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Objectives

• Understand trends in maternal 
mortality

• Review Colorado’s newest Data

• Review physiologic changes in 

Pregnancy

• Apply these to the diagnosis and 

evaluation of sepsis in pregnancy

• Determine what alterations we need 

to make to sepsis care in pregnancy

• Master the care of puerperal sepsis
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• The death of a person while pregnant or 

within 42 days of the end of pregnancy

• Can be pregnancy “related” or not

• The US outpaces all other “industrialized” 

nations

• 2/3 are preventable

Defining the problem

Maternal Mortality
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• Continues to worsen

• Data from 2022 shows another 22% 

increase

• Historic context

1900: 600/100,000

1600: 1200/100,000

Prehistoric: 1000/100,000

Trends over time

Maternal Mortality
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Maternal Mortality
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• Transcends economic and educational 

barriers

• Access to quality care

• Implicit bias

• Preexisting conditions

• Structural racism

• Historic context

Disparities in outcomes

Maternal Mortality
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59.8 pregnancy-associated deaths per 100,000 live births

188 pregnancy-associated deaths

27.7 pregnancy-related deaths per 100,000 live births

87 pregnancy-related deaths

Colorado: From 2017-2021 there were



OB CRIT CARE

Mortality Ratios Over Time
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Causes of 

pregnancy-

associated deaths,

2017-2021

Obstetric complications include hemorrhage, placenta accreta spectrum disorders, postpartum infections, obstetric sepsis, 
hypertensive complications of pregnancy (e.g., pre-eclampsia, eclampsia, and HELLP syndrome), pulmonary embolism, amniotic fluid 
embolism, anesthesia complications, and ruptured ectopic pregnancies
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Causes of 

pregnancy-

related deaths,

2017-2021

Obstetric complications include hemorrhage, placenta accreta spectrum disorders, postpartum infections, obstetric sepsis, 
hypertensive complications of pregnancy (e.g., pre-eclampsia, eclampsia, and HELLP syndrome), pulmonary embolism, amniotic fluid 
embolism, anesthesia complications, and ruptured ectopic pregnancies
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Pregnancy Physiology-Cardiac
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Pregnancy Physiology-heme
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Hegewald, M.J. & Crapo, R.O. (2011). Respiratory physiology in pregnancy. Clin Chest Med, 32, 1.

Pregnancy Physiology-pulm
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Pregnancy Physiology-pulm



OB CRIT CARE

Pregnancy Physiology-pulm
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Autoregulation of placental perfusion
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The fetus tolerates 
maternal death poorly
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Sepsis-3
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Maternal Sepsis evaluation

Identification and escalation of care
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Maternal Sepsis

Source and pathogens
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Obstetric sepsis

Treatment-2021 guidelines
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Antibiotics

“Go big so they can go home”
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Obstetric sepsis

• Levo is the preferred pressor in shock (and in 

pregnancy)

• Second line agent is controversial

Vasopressin may increase contractions

Phenylephrine improves UA blood flow 

MAP goal is unknown

Treatment-2021 guidelines
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Obstetric Sepsis

• Increased rates of bacteremia for any given 

infection

Pylo=> 20-30% bacteremia

Transient bacteremia in labor

• Surviving sepsis guidelines

MAP>65?

Fluid tolerant

Often hypovolemic

• ScVO2 is lower in the 3rd trimester

• Fetal monitoring

• Don’t miss GAS!

Surgical emergency

Alterations in OB sepsis
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Group A Strep

1. TIME: Optimize rapid recognition and 
diagnosis of GAS

1. TOXIN: Understand medical management of 
GAS

1. TISSUE: Recognize when surgical 
management of GAS is indicated.

1. TRAGEDY: Review Modern outcomes from 
GAS
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TIME

• Recently postpartum/postabortive

• Prolonged ROM

• Preterm birth

• Cesarean delivery

• Multigravida

• GAS colonization/exposure

Populations at risk:
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TIME

Typical

• Pain out of proportion to exam

• Fever

• Malodorous vaginal discharge

• Tender/boggy uterus

Atypical

• Joint pain/swelling

• Nausea and vomiting

• Rash

Signs and symptoms
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TIME

Labs:

• Bandemia (>10%)

• Renal impairment (Cr >1.1 mg/dL)

• Liver injury (AST/ALT>2x uln)

• Coagulopathy (plts <100k, DIC)

• Endometrial biopsy?

• Bacteremia (50%)

Imaging:

• Not required for diagnosis

• Can be useful if source is unknown

• MRI without contrast antepartum

• CT with contrast for deep infections

• Ultrasound for superficial infections

Imaging and labs
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Maternal Sepsis

identification
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TOXIN

Initial treatment should be broad

• Ampicillin-sulbactam is not adequate for 

Severe disease

• Gent/clinda is losing B fragilis activity

• Linezolid+Pip-Tazo/Carbapenem 

or

• Vanc+pip-tazo/Cabbapenem+clinda

Once GAS is identified narrow coverage

• PCN+Clindamycin

Antimicrobials
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TOXIN

Treatment-2021 guidelines
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TOXIN

IVIG

• Theory: neutralizes Toxin/superantigen

• Data: retrospective was promising, RCT 

showed no improvement

• IDSA guidelines: “Additional studies of the 

efficacy of IVIG are necessary before a 

recommendation can be made supporting its 

use in this setting.”

Adjuvants
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TISSUE

• From SSTI data: A 6 hr delay in surgical management leads to a 3x in mortality rates

• Calculating hysterectomy rate in puerperal sepsis score (CHIPS): The area under the 

ROC curve for the final model was 0.83. A score of 10 predicted a greater than 60% 

probability of hysterectomy, with specificity of over 90%. A score of 13 yielded specificity 

of 100%

Who needs surgery?
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TISSUE

“Hysterectomy was not required in the majority of GAS cases (213/246; 86.6%), even in the context of puerperal sepsis 

and sTSS. In the described cases where hysterectomy was performed, there was often evidence of necrotizing fasciitis 

in addition to sepsis, sTSS and multiorgan failure. Most experts agree that a confirmed GAS infection in the presence of 

organ dysfunction should be managed surgically”
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TRAGEDY

• Death occurs in 10–15% of all invasive 
cases, more than 35% of patients with 

streptococcal toxic shock syndrome, and 
approximately 25% of necrotizing fasciitis 
cases

Outcomes
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ACLS in Pregnancy
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Cardiac arrest epidemiology

• 2-3:100,000 pregnancies

• Risks

Age

BMI

Mode of delivery

• Etiology: 27% anesthetic complications

• Survival: 58% (12% non preg)

In-hospital arrests
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Perimortem Cesarean

• Who?
• Any patient greater than 

20 weeks gestation, or 
when the uterine fundus 
can be palpated at the 
umbilicus
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 Perimortem Cesarean

• Why?

• Delivery leads to a massive 
maternal autotransfusion
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 Perimortem Cesarean

• When?

• Initiate at 4 mins, 
delivery by 5 mins
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 Perimortem Cesarean

• Where?

• At the site of arrest
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 Perimortem Cesarean
• How?

• Midline vertical 
abdominal entry

• Transverse or vertical 
uterine incision

• Fetal delivery

• Placenta can remain 
insitu until ROSC

• Patient can be packed 
until ROSC



OB CRIT CARE

Questions?
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