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Key news in 2021: COVID-19

• ATTACC, ACTIV-4a, REMAP-CAP multiplatform trial

• Hospitalized patients with COVID-19

• N=2219 moderate COVID-19

• N=1098 severe COVID-19 (ICU)

• Therapeutic vs usual care prophylaxis

• 1o outcome: organ support-free days

• Combined in-hospital death + number of days free of 
organ support to day 21

• “Therapeutic doses of heparin, as compared with 
usual-care venous thromboprophylaxis, increased the 
probability of surviving to hospital discharge with 
fewer days of cardiovascular or respiratory support in 
patients with moderate Covid-19 but not in those with 
severe Covid-19”

N Engl J Med 2021; 385:790-802



Key news in 2021– Factor XI inhibition

N Engl J Med 2021; 385:609-17 Aug 12 and N Engl J Med 2021 Nov 15

• Monoclonal Ab that binds and locks FXI in zymogen 
(inactive precursor) conformation

• Oral FXI inhibitor 
• Phase 2 parallel group trial
• N=1242 patients undergoing TKA
• 7 postoperative regiments of milvexian vs. enoxaparin 

40 mg daily, given x 10-14d postop

• Effective for preventing VTE and associated low risk of 
bleeding
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Key news from ASH 2021

1. COVID-19 and thrombosis:

2. Refining optimal duration of anticoagulation:
• Identification of patients with unprovoked VTE and a low risk of recurrence estimated by 

the Vienna Prediction Model: A prospective cohort management study

• Risk of recurrence after stopping anticoagulants in women with combined oral 
contraceptive-associated venous thromboembolism: A systematic review and meta-
analysis

• Deep vein thrombosis after COVID-19 vaccinations

• Extended thromboprophylaxis in patients with COVID-19

• Inherited thrombophilias are associated with an increased 
risk of COVID-19 associated venous thromboembolism: A 
prospective population-based cohort study



1. COVID-19 and Thrombosis



Abstract 291: Deep vein thrombosis after COVID-19 vaccinations

• Rare thrombotic events (VITT) reported after the Janssen and Moderna 
vaccinations in the United States

• DVT expected to occur coincidentally with vaccination; unclear whether 
vaccination contributes to DVT risk (not including VITT)

• Objective was to evaluate trends in DVT diagnosis before and after COVID-19 
vaccination

• Reviewed medical records of adults >18 years from June 2020-Jan 2021 across 
Mayo Clinic enterprise, extracted upper and lower DVT venous duplex 
ultrasound (DUS) reports occurring 90 days before and after vaccination date 
for 1st dose Pfizer and Moderna vaccines



Abstract 291: Deep vein thrombosis after COVID-19 vaccinations

Results 

• 382,527 patients with >1 COVID-19 

vaccination 

•Most patients (91.5%) receiving vaccinations 

were from states with Mayo Clinic health 

services (Minnesota, n=197,834; Wisconsin, n=80,720; 

Florida, n=42,391; Arizona, n=28,882)

Characteristic

Age, median 61 (IQR 44-72) years

Male 55.3%

Pfizer
Moderna
Janssen

245,572 (64.2%)
120,683 (31.6%)
16,272 (4.3%)

• 7,265 venous DUS completed in 5,960 patients

•. More patients underwent DUS in the 90 days 

after, compared to 90 days pre, vaccination



Abstract 291: Deep vein thrombosis after COVID-19 vaccinations

• DVT found in 808 (11.1%) DUS in 714 patients
• Lower DUS: 656/6136 (10.7%)
• Upper DUS: 152/1129 (13.5%)

• Overall rate of acute DVT (upper and lower): 
1.86 per 1000 patients – consistent with the 
expected background epidemiologic rate

• Overall acute DVT post-vaccination occurred 
on 10.8% of DUS compared to 11.6% pre-
vaccination (p=0.28)

• Janssen:  7.0% post-vaccination vs 18.0% pre-
vaccination DUS were positive for acute DVT 
(p=0.003)
• Moderna: 11.0% post vs 12.7% pre-
vaccination (p=0.15). 
• Pfizer:  11.0% post vs 10.4% =pre-vaccination 
(p=0.56). 



Abstract 291: Deep vein thrombosis after COVID-19 vaccinations

Conclusions:

“ In this large cohort of COVID-19 vaccinated patients, no increased risk for acute DVT 

post-vaccination was identified for any of the approved vaccinations in the United States. 

