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Objectives

• Review the definition, incidence and pathophysiology of sepsis

• Review pregnancy related diagnostic challenges

• Understand the importance of the golden hour

• Review 10 tips for recognizing, evaluating and managing sepsis to prevent 
morbidity and mortality
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Sepsis
Background
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Definition

• Sepsis: life-threatening organ dysfunction caused by a dysregulated host 
response to infection

• Septic shock: a subset of sepsis in which profound circulatory, cellular, and 
metabolic abnormalities are associated with a greater risk of mortality

Bauer et al | PMID: 40570351
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New Terminology
Sepsis-3 

Definition
Surviving Sepsis Campaign 

Definition 

Not used

At least 2 of the following:
• T > 38°C or < 36°C
• HR > 90
• RR > 24
• PaCO2 <32 mmHg
• WBC >14,000 or <4,000

SIRS

Sepsis is a life-threatening organ dysfunction caused by 
dysregulated patient response to infectionAt least 2 SIRS criteria and known or suspected infectionSepsis

Not used

Sepsis-induced hypotension
• SBP <90 mmHg
• MAP <70 mmHg or SBP reduction of 40 mmHg from 

baseline
• Serum lactate >2 mmol/L
• Signs of organ dysfunction

Severe 
Sepsis

Sepsis-induced hypotension that persists despite adequate 
fluid resuscitation and requires vasopressors to support 
perfusion

Sepsis-induced hypotension that persists despite 
adequate fluid resuscitation and requires vasopressors 
to support perfusion

Septic 
Shock

A collaboration among the University of Minnesota, 
University of Minnesota Physicians and Fairview Health Services
A collaboration among the University of Minnesota, 
University of Minnesota Physicians and Fairview Health Services

Sepsis-3 Definition
• WHO, ACOG, SMFM, CDC have adopted the Sepsis-3 definition of sepsis 

requiring end-organ dysfunction

Organ 
Dysfunction

Infection 
(suspected/ 
confirmed)

Sepsis

Need for 
Vasopressor

Septic Shock
CMQCC Webinar| 09/2025
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Infection

Sepsis-3 Issue

Serious
Infection

Sepsis

Need to identify 
infections most 
likely to advance 
to end organ injury

Early recognition, expedient evaluation, 
appropriate management are necessary to 

reduce severe morbidity and mortality
CMQCC Webinar| 09/2025
SMFM CS#67 | PMID: 37236495
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Pathophysiology

Bauer et al | PMID: 40570351
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Incidence

• Incidence: 5-29 per 10,000 deliveries

• Antepartum: 1:855

• Intrapartum: 1:475-1:2,500

• Postpartum: 1:769-1:840

• Rate of maternal sepsis is increasing

Bauer et al | PMID: 40570351
Oud et al | PMID: 25883702
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Significance

• 3rd leading cause of maternal death 
in 2024

• Accounts for 14.4% of all pregnancy-
related deaths

• For each death, ~50 patients 
experience life-threatening 
morbidity

• Most sepsis related deaths are 
preventable

CDC Pregnancy Mortality Surveillance System| Accessed: 3/30/2026
Acosta et al | PMID: 25003759
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Risk Factors
• Of sepsis deaths >50% have ≥ 1 medical 

comorbidity

• Occurs in absence of risk factors

• Significant racial inequities

Bauer et al | PMID: 24023020
Shields et al | PMID: 34237760
SMFM CS#67 | PMID: 37236495

aOR 2.1

aOR 1.5
aOR 1.6

aOR 3.4-9.8
aOR 1.8

aOR 4.5

aOR 33.7
aOR 55.9

aOR 135

aOR 9.4

aOR 3.2

aOR 1.1
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Sepsis

Clinical Approach
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10 Tips for Sepsis Care

Recognition
1. Provide patient education

2. Maintain high index of suspicion

3. Use available diagnostic tools

The Golden Hour

4. Identify the source

5. Select appropriate antibiotics

6. Aid end organ perfusion

7. Escalation of care

Additional Care
8. Anticipate/Prevent pregnancy complications

9. Prevent additional complications

10. Debrief with the patient

Shields et al | PMID: 34237760
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Shields et al | PMID: 34237760
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Tip 1: Provide Patient Education

• Many patients do not remember being counseled on urgent maternal 
warning signs (including sepsis)

• Build trust with patients so they are comfortable sharing concerns

• Proactive patient education is critical in order to avoid delays 

• Many resources are available (ACOG, CDC)

Shields et al | PMID: 34237760
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Resources

