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Abstract

Introduction The World Health Organization defines obstetric (maternal) sepsis as organ failure caused by infection during
pregnancy, childbirth, post-abortion or postpartum period. It is the third most prevalent reason for maternal death. According
to statistics, sepsis caused 11 percent of maternal fatalities worldwide.

Discussion Physiological changes related to pregnancy may imitate the start of sepsis, which makes definitive diagnosis
difficult. The definition of sepsis is gradually amended over decades. Various diagnostic tools and criteria are available.
Conclusion Prevention, early diagnosis, and appropriate management can reduce sepsis related maternal mortalities and
morbidities. To reduce unnecessary maternal mortality, future policy development in the area of evaluation and care of

obstetric sepsis is essential.
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Introduction

Obstetric sepsis is the leading cause of maternal death [1].
It contributes significantly to serious maternal morbidity
all around the world, resulting in 11% of maternal mortal-
ity and ranking as the third most common primary cause
of maternal death [2—4]. In 2017, an estimated 5.7 million
women were impacted by sepsis during pregnancy, labour,
and postpartum period [5]. Acute morbidities and long-term
consequences such as pelvic inflammatory disorders, sub-
sequent infertility, and persistent pelvic pain can occur in
addition to maternal mortality [6]. It has been related to 1
million neonatal deaths around the world [7, 8]. Maternal-
newborn attachment is also compromised by admission to
hospital. Pregnancy-related physiological, mechanical, and
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immunological changes render women more vulnerable to
infection [9].

This is a detailed overview and analysis of clinical advice
aimed at defining sepsis, different diagnostic tools, and
recent sepsis prevention and therapy measures.

Definition Sepsis is a Greek term that relates to the break-
down of pathogens. Between 460 and 370 BC, Hippocrates
coined the term “Sepidon”, which means “distortion, break-
down of a web structure” [10].

Due to improvements in sepsis epidemiology and man-
agement, a new definition of sepsis was proposed in 2016
by the critical care task force in the third international con-
sensus [10, 11]. Definitions are as follows:

e Sepsis—The third international consensus in 2016 defines
sepsis as “life-threatening organ dysfunction caused by a
dysregulated host immune response to infection” [11].

e Septic shock—"It is a subset of sepsis in which profound
circulatory, cellular, and metabolic abnormalities are
associated with a greater risk of mortality than with sep-
sis alone” [11].

e Multiorgan dysfunction syndrome—Presence of altered
function of two or more organs in an acutely ill patient
such that haemostasis cannot be maintained without
intervention” [11].
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e Maternal sepsis—It is defined by World health organi-
sation as “life-threatening condition defined as organ
dysfunction resulting from infection during pregnancy,
childbirth, post-abortion, or postpartum period” [12].

Discussion
Pathophysiology of Sepsis

Sepsis is a complex disruption of the immune system’s finely
adjusted balance of inflammatory and anti-inflammatory
mechanisms [13]. The complement and coagulation path-
ways are activated by pro- and anti-inflammatory molecule
activation. This causes release of inflammatory mediators
and pathogen-related molecules [14]. Damage-associated
molecular patterns (DAMPs) are triggered by pathogens or
host-derived danger signals after detecting molecule patterns
like (PAMPs, such as lipids, or DNA sequences exo- and
endotoxins). These chemicals activate receptor sites (TLR,
toll-like receptors) on the surface of monocytes as well as
(APCs) antigen-presenting cells, resulting in the gene tran-
scription. It is involved in changed immunity, inflammation,
cell metabolism, resulting in the clinical state of sepsis [15].
While both pro- and anti-inflammatory mechanisms are acti-
vated, inflammation leads to tissue damage.
Pregnancy-related physiological as well as immunologi-
cal changes may limit the mother's ability to react to infec-
tion. Sepsis diagnosis may be delayed because of pregnancy-
related physiological changes which resemble early sepsis.
Maternal sepsis is attributed to the risk factors, pathogens
responsible for infections are listed in Table 1, [16].

Diagnosis

Sepsis screening options include manual methods as well
as automated usage of an electronic generated health
record to facilitate early detection of sepsis [17]. Screen-
ing of sepsis includes a variety of clinical variables like
vital signs, signs of infection, systemic inflammatory
response syndrome (SIRS) diagnosing criteria, and dif-
ferent scoring systems such as (QSOFA) quick Sequential
Organ Failure or (SOFA) Sequential Organ Failure Assess-
ment, (MEWS) Modified Early Warning or National early
warning(NEWS) scores are used [18, 19].

