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A Review the epidemiology of obstetric hemorrhage
and its impact on maternal morbidity and mortality

A Discuss evidence -based strategies to mitigate the
risk associated with obstetric hemorrhage

A Review strategies for readiness and response to
unanticipated hemorrhage
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Obstetric hemorrhage - Incidence

A Traditional definition: > 500 mL after vaginal birth,
>1000 mL after cesarean

A ReVITALize definition: >1000 mL cumulative blood
loss within 1 st 24 hours after delivery
A Emphasis placed on

A quantity of blood loss necessary to cause
physiologic instability

A extended period of risk for clinically important
bleeding

A Incidence: approximately 4 -5% of births
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A Abnormal placentation
A Previa
A Morbidly adherent placenta
A Abruption
A Retained placenta
A Uterine inversion

A Maternal coagulopathy
A Hereditary
A Acquired
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Obstetric hemorrhage - impact

A Leading direct cause of maternal death worldwide
A Leading cause of severe maternal morbidity in US

A Accounts for 10% of maternal deaths in US

A Survival from hemorrhage associated with
iIncreased rates of:
A Blood product transfusion
A Peripartum hysterectomy

A Critical illness: ARDS, shock, DIC, acute renal
failure
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https://journals.lww.com/greenjournal/Fulltext/2015/01000/Pregnancy_Related_Mortality_in_the_United_States,.3.aspx

Pregnancy Outcome

Cause of Death Live Birth  Stillbirth Ectopic Abortion Undelivered Unknown Total
emorrhage 176 (8.8) 28 (17.7) 100 (97.1) 16 (17.8) 30 (4.5) 32 (9.4) 382 (11.4)
Ruptured ectopic 0 0 100 0 0 1 101 (3.0)
Uterine rupture or 11 8 0 6 8 4 37 (1.1)
laceration
Abruptio placenta 15 12 0 0 7 4 38 (1.1)
Placenta previa 5 1 0 0 1 4 11 (0.3)
Placenta accreta, 34 1 0 2 6 5 48 (1.4)
increta, or
percreta
Retained products 4 0 0 ) 0 2 8(0.2)
of conception
Coagulopathy 4 1 0 0 2 1 8(0.2)
Atony or other 49 0 0 5 2 4 60 (1.8)
uterine
bleeding
Other or 54 5 0 1 4 7 71 (2.1) .
unspecified Outcome of Pregnancy: United States,
Embolism 329 (16.4) 17 (10.8) 0 (0.0) 11 (12.2) 107 (16.1) 37 (10.9) 501 (14.9) 200&2010
Thrombotic 179 9 0 8 90 27 313 (9.3)
pulmonary
embolism
Amniotic 145 6 0 2 15 10 178 (5.3)
pulmonary
embolism
Other embolism 5 2 0 1 2 0 10 (0.3)
Hypertensive 227 (11.3) 19 (12.0) 0 (0.0) 0 (0.0) 42 (6.3) 29 (8.5) 317 (9.4)
disorders
Preeclampsia 113 12 0 0 22 13 160 (4.8)
Eclampsia 98 7 0 0 16 16 137 (4.1)
Other or 16 0 0 0 4 0 20 (0.6)
unspecified
hypertension
Infection 251 (12.5) 35(22.2) 1(1.0 42 (46.7) 80 (12.1) 47 (13.8) 456 (13.6)
Chorioamnionitis 5 6 0 3 6 2 22 (0.7)
Genital tract 34 2 0 6 2 4 48 (1.4)
Sepsis 63 19 0 30 22 10 144 (4.3)
Other or 149 8 1 3 50 31 242 (7.2)
unspecified
Anesthesia 13 (0.7) 0 (0.0) 1(1.0) 7 (7.8) 0 (0.0) 1(0.3) 22 (0.7)
complications
Cardiomyopathy 292 (14.6) 2(1.3) 0 (0.0) 0 (0.0 33 (5.0) 70 (20.6) 397 (11.8)
Cerebrovascular 122 (6.1) 3(1.9) 0 (0.0) 0 (0.0 53 (8.0) 29 (8.5) 207 (6.2)
accident
Cardiovascular 288 (14.4) 18 (11.4) 0 (0.0) 7 (7.8) 134 (20.2) 43 (12.7) 490 (14.6)
conditions
Noncardiovascular 208 (10.4) 29 (18.4) 0 (0.0 5(5.6) 149 (22.4) 37 (10.9) 428 (12.8)
conditions 7
Unknown 97 (4.8) 7 (4.4) 1(1.0) 2(2.2) 36 (5.4) 15 (4.4) 158 (4.7)
Total 2,003 (100.0) 158 (100.0) 103 (100.0) 90 (100.0) 664 (100.0) 340 (100.0) 3,358 (100.0) o e o .
Data are n or n (%). OBSTETRICS & GYNECOLOGY Vlfglnla Neonatal
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A Recognition and Prevention