• ACOG: Council on Patient Safety

• Urgent Maternal Warning Signs

• Identifies 15 key symptoms/signs 
for multiple causes of severe 
morbidity

• 91 languages available
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Resources

• CDC: Hear Her Campaign

• Identifies 15 key symptoms/signs 
for multiple causes of severe 
morbidity

• 29 languages available
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Tip 2: Maintain a high index of suspicion

• Early recognition is critical in order to reduce severe morbidity and 
mortality

• Deadly “D”s of Sepsis: Denial, Delay, Dismissal

• Consider infection/sepsis in the context of normal pregnancy physiology

CMQCC Webinar| 09/2025
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Pregnancy and Sepsis
Results in:Pregnancy Factor:

Wellness Bias:
• Signs of sepsis may be masked until moment of 

cardiovascular collapse

Population
• Relatively young/healthy

Diagnostic Challenge:
• Limits the ability to use classic screening tools
• Pregnancy/sepsis symptoms overlap

Pregnancy Physiology
• ↑ HR, WBC count, GFR
• ↓ BP
• Shortness of breath, palpitations, 

abdominal pain

Diagnostic Challenge:
• Changes in hemodynamics may mask signs of 

sepsis

External Influences
• Blood loss, anesthesia, medications, fluid 

administration, mode of delivery

Shields et al | PMID: 34237760
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Pregnancy Physiology

Respiratory Rate Heart Rate WBC Count

Bauer et al | PMID: 25162253

Solid Line = 1 SD
Dotted Line = 2 SD
Vertical line = SIRS criteria
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Tip 3: Use available diagnostic tools and 
understand their limitations

• Screening tools result in better adherence to 
sepsis bundles

• Reduce mortality: OR 0.66 (95% CI 0.61-0.72)

• Current systems perform poorly in pregnancy

• Example: SOFA score (table 1)

• Cr 1.2 = abnormal for pregnancy (under-estimates)

• MAP <70 = can be normal for pregnancy (over-
estimates)

• Pregnancy-specific tools are available

• Help identify early warning signs in context of 
pregnancy

• Not without limitations
Shields et al | PMID: 34237760
SMFM CS#67 | PMID: 37236495
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Pregnancy Specific Screening Tools

Each have 
limitations

Best early 
warning 

system has not 
been clearly 

defined

Sn = 64%    Sp = 88%      PPV = 15%

Sn = low                          PPV = low

Shields et al | PMID: 34237760
SMFM CS#67 | PMID: 37236495

Sn = low                          PPV = low
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CMQCC 2-Step Approach

• California Maternal Quality Care Collaborative (CMQCC) developed a promising 
2-step approach to identify sepsis and sepsis shock in pregnancy

• Sensitivity: 97%, Specificity: 99%

• Step 1: Initial Sepsis Screen

• Follows high vigilance approach

• Uses standard assessments: vital signs, white blood cell count

• Step 2: Confirmation of Sepsis Evaluation

• Step 1 triggered evaluation

Shields et al | PMID: 34237760
SMFM CS#67 | PMID: 37236495
CMQCC Sepsis Bundle | 09/2025
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Step 1: Initial Screen

≥20 weeks and ≤72 hours

Perform bedside evaluation within 30 minutes
(RN, CNM, MD, DO)

Shields et al | PMID: 34237760
SMFM CS#67 | PMID: 37236495
CMQCC Sepsis Bundle | 09/2025

2 criteria
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Bedside Evaluation

Shields et al | PMID: 34237760
SMFM CS#67 | PMID: 37236495
CMQCC Sepsis Bundle | 09/2025

Vital Signs General Cardiac Respiratory Neurologic

Abdominal Skin Reproductive Urinary Fetal
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Step 2: Confirmation of Sepsis

Remember: 25% pregnant patients who die of sepsis never 
develop a fever

1 criteria

Shields et al | PMID: 34237760
SMFM CS#67 | PMID: 37236495
CMQCC Sepsis Bundle | 09/2025
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Quick Note: Lactate in Labor
Lactic Acid

• No longer marker of end organ 
damage

• Marker of severity (and recovery)

• Marker of tissue hypoperfusion

• Mild elevations in all stages of labor

• >2mmol/L (abnormal)

• >4mmol/L (abnormal in labor)

Bauer et al | PMID: 30396223
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Step 2: Sepsis Confirmation

Action: Sepsis/Septic shock 
management

Shields et al | PMID: 34237760
SMFM CS#67 | PMID: 37236495
CMQCC Sepsis Bundle | 09/2025
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10 Tips for Sepsis Care

