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Learning Objectives

By the end of this session participants will be able to:

1. Describe at least one evidence-based strategy for
early recognition and timely management of sepsis
in maternal health settings.

2. Integrate concise, actionable clinical guidance from
expert updates into everyday practice to strengthen
patient safety and improve maternal health outcomes.

3. Describe at least one strategy to support
implementation of the AIM Sepsis in Obstetric
Care Patient Safety Bundle across maternal
health care settings.
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Today's Agenda

] [Introduction

‘ Definition of Sepsis
‘ Incidence of Sepsis

4 Why do mothers die from sepsis?
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Towards a consensus definition of maternal sepsis: results of a
systematic review and expert consultation

Maternal Sepsis: A life-threatening condition
defined as organ dysfunction resulting from
infection during pregnancy, childbirth, post-
abortion, or postpartum period (up to 42 days).

Bonet M et al. Reprod Health (2017)



Sepsis Burden in the United States

e 1st- 4th leading cause of
maternal death in US

e No change in the
proportion of deaths over
time since 1987 (except
during COVID-19)

40.0%

35.0%

30.0%

25.0%

20.0%

15.0%

10.0%

2.0%

0.0%

Proportion of Maternal Deaths Due to Sepsis in the United States

1987-1990 1991-1987  1998-2005  2006-2010  2011-201% 2017-2019 2020-2022 2023-2024

Creanga AA et al. Obstet Gynecol (2017)

Petersen EE et al, MMWR 2019
CDC,PMSS,www.cdc.gov/maternal-mortality/php/pregnancy-
mortality-surveillance-data/index-html

* 2016 data not available


https://CDC,PMSS,www.cdc.gov/maternal-mortality/php/pregnancy

Incidence and Mortality

e Varies due to case ascertainment and definitions

e Sepsisincidence
o Sepsis (1:1000, 1:2500, 1:4200, 1:10,000)

e Mortality
o 9%, 10%, 14%

Bauer et al. Anesth Analg (2013)
Hensley et al. JAMA (2019)
Kendle et al. AJOG (2019)



Three Deadly Delays

Deaths are preventable up to 86.4% of the time!

Joseph, NT et al., Obstet Gynecol 2026
Seacrist et al. JOGNN 2019
Bauer et al. Obstet Gynecol 2015



Recognition
(Patients and Providers)
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Risk Factors/Associations

e Common associations across all studies:
o Cesarean delivery

Medicaid insurance

Multiple gestation

Bias

Postpartum hemorrhage

Preterm delivery

O O O O O

Bauer et al. Anesth Analg (2013)
Acosta et al., PLOS One (2014)
Acosta et al., BJOG (2012)
Acosta et al., PLOS One (2013)



Maternal sepsis mortality and morbidity during hospitalization for
delivery: temporal trends and independent association for severe sepsis

e Sepsis often occurred in patients without
risk factors

e Develop surveillance systems to help
INcrease disease detection

Bauer et al. Anesth Analg (2013)



Systemic Infammatory Response Syndrome (SIAS)
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Screening Systems

e Use one.

* Use reduces severe maternal morbidity
e Couple alerts with protocols

OBSTETRICS

Use of Maternal Early Warning Trigger tool reduces
maternal morbidity

Laurence E. Shields, MD; Suzanne Wiesner, RN, MBA; Catherine Klein, RN, CNM:;
Barbara Pelletreau, RN, MPH; Herman L. Hedriana, MD

Umar A et al, PLOS One 2019
Shields LE et al., AJOG 2016



CMQCC Obstetric Serious Infection / Sepsis Evaluation Flow Chart

Vital Signs/WBC Screening Concerning Maternal Signs/Symptoms*

* These pregnancy adjusted screen
criteria should be used
220 weeks gestation and <72
hours postpartum

« At other times use standard
non-pregnancy adjusted screen
criteria

Criteria for End Ongan Injury
sEOl) in Pregn
only one nndod to dx Sop-n)
Clinical Criteria for
* Hypotension: SBP <35 mmHg
or MAP <65 mmHg
or SBP decrease »40 mmHg
* Hypoxia: Mechanical or
non-invasive ventilation, or
02 sat <92%, or 02 requirement
uria: <60ml/2hrs

* Creatinine: = 1.2 mg/dL
* Coags: Pits <100,000, or
INR »1.5, or aPTT »60 sec
(PT and aPTT may not be
routinely collected in 0B)

Lactate: >2mmol/L (no labor);
»4mmol/L. (in labor, but DO NOT
collect in the 2nd stage or within 1hr
of delivery). In Sepsis-3, Lactate is a
measure of severity rather than an

Screen-positive Infection but indicator of end-organ injury.

