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Learning Objectives

* Define postpartum hemorrhage, identify major etiologies, and
describe the most common contributions to obstetric
hemorrhage-associated morbidity and mortality.

= Summarize physiologic changes in pregnancy that affect
hemorrhage risk and complicate assessment and management.

* Describe evidence-based PPH evaluation and management,
iIncluding components of a standardized obstetric hemorrhage
protocol.
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Causes of Pregnancy-Related Deaths &
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Physiologic Hemorrhage Protections &
“Normal” Blood Loss at Delivery

70 5 : :
0 < 500 mL Adapted Hemostatic Mechanisms
60 - 0 500-1000 mL = |ncreased clotting factor production (especially factors Il,
9 50 - m 1000-1500 mL VIL, VI, 1X, X, XII + vWF and fibrinogen)
ﬁ 40 W > 2500 mL = Myometrial contractions after placental separation
© = Contractions are followed by clotting and vessel lumen
S 30 obliteration
E 20 - = An intact coagulation system is NOT necessary unless
a- obstetric lacerations or incisions are present!
104 — Pregnancy-Induced Hypervolemia
0 . T = Increases by 50%, range 30-60% = 1500-2000 mL
Va:glnal Repeat cesarean Repeat cesarean Increases across GA and plateaus at approximately 34
delivery delivery and hysterectomy

weeks
PPH DEFINITION: Cumulative blood loss 21,000

mL or blood loss accompanied by signs or

>toms of hovolemia Cunningham FG et al. Williams Obstetrics.Zggg.

= Typically, little change in the hematocrit postpartum
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Etiologies of Postpartum Hemorrhage: "4 Ts” Framework

TONE (Uterine Atony) ~70%
TRAUMA (Genital Tract ~17%
Injury)

TISSUE (Retained ~16%
Products)

THROMBIN (Coagulopathy) ~3%

Multiple Concurrent ~8%
Causes

Failure of the uterus
to contract adequately
after delivery

Lacerations, hematomas,
or uterine rupture

Retained placenta,
placental fragments, or
clots

Clotting factor
deficiencies or
platelet disorders

Two or more etiologies
present simultaneously

Chorioamnionitis,
magnesium sulfate use,
prolonged or
precipitous labor,
labor induction,
overdistention

Operative vaginal
delivery precipitous
delivery, episiotomy

Placenta accreta
spectrum, prior uterine
surgery

Severe preeclampsia,
placental abruption,

demise, AFE, inherited
. Yunas et al., Lancet, 2025
dlsorders

Variable depending on s
contributing etiologies




Vulnerability

If the causes are well-understood, why does obstetric
hemorrhage remain so dangerous?

Extreme Poor Unpredictable
Physiologic Recognition Risk

e Visual * Low specificity
Uterine blood estimation is risk

flow = 600 notoriously stratification
mL/min unreliable, tools

Vitals signs upderestimates Low-risk women
remain normal high blood loss still

until blood * Visual hemorrhage

loss exceeds estimation « Often no

Multiple
Etiologies

e Diverse causes

* Concurrent
etiologies 1in
up to 10% of
cases

e Dynamic
diagnosis that
can evolve

Rapid Decline

e Can quickly
progress to
coagulopathy,
organ failure

e Self-
perpetuating
spiral

. 4B PPHcases 4 44 4

Bienstock et al., NEJM, 2021
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Stages of Hemorrhagic Shock

Table 2. Classification of Hemorrhagic Shock.*

Shock Blood Pulse
Class Blood Loss Heart Rate Pressure Pressure
ml (%) beats/min
I <750 (15) <100 Normal Normal
I 750-1500 (15-30) 100-120 Normal Narrowed

Pregnancy
Threshold

I 1500-2000 (30-40) 120-140 Decreased Narrowed
v >2000 (>40) >140 Decreased Narrowed

Respiratory
Rate Mental Status

breaths/min

14-20 Slightly anxious

20-30 Mildly anxious

30-40 Anxious, confused
>35 Confused, lethargic

* Data are from the American College of Surgeons Committee on Trauma.*

T Blood-loss volume and percentage of total blood volume are for a male patient with a body weight of 70 kg.

