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(The information included in this review reflects the evidence as of the date posted in the
document. Updates will be developed according to new available evidence)

Disclaimer

This document includes the results of a rapid systematic revieemfauailable literature. The
information included in this review reflects the evidence as of thesdetein the documentet,
recognizing that there are numerous ongoing céinida@sPAHO will periodically update these
reviews and corresponding recommendations as new evidence becomes available.
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Ongoing Living Update of Potential COVID-19
Therapeutics: summary of rapid systematic reviews

Take home message thus far:

AMore thar200 therapeutic options or their combinations are being investigabee thari,700
clinical trialdn this review w examine80therapeutic options

AFindings fom the RECOVERY Triahowed thabw doses of dexamethas@engof oral or

intravenous preparation once daily for 10 daysjicantlyeduced mortality by oitieird in

ventilated patients and by one fifth in patients receiving oxygdmerdntipated RECOVERY

Trialfi ndi ngs and WHOGO6s SOLIDARITY Trial findings
hydroxychloroquine amapinavir/ritonavir in terms of reducing-@8y mortality or reduced time

to clinical improvement or reduced adverse events.

AcCurrertly, there is no evider of benefit in critical outcomes (i.e. reduction in mortality) from any
therapeutic option (though remdesivir is revealing promise as one option based on 2 randomized
controlled trials) artthatconclusively allows feafeand eféctive use to mitigabe eliminatehe
causative agent of COAI®.

A Cu r as eiverinegtin, we foundnlvitrestudy andt observational studies that were largely
confounded (nonrandomized), and lacked the methodological rigor to allow mdehoceoinfithe
results. They were gpeint and norpeer reviewed and were judged to be of high risk of bias and
very low quality ofvedence. The researchers concluded in large part that the findings could be
considered hypothesis testimgl urged the condt of large sample sized RCTs to assess any
clinical benefit

AcCurrently, as tafipiravirwe found 1 RCT and 2 observational studies. The results were
inconclusive for benefits of favipiravir, and sample sizes were small and results campreia largely
prints and no#peer reviewed publications. The 2 nonrandomized observational desigds reveale
suboptimal methods with no optimal adjustments, masking, or stratifisagoant release by
Glenmark announced promising results from a Phase 3 Ctinioafl favipiravir in patients with

mild to moderate COVIEL9. A Phase 3 RCT demonstratessttatlly significant faster time to

clinical improvement with favipiravir treatment compared to control (n=150 patients).

In addition, &" piece of evideecemerged via an internet publication (url:
https://lwww.trialsitenew.com/fujitahealthuniversityfavipiravirtriakevidencegso-statistically
conclusivébenefitto-covid19-patientsa-questioamarkfor-favipiravir/) of preliminary findings in
a very small RCT (n=88 patients). The study initially loo&@dnétcted geents with either mild
or no symptoms at all at 47 sites across Japan (one patient dropipe@6ortp of patients who
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were administered favipiravir on the first day, researchers found that the virus disappeared on day
six while with the delayed grdthe patients who started takiagipiraviron day 6 of the iliness)

the same pattern occursgldere the iliness started disappearing by the morning of the sixth day.
The findings were inconclusive and did not yield statistically meaningful results.

Alternatively, a receBainglades8ocietyf Medicing BSM)studyconcludedhat Favipiravir

evidences c | ceuasafetyandeffectivityagainsCOVID-19 (url:
https://www.trialsitenews.contie-dhakatrialclearcut-evidencdavipiravireffectiveagainst
covid19with-compellingresults). Researchersportedhat 96%o0f patientsverefoundto have
negativeestresults(RT-PCR)afterthe favipiravitreatmentThe studyinvolved50 COVID-19

positive patients participating following four days of favipiravir treatment. Researchers found that
48% of the patients were COVID negative and by theé"tay, that numbeose t096%.

In addition, the patient group on favipiravir revealedumegon improvement three times higher
than the placebo group; the favipiravir group had a 44% more viral clearance than those on the
placebo; and researchers found the favipitdjyacss had no significant side effects.

