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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

K

Determine what alterations we need
to make to sepsis care in pregnancy

Master the care of puerperal sepsis
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Maternal Mortality

Maternal Mortality in the U.S. Far
Outstrips That of Other Industrialized Nations

us. == P
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Canada || (8.6
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Sweden :: 4.3
Germany T |3.2
Netherlands o |3

Norway == |18
New Zealand 1.7

o 2 4 6 g8 10 12 14 16 18 20 22 24

*Deaths per 100,000 live births
Source: hitps Jfwww.edc gov/nchs/data/hestat /matemal-mortality/2020/maternal -mortality-rates-2020 him
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Defining the problem

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
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Maternal Mortality

Trends over time

*  Continues to worsen

* Data from 2022 shows another 22%
increase

* Historic context
1900: 600/100,000
1600: 1200/100,000
Prehistoric: 1000/100,000

% University of Colorado
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Maternal Mortality

Cause of Pregnancy-Related Deaths, 2007-2016

0.4% >.8% = Cardiovascular conditions (cardiomyopathy,

cerebrovascular accidents, etc)
Infections \ = Noncardiovascular medical conditions
9% \
Indirect 33.6% » Infection
causes 9.2%
46%* Obstetric hemorrhage
» Amniotic Fluid Embolism

Hypertension
ype1 b} 5.4% V

= Thrombotic Pulmonary or Other Embolism

» Hypertensive Disorders

: 0
Otherdirect 4% Nn.1% = Anesthesia Complications
causes 5%
8% = Unknown AMERICAN ACTION
13.3% ' FORUM
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Maternal Mortality

Pregnancy-Related Mortality Ratio by Race/Ethnicity:
2016-2018

Disparities in outcomes

Transcends economic and educational
barriers
Access to quality care

Implicit bias

Pregnancy-related deaths*

Preexisting conditions

Structural racism

i o o e 2
-..,c.?:‘b{' P@e‘-‘ciw .;,_r;@*‘;e : ‘L\wa 6“’9@\
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oo L o Historic context
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*Per 100,000 live births

@]l University of Colorado
Anschutz Medical Campus OB CRIT CARE



Colorado: From 2017-2021 there were

188 pregnancy-associated deaths

59.8 preghancy-associated deaths per 100,000 live births

87 pregnancy-related deaths

27.7 preghancy-related deaths per 100,000 live births

@] University of Colorado
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Mortality Ratios Over Time
Annual mortality ratios, 2017-2021

Pregnancy-associated mortality ratios increased in 2019 through 2021 compared to previous years.

73.1 Pregnancy-
68.3 associated

36.6

31.8 Pregnancy-
related

21.7

Mortality ratio per 100,000 live births

2017 2018 2019 2020 2021
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Causes of pregnancy-associated deaths, 2017-2021

Unintentional drug overdose, suicide, and obstetric complications were the leading
causes of pregnancy-associated deaths.

Suicide

Obstetric complications

Homicide _ 10.1%
Motor vehicle collision _ 6.9%
Cardiac conditions _ 5.9%
Cancer - 4.3%
covio-19 [N 2.7%

Respiratory conditions - 2.7%

Causes of
pregnancy-

associated deaths,
2017-2021

Sepsis/infection - 2.7%

There are 17 additional pregnancy-associated deaths that did not fall into the above categories.

Jniversity of Colorado , ) , ) .
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hypertensive complications of pregnancy (e.g., pre-eclampsia, eclampsia, and HELLP syndrome), pulmonary embolism, amniotic fluid
embolism, anesthesia complications, and ruptured ectopic pregnancies




Causes of pregnancy-related deaths, 2017-2021

Obstetric complications, suicide, and unintentional drug overdose were the leading causes
of pregnancy-related deaths.

Obstetric Complications

Causes of
pregnancy-

related deaths,
2017-2021

Unintentional drug overdose

5.8%

Cardiac conditions

There are 13 additional pregnancy-related deaths that did not fall into the above categories.

