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CONTINUING EDUCATION

• The link for the evaluation of today’s program is: 
https://www.surveymonkey.com/r/Sepsis--9-30-2020

• Please be sure to access the link, complete the evaluation 

form, and request your certificate. The evaluation process will 

remain open two weeks following the webcast. Your 

certificate will be emailed to you when the evaluation process 

closes after the 2 week process.

• If you have any questions please contact Dorothy Aldridge 

(Dorothy.Aldridge@ohiohospitals.org)
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Saving Lives Together
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About Sepsis Alliance

• Started out of personal tragedy, national need

• Nation's first (2007) and leading sepsis organization

• GuideStar Platinum Rated (501c3)

• Focus on Education

Vision: A world in which no one is harmed by sepsis.

Mission: Save lives and reduce suffering by improving 
sepsis awareness and care.

Happy Sepsis Awareness Month

Congratulations to OHA – 2020 Sepsis Hero!!!

Carl Flatley, DDS, MSD, Sepsis 
Alliance founder, with daughter 
Erin, a victim of sepsis



Maternal Sepsis: The Burden

• The U.S. has the third highest rate of maternal 
mortality of all high-income countries

• 12.5% of maternal deaths in the U.S. are related to 
infection/sepsis

• Sepsis is driving increases in pregnancy-related 
deaths in the U.S.
➢Per CDC, infection/sepsis is the 3rd leading cause of pregnancy-related death

• Disparities in mortality from pregnancy-related 
causes:
➢Black women are 3.3x more likely to die than white 

women
➢Native American and Native Alaskan women are 2.5x more likely die than 

white women
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Patient Education Resources



Copyright © 2020 Sepsis Alliance. All rights reserved. 

Patient Education Resources

• Spanish resources: tri-fold, 
infographic, sepsis 
information guide

• Coming soon: sepsis and 
pregnancy education video 
and PSA in Spanish
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Patient Education Videos

Pregnancy and Childbirth Education Video

Kayleigh’s Maternal Sepsis Story

Maile’s Maternal Sepsis Story Amanda’s Maternal Sepsis Story
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Maternal Sepsis Week 

• Annual observance to raise awareness of the 
unique signs and symptoms of maternal 
sepsis,

• Bring to life the personal experiences of the 
women who endured it

• Remember those who have passed

• Resources for the public, providers, policy 
leaders

• May 9-15, 2021
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Provider Education and Training

• Sepsis & Pregnancy Training Module with 
CNE and CME, in partnership with ACOG 
District II – coming soon to Sepsis Alliance 
Institute!

• www.sepsisinstitute.org
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Patient Story



Sepsis.org

Together We Can Make Our Nation “SEPSIS SAFE”
Thank You!

Tom Heymann
Executive Director
Sepsis Alliance
theymann@sepsis.org

@sepsisalliance

mailto:theymann@sepsis.org
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Pregnancy-Related Mortality In Ohio Due to Sepsis

Cynthia S. Shellhaas, MD, MPH



Outline for Today’s Talk
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• Overview of Maternal Mortality Review Committees

• Definitions

• Maternal mortality in Ohio:  General Data

• Ohio Sepsis-related Mortality Data

• Sepsis:  Pregnancy Considerations

• Initiatives
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Data Source Death certificates
Death certificates linked to fetal death and 

birth certificates

Death certificates linked to fetal death and 
birth certificates, medical records, social 

service records, autopsy, informant 
interviews…

Time Frame During pregnancy – 42 days During pregnancy – 365 days During pregnancy – 365 days

Source of 
Classification

ICD-10 codes Medical epidemiologists (PMSS-MM) Multidisciplinary committees

Terms Maternal death
Pregnancy associated, 

(Associated and) Pregnancy related, 
(Associated but) Not pregnancy related

Pregnancy associated, 
(Associated and) Pregnancy related, 

(Associated but) Not pregnancy related

Measure
Maternal Mortality Rate - # of Maternal 

Deaths per 100,000 live births

Pregnancy Related Mortality Ratio - # of 
Pregnancy Related Deaths per 100,000 live 

births

Pregnancy Related Mortality Ratio - # of 
Pregnancy Related Deaths per 100,000 live 

births

Purpose
Show national trends and provide a basis 

for international comparison

Analyze clinical factors associated with 
deaths, publish information that may lead 

to prevention strategies

Understand medical and non-medical 
contributors to deaths, prioritize 

interventions that effectively reduce 
maternal deaths

National Maternal Mortality Data Sources
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Nicely reviewed in: 
• Callaghan, William M. 2012. Overview of maternal mortality in the United States. Seminars in perinatology. 36; 1: 2-6.
• Berg C, et al. (Editors). Strategies to reduce pregnancy-related deaths: from identification and review to action. Atlanta: Centers for Disease Control and Prevention; 2001

