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Istudy highlights

SinificanT drug associations grou

«  The study used electronic health records to search for drug candidates that could be Total Total Severity rate  Severity rate
H o,
repurpos ed to treat COVID-19 Drug study (by outcome) Drug class exposed unexposed (exposed) (unexposed) Odds Ratio OR [95% Cl]
« The study found 17 drug ingredients that are significantly associated with a decreased Primary outcome: all-cause of death
risk of death and other severe COVID-19 outcomes *PCV13a vaccine 338 8868 2.2 5.4 = 0.31 [0.12;0.81]
o . . . ‘q cal . *PCV13b vaccine 572 8634 2.0 4.9 —— 0.33 [0.15;0.73]
The hST, of dr'ugs pr'qposed by this STUdy could pPOV|de additional ms@hTS Into Diphtheria toxoid vaccine, inactivated  vaccine 937 8269 0.9 2.2 —— 0.38 [0.15;0.93]
developing new candidates for COVID-19 treatment Tetanus toxoid vaccine, inactivated vaccine 938 8268 0.9 2.1 . 0.38 [0.15;0.93]
. . Secondary outcome: on ventilator, cumulative severity
Patient selection *PCV13a vaccine 338 8891 2.2 5.9 — 0.28 [0.11;0.72]
’ *PCV13b vaccine 572 8657 2.0 54 —— 0.29 [0.13;0.64]
. — Diphtheria toxoid vaccine, inactivated  vaccine 038 8291 1.0 2.5 —— 0.37 [0.16; 0.85]
26,768 Patients tested positive for SARS- Tetanus toxoid vaccine, inactivated vaccine 939 8290 1.0 2.5 —a— 0.37 [0.16; 0.85]
Cov-2 infection Acellular pertussis vaccine, inactivated vaccine 902 8327 1.1 2.4 —a— 0.41 [0.18;0.95]
*PPSV23 vaccine 478 8751 2.8 6.5 —8— 0.46 [0.22;0.96]
Secondary outcome: in ICU, cumulative severity
0, . ]
| 129% 248',29/’) Excluded: ”ObEHR data “PCV13a vaccine 339 8928 25 6.7 — 0.27 [0.11:0.67]
uring 1-year prior Feb 15, 2020 “PCV13b vaccine 574 8693 23 6.2 — - 0.29 [0.14;0.61]
Flaxseed extract supplement 192 9075 4.0 11.6 = 0.37 [0.14; 0.97]
: \ 4 : Diphtheria toxoid vaccine, inactivated  vaccine 941 8326 1.3 3.0 —— 0.40 [0.19;0.84]
13,841 With at least one encounter prior Tetanus toxoid vaccine, inactivated vaccine 942 8325 1.3 3.0 s 0.40 [0.19;0.84]
the COVID-19 pandemic Acellular pertussis vaccine, inactivated vaccine 905 8362 1.4 2.9 —a— 0.44 [0.21;0.93]
*PPSV23 vaccine 480 8787 3.2 7.4 —— 0.44 [0.22; 0.89]
. . Secondary outcome: hospitalized—mild, cumulative severity
2,300 (16.62%) Excluded: asymptomatic . ) ’
—p ’ (t th t.o) ftost ymp Ethinyl estradiol estrogen 667 9081 1.1 3.2 —— 0.34 [0.13;0.88]
at th€ time of tes Turmeric extract supplement 148 9600 6.1 14.4 — 0.41 [0.17;1.00]