A Pat i ent sl9, wdqently ol@eDadult®and with established comorbslitisas

diabetes, hypertension, obesity, cardiovascular disease, kidney disease, and liver disease as well as
malignancyare reeiving multiple concomitant medications, without considering possgioe adv

events and interactiofidis is an area of research that is being overlooked and the potential toxicity
due to concomitant treatments must be urgently addressed.

A The edsationosiichasivermectin, antivirals, and immunomodulators, &ersng ot
should be done in the contexipatient consentedihically approvedandomized clinical trials
that evaluate their safety and efficacy.

AWHO/PAHO is continually monitoringngoing research on any possible therapeutic. As
evidence emerges, theRl@/PAHO will immediately assess and update its position, and
particularly as it applies to any speciaysuip populations such as children, expectant mothers,
those with immune cditions etc.

AWHO/PAHO is also mindful of the emerging differential impact of CGMDn ethniand
minoritygroups and is continuously seeking data that could help in mitigating excess risk of severe
illness or death to minority sgioupsThese groupare plagued Iyocial and structural inequities

that bring to bear a disproportionate burden of COVID illness onto them.

A The safety of t he -I9iitkeypriority tosmpfoveehe quality offtareo m C O
in the provision of health sares.

A T heeains anrurgent need for additional-jighiity randomized controlled trials that includes
patients with COVIEL9 before any therapeutic options can be administered with any confidence.
The importance of an adequately designed and regionieal triiis paramount in eviderbased
medicineMost of the research to date on COVID has very poor methodology that is hidden and
very difficult to validate. The depth of transparency that is required is very lacking.
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Background:

The vastmount of data that will be coming will preseiportantchallenges and it must be
interpreted quickly so ththe correct most optimal treatment decisions can be made with as least
harm to patients, and that manufacturersapply chains canale ugroductionrapidly This

will ensure thateportedlysuccessful drugs can be administered to as many patientsdirdely

a manner as possitiéoreovey if evidencendicateshat a medication iogentially sutoptimal

andnot effective, thethemanyongoing clinical triat®uld change focusnd pivotonto more
promising alternative&dditionally, many are using drugs already in huge volumes and also via
compassionate or single use applicativis absolutely imperative therefore pinascribesbe

given the mosipdated research evidence fast to inform if what was done was optimal or if it is not
optimal or even harmftd patientsThe following evidenatatabaseas complietb orient the
published studies thus far and will endeavour tio dllid table lishs research is released the

public spacé&he drugs currently under review(Biex 1)

Box 1:Therapeutics reviewed

Drug name Number of studies published thus(RET and
observational)

Meplazumab
Ivermectin
Siltuximab
Danoprevir
Tocilizumab (IL6)
Favipiraviavigan)
Darunavir
Nelfinavir
Remdesivir
Chloroquine or hydroxychloroquine 44 (2 retracted)

Convalescent plasma 16
Corticosteroidédexamethasone, methylprednisolone et{ 11 (+1 combinatia TCZ plus methylprednisolone serie
Arbidol/Umifenovir
Lopinavir/ritonavir
Interferonalpha
Interferonbeta
Anakinra

heparin (anttoagulants)
&-Lipoic acid

Ruxolitinib

IVIG

Sarilumab

Famotidine

Lenzilumab

Leflunomide

NSAID

Statins

SIS NG

R RRR RPN R RO~ o]~

1 WHO. Offiabel use of medicines for COVID. Scientific brief. March 31st, 202@tps://www.who.int/news-room/commentaries/detail/offlabetuseof-
medicinesfor-covid-19
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Colchicine 1

Nitric oxide 1 (commentary)
Vitamin C

AVIFAVIR

Resveratrol

Bevacizumab

kininkallikrein systemhibitors
Mesenchymal stem cell transplantation

N R

Methods:

MEDLINE and EMBASE electronic database®wearched fro2020to present4ugust 10
2020)using a mix of keywords such as COWIand respective drug names, along with any
relevant variant$he search did not use a randomized controlled triaFdtezxample, the

COVID-19 terms wer@xpCoronavirus Infections/ or exp Coronavirus/ or exp Severe Acute
Respiratory Syndrome/ or exp SARS Virus/ or coronavirus.mp. or severe acute respiratory
syndrome coronavirus 2.mp. or 2019 nCoV.mp. or 2019nCoV.mp. or 2019 novel coronavirus.mp.
or new coronarus.mp. or novel coronavirus.mp. or SARS-2.mp. or SARS Ce¥.mp. or

COVID 19.mp. or COVID19.mp. or COVID19.m@The decision was to also search yecific

drug name under study.

PubMed waalsosearched daily during this period as a mearia torgpid assessment of any
emergent publicatiorBearches were conducted daily from Maftto Isesent to uncover any

new evidencdevidence wasonsidered from additional sources such as manuscript reference lists
clinical trials registers (suchhasinternational Clinical Trial Registry Platfamd)online trial

portals that prpublish aidies not yet having completed the-p@@ew processor example, we

have searched and will continue to search the largest clinical medicine prefwiyt repos
medRxiv.org, on a daily basis.

The focushas been oany types of comparative effectiveness research (ideally RCTs studies) for all
of the included therapeugibarmacologicatterventiongadults and childreahd this review was

open to any stly that could be informative, including s&s&s and obsational designédults

and children exposed to or with confirmed or suspected GOAAREre and will be included.

Trials that compare interventions healdead or against no intervention @cpbo is the focus.

We have focused on comparative effectgestadies that provide evidence on patmgurtant
outcomesbut were open to all reported outcomes at thi$ hloelectronic database search
restrictions were imposed. If matalyticgbooling was and is possible from retrieved evidence,

this revew would seek to do this to derive more precise estimates afneffdetive additional

statistical power

A risk of bias assessment was applied to RCTs as well as observational siadiesfocu
randomization, allocation concealment, blindingioattior other relevant biases to the estimates
of effect, as well as selection bias, residual confounding bias, statistical adjustment, matching

2World Health Organization. R&D Blueprint novel Coronavirus. Outline of trial designs for experimental therapeutics. VEHEE netenber
WHO/HEO/R&D Blueprint (nC@2020.4. Available atttps://apps.who.int/iris/bitstream/handle/10665/330694/WH®IEQ
RDBIlueprintnCo¥020.4eng.pdf?ua=1
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(propensity score), stratification, or resirictiespectivey The GRADE&Eedbui cod me
method was applied to individoatcomes pestudy to derive a certainty/quality of evidence rating

to establish how much confidence one couldihdkie estimates of effediheseare principally

single stdies and the appaich was to consider the outcomes per study in a rapid manner to
establish some sensézdR A D E ratihgi per edicome and then to derive an overall rating. The

overall rating is based on the lowest rating from among thédiomimaantpatient outomes. The
reporting in these studies was very pooces@ard the general methodologies were very weak. This
has been a rapid, albeit-syiimal applicatioonf GRADE methodswhile seeking to apply as

much rigor to a flawed body of ende emerging frothe current reportingcross COVIBL9

research in genéral

For any metanalytical pooling if and when data allows, wegaltmpool all peereviewed
studies with nopeerreviewed studies. We will present the combined analyseerove will
also apply a sensitivity analysis and separate aavpaerstudies to examine the estimates of
effect based on the higher quatitidies that would have undergone scientific scrutiny and will
present these separat€here were someudy instances whereby we provide systeragigw
(metaanalysis) evidence indirectly related to CE&ldpatients e.g. corticosteroids in patieitis
ARDS.

3 Higgins JPTGreen S, editors. Cochmmandbook for Systematic Reviews of Interventions Version 5.1.0 [updated March 2011]: The Cochrane
Collaboration; 2011.