ObsteoHﬁﬂ‘QSEFmﬁrjgage, placenta accrgta spectrum disorders, postpartum infections, obstetr!'c sepsis,. . . OB CRIT CARE
hypertensive complications of pregnancy (e.g., pre-eclampsia, eclampsia, and HELLP syndrome), pulmonary embolism, amniotic fluid

embolism, anesthesia complications, and ruptured ectopic pregnancies



Pregnancy Physiology-Cardiac

= Hemodynamic changes in pregnancy

50%
407
30°
20%
10%
0%
10%
20%
0%
<0

BLOOD CO  COP HEART RATE O2 SVR PR v
VOLUME CONSUMPTION

FIGURE 2, Hemodynamic alterations of pregnancy. CO indicates cardiac output; COP,
colloid oncotic pressure; PVR, pulmonary vascular resistance; SV, stroke volume; SVR, stroke
volume resistance.

% University of Colorado
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Pregnancy Physiology-heme
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Pregnancy Physiology-pulm
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He Id, M.J. & Crapo, R.O. (2011). Respiratory physiology in pregnancy. Clin Chest Med, 32, 1.
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Pregnancy Physiology-pulm
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Pregnancy Physiology-pulm

Blood gas
measurement

pH

Arterial partial pressure
of oxygen (mmHg [kPa))

Arterial partial pressure
of carbon dioxide
(mmHg [kPa])

Bicarbonate (mmol/L or

mEqg/L)

Y

University of Colorado
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Non-

pregnant
adult

/.38-744
80-100 (11-13)

35-45 (4.7-59)

21-30

Third
trimester

7.39-745

92-107
(12.3-14.3)

25-33
(3.3-44)

16-22

HbO, Saturation (%)

Hemoglobin
in solution

Pregnant adult

P - —— ——

10 20 30 40 50 60 70 80 90 100
PO, (mmHg, pH 7.4)
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Autoregulation of placental perfusion

MAP co
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é Sepsis-3
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10% MORTALITY

INFECTION SEPSIS SEPTIC SHOCK

REACTION OF HOST
TISSUES AND INNATE
IMMUNE SYSTEM TO
THE INVASION OF AN

INFECTIOUS AGENT

AND/OR ITS TOXINS
+ NONSPECIFIC SIRS

CRITERIA

.

CONFIRMED OR
SUSPECTED
INFECTION

+
ABERRANT OR
DYSREGULATED HOST
RESPONSE LEADING
TO AN ORGAN
DYSFUNCTION

DEFINED BY SOFA
SCORE 22*

A

* or an increase of 2 points compared to the initiol value of the SOFA

** Despite adequate volume/fluid resuscitation

40% MORTALITY

SEPSIS
+
PERSISTING
HYPOTENSION
REQUIRING
VASOPRESSORS TO
MAINTAIN MAP
265mmHg
AND

SERUM LACTATE

LEVEL >2 mmol/L**
"
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Identification and escalation of care

Temperature

University of Colorado
Anschutz Medical Campus

Maternal Sepsis evaluation

6° C (96.8° F)

mm Hg
0% bands

Table 1. Characteristics of Common Maternal Early Warning Systems for Sepsis

Pregnancy
Scoring
System Parameters Evaluated

Threshold Advantages Disadvantages

MOEWS'™  Hean rate, respiratory rate, oxygen saturation,
systolic blood pressure, temperature, and
mental status changes

omgSOFA™ Systolic blood pressure, respiratory rate, and
altered mental status

50817 = Temperature, hweart rate, respiratory rate, oxygen 6

saturation, systolic blood pressure, heart rate,
leukocyte count, percentage of immature
neutrophils, and lactic acid

Marked variation of thresholds
and formats
Validated for
choricamnicnitis
Oherdetects severe sepsis
Mewd for g_'-:_'nndary testing o
identily frue-positives
Low specificity; low PPV

2 Simple bedside Altered mental status in
screening tool criteria may have nonseplic
Uses only clinical causes in ohstetric patients
data, allowing for Meed for secondary testing
rapid diagnosis

Excellent NPV Complex scoring system with
98. 6% multiple variables
Rapidly rules ol Requires laboratory data,
necd fior BOU which can delay diagnosis
Does not wse altered
mental datus in
criteria

Varies Simple bedside
screening fool

MOEWS, modified Obstetric Early Waming Signs; PPV, positive predictive value; omgSOFA, obstetric modified quick Sepsis-related Organ
Failure Assessment; 5.00.5, Sepsis in Obstetrics Score; NPV, negative predictive value; 1CL, intensive care unit.
* Free online calculator available at hitps:ffwww.perinatology.com/calculators/Sepsis %2 0Caloulator. htm.
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Maternal Sepsis

