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Addressing the Tragedy of Maternal Mortality & Morbidity in America:
Part 4, Thromboembolism in Pregnancy

Disclosures

• The presenter has no financial relationships with any commercial interests pertinent to this 
presentation.

• This program may contain the mention of drugs or brands presented in a case study or 
comparative format using evidence-based research. Such examples are intended for 
educational and informational purposes and should not be perceived as an endorsement of any 
particular supplier, brand or drug.
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Addressing the Tragedy of Maternal Mortality & Morbidity in America:
Part 4, Thromboembolism in Pregnancy

Learning Objectives

• Describe the risk factors of thromboembolism in pregnancy 
• Explain why pregnancy is a thrombogenic state 
• Recall why peripartum venous thromboprophylaxis can help prevent maternal deaths
• Identify the benefits of utilizing an evidence-based care, team approach to aid patients with 

venous thromboembolism (VTE)



Thromboembolism in Pregnancy
A Quality and Safety Initiative
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Maternal Mortality

An American Failure

• America is the most dangerous country in the developed world to give birth
• U.S. ranks 60th in the world regarding maternal death rate
• Only developed nation in the world with increasing rate of maternal mortality
• Increased from 14 to 26.4 / 100,000 Births from 1990‒2015
• Occurred during a time of unprecedented medical advancement
• Maternal death classified as “Never Event” by CHS OB Collaborative
• Greatest tragedy in modern medicine

Source: ACOG Patient Safety and Quality Improvement. Berg Cl et all Obstet Gynecology 2012
WHO, UNICEF, UNFPA, The World Bank and UNDP. Trends in Maternal Mortality 1990-2013:2014
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Maternal Morbidity is Extreme

• Shock
• Acute Kidney Injury
• Pulmonary Embolism
• Acute Respiratory Distress Syndrome (ARDS)
• Myocardial Infarction
• Sepsis
• Increased by 45% from 2006 - 2015
• Affects 80,000 mothers per year

Sources: Callaghan, Wm. et al. Obstet, Gynecology, 2012.
K Fingar et al Trands and Disparities in Delivery Hospitalizations Involving Severe Maternal Morbidity, 2006-2015
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Maternal Fetal Medicine

• Antenatal Steroids
• Antibiotics for Premature preterm rupture of membranes (PPROM)
• Magnesium for Neuroprotection
• 17 Hydroxyprogesterone for Preterm Birth Prevention
• Fetal Therapy for Twin-Twin Transfusion Syndrome, Neonatal Alloimmune Thrombocytopenia, 

& Neural Tube Defect
• Head/body cooling for Hypoxic Ischemic Encephalopathy
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Where is the “M” in 
Maternal-Fetal 

Medicine?

Clear Need for Action



9 Confidential: Not for distribution

National Focus
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Maternal Mortality

An American Tragedy

50% of Maternal Deaths are 
Preventable

Sources: D’Alton, et al. National Partnership for Maternal Safety 2014 and California Maternal Quality Care Collaborative
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Maternal Mortality

Three Significant Etiologies/Three Opportunities/Three High Value Targets

• Hemorrhage
• Hypertension / Preeclampsia / Eclampsia
• Thromboembolism

Source: National Partnership Maternal Safety. ACOG 2014
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Healthcare is a Team Sport

HealthTrust Team Members

• Nursing
• Pharmacy
• Laboratory Medicine
• Physicians
• Administrators
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Healthcare is a Team Sport

Maternal mortality and morbidity crisis cannot 
be fixed by obstetricians alone.

Need your help in your sphere of influence.
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• Accounts for nearly 10% of all maternal deaths.
• Nearly all (97%) of deaths had at least some chance of 

preventability.
• 52% had a good to strong chance of preventability.
• Amenable to prevention or effective treatment.
• Most readily implementable means of systemically 

reducing the maternal death rate.

Thromboembolism in Pregnancy

The Facts

Sources: National Partnership For Maternal Safety 2016, CMQCC
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• DVT ≈ 75%
– More likely on the left side in proximal iliac or iliofemoral vein 

• PE ≈ 25%
• 50% during pregnancy
• 50% post-partum

Thromboembolism in Pregnancy

Background 

Source: ACOG Practice Bulletin. Thromboembolism in Pregnancy 2018
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Thromboembolism in Pregnancy

Pregnancy is Thrombogenic

Why?