In a meta-analysis of seven studies including 42,623
patients for predicting sepsis which is hospital acquired,
with confidence interval of 95 per cent (SAUROC), the
pooled area under the receiving operating curve (0.89 per
cent), sensitivity (80-81 per cent), and specificity (80-81
per cent) were all positive [19, 20]. Machine learning has

Table 1 Maternal sepsis attributed risk factors and pathogens respon-
sible for sepsis [16]

Maternal medical condition

1. Anaemia

2. Impaired glucose tolerance

3. Diabetes mellitus

4. Obesity

5. History of immunosuppressant medication
6. Disorders of immunosuppression
Maternal infections

1. Abnormal vaginal discharge

2. History of pelvic inflammatory diseases

3. History of infection with group B streptococcus
4. Urinary tract infections

5. Surgical site infection related to wounds

6. Other infection: cholecystitis, pyelonephritis, pancreatitis, appendi-
citis, gastroenteritis, meningitis, pneumonia

7. Breast infections
8. Intravenous access site infections
Obstetric interventions
1. Antenatal:
Amniocentesis
Cervical cerclage
2. Intrapartum:
Multiple vaginal examinations
Instrumental vaginal deliveries
Caesarean section
3. Postpartum:
Manual removal of the placenta
Perineal trauma/tear/lacerations
Wound hematoma or abscess formation
Obstetric condition
1. Prolonged rupture of membranes
2. Chorioamniotis
3. Intrauterine foetal death
4. Septic abortion
Pathogens responsible for sepsis
1. Gram positive cocci
Group A beta haemolytic streptococci
Group B streptococcus
Staphylococcus aureus
2. Gram negative
Escherichia coli
Klebsiella
3. Anaerobes:
Bacteroides
Pepto streptococcus
Clostridium
Pepto coccus
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Table 1 (continued)

4. Viruses:

Influenza
Varicella
Hepatitis
Herpes simplex

a higher specificity (72 per cent) than screening methods
including SOFA (0.78), SIRS (0.70), and (0.50) MEWS.
[20] Different scoring systems and diagnostic criteria used
for screening sepsis are enlisted in Table 2 [19, 20, 21].

Because physiological changes in pregnancy can
affect variables in the above scoring system, obstetrically
modified—SOFA and qSOFA scoring systems have been
amended by SOMANCE (Society of obstetric medicine of
Australia and New Zealand) for obstetric sepsis end organ
dysfunction assessment [20]. Maternal clinical findings
and laboratory investigations are enumerated in Table 3
[21, 22].

Management

Early detection and treatment remain the cornerstones
of management. The Surviving Sepsis Campaign (SSC)
International clinical practice guidelines (2004), which
got updated periodically, are based on a "bundle" strategy
to simplify sepsis management. A bundle is a collection
of care elements that, when used together, have a greater
impact on outcomes than used separately. In 2018, SSC
updated the one-hour (GOLDEN HOUR) bundle [23].

The “golden one-hour bundle” of care includes follow-
ing components:

1. Measurement of serum lactate levels.

2. If serum lactate level is more than 2 mmol/L, then
recheck it.

3. Use of broad-spectrum antibiotics.

Send blood culture before use of antibiotics.

5. Use of intravenous crystalloid 30 mL/kg for hypotension
or lactate level >4 mmol/L.

6. In case of hypotension, use a vasopressor to maintain
mean arterial pressure more than 65 mmHg.

>

The Surviving Sepsis Campaign (SSC) International
guidelines for sepsis and septic shock screening and man-
agement have been recently revised in 2021. The following
is a summary of its screening and management [18].

@ Springer

e Screening of sepsis

a. Surviving Sepsis Campaign advises against using
gSOFA as a single-screening test for sepsis or septic
shock compared to SIRS, NEWS, or MEWS. All hos-
pitals should have a performance improvement pro-
gramme for sepsis, including sepsis screening for sus-
pected patients.

b. Measure blood lactate levels in suspected patients of
sepsis.