Known to 
provide 

inaccurate data 
since based 

solely on 
pregnancy 

checkbox on the 
death certificate

CDC – National Center for Health Statistics 
(NCHS)

CDC – Pregnancy Mortality Surveillance 
System (PMSS)

Maternal Mortality Review Committees



National Maternal Mortality Data Sources
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to prevention strategies

Understand medical and non-medical 
contributors to deaths, prioritize 

interventions that effectively reduce 
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Nicely reviewed in: 
• Callaghan, William M. 2012. Overview of maternal mortality in the United States. Seminars in perinatology. 36; 1: 2-6.
• Berg C, et al. (Editors). Strategies to reduce pregnancy-related deaths: from identification and review to action. Atlanta: Centers for Disease Control and Prevention; 2001

Basis of current 
national data, but 

missing 
preventability, 
contributing 

factors, 
recommendation

s to prevent 
future deaths

Slide courtesy of 

CDC 
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Public Health 101: Surveillance
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• “Surveillance and 
data are the 
foundation of public 
health practice.”

• https://www.cdc.gov/surveillance/index.html

• The key objective of 
surveillance is to 
provide information to 
guide interventions.

• www.ncbi.nlm.nih.gov/books/NBK11770/

• Public health surveillance is “the 
ongoing, systematic collection, 
analysis, and interpretation of 
health-related data essential to 
planning, implementation, and 
evaluation of public health 
practice.” 

• https://www.cdc.gov/publichealth101/surveillance.html



What is PAMR?
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PAMR

Multidisciplinary

Review 

Committee

ODH 

PAMR Staff

Enhanced surveillance 

program

PAMR processes are 

codified in 

Ohio Revised Code 

3738

Established 

in 2010



The PAMR Process
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ODH Bureau of 

Vital Statistics 

identifies all 

pregnancy-

associated 

deaths

ODH PAMR staff 

seeks various 

sources of 

records for 

abstraction

ODH PAMR 

staff creates 

de-identified 

case 

summaries for 

review

PAMR 

multidisciplinary 

committee reviews 

each death 

PAMR committee 

determines 

pregnancy-

relatedness, 

preventability, 

contributing factors, 

& recommendations

Case data is 

entered into 

database, 

extracted, & 

analyzed

1

2

3

4

5

6



PAMR Committee: Six Key Decisions
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3
4

5 6

Was the death 

pregnancy-related?

What was 

the cause 

of death?

Was the death 

preventable?

What were the 

critical 

contributing 

factors to

the death? 

What are the 

recommendatio

ns and

actions that 

address the

contributing 

factors?

What is the 

anticipated 

impact of these 

actions, 

if 

implemented? 



Review to Action: www.reviewtoaction.org
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MMRC Example: Review of a Cardiomyopathy Death
www.reviewtoaction.org/mock-panel

http://www.reviewtoaction.org/
http://www.reviewtoaction.org/mock-panel


Recently Released PAMR Reports & Data



Maternal Mortality Definitions
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2008-2016: 610 Pregnancy-Associated Deaths
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31%

60%

9%

pregnancy-
related

pregnancy-associated (not 
related)

could not determine



Ohio and US Pregnancy-Related Mortality Ratios, 2008-
2016
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Rate of deaths 

did not change 

significantly in 

Ohio or the U.S.

Caution should be used in comparing U.S. and Ohio ratios as surveillance methods 
differ



Disparities in Pregnancy-Related Deaths 
by Race
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11.5

29.5

0 5 10 15 20 25 30 35

White, Non-
Hispanic

Black, Non-
Hispanic

Deaths per 100,000 live births
Black women 

died at a rate 

2.5x’s 

that of white 

women



5 |

Trade Secret, Confidential, Proprietary, Do Not Copy  |  OSU Wexner Medical Center  © 2018 

Causes of Pregnancy-Related Deaths, 
Ohio 2008-2016



Timing of Pregnancy-Related Death in Relation to Pregnancy, Ohio 
2008-2016
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Chance to Alter Outcome Among Pregnancy-
Related Deaths (n=89), Ohio 2012-2016

56% preventable



Contributing Factors

▪ Factors identified that contributed to the death

▪ Four factors on average were identified for every 
pregnancy-related death

Provider 
(32%)

System of Care or 
Facility (22%)

Patient or Family
(46%)



Sepsis in Pregnancy
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Ohio Data:  2008-2016
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Vignette
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• “Erica” was a 25-year-old woman who had been pregnant four times resulting in three 
children and a miscarriage.  Her medical history was significant for morbid obesity 
(BMI=56.5).  Her prenatal course was uncomplicated.