Ubidecarenone supplement 142 9606 7.7 18.0 —— 0.41 [0.19;0.92]
: A 4 : *PPSV23 vaccine 516 9232 9.4 17.2 —— 0.48 [0.32;0.75]
11,541 With symptoms at the time of test *PCV13b vaccine 617 9131 8.7 14.8 e 0.49 [0.33;0.74]
and with EHR data prior the Estradiol estrogen derivative 537 9211 3.2 6.4 —— 0.49 [0.26; 0.94]
COVID-19 pandemic Flaxseed extract supplement 213 9535 12.9 23.2 —&— 0.49 [0.27;0.89]
Azelastine antihistamine 489 9259 5.6 10.6 —a— 0.51 [0.30; 0.86]
Pseudoephedrine decongestant 733 9015 3.0 6.3 —— 0.51 [0.29; 0.90]
- : — *PCV13a vaccine 367 9381 9.7 15.5 —a— 0.51 [0.31; 0.85]
1,793 (15.54%) Excluded: had missing Dextromethorphan antitussive 765 8983 4.0 6.7 . 0.60 [0.36; 1.00]
demographic information Omega-3 fatty acids supplement 445 9303 11.7 17.0 —— 0.63 [0.41;0.98]
> 1,446 (12.53%) Race Fluticasone corticosteroid 2134 7614 6.2 9.0 —- 0.67 [0.51;0.89]
o . Ibuprofen NSAID 3086 6662 5.2 7.0 —— 0.70 [0.54;0.92]
1,176 (10.19%) Ethnicity
, .
Secondary outcome: in ICU, exclusive severity
. vV __ *PCV13b vaccine 566 8607 1.1 3.0 = 0.32 [0.12; 0.87]
9,748 Final study population
667 (6.84%) Hospitalized Secondary outcome: hospitalized-mild, exclusive severity
Turmeric extract supplement 144 9405 3.5 10.0 = 0.32 [0.10; 0.99]
0,
105 (1.08%) In ICU | Ethinyl estradiol estrogen 666 8883 0.9 2.7 = 0.35 [0.13;0.97]
84 (0.86%) On ventilator Azelastine antihistamine 477 9072 3.3 7.5 — 0.42 [0.22;0.80]
138 (1.42%) Dead Estradiol estrogen derivative 532 9017 2.3 4.9 —&— 0.46 [0.22; 0.98]
*PPSV23 vaccine 499 9050 6.5 11.8 —a— 0.52 [0.31;0.85]
Pseudoephedrine decongestant 728 8821 2.4 4.7 —&— 0.53 [0.28; 0.99]
. *PCV13b vaccine 602 8947 6.7 10.2 —— 0.60 [0.38; 0.94]
‘ STUd desu gn Fluticasone corticosteroid 2091 7458 4.5 6.4 —— 0.68 [0.49; 0.94]
Ibuprofen NSAID 3044 6505 3.7 5.2 —— 0.70 [0.51;0.95]
| | | |
Nov 15, COVID-19 PCR test Mar 10’ 0.05 05 1 2 5
2019 in TN, USA (first time positive) 2021 Odds ratio (95% Cl)
| | | |
| | >
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Y Y All patients Hospitalized patient
P pitalized patients Drug class TCe TCu SRe SRu OR 95% ClI
Characteristic N % N % Primary outcome: all-cause of death
Drug exposure Severity outcomes Total 9,748 100 667 100 Antidepressants 2,227/ 6,979 1.5 2.6 0.61 (0.31-1.18)
. - Age, y* 42 20 60 19 Antihistamines 2,941 6,265 1.5 2.1 0.88 (0.50-1.58)
Yes Hospitalized (mild illness) NSAIDs 4,495 4,711 1.1 1.6 0.53 (0.28-1.00)
No In ICU Sex Omega-3 supplements 687 8,519 29 51 059 (0.30-1.18)
