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- . . - TABLE 1
\n the US, Sepsi5 18 the second leqqu covuse of maternal death ~ - Sequential Organ Failure Assessment score'®
Score
Organ system 0 1 2 3 4
. life-threatening orgon dysfunction® cavsed by Respiraory
SQPS\S . . Pa0,/F0; >400 mm Hg <400 mm Hg <300 mm Hg <200 mm Hg (26.7 kPa) <100 mm Hg (13.3 kPa)
dlﬁsreqU\OATEd host reSpOﬂse 10 \Y\Fe(’,f on (53.3 kPa) (53.3 kPa) (40 kPa) with respiratory support  with respiratory support
Coagulation
3,
*defined as an acute increase > 2 points in the SOFA score (table \) Platelets 2150x107u <150 <100 <a0 <
- Hepatic
Bilirubin <1.2 mg/dL 1.2—1.9 mg/dL 2.0-5.9 mg/dL 6.0—11.9 mg/dL >12 mg/dL (204 umol/L)
i underluina circulation ond cellulor (20 pmol/L) (20-32 pmoll) (33101 pmol/l)  (102—204 umol/)
Septic %, 9 o / c
Shock. metobolic abnormalities ore PrO‘FOU"\d MAP >70 mm Hg <70 Dopamine Dopamine ] Dopaming >15,
enough 1o substantially increase mortality b uhciu B v A Ll ad
dobutamine <0.1 pg/kg/min,
i
Clinically: Persistent nypotension req viring vasopressors 0 maintain MAP > b9 201 ghgmin
mm Hg and o serum \actate > 2 mmol/L despite adequate volume resuscitation Central nervous 15 13-14 10-12 6-9 <6
system: Glasgow
Coma Scale score
. . L . L \ Renal Serum creatinine ~ Serum creatinine  Serum creatinine  Serum creatinine Serum creatinine
Faver \s neither necess”u] nor sufficient to determine whether Sepsis 18 present; <1.2 mg/dL 1.2-1.9 mg/dL 2.0—-3.4 mg/dL 3.5—4.9 mg/dL >5.0 mg/dL
AN (110 wmold) (110170 umolll) ~ (171~299 umol/l) ~ (300—440 umol/L) (40 pmol/L)
OR OR
AR ' 2 2 A B Urine output Urine output
We recommend that clinicians consider the diagnosis of sepsis in pregnant or ik prgichiy)
postpartum patients with otherwise Une)(p\a'med end-orqan damaqe in the presence F0:, racion of nspired orygen; MAP, mean artril pressure; Pa0z partal pressure of orygen.
. . . Reproduced, with permission, from Vincent et al."*
of o suspected or confirmed infectious process, reqordless of the presence of fever Socety for Maternal-Fetal Medicie. Maternal epsis. A ] Obset ool 2023

PATHOPHYSIOLOGY RECOGNITION
1 4
Extravasation of \ Tissue :"ﬂ:‘_ We recommend that sepsis and septic shock in pregnancy be considered medical
\V\T voasScy
\nflammoatory ( albumin and revaseyiar ischemia emergencies and that treatment and resuscitation begin immediately