Source and pathogens

Unknown
21%

Skin or
Soft tissue
7%

Respiratory
16%

Genitourinaryj
44%

University of Colorado
Anschutz Medical Campus

Table 1. Organi=ms isolated at each stage of pregnancy

Organism Antenatal Intrapartum Postnatal All
isolates

Escherichia colf 26 22 55 103
Group B 2 43 12 57
Streptococous

Anaerobes 4 8 11 23

Staphylococcus 4 5 12 r|
aureus

Enterococcus 2 5 B 13
faecaiis

Group A o 2 10 12
Stregtococous

Streptococcus 1 q d 9
millen

Klebzietla 1 2 2 5
preumonia

Proteus mirabilis o 3 2 5
Haemophilus 3 1 4
influenzae

Strepiococcus 1 o 3 q
preumaonide

Morganelia o ] 3 3
maorgany

Group C o 1 2 3
Streptococcus

Enterobacter 1 ] 2 3
species

Group G o o 2 2
Streptococcus

Listeria 1 1 o 2
monocytogenes

Muovaxels species o o 2 2

Staphylococcus o 1 1 2
saprophyticus

Acinetobacter 1 ] 1 2
hwoffi

Strepiococcus o 1 o 1
galialyticus

Total 47 99 130 276

OB CRIT CARE
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Obstetric sepsis

Treatment-2021 guidelines

Hour-1 Bundle
Initial Resuscitation for Sepsis and Septic Shock

Surviving Sepsis-+.

Campaign's

examination, tests for both infectious and noninfectious
causes of acute iliness, and immediate treatment of
acute conditions that can mimic sepsis. Whenever

@]l University of Colorado
Anschutz Medical Campus

r
- RO
Shock is present Shock is absent
I =
Sepsis is o/ | Administer antimicrobials Administer antimicrobials
definite or immediately, ideally within immediately, ideally within
probable 1 hour of recognition. 1 hour of recognition.
\. 7 J
( .
Sepsis is | | |¢| Administer antimicrobials Rapid assessment”
possible ~— immediately, ideally of infectious vs.
within 1 hour of noninfectious causes
recognition. of acute illness.
A J L d
N

Administer antimicrobials
within 3 hours if concern

Y
MEDICAL

EMERGENCY

Initiate bundle upon
recognition of
sepsis/seplic shock.

May not complete all bundie elements
within one hoor of recogaiion.

|
i

Measure lactate level.

Remeasure lactate
if initial lactate
kolovabd (> 2 mmol/L).
J

—il—s

Obtain blood cultures
before administering
antibiotics.

lactate 2 4 mmol/L.
\ J

Begin rapid
administration of
30 mL/kg crystalloid
for hypotension or

©

Apply vasopressors if
hypotensive during or

after fluid resuscitation to
maintain a mean arterial

pressure 2 65 mm Hg.

for infection persists.
=

Bundle: SurvivingSepsis.org/Bundle

C T D Sacnty of Gtk Cwe Blodeme ond Dol armmm Sonnty of homunn Cwe Bode ne M Kghty Bopernd.

Soclkty s £\ g
e i

OB CRIT CARE



ﬂ Antibiotics

“Go big so they can go home”

Table 3. Proposed broad-spectrum empiric antibiotic regimens of peripartum sepsis.

1. Gram-negative and anaerobic coverage

e  Piperacillin/tazobactam 3.375 g IV g8h (extended infusion) or 4.5 g IV q6h or

e  Meropenem 1 g IV g8h (if recent hospitalization or concern for multi-drug
resistant organisms) or

e Cefepime 1-2 g IV g8h plus metronidazole 500 mg IV q8h or

e Aztreonam 2 g IV g8h (for women with severe penicillin allergy) plus
metronidazole 500 mg IV q8h or

e Aztreonam 2g IV g8h plus clindamycin 900 mg IV g8h

PLUS
2. Gram-positive coverage

e Vancomycin 15—-20 mg/kg q8h—ql2h (goal trough 15-20 mcg/mL) or
e Linezolid 600 mg IV /PO q12h (for women with severe vancomycin allergy)

% University of Colorado
Anschutz Medical Campus OB CRIT CARE
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Obstetric sepsis

