitation

strategy targeting normalization of capillary re8ll time versus one targeting normalization of serum lactate found no

survival bene8t in using capillary re8ll time to guide Cuid resuscitation.78

If there is no improvement in the patient’s hemodynamic status despite adequate Cuid resuscitation, the need for

vasopressor support should be considered, aiming for a target mean arterial pressure (MAP) of greater than or equal to

65 mmHg.41,77  Norepinephrine is the recommended 8rst line vasopressor for use in maternal sepsis.77  The target MAP

should be individualized based on determining overall organ perfusion.

Care must be taken in children under 16 years of age where aggressive Cuid therapy has been demonstrated to worsen

survival.79  Fluid management in patients with maternal sepsis and pre-eclampsia is complicated due to their increased

risk of developing pulmonary edema and should therefore be managed by healthcare workers with adequate experience

in this clinical situation.

Antibiotics

Antibiotics are the cornerstone of sepsis management and early antibiotic administration has been shown to improve

patient outcomes and reduce mortality.80,81  For every hour delay in antibiotic administration, the mortality risk from

sepsis increases (OR 1.04 per hour; 95% CI 1.03–1.06; p <0.001).80  It is therefore recommended that empiric broad

spectrum antibiotics are given at their maximum recommended dose within 1 hour of recognition of sepsis (Table

4).41,46  Appropriate antibiotic selection can be particularly diQcult in low and middle income settings where bacterial,

parasitic, viral and fungal causes must all be considered, particularly in HIV endemic regions.82  In cases of maternal

sepsis secondary to malaria, antimalarial therapy should be given.

Microbiological diagnosis of the causative agent is crucial to targeting the speci8c organism and minimizing potential

antibiotic resistance. Blood cultures should be taken prior to administration of antibiotics; however, administration of

antibiotic treatment should not be delayed if cultures are not readily available. Once the pathogen is identi8ed and

sensitivities established, the antibiotic regimen should be narrowed accordingly.

Table 4 Suggested empirical antibiotic regimens for treatment of bacterial maternal sepsis, after pregnancy  (adapted
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from RCOG Green Top Guidelines No. 64b).20

Source of
Sepsis

Organisms Antimicrobial In case of allergy Notes

Mastitis

OR

cesarean
section
wound
infection

OR

intravenous
cannula site
infection

MSSA

MRSA

Streptococci

Flucloxacillin* +
clindamycin

*If MRSA use
vancomycin instead of
Cucloxacillin

Vancomycin +
clindamycin

Clindamycin/teicoplanin
are alternatives in
MRSA

Trough level
vancomycin 5–20 mg/l
needed for mastitis
cases

Endometritis Gram-negative
anaerobes

Streptococci

Cefotaxime +
metronidazole +
gentamicin (gentamicin
immediately and once
only)

Gentamicin +
clindamycin +
ciproCoxacin

Acute
pyelonephritis

Gram-
negatives

Occasionally
caused by
staphylococci
and
streptococci

Cefotaxime + gentamicin
(gentamicin once only)

Gentamicin +
ciproCoxacin

EBSLs: gentamicin +
meropenem

Unknown
origin

MRSA

Streptococci

Gram-
negatives

Anaerobes

Meropenem +
clindamycin +
gentamicin (gentamicin
usually once only)

Clindamycin +
gentamicin +
metronidazole +
ciproCoxacin

Gram-negative
organism possibilities
include ESBL producers
and pseudomonas

Carbapenems
contraindicated in
severe penicillin allergy

Toxic shock
syndrome

Staphylococci

Streptococci

Flucloxacillin* +
clindamycin +
gentamicin (gentamicin
once only)

*For MRSA use
vancomycin instead of
Cucloxacillin

Vancomycin +
clindamycin +
gentamicin (gentamicin
immediately and once
only)

OR

Linezolid + gentamicin
(gentamicin once only)

Essential to include an
antitoxin agent; i.e.
clindamycin or linezolid

Consider intravenous
immunoglobulin

ESBL, extended-spectrum beta-lactamase; MRSA, methicillin-resistant Staphylococcus aureus; MSSA, methicillin-sensitive

Staphylococcus aureus.