4 Andrews J, Guyatt G, Oxman AD, Alderson P, Dahm RYRalck, et al. GRADE guidelines: 14. Going frademese to recommendations
the significance and presentation of recommendations. J Clin Epidemiol. 2013;66¢257Epub 2013/01/15. pmid:23312392.
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Results
Risk of Bias and GRADE certainty of evidence assessment

Overall, ar risk of bias assessment for the limmgpdrtedRCTSs resulted in high risk of bias due to
suboptimal randomization, allocation concealment, and blinding (as wellrastbtbeéological

and reportingoncerns). RCTs were also very small in sizec&sthhth event numbers. The
methods were very poorevall and theeporting was vesuboptimal For the observational
studies which comprised the bulk of stygliesently published (including a vast proportion being
pre-publications that are non peeriewed)we had concerns witie lepresentativeessof study
groups (selection biaghd imbalance of the known and unknown prognostic factors (confounding).
Many studiearealso at risk of being confounded by indicalitwst are not prospective in natu
and the outcome measures are mainly heterogenigowsle variation in reporting across the
included studies. In genefallow-up was shornd as mentionedonfounded potentially by
severity of disease, comorbidities, previous or concomitant lO\#&atmenThe Risk of Bias
assessment eaich randomized controlled trial is presented in the appendix.

Main findings
Corticosteroids (dexamethasone):

RECOVERY Trial on Dexamethasone

Followup complete for®% of patients

Limitation as only studigatients in hospital

Dexamethasone reducesih by about 1/3 in hospitalized patients with severe respiratory illness
and complications (COVHD9 patients)

Appears to be effective in reducing death in severely ill COVID patients needing respi@atory supp

1 2,104 patients randomized to dexametkea&omg once daily (orally or 1V) for 10 days and
compared to 4,321 patients randomized to standard care alone

1 Dexamethasone reduced deaths by 1/3 in ventilated patients (rate ratio 0.65, 95% CI 0.48 to
0.88, p9.0003), and by 1/5 in other patients reggixygen only (rate ratio 0.80, 95% CI
0.67 to 0.96, p=0.0021), and no benefit in those who did not need respiratory support (rate
ratio 1.22, 95% CI| 0.86 to 1.75, p=0.14).

1 Dexamethasone reduced deaths bynlv@ntilated patients (rate ratio 0.64, 95%52 to
0.81), and by 1/5 in other patients receiving oxygen only (rate ratio 0.82, 95% CI 0.72 to
0.94), and no benefit in those who did not need respiratory support (rate ratio 1.19, 95% ClI
0.91to 1.55).

1 Reduces 28ay mortality by 2.8%
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Corticosteroids (methylprednisolone):

METCOVID Trial onmethylprednisolone
Limitation as only studied patients in hospital
A tendency on mortality reduction was observed

1 Overall 2&lay mortality was 76/199 (38.2%) mphacebo group vs 72/194 (37.184he
MP group (HR 0.924 95%CI 0.669275; P=0.629).

Figure 1:All-cause mortality @brticosteroidsse inrandomized control trials COVAID patients
(RECOVERY- Dexg METCOVID andCorratGudinoet.a)

Weight Weight

Study TE seTE Risk Ratio RR 95%-Cl (fixed) (random)
RECOVERY - Dexamethasone -0.11 0.0476 -|— 0.89 [0.81;0.98] 87.4% 87.4%
GLUCOCOVID 0.22 0.4806 i 1.24 [0.48;319] 0.9% 0.9%
Metcovid -0.03 0.1299 e 0.97 [0.75;1.25] 11.8% 11.8%
Fixed effect model < 0.90 [0.83; 0.99] 100.0% --
Random effects model < 0.90 [0.83; 0.99] - 100.0%
Heterogeneity: /% = 0%, t* = 0, p = 0.66 ! !