Cannon JW. N Engl J Med. 2018
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RECOGNIZE: Use QBL; don’t wait for hypotension

STANDARDIZE: Use protocols; escalate and call for help
early

TREAT: Give uterotonics early, add TXA
RESUSCITATE: Early MTP; balanced blood products

ESCALATE: Tamponade device > OR > Hyst 1f needed

COORDINATE: Assign team roles, use effective
communication

PRACTICE: Use simulation and drills to educate,
reinforce and 1mprove

Evidence-Based Interventions to Improve
Hemorrhage Management & Outcomes



Improve Early Recognition =
Integrate Quantitative Blood Loss (QBL)

Visual Calibrated Drape +
Metric Estimation Observations

Sensitivity for PPH (2500 mL) 48% 93%

Specificity for PPH (2500 mL) 97% 95%

Sensitivity for Severe PPH 9% —

(21000 mL)

Accuracy Error ~30% Reference standard

v/ Quantitative measurement is more accuvatédhars vismatestimation
v Calibrated drape + observations achieves 93% sensitivity vs 48% for visual estimation
v Earlier thresholds (=300 mL + abnormal vitals) may improve outcomes

A\ Direct evidence of improved clinical outcomes still needed Gallos I et al. N Engl J Med. 2023

Yunas I et al. Cochrane Database Syst
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Quantitative Blood Loss

Real-Time Quantitative Blood Loss (QBL): Standardized Workflow

6 Collect

=) Weigh = Calculate

") Repeat

"5 Communicate

» Collect all blood-soaked e Use in-room scale » Convert grams - mL e Verbalize cumulative QBL e« Reassess every 15 minutes

terial . : :
St o Subtract dry weight e« Enterinto EPICQBL e Update teaminrealtime e Track trends over time

» Use calibrated drapes

Collect =» Weigh =» Calculate = Communicate —» Repeat
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12

QBL — Real Time
Criteria for Success

Operational Reliability Elements
= Timers readily accessible

Scales in every room
Badge Buddies

EHR Integration
CST/Tech Support

Operational

Reliability
Elements
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STAGE 2: Continued Bleeding (EBL up to 150omL OR » 2 uterotonics) with normal vital signs

and lab values

Ensure Consistent
Treatment &
Resuscitation =

INITIAL STEPS:
] Mobilize additional help
] Place 2nd IV (16-18G)

1 Draw STAT labs (CBC, Coags, Fibrinogen) Use a Stag ?'Bas ed
1 Prepare OR »Tmmmic Acid (TXA) PPH Checklist and/or
MEDICATIONS: 1 gram IV over 10 min (add 1 gram vial to Management Algorlth m

100mL NS & give over 10 min; may be
repeated once after 30 min)

] Continue Stage 1 medications; consider TXA

Stage 3
>1500 mL

District II Safe Motherhood
Initiative. Obstetric
hemorrhage checklist.

O
BLOOD BANK: 0O St 1
] Obtain 2 units PRBCs (DO NOT wait for labs. Transfuse per clinical signs/symptoms) '9' — age
1 Thaw 2 units FFP m >500 mL (SVD) or 1000 mL (CD)
» Possible interventions:
Acrion: * Bakri balloon (:I>) g
E] For uterine atony --> consider uterine balloon ° Compression Suture/B.Lynch suture - O
or packing, possible surgical interventions e Uterine artery ligation 2
L] Consider moving patient to OR * Hysterectomy ,3
] Escalate therapy with goal of hemostasis g
3
O

Huddle and move to Stage 3 if continued blood loss and/or abnormal VS ;

 Safe Motherhood Initiative @~ 3&.
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ACTIVE PATIENT

BLEEDING

ALERT OB PHYSICIAN
(IF CURRENT PROVIDER IS

MIDWIFE)

CALL SCRUB TECH TO
ALERT CHARGE RN >—< BRING PPH CART

!

!

QBL >1000 BUT <1500 HAVE L&D
- OPERATING ROOM
NEW HYPOTENSION UTEROTONIC (METHERGINE or HEMABATE) GIVEN READIED
ALERT ANESTHESIA or
FACULTY NEW TACHYCARDIA

or

QBL>750 ML

ONGOING

BLEEDING

YES

CONSIDER
2U PRBCS + 2U FFP
(EMERGENT OB
TRANSFUSION
ORDER SET)

ALERT ANESTHESIA
FACULTY
(If haven’t already)

ALERT ANESTHESIA
FACULTY

CONSIDER IF
2ND IN-HOUSE 0B
IS NEEDED

" GIVE 1 GRAM TXA

CUH Hemorrhage
Escalation
Algorithm

2ND
ROUND
MTP

CONSIDER
ADDITIONAL
RESOURCES NEEDED
(BACK-UP ANESTHESIA
RRT, ETC.)