fluid hypovolemia
response wre.
o0, 0, Each 100l has significant limitations as a single screening tool ﬂ
.Cuyrokme re\ease ’ sussTeM\c vascular resistonce
e FIGURE 1 3 . o . 138
. . o0 © cordioc output @ Califomnia Maternal Quality Care Collaborative 2-step system for diagnosis of maternal sepsis’
[ suspected Infection | [ Routine Vital Signs / WBC Screening |
|\N\T\A\_ MANAGEMENT Step 1: Initial Sepsis Screen
. . R * Oral temp < 36°C (96.8°F) or > 38°C (100.4°F)
Lab evaluation commonly includes: « Heart rate > 110 beats per minute
FIGURE 2 - - * Respiratory rate > 24 breaths per minute
CBC with diff « WBCs > 15,000/mm? or < 4,000/mm? or > 10% bands
Initial freatment of sepsis during pregnancy \ (o1 ) et a2 oi e
cultures (blood, sputum, urineg, etce. NOTE:
AMAP < 65 mm H
Suspect sepsis * Action: If suspected infection, start source- (sustained for 1ss
‘ < serum lactate levels directed antibiotics and 1-2 L of IV fluids; minutes after 30mL/kg
- . . increase monitoring and surveillance. fluid load) in setting of
l ] CMP (renal and nepatic funct ion) Move to confirmation evaluation. infection d)i,m,v o
. . . SEPTIC SHOCK
Shock present: o Guide fluid o Consider o Early enteral (‘,Oqﬂu\gf ion studies with INR
Within 1 hour of resuscitation electronic fetal feeding Step 2: Confirmation of Sepsis Evaluation
suspected diagnosis using dynamic monitoring after ABG « Respiratory: New need for mechanical ventilation or Pa0,/Fi0, < 300
Shock not present: f:;:‘f::‘es A‘: s fetal viability O :;:‘::‘:ng\’: + Coagulation: Platelets < 100 x 10%/L or INR > 1.5 or PTT > 60 secs
Within 3 hours of i . « Liver ailk
issected hapli mmHg o Consider peripheral blood smear Liver: Bilirubin > 2 mg/dL
suspected dagnos corticosterolds  © Avold * Cardiovascular: SBP < 85 mm Hg or MAP < 65 mm Hg or > 40 mm Hg decrease
o Obtain cultures o Start (eg., hyperglycemia in SBP (after fluids)
and serum lactate norepinephrine betamethasone) above 180 mg/dL * * Renal: Creatinine = 1.2 mg/dL or doubling of creatinine or urine output < 0.5
through central for fetal lung “Hhowﬁh lactate levels >2 mmo\/L suqqast mL/kg/hr x 2 hrs
o Administer broad- line if evidence of maturity after poss'\b\e Sepsis, infrapartum \actate * Mental Status: Agitated, confused, or unresponsive
Speciim Inpoperusion fota! viabiiy * Lactic Acid: > 2 mmol/L in absence of labor
dndbloticy :;“;5“"’5:‘;5""“’ elevations of >2 mmol/L are typical Confirmed if 1 or more criteria met
o Initiate fluid T
therapy (1-2L o Startlow-dose :““’“'ds‘a“;"“’w‘b "
balanced steroids if no irected antibiotics, broat
. . - . All Criteria > 1 Criterion ibiotics if
crystalloid response to a spectrum antibiotics if
solution infist dose of We recommend ropid identification or NEGATIVE POSITIVE source unclear; increase
hiee houes DorsohepIeoF exclusion of an anatomical source of Action: This group defines  f flids to 30 mL/kg within 3
p:“ek":\ o :emr ;,2.;:,;2,‘, Zm . X . remains at high risk for SEPSIS hours; collect blood
oivaanh o:;;:;:: et Ieasxl/;" infection and emarqenmﬁ source control sepsis and requires close cultures if not already
L. ] obtained, maintain close
sk thres s when indicated ::ijz.:::n Elevated AP <65mmHg "\ surveillance, e.g. RRT, and
individualize) (hydrocortisone lactate ONLY (sustained for 15 repeat lactate. Escalate care
200 mg/day as 50 in Labor ’T;'E;;IQCS ?s‘:f‘; ;2:5 as needed.
mg intravenously e — - - -
by A ¢ q diti Action: Ata minimur, maintain close survelllance;
& continious S§SeSS tor and treot conditions that consider additional fluids to reduce lactic acid = -
infusion) N el level; repeat lactate. (See Discussion of the Role of Action: As above for Sepsis, admit to ICU. If
con mimic SePS \S, Lactic Acid in the Peripartum Period In the toolkit hypotension persists after 30 mL/kg fluid
o Achieve early for more detail) load, assess hemodynamic status and
e i control (e,q, diabetic ketoacidosis, adrenal crises, Rev1: 4/2020 considenVesopressontises
use imaging
studies as 1 1\ A\ ©2019 Gibbs R, Bauer M, Olvera L, Sakowski C, Cape V, Main E. Improving Diagnosis and Treatment of Maternal Sepsm A Quality Impmvemem Toolkit.
s poncreatitis, oanaphylaxis, card\omqopath,
indicated) . Stanford, CA: California Maternal Quality Care Collaborative.* The material in this toolkit may be freely
DVT, deep venous thrombosis; MAP, mean arterial pressure. ete.) educational, and ””"C"'“'“e’c'a‘ D“’poses ony.
e |Fi0, fraction of ratio; IV, intravenous; MAP, Pa0, partial ; PIT, time;
Society for Maternal-Fetal Medicine. Maternal sepsis. Am ] Obstet Gynecol 2023. [RRT, rapid response team; SBP, svsm blood pressure; wsc ‘white blood cel.
 Society for Maternal-Fetal Medicine. Maternal sepsis. Am ] Obstet Gynecol 2023,
COMMON INFECTIOUS ETIOLOGIES TABLES
Proposed broad-spectrum empiric antibiotic ge in sepsis
TABLE 3 Source infection Recommended antibiotics
£ \In preanont or poStpartum potients Community-acauired pneumonia _ Cefotaxime, ceftriaxone, ertapene, or ampicilin plus azithromycin, clarithromycin, or erythromycin.**
Common sources of infection in sepsis :\é\g\s ; + eg&qyen ﬂu] P q P P P Hospital-ccquired pneumonia  Low-risk patients may be treated with ceftriaxone, ampiclin-sulbactam, erapenem, meropenen, imipenem, or
R R 3 Q 2 cefepime.
Sources Antepartum Postpartum £ coli With septic shock or a high likelinood e ahcotmorsly
- - Group A Stre X or a quinolone) and MRSA coverage with vancomycin or linezoli
Obstetrical Septic abortion Endometritis G:OUP B Sfrep 0 ~F se P S \S| WE recomme nd Chorioamnionitis ‘Ampicilin plus gentamicin. * Add anaerobic coverage with clindamycin or metronidazole If cesarean delivery
ER—— P P required.
e Wound infection ni 1 i Endomyometi ‘Ampiclin, genta d metronidazole (o cindamyci)
- , — - — administration of empiric broad- oo Aty may s cetmime o oo pos meoncazo”
Nonobstetrical Urinary tract infection Urinary tract infection 30°, . . . resmeesrre— p——
om— Fr— 0% of cases spectrum anti micro bial thera PY Alternatively, may use monotherapy with a carbapenem or piperaciln-tazobacta.”
— —— have no source . L L. Abdominal infectons Ceftrapone, cefotaxime, ceftazidime, or cefepime plus metionidazole.”
Appendicitis Gastrointestinal dentified \dE,o‘\\uj Within \ hour of re(‘,OQr\\'hor\ Complicated cases may require py with a carbapene or piperacilin-tazos
SKin and soft tissues (necrotizng)  Vancomycin plus piperecilin-tazobactam.”
Society for Maternal-Fetal Medicine. Maternal sepsis. Am ] Obstet Gynecol 2023 If group A Streptocaccus or Glostidium present, use penicilin G
iy e o Mo et s ] b G 275