SSC international guidelines (2021) for management of
sepsis

1. Initial cardiopulmonary resuscitation management
includes:

a. Management of sepsis is a medical emergency and
should start immediately

b. Intravenous fluid management: At least 30 millilitre/
kilogram of intravenous crystalloid fluid should be given
within the initial three hours of sepsis-induced hypoper-
fusion.

c. Use of dynamic measures to monitor resuscitation such
as serum lactate levels and capillary refill time.

2. Mean arterial pressure:

For adults with septic shock on vasopressors, an initial
target mean arterial pressure (MAP) of 65 mmHg over
higher MAP targets.

3. Admission to intensive care unit (ICU):

Sepsis or septic shock patients should be admitted to ICU
within six hours.

4. Infection:

a. Continuous re-evaluation and search for alternate diag-
nosis for unconfirmed infections, and stop use of empiric
antimicrobials if another cause of disease is suspected
or confirmed.

b. Intravenous antimicrobials should be started as early
as after recognition of sepsis and within 1 h for both
with empiric broad-spectrum therapy with one or more
antimicrobials to cover all suspected microorganisms
(including bacterial/viruses or fungus). Empirical antibi-
otic regimen used in sepsis proposed by (ICMR) Indian
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Table 3 Maternal clinical
findings and laboratory
investigation [21, 22]

Maternal clinical findings

Maternal laboratory findings

Vital signs
1. Temperature:
Fever: temperature > 38.0 °C
Cold: temperature <36.0 °C
2. Tachycardia: heart rate > 110 beats/minute
3. Tachypnoea: respiratory rate > 24 breaths/minute
4. Oxygen saturation, PaO,/FiO,

General
1. Altered mental state (deranged Glasgow Coma
scale score, confusion, decreased alertness,)
2. Nausea and vomiting
3. Pain (location based on site of infection)

Circulatory disturbances
1. Cold clammy or mottled skin
2. Diaphoresis
3. Decreased capillary refill
4. Hypotension
5. Shock

Renal: Oliguria or anuria
Foetal distress:

1. Foetal tachycardia

2. Foetal acidosis

Complete blood count and coagulation studies
1. Leucocytosis/leukopenia
2. Immature neutrophils
3. Thrombocytopenia,
4. Increased INR, PTT
5. Disseminated intravascular coagulation (DIC)
6. Raised serum lactate

Arterial blood gas studies (ABG)
1. Arterial pH: low
2. Base deficit: increased
3. Hypoxemia
4. Metabolic acidosis

Culture from infection site or blood: positive
Renal function test:
Elevated serum creatinine and blood urea

Liver function test

Elevated liver enzymes, bilirubin

Serum electrolytes:

Altered Serum sodium and potassium
Blood glucose levels:

Hyperglycaemia without history of diabetes

Table 4 Empirical antibiotic regimen in sepsis proposed by (ICMR) Indian Council of Medical Research 2019 [24]

Diagnosis

Preferred antibiotic regimen

Alternative antibiotic regimen

Sepsis or septic shock with unclear focus Imipenem-cilastatin 500 mg IV 6 hourly or 1gm 8

hourly
+Inj Amikacin 15 mg/kg IV per day
+ Vancomycin 15 mg/kg IV 8-12 hourly

Meropenem 1 gm IV 8 hourly or

Cefoperazone—sulbactam 3 gm IV 12 hourly
+Inj amikacin 15 mg/kg IV per day

Teicoplanin 400 mg IV every 12 hourly for 3 doses fol-

lowed by 400 mg IV per day
+Doxycycline100 mg IV 12 hourly

+ Colistin 9 mu IV stat, then 4.5 mu IV 12 hourly or

+ Vancomycinl5 mg/kg IV 8-12 hourly or
Teicoplanin 400 mg IV every 12 hourly for

Polymyxin B 15-20 lakhs units IV stat, then 7.5—

10 lakhs IV 12 hourly

3 doses followed by 400 mg IV per day

Council of Medical Research in 2019 is described in
Table 4, [24].

In high-risk multidrug resistant infection, two antibiotics
should be used to give gram negative coverage.
Accepted pharmacokinetic/pharmacodynamic princi-
ples, as well as particular pharmaceutical characteris-
tics, should be used to optimise antimicrobial dosage
approaches.