Additionally, no significant difference was seen in the risk for DVT post-vaccination when 

comparing each vaccine to each other. The probability of acute DVT on ultrasounds in the 

90 days post-vaccination was lower than the pre-vaccination period with the Janssen 

vaccine possibly indicating over-testing in this group. These results provide additional 

reassurance of the safety of approved COVID-19 vaccines”



1. COVID-19 and Thrombosis



Abstract 1065: Extended thromboprophylaxis in patients with COVID-19

• Increased incidence of venous and arterial thrombosis in patients 

hospitalized with COVID-19, role of extended thromboprophylaxis post 

discharge is unclear

•Estimated <3% incidence of post discharge VTE in unselected patients

• Assessed role of extended (out of hospital) thromboprophylaxis at 

prophylactic or therapeutic doses in different facilities

• Retrospective, multicenter observational study, n=5,613 hospitalized 

COVID-19 patients; recorded first symptomatic ATE and VTE event up to 

90 days after patient’s discharge from index admission for COVID-19



Abstract 1065: Extended thromboprophylaxis in patients with COVID-19

• N = 2838 patients in analysis

• 36 (1.3%) developed post-discharge VTE requiring 
hospital visit, median event to time 16 d (↓with time)

• 18 DVT, 16 PE, 2 portal vein thrombosis

• 15 (0.5%) developed post-discharge ATE, median 
event to time 37 days (no change with time)

• 14 ACS, 1 TIA

• Short course of prophylactic or therapeutic AC post 
discharge reduced VTE

•Predictors for VTE: history of VTE (OR 3.24), peak D-
dimer >3 ug/mL (OR 3.76), predischarge CRP >10 
mg/dL (OR 3.02) – consider extended 
thromboprophylaxis in patients with these findings?



1. COVID-19 and Thrombosis



Abstract 3214: Inherited thrombophilias are associated with an increased risk of 
COVID-19 associated venous thromboembolism: A prospective population-based 
cohort study

• Assessed if inherited thrombophilias modifies risk of COVID-19 associated VTE or COVID-19  
mortality

• Prospective cohort study of adults in the UK Biobank diagnosed with COVID-19 between Nov 
2019-May 2021, evaluated 6 single nucleotide polymorphisms and 2 polygenic risk scores 
(PRS-VTE and PRS-ABO)

Results 

•N=13,712 patients, median age 54 years, 52.5% female

•197 (1.4%) cases of COVID-19 VTE; 890 (6.5%) died from COVID-19

• rs6025 variant synonymous with factor V Leiden (FVL) associated with 1.8-fold risk of COVID-
19 VTE (95% CI 1.040-2.931); also seen with rs2066865 variant, PRS-VTE, 2 novel SNPs

• COVID-19 VTE associated with increased COVID-19 mortality (OR 2.731, 95% CI 1.885-3.901) 
but no association between the studied thrombophilias and COVID-19 mortality

• Some inherited thrombophilias (FVL) increase risk of COVID-19 VTE; may identify a subgroup 
of COVID-19 patients at higher risk of thrombotic events who require individualized therapy



2. Refining optimal duration of anticoagulation 



Abstract 775: Identification of patients with unprovoked venous thromboembolism and a low risk of 
recurrence estimated by the Vienna Prediction Model: A prospective cohort management study

• The Vienna prediction model (VPM) 

estimates the risk of recurrent venous 

thromboembolism (VTE) in an individual 

patient after a first unprovoked event.

• The VPM is derived from the Austrian 

Study on Recurrent Venous 

Thromboembolism (AUREC), a 

prospective observational study

• The VPM is based on patient sex, location 

of index VTE and D-dimer measured 3 

weeks after stopping anticoagulants



• The VPM validation study (VPM-
VALID), a large prospective 
observational management study at 
2 Austrian hospitals, Jan 2013-May 
2021 

• Rationale: to identify patients with a 
recurrence risk low enough to stop 
OAC

• According to an ISTH 
recommendation (Kearon, JTH 2010), a 
recurrence risk of ≤5% (≤180 VPM 
risk points) after 1 year after 
anticoagulation is acceptable for 
anticoagulation withdrawal

• Adults >18 years with 1st symptomatic leg DVT/PE 
confirmed on testing, excluded patients with 
previous/provoked/cancer-associated VTE, received 
OAC >7 mos, on OAC for non-VTE reasons

• Patients with low recurrence risk (<180 risk points; 
predicted 1 year recurrence risk of <4.4%), OAC not 
resumed and seen after 3, 12, 24 mos or at recurrence 

• Patients with a high recurrence risk (>180 risk points) 
excluded; their management left to the discretion of 
their local practitioner

• The main outcome measure was independently 
adjudicated recurrence of symptomatic DVT of the leg 
and/or symptomatic PE

Abstract 775: Identification of patients with unprovoked venous thromboembolism and a low risk 
of recurrence estimated by the Vienna Prediction Model: A prospective cohort management study



Management of VTE by the Vienna Prediction Model

1st unprovoked
VTE

Stop of OAC

N = 805

At 3 weeks

D-Dimer testing &
VPM risk assessment 

N = 762

Low risk
VPM <180

N = 520 (65%)
No further OAC

Bilateral US 

High risk
VPM >180

N = 298 (35%)

Early 
recurrences

N = 5

OAC 3–7 months

Early dropouts

N = 38

Abstract 775: Identification of patients with unprovoked venous thromboembolism and a low risk 
of recurrence estimated by the Vienna Prediction Model: A prospective cohort management study



Abstract 775: Identification of patients with unprovoked venous thromboembolism and a low risk of 
recurrence estimated by the Vienna Prediction Model: A prospective cohort management study

Results:
• Recurrent VTE in 52 patients (30 (58%) male)

• 5.8 events per 100 patient-years, 95% CI 4.4-7.7 

• PE: 28/52 (54%)