05 1 2

Corticosteroids (all RCTs including the Horby et al. 2020 RCT, with a subgroup
assumption is all patients had received invasive mechanical ventilation had ARDS):

1 Pooling of the existing RCTs of corticosteroid use in ARDSs patients with the emerging
Horby et al.dexamethasone RCT in COVID patients on invasive mechanical ventilation,
we found benefit for corticosteroid use (data igsaped by type of corticosteroid)
(Forest plot follows).

1 Urgent study is needed to address issues arousdigyugxcity wih corticosteroid use in
combination with other therapeutics (often a challenge for elderly patisigsifcaint
cotreatments regimens arignessing in COVIEL9), the optimal dosing, timing of dosing,
and type of corticosteroid.

1 However, witldifferent doses, time of dosing, type of corticosteroids, there is uncertainty.
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Figure 2: All-cause mortality @brticosteroidase inrandomized control trials patients with ARDS
(low heterogeneity)

Corticosteroids Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
1.2.1 Methylprednisone
Meduri 2007 (1) 15 63 12 28 6.5% 0.56 [0.30, 1.03] +
Rezk 2013 (2) 0 18 3 9 0.3% 0.08[0.00, 1.32] ¢
Steinberg 2006 (3) 26 89 26 91 11.1% 1.02 [0.65, 1.62] I
Subtotal (95% CI) 170 128 17.9% 0.67 [0.32, 1.40] s —
Total events 41 41

Heterogeneity: Tau? = 0.23; Chi? = 5.10, df = 2 (P = 0.08); I’ = 61%
Test for overall effect: Z = 1.06 (P = 0.29)

1.2.2 Hydrocortisone

Liu 2012 (4) 2 12 7 14 1.4% 0.331[0.08, 1.31] +

Tongyoo 2016 (5) 34 98 40 99  16.7% 0.86 [0.60, 1.23] —1
Subtotal (95% CI) 110 113 18.1% 0.68 [0.30, 1.52] ———e S —
Total events 36 47

Heterogeneity: Tau? = 0.19; Chi? = 1.74, df = 1 (P = 0.19); I> = 42%
Test for overall effect: Z = 0.94 (P = 0.35)

1.2.3 Dexamethasone

Horby 2020 (6) 94 324 278 683 42.3% 0.71[0.59, 0.86] —a—
Villar 2020 (7) 33 139 50 138 16.0% 0.66 [0.45, 0.95] —_—
Subtotal (95% CI) 463 821 58.3% 0.70 [0.59, 0.83] ‘
Total events 127 328

Heterogeneity: Tau? = 0.00; Chi® = 0.16, df = 1 (P = 0.69); I> = 0%
Test for overall effect: Z = 4.08 (P < 0.0001)

1.2.4 Inhaled Budenoside

Zhao 2014 (8) 9 24 13 29 5.7% 0.84[0.43, 1.61]
Subtotal (95% CI) 24 29  5.7% 0.84 [0.43, 1.61] ——ee—
Total events 9 13

Heterogeneity: Not applicable
Test for overall effect: Z = 0.53 (P = 0.59)

Total (95% CI) 767 1091 100.0% 0.74 [0.63, 0.87] P
Total events 213 429

Heterogeneity: Tau® = 0.01; Chi*> = 7.86, df = 7 (P = 0.35); I’ = 11%
Test for overall effect: Z = 3.71 (P = 0.0002)

Test for subgroup differences: Chi? = 0.29, df = 3 (P = 0.96), I = 0%
Footnotes

(1) methylprednisolone with loading dose 1 mg/kg; 1 mg/kg/day for 14 days; 0.5 mg/kg/day next 7 days; 0.25 mg/kg/day next 3 days; then...