Identify and eliminate sources of infection such as spe-
cific anatomical sites or intravenous access to curtail
sources of infection.

Daily evaluation to decrease the need of antibiotics over
using fixed durations should be done.

Clinical evaluation and procalcitonin measurement are
used for further continuation of antibiotics.

Haemodynamic management:

Intravenous crystalloids are recommended as first-line
fluid for resuscitation over gelatine and starch.
Norepinephrine is used as the first-line vasopressor of
choice over other agents.

Other vasopressors like vasopressin, epinephrine can be
added in order with inadequate MAP with norepineph-
rine.

In septic shock with cardiac dysfunction and persistent
hypoperfusion, dobutamine can be added to norepineph-
rine. In such cases, invasive monitoring of arterial blood
pressure should be done meticulously.

@ Springer
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6.

Ventilation:

In a sepsis-induced acute respiratory distress syndrome
(ARDS), use a low tidal volume (6 mL/kg) over a high
tidal volume (> 10 mL/kg) ventilation strategy.

In severe ARDS an upper limit goal for plateau pressures
of 30 cm H20, over higher plateau pressure, higher posi-
tive end expiratory pressure (PEEP) and low tidal vol-
ume and use of prone ventilation for greater than 12 h
daily with intermittent neuromuscular blocking agents
(NMBA) infusions.

Additional therapy:

Use a restrictive blood transfusion strategy.
Intravenous hydrocortisone should be reserved for septic
refractory shock at a dose of 200 mg per day.

Use of prophylaxis for stress ulcer in patients who have
a high risk of gastrointestinal tract bleeding.

For venous thromboprophylaxis low molecular weight
heparin is preferred.

Initiating insulin therapy: at a blood glucose level of
(=180 mg/dL), 10 mmol/L use of insulin is advised.
Sodium bicarbonate treatment is recommended in sep-
tic shock with severe metabolic acidemia (pH 7.2) and
acute kidney injury (AKI) grade 2 or 3.

Initiation of parenteral nutrition within 72 h if indicated

Goals and follow-up: long-term duration:

Prognosis of illness, treatment options and palliative
care should be discussed with patients’ relatives within
72 h of admission.

Refer appropriately for psycho-social and economic sup-
port.

At the time of discharge give a written summary of treat-
ment and advice follow-up with clinicians for managing
new and long-term consequences.

Obstetric management in obstetric sepsis: [25]

It is crucial to first stabilise the mother, after which the
foetal health will improve.

Various factors influence the decision to deliver the foe-
tus or continue the pregnancy, including the patient's
clinical parameters, foetus lung maturity and gestational

@ Springer

age, the stage of labour, any existence of uterine infec-
tion like chorioamnionitis.

After a period of viability for the foetus, foetal param-
eters should be assessed regularly.

Continuous electronic foetal monitoring is advised.

If the source of infection is outside the uterus, efforts
should be focused on treating maternal sepsis and
extending pregnancies that are far from term.

If the sepsis is caused by uterine infections, the foetus
must be delivered. If delivery is imminent, corticoster-
oids should be given if the gestational age is less than
36 weeks.

Eliminate the source of infection such as retained prod-
ucts of infection or intra-abdominal or pelvic pus by
medical or surgical procedure.

Maternal sepsis exerts significant influence on neonatal
mortality. These antenatal infections cause prematurity,
pneumonia, respiratory distress syndrome (RDS), neo-
natal sepsis and long-term neurologic impairment in
infants.

Anaesthesia for surgical intervention in obstetric sepsis
(26]

In women with sepsis, general anaesthesia is preferred
for surgical intervention over regional (epidural/spinal)
anaesthesia due to risk of hypotension, meningitis, and
intracranial bleeding.

Multispeciality team (obstetrician, anaesthetist, neona-
tologist and intensivist) approach: all should participate
in the decision-making process.

Induction and maintenance drugs can aggravate haemo-
dynamic instability in septic patients, however etomi-
date, ketamine and rocuronium can be used safely.

