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Learning Objectives

1) Discuss the pathophysiology of obstetric sepsis including specific 
physiologic changes in pregnancy that contribute to delayed recognition 
and sepsis related morbidity/mortality

2) Compare and contrast sepsis screening systems and describe how they 
perform in pregnancy

3) Describe OB specific sepsis escalation and management considerations 
and provide examples for how OB-specific algorithms can be integrated 
into overall hospital-level sepsis care

4) Identify at least two strategies being utilized to improve sepsis outcomes 
in pregnant and postpartum patients



Level Setting: 
The Current State of Maternal Health & 

Sepsis Contributions to Maternal 
Morbidity & Mortality
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Plotted from data in: Peterson et al, MMWR 68: 762-765, 2019
Hoyert et al., NVSS, Health e-Stats, March 2023

Fleszar et al, JAMA 330: 52-61, 2023 (July 3)
Graphic by Dr. Andy Combs (used with permission)
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Timing & Causes of 
Pregnancy-Related Deaths

Left graphic: National Center for Health Statistics, National Statistics System, prepared by ABC

Right graphic: Fitzsimmons, et al. (2020). Differential Outcomes for African-American Women with Cardiovascular Complications of 
Pregnancy. Current Treatment Options in Cardiovascular Medicine. 22. 64. 10.1007/s11936-020-00863-5. 
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Cause-Specific Pregnancy-Related Mortality, US: 2011-2013
Primarily Medical Causes
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Primarily Obstetric Causes

Creanga etal. Obstet Gynecol 
2017 130:366-73 Adapted from CMQCC slide set “Improving Diagnosis and Treatment of Maternal Sepsis”
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In-Hospital
Maternal
Mortality

Severe
Maternal 
Morbidity

Fink et al,. JAMA Netw Open 6:e2317641, 2023 (June)

Data Source: Premier PINC AI Healthcare Database
N = 11,628,438 (approx 20% of US births)
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Maternal Sepsis Morbidity & Mortality
Sepsis occurs in about 0.04% of deliveries (~4 per 10k 
livebirths) and is a leading cause of maternal death

Despite a low frequency, the mortality of sepsis is high, 
ranging from 9-14%

Most cases (63%) of maternal death from sepsis are likely 
to have been preventable 

For each maternal death from sepsis, there are 50 
women who experience life-threatening morbidity from 
sepsis Bauer et al. Anesth Analg (2013)

Hensley et al. JAMA (2019)
Kendle et al.  AJOG (2019)
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Risk Factors & Causes of 
Maternal Sepsis 

Lucas et al, Int J Obstet Anesth 2012
Shields et al, SMFM Consult Series “Maternal Sepsis”
Hensley et al, JAMA 2019
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Temporal Relationship of Sepsis to Pregnancy Events

Bauer et al. Maternal Deaths Due to Sepsis in the State
of Michigan, 1999- 2006. Obstet and Gynecol. 2015Slide used with permission from Dr. Carey Eppes
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Preventable Contributors to Sepsis Mortality

Delays in 
escalation 

of care

Delays in 
recognizing 

abnormal vital 
signs suggestive 

of sepsis

Inadequate 
antibiotics

Michigan MMRC
Data 1999-2000

Bauer et al. Maternal Deaths Due to Sepsis in the State
of Michigan, 1999- 2006. Obstet and Gynecol.2015Slide used with permission from Dr. Carey Eppes
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Pregnancy-Related Readmission
National Sepsis Data

• National Readmissions Database from 2013-2016
• 5,957,678 eligible cases
• 2,905 (0.038%) cases of sepsis

• 49% during delivery hospitalization
• 50% after delivery discharge
• Readmission occurred on average 13.6 days after 

discharge
• 22% of maternal deaths related to sepsis in this cohort

• 17% during delivery hospitalization
• 38% after discharge

Hensley et al. Incidence of Maternal Sepsis and Sepsis-Related Maternal Deaths in the United States. JAMA 2019
Slide used with permission from Dr. Carey Eppes



Pathophysiology of 
Obstetric Sepsis: 
Adaptations that 

Predispose to Infection 



Page 15

Sepsis results from a dysregulated host 
response to infection resulting in organ damage