3RD RN

MOVE TO OR
IF NOT
ALREADY THERE

QBL > 1500 with
ONGOING BLEEDING
or
UNSTABLE VITAL SIGNS

4}( CALL 2ND NURSE
ALERT ANESTHESIA
FACULTY
(If haven't already)
ALERT 2ND IN-HOUSE
OB FACULTY

A4

INITIATE
TRANSFUSION OF
2U PRBCS + 2U FFP |

(EMERGENT OB

TRANSFUSION
ORDER SET)

A4

A 4

QBL > 2000 with
ONGOING BLEEDING
or
UNSTABLE VITAL SIGNS

ALERT MFM
ON-CALL

BLEEDING
CONTINUES?




Female, 30y/o, 3/23/1992 ity
MRN: 96397304
Bed: UHO58-UHO509
sde: Not on file ()
PPH Risk Score: None, Blood
Loss: 1034

ect Method (RN ONLY

Nurse Collect

Vaccine Doses: 0

Class: Inpatient
(%) PPH Stage 1

D

Morgan, Jamie Larsen, MD
Attending

Allergies: Not on File
eam: None

der: None

one: 214-633-0509
PCP, PCP Aff: None, None
LABOR
ervical Exam: None
ROM: No data

CINCIETON

PREGMANCY

Stage-Based BPA Example:
Operationalizing Consistent PPH Treatment

1

[® coviD-19 {&d In Basket
" & | @ | GJ | zzztest, Pphtest

€« Naculbe  Neablamas

Ssummary Che=

& Chart Schedule g=PatientlLists

Flowcheets

W Patient Station [8 Clinical Calculator [ GB O My Reports

A AAAD  sasalims

Colimmdinmm

| BestPractice Advisory - Zzztest, Pphtest

Flowsheets
Important (1)

= Ele 3. Add Rows

Process Instructions:
Vital Signs Nursing |
» Notify charge RN
(O Accordion () Exg ® . A'et::yoa f;gcu"y

» Alert Anesthesia faculty

« Administer first line IM uterotonics

= Call scrub tech to bring PPH cart

» Fundal massage

QBL Indications Order

Indications for peﬁo' Order

Vaginal Delivery
4x4 Number of Item
- 4x4s Total Dry We
4x4 Total Wet Weig
4x4 Blood Loss '
Sterile Towels Numi|

Acknowledge Reason

Patient not actively bleeding

- Sterile Towels Totarory vegm
Sterile Towels Wet Weight
Sterile Towels Blood Loss
Chucks Number of ltems

- Chucks Total Dry Weight
Chucks Wet Weight

Chuck Blood Loss

Drape Volume

D:}Not Order # PPH Stage 1 Process Instructions

Do Not Order s CYTOTEC 1000 MCG rectally

Orders placed Inappropriate

" Accept
v
300 | ¥ Orders

190 |
5 | IP OB POSTPARTUM HEMORRHAGE A

776 |
1400 + OB HEMORRHAGE STAGES

624 || -+ Stage 1: 1000-1249 mL Blood Loss
100 | M stage 1 PPH Orders

- Amniofic Fluid Volume

ﬂ PPH Stage 1 Process Instructions

- Graduated Cylinder Volume
Total Vaginal Delivery QBL

STAT, UNTIL DISCONTINUED, Starting today
1034 |
: miSOPROStoL (CYTOTEC) tablet DOSE: 1,000 mcg (5)

1,000 mcg, Rectal, ONCE, For 1 dose, today
Take with food.

n Nali

POSTPARTUM HEMORRHAGE STAGE 1 (1000-1249 mL) Process Instructions: = Notify charge RN » Alert OB faculty -

= CPM Index [2) Hosp Policies

e T P

Notes

8 Respons

artum QBL
M Now ¥

Digmiss

Alert Anesthesia faculty =

UT Southwestern
Medical Center

Call scrub tech to bring PPH cart = Fundal massage



w Slage 2: 1250-1498 ml Blood Loss
B 5tagc 2 PRI Orers

ol FPH Stage 2 Progess Instiudtisms
STAT, UNTIL DECOMTINUED, Siarting isda
o R DR N e r » bRsyuce IM Carmcthec robbed « Fises Fribes cabpsar = i i - .