• Delivery Hospitalization: At term, her water broke and she delivered vaginally 10 hours 
later.  No complications. She was discharged home on PPD 2.

• Postpartum Period: The next day Erica felt ill and 911 was called. Although she had no 
fever, her blood pressure was low and heart rate was high. She weighed 350 pounds and 
required extra personnel and 43 minutes to ready her for transport. A large cuff was not 
available, which compromised evaluation of her blood pressure. She presented to the 
hospital nine minutes later. Erica was initially evaluated for hemorrhage since she was 
bleeding vaginally; there was a delay of several hours in identifying sepsis and beginning 
antibiotics. She died 18 hours after admission.

• The death certificate cause of death was Group A Streptococcus sepsis with disseminated 
intra-vascular coagulation.
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Definition of Sepsis
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• Life-threatening organ dysfunction caused by a 
dysregulated host response to infection

• Septic shock can be identified within a clinical 
construct of sepsis with persistent hypotension 
requiring vasopressors to maintain mean arterial 
pressure (MAP) 65mmHg and a serum lactate level 
>2mmol/L despite adequate volume resuscitation

The Third Internal Consensus Definitions for Sepsis and Septic Shock Task Force, 2016



Physiologic Alterations in Pregnancy:  Impact on Sepsis Diagnosis
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• Sepsis cutoffs for overlapped with the normal range for pregnancy, 
labor, and/or the early puerperium for the following: 

• Respiratory rate 

• Heart rate 

• Partial pressure of carbon dioxide  

• White blood cell count 

• Most affected by pregnancy:
• Creatinine

• MAP



Common Infection Sources of Sepsis
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Variables Antepartum Postpartum

Obstetric Septic abortion Endometritis

Chorioamnionitis Wound infection

Non-obstetric Urinary tract 
infection

Urinary Tract 
Infection

Pneumonia Pneumonia

Appendicitis Gastrointestinal

SMFM—AJOG, 
2019



Pregnancy-Associated Deaths due to Infection in Ohio, 2008-2016
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Pregnancy-Related Deaths due to Sepsis:  Ohio, 2008-2016
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Pregnancy-Related Deaths Due to Sepsis
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Location of Death Among Pregnancy-Related Deaths 
by Leading Causes and All Causes, Ohio 2008-2016
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53%

50%

64%

64%

64%

33%

52%

40%

22%

18%

14%

28%

43%

23%

5%

5%

4%

2%

28%

9%

14%

4%

20%

19%

3%

1%

7%

5%

5%

3%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Emobolisms (Not Amniotic Fluid) (n=15)

Cardiomyopathy (n=18)

Hemorrhage (n=22)

Pre-Eclampsia and Eclampsia (n=22)

Infection (n=25)

Cardiovascular and Coronary Conditions (n=30)

All Causes (n=186)

Percentage of Deaths
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Timing of Death Among Pregnancy-Related Deaths 
by Leading Causes and All Causes, Ohio 2008-2016
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27%

17%

55%

27%

16%

50%

35%

20%

44%

45%

68%

76%

43%

46%

53%

39%

5%

8%

7%

19%
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Emobolisms (Not Amniotic Fluid) (n=15)

Cardiomyopathy (n=18)
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Percentage of Deaths

C
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se
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f 
D

ea
th
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Note: The “pregnant at time of death" classification includes deaths that occurred the day of delivery.