Postoperative care and transfer to intensive care unit
CuU): [17]

Analgesics: Non-steroidal anti-inflammatory medications
are contraindicated due to altered kidney and liver func-
tions. Paracetamol and opioids can be given as analgesics.
Depending upon the severity of sepsis, the critical care
team, in consultation with the obstetric and anaesthetist
consultant, should consider transfer to the ICU.
Indications to transfer to critical care are as follows:
haemodynamically unstable patients with need of vaso-
pressor and ventilator support, altered conscious level,
multiple organ failure, hypothermia or acute renal failure
with need of haemodialysis.
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d. In refractory obstetric sepsis, use of extracorporeal
membrane oxygenation (ECMO) is becoming more fre-
quent.

Recommendations for Prevention

Recommendations for prevention and treatment of obstetric
sepsis proposed by World health organisations (WHO) in
2016 are summarised below [27].

1. Perineal/pubic shaving and vaginal washing with chlo-
rhexidine during labour are not advised.

2. In low-risk women, routine digital vaginal examina-
tions at four-hour intervals are indicated for assessing
the active initial stage of labour.

3. Administration of antibiotics are recommended in fol-
lowing conditions

A. Colonisation of Group B Streptococcus for GBS
infection prevention in newborns.

B. Manual removal of placenta.

C. (PPROM) Preterm and prelabour rupture of mem-
branes.

D. Perineal tear: Third/fourth degree

Elective or emergency caesarean section.

F. Operative vaginal delivery: use of vacuum or forceps

[5].

m

4. Administration of antibiotics are not recommended in
following conditions

To reduce infection in second or third trimester
Preterm labour with intact amniotic membranes
Meconium-stained amniotic fluid.

Prelabour (at/near term) rupture of membranes

Episiotomy

Vaginal birth without complications

TEON®

5. Before a caesarean section, vaginal cleaning with povi-
done-iodine is advised.

6. Skin preparation with alcohol-based chlorhexidine glu-
conate is advised before caesarean section (elective or
emergency). Prior to a caesarean section, the manner of
applying alcohol-based chlorhexidine gluconate should
be based mostly on the directions for usage, the clini-
cian’s preference and experience [28].

7. Prophylactic antibiotics, such as a single dosage of
cephalosporin (first-generation) or penicillin, should
be given before taking skin incision instead of giv-
ing after umbilical cord clamping during caesarean
delivery.

8. For the treatment of chorioamnionitis, a basic antibiotic
regimen such as ampicillin and gentamicin once in a day
is indicated.

9. In postpartum endometritis, a combination of gentamicin
and clindamycin is indicated as a first-line antibiotic.

Conclusion

Early detection and treatment of sepsis is difficult due to
physiological, anatomical, and immunological changes
related to pregnancy. Reduced sepsis-related morbidity and
death can be achieved by preventing, diagnosing, and treat-
ing sepsis early. To recognise the sepsis-related signs and
treat the infection successfully, health staff must be suffi-
ciently trained and skilled. The latest sepsis recommenda-
tions apply to the whole adult population, with the exception
of pregnant patients. Although new recommendations for
risk stratifying pregnant patients have been developed, they
must be validated. More studies are needed to complete vali-
dation, which will help in the identification and treatment
of sepsis in order to enhance maternal and foetal outcomes.

Funding No funding has been received.
Declarations

Conflict of interest All authors declare that they have no conflict of
interest.

References

1. Creanga AA. Maternal mortality in the United States: a review
of contemporary data and their limitations. Clin Obstet Gynecol.
2018;61(2):296-306. https://doi.org/10.1097/GRF.0000000000
000362.

2. Bailey PE, Andualem W, Brun M, et al. Institutional maternal
and perinatal deaths: a review of 40 low -and- middle income
countries. BMC Pregnancy Childbirth. 2017;17(1):295. https://
doi.org/10.1186/s12884-017-1479-1.

3. Zhao Z, Han S, Yao G, et al. Pregnancy-related ICU admissions
from 2008 to 2016 in China: a first multicenter report. Crit Care
Med. 2018;46(10):1002-9. https://doi.org/10.1097/CCM.00000
00000003355.

4. Say L, Chou D, Gemmill A, et al. Global causes of maternal death:
a WHO systematic analysis. Lancet Glob Heal. 2014;2(6):e323—
33. https://doi.org/10.1016/S2214-109X(14)70227-X.

5. WHO recommendation on routine antibiotic prophylaxis for
women undergoing operative vaginal birth. Geneva: World Health
Organization; 2021. Licence: CC BY-NC-SA 3.0 IGO.