PR TESH UM R 2ol 158 L] Frooess Insruchons

sent= + Comaicer {af doss of THA

e 1250-1500 mL

E Inseet anddar maintan Faley cathiaba
Routing UNTIL DISCOINTIMUED, Staiting tody
radicabion hor Medicel Mapessin Meed for sccurate measurane it o unnany outpet due b hemodyeamic insiabi ty

e
sl Ao FC mEimum|

E Sunicl inlake and aulpul

Revtiroe, LINTIL DASCOMTIRLIFT) Starsing Sockey BestPractice Advisory - Zzztest, Pphtest

G UTSW OF HEMORRHAGE LABS

Important (1)

I without Dittereniial (35)
Dt T R Process Instructions:
R « Ensure charge RN, OB/anesthesia notified
PTT (ARTT) (5} + Place Foley catheter
STAT, For1 ooo ' » Consider OB hemorrhage labs

Felssnn i patenk fu * Consider need for additional uterotonic agents
B Fbnnagen () Consider 1st dose of TXA

ETAT, For 1 ooourmends, 1ndy
Galmpoe to peRerk fidoerelapse

Bimoaesn Open Order Set Do Not Open IP OB POSTPARTUM HEMORRHAGE Preview

Felezse w poterk Buto-rekase

D0 KR EM [For OH usa aniy)
For OB uss ONLY

EXTEM - 06 (3555) Patient not actively bleeding Orders placed Inappropriate

[= L

Acknowledge Reason

e lane b By 1 s e

I MIETEM - OF [(5553)
STAT, For 1 Gxoumrence, tocy v Accept Digmiss

wmlmrce o pahent et reesne
B mettsdergonowine (METHERGINE] injecticn DIOSE: 200 mog (£5)
. al!LISCUILAR, ONCE, Foar 1 ders, bl
- toiprost (HEMARATE] iInjection DiSk: 2Ll mog [55%)
Himeg, imbeabUSTLLAR, PUFRY 15 MINLTES For B doses, Starting tnday
& miz0PROS oL (CVTOTEL) tablet DOSE: 1,000 meg (51

100 meq, Receal, OWCE For 1 dose, sy

Take sih fo:d

E mala PR OS bl (O TOTIC) fabdek CHOSE: LK mig HERN L]
T UT Southwestern
Medical Center

E transganmic sl (CYKDDEAPROM) 1 g infusion (einibag plis)

1 i, it NEROUE, al 550 mL%y, Adminsbes oeer 10 Mimube, ONCE, For | diews, ol




y
BestPractice Advisory - Zzztest, Anesthesia

High Priority (1)

STAGE 3 =
1500-2000 mL

Open Order Set Do Not Open IP OB POSTPARTUM HEMORRHAGE Preview

Open Order Set Do Not Open Emergent OB __Transfusion Orders (RBC, FFP, MTP) Preview
'BestPractice Advisory - Zzztest, Anesthesia
Acknowledge Reason .

Critical (1)

POSTPARTUM HEMORRHAGE STAGE 4 (>2000 mL)
Process Instructions:
» Transfer to OR
Notify MFM on-call notified
Ensure Emergency Blood ordered
Consider need for gyn-onc assistance
Order MTP
Consider need for RRT assistance
Consider need for additional uterotonic agents
Consider 2nd dose of TXA

Patient not actively bleeding  Orders placed Inappropriate I

("

= = & = &

STAGE 4 =
>2000 mL

Open Order Set Do Not Open IP OB POSTPARTUM HEMORRHAGE Preview

Open Order Set Do Not Open Emergent OB Transfusion Orders (RBC, FFP, MTP) Preview

Acknowledge Reason

Patient not actively bleeding Orders placed Inappropriate

17
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A quick aside regarding hemorrhage interventions...

