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Objectives
Review epidemiology, definitions,  physiology and etiology of Maternal 
sepsis

Review early goal-directed therapy with considerations of the pregnant 
patient

Review of sepsis-related conditions and complications particular to the 
pregnant patient.
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Sepsis: A Deadly Continuum

A clinical response arising from a 
nonspecific insult, with 2 of the 
following:
• T >38oC or <36oC
• HR >90 beats/min
• RR >20/min
• WBC >12,000/mm3 or 

<4,000/mm3 or >10% bands

SIRS with a

presumed

or confirmed 

infectious

process

Chest 1992;101:1644.
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In the Pregnant patient…

- These values weren’t validated

- They don’t take into account maternal physiology

- Correlation to outcome has not been done



New thinking about Sepsis

Singer et. al., JAMA  2016



Acute Organ Dysfunction as the Hallmark of 
Severe Sepsis

Tachycardia

Hypotension

 CVP

PAOP

Oliguria

Anuria

 Creatinine

 Platelets

 PT/APTT

 Protein C

 D-dimer

Altered 

Consciousness

Confusion

Psychosis

Tachypnea

PaO2 <70 mm Hg

SaO2 <90%

PaO2/FiO2 300

Jaundice

 Enzymes

 Albumin

 PT

Lactic acidosis

Used with permission, S.Simpson, MD, KU, 2008

Fetal distress



SOFA scores

Singer et. al., JAMA  2016

Change in Score >2 predicts mortality from infection ~ 10%. 



Proposed Changes

Sepsis: 
Organ 

dysfunction 
caused by 
Infection 

High Risk Sepsis:
2 out of 3

-AMS
-RR > 22 bpm

-SBP <100
Mort >10%

Septic Shock:
Persistent hypotension
Persistent lactate  >2

Mort ~40%

Singer et. al., JAMA  2016





Sepsis Mechanism



Evolution of thinking in sepsis
- Sepsis used to be thought of as 
killing patients due to profound 
immune activation and pro-
inflammatory response

- We now know many patients 
develop profound 
immunosuppression after the 
initial insult.

- Some patients may alternate due 
to secondary infections

Hotchkiss et al., Lancet Inf Dis 2013



Epidemiology of Maternal 
Sepsis
- Bacteremia is ~ 0.75 % of OB admissions

- Only 10% develop severe sepsis

- Most important direct cause of Maternal Death in the U.K.

- Mortality rates low and actually better than non-Obstetric patients.

Guinn et al. Ob Gyn Clin N.A., 2007



Risk Factors

Bacterial Sepsis in Pregnancy , RCO&G, 2012



Treatment of Sepsis

Treat infection: Antibiotics and Source Control

Intravascular volume resuscitation

Cardiovascular support

Support of dysfunctional organ systems



EGDT Goals

ID and treat infection / inflammatory focus

Treat global tissue hypoxia
◦ Reverse functional hypovolemia

◦ Maintain MAP > 60-65

Support organ dysfunction

Interventions are time-dependent



Early Goal Directed Therapy
Current UNM Practice

- Blood Cultures

-Lactate Measured

- Antibiotics Given within 1h

- Initial bolus of 3L

-Non-invasive Cardiac Output guided fluid resuscitation

-Pressors to keep MAP >65



How do we do?



Early antibiotic administration



Treatment differences associated 
with better outcomes



Goal-directed fluid ressus



Mortality
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Controversies remaining in 
EGDT
- Role for CVP vs other Goals

- Dobutamine

- Transfusion of blood

- Right pressor?

- Steroids

- Lactate clearance



Interaction between BP , 
lactate  and mortality

Howell , Int care Med 2007



Lactate in pregnancy and 
sepsis 
- Lower serum bicarbonate  
therefore more susceptible to 
metabolic acidosis

- One study looking at 
maternal and fetal outcomes

-Seems to be correlation, 
however number of very 
septic patients extremely 
small.



Pressors in Septic shock
- No good data

- Most papers recommend Norepinephrine Some Phenylephrine

- RCT for peri C-section use showed no differences Phenylephrine vs 
Norepinephrine in fetal outcome

- Ephedrine used for peri-operative hypotension, not practical for sepsis

- Theoretical concern for Uterine contraction with Vasopressin

- Maintenance of BP more important than concern for vasoconstriction

- After fluid resuscitation, naturally.

- Steroids for pressor resistant shock. 



Causes of Sepsis



Guinn et. al., Sepsis during pregnancy, Ob Glyn Clin NA, 2007



Pyelonephritis
-Hydronephrosis can be physiologic 
but may predispose to pyelonephritis

- Bacteremia not uncommon

-Usual GNR, or Group B strep

- ARDS may be more common in 
pregnant patients with pyelo





Pneumonia

- Usual pathogens

-increased risk for H1N1



Septic Abortion
- Incomplete spontaneous 
miscarriage or incomplete surgical 
or medical abortion

-Fever , chills , cramping, foul-
smelling discharge

-Antibiotics

- Uterine evacuation



Chorioamnionitis / 
Intramniotic infection
- Fever, vaginal discharge, change 
in amniotic fluid color, tachycardia

- Direct spread of cervico-vaginal 
flora

- PROM and Pre-term labor

-Amniocentesis can be helpful in 
complex cases

- - Polymicrobial flora normally

- Will not clear until delivery

- Significant neonatal moribidities
including sepsis



Antibiotics in IAI
- Ampicillin and Gentamycin

- Ampicillin , Gentamycin and Clindamycin (C-section)

- Ampicillin / sulbactam

-Ticacillin – clavulanate

- Cefoxitin



Endometritis
- C-section biggest risk factor

- Can evolve to necrotizing 
myometritis

- Abcesses or peri-uterine 
infection

- May have boggy, edematous 
uterus, may not be painful

- Can be Group A strep



Antibiotics in Endometritis

●Clindamycin 600 mg orally every 6 hours plus gentamicin 4.5 mg/kg 
intramuscularly every 24 hours

●Amoxicillin-clavulanic acid 875 mg orally every 12 hours

●Cefotetan 2 g intramuscularly every 8 hours

●Meropenem or imipenem-cilastatin 500 mg intramuscularly every 8 
hours

●Amoxicillin 500 mg plus metronidazole 500 mg orally every 8 hours



Necrotizing Fascitis
- GP A Strep, Staph, Clostridium 
Perfrigens ,Polymicrobial

- Can be wound infection

-Necrotizing Vulvitis can occur at 
episiotomy site



Broad – Spectrum Antibiotics 
in Maternal Sepsis
- Pen, Clinda , Gentamycin

Vs

-Vancomycin and Piperacillin / Tazobactam



Antibiotics in Pregnancy



Fetal Monitoring
- Fetal tachycardia due to Fever

- Endotoxins may lead to Uterine 
contraction but pre-term labor 
unusual

- B-agonists in setting of sepsis may 
increase concern for pulmonary 
edema

-internal vs external



Delivery
- Resuscitate mother as well as 
possible first

- Site of infection key

-Temperature control

-Ensure neonatal resuscitation 
equipment available at all times

-Emergency Cesearean in setting of 
CPR?



Conclusions… What is unique 
to maternal sepsis?
- High level of suspicion for Maternal Sepsis with consideration of 
Maternal /Fetal physiology

- Prognostic factors in maternal sepsis not as well defined, caution is 
warranted

- Early antibiotics, lactate measurement, fluid resuscitation are keys to 
good outcomes (likely).

- Cooperative management with early involvement of OB team and 
Critical Care is critical.

-Early Consideration of surgically - treatable causes / evaluation for 
source control imperative when appropiate

-Fetal monitoring and consideration of delivery.