6. Eddy K, Vogel J, Comrie-Thomson L, Zahroh R, Bonet M.
Preventing infection at birth with antibiotics and antiseptics: a
mixed-methods systematic review (protocol). PROSPERO. 2020;
CRD42020191746 https://www.crd.york.ac.uk/prospero/display_
record.php?ID=CRD42020191746. Accessed 23 Mar 2021.

@ Springer


https://doi.org/10.1097/GRF.0000000000000362
https://doi.org/10.1097/GRF.0000000000000362
https://doi.org/10.1186/s12884-017-1479-1
https://doi.org/10.1186/s12884-017-1479-1
https://doi.org/10.1097/CCM.0000000000003355
https://doi.org/10.1097/CCM.0000000000003355
https://doi.org/10.1016/S2214-109X(14)70227-X
https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42020191746
https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42020191746

478 A.H. Nayak and S. A. Khade
7. Downe S, Finlayson K, Oladapo OT, et al. What matters to women 19. Islam MM, Nasrin T, Walther BA, et al. Prediction of sepsis
during childbirth: a systematic qualitative review. PLoS ONE. patients using machine learning approach: a meta-analysis. Com-
2018;13(4): e0194906. https://doi.org/10.1371/journal.pone. put Methods Programs Biomed. 2019;170:1-9.
0194906. 20. Bowyer L, Robinson HL, Barrett H, et al. SOMANZ guidelines
8. Briscoe KE, Haas DM. Developing a core outcome set for caesar- for the investigation and management sepsis in pregnancy. Aust
ean delivery maternal infectious morbidity outcomes. Am J Peri- N Z J Obstet Gynaecol. 2017;57(5):540-51.
natol. 2020;37(4):436-52. https://doi.org/10.1055/5-0039-16810 21. Edwards SE, Grobman WA, Lappen JR, et al. Modified obstetric
95. early warning scoring systems (MOEWS): validating the diagnos-
9. Chou D, et al. Constructing maternal morbidity - towards a stand- tic performance for severe sepsis in women with chorioamnionitis.
ard tool to measure and monitor maternal health beyond mortality. Am J Obstet Gynecol. 2015;212(4):536.e1-536.e8.
BMC Pregnancy Childbirth. 2016;16:45. 22. Bonet M, Souza JP, Abalos E, et al. The global maternal sep-

10. Fethi G, Mustafa KA, Ismail C, Anand K. Changing definition of sis study and awareness campaign (GLOSS): study proto-
sepsis. Turk J Anaesthesiol Reanim. 2017;45(3):129-38. https:// col. Reprod Health. 2018;15(1):1-7. https://doi.org/10.1186/
doi.org/10.5152/TJAR.2017.93753. s12978-017-0437-8.

11. Singer M, Deutschman CS, Seymour CW, et al. The third interna- 23. Levy MM, Evans LE, Rhodes A. The surviving sepsis campaign
tional consensus definitions for sepsis and septic shock (sepsis-3). bundle: 2018 update. Crit Care Med. 2018;46(6):997-1000.
JAMA. 2016;315:801-10. 24. Treatment Guidelines for Antimicrobial Use in Common Syn-

12. World Health Organization. WHO Statement on maternal sepsis. dromes Guidelines. 2nd edition. © A Indian Council of Medical
2017. Available at: https://apps.who.int/iris/bitstream/handle/ Research; 2019. Available from: https://icmr.org.in/resource-cen-
10665/254608/WHO-RHR-17.02-eng.pdf;jsessionid=CBA46 tre/guidelines.

79850 BA1969DBF4E0B5B42C1C8D?sequence=1. Accessed 25. Shields A, de Assis VDO, Halscott T. Top 10 pearls for the rec-
10 Feb 2019. ognition, evaluation, and management of maternal sepsis. Obstet

13. Jarczak D, Kluge S, Nierhaus A. Sepsis—pathophysiology and Gynecol. 2021;138(2):289-304. https://doi.org/10.1097/A0G.
therapeutic concepts. Front Med. 2021;8: 628302. https://doi.org/ 0000000000004471.
10.3389/fmed.2021.628302. 26. Elton RJ, Chaudhari S. MBBS MD FRCA, sepsis in obstetrics. BIA

14. Chousterman BG, Swirski FK, Weber GF. Cytokine storm and Educ. 2015;15(5):259-64. https://doi.org/10.1093/bjaceaccp/mku062.
sepsis disease pathogenesis. Semin Immunopathol. 2017;39:517- 27. WHO Recommendations for Prevention and Treatment of Mater-
28. https://doi.org/10.1007/s00281-017-0639-8. nal Peripartum Infections. Geneva: World Health Organization;

15. Rubio I, Osuchowski MF, Shankar-Hari M, et al. Current gaps in 2015. Executive summary. Available from. https://www.who.int/
sepsis immunology: new opportunities for translational research. publications-detail-redirect/ WHO-RHR-16.01.