Tranexamlc

Acid (TXA)
Antifibrinolyt
1c agent that
prevents
fibrinolysis
Dosing = 1 g
IV TXA over 10
minutes within
3 hours of
delivery
Second dose 1f
bleeding
continues

Tranexamic Placebo groupt Risk ratio
acid group (95% CI)
Time from delivery (h)
<1 49/4846 (1-:0%)  60/4726 (1:3%) u 0-80(0-55-1-16)
>1-3 « 40/2674 (1.5%) 67/2682 (2:5%) L 5 0-60 (0-41-0-88)
>3 66/2514 (2-6%) 63/2569 (2-5%) : 1.07 (0-76-1-51)
p=0.085" 5
Type of delivery
Vaginal 110/7083 (16%)  135/7108 (1.9%) B 082 (064-105)
Caesarean section 45/2952 (1-5%) 55/2871 (1-9%) ] 0-80 (0-54-1-18)
p=0-91* b
Primary cause of haemorrhage
Uterine atony 7716428 (1.2%) 103/6333 (1.6%) 0-74 (0-55-0-99)
Otherfunknown 78/3608 (2-2%) 88/3652 (2-4%) 0-90 (0-66-1-21)
p=0-36*
All patients 155/10036 (1-5%) 191/9985 (1-9%) 0-81 (0-65-1-00)
Two-sided p=0-045 :
04 06 0-8 10 12 14 16

Figure 3: Death from bleeding by subgroup

+—

Favours tranexamic acid

o

Favours placebo

WOMAN Trial, Lancet, 2017

UT Southwestern
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Success Key
Device Mechanism Cost Dwell Time Rate Key Advantages Limitations

Bakri Fluid-filled $150-300 Up to 24 85-91% FDA-cleared; Higher
Balloon silicone hours drainage port expulsion
balloon for blood rate (14%);
monitoring; longer dwell
most time
extensively
studied
Jada Low-level ~$1000 2-8 hours 94-96% Shorter dwell Higher
System vacuum time (4 vs 14 upfront cost;
(VHD) induces hrs); no requires
uterine expulsion; may vacuum
contraction reduce source; less
downstream long-term
costs data
Condom Fluid-filled $0.64-$6 12-24 85-89% Extremely low May be less
Catheter condom tied hours cost; widely effective
to Foley avallable than other
catheter | options
Gauze MecMnelg’Qanlg?TI) TampPZr—]ﬁde De\\//!a(glea le No special Higher
PaURLOy U odiBRegEnh 2 hours equipnent infection

— P, | — o~ o~ T ~ R



Does one tamponade device really work
better than another?

N
(&)

P<.001

\
[

\
- AE 1l |
: i

Overall 1,000-1,499 ml 1,500-2,499 ml 22,500 ml

N
(e}

-
O,

Percentage
—
o

Quantitative blood loss at device placement

B ntrauterine balloon tamponade
I Vacuum-induced, hemorrhage-control device

Device failure rate based on quantitative
blood loss (QBL) at time of hemorrhage-
control device placement

Device placement at
OBL 1,000-1,499 mL vs
21,500 mL resulted
in:

* Lower transfusion
rates (39% vs 70%)
Fewer massive
transfusions (14% vs
38%)

BOTTOM LINE
Regardless of device

choice, earlier placement
significantly improves outcomes

Shields LE et al. Obstet Gynecol. 2025.

UT Southwestern
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Alliance for Innovation on Maternal Health (AIM)

Obstetric Hemorrhage Bundle

Hemorrhage cart with

U
R AIM supplies/meds

Rapid access to blood

ALACEROR INOYATION Readiness R
e Standardized
protocols/checklists
* Quantify blood loss (QBL)

. -, - e Stage hemorrhage
Standard|ze Recognition e Use early warning criteria
Hemorrhage (vitals, symptoms)
PFOCGSSGS — . Stage—ba§ed management

Response e Uterotonics + early TXA
Safety'Bundle e Activate MTP as needed

Implementation

Reporting .

Respectful Care

Clear team communication

Post—-event debriefs
Track outcomes/metrics
Review severe cases (SMM)

Provide equitable care
Address bias
Include patient/family in

communication




Evidence of Bundle-Related Improvement:
E-MOTIVE Trial

i Interventi Risk Ratio (95%
E Outcome Usual Care CI)
O/
. (o]

Early detection of Prima ry 4 .3% . (0.32-
postpartum hemorrhage
* composite (severe PPH O . 50)
21000 mL, laparotomy,
W S K, ﬁ or death)
M o T I E PPH 2500 mL 8.5% 16.7% 0.51 (0.44-
Massage Oxytocic Tranexamic IV fluids Examination of 0.60)
of uterus drug acid the genital tract
+ Escalation Severe PPH 21000 mL 1.6% 4.3% 0.39 (0.31-
‘., 0.49)
Intervention . O ,
PPH detection rate 93.1% 51.1% 1.58 (1.41-
C omponen t s Refractory PPH
P 1.76)
1. Calibrated blood
collection drape for Treatment bundle 91.25% 19.45% 4.94 (3.88-
early PPH detection adherence 6.28)
Blood transfusion for 1.2% 1.9% 0.71 (0.55-
bleeding 0.90)

