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Two patients
A. Ms. Smith, age 52

• Stage IIIC high-grade serous ovarian 
cancer with peritoneal 
carcinomatosis

• Starting neoadjuvant 
carboplatin/paclitaxel

B. Ms. Johnson, age 55
• Stage IIIC high-grade serous ovarian 

cancer with peritoneal 
carcinomatosis

• Starting neoadjuvant 
carboplatin/paclitaxel



Two patients
A. Ms. Smith, age 52

• Characteristics:
• ECOG 1, BMI 31 kg/m2

• Hemoglobin 11.5 g/dL, plt 420 x 109/L
• Creatinine clearance normal
• No bleeding history or active bleeding
• Family history of venous 

thromboembolic disease
• Not on active medications

B. Ms. Johnson, age 55
• Characteristics:

• ECOG 1, BMI 29 kg/m2

• Hemoglobin 9.4 g/dL, plt 390 x 109/L
• Creatinine clearance normal
• Ongoing vaginal bleeding, required 

transfusion
• History of gastric ulcer requiring 

hospitalization 6 months ago
• History of  seizures, on carbamazepine



Should you offer thromboprophylaxis? 

A) Yes-to both patients with apixaban or rivaroxaban
B) No-neither patient should receive prophylaxis
C) Only patient A should be offered prophylaxis
D) Only patient B should be offered prophylaxis



Decision
A. Ms. Smith, age 52

• Started on apixaban 2.5 mg by 
mouth every 12 hours after an 
individualized risk-benefit 
discussion

• Reported that her co-pay was 
acceptable

• Utilized the co-pay card available from the 
manufacturer

• Held anticoagulation before debulking 
surgery and restarted prophylaxis once 
hemostasis was achieved

B. Ms. Johnson, age 55
• Prophylactic anticoagulation was 

not offered due to bleeding history 
and risk factors, drug interaction

• After surgery, received standard 
anticoagulation prophylaxis as her 
bleeding risk factors had improved

• Mechanical VTE prophylaxis during surgery

• Was educated on the signs and 
symptoms of venous 
thromboembolism as part of the 
project

• Why do these two patients receive different prophylactic anticoagulation 
recommendations? 



Cancer Associated Thrombosis: A Leading Cause of Death 

• 2nd leading cause of death for patients 
with cancer

• One in ten patients
• Up to one in five depending on risk factors

• >100,000 VTE events per year
• Anticoagulant prophylaxis: NNT 16-35





VTE Risk in Ovarian Cancer
• Patients with ovarian cancer have a high risk of cancer associated 

thrombosis (CAT)
• 4.7-24% risk depending on the study1-7

• Can result in morbidity and interrupt cancer treatment, including surgery

2/3 of VTE could 
be prevented!



What Do Guidelines Recommend?
NCCN (2023) ASCO (2023) ITAC (2022) ASH (2021)
• Consider 

anticoagulant 
prophylaxis for up to 
6 months or longer if 
risk persists

• May be offered 
thromboprophylaxis 
with apixaban, 
rivaroxaban, or 
LMWH provided 
there are no 
significant risk 
factors for bleeding 
and no drug 
interactions. 

• Prophylaxis with a 
DOAC is 
recommended for 
patients receiving 
systemic anticancer 
treatment at 
intermediate to high 
risk without bleeding 
risk (Khorana ≥2)

• Suggest 
thromboprophylaxis 
with a DOAC 
(apixaban or 
rivaroxaban) over no 
thromboprophylaxis 
for high-risk 
patients. No 
prophylaxis or a 
DOAC for 
intermediate risk.



Guideline
• 2021 ASH Guidelines9

• Recommend prophylaxis
• Allow flexibility in risk scoring

• Validated risk score system
• Khorana score has not performed well in gyn 

onc7

Lyman GH, et al. American Society of Hematology 2021 guidelines for management of venous 
thromboembolism: prevention and treatment in patients with cancer. Blood Adv. 2021 Feb 23;5(4):927-974.





What about gynecologic oncology?

• ERAS Guidelines, Published 2026
• Cite a meta-analysis with 10% rate of VTE 

during neoadjuvant chemotherapy
• “VTE prophylaxis can be used in the 

neoadjuvant setting during the course of 
chemotherapy prior to surgery.”