A Response

A Reporting/Systems  Learning

A https://safehealthcareforeverywoman.org/patient

safety -bundles/obstetric -hemorrhage /
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https://safehealthcareforeverywoman.org/patient-safety-bundles/obstetric-hemorrhage/

o o Do I

tamponade balloons and compression stitches
Hemorrhage medications T Kit or equivalent

Response team [surgical backup, interventional
radiology, transfusion medicine]

Emergency release and massive transfusion protocols
Unit education, drills, de  -briefs
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Hemorrhage Cart
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ORDERING BLOOD PRODUCTS
3 PAT HWAYS University of Virginia Health System Aug. 2017

TYPE
TURNAROUND TIME ORDER

CLINICAL GUIDELINES
\% HEMODYNAMICALLY STABLE

PRODUCT DELIVERY SYSTEM

PATIENT
ROUTI N E <30 EP|C AS ORDERED TUBE SYSTEM
minutes if no antibodies
4 RBC
CALL €012 \% URGENT NEED 2 FFP
FASTBLOOD TOACTIVATE Vv ESTIMATED/ PREDICTED AC NOT RECURRENT ALY GINE GEGILER
FastBlood 4+2 BLOOD LOSS > 750 mL ONE AND DONE el T A
442 Ghys tyR &2y SHEARTRATE > 100 bpm
No need to deactivate ¥ SYSTOLIC BP < 100 mm Hg
\% ABC TRAUMA SCORE 0 OR 1
< 15 minutes
1st COOLER
vV EMERGENT NEED 4 RBC ALL IN ONE COOLE.R Delivered
CALL €012 Y, ESTIMATED / PREDICTED AC 2 FFP by Transportation
TOACTIVATHTP BLOOD LOSS > 1500 mL 2nd and SUBSEQUENT COOLPRS ~ RED CELE® one
M T F) v HEART RATE > 120 bpm cooler
CALL €012 \% SYSTOLIC BP < 90 mm Hg q FFR in other cooler
\IASISINVAERRAN SIS @ ToODEACTIVATETP  V ABC TRAUMA SCORE 2 OR 6 RBC q PLTc IN HAND (not in
PROTOCOL GREATER ‘1‘ EE_F; cooler)
CRYQ@ about eve
1 CRYO ! @ ry

< 15 minutes to first cooler

other roundg IN HAND
(not in cooler)

o] Cryois stored
frozen, so it
must be
thawed before
it is ready
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Tranexamic Acid (WOMAN trial results)

A

A

Anti -fibrinolytic agent utilized in multiple settings (trauma,
orthopedics) for prevention and management of blood loss

Prospective RCT of over 20,000 women

A Randomized to 1000 mg of TXA given over 10 minutes vs
placebo

Primary outcome was death from all causes OR
hysterectomy

A not reduced by study intervention
Death caused by hemorrhage was reduced
A (1.5% TXA vs 1.9% placebo), RR 0.81, [0.65 -1.00]

Death caused by hemorrhage (when TXA was administered
within 3 hours of  onset of hemorrhage) was reduced

A (1.2% TXA vs 1.7% placebo), RR 0.69, [0.52 -0.91]
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Recognition and Prevention

A Assessment of hemorrhage risk
A Measurement of cumulative blood loss
A Active management of 3 ' stage of labor

A [Morbidly adherent placenta protocols ]

A Although not part of the AIM bundle, MAP management
protocols logically belong here