Shields et al, SMFM Consult Series “Maternal Sepsis”
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Impact of Pregnancy Physiology on Sepsis Presentation

Greer et al, Maternal sepsis update. 2020.
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Immune 
Changes in 
Pregnancy 

= 
Increased 

Susceptibility 
to Infection

Forger et al , Nature Reviews 2022
https://www.drakibagreen.com/infertility/
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Greer et al, Maternal sepsis update. 2020.
https://ccforum.biomedcentral.com/articles

/10.1186/s13054-023-04310-2



Maternal Sepsis 
Screening Systems
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Obstetric Sepsis Definition
“A life-threatening condition defined as an organ dysfunction caused by an infection 

during pregnancy, childbirth, post-abortion or the postpartum period (up to 42 days)”
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Slide used with permission from Dr. Carey Eppes

Sepsis Screening Systems
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California Maternal Quality Care Collaborative (CMQCC) 
Maternal Sepsis Two-Step Approach

GOAL = Reduce false positives (avoid ‘alarm fatigue’) and prevent false negatives (avoid missing cases)

STEP #1

Gibbs R, et al. Improving Diagnosis and Treatment of Maternal Sepsis: A Quality Improvement Toolkit.



Page 23

STEP #2

Gibbs R, et al. Improving Diagnosis and Treatment 
of Maternal Sepsis: A Quality Improvement Toolkit.
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Step 2: Criteria for End-Organ Injury

Gibbs R, et al. Improving Diagnosis and Treatment of Maternal Sepsis: A Quality Improvement Toolkit.
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Performance of Two-Step System for Diagnosis of Maternal Sepsis 
(data extracted from clinical practice data sets, not formal research studies)

OB Vital Signs Screen Sepsis (End Organ Injury)

Source
Population 
Screened

Screen 
Positive Total with End Organ injury

Among 
Screen 

Positive 
(Sens)

Not Among 
Screen Positive 

(Spec)

Combined 
Systems* 14,752 199 (1.3%)

33
(16.6% of screen positives) 

(0.22% of all screened)
32 (97%) 1 (3%)

Notes:  (1) Initial screen positive rate is 1.3%
 (2) Overall performance of the Two-Step System as shown above gives an 

approximate sensitivity of 97% and an approximate specificity of 99%

* Data from Dignity Health and Sutter Health

Data from Dignity Health and Sutter Health
Slide taken from CMQCC Improving Diagnosis and Treatment of Maternal Sepsis slide set 
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Standardized Obstetric Sepsis Screening Tools Comparison

Gibbs R, et al. Improving Diagnosis and Treatment of Maternal Sepsis: A Quality 
Improvement Toolkit. Stanford, CA: California Maternal Quality Care Collaborative.

Performance of SIRS, 
modified MEWS and 

qSOFA criteria for 
diagnosing sepsis
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Obstetric Sepsis Screening Tool Performance

Main et al. Obstet and Gynecol 2024
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Obstetric Sepsis Screening Tool Performance

Main et al. Obstet and Gynecol 2024



OB Specific Sepsis 
Escalation & Management 

Considerations
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Recognize Treat Escalate Care

Tenants of Sepsis Care
NON-PREGNANT = PREGNANT

Graphic from Castrodad-Rodríguez CA et al, Acad Pathol 2021
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Management Principles for Obstetric Sepsis
Recognition is key
• Pearl 1. Always maintain a high index of suspicion for sepsis.
• Pearl 2. Implement a rapid bedside tool for detection of maternal deterioration

Move fast during the golden hour to save lives
• Pearl 3. Implement sepsis bundles to facilitate rapid escalation of care.
• Pearl 4. Laboratory and radiologic studies are keys to search for etiology and source control.
• Pearl 5. Know your “bugs,” their likely origin, and that group A streptococcus can kill quickly.
• Pearl 6. Choose antimicrobials tailored to the most likely diagnosis.
• Pearl 7. Fluid resuscitation should be initiated rapidly for patients with a blood lactate

greater than 4 mmol/L or mean arterial pressure less than 65 mm Hg.

Beyond the golden hour
• Pearl 8. Escalation of care is critical to survival.
• Pearl 9. Once the patient is stabilized, get to the source of the problem.
• Pearl 10. Anticipate and prevent adverse pregnancy outcomes.

