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New Developments with Thrombosis and 

Hemostasis at ASH 2022

 New <<< Developments:  no big “reveals”

 Data which may impact/reinforce current practices 

and line of research

 A few interesting notes “reading between the lines”



Objectives

 Adapt anticoagulation use based on evolving data

 LWMH in pregnancy

 Patients with thrombocytopenia

 COVID-19

 Cancer thrombosis

 Describe the progress on next generation of novel 

anticoagulants which may come to clinical care

 Refine approach to von Willebrand disease

 Explain the contemporary data regarding gene therapy 

for hemophilia



LMWH vs. SOC for Recurrent Miscarriage

 Open-label randomized trial in women with 2 or more 

miscarriages and FVL, PGM, Prot C/S/AT (not APS)

 320 women enrolled, preconception up to 7 weeks

 Standard of care vs. prophylactic doses of LMWH               

(e.g. enox 40 mg/dy, dalteparin 5000 U/day)

 No difference in subsequent live birth (71.6% vs. 70.9%)

 No difference in birth weight

 No difference in PIH, other pregnancy complications

 Significant increase in bleeding with LMWH (46% vs 23%)

Middeldorp, Low Molecular Weight Heparin Versus Standard Pregnancy Care for Women 

with Recurrent Miscarrage and Inherited Thrombophilia (ALIFE2): An Open-Pable Phase III 

Randomized Controlled Trial, LBA-5



Reading Between the Lines…

 Study applies to women with positive thrombophilia testing 

but without a history of VTE

 No indication to test for thrombophilia in women with 

recurrent miscarriage:  intervention with LMWH in these 

women did not change outcomes

 No reports of thrombosis during pregnancy, even in women 

not on LWMH

Middeldorp, Low Molecular Weight Heparin Versus Standard Pregnancy Care for Women 

with Recurrent Miscarrage and Inherited Thrombophilia (ALIFE2): An Open-Pable Phase III 

Randomized Controlled Trial, LBA-5



 1075 a fib pts started on AC, 274 with plts <100K

 50% had plts < 75K

 46% on warfarin, 40% on apixaban; 75% on antiplt agents

Anticoagulation and Thrombocytopenia

Iyengar, Bleeding Risk in Atrial Fibrillation and Thrombocytopenia: A Propensity Matched 

Cohort Study, Abstract#141



 Increased risk of bleeding in those with thrombocytopenia

 Multivariate analysis:  only risk factor - ↓plt count, RR 1.47 

 Antiplt therapy did not predict

 Add platelet count to risk scores?

Anticoagulation and Thrombocytopenia

Iyengar, Bleeding Risk in Atrial Fibrillation and Thrombocytopenia: A Propensity Matched 

Cohort Study, Abstract#141

18%

13%



Reading Between the Lines…

 75% of people in this study were on antiplatelet agents in 

addition to their anticoagulation

 Higher bleeding was not associated with the use of these 

antiplatelet agents

 So why do we tell people who go on an anticoagulant that 

they can’t take a dose of ibuprofen for a headache or 

intermittent NSAIDs for a bad knee?

 The vast majority of people will do well

 Effect of NSAIDs on platelets are short-acting and reverse once 

the drug is stopped (in contrast to ASA, clopidogrel, etc) 



COVID-19 and Anticoagulation

 Guidelines/expert opinion for anticoagulation for COVID:

 Hospitalized patients

◼ Prophylactic anticoagulation in ICU 

◼ Therapeutic anticoagulation in non-ICU patients (even without thrombosis)

 No prophylaxis recommended for outpatients

 Based on studies conducted in 2020/early-mid 2021:

 “Wild type” and delta variant of SARS-CoV-2

 Unvaccinated populations

 Scarce recent data regarding current situation

 Omicron:  Lower risk of severe illness, thrombosis, and death

 Higher rates of vaccination, impact of specific therapies

Beverly Hunt, COVID-19 and Thrombosis, Presidential Symposium



 Australasian COVID-19 Trial (ASCOT): pragmatic randomized 

open-label trial, recruited February 2021 – April 2022

 1526 hospitalized non-ICU COVID-19 patients, 31% vaccinated

◼ 619 to prophylactic (low-dose) LMWH

◼ 620 to intermediate-dose LMWH 

◼ 285 to prophylactic dose LMWH + low-dose aspirin

◼ 50 to therapeutic LMWH

 No difference at D28 for death or need for organ support:

 Thrombosis rate 0.8%, bleeding rate 0.4%

COVID & Anticoagulation

McQuilten, Anticoagulation and Antiplatelet Strategies in Non-Critically Ill Patients with 

COVID-19,  Abstract #133

LD LMWH ID LMWH LD LWMH + ASA Therapeutic AC

5.9% 4.2% 7.2% 14%



COVID-19 and Thrombosis

 Vaccine-Induced Thrombocytopenia and Thrombosis (VITT) 

