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Objectives  

�  Summarize the evidence for using DOACs in cancer-associated VTE 
�  Review updated guidance for HIT 
�  Present recent data on DOACs in APLS 
�  Discuss evidence-based approach to PE 
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Case  

A 66 year old man with newly diagnosed pancreatic cancer is on your 
service getting  chemotherapy. Pre chemo CBC : WBC-8.0, Hgb- 9.1 and 
platelet count -390K. Should he be discharged on VTE prophylaxis? 
1. Yes 
2. No 
3. Whatever Bob says..he is the oldest hospitalist in the room 



What’s New in Cancer-Associated VTE? 

Rascob NEJM 2018; Young AM et al, Journal of Clinical Oncology; Carrier M NEJM 2019 

Add AVERT trial 

Industry funded studies of cancer  
patients  starting chemo at high risk 
For VTE 



Khorona Risk Score 

Khorona AA et al. Blood 2008;111:4902–7 



6 month VTE rates DOAC vs placebo: apixaban 4% v 10%;rivaroxaban 3.6 vs 9% Li A et al Thromb Res 2019 



Major bleeding rates v placebo : Apixaban 3.5% vs 2%; rivaroxaban 2% vs 1% Li A et al Thromb Res 2019 



What Do the Guidelines Say? 

International Society for Thrombosis 
and Hemostasis  
�  Suggest DOACs in ambulatory  cancer 

patients receiving chemo with 
Khorona score ≥2 with low bleeding 
risk and no DDI 

 

2019 International Clinical Guidelines 
for the Treatment and Prophylaxis of 
VTE inPatients with Cancer 
�  Suggest DOAC (rivaroxaban or 

apixaban) in ambulatory pts on 
systemic anticancer therapy at 
intermediate-to-high risk of VTE, 
identified by cancer type (ie, 
pancreatic) or by a validated risk 

�  assessment model (ie, a Khorana 
score ≥2), AND not actively bleeding 
or not at a high risk of bleeding 

�  Not recommended in lung cancer 

Wang et al JTH 2019; Farge et al Lancet Onc 2019; 

Recent metaanalysis found patients with high-risk  
Khorana score (3+)  derived the largest absolute risk  
reduction of VTE.  

Li A et al Thromb Res 2019 



Conclusions DOAC Prophylaxis in Cancer 
�  Cancer patients starting chemotherapy with a 

Khorana Score > 2 have a substantial risk of VTE 
(~10% at 6 months) 

�  Low-dose DOACs can reduce the risk of VTE by 
more than 50% but there is increased  risk of 
bleeding..mostly in patients with GI or GU 
malignancy 

�  Net clinical benefit may be strongest in patients 
with Khorona risk score ≥3 

�  Questions remain: CrCl < 50 ml, lung cancer, 
immunomodulating therapy? 



DDI-Anticancer drugs and DOACs 

Steffal J et al. European Heart Journal (2018) 39, 1330–1393 



Case 

A 66 year old man with newly diagnosed pancreatic cancer is on your 
service receiving chemotherapy. He is to be discharged tomorrow. His 
WBC is 8.0, Hgb  9,1 and platelet count  390K. What is his risk of VTE 
AFTER he leaves the hospital? 
1. no 
2. yes 
3. Whatever Bob says…he is the oldest hospitalist in the room 

Khorona score =4 



Case 

A 65 year old man with metastatic lung cancer presents with unilateral 
lower extremity edema and chest pain. CT PE shows multiple segmental 
PE. His VS are stable. What anticoagulant regimen do you recommend? 
1. LMWH 
2. Edoxaban 
3. Rivaroxaban 
4. Apixaban 
5. All of the above…oh wait, that seems like a really bad idea 



What’s New in Cancer-Associated VTE? 

Rascob NEJM 2018;  

~1000 patients 
Edoxaban non inferior for composite endpoint of recurrent VTE/ major bleeding 



Hokusai- Recurrent VTE 

Raskob et al. NEJM 2017 

11.3%  

7.9%  

Treatment duration 
211 days-edoxaban 
184 days-dalteparin 



Hokusai- VTE Cancer Major Bleeding  

Raskob et al. NEJM 2017 

6.9%  

4.0%  

Higher rates of UGIB with edoxaban 
Mainly in patients with GI malignancy 
Similar rates of severe bleeding 



What’s New in Cancer-Associated VTE? 

Rascob NEJM 2018; Young AM et al, Journal of Clinical Oncology; Carrier M NEJM 2019 

~400 patients 
rivaroxaban associated with lower risk of recurrent VTE, 
specifically PE 
But more clinically relevant nonmajor bleeding 
Excluded cancer of esophagus and GE jxn after interim  
analysis revealed high bleeding rates 



Hokusai- VTE Bleeding 

SELECT D-riva vs LMWH for cancer..similar results 
Agent   VTE recurrence  Bleeding    ESOPH CA 
Riva   4%   4%               36%   
LMWH  ̀  11%   6%                11% 
 

Young et al J Clinical Oncology 2018 



NCCN Cancer-Associated VTE 2018  

Streiff et al .J Natl Compr Canc Network 2018;16(11):1289–1303 

agent comments 
LMWH Preferred 2017 
edoxaban with LMWH lead in 
rivaroxaban 
apixaban Limited to those with 

compelling reason to avoid 
LMWH 
 

Guidelines list urinary or GI tract lesions, 
pathology, or instrumentation as relative 
contraindications to DOACs in patients with 
cancer 



ISTH DOACS in CANCER GUIDEDANCE 

•  We suggest the use of specific DOAC for active 
cancer patients with an acute VTE, low risk of 
bleeding & no drug–drug interactions with 
current systemic therapy. LMWHs constitute an 
acceptable alternative.  