Preventability by Cause of Death, 2012-2016

Underlying Cause of Death
Preventable 

%

Cardiovascular & Coronary 
Conditions

29

Pre-eclampsia & Eclampsia 85

Hemorrhage 64

Sepsis 75

Embolisms (not AF) 56

Cardiomyopathy 75

Amniotic Fluid Embolism 20

Cerebrovascular Accidents 25

Mental Health Conditions 100



Contributing Factors
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Patient Provider System

Chronic disease Failure to assess risk Inadequately trained 
personnel

Use of ineffective 
treatment

Unavailable 
equipment or 
technology

Delay in diagnosis
and/or treatment

Failure to escalate 
care



Committee Recommendations for Pregnancy-Related Deaths due 
to Sepsis
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PAMR Recommendation Areas
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Educate 
providers and 

patients on 
obstetric 

complications
Work to 

recognize 
disparities at 
personal and 
system levels

Optimize 
vaccinations 
for pregnant 

women

Increase fire 
safety in 

communities

Build 
capacity for 
Emergency 

Medical 
Services

Optimize 
initiatives for 

women at 
risk for 

sexual & 
intimate 
partner 
violence

Ensure 
mental 
health 

screening & 
treatment for 
all pregnant 

women

Optimize 
treatment of 

substance 
abuse 

disorders, 
including 

alcohol

Improve 
identification 
of causes of 

maternal 
deaths & 

underlying 
causes

?

Optimize 
pre/interconception

health 
of patients with
chronic medical 

conditions
Optimize

health of patients 
with chronic 

medical
conditions during

pregnancy



PAMR Report Recommendations
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▪ Recommendations based on PAMR data

▪ In order to address recommendations, ODH applied

• for and received two federal grants totaling over 

• $10 million to improve maternal health in Ohio

HRSA Grant is

focused on

Maternal Health 

Innovation

Improve 

Maternal 

Health in 

Ohio

CDC Grant is focused 

on improving MMRC 

data



Work to 
recognize 

disparities at 
personal and 
system levels

Optimize 
vaccinations 
for pregnant 

women

Increase fire 
safety in 

communities

Build 
capacity for 
Emergency 

Medical 
Services

Optimize 
initiatives for 

women at 
risk for 

sexual & 
intimate 
partner 
violence

Ensure 
mental 
health 

screening & 
treatment for 
all pregnant 

women

Optimize 
treatment of 

substance 
abuse 

disorders, 
including 

alcohol

Improve 
identification 
of causes of 

maternal 
deaths & 

underlying 
causes

?

Optimize 
pre/interconception 

health 
of patients with
chronic medical 

conditions
Optimize

health of patients 
with chronic 

medical
conditions during

pregnancy

PAMR Recommendation Areas

Educate 
providers and 

patients on 
obstetric 

complications

ODH Initiatives 

• IMPLICIT Network in 

pediatric care settings
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?

Optimize 
pre/interconception

health 
of patients with
chronic medical 

conditions
Optimize

health of patients 
with chronic 

medical
conditions during

pregnancy

ODH Initiatives 

• Implicit Bias Training with 

public health & healthcare 

providers

PAMR Recommendation Areas

Educate 
providers and 

patients on 
obstetric 

complications

• Telehealth 

Delivery Training 

for Women’s Health 

Providers
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of patients with
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Optimize
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medical
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pregnancy

PAMR Recommendation Areas

Educate 
providers and 

patients on 
obstetric 

complications

ODH Initiatives 
• Emergency Obstetric 

Simulation 

for Emergency 

Medicine Providers• AIM 

Hypertension 

Bundle 

in Ohio’s delivery 

hospitals
• Urgent Maternal Warning 

Signs Education in public health 

settings
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Ohio is now an AIM 
state!!!!

• https://www.cmqcc.org/resources-tool-kits/toolkits

• Toolkit release date:  January 23, 2020

https://www.cmqcc.org/resources-tool-kits/toolkits
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It’s not how I could have prevented a death; 
it’s how patients, providers, facilities, system 
and community can work together to prevent 
deaths.

Slide courtesy of Julie Zaharatos, CDC 
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Questions?

cynthia.Shellhaas@osumc.edu
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OHA collaborates with member hospitals 

and health systems to ensure a healthy Ohio

—

Ohio Hospital Association 

155 E. Broad St., Suite 301

Columbus, OH 43215-3640 

T 614-221-7614 

ohiohospitals.org

—

HelpingOhioHospitals

@OhioHospitals

www.youtube.com/user/OHA1915

James Guliano, MSN, RN-BC, FACHE

Vice President, Quality Programs 

james.guliano@ohiohospitals.org

Rosalie Weakland

Senior Director, Quality Programs

rosalie.weakland.@ohiohospitals.org