Recognition
1. Provide patient education

2. Maintain high index of suspicion

3. Use available diagnostic tools

The Golden Hour

4. Identify the source

5. Select appropriate antibiotics

6. Aid end organ perfusion

7. Escalation of care

Additional Care
8. Anticipate/Prevent pregnancy complications

9. Prevent additional complications

10. Debrief with the team

Shields et al | PMID: 34237760

A collaboration among the University of Minnesota, 
University of Minnesota Physicians and Fairview Health Services
A collaboration among the University of Minnesota, 
University of Minnesota Physicians and Fairview Health Services

The Golden Hour

• Early recognition + therapy reduces morbidity and 
mortality

• Early treatment matters

• Treatment within 1 hour: 80% survival

• Each hour delay = 8% decrease in survival

• Start treatment during confirmation step

• Sepsis bundles/response teams help to adhere to 
standards of care

• Opportunity to alter outcome Shields et al | PMID: 34237760
SMFM CS#67 | PMID: 37236495
Kumar et al | PMID:  16625125
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The Golden Hour Focus

Goal = 
Maternal 

stabilization

CMQCC Sepsis Bundle | 09/2025
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Tip 4: Identify the Source of Infection

• History and physical exam should guide workup

• Potential assessment may include:

• Blood cultures

• Urinalysis/Urine Culture

• Peripheral blood smear

• Other cultures (sputum, wound, surgical site, 
body fluid)

• Imaging (CXR, US, CT)

• Labs (CBC with differential, CMP, coagulation 
studies, lactate, ABG)

Shields et al | PMID: 34237760
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Early Identification of Source

• Identification of source important for:

• Tailoring antibiotics 

• Obtaining source control

• Intra-amniotic infection  delivery

• Abscess  drainage

• Intravascular access device  prompt removal 

• Antibiotics should never be delayed more than 
1 hour for culture collection
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Know the common differential

In 30% of cases no source identified
Shields et al | PMID: 34237760
CMQCC Sepsis Bundle | 09/2025
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Tip 5: Early initiation of antimicrobial therapy
• Antimicrobial therapy should:

• Target the most likely source

• Be consistent with local antibiogram

• If source is unknown use broad-spectrum coverage

• Gram + (including MRSA)

• Gram -

• Anaerobic organisms

• *often polymicrobial

Knowles et al | PMID: 24862293
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Goal Antibiotic Timing

Evans et al| PMID: 34599691
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Antibiotic Selection – Known Source

SMFM CS#67 | PMID: 37236495
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Antibiotic Selection – Unknown Source

CMQCC Sepsis Bundle | 09/2025
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Quick Note: Penicillin Allergy

• 1 in 10 patients report a penicillin allergy (90% of these are inaccurate)

• Penicillin allergy label ≠ no beta lactams

• Major opportunity to improve care through referral + allergy de-labeling

CMQCC Sepsis Bundle | 09/2025
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Quick Note: Intraamniotic Infection
• Common cause of intrapartum fever

• Most patient with IAI will not develop 
sepsis 

• Classic management

• Antibiotics

• Fluids

• Source control (delivery)

• Requires ongoing 
vigilance/assessment

CMQCC Sepsis Bundle | 09/2025
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Quick Note: Intraamniotic Infection

CMQCC Sepsis Bundle | 09/2025
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Quick Note: Group A Strep (GAS)
• Not part of normal microbiome (0.03% population)

• Organism most associated with fatal maternal sepsis 

• Range of infections: fulminant endomyonecrosis, necrotizing fasciitis, streptococcal 
toxic shock syndrome

• Associated with missed abortion, stillbirth, retained products

• Suspect with rapid deterioration (within hours) + pain out of proportion to exam

• Rapid therapy is paramount

• High dose antibiotics (Vancomycin/Zosyn/Clindamycin)

• Fluids

• Early surgical intervention (debridement, uterine evacuation, hysterectomy)
CMQCC Sepsis Bundle | 09/2025
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Tip 6: Maintain adequate tissue perfusion

• Fluid resuscitation should be part of initial intervention

• 2021 SSC: 30cc/kg within first 3 hours

• Pregnant patients have lower oncotic pressure

• Only 50% of hypotensive septic patients respond to fluids

• LV dysfunction, pulmonary edema, cerebral edema, bowel edema –> increased 
mortality

• 2023 SMFM: 1-2L early (within 3 hours) balanced crystalloid solution

• Fluid response should be carefully monitored (invasive hemodynamic monitoring, 
urine output, mental status, serial lactate levels every 2-4 hours)