Shields et al, Obstet Gynecol 2021
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Rapid Assessment of Screen Positive Patients

Time Zero = Positive Initial Sepsis Screen

Jones AE, Acad Emerg Med 2013
Table from CMQCC Sepsis Toolkit
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Early Antibiotics in Maternal Sepsis

• 8% mortality
Antibiotics 

given within 
1 hour

• 20% mortalityAntibiotics 
given >1 hour

Bauer ME et al. Anesth Analg 2019

Early source directed antibiotics
If unclear source, broad-spectrum antibiotics recommended
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Common Obstetric Regimens

Plante et al, Maternal Sepsis, SMFM Consult Series



Page 35

Group A Streptococcus (GAS)
• Likely the organism that is most 

commonly responsible for fatal 
maternal sepsis

• GAS can cause a range of infections, 
including endomyometritis, necrotizing 
fasciitis, and Streptococcal toxic shock 
syndrome (STSS)

• Common organism associated with 
retained products of conception 
underscoring the critical need to 
evacuate the uterus for source control

• Use clindamycin with ß-lactams to 
inhibit exotoxin production

CMQCC Sepsis Toolkit
CMQCC “Update on Antibiotics for Chorioamnionitis and Obstetric Sepsis” slide set
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Fluid Resuscitation
Evans et al, Critical Care Med, 2021
Behnia et al, Semin Perinatol 2024

OB-Specific Clinical 
Caveats

• Ideal body weight (not actual body 
weight) should be used

• A more restrictive approach may be 
needed due to increased risk of 
pulmonary edema in pregnancy

• Balanced crystalloid solutions (LR) 
over chloride-rich solutions during 
resuscitation should be prioritized

• No evidence that albumin improves 
outcomes compared to crystalloids 
and is more costly
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Role of Lactate

In labor OR within 1 hour of delivery, abnormal lactate 
threshold increases to >4mmol/L

In non-laboring patients, lactic acid value thresholds 
can be used with expected values <2 mmol/L

Labor can increase lactic acid in the absence of serious 
infection due anaerobic metabolism during prolonged 

physical exertion

Pregnancy complicates lactic acid interpretation

Gibbs R, et al. Improving Diagnosis and Treatment of 
Maternal Sepsis: A Quality Improvement Toolkit
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Drawing Cultures
Society of Critical Care Medicine recommends cultures be obtained PRIOR to 
starting antimicrobial therapy in patients with suspected sepsis and septic shock if it 
does not result in substantial delay in the start of antimicrobials

For chorioamnionitis/intraamniotic infection and endometritis, lower genital tract 
cultures are rarely performed because they may reflect primarily contaminating 
organisms 

Patients initially diagnosed with chorioamnionitis/endometritis generally have 
negative blood cultures or a positive culture is reported after a recovered patient 
has been discharged

If patient show signs of end-organ injury or septic shock, blood cultures should be 
obtained if not already done, even if antibiotics have been initiated

CMQCC Sepsis Toolkit
Dellinger, Mitchell, Rhodes, et al. Int Care Med 2013
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Escalation of Care
Decision for transfer should 

be made in concert with 
multidisciplinary team 

(OB/MFM, ICU, nursing, 
anesthesia, RRT)

Transport of a critically ill 
mother should NOT be 

delayed due to inability to 
monitor the fetus

STABILIZING THE MOTHER 
WILL OFTEN STABILIZE THE 

FETUS

Gibbs R, et al. Improving Diagnosis and Treatment of Maternal Sepsis: A Quality 
Improvement Toolkit. Stanford, CA: California Maternal Quality Care Collaborative.
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Additional Considerations for Pregnant Women with Sepsis

Vasopressors Norepinephrine is the pressor of choice in pregnancy and used if MAP <65 
mm Hg and if unresponsive to intravenous fluids

Inotrope Dobutamine is recommended for myocardial dysfunction or hypoperfusion 
despite intravenous fluids and vasopressors as it increases cardiac output.

