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1. Review physiologic changes of pregnancy

2. Discuss management of obstetric hemorrhage

3. Describe utilization of resources in surveying 
coagulopathy
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Emphasis on obstetric mortality
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Texas Maternal Mortality and Morbidity Task Force Report, 2024Texas Maternal Mortality and Morbidity Task Force Report, 2024

88% of hemorrhage-related maternal deaths were preventable!88% of hemorrhage-related maternal deaths were preventable!
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Physiologic changes 
of pregnancy

Physiologic changes 
of pregnancy



 Increased blood volume, Increased 

erythrocyte mass

Nadir effect of blood pressure

 Increased Stroke Volume, Increased 

Heart Rate = Increased Cardiac 

Output

Alterations in hematologic indices

 Increased glomerular filtration, 

results in diminished serum creatinine

Physiologic changes of pregnancy
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Stewart RD et al. AJOG. 2016Stewart RD et al. AJOG. 2016
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Nelson DB et al. Obstet Gynecol 2022Nelson DB et al. Obstet Gynecol 2022



21

Cunningham FG, Nelson DB. Obstet Gynecol. 2015Cunningham FG, Nelson DB. Obstet Gynecol. 2015

Beware! Often electronic medical records do NOT register 
pregnant patients for referent ranges of laboratory values
Beware! Often electronic medical records do NOT register 
pregnant patients for referent ranges of laboratory values
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Case of obstetric 
hemorrhage

Case of obstetric 
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25-year-old G3P2 at term presents to triage…















ACOG and AAP Task Force. Neonatal Encephalopathy and Neurologic Outcome. Reaffirmed 2019.ACOG and AAP Task Force. Neonatal Encephalopathy and Neurologic Outcome. Reaffirmed 2019.





Timeline

Admit 0800: 3 cm, vaginal bleeding report

1518: Fetal bradycardia, STAT Cesarean called

1528: Delivery

1533: Hemacue 10.4 g/dL, Uterine ATONY, 5 cm extension, abruption
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Dillon SJ et al, AJOG 2021Dillon SJ et al, AJOG 2021

Multidisciplinary simulation program improved
clinical response times to postpartum hemorrhage.
Multidisciplinary simulation program improved
clinical response times to postpartum hemorrhage.



Timeline

Admit 0800: 3 cm, vaginal bleeding report

1518: Fetal bradycardia, STAT Cesarean called

1528: Delivery

1533: Hemacue 10.4 g/dL
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Dillon SJ et al, AJOG MFM. 2021Dillon SJ et al, AJOG MFM. 2021

Communication was positively
associated with teamwork when 
examining team response to 
postpartum hemorrhage.
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Timeline
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1533: Hemacue 10.4 g/dL

1612: Hemacue 8.5 g/dL

1612: Transfusion initiated, 2 units Packed Red Blood Cells

1643: Cesarean delivery finished

1645: MFM team in room

1723: Massive Transfusion Protocol



Parkland Hospital Massive Transfusion Protocol ProductsParkland Hospital Massive Transfusion Protocol Products



Timeline
 Admit 0800: 3 cm, vaginal bleeding report

 1518: Fetal bradycardia, STAT Cesarean called

 1528: Delivery

 1533: Hemacue 10.4 g/dL

 1612: Hemacue 8.5 g/dL

 1612: Transfusion initiated, 2 units Packed Red Blood Cells

 1643: Cesarean delivery finished

 1645: MFM team in room

 1723: Massive Transfusion Protocol

 1800: Still active bleeding from atony







6 ROTEMs drawn in the 24 hours 
within delivery and recovery
6 ROTEMs drawn in the 24 hours 
within delivery and recoveryTransferred to Surgical Intensive Care…Transferred to Surgical Intensive Care…
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Resources to 
manage 

coagulopathy

Resources to 
manage 
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Viscoelastic Tests in the Management of Obstetric Hemorrhage
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Nelson DB et al. Obstet Gynecol 2022Nelson DB et al. Obstet Gynecol 2022



Simplified schemata of coagulation pathways
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McNamara H, Mallaiah S. Best Practice Res Clin Obs Gyn. 2019McNamara H, Mallaiah S. Best Practice Res Clin Obs Gyn. 2019
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Snegovskikh D et al. J Clin Anes. 2018Snegovskikh D et al. J Clin Anes. 2018

ROTEM parameters in normal pregnancy compared to non-pregnant stateROTEM parameters in normal pregnancy compared to non-pregnant state



• INTEM—intrinsic clotting: clot activation is stimulated by reagents with phospholipid and ellagic acid. This assay 
provides information similar to that of the activated partial thromboplastin time. It is most often prolonged with 
heparin therapy, and treatment is with fresh-frozen plasma.