 Very rare:  1 in 100,000 after adenoviral-based COVID vaccines

 Even rarer cases possibly associated with mRNA vaccines

 Atypical sites:  50% CVT, 30% splanchnic vein

 Antibody to platelet-factor 4 (in absence of heparin)

 No obvious predisposing factors

 Single oral abstract notes evidence of endothelial cell activation

 Long-haul COVID and “micro-clots” – “amyloid fibrin”

 Only described in a single lab – hasn’t been reproduced

Kell, Biochem J, 2022, 479:537

 Found by this lab in other conditions (DM, rheumatoid arthritis) but 

not associated with symptoms similar to long-haul COVID 

Beverly Hunt, COVID-19 and Thrombosis, Presidential Symposium



Cancer-Associated Thrombosis:

ASH Guidelines 2021

https://ashpublications.org/bloodadvances/article/5/4/927/475194

ASH Guidelines on VTE: Prevention and Treatment in Patients with Cancer, ASH Special Interest Session



Assessing Risk of Venous Thrombosis in

Ambulatory Cancer Patients

ASH Guidelines on VTE: Prevention and Treatment in Patients with Cancer,

ASH Special Interest Session

NNT = 25

NNH = 1000

Clot

Bleed

+brain, per ASCO



Recommendations for Prophylaxis

Ambulatory Cancer Patients

 In ambulatory patients with cancer at high risk of thrombosis

receiving systemic therapy, the ASH guideline panel suggests 

thromboprophylaxis with a DOAC (apixaban or rivaroxaban) over 

no thromboprophylaxis (conditional recommendation based on 

moderate certainty in the evidence about effects). 

Outcomes

(Quality of Evidence)

Relative effect 

(95% CI)

Anticipated absolute effects (95% CI)

Risk with no thromboprophylaxis
Risk difference with DOAC 

thromboprophylaxis

Mortality RR 0.94
(0.64 to 1.38) 

185 per 1,000
11 fewer deaths per 1,000

(67 fewer to 70 more)

PE RR 0.24
(0.12 to 0.47) 

60 per 1,000
46 fewer PEs per 1,000

(53 fewer to 32 fewer)

Symptomatic DVT RR 0.61
(0.31 to 1.21)

95 per 1,000
37 fewer DVTs per 1,000

(66 fewer to 20 more)

Major bleeding RR 1.65
(0.72 to 3.80)

14 per 1,000
9 more bleeds per 1,000

(4 fewer to 40 more)

Quality of Evidence (GRADE): Low        Moderate        High



Implementation of Recommendations

 Prophylaxis reduces VTE without significantly increasing bleeds

 VTE rates increasing:  1%/yr in 1997 to 3.4%/yr in 2017

 Increased mortality in cancer patients with VTE

 Increased bleeding risk with therapeutic anticoagulation in cancer 

pts compared to non-cancer patients

 Implementation efforts in Baylor system (safety net hospital) 

and MD Anderson in Houston, TX

 Incorporating risk score into EMR, harder to include bleeding risk

 Commentary of speakers and audience

◼ Challenging to integrate into work flow

◼ “Patients already overwhelmed” with other concerns

◼ Provider uncertainty about benefit, concern about bleeding  

ASH Guidelines on VTE: Prevention and Treatment in Patients with Cancer, ASH Special Interest Session



 CATHETER 3 study of apixaban

 70 cancer pts with catheter-related UE DVT, CrCl >30 ml/min

◼ Not AML or MM

◼ Plts >75K, no dual antiplatelet therapy

◼ Treated with 7 days of dalteparin, then apixaban 5 mg bid

 No removal of catheter for thrombosis, all remained functional

 1 recurrent DVT at 10 days, switched to LMWH

 8.6% with bleeding (2 major, 4 clinically relevant) in first 2 mo

 Author stated he now defers the initial course of LMWH, 

uses only the DOAC (apixabn)

DOAC for Catheter Thrombosis in Cancer

Kovacs, A Prospective Study of Apixaban for Central Venous Catheter Associated 

Upper Extremity Deep Vein Thrombosis in Cancer Patients: Catheter 3,  Abstract #517



 AB023 – monoclonal antibody that inhibits activation of 

Factor XI and contact activation pathway

Prevention of Catheter Thrombosis

Pfeffer, Factor XI Inhibition for the Prevention of Catheter-Associated Thrombosis in Cancer 

Patients Undergoing Central Line Placement: A Phase 2 Clinical Trial, Abstract #518



 Phase 2 study of single iv dose of AB023 (Ab inhibition of 

activation of FXI) within 24 hr of catheter placement in 22 

cancer patients

 Khorana score ≤2

 Port - 20, PICC – 1

 Endpoint: US on D14

 Placebo n=11

AB023 n=11

Prevention of Catheter Thrombosis

Pfeffer, Factor XI Inhibition for the Prevention of Catheter-Associated Thrombosis in Cancer 