Glucose Control Avoid hyperglycemia >180 mg

Maternal Temperature 
Control

Reduce fetal oxygen consumption and fetal tachycardia using acetaminophen 
and cooling blankets 

Fetal lung maturity Consider steroids for fetal lung maturity if 23-36* weeks of pregnancy

DVT prevention Pharmacologic VTE prophylaxis and mechanical prophylaxis whenever 
possible

Gymafi-Bannerman et al, NEJM 2016



Strategies & Resources to 
Improve Sepsis Outcomes in 

Pregnant and Postpartum 
patients
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#1 Implement Pregnancy-Specific 
Rapid Bedside Assessment Tools

Although a two-step obstetric sepsis 
screening algorithm show increased 

sensitivity/specificity, consistent 
application is more important than 

the specific screen utilized

Avoid non-pregnant adult sepsis 
screening & assessment tools for 

obstetric patients
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MEWS

Hypertension

Hemorrhage

Cardiovascular

Sepsis

Build on any OB-specific 
assessment and screening tools 
already being successfully used

Consider integrated screening for 
other common obstetric morbidities 
that also contribute significantly to 

morbidity/mortality
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#2 Integrate OB Sepsis with Overall Hospital Sepsis Work

Improves quality reporting alignment, particularly to CMS SEP-1 measure

“Measuring Quality in the Care of OB Sepsis” chapter
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Facilitates critical interdisciplinary collaboration, education and 
training with other services and units (ICU, ED, pharmacy, etc.)

Draeger et al. BMC Health Services Research 2025
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#3 Develop System-Based Solutions
Utilize standard obstetric-specific or obstetric-tailored order sets

Example order sets from University of MN Health
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Automate dispensing or expedite availability of the most 
common antibiotics used in an obstetric population

Example from Lucille Packard/Stanford 

 Gentamicin (for cesarean prophylaxis)
 The optimal doses for the most common patient weights were calculated based

on two weight stratified categories (<120 kg and >120 kg) to make approximately
2 mg/kg dosing

 Premixed 120 mg bags are stored refrigerated on the Labor unit
 Patients with weights <120 kg receive 240 mg (2 bags), patients with weights 

>120 kg receive 360 mg (3 bags).

Aminoglycoside “Grab-n-Go” Bags
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Codify obstetric sepsis escalation criteria and process

Shields et al, Obstet Gynecol 2021
Graphic from  Michelle Flanagan RN, Maternal Sepsis slide set 



Page 49

Provide ALL patients, family and providers education on maternal early maternal warning signs
https://www.awhonn.org/education/post-birth-warning-signs-education-program/

https://saferbirth.org/aim-resources/aim-cornerstones/urgent-maternal-warning-signs-2/

#4 Integrate standard OB patient/provider education & support
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Tailor education, guidance, follow-up and 
support for post-sepsis OB patients

CMQCC Maternal Sepsis toolkit
https://hsag.com/contentassets/d95e7dbd3c9a44d886c1af64adf1156c/sepsisdischargeplanptflyer6508.pdf
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Obstetric Sepsis Quality Improvement Resources
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Obstetric 
Hemorrhage 

(completed 2020)

Severe 
Hypertension in 

Pregnancy 
(completed 2024)

Obstetric Care for Women 
with Opioid and other 

Substance Use Disorders 
(completed 2024)

Readiness Recognition 
and Prevention Response

Reporting 
and Systems 

Learning

Respectful, 
Supportive, 

Patient Centered 
Care

Improvement Readiness and Sustainability

Sepsis in
Obstetric Care

Mental Health
and Substance
Use Disorders

Cardiac 
Conditions in 
Obstetric Care

Texas AIM: tinyurl.com/dshs-texasaim AIM: saferbirth.org

Ongoing OB Sepsis QI Work: 
TexasAIM Sepsis in Obstetric Care Collaborative
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IHI Breakthrough Series Model

Topic Selection

Recruit 
Faculty

Refine 
Framework and 

Changes

Learning 
Session 1

Action Period 1

Learning 
Session 2

Action Period 2

Learning 
Session 3

Action Period 3
Sustainability

Assess 
Synthesize 

Disseminate

Enroll 
Participants

Prework

Sepsis in Obstetric Care Learning Collaborative

Support
Email Online Collaboration
Phone Conferences Team Reports
Assessments
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Slide used with permission from Sue Butts-Dion
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