ROLE OF FLUID THERAPYI

Fever We recommend ‘ \n\seps\s
complicated b
Venodilation mmmp> 'Nodequote preload early \to2L \ pheat=a by
Tow . . of bolanced || hypotension or
administration

Cap'\\\arus \eakaqe

We recommend ongoing, detailed evaluation of
the patient s response to fluid resuscitation
gquided by dynamic measures of preload

(within 3 hours)

crystalloid
solutions

| suspected orgon
hypoperfusion

we recommend the use of o
balanced crystalloid solution
as o first-line fluid for
resuscitation in preqnanf
ond postpartum patients
with sepsis or septic shock

elatin for resuscitation in pregnant and

Pulse-pressure variation Passive

\eq roising ‘l

P PR

PPrw

Accomplished by analyzing the
waveform of an arterial line

\¥ pulse pressure varies >\3%
With the respiratory cycle, the
patient is volume-responsive

Only relioble in;

* Sedated individuals receiving positive
pressure, controlled mechanical
ventilation

* Those in 8inus rythm

Passive \eq raise to 30-u5 degrees causes
ovtotranfuion of ~300mL of pblood

After 2-3 min of passive leg raising, fluid
responders will have an

Can be used in patients breathing
spontaneousy or not in §inus raythm

*mauy not be useful o assess cardiac output after passive
\eq raising in third frimester because of uterine
compression of the inferior vena cava; can instead consider
administering 250-500 mt bolus of fluid

in coardioC ovtput

Echocardiography

Point-of-care ultrasound to measure the
diameter of the inferior veno covo With
respiration, determine stroke volume variation,
ond 05588 the hemodynamic response of the
carotid artery to avtotransfusion