Shields et al | PMID: 34237760
SMFM CS#67 | PMID: 37236495
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Vasopressors and Inotropes

• Necessary if not fluid responsive or not a candidate for further fluids

• Norepinephrine is first-line  improves hemodynamics in 93% of patients

• Alpha-1 agonist: vasoconstriction, increases PVR

• Beta-1 agonist: increases cardiac output (HR, contraction)

• *can reduce uterine blood flow

• MAP goals should be individualized

• Classic: >65 mm Hg (lower targets may be appropriate in some cases)

Shields et al | PMID: 34237760
SMFM CS#67 | PMID: 37236495
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Vasopressors and Inotropes

SMFM CS#67 | PMID: 37236495
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Refractory Septic Shock

• Defined as septic shock that persists despite 
dose of NE or Epi ≥0.25 𝜇g/kg/min for at least 4 
hours 

• Reconsider differential

• Up to 1/3 have an alternate diagnosis

• Sepsis-induced adrenal insufficiency

• Administration of IV hydrocortisone 200mg/d 
(50mg q 6 hours) x 7 days

• May accelerate resolution of shock

SMFM CS#67 | PMID: 37236495
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Summary of Diagnosis/Management

Shields et al | PMID: 34237760
SMFM CS#67 | PMID: 37236495
CMQCC Sepsis Bundle | 09/2025
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Tip 7: Escalation of care is critical

• First: provide initial care

• Stabilize the patient

• Second: escalate care

• Septic shock increases risk of maternal death and multiorgan failure

• Early consultation with infectious disease, critical care, maternal-fetal 
medicine 

• Aim to transfer to ICU within 6 hours

• Source control can continue in the ICU setting

Shields et al | PMID: 34237760
SMFM CS#67 | PMID: 37236495
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10 Tips for Sepsis Care

Recognition
1. Provide patient education

2. Maintain high index of suspicion

3. Use available diagnostic tools

The Golden Hour

4. Identify the source

5. Select appropriate antibiotics

6. Aid end organ perfusion

7. Escalation of care

Additional Care
8. Anticipate/Prevent pregnancy complications

9. Prevent additional complications

10. Debrief with the patient

Shields et al | PMID: 34237760
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Tip 8: Anticipate and prevent adverse 
pregnancy outcomes

• Sepsis alone is not an indication for delivery

• Exception: intraamniotic infection (requires 
source control)

• Decision to deliver: gestational age, fetal 
condition, maternal condition

• Measures that improve maternal 
hemodynamics improve uteroplacental 
perfusion and fetal status

• SBP >90 mmHg, MAP >65 mm Hg typically 
maintains uteroplacental circulation

Before Treatment

After Treatment

Barton et al | PMID: 22914482
Shields et al | PMID: 34237760
SMFM CS#67 | PMID: 37236495
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Pregnancy Considerations
Management

• Continuous fetal monitoring (viability)

• Deliver for usual obstetric indications

• Corticosteroids for fetal lung maturity

• Do not delay delivery for steroids

• Can consider tocolysis (magnesium)

• NICU consultation

Complications

• Preterm birth: 29%

• Fetal death: 10-12%

• Placental dysfunction: OR 1.88

Shields et al | PMID: 34237760
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Tip 9: Prevent additional complications 
associated with critical illness
• Prevent venous thromboembolism  VTE prophylaxis 

• 37% risk with sepsis

• Risk factors: pregnancy, medical comorbidities, immobility 

• VTE prophylaxis recommended

• Avoid anemia  Transfuse to Hb >7g/dL

• Aids with tissue perfusion

• Avoid hyperglycemia  Administer insulin

• Blood glucose >180mg/dL associated with increased mortality

• Early enteral feeding

• Stress ulcer prophylaxis

• De-escalation of antibiotics as appropriate
Bauer et al | PMID: 40570351
Shields et al | PMID: 34237760
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Summary of Therapies

Bauer et al | PMID: 40570351
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A collaboration among the University of Minnesota, 
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Tip 10: Remember to debrief critical events

• Too many patients leave hospital with little or no 
understanding of what happened to them

• Expected outcomes for birth lie in stark contrast 
to the critical illness experience  risk for 
trauma and poor mental health outcomes

• What can we do: 

• Acknowledge the events and debrief

• Assess social support

• Use the CMQCC guide for "pre-discharge care 
discussion”
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Pre-Discharge Care Discussion

1. Assess patient understanding

2. Provide overarching description of the 
condition

3. What happened with this specific 
patient

4. Pause for questions

5. Review what to expect next

CMQCC Sepsis Bundle | 09/2025
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What not to Say
• Words stick with patients