Maternal death from 12 18 0.80 (0.38-



Nursing Pearls: Obstetric Hemorrhage

K h h 11
7 Quantify blood loss early eep hemorrhage supplies

' and medications

d trend 13 1t - j
an rend in rea ime readily available

Anticipate next
(7 interventions (TXA,
tamponade, transfusion)

A Escalate concern before

| hypotension develops

Priorilitlze uterlne tone,
. e« USe clear, closed-loop
i bleeding source, and team [\ . .
communication

notification

UT Southwestern
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Obstetric Hemorrhage Take-Homes

Cornerstone of hemorrhage management = early recognition and
proactive treatment

* |n many settings, real-time QBL is a helpful tool to ensure early recognition
and guide stage-based treatment

= All hemorrhage resources and medications MUST be readily available

* |ncorporate early transfusion into OB management protocols (emergency
release blood followed by MTP)

More than any particular PPH treatment algorithm, the key to
Improving outcomes Is consistent process application, early
activation, and standardized escalation

UT Southwestern

Medical Center
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Massive Transfusion in Obstetrics:
Triggers, Timing, and Teamwork
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Learning Objectives

= Recognize and manage common causes of obstetric
coagulopathy.

= |dentify clinical triggers for activation of the obstetric
massive transfusion protocol (MTP).

* Describe recommended transfusion/product ratios in the
obstetric patient and how these compare to MTP protocols
for the non-pregnant adult.

= Qutline team roles and communication strategies during
MTP activation, including how simulation can be used

UT Southwestern

Medical Center



Coagulopathy
Basics

Coagulopathy

Impaired hemostatic
function

Dilutional

Hemorrhage +
fluid
resuscitation

Consumptive

Ongoing
activation or
utilization of

clotting factors

J

Context-
Specific
Defined by
clinical setting
(i.e., malignancy,
liver disease)

J

Hemorrhage-Related

Local consumption at
bleeding site WITHOUT
systemic activation

Intravascular
Coagulation (DIC)

1. Systemic Activation
2. Microvascular

thrombosis

3 Endothelial ﬁnjnry

J

Extracorporeal
Circuit Related

Artificial surface
contact causes platelet
activation




Disseminated
Intravascular

Coagulation (DIC):
“an acquired syndrome
characterized by the
intravascular activation of
coagulation with loss of
localization arising from

Tissue factor
+ factor Vlla

N\

Factor IXa S—r Factor Xa
(+ factor V1) / (+ factor V)

Factor lla
{thrombin)

‘

Fibrinogen s Fibrin

Cytokines

22 1 A
V4

Low levels of antithrombin ||

Impaired function of
protein-C system

Insufficient TFPI

Plasminogen

Plasminogen *
activators
Plasmin

Fibrin =g FDPs

Generation of thrombin
mediated by tissue factor

N

Impairment of
anticoagulation
pathways

4

Suppression of
fibrinolysis by PAI-1

s

different causes”

Inadequate removal
of fibrin of fibrin

Ny 4

Thrombosis of small
and midsize vessels cH et al. Thromb Haemost, 2007.
Levi M. N Engl J Med. 1999.

Formation

-International Society on
Thrombosis and Haemostasis

UT Southwestern

Medical Center




Frequency of

Key Features

Category Condition
More Common Massive obstetric
hemorrhage

Severe preeclampsia

HELLP syndrome

Less Common Placental abruption
but Important

Amniotic fluid
embolism

Sepsis syndrome

*Catses-of Coa

pregnancy

Cunningham and Nelson, Obstet Gynecol, 2015

DIC
Variable
Mild
Mild

>50% of cases
Typically severe

>50% of cases
Typically severe

Variable

Dilutional + consumptive; most avoidable cause of
maternal death; causes 25-35% of all obstetric
DIC cases