• DVT: 17 (33%) proximal, 7 (13%) distal

• Cumulative risk of recurrence

• 1 year: 5.2% (95% CI 3.2-7.2)

• 2 years: 11.2% (8.3-14) 

• Predicted risk of recurrence

• 1 year: 4%

• 2 years: 7%

Characteristic

Age, median 52 (42-65) years

Male 289 (56%)

Index VTE: PE
DVT; proximal, distal

226 (43%)
206 (40%); 88(17%)

Duration of AC, median 3.9 (3.3-5.7) months

Follow-up, median 23.9 (23.8, 23.9) months



Abstract 775: Identification of patients with unprovoked venous thromboembolism and a low risk of 
recurrence estimated by the Vienna Prediction Model: A prospective cohort management study

Conclusions:

“The VPM identifies patients with 

unprovoked VTE at low risk of 

recurrence. Applying the VPM 

refines risk stratification which 

could facilitate treatment decisions 

on the duration of OAC for patients 

and physicians. The model was well 

calibrated at one year. The 

apparent underestimation of the 

recurrence risk at two years could 

be countered by recalibration.”

https://ash.confex.com/data/abstract/ash/2021/4/3/Paper_150934_abstract_274770_0.PNG


2. Refining optimal duration of anticoagulation 



Abstract 775: Identification of patients with unprovoked venous thromboembolism and a low risk of 
recurrence estimated by the Vienna Prediction Model: A prospective cohort management study

• Combined oral contraceptives (COC) are a transient risk factor for VTE

• Risk of recurrent VTE after discontinuation of anticoagulation is unclear

• Estimate incidence of recurrent VTE among women with COC-associated 
VTE compared to women with unprovoked VTE
• Searched Cochrane Central Register of Controlled Trial, Cochrane Database of 

Systematic Reviews, Embase Classic +Embase, Medline ALL from inception to July 
2020

• Included prospective cohort, RCTs, meta-analyses of women with COC-associated 
VTE who received minimum 3 months anticoagulation, discontinued COC and 
were followed for recurrence

• Duplicate study extraction, bias assessed by Newcastle-Ottawa scale; meta 
analysis using random effects Poisson regression model; heterogeneity assessed 
using I2 measure



Abstract 776: Risk of recurrence after stopping anticoagulants in women with combined oral 
contraceptive-associated venous thromboembolism: A systematic review and meta-analysis

• Combined oral contraceptives (COC) are a transient risk factor for VTE
• Risk of recurrent VTE after discontinuation of anticoagulation is unclear
• Estimate incidence of recurrent VTE among women with COC-associated VTE 

compared to women with unprovoked VTE
• Searched Cochrane Central Register of Controlled Trial, Cochrane Database of Systematic 

Reviews, Embase Classic +Embase, Medline ALL from inception to July 2020
• Included prospective cohort, RCTs, meta-analyses of women with COC-associated VTE 

who received minimum 3 months anticoagulation, discontinued COC and were followed 
for recurrence

• Duplicate study extraction, bias assessed by Newcastle-Ottawa scale; meta analysis using 
random effects Poisson regression model; heterogeneity assessed using I2 measure

Results
• N=19 studies, 1,537 women (5,828 patient-years of follow up) with COC-

associated VTE, 1,974 women (7,798 p-y follow up) with unprovoked VTE
• Low risk of bias (mean 7 stars/9)



Abstract 776: Risk of recurrence after stopping anticoagulants in women with combined oral 
contraceptive-associated venous thromboembolism: A systematic review and meta-analysis

• Incidence of VTE 
recurrence in women 
with COC-associated 
VTE 1.22/patient year 
(95% CI 0.94-1.59, 
I2=6.4%)

• Incidence of VTE 
recurrence in women 
with unprovoked VTE 
3.89/patient year (95% 
CI 2.98-5.07, I2=74.2%)



Abstract 776: Risk of recurrence after stopping anticoagulants in women with combined oral 
contraceptive-associated venous thromboembolism: A systematic review and meta-analysis

• Unadjusted incidence rate ratio of recurrent VTE comparing women with 
COC-associated events to women with unprovoked events 0.34 (95% CI 0.26-
0.45, I2 = 2.6%)

• Attempted to evaluate studies by age, 3 studies used age-adjusted 
comparisons, but each with a different effect measure so studies could not be 
combined

• The estimated risk of VTE recurrence after a COC-associated VTE is low, and is 
lower compared to women with unprovoked VTE, however this comparison 
may be confounded by age 



Canadian perspective

• Use of thromboprophylaxis in patients with COVID-19 patients continues to 
evolve, but may consider extended prophylaxis in selected cases

• COVID vaccination does not appear to be associated with increased risk of 
DVT post vaccination

• Duration of anticoagulation remains a controversial area within thrombosis 
but risk stratification based on individual patients characteristics may better 
refine optimal duration

• Funding for anticoagulants – particularly newer anticoagulants – varies 
depending on the province but for Ontario continues to be limited to 6 months 
for VTE indication (DOACs) and LU code (LMWH) with no funding for 
thromboprophylaxis outside of orthopedic surgery



Thank you!

Enjoy CARE at ASH 2021


