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Use of heparin associated with lower
mortality in COVID-19  

Patient type? 
Dose?
VTE or not?

Tang, 27th March JTH



Symptomatic approach. 184 patients; incidence 31%

Klok, Thromb Res 5th April



Screening approach

Middeldorp, Preprint 18th April



Incidence of VTE in ICU increases over time

All patients were on 
prophylactic LMWH 



Give prophylactic heparin.
To everybody with COVID.



Data hidden at the request of the presenter.



Diagnosis of VTE. Is D-dimer helpful?



Visco elastic test helpful in diagnosis?



Visco elastic testing in 16 COVID patients: 
concordance with other tests 

Ranucci , 17th April JTH



Coag tests improve (in time) with increasing
dose of LMWH and adding clopidogrel



Heparin resistance in COVID-19

• Due to large amounts of acute phase reactants (fibrinogen !) 

• Increased factor VIII levels

• (low levels of AT but in COVID-19 these are always > 80%)

• If > 25IE/kg/hr heparine and no prolongation of APTT: monitor on 
antiXa.

• Target (top) antiXa between 0.3-0.7 IE/ml 



tPA in COVID? Case series of 3 patients

• 2 x 25 mg Alteplase, while withholding heparin.

• Transient increase in P/F ratio, returning to
baseline within hours

• No bleeding events

• Higher dose? Combine with heparin?

Wang, 8th April JTH



Dixon, Crit Care 2010



Patient on prophylactic dose heparin
(Please ensure adequate doses especially high BMI)

New thrombosis 
On imaging

Therapeutic anticoagulation

 Worsening clinical situation (increasing O2 requirements)
 Clinical suspicion of a pulmonary thrombi 
 Need for ventilatory support
 Increase in D-dimers 

Double the 
prophylactic dose heparin 

YESNO

Experimental agents
on trial setting

Still
worsening

 Very high clinical suspicion of a pulmonary 
thrombi but imaging impractical

 Markedly raised D-dimers ? 
 Extracorporeal circuit thrombosis

Consider

ISTH DIC SSC proposal (under review)



Virchow’s
triad

Endothelial injury

Hyper-
coagulability

Stasis



ARDS: PEEP improves oxygenation, but also
increases intrathoracic pressure

pulmonary perfusion



Virchow’s
triad

Endothelial injury

Hyper-
coagulability

Stasis +++ 

High PEEP
Restricted fluids





Bacterial translocation in COVID, 
resulting in infected thrombi?

Viral gastro-enteritis
( Shock )

Post viral immune paralysis ?

Low amount of CFU 
can grow in thrombi ?



To summarize

• Give prophylaxis to everybody with COVID

• Consider double dose of prophylaxis in ICU

• Have a low threshold for CT imaging. Consider screening with US.

• Ddimer can be useful for monitoring but no clear cut off value known

• In case of heparin resistance, monitor with anti Xa levels

• In patients with PE, consider a PEEP trial 

• In patients with VTE and persistent fever, look for infected thrombi