Treatment-2021 guidelines

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

Favours ephedrine Favours phenylephrine
Alahuhta (6) s @ —
Hall (8)
LaPorta (12) b —e —
Moran (9) [ ]
Pierce (11) H——
Thomas (7) ———t
Overall effect [
-0.10 -0.05 0.00 0.05 0.10

Weighted mean difference (umbilical cord arterial blood pH)

@]l University of Colorado
Anschutz Medical Campus

Vasoactive Agent

Management

For patients with septic

/
—1 Use norepinephrine as first-line
\
M Vasopressor.
\
/,._
i‘/l Target a MAP of 65 mm Hg. )
9

shock on vasopressors

invasive monitoring of arterial

“\ blood pressure.

If central access is not

yet available | | #5

ler initiating vasopressors
peripherally.”

If MAP is inadequate despite | |
low-to-moderate norepinephrine

r adding vasopressin. 1

If cardiac dysfunction with
persistent hypoperfusion is
present despite adequate volume
status and blood pressure

® Strong recommendations are displayed in green
© Weak recommendations are displayed in yeliow.

4er adding dobutamine or switching |

"% 1o epinephrine.

OB CRIT CARE



+* - -
000 Obstetric Sepsis
Alterations in OB sepsis R240bpmT—1—T—— i1 FHR240bpm =
| - : I 210-1
Increased rates of bacteremia for any given T
infection

Pylo=> 20-30% bacteremia
Transient bacteremia in labor

Surviving sepsis guidelines

MAP>657

Fluid tolerant

Often hypovolemic T "‘8‘5‘;"1'39,792““ SEEE Sy RN SR BEER e
ScVO2 is lower in the 3 trimester - ** - “jgu 1%,;941 + "ff”' ‘*”* ,6;8
Fetal monitoring i - )U )O

Don’t miss GAS!
Surgical emergency

@' University of Colorado
Anschutz Medical Campus OB CRIT CARE



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

University of Colorado
) Anschutz Medical Campus OB CRIT CARE
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Populations at risk:

Recently postpartum/postabortive
Prolonged ROM WD Red throat
Preterm birth

P Petechise

FY Swollen tonsils Sl .

Cesarean delivery White patches an tonsils )

Multigravida

GAS colonization/exposure

Bl Swollen lymph nodes

@]l University of Colorado
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g | TIME

Signs and symptoms

Typical

- Pain out of proportion to exam
*  Fever

+ Malodorous vaginal discharge
- Tender/boggy uterus

Atypical

« Joint pain/swelling
+ Nausea and vomiting
*  Rash

% University of Colorado
Anschutz Medical Campus OB CRIT CARE
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Imaging and labs

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

@] University of Colorado
Anschutz Medical Campus
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Maternal Sepsis

Table 1. Characteristics of Common Maternal Early Warning Systems for Sepsis

identification
Pregnancy
Scoring
System Parameters Evaluated Threshold Advantages Disadvantages
MOEWS'™  Heart rate, respiratory rate, oxygen saturation,  Varies Simple bedside Marked variation of thresholds
systolic blood pressure, temperature, and screening tool and formats
mental status changes Validated for
choricamnionitis
Oherdetects severe sepsis
MNeed for secondary testing to
identify true-positives
Low specificity; low PPV
omgSOFAT™ Systolic blood pressure, respiratory rate, and 2 Simple bedside Altered mental status in
altered mental status screening tool criteria may have nonseplic
Uses only clinical  causes in obstetric patients
data, allowing for ~ Need for secondary testing
rapid diagnosis
S.0S8'7,*  Temperature, heart rate, respiratory rate, oxygen 6 Excellent NPV Complex scoring systern with
saturation, systolic blood pressure, heart rate, 98.6% multiple variables
leukocyte count, percentage of immature Rapidly rules out Requires laboratory data,
neutrophils, and lactic acid need for KU which can delay diagnosis

Does not use altered
mental stahs in
criteria
MOEWS, modified Obstetric Early Waming Signs; PPV, positive predictive value; omg50FA, obstetric modified quick Sepsis-related Organ
Failure Assessment; 5.00.5, Sepsis in Obstetrics Score; NPV, negative predictive value; 1CL, intensive care unit.
* Free online calculator available at https:iwaw perinatology.com/cal culatorsSepsis %2 0Calculatorhtm.