•  Currently,edoxaban and rivaroxaban are the only 
DOACs that have been compared with LMWH in 
RCTs in cancer  

•   Inform patients regarding potential reduction in 
recurrence but higher bleeding 

 

Khorana et al. Journal of Thrombosis and Haemostasis, 16 : 1891–1894 



ISTH DOACS in CANCER GUIDEDANCE 

•  We suggest the use of LMWHs for cancer patients 
with  acute diagnosis of VTE and a high risk of 
bleeding (GI cancers with intact primary, cancers 
at risk of bleeding from the GU tract, bladder, or 
nephrostomy tubes, active GI mucosal 
abnormalities such as duodenal ulcers, gastritis, 
esophagitis, or colitis.) 

•  Specific DOACs (edoxaban and rivaroxaban) are 
acceptable alternatives if there are no drug–drug 
interactions with current systemic therapy.  

Khorana et al. Journal of Thrombosis and Haemostasis, 16 : 1891–1894 



Conclusions (Treatment Cancer Associated VTE) 

�  Edoxaban (after 5-day LMWH lead-in) and 
Rivaroxaban are effective treatments for cancer-
associated DVT/PE 
¡  Preliminary data re: apixaban is encouraging but more evidence 

would be desirable 

�  Patients with acute cancer-associated VTE should be 
aware that treatment with a DOAC may increase the 
risk of bleeding (compared to LMWH) 
¡  Approximately 1 “extra” major bleed caused for every 50 

patients treated with DOAC (instead of LMWH) for 6 mos. 
¡  The “number needed to harm” may be lower in patients with GI 

or GU cancers (more evidence is needed)  

CARAVICCIO-1000 patients :apixaban vs LMWH 
Results anticipated soon  



Case 

A 65 year old man with metastatic lung cancer presents with unilateral 
lower extremity edema. An ultrasound shows occlusive thrombus in the 
common femoral, deep femoral and popliteal veins. He has no SOB, CP, 
and VS are stable. What anticoagulant regimen do you recommend? 
1. LMWH 
2. Edoxaban 
3. Rivaroxaban 
4. Apixaban 
5. All of the above…oh wait, that seems like a really bad idea 



Case 

 51 year old man with no PMHX presents with acute CP and SOB, BP stable, HR 
120s O2 sat 92%, d-dimer 1500, CT PE with bilateral PE in all lobes with RV/
LV ratio > 1.0. BNP 370, trop 1.5. He is started on anticoagulation. What next? 
1) Call the PERT team 
2) Call the what? 
3) Admit him to step down for close observation 
4) Get an ECHO to guide need for thrombolysis 
5) Order a STAT ECHO but then decide to try to get front row tickets to 
Hamilton instead because they are easier to score than a STAT ECHO for a 
hemodynamically stable guy 



ESC PE Guidelines-Classification of PE 

Konstantinedes et al. Eur Heart J. 2019;Epub ahead of print. 



ESC PE Guidelines- PE Treatment 

… 



ESC PE Guidelines- PE Treatment 

Konstantinedes et al. Eur Heart J. 2019;Epub ahead of print. 



ACUTE PE TREATMENT 

�  Intermediate risk-systemic thrombolysis not routinely recommended 
�  DOACS first line 
�  Use LMWH over UFH if using parenteral therapy 
�  If outpatient confirm able to get the drug and VERY close clinical follow 

up 

Konstantinedes et al. Eur Heart J. 2019;Epub ahead of print. 



Case 

 51 year old man with no PMHX presents with acute CP and SOB, BP stable, 
 HR 120s,  O2 sat 92%, d-dimer 1500, CT PE with bilateral PE in all lobes with 
RV/LV ratio > 1.0. BNP 370, trop 1.5. He is started on anticoagulation. What 
next? 
1) Call the PERT team 
2) Call the what? 
3) Admit him to step down for close observation 
4) Get an ECHO to guide need for thrombolysis 
5) Order a STAT ECHO but then decide to try to get front row tickets to 
Hamilton instead because they are easier to score than a STAT ECHO for a 
hemodynamically stable guy 

PESI=1 

INTERMEDIATE- 
HIGH RISK 

SIDE BAR-HOW LONG SHOULD  
HE REMAIN ON ANTICOAGULATION? 



ESC PE Guidelines-Duration of Therapy  

 
≥ 3 months 

 
Recommend   
indefinite  

 
 Suggest 
 indefinite 

 
DURATION OF AC 

Konstantinedes et al. Eur Heart J. 2019;Epub ahead of print. 