So mothers don’t exsanguinate during child birth.

Internal physiologic battle
(bleeding vs. clotting) 
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• Venous Stasis
• Hypercoagulable State
• Endothelial/Vascular Damage

Thromboembolism in Pregnancy

Virchow's Triad 
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• Compression of Inferior vena cava and pelvic vessels by 
enlarging uterus.

• Decreased mobility.
– Important factor in antepartum complications of preterm 

labor, placenta previa, incompetent cervix, and prolonged 
induction of labor.

Thromboembolism in Pregnancy

Virchow's Triad - Venous stasis 
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Virchow's Triad - Hypercoagulability 

Sources: ACOG, 2011 Practice Bulletin VOL. 118, NO. 3, SEPTEMBER Thromboembolism in Pregnancy. Bremme, KA. 
Haemostatic changes in pregnancy. Best Pract Res Clin Haematol. 2203; 16:153-68 and Medcalf, RL, Stasinopoulos, SJ. The 
undecided serpin. The ins and outs of plasminogen activator inhibitor type 2. FEBS J. 2005 Oct;272(19):4858-67.
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• Cesarean Section “Surgery is nothing more than organized 
trauma”.

• Vaginal Delivery 
– Separation of placenta
– Trauma to birth canal / spontaneous or secondary to 

operative vaginal delivery (forceps/vacuum). 

Thromboembolism in Pregnancy

Virchow's Triad - Endothelial damage 
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Thromboembolism in Pregnancy

Risk Factors

• Greatest risk is during the post-partum period (especially the first week).
• Third trimester > 1st or 2nd trimester
• Personal history of clot is most important (↑ risk factor 3 – 4X)
• Thrombophilia

– Present in 20−50% of women with thromboembolism in pregnancy
– Includes inherited and acquired thrombophilias
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Thromboembolism in Pregnancy

Prophylaxis

• Clinical scenario dictates what standard of care is for antepartum and postpartum management
• EXTREMELY COMPLEX
• Need a clinical tool (Available through ACOG & CMQCC)
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Source: VOL. 132, NO. 1, JULY 2018 Practice Bulletin Thromboembolism in Pregnancy ACOG

Can’t 
remember all 

this 
information? 

You don’t 
have to!

Do you have a personal or family history of VTE of Thrombophilia? 
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2018 ACOG Practice Bulletin Thromboembolism in Pregnancy

Anticoagulation Regimen Definitions

Source:  VOL. 132, NO. 1, JULY 2018 Practice Bulletin Thromboembolism in Pregnancy ACOG
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Source: VOL. 132, NO. 1, JULY 2018 Practice Bulletin Thromboembolism in Pregnancy ACOG

2018 ACOG Practice Bulletin Thromboembolism in Pregnancy
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Source: VOL. 132, NO. 1, JULY 2018 Practice Bulletin Thromboembolism in Pregnancy ACOG

2018 ACOG Practice Bulletin Thromboembolism in Pregnancy
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Source: VOL. 132, NO. 1, JULY 2018 Practice Bulletin Thromboembolism in Pregnancy ACOG

2018 ACOG Practice Bulletin Thromboembolism in Pregnancy
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Thromboembolism in Pregnancy

Signs/Symptoms of DVT in Pregnancy Include:

Diagnosis - Deep Venous Thrombosis (DVT)

• Cellulitis
• Musculoskeletal Pain
• Trauma
• Ruptured bakers cyst 
• Superficial thrombophlebitis
• Lymphedema

• Calf or thigh pain
• Buttock or back pain (associated with iliac 

vein thrombosis)
• Erythema
• Edema
• A difference of calf circumference ≥ 2cm 

suggestive of DVT
• 90% false positive rate

Differential diagnosis

Source: NEJM 2008: 359 2025-33
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Source: NEJM 200: 359 2025-33
 Clinical Pearl

Compression Ultrasound (CUS)
(This is the test of choice)

Order liberally 

Sins of omission vs. commission
 Better to test than miss a life-threatening diagnosis.