More common with HELLP syndrome; thrombocytopenia
most common finding

Consumptive thrombocytopenia, hemolysis, hepatic
dysfunction

Severity correlates with degree of separation;
17% of massive transfusions

Triad: CV collapse + acute hypoxia + DIC; PPH
almost always present

Systemic inflammatory response activates
coagulation

gulopathy: in-Obstetrics e e

UT Southwestern
Medical Center



Hematologic Indices
Suggestive of Obstetric-
Associated DIC

Condition n Platelets/Microliter Fibrinogen (mg/dL)

Normal pregnancy’’ 20 278,000+68,000 415+130
Placental abruption®”

Total abruption 23 138,000+72,000 116+87

Partial abruption 21 194,100+85,000 289+123
Eclampsia®’ 65 202,000+=92,000 412+75
HELLP syndrome 27 48,600%39,000 607+238
Sepsis syndrome

Pyelonephritis 30 235,000%+43,000 456+120

Clostridium 12 139,000+74,000 243+108
oo 3!!13 eoece e Acute fatty liver?' 51 154,000+95,000 188+24

@0

eceo oooce0e e00000 @ - . .
Gaa 23383222 HELLP, hemolysis, elevated liver enzymes, and low platelet count syndrome.

o0 .
000000 00000 800900 Data are mean=1 standard deviation or standard error of mean.

_~
-
E
~
[®)]
=
N’
[72]
-
O
=
©
%
Q.
b —
a
(2]
=
™
2
L

(o]
NN
1

X
A
& Cunningham and Nelson. Obstet Gynecol, 2015

Fibrin split products in obstetric conditions associated

20 with disseminated intravascular coagulation UTSouthwestern
Medical Center




Massive Transfusion Terminology & Triggers

Massive Transfusion Definition
= 210 units of packed red blood cells (pRBCs) within 24 hours
= >4 units of pRBCs within 1 hour when ongoing need is anticipated
= Replacement of a complete blood volume

Massive Transfusion Protocol (MTP)
* Rapid administration of large amounts of blood products (at least 6 units of
PRBC) in fixed ratios (usually 1:1:1) for the management of hemorrhagic shock
Triggers for MTP activation
= Ongoing bleeding with blood loss 21,500 mL

= Abnormal vital signs (tachycardia and hypotension) in the setting of
active/suspected bleeding

ACOG PB 183. Obstet Gynecol. 2017.

UT Southwestern
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Obstetric Massive Transfusion Protocols

Cornerstone = Fixed Ratios of RBCs: FFP: Platelets
* Reduced mortality is achieved via balanced transfusion with PRBCs to fresh frozen plasma (FFP), with current
evidence supporting a 1:1 or 1:1.5 ratio of RBCs to plasma
* Cryoprecipitate is needed to augment survival, as FFP alone is a suboptimal source of fibrinogen
* Platelet transfusion should be given if the platelet count is less than 75,000/l or after every 1, 4, or 6 units of
packed red blood cells
* Hospitals should have a protocol in place rapid delivery of fixed ratios

Recommend avoiding crystalloid resuscitation during hemorrhagic shock
* For shock with ongoing bleeding, crystalloid administration dilutes coagulation factors
* Front-loading resuscitation with crystalloid may eventually serve to promote vo/lume overload
*  Whenever feasible, hemorrhagic shock resuscitation should be performed with blood products

Kogutt BK, Vaught AJ. Semin Perinatol. 2019.

UT Southwestern
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Blood shipment schedule

Massive Transfusion Protocol

UHPC 28 50P (C) Massive Transfusion Protocol — Hospital SOP

Example
Thawed Plasma Apheresis
Shi nt Red Blood Cells (RBC ipitate
ipme ed Blo ells (RBC) (THPL) Platelets (PLT) Cryoprecipita
Mo Hist t 3 (A) - Non OB/L&D
O MIstory of cUrren 5 (O-neg or pos) see above - OB/L&D 1-0B/L&D
ABO/Rh 5 (A) - OB/L&D
3 - Non OB/L&D
Current ABO/Rh ) - OB/L&D 1-0B/LD
5 - 0OB/L&D
3 - Non OB/L&D
2 5 - Non OB/L&D
5 - OB/L&D
3 - Non OB/L&D 1 - Non OB/L&D
3 B - OB/L&D
5 - OB/L&D 1-0B/LE&D
3 - Non OB/L&D
4 ) - Non OB/L&D
5 - OB/L&D
UT Southwestern

