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Educational Objectives

• Understand the role for cancer screening in unprovoked 
VTE.

• Understand the current recommendations regarding 
testing for other (acquired) hypercoagulable states.
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Role of Thrombophilia Testing and Duration 
of Anticoagulation:

Friday Session 104 at 10:29 am
V T E  =  venous th rom boem bolism
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Case: Unprovoked VTE

• 52 M presents to local hospital with acute SOB.  
• CTA showed extensive bilateral PE and RV/LV ratio >1. 
• Given one dose enoxaparin and sent to MGH.
• At MGH:

– Vitals: 89% on room air (require 10 L), HR 150, RR 32, BP 140/79.  

– ECHO: RV dilated, hypokinetic, RVSP 54 mm Hg

– Elevated troponin and BNP
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C P : chest pa in
S O B : shortness o f b reath
E R : em ergency room

P E : pu lm onary em bolism
R V /LV : righ t ventric le /le ft ventric le
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Case 1: Unprovoked VTE

There was no identifiable cause for his PEs.  
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Should he undergo extensive 
search for occult malignancy? 
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Why Investigate for Cancer? 
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Identifying cancer early 
could allow earlier 

treatment. 

Some cancers are more 
thrombotic which may 

influence follow-up 
strategy.

Treatment duration and 
anticoagulant choice may 

differ in cancer-
associated thrombosis.



2

Department of 
Hematology/Oncology

Epidemiology: Cancer and Thrombosis

• VTE can be the first manifestation of an occult malignancy

V T E  =  venous th rom boem bolism
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Epidemiology: Cancer and Thrombosis

• Prevalence of occult cancer in patients with VTE  (systematic review)
• 9,516 patients with VTE = 3,286 unprovoked; 3,297 provoked; 2,933 not specified

V TE  =  venous throm boem bolism

Baseline Period Prevalence
Overall 4.1 (95% CI: 3.6-4.6)
Provoked 1.9 (95% CI: 1.3-2.5)
Unprovoked 6.1 (95% CI: 5.0-7.1)
After 12 months
Overall 6.3 (95% CI: 5.6-6.9)
Provoked 2.6 (95% CI: 1.6-3.6)
Unprovoked 10.0 (95% CI: 8.6-11.3)

C arrie r M  e t a l. A nn In tern  M ed 2008;149:323-333
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Cumulative incidence of cancer diagnosis after incident VTE
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Benefits/Risks of Testing for Occult Malignancy
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Types of Screening Strategies

Limited Extensive

Benefits

• Does early detection
– Improved survival?
– Cost effective

           Risks

• At what costs?
– Unnecessary procedures (false +)
– Imaging 

• Radiation; Anxiety; Costs
– Inconsequential findings
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What is the Benefit of Additional Testing?
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C arrie r M  e t a l. A nn In te rn  M ed 2008;149:323-333

Diagnostic modality Limited screening Extensive screening

CT abdomen/pelvis 49.4 (95% CI: 40.2-58.5) 69.7 (95% CI: 61.1-77.8) 

US abdomen/pelvis 54.2 (95% CI: 45.5-65.9) 63.5 (95% CI: 54.9-72.1) 

Tumor marker CEA 66.7 (95% CI: 28.9-100) 83.7 (95% CI: 53.8-100) 

Tumor marker PSA 51.0 (95% CI: 40.0-62.0) 60.6 (95% CI: 49.6-71.7) 

Impetus for addition trials
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VTE= venous thromboembolism

• Systematic Review and Meta-analysis: 10 studies, 2316 pts

V an E s e t a l.  A nn In tern  M ed. 2017.

Screening for Occult Malignancy in Idiopathic VTE

• Systematic Review and Meta-analysis: 10 studies, 2316 pts
– Occult cancer: 1 in 20 within one year of unprovoked VTE.
– No significant difference with extensive screening at 12 months
– Cancer prevalence increase linearly with age

• 7X     higher in patients age > 50
– Cancer prevalence lowest in age <50 (1%) and in women on estrogen

Is there population that may benefit from screening?



3

Department of 
Hematology/Oncology14

Screening for Occult Malignancy in Idiopathic VTE

Additional work up may be helpful Department of 
Hematology/Oncology

Screening for Occult Malignancy in Idiopathic VTE

Bertoletti. JTH. 2017

These scoring systems may justify new study 
evaluating extensive screening strategies.

