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Background

Å NIH-funded RCT investigating anti -thrombotic strategies to 
increase the number of days free of organ support, reduce death, 
and reduce arterial and venous thrombotic events 

Å ACTIV-4a: êA Multicenter, Adaptive, Randomized Controlled Platform 
Trial of the Safety and Efficacy of Antithrombotic Strategies in 
Hospitalized Adults with COVID -19ë 

Å Stratified by d -dimer level and intensive care status
Å Limited information on background event rates

Protocol available at: https://fnih.org/sites/default/files/final/activ -4a.pdf Sentinel Initiative     |      2

https://fnih.org/sites/default/files/final/activ-4b.pdf


Current Study Aims

Å Among hospitalized non -pregnant adults aged 18+ years with 
COVID-19, describe the proportion of patients :
Å With thrombotic events or death through 28 days

Å Provide estimates overall and stratified by d -dimer values and 
early intensive care indicators
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Data Source

ÅPªs@k®X >s´kĎ QN" |k®µ~ªyÐ -k-identified electronic health record 
(EHR) data from 65 health care organizations (HCOs)
Å HCOs include hospitals, primary care clinics, and specialty clinics

Å Provide inpatient and/or outpatient information (including laboratory 
results and vitals)

Å Some HCOs validate death information

Å Individuals may seek care in multiple different HCOs, some of which may 
not be included in TriNetX

Å Constantly updating, with an average 2 -4 week lag from present

https://trinetx.com/trinetx -live/ Sentinel Initiative     |      4



Study Design
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Inclusion criteria

1 No information on primary or admitting diagnoses Sentinel Initiative     |      6

S T U D Y  D E S I G N

Criteria ACTIV -4a inpatient trial TriNetX analyses

Age 18+ years 18+ years

Hospitalization Hospitalized for COVID-19 Hospitalized with COVID-191

COVID -19 
identification

Positive SARS-CoV-2 laboratory test (OK if high 
gzs|sg^z «¯«§sgs~| ^|i g~|psª{^®s~| k¶§kg®ki ȱ ÀÂ 
hours)

Å COVID-19 ICD-10 diagnosis (B97.29, U07.1, 
B34.2, B97.2, J12.81) OR

Å SARS-CoV-2-positive lab: PCR or antigen

Enrollment or 
cohort entry

Within 72 hours of hospitalization or COVID -19 
test 

COVID-19 identification ± 72 hours of 
hospitalization code

Duration of 
hospitalization

Expected to require hospitalization for > 72 hours Not assessed in these analyses



Exclusion criteria

* Timeframe relative to index : first date a patient was both hospitalized and had evidence of COVID -19 while meeting all exclus ion criteria
DVT: deep vein thrombosis; ER: emergency room; HIT: heparin -induced thrombocytopenia; IS: ischemic stroke, MI: myocardial infarc tion; PE: pulmonary embolism Sentinel Initiative     |      7

S T U D Y  D E S I G N

Criteria ACTIV -4a inpatient trial TriNetX analyses

Life expectancy Imminent death Death on days [ -1, 0]*

Tracheostomy
Requirement for chronic mechanical ventilation via 
tracheostomy prior to hospitalization 

Evidence of tracheostomy on days [ -30, 0] *

Pregnancy Pregnant No evidence of pregnancy on days [ -84, 0] *

Bleeding risk
Known bleeding within the last 30 days requiring ER 
or hospitalization; inherited/active acquired 
bleeding disorder; history of HIT

Major bleeding event, hemophilia, von Willebrand 
disease, or HIT on days [-30, 0] *

Anticoagulation
Indication for therapeutic anticoagulation or 
indication for single or dual antiplatelet therapy

Anticoagulant, antiplatelet or thrombolytic use on days    
[-183, -2] * or thrombosis (PE, DVT, MI, IS)  on days [-1, 0] *

Platelets Platelet count < 50 x109/L Platelet count < 50 x109/L on days [0, 3] *

Hemoglobin Hemoglobin < 8 g/dL Hemoglobin < 8 g/dL on days [0, 3] *



Outcomes

1 Other secondary endpoints with individual and combination outcomes; 2 DVT, PE, MI, or ISdefined using ICD -10 codes 
3Systemic arterial thromboembolism not included
DVT: deep vein thrombosis; ER: emergency room; HIT: heparin -induced thrombocytopenia; IS: ischemic stroke, MI: myocardial infarc tion; PE: pulmonary embolism
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S T U D Y  D E S I G N

