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ODbjectives and overview

* TIC mechanisms

 Platelets and neutrophils in trauma

* Immunothrombosis

* What does any of this have to do with COVID-197
 Mechanisms of COVID-19 associated coagulopathy

* Interventional trials — the ACTIV4 program and the mpRCT (i.e.
what | did during the pandemic)

« Can trauma and TIC learn from COVID-19?



Trauma Induced
Coagulopathy
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“Irreversible Shock” Crowell 1955 Turpini 1959

/

Hardaway 1962 (Animals)

ypercoagulability = bad

 Needs to be reversed or death via “DIC”

* Pre Treat Heparin
* Post Treat Fibrinolysin
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Neutrophil extracellular traps regulate ischemic stroke brain
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TACTIC: Trans-

Agency Consortium
for Trauma Induced
Coagulopathy

National Heart, Lung,
and Blood Institute

The TACTIC team was ' A, - patients. Trauma induced
coagulopathy (TIC) occut A WY A b o)) ‘storm” of inflammatory and
coagulation o A 10static process.

TACTIC and COVID-19
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Dear Macky,

We wanted to discuss the potential of leveraging TACTIC in the NHLBI response to COVID-19...



COVID-19 Deaths Relate to Immunothrombosis

Susceptibles

SARS-CoV-2

Death

Endothelial Damage / Thrombosis / Multi Organ Failure

COVID-19 progresses through stages of
increased clotting and inflammation
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I\/Iechanlsms of Thrombosis in COVID-19
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Pragmatic Adaptive
gg:éTlv-A Platform Trial

Acute Inpatient Anti-Thrombotic Study
Strata:

1. ICU Level of Care

Study Entry
2. Non-ICU: Lower D-Dimer

Randomizy 3. Non-ICU: Higher D-Dimer

Therapeutic Lower Follow for organ
Dose OR Dose ‘ support needs,
Heparin Heparin death, thrombosis

P2Y 12 inhibition
Crizanlizumab
SGLT2 inhibition

Biorepository and mechanistic studies



*

* Most relevant outcome in the different settings

Bikdeli, Thromb Haemost 2020



We had to move faster...

Harmonized and aligned:
* Primary endpoint (organ support free days)

ATTACC \ « Data collection (electronic case report forms)

. De_lta safety and monitoring Multi-
« Trial governance
e - Publication plan platform
rvess _ _
%::::"J‘ =— randomized
est ‘ — : _ .. :
R Statistical analysis plan: clinical trial
REMAP-CAP « Common statistical expertise (Berry (m oR CT)
Consulting)

« Agreed upon and pre-specified criteria for
superiority, inferiority, and futility

l - Bayesian adaptive design with response
ACTlV-A adaptive randomization (ATTACC, REMAP-

Acute Inpatient Anti-Thrombotic Study CAP) or frequent interims (ACT|V_4)

Neal MD Blood Advances In press



Multi-platform Randomized
Control Trial (mpRCT)
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ACTIV 4 subsequent arms

e P2Y 12 Inhibition

« Severe state — stopped enroliment (952 as of 6/24/22)

* Moderate state
* Reported JAMA 2022

« SGLT2I (vascular inflammation)
 Moderate state
e Severe state QQA‘QE T I v- 4

e Crizanlizumab (P_Se|ectin inhibitor) Acute Inpatient Anti-Thrombotic Study
 Moderate state
e Severe state



Severe state therapeutic vs proph heparin
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Moderate state therapeutic vs proph heparin
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P2Y12 Moderate State (P2Y12 + therapeutic heparin)
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Acute Inpatient Anti-Thrombotic Study A Randomized Clinical Trial
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[ Critical Care Original Research }

Zz CHEST

Study of Alteplase for Respiratory Failure in (@ e
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Summary and lessons learned from
COVID-19

* Heparin reduces the need for organ support in moderate (non-
critically ill patients)

* No benefit if given too late
* Thrombolysis may benefit once the clot Iis already present

 Strong rationale for targeting platelets and neutrophils — results
pending

* We tackled a complex, heterogeneous disease utilizing a
Bayesian adaptive platform approach



What will we learn?

 Emphasis on the timing of interventions

« Can we reduce MOF by targeting immunothrombosis?
* What other disease states share characteristics? Rli‘;":ct;zl“
* Will history repeat itself again (like LTOWB)?

 What other mechanisms learned from COVID-19 will be
relevant?

Induced

* The time is NOW for adaptive platform trials in trauma care

THE JOURNAL OFAABBE  transfusion.or

TRANSFUSION e

ADAPTIVE PLATFORM TRIAL DESIGN

An adaptive platform trial for evaluating treatments in patients
with life-threatening hemorrhage from traumatic injuries:
Planning and execution

Deborah J. del Junco B4, Matthew D. Neal, Stacy A. Shackelford, Philip C. Spinella, Francis X. Guyette, Jason
L. Sperry, Roger J. Lewis, Kabir Yadav ... See fewer authors ~
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