• Evidence level: Low
• Recommendation strength: Weak



Who should not get 
prophylaxis?
• Cost being a barrier
• Active bleeding
• Bleeding risk factors

• History
• Fall risk

• Labs
• Organ dysfunction
• Platelets

• Drug interactions
• Antiplatelet drugs
• NSAIDs
• DOAC interactions

• Patient preference



Exclusions (clinical or cost >$30/40 per mo)



• Drug interactions
• NSAIDs
• Aspirin/antiplatelet 

drugs
• Antifungals (azoles)
• ?corticosteroids
• NK1 antiemetics 

(fosaprepitant, 
ariprepitant)

• Others



Traditional risk assessment
• Khorana risk score is the most well 

studied
• Does not perform well in a 

gynecologic oncology population



Risk Stratification
• EHR-CAT score

• Improved performance to the Khorana score
• Initial publication: Li A, et al. Derivation and Validation of a Clinical 

Risk Assessment Model for Cancer-Associated Thrombosis in Two 
Unique US Health Care Systems. J Clin Oncol. 2023 Jun 
1;41(16):2926-2938.

• External validation: Dulberger KN, et al. External validation of a 
novel cancer-associated venous thromboembolism risk 
assessment score in a safety-net hospital. Res Pract Thromb 
Haemost. 2024 Dec 3;9(1):102650.

• Validation: Lanting V, et al. Validation of clinical risk assessment 
scores for venous thromboembolism in patients with cancer: a 
population-based cohort study. J Thromb Haemost. 2025 
Feb;23(2):600-609.
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Risk Stratification Simplified
• +2 for ovarian cancer
• +1 for advanced stage
• [-1 for East/South Asian or Pacific Islander]

• VTE risk 6%
• +BMI/WBC/anemia/thrombocytosis/history of VTE/immobility/hospitalizations

• Risk 9% with one additional risk factor
• Risk 11%+ with two or more additional risk factors

• All advanced stage ovarian cancer are high risk without additional risk 
stratification other than East/South Asian/Pacific Islander



Michigan Medicine Experience
• Ovarian cancer

• Khorana score performs poorly

• Routine thromboprophylaxis January 
2017

• Pre-intervention: 3.7% prophylaxis
• Post-intervention: 65% prophylaxis

• Improved provider uptake over time



Inclusion/exclusion

• Adults
• Stage III or IV ovarian, 

fallopian tube, or primary 
peritoneal cancer

• 2009-2014 pre-intervention
• 2015-2016 excluded due to 

variable prophylaxis patterns

• 2017-2021 post-intervention



Prophylaxis



Michigan Medicine Experience

• Pre-intervention had 21.3% rate of VTE
• Post-intervention 8.4% rate of VTE
• No difference in major bleeding (0.0% versus 0.68%)
• Multivariate analysis showed only prophylaxis to be associated 

with reduced VTE



Results



EHR-CAT 5: 11.5% (n=6702)
EHR-CAT 4: 7.6% (n=5292)
EHR-CAT 3: 5.7% (n=2701)
EHR-CAT 2: 3.8% (n=106)

KS 4: 17.0% (n=828)
KS 3: 11.8% (n=2728)
KS 2: 9.1% (n=5910)
KS 1: 6.2% (n=5335)

Performance of EHR-CAT vs KS in ovarian cancer patients (preliminary data)

EHR-CAT by definition should have a minimum score of 3 (unless Asian race)
Khorana score misclassifies patients as low-risk when they are high-risk



Work of Others

• Based on use of 
Khorana/Protect score, 59% 
received prophylaxis

• 3.2% VTE at 6 months versus 
7.7%

• 16.8% deaths with 
thromboprophylaxis versus 
31.3% without

• Improved outcomes, association 
with reduced mortality



Two patients
A. Ms. Smith, age 52
• Characteristics:

• ECOG 1, BMI 31 kg/m2

• Hemoglobin 11.5 g/dL, plt 420 x 109/L
• Creatinine clearance normal
• No bleeding history or active bleeding
• Family history of venous 

thromboembolic disease
• Not on active medications

• EHR CAT score 4
• Prophylaxis based on clot risk

B. Ms. Johnson, age 55
• Characteristics:

• ECOG 1, BMI 29 kg/m2

• Hemoglobin 9.4 g/dL, plt 390 x 109/L
• Creatinine clearance normal
• Ongoing vaginal bleeding, required 

transfusion
• History of gastric ulcer requiring 

hospitalization 6 months ago
• History of  seizures, on carbamazepine

• EHR CAT score 5
• No prophylaxis due to bleeding risk and 

drug interaction



MOQC Measure

• ~60% rate of high-risk patients 
received prophylaxis through a 
similar but more resource intensive 
intervention

• Khorana or Protecht score ≥310

• Other intervention increased 
education rate to 100% and risk 
assessment to 98%11

• MOQC: Could consider 30% initial 
goal





Take home messages

• Patients with advanced ovarian cancer are at high risk for VTE
• Guidelines support offering prophylaxis to risk-stratified patients

• Need to consider bleeding risk, drug interactions, and preferences
• Weak recommendation

• MOQC plans to implement a multicenter ambulatory prophylaxis 
intervention

• Implementation materials available to support the intervention
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