DVT Diagnosis 

Thromboembolism in Pregnancy
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Thromboembolism in Pregnancy

DVT Diagnosis

• If results of CUS are negative or equivocal there may be clot in 
the iliac vein

• If swelling of the entire leg, flank, buttock, or back pain (classic 
features of iliac vein thrombosis); Providers need to have a high 
clinical index of suspicion

• Other ways to diagnose or rule out DVT:
– Doppler ultrasound iliac vein
– MRI
– Contrast venography (rarely used)
– If index of suspicion remains high consider : 

• Empiric anticoagulation

• Consult hematology, vascular surgeon

 Always rule out the worst first.

Source: Practice Bulletin TIP 2018
 Clinical Pearl
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Thromboembolism in Pregnancy

Signs/Symptoms of PE in Pregnancy Include:

Clinical Diagnosis of Pulmonary Embolism

• Patient says “I just don’t feel right”.
• Have high index of suspicion
• Low threshold for diagnostic testing

• Dyspnea (62%)
• Pleuritic Chest pain (55%)
• Tachycardia (54%)
• Abnormal alveolar arterial oxygen 

gradient >14 mmHg (41%)
• Cough (24%)
• Diaphoresis (18%)
• Hemoptysis (8%)
• Syncope (5%)

 Always address nursing concerns 
thoroughly and quickly

Differential diagnosis
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Thromboembolism in Pregnancy

Clinical Diagnosis of Pulmonary Embolism

• Chest X-ray is starting point
– Ventilation-perfusion (VQ) scan 

• if X-ray normal

– Computed tomography angiography (CTA) 
• if X-ray abnormal

• Both have low radiation exposure to baby
• Missed diagnosis could be catastrophic. (e.g. Fetal Saddle Embolism) 
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Diagnosis of Suspected Pulmonary Embolism in Pregnancy

Recent Scholarly Articles

Source: “Pregnancy-Adapted YEARS Algorithm for Diagnosis of Suspected Pulmonary Embolism”; L.M. van der Pol, C. Tromeur, I.M. 
Bistervels, M.V. Huisman, et al., for the Artemis Study Investigators*; N Engl J Med 2019;380:1139-49. DOI: 
10.1056/NEJMoa1813865
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Thromboembolism in Pregnancy

Treatment of Acute Thromboembolism

• Adjusted dose (therapeutic anticoagulation with heparin compounds).
• Low molecular weight heparin (LMWH) is generally the drug of choice; however, there is more 

pharmacologic control with unfractionated heparin.
• Low molecular weight heparin (LMWH) associated with fewer bleeding episodes, more 

predictable therapeutic response, lower risk of heparin induced thrombocytopenia (HIT), 
longer half-life and less bone mineral loss. 

• Initial therapy for at least 3‒6 months.
• Clinician should consider moderated intensity of anticoagulation after treatment depending on 

risk factors.
• Obstetrical patients are a unique patient population.
• “Circle the wagons.”
• Consult liberally with Hematology, Vascular Surgery, Internal Medicine, Pulmonary, Critical 

Care Medicine, Anesthesia (integral part of plan for delivery).

Source: ACOG, 2018 Practice Bulletin -Thromboembolism in Pregnancy
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Inferior vena cava filters
• Inferior vena cava (IVC) filters have been used during 

pregnancy.
– Indications for insertion of an IVC filter are the same in 

pregnant and non pregnant patients

• Conventional anticoagulation is contradicted, such as 
during active bleeding, following recent surgery or 
following a hemorrhagic stroke

• Conventional anticoagulation has proven ineffective, such 
as in patients who develop new venous 
thromboembolism (VTE) despite being anticoagulated.

• A complication of anticoagulation develops (e.g., 
significant bleeding), which prohibits continuation of 
anticoagulant therapy.

Thromboembolism in Pregnancy

Pulmonary Embolism Treatment

Source: Deep vein thrombosis and pulmonary embolism in pregnancy: Treatment–
Up-to-date 2019
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Thrombolysis/Thrombectomy
• Teratogenicity due to the thrombolytic agent has 

not been reported
• Risk of maternal hemorrhage is high.  
• Thrombolytic therapy should be reserved for 

pregnant patients with life-threatening acute 
pulmonary embolism (i.e., persistent and severe 
hypotension due to the PE). 

• Case reports of thrombectomy suggest that it can 
be used successfully as a life-saving measure when 
other measures have failed.