Department of 
Hematology/Oncology16

Department of 
Hematology/Oncology

VTE= venous thromboembolism

Chest
  Available data do not support an extensive search for occult 

malignancy; however, it is important to perform complete 
Hx/PE/Labs and pursue symptoms or signs which suggest an 
underlying malignancy and to ensure that age-appropriate cancer 
screening tests have been performed. 

Current Guidelines
Screening for Occult Malignancy in Idiopathic VTE

ISTH
  Limited screening: History, PE, Labs, UA, CXR
 Age-appropriate screening
 Further clinical trials necessary to determine risks/benefits of 

screening ”high risk” patients. 

D elluc A  e t a l. J  Throm b H aem ost. 2017 O ct
IS TH : In ternationa l S oc ie ty  o f Throm bosis  and H em ostas is
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2 Caveats

1. Young men with no identifiable VTE risks
2. Recurrent VTE on therapeutic anticoagulation
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Case 1

• He did well.  Discharged home on apixaban.
• Came to follow up clinic one month later, HCT still 26.8.
• Work up revealed: 

– IgG 5328, IgA 22, IgM 6, 
– serum free kappa/lambda  = 601/1.5 = 400 ratio
– M spike: 4.31 IgG Kappa 

• Recently had bone marrow transplant
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ü Recommendation (+ age-appropriate cancer screen): 
ü Work up any abnormal symptoms

ü GI symptoms  Scopes
ü hematuria  Renal/bladder scan 



4

Department of 
Hematology/Oncology

Case 1: Unprovoked VTE
• Had he not been found to have cancer, should he be tested for other 

hypercoagulable states?
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What are those other states (acquired)?
 

Department of 
Hematology/Oncology

Acquired Hypercoagulable States
• Medications

– Heparin-induced thrombocytopenia and thrombosis (HITT)

– Oral contraceptives/hormonal therapy

– Additional medications

• Pregnancy and post partum
• Antiphospholipid antibody syndrome
• Myeloproliferative neoplasms
• Nephrotic Syndrome

• Trauma/surgery
• Immobilization
• GI: celiac and IBD
• Other causes

– Inflammatory conditions

– Infections (COVID)21

P N H : paroxysm al nocturna l hem oglob inuria
IB D : in flam m ation  bow el d isease

- Rheumatological disease (vasculitis)

- PNH

Be on the 
lookout
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My approach

• Consider testing for other hypercoagulable states in following situations

Ø Women of child-bearing age -  pregnancy test

Ø Recurrent or extensive thrombosis - APS

Ø Thrombosis in multiple venous or unusual vascular beds (portal, hepatic, 
mesenteric, or cerebral veins) - APS, MPD, PNH … COVID.

Ø Arterial thrombosis - APS or MPD. 

Ø Elevated HCT or platelets - MPD

Ø Exposure to heparin and low platelets - HIT

Ø HTN, swelling, weight gain - nephrotic syndrome

A P S  –  an tiphospho lip id  syndrom e
M P D  -  m ye lopro life ra tive  d isorder
PN H  - paroxysm al noctu rnal hem og lob inuria

H IT  - heparin  induced th rom bocytopen ia
H T N  –  hypertens ion
H C T  - hem atocrit
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• Do NOT test during the acute event

• Acute VTE and anticoagulation alter Protein C, Protein S and AT

• Do NOT test most provoked VTE

• Tests not routinely recommended

• MTHFR
• Non-validated thrombophilia panels

• Cancer markers
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When to Test

Department of 
Hematology/Oncology

• Extensive screening for cancer in idiopathic VTE 

• Not indicated (about 5%) 

• Ensure age specific cancer related screening;  pursue any 
abnormalities on history, physical exam or labs.  

• Ongoing studies exploring if there is role for testing in high-risk
patients.

• Testing for other hypercoagulable states

• Consider in unusual site locations, recurrent VTE and arterial 
events.
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Closing Reflections

Be thoughtful about testing
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Thank you

Email: rprosovsky@mgh.harvard.edu
Twitter: @RosovskyRachel
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