• Goal: mitigate further trauma and start path towards 
healing

• Examples:

•  Do not say: “You almost died, but we were able to save 
you” (takes away from patient’s strength)

•  Instead: “You were quite sick, but your body is tough 
and resilient”

•  Do not say: “All that matters is a healthy mom and a 
healthy baby” (dismissive)

•  Instead: “I know this was not the birth experience you 
expected. It is okay to have feelings about that”

CMQCC Sepsis Bundle | 09/2025
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Summary

Recognition
1. Provide patient education

2. Maintain high index of suspicion

3. Use available diagnostic tools

The Golden Hour

4. Identify the source

5. Select appropriate antibiotics

6. Aid end organ perfusion

7. Escalation of care

Additional Care
8. Anticipate/Prevent pregnancy complications

9. Prevent additional complications

10. Debrief with the patient
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Key Resources

SMFM Consult Series 
#67 Maternal Sepsis

Clinical Expert Series
Top 10 Pearls for Maternal 

Sepsis

CMQCC 
Sepsis Toolkit

AIM National Safety 
Bundle

Clinical Expert Series
Sepsis and Septic Shock
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Thank you!

martinaburn@umn.edu
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PATIENT CASE

KS is a 34-year-old G2P1001 at 35w6d with prolonged hospital admission. 
She is experiencing mild abdominal cramping. Fetal status is reassuring. 

Pregnancy Complications
-Familial hypertriglyceridemia requiring continuous insulin infusion
-Exam indicated cerclage placed at 20w0d

Routine Vitals/Labs:
-HR: 108 -BP: 100/70 -RR: 20
-Temp: 98.9 °F -O2 sat: 98% -WBC: 6.4 

Is this sepsis?
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PATIENT CASE

KS is a 34-year-old G2P1001 at 35w6d with prolonged hospital admission. 
She is experiencing mild abdominal cramping. Fetal status is reassuring. 

Pregnancy Complications
-Familial hypertriglyceridemia requiring continuous insulin infusion
-Exam indicated cerclage placed at 20w0d

Routine Vitals/Labs:
-HR: 115 -BP: 110/70 -RR: 26
-Temp: 99.9 °F -O2 sat: 98% -WBC: 8 

Is this sepsis?
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PATIENT CASE

Bedside Evaluation
-chills, fatigue, mild nausea
-mild, generalized abdominal tenderness
-cervix: closed

Fetal Heart Tracing
-Fetal Tachycardia
-Uterine contractions

Differential?
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PATIENT CASE

Step 2 Evaluation:
-On RA
-Normal mentation
-MAP: 70 mmHg
-WBC: 64 k/uL
-Plt: 67 k/uL
-Bili: 0.3 mg/dL
-TG: 654 mg/dL
-Amylase: 35 U/L
-Lactic Acid: 1.2 mmol/L

Is this sepsis?
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PATIENT CASE
Repeat Vitals:
-HR 112 -BP: 80/55 (MAP 63)
-Temp: 103.1 F -RR: 20
-O2 Sat: 98%

Hour 1:
-Cultures/labs sent
-Started on vancomycin/Zosyn
-Received 2L crystalloids

30 minutes later:
-MAP <65 mm Hg
-Minimal urine output
-Lactate: 2.4 mmol/L
-Transfer to ICU for norepinephrine Is this septic 

shock?
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PATIENT CASE

Several Hours Later:
-Blood cultures: Gram positive cocci (Staph aureus)
-MAP: 65 mm/Hg
-Improved urine output
-Lactate: <2mmol/L
-Midline catheter removed
-After stabilization  delivery
-Patient debrief
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The 5 R Framework

• Obstetric sepsis educational resources
• Preparedness considerations for low-resource hospitals and emergency departments

Readiness

• Screening and diagnosis of sepsis in pregnancy
• Bedside evaluation
• EMR and nurse-driven care

Recognition & 
Prevention

• Fundamentals or care of sepsis during pregnancy
• Source control
• Antibiotics
• Chorioamnionitis/intraamniotic infection
• Prophylactic antibiotics on labor and delivery
• Management of antibiotic allergies

Response

• Measuring quality in the care of obstetric sepsis
• Measures for sepsis bundle implementation
• Debriefs and multidisciplinary case review guidance

Reporting & Systems 
Learning

• Initiating healing after a severe maternal event
• Connecting with community and patient advocates

Respectful, Equitable, 
& Supportive Care
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Antivirals/Antifungals
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Other Antibiotics

67

68