Inferior vena cava diameter <\.9 cm with
s\qn'\F'\canf variation in coliper with the
respiratory cycle predicts Fluid responsiveness

VASOPRESSORS AND \SOTROPES

Used to increase blood pressure and coardiac contractility in
hypotensive patients who are not fluid-responsive or not
condidates for furtner fluid resuscitation (eq, patients with
pulmonary edema)

We recommend norepinephring as the first-line vasopressor
during pregnancy and the postpartum period with septic shock

TABLE 5

C and inofropes used to freat sepfic shock during pregnancy and the postpartum
period”®

Vasopressor/

inotrope Mechanism of action Effects Comments

Increases the mean arterial pressure « Lower mortality and lower risk of arrhythmias
with a minimal impact on heart rate vs dopamine”®
First-line agent for septic shock'®

Norepinephrine  Potent alpha-1 and beta-1

adrenergic receptor agonist

Vasopressin Endogenous peptide hormone  Vasoconstrictive activity through binding o Higher doses associated with cardiac, digital,
produced by the hypothalamus  of V;receptors on vascular smooth and splanchnic ischemia™
and stored and released by the  muscle resulting in increased arterial o Theoretical interaction with oxytocin receptors
posterior pituitary gland blood pressure has been st
Epinephrine Potent B-1 adrenergic activity Lower doses (action on -1 adrenergic o May be used alone in patients with septic
and moderate 8-2 and -1 receptors): shock and myocardial dysfunction'®
adrenergic receptor activity o increase CO o Potential adverse effects include arrhythmias
o decrease SVR and impaired splanchnic circulation**'
o variable effects on MAPHigher o May increase aerobic lactate production via
doses: increase SVR and CO stimulation of skeletal muscle 8-2 adrenergic
receptors, making the use of serum lactate
to guide 4
Dobutamine Inotrope that stimulates 8-1 o Increases CO output and Add to norepinephrine for patients with

myocardial dysfunction who persist in

receptors of the heart
septic shock

oxygen transport
Increases tissue performance
o Improves acidosis

and

0, cardiac output; MAP, mean arterial pressure; SVR, systemic vascular resistance.
Society for Matermal-Fetal Medicine. Maternal sepsis. Am ] Obstet Gynecol 2023.

FIGURE 3
Summary of vasoactive agents for sepsis'”

4 ive Agent I
) Use norepinephrine as first-line
Vs
For patients with septic shock on vasopressors

(/| Targeta MAP of 65 mm H
(@ )

Consider invasive monitoring of
arterial blood pressure

If central access s not yet available
Consider initiating vasopressors

peripherall

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

Consider adding vasopressin
If cardiac dysfunction with persistent
hypopertusion is present despite adequate
volume status and blood pressure

Consider adding dobutamine or
switching to epinephrine

Strong recommendations are displayed in green, and weak
recommendations are displayed in yellow.

“When using vasopressors peripherally, they should be
‘administered ony for a short period of time and in a vein proximal
to the antecubital fossa.

Reprinted with permission from Evans et al.'”
MAP, mean arterial pressure.
Society for Maternal-Fetal Medicine. Maternal sepsis. Am ] Obstet Gynecol 2023.

_ |ADDITIONAL THERAP\ESF‘

We sugaest using IV corticosteroids
in pregnant or postpartum patients
with septic shock who continue to
require vasopressor therapy

We suggest initiating insulin
theropy ot o glucose level
>\80 mg/dL in eritically ill
pregnant patients with sepsis

Becoause of an increased risk of VTE
n Sepsis and septic shock, we
recommend the use of
pharmacologic VTE prophyloxis in
pregnant and postpartum patients

in septic shock AR

e

I o uterine source for sepsis is suspected or confirmed, we recommend prompt delivery or evacuation of uterine contents fo

achieve source control, reqard\ess of Qesmﬁona\ age

‘ MATERNAL AND PERINATAL OUTCOMES

Becouse of an increosed risk of paysical, cognitive, and emotional problems in survivors of sepsis and septic shock, we recommend

0Nngoing comprenhensive support for pregnant and postpartum sepsis survivors and their foamilies

We recommend against the use of Starches or

postpartum patients with sepsis or septic shock