@ University of Colorado
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Antimicrobials
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

@]l University of Colorado
Anschutz Medical Campus

=

I
0 1§

Time (minuies)
"cURE 1 Phagocoyvtosis of 5. pyogenes 543 by PMN and MN.
i-h logarithmic-phase cultures grown in the presence or
hsence of clindamycin (1/2, 104, and 1/40 MIC) were used as
argets for phagocyvtosis measured by following uptake of
adiolabeled bacteria by PMN (a) and MN (h). —, strepto-
oeel grown in abzence of clindamvein, —-, streptococei
rown in presence of 0,025 ug'ml elindamyein (12 MIC);

, streptococei grown in presence of 0,01 pl.gFm[ clindamyein
l.fd. M[C] - ===, streptococei grown in presence of 0001
eg'ml clindamyein (1/40 MIC).

%% Survival

Tume { minates] Tima [minutes]

Ficure 2 Killing of 5. pyogenes 543 by PMN and MN.
d-h logarithmic- ﬁum cultures grown in the presence or ab-
sence of clinddm}'un (1/2 and 1/4 MIC) were used as targets
for killing by PMMN (a) and MN (b). ——, streptococe
grown in absence of clindamycing - -+, streptococci grown in
presence of 0.025 pg'ml clindamyein (/2 MIC); = = =, strep-
tococei grown in the presence of 001 pgim] elindamyein
(14 MIC).

OB CRIT CARE
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TOXIN

Treatment-2021 guidelines

Hour-1 Bundle
Initial Resuscitation for Sepsis and Septic Shock

Surviving Sepsis-+.

Campaign's

examination, tests for both infectious and noninfectious
causes of acute iliness, and immediate treatment of
acute conditions that can mimic sepsis. Whenever

@]l University of Colorado
Anschutz Medical Campus

r
- RO
Shock is present Shock is absent
I =
Sepsis is o/ | Administer antimicrobials Administer antimicrobials
definite or immediately, ideally within immediately, ideally within
probable 1 hour of recognition. 1 hour of recognition.
\. 7 J
( .
Sepsis is | | |¢| Administer antimicrobials Rapid assessment”
possible ~— immediately, ideally of infectious vs.
within 1 hour of noninfectious causes
recognition. of acute illness.
A J L d
N

Administer antimicrobials
within 3 hours if concern

Y
MEDICAL

EMERGENCY

Initiate bundle upon
recognition of
sepsis/seplic shock.

May not complete all bundie elements
within one hoor of recogaiion.

|
i

Measure lactate level.

Remeasure lactate
if initial lactate
kolovabd (> 2 mmol/L).
J

—il—s

Obtain blood cultures
before administering
antibiotics.

lactate 2 4 mmol/L.
\ J

Begin rapid
administration of
30 mL/kg crystalloid
for hypotension or

©

Apply vasopressors if
hypotensive during or

after fluid resuscitation to
maintain a mean arterial

pressure 2 65 mm Hg.

for infection persists.
=

Bundle: SurvivingSepsis.org/Bundle

C T D Sacnty of Gtk Cwe Blodeme ond Dol armmm Sonnty of homunn Cwe Bode ne M Kghty Bopernd.

Soclkty s £\ g
e i
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Normal Antigen Presentation Toxic Shock Syndrome

Adjuvants

IVIG

*  Theory: neutralizes Toxin/superantigen

- Data: retrospective was promising, RCT
showed no improvement

| Antigen Presenting Cell | | Antigen Presenting Cell |

- |IDSA guidelines: “Additional studies of the : .
efficacy of IVIG are necessary before a sl Bt )
recommendation can be made supporting its
use in this setting.”

Fig. 4. Schematic of normal T-cell activation and abnormal T-cell activation induced by superantigen.

Note that more inflammatory markers are secreted downstream than are shown in the figure.
Celie KB et al. PMID 33133879

@F University of Colorado
Anschutz Medical Campus OB CRIT CARE
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Who needs siiraerv?