Case 

A 35 year old woman with lupus presents with 
unprovoked  bilateral pulmonary embolism. 
Baseline coags are significant for a prolonged  
aPTT raising concern for antiphospholipid 
antibody syndrome. What anticoagulation 
regimen do you recommend? 
 
1) LMWHàwarfarin 
2) Rivaroxaban VTE dosing 
3) IV heparinà warfarin 
 



Anticoagulation in APS 

�  Diagnostic criteria 
¡  Thrombosis 
¡  Persistently lupus 

anticoagulant,  positive 
acL, and/or B2gp1 abs 
(separated by at least 12 
weeks) 

Garcia et al N Engl J Med 2018;378:2010-21. 



Pengo et al. Blood. 2018;132(13):1365-1371 

Intervention-Rivaroxaban 20 mg QD (15 mg if CrCl 30-50 
ml/min)  v warfarin (INR  2-3) for SECONDARY prevention 
in triple positive APS 
Primary outcome -Cumulative incidence of TE, major 
bleeding, vascular death 

Anticoagulation in APS 



TRAPS 

Cumulative incidence of 
death, thromboembolism, 
 major bleeding  

rivaroxaban 

warfarin 

Pengo et al. Blood. 2018;132(13):1365-1371 

Rivaroxaban in high risk patients with APS was associated 
 with excess of arterial events compared to warfarin 

Trial stopped early   ASTRO 
APS 

ONGOING 



Antiphospholipid Antibody Syndrome 

�  WHY- risk of recurrence off AC much higher; at risk for arterial disease, 
bridge therapy; DOACs generally avoided 

�  WHO-  arterial and venous events, unexpected arterial events, recurrent 
thrombosis ON anticoagulation, underlying autoimmune d/o, prolonged 
aPTT 

�  WHAT-send Lupus anticoagulant, Beta 2 glycoprotein antibodies and 
anticardiolipin antibodies (IgG & Ig M) 

�  WHEN-LAC-don’t do it on anticoagulation; antibodies you can send anytime 
�  IF POSITIVE- 

¡  must repeat in 12 weeks-high rate of transient positivity 
¡  LAC most predicative of 1st and recurrent VTE, triple positives at highest risk 



Case 

A 35 year old woman with lupus presents with 
unprovoked  bilateral pulmonary embolism. 
Baseline coags are significant for a prolonged  
aPTT raising concern for antiphospholipid 
antibody syndrome. What anticoagulation 
regimen do you recommend? 
 
1) LMWHàwarfarin 
2) Rivaroxaban VTE dosing 
3) IV heparinà warfarin 
 



CASE 

A 65 year old man with COPD is admitted with community acquired 
pneumonia to the ICU. He is  intubated, receives antibiotics and  therapy for 
COPD. He is extubated on HD#5. He is transferred to the your service on 
HD#6 and you notice his platelet count is now 65K. His renal and liver function 
are normal. PLT count was 200K on admission. He has been on 5000 u SQ 
UFH TID. You hold heparin and send a HIT assay which results as positive. 
You: 
1. DC heparin and start argatroban 
2. DC heparin and start fondaparinux 
3. DC heparin and start rivaroxaban 
4. You say out loud to no one in particular “WHY the heck are we still using 
UFH? “  



5 





Linkins L et al. CHEST 2012 

0-3 LOW 
4-5 INT 
6-8 HIGH 



CASE 

A 65 year old man with COPD is admitted with community acquired 
pneumonia to the ICU. He is  intubated, receives antibiotics and  therapy 
for COPD. He is extubated on HD#5. He is transferred to the your service 
on HD#6 and you notice his platelet count is now 65K. His renal and liver 
function are normal. PLT count was 200K on admission. He has been on 
5000 u SQ UFH TID. You hold heparin and send a HIT assay which 
results as positive.  4t’S SCORE=4-5 





4T’s ≤3 4T’s ≥4 







CASE 

A 65 year old man with COPD is admitted with community acquired 
pneumonia to the ICU. He is  intubated, receives antibiotics and  therapy for 
COPD. He is extubated on HD#5. He is transferred to the your service on 
HD#6 and you notice his platelet count is now 65K. His renal and liver function 
are normal. PLT count was 200K on admission. He has been on 5000 u SQ 
UFH TID. You hold heparin and send a HIT assay which results as positive. 
You: 
1. DC heparin and start argatroban 
2. DC heparin and start fondaparinux 
3. DC heparin and start rivaroxaban 
4. You say out loud to no one in particular “WHY the heck are we still using 
UFH? “  



Thromboembolism & Anticoagulation Workshop 

�  Approach to subsegmental PE, calf vein DVT and superficial vein 
thrombosis 

�  Determine duration of anticoagulation for VTE 
�  Review options for secondary prevention of VTE 
�  Manage anticoagulation in recurrent VTE 
�  Choose appropriate DOAC for VTE 
�  Role of thrombophilia work up 



Questions? 

Tracy Minichiello, MD 
 


