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Objectives and Disclosures

n Describe the range of definitions and terms used for 
chorioamnionitis

n Understand the maternal and fetal consequences of 
fever in labor

n Identify the relationship between chorioamnionitis and 
sepsis

  Conflicts/Disclosures: None

Supported by: NICHD UG3-HD108053: Large-scale Implementation of Community Co-led 
Maternal Sepsis Care Practices to Reduce Morbidity and Mortality from Maternal Infection
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Chorioamnionitis

Woodd SL, Montoya A, Barreix M, et al. Incidence of maternal peripartum infection: 
A systematic review and meta-analysis. PLoS Med 2019; 16:e1002984.

n Intraamniotic Infection / Chorioamnionitis:
Defined by clinical signs? Histology? Or Microbiology?

Incidence
n Term Labor:  3-4%
n Term PROM >24hr:  40%
n Preterm Labor or PROM : 40-70%
    (depends on definitions used)
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Terms used by ACOG
“Intraamniotic Infection”- an infection with resultant inflammation 
of any combination of the amniotic fluid, placenta, fetus, fetal 
membranes, or decidua.
“Chorioamnionitis” – Intraamniotic infection is “also known as 
chorioamnionitis”
“Suspected intraamniotic infection” – “temperature > 39C or 
38.0-38.9C and one additional clinical risk factor is present.”
“Isolated maternal fever” -  “any maternal temperature between 
38.0 and 38.9C with no additional risk factor present, and with or 
without persistent temperature elevation.”

ACOG CO #712, August 2017
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Chorioamnionitis: Gibbs Criteria—“T+2”
n Initial validated criteria for 

intra-amniotic infection/ 
chorioamnionitis at term

n Fever: T≥100F (37.8C)
plus 2 or more clinical criteria 
(see list)

n Controls were matched for 
GA, and duration of ROM

Gibbs RS, etal. Quantitative bacteriology of 
amniotic fluid from women with clinical intraamniotic 
infection at term.  J Infec Disease 1982; 145:1-8.
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§ Workshop: Jan 2015, 
published Mar 2016

§ Key concept “Triple I”
§ New terminology: 

Intrauterine Inflammation 
or Infection or both

§ Useful concept but has 
not been adopted widely

§ Criteria: “T+1”
T≥39C x1 or ≥38C x2
FHR>160 x10min
WBC>15k
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Laboratory testing has low clinical value
n To help distinguish true infection from non-infectious fever in 

labor, research studies have employed:
¨ Amniotic fluid: glucose, white count, gram stain, cultures
¨ More recently, Amniotic fluid inflammatory markers: IL-6, IL-8, MMP

n None have proven to be useful in clinical practice, 
¨ Possible exception if an amniocentesis was being performed for other 

reasons in a preterm pregnancy with anticipated prolonged ROM
n Histopathology possible only after delivery and often delayed 

several days
¨ Inflammatory findings consistent with chorioamnionitis can be seen in 

placentas from afebrile and otherwise uncomplicated deliveries
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§ Committee Opinion: 
published Aug 2017

§ Carefully balanced
§ Intraamniotic infection 

(aka chorioamnionitis):
Criteria: “T+1”
T≥39C x1 or 
T≥38C x1 with either
   FHR>160 x10min
   WBC>15k

§ Isolated fever in labor 
deserves equal attention 
and treatment: “T+0”
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MI
Does Fever Severity 

Matter for Outcomes?
Prospectively collected data 
on term patients admitted in 
a single institution 
(Wash. Univ., St Louis)

Sample sizes—
Afeb: 7,780
Mild Fever: 278 (3.6%)
Severe Fever: 74 (1.0%)
all patients with fever were 
diagnosed as chorio
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Is fever harmful for fetuses?

n Neonatal encephalopathy is the greatest worry
¨ Fever>39C is greater risk than 38-39C (1.1% vs 4.4%)1

¨ Combination of Fever + Acidosis compounds risk

1Hensel D, Zhang F, Carter EB, et al. Severity of intrapartum fever and neonatal outcomes. 
Am J Obstet Gynecol 2022;227:513.e1–8.
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Does Fever Severity Matter for Maternal Outcomes?

§ Severe fever was associated with increased risk of composite neonatal morbidity 
compared with mild fever, even after accounting for the duration between reaching 
maximum intrapartum temperature and delivery.

§ Labor management decisions should not be affected by the anticipated interval until 
delivery because the duration between reaching maximum temperature and delivery 
does not seem to affect neonatal outcomes.
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Risk of Chorioamnionitis 
is related to a 
combination of:

(1) Time after ROM
(2) Number of Cervical
      Exams
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Other Causes of Fever in Labor

Infections Non-Infections

Pyelonephritis Epidural related fever

Upper/lower respiratory infection Dehydration

Other viral infections Hyperthyroidism

Other infections PGE2 for induction
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Labor Epidural and Temperature Elevation

Fusi L, Steer PJ, 
Maresh MJ, Beard 
RW. Maternal 
pyrexia associated 
with the use of 
epidural analgesia 
in labour. Lancet 
1989;1: 1250–2. 
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Epidural-related Maternal Fever – AJOG Expert Review

n 35 studies (12 RCT): all but 3 showed a statistical association
n Effect range was huge: most between 15-25%
n Typical effect was gradual and steady:  