Medical Center



Fibrinogen falls
earlier than other
coagulation factors
during PPH, thus is a
sensitive indicator
of ongoing blood
loss

The Critical Role of Fibrinogen

Likely related to loss
of fibrinogen
through bleeding,
increased
fibrinolytic activity,
and hemodilution
from fluids
resuscitation

Fibrinogen
depletion is an early
predictor of
hemorrhage
severity and can be
used to guide the
approach to clinical
resuscitation

Normal fibrinogen
inaterm
pregnancy is 350 to
650 mg/dL, which is
nearly double that
of nonpregnant
adults (200 to 400

mg/dL)

Low fibrinogen (less
than 200 mg/dL) is
predictive of severe
PPH, defined as
need for transfusion
of muiltiple units of
blood and blood
products, need for
angiographic
embolization or
surgical
management of
hemorrhage, or
maternal death.

Abdul-Kadir R et al. Transfusion. 2014.

Sahin AS et al. Med Sci Monit. 2019.
Graphic from ACOG District Il Obstetric Hemorrhage slide deck

UT Southwestern

34 Medical Center



Laboratory Parameter
Hemoglobin
Fibrinogen

Platelets

PT/aPTT

Goal Value

>8 g/dL

>2 g/L (200 mg/dL)
>50,000/uL

1.5 times normal

Goal Laboratory Values during MTP

Bienstock et al., NEJM, 2021

UT Southwestern
Medical Center



Use of Viscoelastic Hemostatic Assays (VHAS)

VHASs are a point-of-care,

viscoelastic test that +— Coagulation " Fibrinolysis g
assesses hemostatic Kinetics of dlot
function and coagulation development Ly
parameters, guiding the - A'a\g—l-éﬁ
targeted correction of .’ —r”
coagulopathy L Qﬁfﬂﬂ-
* Particularly useful for — -
detecting ( R __‘\\" K ﬁMAﬁH\'
hypofibrinogenemia and -
guiding fibrinogen /7 mﬂgﬁ
replacement after MA
* VHA-guided transfusion Reaction time, Achievement Maximum amplitude
in obstetric hemorrhage m‘ml Efmmt gwhmmshmgihul htq/a;éigsggiixg?gworgprisi
may . reduce blood product zgﬁaphy/ romboetas

Katz D, et 7al. Am J Obstet
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Condition Appearance Main treatment

Normal

Hemodilution or clotting factor deficiency Fresh frozen plasma

Fibrinogen deficiency Cryoprecipitate

Low or dysfunctional platelets Platelets

Thrombosis

Anticoagulant

Primary fibrinolysis Antifibrinolytics or tranexamic acid

LT

Secondary fibrinolysis Treating disseminated intravascular coagulation

Left graphic: https://foamcast.org/2019/07/31/thromboelastography-teg-

gugHedgrephscitatips///www.youtube.com/watch?v=JIJMmk8eSSp40 UTSOUthweStern
Medical Center



Simulation — What Drives Success

¢ Make it real — use your unit, equipment, and workflows
¢88% Train the real team — multidisciplinary participation matters
v EF\] Practice roles and communication, not just clinical skills

v @ Debrief every time — focus on system improvement

® t& Keep it frequent and aligned to your protocols

Simulation reveals how your system performs—not just your people

UT Southwestern
Medical Center



At the Bedside: Nursing Role in MTP

Recognize

 Trend QBL and clinical status in real time

* Advocate early for escalation and MTP activation

Prepare
» Be familiar with MTP process

* Ensure rapid access and readiness for transfusion

~ Communicate
/i /f;;a 4 e Verbalize QBL, vitals, and blood products in real time
-l = ¢ Use closed-loop communication with the full team

UT Southwestern

Medical Center




Massive Transfusion Take-Homes

Component

Recommendation

Evidence

Level

MTP Activation
Trigger

Initial Blood
Product Ratio

Fibrinogen Target

Cryoprecipitate

Tranexamic Acid

i Viscoelastic Testing

OBL 21,500 mL or hemodynamic
instability

1:1 (pRBCs: FFP)

>200 mg/dL (>2 g/L)

Early administration, especially with
abruption/AFE

1 g IV within 3 hours of PPH onset

Consider for goal-directed
transfusion

Consensus

Adapted from
trauma

Consensus/observat
ional

Consensus

Level B (WOMAN
trial)

Emerging evidence
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