NEGATIVE for all EO! Criteria defines

SERIOUS INFECTION

3 of infection

https://www.cmqcc.org/resource/appen
dix-d-obstetric-serious-infectionsepsis-
evaluation-flow-chart-v20-toolkit

*This is often the pathway for outpatient care. Example tools: Urgent Maternal Warning Signs®; POST-BIRTH Warning Signs®
version 4.29.25

Improving Diagnosis and Treatment of Obstetric Sepsis
N B = S, [ 10 Py S e L I S 9 SR Y 2 Page 133


https://www.cmqcc.org/resource/appen

CMQCC Obstetric Serious Infection / Sepsis Evaluation Flow Chart

Vital Signs/WBC Screening Concerning Maternal Signs/Symptoms*




Bedside evaluation for end organ injury

e Patient and family concerns
e Bedside evaluation
o Hypotension
o Hypoxia
o Oliguria
o Mental status changes
e Laboratory evaluation
o Complete blood cell count

Comprehensive metabolic panel

O
o Lactic acid
@)

Coagulation panel (may be best for additional
set if sepsis diagnosed rather than initial)

https://www.cmqgcc.org/toolkits-quality-improvement/sepsis.

Criteria for End Organ Injury
(EOI) in Pregnancy
(only one needed to dx Sepsis)
Clinical Criteria for EOI:
* Hypotension: SBP <85 mmHg
or MAP <65 mmHg
or SBP decrease >40 mmHg
« Hypoxia: Mechanical or
non-invasive ventilation, or
02 sat <92%, or O2 requirement
» Oliguria: <60ml/2hrs
« CNS: Appears Toxic, Confused,
Agitated, Unresponsive
Laboratory criteria for EOI:
« Bilirubin: >2mg/dL
* Creatinine: = 1.2 mg/dL
» Coags: Plts <100,000, or
INR >1.5, or aPTT >60 sec
(PT and aPTT may not be
routinely collected in OB)

Lactate: >2mmol/L (no labor);
>4mmol/L (in labor, but DO NOT
collect in the 2nd stage or within Thr
of delivery). In Sepsis-3, Lactate is a
measure of severity rather than an
indicator of end-organ injury.


https://www.cmqcc.org/toolkits-quality-improvement/sepsis

Do not wait until criteria are met!

Any signs of end organ injury with infection
should prompt urgent treatment with
antibiotics, fluid resuscitation, and
restoration of perfusion.



Action:

Start source-directed antibiotics within 1 hour

Give 1-2L of IV fluids over 1-2lws

D 3 Increase VS monitoring Q30min

Action: This group Evaluate for End Organ Injury (EOI) with Clinical criteria
remains at high risk and Basic Labs (CBC, Comprehensive Metabolic Panel,
for sepsis. Continue Lactate). See side panel for criteria

antibiotics and * As appropriate, send studies to identify source
maintenance fluids, of infection

VS Q30min until

normal, bedside

reevaluation if VS

worsen.

Screen-positive Infection but
NEGATIVE for all EOI Criteria defines

21 EOI Critarion
SERIOUS INFECTION POSI T.N[ defines Action: Broad spectrum antibiotics,
SEPSIS increase fluids to 30ml/kg (ideal
BWt) within 3hrs, coags, blood
cultures, escalation of care (e.g.
Sepsis in Obstetrics Score), and
S repeat lactate Q2hrs for trends.
LACTATE ONLY
in Labor SEPTIC SHOCK:
. Definition; Vasopressor requirement to
Actit'iu" l-m': =dmmol/L, in mdmm and a _ maintain MAP »65 mm Hg (despite adequate fluid
positive mQ' q“z '°°" 'c""‘:‘za”“ e ';m load) AND a Lactate »2 in setting of infection
antibiotics and VS Q30min until return to normal, bedside
reevaluation if VS worsen or If Lactate does not decline. Action: Recommend ICU admission,

Consider additional fluids.

treatments as above for Sepsis.

*This is often the pathway for outpatient care. Example tools: Urgent Maternal Warning Signs®; POST-BIRTH Warning Signs®



Recognition Pearls

e Missing vital signs A

e No fever (or hypothermia) # no sepsis
e Beware co-occurring maternal morbidity
o Preeclampsia and hemorrhage
o Preeclampsia and sepsis
m May not have tachycardia
m Baseline BP is high, but normalizes



Beware

Normalization of deviance
e Accepting abnormal range vital signs
o “Normal for her”
e Normalization of patient concerns
o Assessment is key
o The severity of signs or symptoms is important



Patient Education
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Urgent Maternal Warning Signs

URGENT MATERNALWARNING SIGNS

e AIM Cornerstone resource,
originally developed by the
Council for Patient Safety
in Women'’s Health Care

e Translated into 90
languages |

e Standardized patient [ e e st e o

If you can't reach your provider, go to the emergency room. Remember to say
that you're pregnant or have been pregnant within the last year.