On ventilator Men 3,878 39.8 336 50.4 Sigma-1 receptor agonists 1,448 7,758 1 2.4 0.44| (0.20-0.97)
Dead Women 5,870 60.2 331 49.6 SNRIs 512 8,694 2.4 3.8 0.75 (0.31-1.83)
SSRIs 1,381 7,825/ 1.9 2.4 0.73| (0.36-1.48)
‘ Outcomes Race Tricyclic antidepressants 316 8,890 1.5 3.4 0.41 (0.11-1.50)
White s Site 493 142
A Cumulative severity B Exclusive Severity BlaCk 11276 13.1 155 23.2 Antidepressants 2,232 6,997 1.7 3.2 0.54 (0-29 - 0-98)
oo oo Asian 260 2.7 17 2.5 Antihistamines 2,945 6,284 1.6 2.6 0.72 (0.42-1.22)
ot-nospitalize ot-nospitalize
and alive — and alive — o NSAIDs 4,507 4,722 1.3 2 0.54 (0.31-0.96)
:"Ofiz',tﬁ‘"zed) (H°_-°iz¢ﬁ"'zed) Ethnicity _ Omega-3 supplements 691 8538 3.4 56 062 (0.33-1.19)
mite 1Aness mite ITNEss N_Ot Hlstpanlc Or Latino 9,411 96.5 646 96.9 Sigma-1 receptor agonists 1,448 7,781 1 2.8 0.36 (0.17-0.76)
Hispanic or Latino 337 3.5 21 3.1 SNRIs 514 8,715 2.8/ 4.4 0.71 (0.31-1.64)
: . _ _ o SSRIs 1,384 7,845 2.1 3 066 (0.34-1.27)
On ventilator On ventilator Weighted Elixhauser comorbidity score Tricyclic antidepressants 318, 8,911 2.2, 39 0.51 (0.16-1.57)
<0 1,414 14.5 71 10.6 Secondary outcome: in ICU, cumulative severity
0 4,600 47.2 147 22 Antidepressants 2,242 7,025 2.1 3.9 0.53 (0.31-0.92)
1-4 1,363 14 69 10.3 Antihistamines 2960 6,307 2 3.1 074 (0.46-1.19)
o+ 2,371 24.3 380 >/ NSAIDs 4,528 4,739 1.6 2.5 0.53| (0.31-0.88)
* Reported as age mean and standard deviation Omega-3 supplements 694 8573 3.8 6.5 0.58 (0.31-1.06)
Sigma-1 receptor agonists 1,451 7,816/ 1.2 3.4 0.36 (0.18-0.72)
[ Included in the severe COVID-19 group SNRIs 516 8,751 3.2 5.1 0.66 (0.30-1.42)
[ Included in the non-severe COVID-19 group ‘ Effect trends across COVID-19 outcomes SSRIs 1,389 7,878 2.5/ 3.6 0.65 (0.35-1.18)
[ ] Excluded from the study ) A. Cumulative severity B. Exclusive severity Tricyclic antidepressants 320 8,947 2.8 4.7 0.53 (0.19-1.47)
[ m | Secondary outcome: hospitalized-mild, cumulative severity
ORO.S 0.6 0.9 OR 0.5 1.0 1.5 .
Antidepressants 2,414 7,334 79 99 0.81 (0.60-1.10)
S'l'g‘i'isﬂcal :E;é;\f\]ég lH Antihistamines 3,147 6,601 7.1 8.7 0.86 (0.66-1.13)
7 . . . . . Acellular pertussis vaccine, inactivated NSAIDs 4,820 4,928 6 7.5 0.74 (0.56-0.98)
«  The study applied the overlap weighing with a propensity score method to Adenosine monophosphate - IS S— Omega-3 supplements 757 8,991 11.1 15.4 0.67 (0.46-0.97)
adjust for differences between the patients exposed to the drug prior to Amlodipine Sigma-1 receptor agonists 1,520 8,228 55 9.1 0.56 (0.39-0.80)