Thromboembolism in Pregnancy

Pulmonary Embolism Therapy

Source: Deep vein thrombosis and pulmonary embolism in pregnancy: Treatment–
Up-to-date 2019
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Thromboembolism in Pregnancy

Treatment

Embryopathic
Sometimes used with mechanical heart valves

(increased risk of clotting even with heparin compounds)
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Thromboembolism in Pregnancy

Treatment Regarding New Anticoagulation Medications

• Oral direct thrombin inhibitors (i.e., Bivalirudin, dabigatran) and anti Ⅹa inhibitors 
(i.e., rivaroxiban, apixaban, fondaparinux.

• Avoid in pregnancy and lactation due to the lack of safety data.
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Thromboembolism in Pregnancy

National Partnership for Maternal Safety 

Consensus Bundle on Venous Thromboembolism Prevention

• Safety Bundle: straightforward, evidence based recommendations for practice and care 
processes known to improve outcomes

• Goal is to adopt this safety bundle by every birthing facility in the U.S. (successful adoption 
must be multidisciplinary to include nursing, pharmacy, laboratory, anesthesia, obstetrics, and 
administration)

• 4 Action Domains
– Readiness, Recognition and Prevention, Response, Reporting Systems and Learning

Source: Obstet Gynecol 128: (4) p688; 2016
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4 time points
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Thromboembolism in Pregnancy

4 time points
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Source: VOL. 132, NO. 1, JULY 2018, Practice Bulletin Thromboembolism in Pregnancy ACOG

Out-Patient Prenatal Care (First time point )

Do you have a 
personal or 
family history 
of VTE or 
thrombophilia? 



43 Confidential: Not for distribution

Thromboembolism in Pregnancy

2 time points
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Pulmonary embolism is a major 
cause of potentially preventable 
maternal mortality.

There may be a benefit in applying 
risk estimates and treatment 
approaches derived from well-
established risk assessment models 
(e.g., a modified Padua system) to 
pregnant patients for whom 
prolonged hospitalization is 
anticipated.

The issue of peripartum venous 
thromboembolism prophylaxis has 
been neglected long enough. Our 
patients cannot afford to wait while 
we reinvent a specialty-specific 
wheel.
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Source: Mayo Clinic Proceedings · December 2017 
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Thromboembolism in Pregnancy

 Keep 
patients 
hydrated. 
Thick blood 
is more 
likely to 
clot.

 Walking 
protocol 
(e.g., 
ambulate 
every hour 
when 
awake).

 Clinical Pearl
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Thromboembolism in Pregnancy: RCOG Guidelines

 Clinical Pearl
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Consideration for 
the addition of 
postpartum 
hemorrhage 
requiring 
transfusion,  
hysterectomy,  
D&C or 
interventional 
radiology 
procedure as a 
major risk factor 
(must weigh 
risks/benefits).  

*Sources: CMQCC,RCOG

*
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36 weeks



©California Department of Public Health, 2017; supported by Title V funds. Developed in partnership with California Maternal Quality Care Collaborative 
Maternal Venous Thromboembolism Task Force. Visit: www.CMQCC.org for details

3 Levels of VTE Risk

Utilize the “3 bucket model” risk assessment that stratifies VTE 
risk in pregnant or postpartum women into three color-coded 

levels for rapid identification

Medium VTE RiskLow VTE Risk High VTE Risk

Source: Hameed AB, Montgomery D, Peterson N, Morton CH, and A Friedman. Improving Health Care Response to Maternal Venous 
Thromboembolism. Developed under contract #11-10006 with the California Department of Public Health, Maternal, Child and 
Adolescent Health Division. Published by the California Department of Public Health, 2017. 

http://www.cmqcc.org/
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Cesarean Birth 
Major and Minor VTE Risk Factors

MAJOR VTE RISK FACTORS MINOR VTE RISK FACTORS
 BMI > 35 kg/m2 @ delivery
 Low risk thrombophilia
 Postpartum hemorrhage requiring:

Transfusion or further operation, (e.g. 
hysterectomy, D&C) or Interventional 
Radiology procedure

 Infection requiring antibiotics
 Antepartum hospitalization ≥ 72 hours, 

current or within the last month
 Chronic medical conditions: Sickle Cell 

disease, Systemic Lupus Erythematosus, 
Significant Cardiac disease, active 
Inflammatory Bowel Disease, active 
cancer, Nephrotic syndrome