¨ 0.15°-0.18°C/hr or 1°C/6hrs
n Pathophysiology unknown but likely sterile inflammatory response 

leading to altered thermoregulation
¨ No known way to distinguish fever related to epidural from other fevers
¨ For the fetus, a fever is a fever. One study: T>38.3C was associated 

with 2-6X adverse neonatal effects compared to those with T<37.5C
¨ Prophylactic/RX PO acetaminophen mixed at best, IV under study
Patel S, et al. Epidural-related maternal fever: incidence, pathophysiology, outcomes, and management. 
Am J Obstet Gynecol 2023 May Suppl:S1284-S1304.
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Key ACOG (2017) Treatment Recommendations 

n Administration of intrapartum antibiotics is recommended 
whenever an intraamniotic infection is suspected or 
confirmed. 

n Antibiotics should be considered in the setting of isolated 
maternal fever unless a source other than intraamniotic 
infection is identified and documented. 

n Intraamniotic infection alone is rarely, if ever, an indication 
for cesarean delivery. 
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What IV antibiotics are recommended for 
IAI?

Primary regimen Ampicillin plus gentamicin

Mild penicillin allergy Cefazolin plus gentamicin

Severe penicillin allergy
Clindamycin or 
vancomycin plus 
gentamicin

ACOG CO #712, 2017

Add anaerobic coverage if moving to Cesarean delivery (e.g. Clindamycin)
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Conde-Agudelo A, Romero 
R, Jung EJ, Garcia Sánchez 
ÁJ. Management of clinical 
chorioamnioniZs: an 
evidence-based approach. 
Am J Obstet Gynecol 
2020;223:848–69. 

Jung E, et al. Clinical 
chorioamnionitis at term: 
definition, pathogenesis, 
microbiology, diagnosis, and 
treatment. Am J Obstet 
Gynecol. 2024 
Mar;230(3S):S807-S840.

A Variety of 
Alternative Antibiotic 

Regimens have 
been Proposed 
But there are no 

trials… 
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Sepsis Screening 
Systems Evaluated

Standard Non-Pregnant 
Sepsis Screen 

Pregnancy Screens 
for Severe Morbidity

Pregnancy-Adjusted 
Screens for Sepsis

Goal: Find the balance 
between Sensitivity and 
the Screen Positive Rate
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Performance of Screening Tools for 

Intrapartum Sepsis and Sepsis with Organ Injury

False False

Main. Sepsis Screening During Delivery Admissions. Obstet Gynecol 2024.

N=14,591 (~3% rate)
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Rates of Sepsis in Chorioamnionitis
Based on clinical and EHR data from 57 hosptials

Chorioamnionitis • 14,591

Screen Positive • 8,754 (60%)

Sepsis Diagnosis • 1,049 (12.0%)

End Organ Injury • 238 (22.7%) 
(3% screen +)(Minimum as data incomplete)
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Need for a Two-Step Approach to Identify Sepsis

n Even with pregnancy adjusted 
values, the false positive rate 
is too high to use alone for 
diagnosis

n Goal is to balance not doing 
too many labs while still 
identifying those who are sick

n SMFM Consult Series 
highlighted the CMQCC two-
step approach:

Revised June 2024
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Neonatal Early-Onset Sepsis Calculator (Kaiser 2023)

1.Standardized Clinical 
Evaluation

2.Enhanced Observation
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Conclusions
n Intraamniotic infection represents a spectrum of risk: the more 

symptoms and the higher the temperature are associated with 
higher maternal and fetal risks 

n ACOG: T>38C alone (esp. if repeated or ≥39C) has real risk and 
deserves consideration of antibiotics, Tylenol and fluids

n Clinical recommendations: 
¨ Fewer exams, avoiding long ROM times may be helpful
¨ Augmentation is often required with fever

n The rate of Sepsis is ~12% among serious infection screen 
positive chorioamnionitis patients—the screen promotes early 
antibiotics and fluid and EOI evaluation



Birth Trauma Resources: 
Guides for Communication and 
Pre-Discharge Care Discussion 

(aka Patient Debriefs)

For the Birth Trauma Work group…
Elliott K. Main, MD Sepsis Project Lead, California (Stanford University)

Supported by: NICHD UG3-HD108053: Large-scale Implementation of Community Co-led 
Maternal Sepsis Care Practices to Reduce Morbidity and Mortality from Maternal Infection
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Christa Sakowski 
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Alethia Carr, MBA, RD
SE Michigan PQC

Birth Trauma and Patient Debriefing Work Group
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n Practical “How-To” Tools for ALL 
types of SME: 

1) The Importance of the 
Pre-Discharge Care Discussion

2) What Not to Say and Why
3) Guide For Pre-Discharge Care 

Discussion After a SME
4) Guide for Post-Discharge Care 

After an SME

Severe Maternal Events/ Birth Trauma
Key Steps for Healing
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Importance of the 
Pre-Discharge Care 

Discussion:
Initiating Healing After a SME
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Supportive Communications 
After a SME:

What Not to Say and Why
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Guide for Pre-Discharge 
Care Discussion 

(aka Patient Debrief)
After a SME
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Guide for Post-Discharge 
Care After a SME



9

n Practical “How-To” Tools for ALL 
types of SME: 

1) The Importance of the 
Pre-Discharge Care Discussion

2) What Not to Say and Why
3) Guide For Pre-Discharge Care 

Discussion After an SME
4) Guide for Post-Discharge Care 

After an SME

Severe Maternal Events/ Birth Trauma
Key Steps for Healing



10https://www.cmqcc.org/resources-toolkits/toolkits/improving-diagnosis-and-treatment-maternal-sepsis
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Stay tuned for more tools focused on 
Support Resources

Let us know what would help you for implementation!

Thank You !
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