CHIPS sooning Syshem
S R T ST ) G O
. . |5 36 (M4 2 |1
Tampesnture, *C LT el wy |bea |ss |me |Bae (=2
130 (110 70
saman Arterial Fresure, men HG 2180 | 1co | (o9 il S0L4F =47
40 [110- 70
Heort Rate 2180 | e |y3m el 5545 |40.54 |<39
Respiratory Rote [e50 (3545 | [25-34 1224 [1n11 |89 | |5
White Blood Cel Courd =40 e 15177 [3143 127 ]
Oijective Concem for Copilory Leak (ARDS, Asches, Pleural o -
Efusion, Abdominal Distention]

«  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%

@ University of Colorado
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“‘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”

@]l University of Colorado
Anschutz Medical Campus OB CRIT CARE




i35 | TRAGEDY

Outcomes

« 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

% University of Colorado
Anschutz Medical Campus
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Table 4. Suspected and confirmed (at post mortem) causes for

Ca rdlaC arrest epldemIOIOgy women who died and women who survived

Cause Women who  Women who died
survived (n - 22)
{n - 37)

In-hospital arrests

Presumed premortem causes (n = 59)

2-3:1 00,000 pregnancies Cardiac tamponade 1

. Hypoxia
RlSkS Hypovolaemia

Age Venous thromboembolism

Toxic drug cause
BMI Anaphylaxis
Mode of delivery Sepsis
Anaesthelic cause 1

Etiology: 27% anesthetic complications Amniiotic fluid embolism

Cardiac cause
Survival: 58% (12% non preg) intracerebral bleed

Aortic dissection

Asthma

Fulmonary artery rupture

Postmortemn causes of collapse (n = 19)

Amniotic fluid embolism

Vessel bleed/rupture

Thrombembaolic

Cardiomyopathy

Other

=i =T =T L B = T T T %
o W I T o T T e T B s Bl

o=

(NI L W -y B 3

Data were available for 59 women. Some women were suspected
ol having more than one cause, where this is the case both causes

@]’ University of Colorado have been recorded.
Anschutz Medical Campus UD LRI UARE



Perimortem Cesarean

e Who?

* Any patient greater than
20 weeks gestation, or
when the uterine fundus
can be palpated at the
umbilicus 2

@' University of Colorado
Anschutz Medical Campus OB CRIT CARE



Perimortem Cesarean
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Serial observations in 2 single case throughout 350 minutes of labour.

. Why?

Delivery leads to a massive
maternal autotransfusion

Table 2. Time to emergency procedures in minutes, median
(range), following maternal collapse

Women who Waomen who P-value
survived died
(n = 38) (n = 28)
Collapse to BLS 0 {0-17) 0 {0—23) 0.28
Caollapse ta ALS 1 (0-36) 0 {0-24) 0.08
Collapse to PMCS 3 (0-39) 12 {0—&7) 0.0

Mann-Whitney U tests for nonparametnc data were applied.

OB CRIT CARE



Perimortem Cesarean

. Wh en ’? Table 2. Postmortem Cesarean Deliveries With Surviving
Infants With Reports of Time From Death of the

Mother Until Delivery (From 1900-1983)

- Initiate at 4 mins, — e—

Percent

delivery by 5 minS -3 min 42 (normal infants)

B-10 min 7 imormal infants)
1 (mild neurologic sequelae)
Subtotal B
11=15 min 6 (normal infants)
1 (severe neurclogic sequelae)
Subtotal 7
16=20 min 1 (severe neurologic sequelae)
21+ min 2 (severe neurclogic sequelae)
1 (normal infant)
Subtotal 3
Taotal &1

70
13

12

1.7

3.3

100

@' University of Colorado
Anschutz Medical Campus

OB CRIT CARE



Perimortem Cesarean

. Where?

Y

[

/

- At the site of arrest

Flace of
4077 maternal
arest
Homse

Hcspital
bulance

Qutcome

Figure 1. The place where the cardiac arrest ocowrred (i = 66}
P = 0.001 chi-square test.

204

Outcome

PRACE
porfarmed
at place of
collapsie?

B

Figure 2. The site of penmartem cassarean section (n = 47, as data
ware missing for two cases of FRMCS). P < 0.001 chi-sguare test.

OB CRIT CARE



Perimortem Cesarean

......

. How?
- Midline vertical | .
. Uterine Incisions
abdominal entry

- Transverse or vertical
uterine Incision

Fetal delivery

Placenta can remain
insitu until ROSC

- Patient can be packed
until ROSC

@l University of Colorado
Anschutz Medical Campus OB CRIT CARE
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