 Multiple gestation
 Age > 40
 Postpartum hemorrhage ≥1000 ml but not 

requiring:
Transfusion or further operation, (e.g. 
hysterectomy, D&C) or Interventional 
Radiology procedure

 Family history of VTE (VTE occurring in a 
first-degree relative prior to age 50)

 Smoker
 Preeclampsia

Women with one major or two minor risk factors should receive in-
hospital post cesarean pharmacologic prophylaxis

Source: ©California Department of Public Health, 2017; supported by Title V funds. Developed in partnership with California Maternal 
Quality Care Collaborative Maternal Venous Thromboembolism Task Force. Visit: www.CMQCC.org for details

Role of obesity : 61% of women who died from VTE had a delivery BMI ≥ 35.

http://www.cmqcc.org/
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VOL. 132, NO. 1, JULY 2018 Practice Bulletin Thromboembolism in Pregnancy ACOG

Do you have a 
personal or 
family history 
of VTE or 
thrombophilia? 

Postpartum period (Fourth Time Point)
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Thromboembolism in Pregnancy

Response

* All C-sections

* Patients with 
prolonged 
time in bed 
(e.g., 
prolonged 
induction of 
labor/ante-
partum 
patients.)

* Anesthesia is 
an important 
team member 

*

*

**
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Thromboembolism in Pregnancy

Timing

Source: Obstetrics & Gynecology: October 2016 - Volume 128 - Issue 4

https://journals.lww.com/greenjournal/toc/2016/10000
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Thromboembolism in Pregnancy

You don’t know what you’re doing if you don’t measure it!
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• Screen for heparin induced thrombocytopenia (HIT)
• Rare complication associated with unfractionated heparin 

or low-molecular-weight heparin (LMWH)
• CBC 7-10 days after initiation 
• Regarding HIT or severe cutaneous allergy to heparin

– Consult hematology/pharmacology
– Fondaparinux preferred anticoagulant

• Osteoporosis may occur with long-term heparin therapy
(≥ 7 weeks)

Thromboembolism in Pregnancy

Complications of Therapy
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• Consult Anesthesia.
– Benefit of VTE reduction may be outweighed by risk of 

emergent anesthesia(failed intubation/ aspiration).

• Protamine sulfate can be used to reverse unfractionated 
heparin or less predictably low molecular weight(LMWH).

• Complex process; therefore, consult  
pharmacy/hematology.

• Go to the experts 

 Don’t tell me what you know. Tell me what you don’t 
know!

Thromboembolism in Pregnancy

Caveats

 Clinical Pearl
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Thromboembolism in Pregnancy

Transitions

Transition to unfractionated heparin at 36 weeks.

• Shorter half-life 
• More pharmacologic control
• Greater likelihood of access to neuraxial anesthesia
• Reduce risk of general anesthesia with less risk of failed intubation/aspiration/Mendelson’s 

syndrome 
• Potentially less risk of bleeding
• More readily reversible with protamine sulfate if obstetric catastrophe occurs (e.g. placental 

abruption)
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• 6 hours after normal vaginal delivery (NSVD)

• 12 hours after cesarean section

• Don’t forget about anesthesia input if patient had 
neuraxial anesthesia! 

Thromboembolism in Pregnancy

Reinstitute Therapy
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Thromboembolism in Pregnancy

Summary

1. VTE major cause of maternal death and morbidity.

2. Risk significantly mitigated by using tools for prevention and by early diagnosis and 
treatment.

3. Every obstetrical unit should be utilizing maternal venous thromboembolism prevention 
patient safety bundle.

4. Maternal mortality and morbidity crisis can not be fixed by obstetricians alone 
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Maternal Mortality – An American Failure
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Maternal Mortality & Morbidity in America

New Momentum for Change
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Conclusion Beginning

Make a change

• We are all here because we care and want to prevent maternal death and morbidity.

• There is extreme intellectual capital within the HealthTrust team of which you are a part.

• If we work together we will make America a safer place for women to have babies.

• It is incumbent on all healthcare professionals to take the responsibility to begin adopting new 
approaches, new tools and new thinking to reverse the rates of maternal mortality and 
morbidity in the U.S.

• The HealthTrust team remains here to support you.
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Frank R. Kolucki, Jr. M.D., FACOG
FKolucki@mth.org

Thank you
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