All regimens are suggestions. Sensitivities and local guidelines may vary and should be consulted. Complex cases and

unusual allergies require consultation with a microbiologist.

Rationalize the therapy if able once the causative organism is known

The Continuous Textbook of Women\'s Medicine Series ISSN: 1756-2228; DOI 10.3843/GLOWM.413113 07/07/2021

Obstetrics - V13 - Obstetric emergencies - Chapter Page 13 of 19



Source identi'cation and control

Often a thorough history taking and clinical examination is suQcient to identify the source of infection. If the source is

not immediately clear, further investigations should be tailored according to the patient’s history and clinical 8ndings.

Where available, blood and urine cultures should be obtained along with relevant swabs to help guide antibiotic

susceptibility. In areas where malaria is prevalent consider rapid testing for malarial parasites. If no clear source of

infection is identi8ed, abdominal imaging and involvement of the surgical team should be considered.

Source control in maternal sepsis is very important and healthcare practitioners should consider the need for evacuation

of retained products of conception, removal of any indwelling foreign devices such as indwelling catheters or lines, or

the need for laparotomy or drainage of any collections, as antibiotics alone in these cases will be inadequate.

Decisions regarding the timing of delivery in patients with maternal sepsis are complex and can depend on many factors

including the maternal condition, gestational age and fetal condition. Hemodynamic stabilization of the mother should

take priority before operative intervention is considered as attempting delivery in a hemodynamically unstable mother

increases both maternal and fetal mortality. Do not attempt delivery in preterm pregnancies unless an intrauterine

infection is suspected.19  If delivery is required, a general anesthetic for cesarean section is considered the safer option.83

The decision to give antenatal corticosteroids for fetal lung maturity in the woman with sepsis, if preterm delivery is

anticipated, should be considered with caution.19  For women with chorioamnionitis who are likely to deliver preterm,

WHO conditionally recommends that antenatal steroids should not be given, and additionally should be avoided in cases

of ongoing systemic infection, including tuberculosis. This conditional recommendation is made to avoid exacerbating the

maternal infection, but bene8ts and harms will need to be weighed up in the speci8c context.84

Transfer to higher level care

The need to transfer the patient to a higher level of care should be considered in all patients receiving treatment for

maternal sepsis. This decision should usually be made by a senior clinician as part of their review. Early multidisciplinary

involvement with intensive care physicians is recommended.19,20,46,85

The decision to transfer should be considered early on given that transferring a patient to higher level care can often be

diQcult to arrange in low resource settings. The decision to transfer should not stop the patient from receiving initial

sepsis treatment with antibiotics and Cuids whilst transfer arrangements are being made. All reasonable attempts

should be made to stabilize the patient prior to transfer.

The need to transfer a patient with maternal sepsis should not be a one o? decision and should be reviewed daily as

part of their on-going clinical care.

The following features should prompt healthcare workers to consider the need for transfer:

A case of maternal sepsis presenting outside of an acute hospital setting, e.g. in a health center

The patient requires higher level of care than the facility can provide (e.g. radiological investigations, the need for surgical

intervention, etc.)

Persistent maternal hypotension or a non-improving serum lactate despite adequate fluid resuscitation requiring

vasopressor support

Decreased levels of consciousness requiring airway protection or mechanical ventilation

Multi-organ failure.

Monitoring

Patients undergoing treatment for maternal sepsis should receive on-going regular monitoring of their vital signs to

evaluate their response to treatment and help guide further management.46

The failure of a patient’s vital signs to improve despite initial sepsis treatment, should prompt consideration of the need

to transfer the patient to a higher level care setting where interventions such as imaging, hemodynamic support or

surgical intervention may be more readily available. In patients with persistent symptoms despite adequate treatment,

the possibility of an abdominal collection should be considered and the need for abdominal imaging or an exploratory

laparotomy reviewed. In patient’s being treated for maternal sepsis during the intrapartum period, fetal monitoring is

recommended.