L]
e d u C a t I O l l Learn more: https://saferbirth.org/aim-resources/aim-cornerstones/urgent-
maternal-warning- signs/

©.2022 Aaricans Colege of Obsleiricians and Gynecologists. Permission is hereby graated [or dugiicalion and SisinBatios of P COCUIMEN:, 11 £5 NS0y Snd WOUT MOXZINan, fr SHkely NOA-COMMerDal acites
that are for ecucafionsl, Quailly Improvement, and patient safefy purpases. Al afher uses requine wifien permisian from ACOG

. VS September 2022 a\'AlM
https://saferbirth.org/wp-content/uploads/urgent-maternal- R

signs_V5_Final_2022-1-1.pdf?pid=235189



https://saferbirth.org/wp-content/uploads/urgent-maternal-signs_V5_Final_2022-1-1.pdf?pid=235189

Recognize Postpartum Warning Signs

e Developed by the
Reproductive Health
National Training Center

e Download and print

e Available in Spanish

e Focuses on the postpartum
period

https://rhntc.org/sites/default/files/resourc
es/rhntc_Postpartum-Signs-Poster-
Final_05_08_24.pdf



https://rhntc.org/sites/default/files/resources/rhntc_Postpartum-Signs-Poster-Final_05_08_24.pdf

Response
(Treatment)
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Importance of prompt antibiotic therapy
in pregnant patients

e Seven center case-control e Maternal mortality review
study committee (29 states)
o Antibiotics within o Only 11.8% received
one hour antibiotics within
m 8% mortality one hour
o Antibiotics after
one hour

m 20% mortality

Bauer ME et al., Anesth Analg 2019
Joseph, NT et al., Obstet Gynecol 2026



CMQCC

Antibiotic therapy
suggestions are

California Maternal
Quality Care Collaborative

Clinical Expert Series @

Sepsis and Septic Shock During Pregnancy
and Postpartum

Melissa E. Bauer, po, and Luis D. Pacheco, Mp

Improving Diagno
and Treatment of
Maternal Sepsis

A CMQCC Quality Improvement

Sepsis and septic shock are leading causes of maternal morbidity and mortality. Sepsis

phcates an esti d 1 in 1,000 pregs es and is resporsible for 24% of in-hospital
maternal deaths. Because --luaﬂo(ml outside of the hospital, it Is crucial to educate
patients about warning signs to seek early medical care and for cliniclans to engage In critical
Ilun\hu and evaluation of patient (omwnt In the hospital, screening pationts for vital sign

available:

Society for z
Maternal-Fetal
Medicine

smim.org

Society for Maternal-Fetal Medicine
Consult Series #67:. Matermal sepsis

Society for Maternal-Fetal Medicme (SMFM); Andres D. Shields, MD, MS; Lauren A. Plante, MD, MPH; Luis D. Pacheco, MD;
and Judette M. Louis, MD, MPH: SMFM Publications Committee
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ters for Disease Control and Prevention, sepsis is
the leading cause of prognancy-related maonality, Teis
important to note that most of these deaths are
believed o be preventable through early identifica
ton and treatment’ Physiologic changes of preg-
nancy overlap with early sepsis-induced vital sign
abnormalities, making it more difficult for pregnant
patients with sepsis 1o stand out until later in the dis-
ease process. The purpose of this article s 1o review
the epidemiology, common causes, clinical pearls for
screening,  diagnosks, teatment, and Jongterm
sequelae of sepsis during pregnancy and postpartum.
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DEFINITION AND PATHOPHYSIOLOGY

Sepis is defined as “life-threatening organ dysfunction
caused by a dysregulated host response o infection.™
Septic shock ts defined as “a subset of sepsis in which
particularly profound circalatory, collular, and meta
bolic abnormalities are associated with a grester risk
of mortality than with sepsis alone ™' Furthermore, the
diagnosis of septic shock requires the use of vasopres
sors and an elevated serum lactate above 2 mmol/L
after adequate fluid resuscitation. Hemodynamically,
eytokine-induced nitric oxide production by the endo-
thelium results in peofound vasodilation (decreased
systemic vascular resistance] and systemic hypoten-
sion (disnibutive shock).! Hypotension is worsened
by diffuse endothelial and glyﬂx‘lyx m,un (medi-

ated by cytokines, el s f ' g In
third s g with refative hypovol o
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tolic dysfunction is induced by direct myocardial
contractile inhibition from cytokines; diastolic dys-
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function may occur as fluid third spaces within the
free wall of the left ventnicle, obliterating its cavity
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and limiting diastolic preload filling. "7
Simulaneously, activated inflammatory cells (og,
monocytes, neutrophils, macrophages) express tissue
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Systems-based solutions to support
timely treatment with antibiotics