Patients Undergoing Central Line Placement: A Phase 2 Clinical Trial, Abstract #518



 F/U ultrasound D14:  13% with thrombus (vs. 40% in placebo)

Prevention of Catheter Thrombosis

Pfeffer, Factor XI Inhibition for the Prevention of Catheter-Associated Thrombosis in Cancer 

Patients Undergoing Central Line Placement: A Phase 2 Clinical Trial, Abstract #518

At/after D70



Reading Between the Lines…

 Rate of subclinical thrombus seen by ultrasound was 40% at 

two weeks without prophylaxis

 This novel agent will need to be redosed

 Average aPTT was still 50 seconds at two weeks

 Bleeding wasn’t worse

 But what if you needed to interrupt this anticoagulation for a 

procedure or bleed?

Pfeffer, Factor XI Inhibition for the Prevention of Catheter-Associated Thrombosis in Cancer 

Patients Undergoing Central Line Placement: A Phase 2 Clinical Trial, Abstract #518



Update on Contact Activation Inhibitors

New Therapeutic Targets for Thrombosis That Do Not Cause Bleeding, Scientific Session

Ageno, “Coming Soon to a Pharmacy Near You? FXIa Inhibitors and Other Novel Strategies to Prevent 

or Treat Venous Thromboembolism”, Thrombosis Prevention and Treatment Educational Session

Initiation -

Respond to

Tissue Injury

HEMOSTASIS 

Amplify –

Extend Clot

THROMBOSIS 

Activation by 

Inflammation

THROMBOSIS



Update on Factor XI Inhibitors

 Meta-analysis of FXI inhibitors in total knee arthroplasty

 Decreased risk of VTE and bleeding, even in studies where 

treatment is given preoperatively
Nopp, Front Cardiovasc Med 2022;9:903029

Clinically relevant bleeding

Clinical VTE



Update on Factor XI/XII Inhibitors

Nopp, Front Cardiovasc Med 2022;9:903029



Reading Between the Lines…

 Long half-life and ability to dose weekly or monthly is very 

convenient

 However, much of the data to date is in prophylaxis (ortho 

surgery, ESRD/dialysis access) with relatively low doses

 More bleeding with higher doses in Phase I/II studies

 Little or no discussion about how to reverse this form of 

anticoagulation



Diagnosis of type 1 von Willebrand Disease

 Focus on phenotype, not testing

 Emphasis on the ISTH BAT

 Each item has scale of 0-4 

based on severity

 Total of 56 possible points but

◼ ≥6 abnormal for adult female

◼ ≥4 abnormal for adult male

◼ ≥3 abnormal for children

 Abnormal result prompts

◼ Testing

◼ Lends credence to interpretation 

of results…

Sidonio, Diagnostic pitfalls and conundrums in type 1 von Willebrand disease, Educational Session



Diagnosis of Type 1 von Willebrand Disease

 Emphasized 2021 ASH/ISTH/NHF/WFH guidelines:  ISTH BAT

 If you’re a PCP, don’t test if the BAT score in normal

 If you’re a hematologist, it’s assumed referral was for a bleeding hx

or abnormal coag labs, so test but use BAT to judge severity

 If first degree relative has vWD, test but use BAT to judge severity

 Challenges with borderline values (e.g. vWF Act 30-50%)

 May be of uncertain clinical significance with normal ISTH BAT

 Levels may be misleading (masking deficiency) with:

◼ Estrogen exposure

◼ Iron deficiency (up to 27% of women have low levels once iron-replete)

◼ Levels increase toward normal with aging, even in vWD disease patients (30-

60% of pts) – but does not reduce bleeding

Sidonio, Diagnostic pitfalls and conundrums in type 1 von Willebrand disease, Educational Session



von Willebrand Disease &

Heavy Menstrual Bleeding

 Guidelines recommend treatment but don’t specify what

 Cross-over study of 36 women with vWD, HMB

 2 cycles with each treatment:

◼ Tranexamic acid 1300 mg po tid x first 5 days

◼ rVWF 40 IU/kg on first day

 Outcome: pictoral blood loss assessment

(score >100 = > 80 ml blood loss)

 Results

◼ Significant reduction in PBAC

◼ Less frequent “flooding” (44.4% vs. 59.7%)

 Tranexamic acid better, easier, cheaper

Ragni, Multicenter, Randomized Crossover Trial Comparing Recombinant Von Willebrand Factor 

and Tranexamic Acid for Heavy Menstrual Bleeding in Von Willebrand Disease, Abstract #590

TA 225 
rVWF = 273



Gene Therapy for Hemophilia

Factor IX

rAAV targets the liver:  can simply inject iv

Produces Factor IX: Padua has 8x increased activity

or

Produces functional portion of Factor VIII



 Sounds simple enough, but:

 Pre-existing antibodies

 One-time dosing

◼ Antibodies form to viral vector

 “Infecting the liver”

◼ DNA integration OK, no mutagenesis noted (yet)

◼ Capsid degraded and presented on the surface of the liver, 

prompting cellular immune response

◼ Steroids needed in some cases

◼ May limit protein production

Gene Therapy for Hemophilia

George, ASH Education Book, Hematology 2017



Gene Therapy for Hemophilia B:

AAV5-Factor IX or -Factor IX Padua

 Follow-up of Phase I-III studies

 AMT-060:  wild-type FXI, n=10, 3-5 yrs of follow-up

 AMT-061/HOPE-B:  Padua FXI variant, n=54, 2 yrs follow-up

 AMT-061 allowed people with neutralizing antibodies to 

AAV5; only 2 non-responders out of 54 treated

 Better FXI levels, lower annualized bleeding rate with 

Padua FXI variant (AMT-061)

Meisbach, Durability of Factor IX Activity and Bleeding Rate in People with Severe or 

Moderately Severe Hemophilia B after 5 Years of Follow-up in the Phase 1/2 Study of AMT-

060, and after 3 Years of Follow-up in the Phase 2b and 2 Years of Follow-up in the Phase 3 

Studies of Etranacogene Dezaparvovec (AMT-061), Abstract #2142



Gene Therapy for Hemophilia B:

AMT-061: AAV5-Padua hFIX variant

Meisbach, Abstract #2142



 BAX 335 is adeno-associated virus serotype 8 (AAV8)-based 

clotting factor IX (FIX) Padua (R338L) gene

 8 pts in initial cohort, 6 with >5 years of follow-up

 7 of 8 lost hemostatic protection from bleeds

 1 participant maintained adequate levels for 7 year, no bleeds

 All have high titers of anti-AAV8 antibodies, precluding retreatment

Gene Therapy for Hemophilia B:

BAX 335 Longer-Term Follow-Up

Escobar, BAX 335 Hemophilia B Gene Therapy Phase 1/2 Clinical Trial: Long-Term 

Safety and Efficacy Follow-up, Abstract #4780



 Alta Study of rAAV6 vector:  Phase I/II – data on 11 males

 3-year follow-up:  2 pts with 12 bleeding events (levels ≤5%)

Gene Therapy for Hemophilia A: 

Giroctocogene Fitelparvovec (SB-525)

Giersmaz, Updated Results of the Alta Study, a Phase 1/2 Study of Giroctocogene

Fitelparvovec (PF-07055480/SB-525) Gene Therapy in Adults with Severe Hemophilia Α, 

Abstract #3461



 Novel AAV capsid, liver specific promoter: FVIII levels 3-38%

Gene Therapy for Hemophilia A: 

Phase I/II Study of SPK-8011 

Croteau, Long-Term Durable FVIII Expression with Improvements in Bleeding Rates Following 

AAV-Mediated FVIII Gene Transfer for Hemophilia A: Multiyear Follow-up on the Phase I/II 

Trial of SPK-8011, Abstract #783

16 pts with ≥1 yr follow-up: 

91% reduction in



New Developments at ASH 2022:
Emphasis on “Development” Rather than “New”

 Anticoagulation

 Reducing the indications for LWMH/anticoagulation during 

pregnancy

 Potential for refining risk scoring for bleeding, considering plts

 Likely reducing use in COVID (for those who had increased it)

 Increasing the potential for new use of prophylaxis in cancer

 Reading between the lines

 Rate of thrombosis associated with thrombophilia during 

pregnancy may be lower than most people think

 Estimating risk of bleeding is complicated

 COVID isn’t COVID isn’t COVID

 Clotting on catheters is common, if subclinical



New Developments at ASH 2022:
Emphasis on “Development” Rather than “New”

 Next class of anticoagulants may be those that inhibit contact 

activation, reducing thrombosis without affecting hemostasis –

looking for the “sweet spot”

 If long-acting, what about reversal?  Do we have to?

 May come to cancer-associated thrombosis sooner than later

 Still learning how to accurately diagnose the most common 

inherited bleeding disorder (vWD)

 Emphasis on bleeding history over testing

 “Non-specific” therapies like tranexamic acid provide options in 

the face of uncertainty



New Developments at ASH 2022:
Emphasis on “Development” Rather than “New”

 Gene therapy for hemophilia:  closer on the horizon but still 

a work in progress

 Over time (3-5 years) factor levels tend to drift downward and 

may disappear

 Discrepancy between “numbers” (factor levels) and clinical 

outcomes (annualized bleeding rate) – important to assess both

 Need to overcome antibody development to the viral vector

 At $2-3 million per person, ideally only do it once



Thank you!