I
i
| & 4
Ot \ &
Y -
PPN 1 R
N\ /] B
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A AWHONN
A Adopt a screening tool and use it universally
A Identify factors which increase the risk of hemorrhage

A Communicate increased risk of specific patients to all
team members

A Frequent reassessment during labor and post -
partum

A Consider holding standing Safety Rounds at regular
Intervals
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Table 2. Example of Risk Assessment Tool¢
Low Risk Medium Risk High Risk

Singleton pregnancy Prior cesarean or uterine surgery Previa, accreta, increta, percreta

Less than four previous deliveries More than four previous deliveries ~ HCT <30

Unscarred uterus Multiple gestation Bleeding at admission

Absence of postpartum hemorrhage history Large uterine fibroids Known coagulation defect
Chorioamnionitis History of postpartum hemorrhage
Magnesium sulfate use Abnormal vital signs (tachycardia and

hypotension)

Prolonged use of oxytocin

Abbreviation: HCT, hematocrit.

Modified from Lyndon A, Lagrew D, Shields L, Main E, Cape V, editors. Improving health care response to obstetric hemorrhage version 2.0. A
California quality improvement toolkit. Stamford (CA): California Maternal Quality Care Collaborative; Sacramento (CA): California Department of

Public Health; 2015.
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‘ The AWHONN Postpartum

Hemorrhage Project POSTPARTUM HEMORRHAGE (PPH) RISK ASSESSMENT TABLE « 1.0
CLINICIAN GUIDELINES:

+ Each box O represents ONE risk factor. Treat patients with 2 or more medium risk + Adjust blood bank orders based on the patient's most recent risk category. When a patient
factors as high risk. is identified to be at high risk for hemorrhage verify that the blood can be available on the
+ Prenatal risk assessment is beyond the scope of this document, however performing unit within 30 minutes of a medical order.

a prenatal hemorrhage risk assessment and planning is highly recommended. Early Plan appropriately for patient and facility factors that may affect how quickly the blood is
identification and management preparation for patients with special considerations delivered to the patient. For example,
such as placental previa/accreta, bleeding disorder, or those who decline blood « Patient issues: Pre-existing red cell antibody
products will assist in better outcomaes. « Facility issues; Any problems at your facility related to the blood supply and obtaining blood
RISK CATEGORY: ADMISSION
Low Risk Medium Risk High Risk
{2 or More Medium Risk Factors Advance Patient to High Risk Status)

O No previous uterine incision O Induction of labor (with oxytocin) or Cervical ripening O Has 2 or More Medium Risk Factors

QdSingleton pregnancy 1 Multiple gestation 3 Active bleeding more than "bloody show”

O <4 Previous vaginal births 0 =4 Previous vaginal births O Suspected placenta accreta or percreta

Q Prior cesearean birth or prior uterine incision O Placenta previa, low lying placenta
O No known bleeding disorder O Large uterine fibroids d Known coagulopathy
O No history of PPH Q History of one previous PPH d History of more than one previous PPH

O Family history in first degree relatives who experienced |0 Hematocrit <30 AND other risk factors
PPH (known or unknown etiology with possible
coagulopathy)

O Choricamnionitis Q Platelets <100,000/mm3
O Fetal demise

Q0 Estimated fetal weight greater than 4 kg

O Morbid obesity (body mass index [BMI] >35)
Q Polyhydramnios

VNPCC
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Oklahoma Hemorrhage Risk Assessment. Admission
Evaluate for risk factors on admission, throughout labor, first 24 hours postpartum, and at every hand off.

Low Risk Medium Risk High Risk
A No previous uterine incision A Prior cesarean birth or uterine | A Placenta previa, low lying placenta
surgery
A Singleton pregnancy A Uterine over distention ( multiple A Suspected placenta accreta,
gestation, polyhydramnios, fetus percreta, or increta
> 4 kg)
A Greater than 4 previous vaginal | A Hematocrit less than 30% AND
births other risk factors present
A Less than or equal to 4 previous | A Chorioamnionitis A Platelets less than 100,000
vaginal births
A No known bleeding disorder A History of previous PPH A Known coagulopathy
A No history of PPH A Large uterine fibroids or abnormal | A Active bleeding-greater than
uterine anatomy normal show
FEEE
Low Risk Medium Risk High Risk
i Type & Screen i Type & Screen i Notify OB provider, anesthesia,
i If prenatal antibody screen positive i Review Hemorrhage Protocol charge nurse, surgery
(except low level anti-D from 1 Type & Crossmatch 2 units PRBCs
Rhogam) i Type & Crossmatch 2 per order
units PRBCs i Review Hemorrhage Protocol

Identify women who may decline transfusion

1 Notify OB provider for plan of care

i Early consult with anesthesia

1 Review refusal of blood products protocol/consent form
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Oklahoma Hemorrhage Risk Assessment: Post

Notify care provider of worsening assessment.

