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Biomarker Distribution in Cancer Patients with and without VTE
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Cancer Somatic Mutations Predict Thrombosis 

Dunbar A et al. Blood (2021) 137 (15): 2103–2113
Rak J. Blood. 2021 Apr 15;137(15):1996-1997



Mutational order may influence thrombotic potential in 
MPNs: “JAK2 first” is an independent risk factor

• Younger age at dx of ET 
or PV

• Higher probability of PV

• Larger homozygous 
subclones 

• Elevated risk of 
thrombosis

Ortmann CA et al N Engl J Med. 2015 Feb 12;372(7):601-612. doi: 10.1056/NEJMoa1412098.



DOACs in MPNs: Cumulative incidence of bleeding and thrombosis

Observational, multicenter, international study in 442 
consecutive patients on any DOAC for VTE or AF 

MF

Dabigatran

Barbui, T. et al. Leukemia 35, 2989–2993 (2021).  https://doi.org/10.1038/s41375-021-01279-1



Agnelli C et al.  Engl J Med 2020; 382:1599-1607     DOI: 10.1056/NEJMoa1915103

Apixaban is noninferior to subcutaneous dalteparin for the treatment of 
cancer-associated venous thromboembolism without an increased risk of major bleeding

Apixaban 10 mg bid po X 7 d and then 5 mg bid

Dalteparin 200 IU/kg  SQ daily X 30d and then 
150 IU/Kg SQ daily



Risk of  Bleeding
Risks of VTE and Bleeding are Proportional with COVID Severity



Hemorrhagic, Coagulopathic, and Thrombotic (HECTOR) Complications 
Among Critically-Ill Patients with COVID-19: An International COVID-19 

Critical Care Consortium Study
Fanning J et al. https://abstracts.isth.org/abstract/hemorrhagic-coagulopathic-and-thrombotic-hector-complications-among-critically-

ill-patients-with-covid-19-an-international-covid-19-critical-care-consortium-study/. Accessed August 7, 2022.

Acute thromboses in 10% of HECTOR pts, of 
whom: 
57% with pulmonary embolism,
33% with myocardial infarction
7.4% with deep vein thrombosis
3.9% with ischemic stroke

Hemorrhagic complications in 4.9% pts of 
whom:
48% with gastrointestinal bleeds
14% with hemorrhagic stroke
13% with pulmonary hemorrhage

DIC in 11 0.09%   

Univariate analysis risk factors:  DM, HBP, ECMO, 
cardiac/renal disease 

HECTOR complications occurred in 1,735 (14%) of 
11,972 study patients

ICU mortality similar w/wo HECTOR 
(HR=1.01, 95%CI 0.92-1.12, p=0.783)

Increased HR (1.26, p=0.002) for         
mortality with hemorrhage was balanced 
by a reduced HR (0.88, p=0.03) with 
thrombosis



COVID-19 Treatment Guidelines: NIH Panel's Statement on Anticoagulation in 
Hospitalized Patients With COVID-19 For Prophylaxis of VTE or Arterial 

Thromboembolism  Last Updated: January 5, 2022   

For Hospitalized Adults Requiring Low-Flow Oxygen and Are Not Receiving ICU Level of 
Care

With D-dimer above ULN: Therapeutic-dose heparin (plts>50K, no need for anticoagulation)
LMWH is preferred over unfractionated heparin
LMWH should continue for 14 d or until hospital discharge, whichever comes first
Recommend against therapeutic-dose oral AC for VTE prophylaxis or prevention of COVID progression 

For Hospitalized Adults Receiving ICU Level of Care (Including High-Flow Oxygen)
Prophylactic-dose heparin as VTE prophylaxis unless a contraindication exists
Recommend against intermediate-dose (e.g., enoxaparin 1 mg/kg daily)
If started on therapeutic-dose heparin while on low-flow oxygen and then transferred to ICU,  switch from 

therapeutic to prophylactic-dose heparin unless a VTE is confirmed

For Hospitalized Pregnant Adults
Recommend using prophylactic-dose anticoagulation

www.covid19treatmentguidelines.nih.gov



Anticoagulation for Patients with COVID-19 Being 
Discharged From Hospital: ASH Guideline Panel

https://www.hematology.org/education/clinicians/guidelines-and-quality-care/clinical-practice-guidelines/venous-thromboembolism-
guidelines/ash-guidelines-on-use-of-anticoagulation-in-patients-with-covid-19

(conditional recommendation 
based on very low certainty in 
the evidence)



Rivaroxaban versus no anticoagulation for post-discharge 
thromboprophylaxis after hospitalisation for COVID-19 (MICHELLE): an 

open-label, multicentre, randomised, controlled trial
Ramacciotti E et al.       Lancet 399; p50-59 

DOI: 10.1016/S0140-6736(21)02392-8

Composite endpoint: Symptomatic or fatal 
VTE, asymptomatic VTE  detected by bilateral 
lower limb venous Doppler ultrasound and CT 
pulmonary angiogram, symptomatic ATE 
(myocardial infarction, non-hemorrhagic 
stroke, and major adverse limb event), and 
cardiovascular death at day 35

10 mg/d





Abstract 13: Tacrolimus Plus High-Dose Dexamethasone Versus High-Dose Dexamethasone Alone As First-Line 
Treatment for Adult Immune Thrombocytopenia: The Phase 2, Open Label, Randomized Trial (TARGET 020)