Automated dispensing system availability
Order set

Give the (3 lactams first!
IV access to run more than one antibiotic

Bauer ME et al. Anesth Analg (2018)
Amoah ] et al, Clin Infect Dis (2022)
Kondo Y et al., Clin Infect Dis (2025)



Fluid

Resuscitation

Bauer ME et al. Obstet Gynecol 2025

Ideal
Body
Weight

Table 2. Predicted Body Weight and Fluid

Administration Based on Height

Height Predicted Body Weight (kg)* 30 mL/kg (mL)
4’6" 31.7 951
4'7" 34 1,020
4'8" 36.3 1,089
4'9" 38.6 1,158
410" 40.9 1,227
411" 43.2 1,296
50" 45.5 1,365
51" 47 .8 1,434
52" 50.1 1,503
53" 52.4 1,572
5'4" 54.7 1,641
5'5" 57 1,710
56 59.3 1,779
5'7" 61.6 1,848
5'8" 63.9 1,917
59" 66.2 1,986
510" 68.5 2,055
511 70.8 2,124
6’0" 73.1 2,193

Ideal body weight and predicted body weight are the same for
more than 5 ft. Ideal body weight is not applicable for less than
5ft, so predicted body weight approximations are listed here.



Yasopressors

12. In adults with septic shock, we “suggest” Revisited
starting vasopressors peripherally to restore

° SurViVing SepSIS Campalgn mean arterial pressure rather than delaying
GL”de“neS (2026) initiation until central venous access is

secured.

(conditional recommendation, very low certainty
evidence)

Remark: Data are insufficient to recommend a
duration of use, dose, or access route (size
of peripheral IV line or anatomic location).
Midline catheters were not considered.

e Peripheral protocol
IS available:

Bauer ME et al. Anesth Analg (2018)
Amoah ] et al, Clin Infect Dis (2022)
Kondo Y et al., Clin Infect Dis (2025)



Escalation of Care
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Sepsis in Obstetrics Score

e xnrmal

Score

Temperature (*C)

Systolic Blood

Pressare (mmHg)

Heart Rate
(beats per minute)

Respiratory Rate
(breaths per minute)

Sp0s (%)

White Blood

Cell Count (/pL)

% Immature

Neutrophils

Lactic Acid (mmol/L)

Sepsis in Obstetrics Score

130-149

120-129

>49 35-49 25-34 12-24 10-11 6-9 <5
292% 90-91% 85-80% <83%
=399 25-39.9 17-24.9 5.7-16.9 3-56 1-29 <1
=10% <10%
=4 <4

Scoring template for S.0.5., a sepsis scoring system designed specifically for obstetric patients.

5.0.5., Sepsis in Obstetrics Score; 5p05, blood meygen saturation.

Albright. The Sepsis in Obsterrics Score. Am [ Obster Gynecol 2014.

Albright et al. AJOG (2014)



Sepsis Calculator

Sepsis Obstetrics Scoring System

Temperature (Centigrade) (° C) Sp02% blood oxygen saturation
36-384C (968-1011F) v >=92% ¥

Systolic blood pressure (mmHg) |=9%0 White blood count uL [6.7 - 16.9 v

% Immature Neutrophils

Heart Rate (beats per minute) =119 v <10% ¥

Respiratory Rate (breaths per minute ) ([ 12-24 ~ Lactic Acid (mmol/L) <4

Calculate Sepsis Obstetrics Score (5.0.5)

Score of > 6 is associated with an
intensive care unit admission

http://perinatology.com/calculators/Sepsis%20Calculator.htm


http://perinatology.com/calculators/Sepsis%20Calculator.htm

Key Strategies

e Overall- allow hospitals to adapt for their facility's level of
care and populations served

e Recognition
o Teach patients warning signs — Listen to concerns
o Have an alert system — Bedside evaluation assessment

e T[reatment
o Order set availability
o Systems-based solutions

e Escalation of care
o Establish criteria to transfer to the intensive care unit



Maternal Sepsis Resources

Consensus Statement

Alliance for Innovation on Maternal Health
Consensus Bundle on Sepsis in Obstetric Care
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Bauer et al. Obstet Gynecol (2023)

Bauer et al. Obstet Gynecol (2025)
https://www.cmgqcc.org/toolkits-quality-improvement/sepsis.

Society for Maternal-Fetal Medicine et al. AJOG 2023



https://www.cmqcc.org/toolkits-quality-improvement/sepsis
https://www.cmqcc.org/toolkits-quality-improvement/sepsis
https://Saferbirth.org/psbs/sepsis-in-obstetric-care
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Severe Hypertension in Pregnancy
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Thank youl

Melissa E. Bauer, D.O. Meg Sheahan MSN, CNM, MPH
melissa.e.bauer@duke.edu meg.sheahan@jsi.org

Visit saferbirth.org
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