-delivery

More than one medium risk factor moves patient into High Risk category.

Evaluate for risk factors on admission, throughout labor, first 24 hours postpartum, and at every hand off

Low Risk

Medium Risk

High Risk

A Retained placenta

A Cesarean birth or uterine surgery A Hematocrit less than 30% AND other risk

A Singleton pregnancy A Uterine over distention (multiple factors present
gestation, polyhydramnios, fetus
> 4 kg)

A No known bleeding disorder A Greater than or equal to 5 vaginal births A Platelets less than 100,000
A No history of PPH A History of previous PPH A Known coagulopathy
A Uncomplicated vaginal delivery A Prolonged oxytocin use A Active bleeding-more than normal lochia
A No genital tract trauma A Prolonged 2" stage

A Rapid labor

A Large uterine fibroids or uterine anomaly

A Magnesium Sulfate treatment

A Genital tract trauma

Low Risk Medium Risk High Risk

i Routine recovery 1 Routine recovery with heightened awareness 1 Routine recovery with heightened awareness
i Ongoing Quantitative Evaluation of Blood Loss for bleeding for bleeding

| Ongoing Quantitative Evaluation of Blood Loss | Ongoing Quantitative Evaluation of Blood Loss

1 Type & Screen 1 Notify OB provider, anesthesia, charge nurse,

Al Review Hemorrhage Protocol surgery

T Type & Cross match 2 units PRBCs
1 Review Hemorrhage Protocol

1 If initial post recovery assessment is Low 1 Reassess bleeding and fundus every 4 1 Reassess bleeding and fundus every 4

Risk, reassess every 8 hours or more often
as condition necessitates.

hours or more often as condition
necessitates

hours or more often as condition
necessitates

Virginia Neonatal
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&/ CMQCC

California Department California Maternal
@ ) PublicHealth ; .
) Hmeres Quality Care Collaborative

Admission Risk Assessment & Testing

Low Medium High
(Clot only) (Type and Screen) (Type & Crossmatch)
No previous uterine Prior cesarean birth(s) Placenta previa, low
Incision or uterine surgery lying placenta
Singleton pregnancy Multiple gestation Suspected placenta
accreta, percreta, increta
O4 pr evi ous>4previous vaginal Hematocrit <30 AND
births births other risk factors
No known bleeding  Chorioamnionitis Platelets <100,000
disorder
No history of PPH History of previous Active bleeding (greater
PPH than show) on admit
Large uterine fibroids Known coaqulopathy
*Pre-transfusion testing strategy should be standardized to facility conditions depending
on blood bank resources, speed of testing, and availability of blood products.*
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Blood Transfusion Readiness

A Transfusion utilization ~1.6% of births

A Protocol options: universal T&S with crossmatch for high
risk patients (highest preparation; most cost); no routine
admission testing for any patient (lowest preparation, least
cost); intermediate strategies

A Einerson etal (2017): cost -effectiveness analysis showed

that universal T&S was not cost - effective in a wide range of
scenarios; policy of Ahold clot only
risk patients was most cost  -effective

A Not tested in actual use; hypothetical model; cost -
effectiveness was measured against prevention of
emergency release blood utilization

A Bottom line i each unit should decide their standard
strategy for crossmatching and apply it consistently

VNPCO)
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A Other components included in research and clinical protocols
have included controlled cord traction and vigorous fundal
massage

A Oxytocin is the key  element
A Other components not proven to impact blood loss
A Compatible with delayed cord clamping
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A Post-partum hemoglobin <9 g/L
A Mean maternal blood loss

A Maternal transfusion

A Need for use of uterotonics
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