•

•

•

•

•
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Care of the neonate

Following the delivery of a patient being treated for maternal sepsis, monitoring of the neonate’s vital signs is

recommended to alert healthcare providers to developing signs of neonatal sepsis. Risk factors for early-onset neonatal

infection include prelabor rupture of membranes, preterm birth following spontaneous labor, prolonged rupture of

membranes, con8rmed or suspected chorioamnionitis and maternal group B streptococcal colonization.86  Clinical

features of early neonatal sepsis can be non-speci8c, but include poor feeding, grunting, irritability or altered muscle

tone, pallor, tachycardia and increased work of breathing.86,87  If there are any risk factors for early-onset neonatal

infections or any clinical indicators for neonatal sepsis an urgent clinical assessment must be performed and the need

for antibiotic treatment considered.

Antibiotic stewardship

The ongoing need for antibiotic therapy should be reviewed daily by a senior clinician. 41  Clinical progress such as

resolution of shock or improvement in clinical biomarkers may guide decisions to de-escalate antibiotic therapy. Typically

a 7–10 day course of antibiotics in the absence of unresolved source control issues is normally suQcient.88,89  Failure to

respond to antibiotic treatment as evidenced by persistent of organ dysfunction and infection beyond 48–72 hours

should prompt healthcare practitioners to consider an alternate source of infection and review the current antibiotic

regimen.90

PRACTICE RECOMMENDATIONS

Water, sanitation and hygiene (WaSH) infrastructure is essential to reduce risk of hospital-acquired
infections. Ongoing monitoring and leadership in these areas should be a management focus, especially in
low resource settings.
Healthcare practitioners should practice the WHO recommended five moments of hand hygiene, to reduce
risk of hospital acquired infections for patients in their care.
Healthcare practitioners should follow the WHO recommendations for prevention of maternal infections.
Importantly, these include antimicrobial prophylaxis for cases of preterm pre-labor rupture of membranes,
confirmed vaginal group B streptococcus colonization in labor, cesarean sections, manual removal of
placenta and 3rd or 4th degree tears.
Antenatal care is a key opportunity to screen for infections and treat conditions that may later increase
the pregnant woman’s risk of maternal sepsis
Treatment of suspected maternal infections or maternal sepsis should follow local antimicrobial guidance,
to ensure therapy treats the most likely organisms, and does not contribute to the global issue of
antimicrobial resistance.
The presence of any features of maternal infection should prompt healthcare providers to consider
whether there are signs of organ dysfunction and whether this could be maternal sepsis.
Maternity departments should have a standard method in place for recording patient’s vital signs during
their inpatient stay. If available, patient’s vital signs should be recorded on a modified early obstetric
warning score (MEOWS) or similar chart.
A detailed history taking and thorough clinical examination should help identify the source of maternal
infection.
The presence of any features of maternal sepsis should prompt healthcare workers to commence
treatment for maternal sepsis immediately.
An immediate senior clinical review should be arranged, however, treatment should not be delayed whilst
awaiting the review.
The aim of fluid therapy is restoration of the patient’s hemodynamic status. Fluid therapy should be in the
form of a balanced crystalloid and given in 500 ml boluses over 15 minutes each with reassessment of

•

•

•

•

•

•

•

•

•

•

•
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hemodynamic status between boluses. Initial fluid therapy should not exceed 30 ml/kg over 3 hours. If the
patient remains hemodynamically unstable, the use of vasopressors should be considered.
Broad-spectrum intravenous antibiotics should be administered within 1 hour of maternal sepsis
recognition.
The need for ongoing antibiotic therapy should be clinically reviewed on a daily basis.
If the source of infection is not immediately clear following history and examination, additional
radiological investigations or surgical intervention may be required.
The need to transfer the patient to a higher level of care should be considered early on in all patients
receiving treatment for maternal sepsis. The decision to transfer a patient should not stop that patient
from receiving initial sepsis treatment with antibiotics and fluids whilst transfer arrangements are being
made.
Patients undergoing treatment for maternal sepsis should receive ongoing regular monitoring of their vital
signs to evaluate their response to treatment and help guide further management.
In patients being treated for maternal sepsis during the intrapartum period, fetal monitoring is
recommended.
Following the delivery of a patient being treated for maternal sepsis, monitoring of the neonate’s vital
signs is recommended to alert healthcare providers to developing signs of neonatal sepsis.
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