- - : moxicilin ——— SNRI 572/ 9,176/ 12.1 12.9 0.93 (0.60-1.43
being diaghosed with SARS-CoV-2 (exposed group) and those not exposed Ascorbic acid g : 1 125 053 (0.60-1.43)
(unex osed rou ) Azelastine I SSRIs 1,472 8,276 7.8 10.3 0.7 (0.49-0.99)

P 9 P . . Benzgg?éﬁ}ﬁ Tricyclic antidepressants 355 9,393 12.1 12 1.19 (0.70-2.03)
* The PF‘OPCHSITY s.cor'e for be”t‘g exposed T_O a drug was es’nma’red. by a 8eph|alextin _ | Secondary outcome: on ventilator, exclusive severity
multivariable |Ong'|'lC regression model using age, sex, race, e’rhmcn’ry, and Cognte L Antidepressants 2203 6,949 09 1.8 0.6 (0.21-1.02)
weighted Elixhauser comorbidity score. De;ff‘::ﬁg%feggzl Antihistamines 2,915 6,237 08 1.4 063 (0.31-1.28)
. . e stiipestro
« The effect of drug exposure on COVID-19 outcomes was estimated using Diphtheria toxoid vaccinegi/nactivalted T T 1 NSAIDs 4,457/ 4,695 0.6 1.1 0.55 (0.26-1.17)
. . . . L. . _ oxycycline . .
welgh’red multivariable |09|S'|'IC regression Eicosa Segig?onpczgtnﬁ I ] 2mega13 SUpplements. . 1 223 jjig (2)2 iz (1)(2)1 23'32 (2).222
. . . . . . . IgMa-1 receptor agonists ) ) . . . . -U.
« All drugs with corresponding effect estimates indicating reduced severity Esomeprazole - 1 s:ms PrOTas e B e T
[ [ l - I ___ ’ : : : :
risk (OR < 1) were rgpor“fed as pOTenTICll candidates for' COVID-19 | Flaxslzellejﬂce;gg?,‘cg SSRIs 1,365 7,787 0.9 1.7 0.48  (0.20-1.17)
treatment repurposing. Fluticasone B o — —
Gcliulfé)i?grggg(ne Antidepressants 2,208 6,965 1 2.3 0.41 (0.20-0.85)
I_—IydrOChlorl%T;i)arlgli‘g(ne Antihistamines 2,927 6,246 1.1 1.7 0.76 (0.41-1.40)
Inﬂuenza ﬁ virus %Eé“;g gm!ggg NSAIDs 4,470, 4,703 0.8 1.4 0.47 (0.24-0.93)
nfluenza A virus (H3 i
P T—— T — Influenza "'r“&e"’%?,tr'gﬂi@ O.mega-3 supplements- 679 8,494 19 3.2 0.6 (0.26-1.37)
Significant  Potential Significant  Potential Lisinopril Sigma-1 receptor agonists 1,442 7,731 0.6 1.9 0.35 (0.14-0.86)
Dead 4 58 213 4 58 213 Loratadine e e SNRIs 508 8,665 1.8 2.6 0.68 (0.25-1.85)
On ventilator 6 69 223 0 21 164 Meloxicam ] B SSRIs 1,367 7,806 1 2 0.43 (0.18-1.01)
In ICU - 31 738 1 35 178 Methylprednisolone acetate I T :

— : Metoprolol succinate Tricyclic antidepressants 316 8857 1.5 2.5 0.52 (0.14-1.95)

Hospitalized-mild 14 89 304 9 72 289 Mupirocin T R - -

Naproxen Secondary outcome: hospitalized-mild, exclusive severity
Omegg 3 faty acids — Antidepressants 2,350 7,199 6 65 0.96 (0.68-1.36)
Rosuﬁ’lfsr;g{% Antihistamines 3,073| 6,476 5.2 6 0.92 (0.68-1.24)
Sl_gpr:/:jtgst:g I NSAIDs 4,698 4,851 45 53 0.8 (0.59-1.09)
Se""tV EliatE Cumulative severity __ Exclusive severity Testosterone Omega-3 supplements 727 8,822 7.8 10.5 0.71 (0.46-1.08)
oear = — Tetanus toxold vacaine, e raine — e Sigma-1 receptor agonists 1,501 8,048 4.4 6.4 0.66 (0.44-0.98)
n ventilator 161 84 Tropicamide

InICU 199 105 Varicella zoster virus glycoprotein E SNRIs 554/ 8995 9.4 87 1.09 (0.67-1.76)
Hospitalized-mild 680 481 X"tazr&'&fe}ﬁ ] SSRIs 1,435 8,114 56 7.3 0.72 (0.48-1.07)
Not hospitalized, alive 9068 9068 M I V D M I V D Tricyclic antidepressants 346/ 9,203 9.8 8.3 1.41 (0.78-2.55)
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