Zhuo-Yu An et al

2021

oral tacrolimus (initial 0.03 
mg/kg/day



Abstract 13: Tacrolimus Plus High-Dose Dexamethasone Versus High-Dose Dexamethasone Alone 
As First-Line Treatment for Adult Immune Thrombocytopenia: The Phase 2, Open Label, Randomized 
Trial (TARGET 020)      Zhuo-Yu An et al      ASH 2021

77% 55%
45%23%



All-trans retinoic acid plus high-dose dexamethasone as first-line treatment for 
patients with newly diagnosed immune thrombocytopenia: a multicentre, open-label, 
randomized, controlled, phase 2 trial   Huang Q-S et al.    Lancet Haematol 2021; 8: e688–99

40 mg/d IV dexamethasone X 4 d [repeat on d14 if no response] + 10 mg po all-trans retinoic acid bid X 12 wks

Time (weeks)

Durable response in Partial Responders (≤50k platelets) Durable response in Complete Responders (>50k platelets) 

Rescue therapy: 12% ATRA+Dex
30% Dex alone 

(OR 0·317, 95% CI 0·128–0·785; p=0·011). 



ASH 2021 Abstract 583: Rate of Prolonged Response after Stopping Thrombopoietin-Receptor Agonists 
Treatment in Primary Immune Thrombocytopenia (ITP): Results from a Nationwide Prospective Multicenter 
Interventional Study (STOPAGO)   Mahevas M et al

• Persistent or chronic primary ITP with stable  platelet 
count > 100k for more than 2 months on TPO-RAs

• Treatment with TPO-RA for at least 3 months

• Taper eltrombopag 25 mg q2 wks; 1 ug/kg 
romiplostim q1 wk; all TPO-RAs stopped at 10 wks

• At week 24 post D/C TPO-RAs: CR = 55%
• At week 52 post D/C TPO-RAs: CR = 52.1%

• If relapse, median time post D/C TPO-RA = 8 wks
• Restart TPO-RA, CR reestablished = 2 wks

• ITP duration, TPO-RA duration before D/C, platelet 
count at inclusion, TPO-RAs drug class were not 
predictive of sustained response



ASH 2021 Abs 349: Inhibition of Complement C1s By Sutimlimab in Patients with Cold Agglutinin 
Disease (CAD): Efficacy and Safety Results from the Randomized, Placebo-Controlled Phase 3 
CADENZA Study    Roeth A et al.

(N=20)

(N=20)



ASH 2021   Abs 932:  Update on the Phase 3 Clinical Trial of Fostamatinib 
for the Treatment of Warm Antibody Autoimmune Hemolytic Anemia                                        

Pietek C et al     

(50%)

(Fostamatinib 100 mg po bid X 4 wks; 150 mg bid thereafter, if tolerated)



2022 SSC 18.09 Thrombopoietin (TPO)-Mimetics and 
Thrombocytopenia in Cancer  Soff G

(off label use)

Is the question of the efficacy of oral TPO-RA(s) in 
CA CIT resolved with 3 negative trials”

Placebo groups did better than expected
Multiple solid tumors/chemo regimens 

in relatively chemo naïve populations
Given 5 d pre and post chemo regimenNO INCREASED THROMBOTIC  EVENTS OBSERVED IN CIT PATIENTS



2022 SSC 18.09 Thrombopoietin (TPO)-Mimetics and 
Thrombocytopenia in Cancer  Soff G

(off label use)



ASH 2021: Fitusiran, an Investigational siRNA Therapeutic Targeting Antithrombin for the Treatment of 
Hemophilia: First Results from a Phase 3 Study to Evaluate Efficacy and Safety in People with 
Hemophilia a or B without Inhibitors (ATLAS-A/B)  Paper Number: LBA-3;  Alok Srivastava et al. 

https://annualmeeting.hematology.org/speakers/12f92177-01be-4c4c-b1a0-5f8850549c19/Alok-Srivastava-MD-FRACP-FRCPA-FRCP


ASH 2021: LBA-3;  Alok Srivastava et al. Young G et al. plenary number 4 
https://ash.confex.com/ash/2021/webprogram

Small interfering mRNA (Fitusiran) rebalances hemostasis by ATIII 
inhibition

https://annualmeeting.hematology.org/speakers/12f92177-01be-4c4c-b1a0-5f8850549c19/Alok-Srivastava-MD-FRACP-FRCPA-FRCP


Weitz J. AHA 2021:Axiomatic-TKR
JI Weitz et al. N Engl J Med 2021;385:2161-2172

Specific factor XIa inhibition by a small oral molecule prevents VTE in TKR 
with low bleeding incidence



New Therapies for Sickle Cell Disease

Voxelotor







Gene Therapies for the Hemophilias-AAV based Vectors- 2021



First Data from the Phase 3 HOPE-B Gene Therapy Trial: Efficacy and Safety of 
Etranacogene Dezaparvovec (AAV5-Padua hFIX variant; AMT-061) in Adults with 
Severe or Moderate-Severe Hemophilia B Treated Irrespective of Pre-Existing 
Anti-Capsid Neutralizing Antibodies

N=54 of whom 43 
responded

Mean FIX at 26 wks
near normal

No immuno-
suppression  needed

Neutralizing AAV5 
Abs not excluded

Few bleeding events; 
no prophy FIX 

Pipe SW, et al. ASH Annual Meeting 2020. Abstract LBA-6. 



2022 OC 21.2 Hemostatic results for up to 6 years following treatment 
with valoctocogene roxaparvovec, an AAV5-hFVIII-SQ gene therapy 
for severe hemophilia A (ISTH 2022)   Laffan M
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