Outcome ACTIV -4a inpatient trial TriNetX analyses

An ACTIV-4a 
Secondary 
Outcome 

Composite at earlier of discharge or 28 days 1

ÅDeath, DVT, PE, systemic arterial 
thromboembolism , MI, or IS 

Composite at 28 days of:
ÅDeath or (hospitalized DVT, PE, MI, or IS)2,3



Subgroup Analyses

Å D-dimer 1 on days [0, 3] around the index date 2

Å Elevated (> 500 ng/mL for FEU; > 250 ng/mL for DDU) 

Å Normal Ýȱ Ã¾¾|qÛ{> p~ª 4/QÑ ȱ ÀÃ¾|qÛ{> p~ª --QÞ

Å Ambiguous (D-dimer values were recorded but no units were specified)

Å Intensive care indicators on days [0, 3] around the index date 2

Å Yes: Record of invasive mechanical ventilation, ECMO, or vasopressors; 
evaluation/management CPT codes for critical care

Å No: None of above

1 Bilaloglu S, et al. Thrombosis in Hospitalized Patients With COVID -19 in a New York City Health System. JAMA. 2020;324(8):799
2 Index date: first date a patient was both hospitalized and had evidence of COVID -19 while meeting all exclusion criteria
CPT: Current Procedural Terminology; DDU: d -dimer units; ECMO: extracorporeal membrane oxygenation; FEU: fibrinogen equivalent units Sentinel Initiative     |      9

S T U D Y  D E S I G N



Design Diagram
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S T U D Y  D E S I G N

BMI: body mass index; DVT: deep vein thrombosis; ECMO: extracorporeal membrane oxygenation; IH: intracerebral hemorrhage; IS: ischemic stroke; 
MI: myocardial infarction; PCR: polymerase chain reaction; PE: pulmonary embolism

20 Feb 2020
Most 

recent data

A

I

Exclusion Criteria Assessment
Exclusion 1: Pregnancy
Exclusion 2: Prior bleeding risk or tracheostomy
Exclusion 3: Prior anticoagulant, antiplatelet, or antithrombotic use
Exclusion 4: Low platelet and/or hemoglobin
Exclusion 5: DVT, PE, MI, IS, or death prior to entry or at index date

Cohort Characteristics Assessment
I: Age, sex, race, COVID-19 identification
II: Baseline labs; anticoagulant/antiplatelet/antithrombotic; care setting
III: Other concurrent medications
IV: BMI measurement

Cohort Identification Criteria Assessment
Criteria A: Inpatient visit 
Criteria B: COVID-19 positive (diagnosis, PCR, or antigen)
+ªs®kªs^ +Ð Ȱ ¿Æ ·k^ª« ~zi

Cohort Entry: 20 Feb ï16 Oct 2020
Hospitalized with COVID -19

Day 0

B: [-3, 3]

1: [ -84, 0]

Outcome Assessment
Outcome 1: Hospitalized DVT, PE, MI, IS, or all-setting mortality
Outcome 2: Hospitalized DVT, PE
Outcome 3: Hospitalized MI, IS
Outcome 4: Any DVT, PE, MI, IS, or all-setting mortality

1, 2, 3, & 4: [1, 28]

2: [ -30, 0]

3: [ -183, -2]

4: [ -1, 3]

II: [0, 3]

III: [0, 28]

IV: [ -183, 0]

C

5: [ -1, 0]
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Patient A

Patient B

Patient C

Patient D

Patient E

Patient F

Outcome Capture
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S T U D Y  D E S I G N

Day 0 
(First evidence of COVID in a 

hospitalized patient)

Study outcome

Day 21

In-hospital death

Hospital discharge Study outcome

Death out of the system 
and not captured

Captured in TriNetX

Not captured in TriNetX 
(and not reported to the system)

Study outcome out of the 
system and not captured 

Hospital discharge

Hospital admission

Hospital admission out of 
the system and not 

capturedHospital discharge

Hospital discharge Death



Results
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Attrition

All values are rounded up to the highest 10 to protect patient privacy Sentinel Initiative     |      13



Baseline Demographics
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Base Cohort: Hospitalized 
adults 18+ years with a 
COVID -19 diagnosis   


