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reduced risk) for thrombotic events, or for thrombo-

cytopenia in prior studies of non COVID-19 pop-

ulations. For example, bevacizumab, a monoclonal

antibody that binds to vascular endothelial growth

factor, and is under investigational use for COVID-19,

is associated with increased risk for adverse cardio-

vascular events, including MI, cerebrovascular acci-

dents, and VTE (40 41). Alternatively, ngolimod, an

immunomodulating agent being tried for COVID-19,

may reduce reperfusion injury and improve out-

comes in patients suffering from acute ischemic

stroke (42). Hydroxychloroquine, recently receiving

Emergency Use Authorization from the U.S. Food

and Drug Administration for treatment of

COVID-19, may potentially exert antithrombotic

properties, especially against antiphospholipid anti-

bodies (43).

COVID-19 INVESTIGATIONAL THERAPIES AND

ANTIPLATELET AGENTS. Scientists are studying a

number of agents for COVID-19 treatment that may

have interactions with oral antiplatelet agents.

Table 3 presents potential drug interactions between

investigational drugs for COVID-19 and commonly

administered oral antiplatelet agents. Lopinavir/ri-

tonavir is a protease inhibitor and inhibits CYP3A4

metabolism. Although the active metabolite for

clopidogrel is mostly formed by CYP2C19, inhibition

of CYP3A4 may also lead to reduction in effective

dosage of clopidogrel. In contrast, inhibition of

CYP3A4 may increase effects of ticagrelor. There-

fore, the concomitant use of these agents along

with lopinavir/ritonavir should be cautioned.

Although limited clinical data exist, use of P2Y12

platelet function testing to guide the use of clopi-

dogrel or ticagrelor in this setting might be

considered. An alternative, in the absence of con-

traindications, is to use prasugrel, which is not

prone to these interactions (44 47). Remdesivir, a

nucleotide-analog inhibitor of RNA-dependent RNA

polymerase, is reportedly an inducer of CYP3A4;

however, dose adjustments for oral antiplatelet

agents are currently not recommended. Of note,

there are no known major drug-drug interactions

between investigational COVID-19 therapies and

parenteral antiplatelet agents such as cangrelor and

glycoprotein IIb/IIIa inhibitors.

TABLE 2 Association Between Coagulation Abnormalities or Markers of Thrombosis and Hemostasis and Clinical Outcomes in Patients With COVID-19

Han et al.,

2020 (24)

(N ¼ 94)

Huang et al.,

2020 (1)

(N ¼ 41)

Yang et al.,

2020 (26)

(N ¼ 52)

Zhou et al.,

2020 (20)

(N ¼ 191)

Gao et al.,

2020 (27)

(N ¼ 43)

Wang et al.,

2020 (16)

(N ¼ 138)

Wu et al.,

2020 (19)

(N ¼ 201)

Tang et al.,

2020 (7)

(N ¼ 183)

Lippi et al.,

2020 (22)

(N ¼ 1,779)

Lippi and

Favaloro,

2020 (23)

(N ¼ 553)

Lippi et al.,

2020 (36)

(N ¼ 341)

Platelet count

Setting of

comparison

ICU vs.

non-ICU

Dead vs.

alive

Dead vs. alive ICU vs.

non-ICU

Dead vs.

alive

Dead vs.

alive

Outcome,

per cubic

millimeter

196 (165–263)

vs. 149

(131–263)

191 (74) vs.

164 (63)

166 (107–229)

vs. 220

(168–271)

142 (110–202)

vs. 165

(125–188)

162 (111–231)

vs. 204

(137–263)

–48 (–57

to –39)*†

D-dimer

Setting of

comparison

Severe vs.

nonsevere

ICU vs.

non-ICU

Dead vs. alive Severe vs.

nonsevere

ICU vs.

non-ICU

Dead vs.

alive

Dead vs.

alive

Severe vs.

nonsevere

Outcome,

mg/l

19.1 vs. 2.1 2.4 (0.6–14.4)

vs. 0.5

(0.3–0.8)

5.2 (1.5–21.1)

vs. 0.6

(0.3–1.0)

0.5 (0.3–0.9)

vs. 0.2

(0.2–0.3)

0.4 (0.2–13.2)

vs. 0.2

(0.1–0.3)

4.0 (1.0-

11.0) vs. 0.5

(0.3–1.2)

2.1 (0.8–5.3)

vs. 0.6

(0.4–1.3)

3.0

(2.5–3.5)*

Prothrombin time

Setting of

comparison

Severe vs.

nonsevere

ICU vs.

non-ICU

Dead vs.

alive

Dead vs. alive Severe vs.

nonsevere

ICU vs.

non-ICU

Dead vs.

alive

Dead vs.

alive

Outcome, s 12.7 vs. 12.2 12.2 (11.2–13.4)

vs. 10.7

(9.8–12.1)

12.9 (2.9) vs.

10.9 (2.7)

12.1 (11.2–13.7)

vs. 11.4

(10.4–12.6)

11.3 (1.4) vs.

12.0 (1.2)

13.2 (12.3–

14.5) vs.

12.9 (12.3–

13.4)

11.6 (11.1–

12.5) vs.

11.8

(11.0–12.5)

15.5 (14.4–

16.3) vs.

13.6 (13.0–

14.0)

Troponin (hs-TnI)

Setting of

comparison

ICU vs.

non-ICU

Dead vs. alive ICU vs.

non-ICU

Severe vs.

nonsevere

Outcome,

pg/ml

3.3 (3.0–163.0)

vs. 3.5 (0.7–5.4)

22.2 (5.6–83.1)

vs. 3.0 (1.1–5.5)

11.0 (5.6–

26.4) vs.

5.1 (2.1–9.8)

25.6 (6.8–

44.5)*

*Mean difference, results from meta-analysis data. †Subgroup analysis of 3 studies.

COVID-19 ¼ coronavirus disease-2019; DIC ¼ disseminated intravascular coagulation; hs-TnI ¼ high-sensitivity troponin I; other abbreviations as in Table 1.
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Patients hospitalisés sur le pôle de gériatrie des
HUS testés par RT-PCR pour le diagnostic de
COVID-19 entre le 10 mars et le 8 avril 2020

n=164

Patients testés
positifs
n=82

Patients testés
négatifs

n=82

Patients exclus car
testés hors du pôle

de gériatrie
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Patients exclus car
sortis d’hospitalisation
avant le 30ème jour

post diagnostic
n=10

Patients inclus dans
l'étude 
n=68

Patients vivants au
30ème jour du

diagnostic
n=43

Patients décédés au
30ème jour du

diagnostic
n=25
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