• EXTEM—extrinsic clotting: activated by recombinant tissue factor. This assay provides information similar to that of 
the prothrombin time. Prolongation suggests a deficiency of coagulation factors in the extrinsic pathway, for example, 
with vitamin K antagonists.

• FIBTEM—fibrinogen assay: cytochalasin D is added to inhibit polymerization of actin to block platelet contribution to 
clot formation. This assay is used to identify hypofibrinogenemia, and it is used most often in obstetric hemorrhage.

• APTEM—aprotinin fibrinolysis: aprotinin inhibits fibrinolysis, and it is used in conjunction with tissue factor and 
compared with EXTEM analysis to assess fibrinolysis.

• HEPTEM—heparin neutralization: heparinase is added to neutralize unfractionated heparin and used with INTEM 
reagent and compared with INTEM analysis to assess heparin effects on clotting. Without heparinase, unfractionated 
heparin-treated samples will result in a flat line. This assay is used principally in patients given unfractionated heparin 
while undergoing cardiopulmonary bypass.

Rotational thromboelastometry assays
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Normal 
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No difference in ROTEM values at <20 weeks with bleeding
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Maher P et al. Eur J Ob Gyn. 2024Maher P et al. Eur J Ob Gyn. 2024
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Collins PW et al. Br J Anes. 2017Collins PW et al. Br J Anes. 2017

Conclusions:
Infusion of fibrinogen 
concentrate triggered by A5 
< 15 mm did not improve 
outcomes in postpartum 
hemorrhage, however, pre-
specified subgroup analyses 
suggest that fibrinogen 
replacement is not required 
if the Fibtem A5 is > 12 mm…
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Viscoelastic testing data at present
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ROTEM data at present
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Dias JD et al. Anesthesia. 2022Dias JD et al. Anesthesia. 2022



ROTEM data at present…but the algorithms differ depending 
on institution (and require accurate interpretation)

81

Dias JD et al. Anesthesia. 2022Dias JD et al. Anesthesia. 2022



82

Collins PW et al. Int J Ob Anes. 2019Collins PW et al. Int J Ob Anes. 2019 Lord MG et al. AJOG MFM. 2022Lord MG et al. AJOG MFM. 2022









Do we ROTEM???

Viscoelastic hematologic testing may show promise…

Risk of misinterpretation when used by inadequately trained personnel 

Limited data in obstetric population and in the management of hemorrhage 

but literature is accumulating, especially in European and Anesthesia 

literature (FIBTEM may be used as early marker)

–Obesity

–Gestational hypertension and preeclampsia



ROTEM measured across BMI, HELLP, and Preeclampsia

Gonzalez Fiol A et al. Proc. 2023Gonzalez Fiol A et al. Proc. 2023



Do we ROTEM???

Point-of-care test may show promise…

Risk of misinterpretation when used by inadequately trained personnel 

Limited data in obstetric population and in the management of 

hemorrhage

Most importantly: 
YOU MUST RULE OUT SURGICAL BLEEEDING!!!
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blood loss!!!
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More data coming for “point of care” 
ROTEM sigma and TEG 6s
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Quantra® Hemostasis Analyzer
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Hemosonics.comHemosonics.com



Transfusion remains the leading component of SMM

Standardized response to obstetric hemorrhage should be 
encouraged—use of checklists and simulation offer great 
promise to mitigate adverse outcomes

Recall physiologic changes of pregnancy and the impact on 
hematologic parameters

ROTEM offers a unique perspective in the response to bleeding 
but does not currently substitute for volume resuscitation

Conclusions
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“Normal” referent ranges for most laboratory analytes 

registered within electronic medical records are often 

for non-pregnant values

Multidisciplinary care is paramount

Clinical “pearls”
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Thank you!
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