Lancet Infect Dis. 2019;19:e422-36. https://doi.org/10.1016/ 28. WHO recommendations on choice of antiseptic agent and method
S1473-3099(19)30567-5. of application for preoperative skin preparation for caesarean sec-

16. Greer O, Shah NM, Johnson MR. Maternal sepsis update: current tion [Internet]. Geneva: World Health Organisation; 2021. Avail-
management and controversies. Obstet Gynaecol. 2020;22:45-55. able from: https://apps.who.int/iris/bitstream/handle/10665/
https://doi.org/10.1111/tog.12623. 341864/9789240028036-eng.pdf.

17. Schorr C, Odden A, Evans L, et al. Implementation of a multi-
center performance improvement program for early detection and Publisher's Note Springer Nature remains neutral with regard to
treatment of severe sepsis in general medical-surgical wards. J jurisdictional claims in published maps and institutional affiliations.
Hosp Med. 2016;11(Suppl 1):S32-9.

18. Evans L, Rhodes A, Alhazzani W, et al. Surviving sepsis cam- Springer Nature or its licensor holds exclusive rights to this article under

paign: international guidelines for management of sepsis and sep-
tic shock 2021. Intensive Care Med. 2021;47:1181-247. https://
doi.org/10.1007/s00134-021-06506-y.

@ Springer

a publishing agreement with the author(s) or other rightsholder(s);
author self-archiving of the accepted manuscript version of this article
is solely governed by the terms of such publishing agreement and
applicable law.


https://doi.org/10.1371/journal.pone.0194906
https://doi.org/10.1371/journal.pone.0194906
https://doi.org/10.1055/s-0039-1681095
https://doi.org/10.1055/s-0039-1681095
https://doi.org/10.5152/TJAR.2017.93753
https://doi.org/10.5152/TJAR.2017.93753
https://apps.who.int/iris/bitstream/handle/10665/254608/WHO-RHR-17.02-eng.pdf;jsessionid=CBA4679850
https://apps.who.int/iris/bitstream/handle/10665/254608/WHO-RHR-17.02-eng.pdf;jsessionid=CBA4679850
https://apps.who.int/iris/bitstream/handle/10665/254608/WHO-RHR-17.02-eng.pdf;jsessionid=CBA4679850
https://doi.org/10.3389/fmed.2021.628302
https://doi.org/10.3389/fmed.2021.628302
https://doi.org/10.1007/s00281-017-0639-8
https://doi.org/10.1016/S1473-3099(19)30567-5
https://doi.org/10.1016/S1473-3099(19)30567-5
https://doi.org/10.1111/tog.12623
https://doi.org/10.1007/s00134-021-06506-y
https://doi.org/10.1007/s00134-021-06506-y
https://doi.org/10.1186/s12978-017-0437-8
https://doi.org/10.1186/s12978-017-0437-8
https://icmr.org.in/resource-centre/guidelines
https://icmr.org.in/resource-centre/guidelines
https://doi.org/10.1097/AOG.0000000000004471
https://doi.org/10.1097/AOG.0000000000004471
https://doi.org/10.1093/bjaceaccp/mku062
https://www.who.int/publications-detail-redirect/WHO-RHR-16.01
https://www.who.int/publications-detail-redirect/WHO-RHR-16.01
https://apps.who.int/iris/bitstream/handle/10665/341864/9789240028036-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/341864/9789240028036-eng.pdf

	Obstetric Sepsis: A Review Article
	Abstract
	Introduction 
	Discussion 
	Conclusion 

	Introduction
	Discussion
	Pathophysiology of Sepsis

	Diagnosis
	Management
	Recommendations for Prevention
	Conclusion
	References