(2) Corticosteroid methylprednisolone; loading dose of 1 mg/kg, then infusion of 1 mg/kg/day from day 1 to day 14; 0.5mg/kg/day on days 15 to...
(3) single dose of 2 mg of methylprednisolone per kilogram (kg) of predicted body weight was followed by a dose of 0.5 mg per kg of predicted...
(4) hydrocortisone 100 mg IV 3 times a day for 7 days

(5) Hydrocortisone was given daily as an intravenous bolus (50 mg in 10 ml of normal saline) every 6 h for 7 days

(6) Subgroup of those requiring invasive mechanical ventilation and given 6mg dexamethasone daily for 10 days

(7) Dexamethasone intravenous dose of 20 mg once daily from day 1 to day 5, which was reduced to 10 mg once daily from day 6 to day 10

(8) inhaled budesonide 2 mg twice a day for 12 days

0.5 0.7 15 2
Favours corticosteroids Favours control

Glucocorticoids

1 A recent observational studyLiB06 hospitalized COVAIDO patients that focused on the
optimal dosing, found that early glucocorticoid use and an initial CRP of 20 mg/dL or
higher was associated with a significantly reduced risk of mortality or Myustecha
(odds ratio, 0.23; 9524, 0.080.70) and adjusted (aOR, 0.20; 95% CH(6@% analyses.
Conversely, glucocorticoid treatment in patients with CRP levels less than 10 mg/dL was
associated with a significantly increased risk of mortality orudatjosted (OR.64;

95% Cl1,1.395.03) and adjusted (a@R.4; 95% CI, 1.8250) analyses.
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Remdesivir:

1 We foundn=3 RCT comparative studies to present whereby we coulanalgtacally pool
n=2 of them, with both comparing remdesivplecebo; aBRCT compared duration of
treatment 5 vs ifay course

1 The modelling approach considered both-effiect and a random effects approach and
sensitivity analysis is presented (Table 1)

1 The fixedeffect approach was the principle approacm(thieenumber of pooled studies is
smalle.g. <3, the freffect approach allows for more weight to be given to the study (s) with
the larger sample size/events/data)randaled reductions in mortality (RR=0.67, 95% CI
0.46 to 0.97, p=0.03; moderate a&sty time to clinical improvemenB@less days, from
3.86 days less to 4.05 less days, p<0.0001; moderate certainty), serious adverse events
(RR=0.77, 95% CI 0.63 to 0.94, p=0.010; moderate certainty) and all adverse events
(RR=0.87, 95% CI 0.79 t®6, p=0.004; moderate certainty).

f Basebn GRADE, all certainty was rated as 0 mc
concerns (small numbers of events, small sample sizes, wide 95% confidence intervals)

1 GRADE concerns emerged for issues of impradisinall numbers of events) and
inconsstency (elevatet).

1 Analysis found that remdesivir does have a modest and significant reduction in mortality, the
time to clinical improvement, all adverse events, and the number of serious adverse events.

0 These results are promising for remdesiviwaild there were elevated deaths in
the drug group, analysis did uncover a significant though modest reduction.

1 These results are promising and indicates benefit yet it is more than likely that as an anti
viral, remdesivir is not sufficient on its owd may be suitable in combination with other
treatments. Additional research is needed and is ongoing to clarify and contextual these
promising finding&-igures 2nd3).

Table 1 Sensitivity analyses for all outcomes by-éftedt versus randeeifects modeling

Outcomes Fixed-effect modeling Random-effect modeling
Mortality (14day follow up) RR 0.67 (95% CI 0.46 to 0.97) RR 0.72 (95% CI 0.42 to 1.23)
Time to clinicalmprovement (days) MD -3.92 {4.01 t0-3.83) MD -3.01 {4.97 t0-1.05)
Seriousdverse effects RR 0.77 (95% CI1 0.63 to 0.94) RR 0.77 (95% CI1 0.63 to 0.94)
All adverse events RR 0.87 (95% CI1 0.79 to 0.96) RR 0.91 (95% C1 0.74 to 1.11)
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Hydroxychloroquine-chloroquine:

We foundn=45 studies to this date, with Randomzed controlled trials (R'9 and31
observational studies (prospective, retrospective, aseres®éth or without some form
of matching or adjustment (though limitea 2 systematic reviews/maielysis
assessing the followiogmbination ofreatnents(2 studies were retracted)
0 HCQ vs no HCQ or SoC or placebo controlZ@=
HCQ vs lopinavir/ritomvir (n=2)
HCQ high dose vs low dose (n=1)
HCQ + Azithromycin (AZ) vs SoC (n4L
HCQ + AZ case series (n=2)
HCQ + doxycycline (n=1)
CQ vs historical corgls (n=2)
HCQ +AZ +zinc vs combinations (n=2)
HCQ usage among heattlre workers (HCWSs) (n=1)

O O0OO0OO0OO0OO0O0O0

Thecertainty oguality of studiessing the GRADE approach was underpinned by typically
highrisk biased estimates of effect and all were rated as veryioty cexcept for one

rated at lownoderate certainty and one at low certainty evidence

Thereis currentlysufficient evidence on the benefitiyrdroxychloroquine and the vast
majority of research thus far on hydroxychloroquine suggests nohen&iECOVERY

trial foundno significant difference in the primary endpoint-afa38mortality (2%%
hydroxychloroquine vs. 23.5% usual care; hazard ratio 1.11 [95% confidence interval 0.98
1.26]; p=0.10). There was also no evidence of beneficial effexgtpital stay duration or
other outcomes. Researchers reported that the data convincioglyamyemeaningful
mortality benefit of hydroxychloroquine in patients hospitalised with CI3VIIhe
RECOVERY trial has shown that hydroxychloroquine isweffective treatment in

patients hospitalised with COVIDMoreover, there is some accumulating evidence of
harm of hydroxychloroquine use e.g. Figure 2 and no difference on the impeatiee all
mortality (Figure 3).

While some agencies are comgdR€Ts to definitively answer the question on HCQ/CQ
effectiveness, the vast majority of research is underpinned by weaker observational studies
yet predominantly pointing to no benefit. Since January 2020, the gbalippblished
research even for edrvational research has improved, but generally still very poor across
COVID-19 research and HCQ research.

We found n2 RCT assessing hydroxychloroquine versus placebo as postexposure
prophylaxis for COVIEL9. Hydroxychlmquineshowed a trend on prevegithe

incidence of new illness compatible with COWafter exposurklowever certainty was

low because of studies methodological limitations and imprecision.
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Figure 3: Adverse effects dfydroxychloroquine use in RCTs

Hydroxychloroguine/chloro Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Chen, 2020 {13 4 15 3 15 23.9% 1.33 [0.36, 4.97] —
Chen, 2020 () 2 31 0 31 4. 6% 5.00[0.25,100.08] —
Huang, 2020 ] 10 0 12 53%  13.00[0.81, 209.86] b
Tang, 2020 21 70 7 75 BEA% 3.21 [1.46,7.09] ——
Total (95% CI) 126 133 100.0% 2.86 [1.51, 5.45] -
Tatal events 32 10
Heterogeneity: Tau®= 0.00; Chi*= 2.76, df= 3 (P = 0.43); F= 0% ID.DD'I 0?1 150 10005
Testfor overall effect 2= 3.21 (F=0.001) Favours HCQJ/chloroguine  Favours control

Figure 4: All-causenortality of hydroxychloroquine use in principally nonrandomized

observational cohort studiasCOVID-19 patients (high heterogeneity)

HCQ Control (no HCQ) Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.4.1 Observational mortality
Arshad (Henry Ford) 2020 162 1202 108 408 18.4% 0.51[0.41,0.63] -
Barhosa, 2020 4 Ehl 1 32 5.5% 4.13[0.45, 34.92] —
Geleris 2020 187 811 5 a65  18.2% 1.46[1.13,1.88] -
Magagnoli 2020 27 ar 18 198 16.3% 2.441.42, 414] —
Mahévas, 2020 3 84 4 ar 8.7% 0.87 [0.20, 3.76] — T
Mallat 2020 0 23 0 11 Mot estimahble
Membrillo 2020 27123 21 43 17.0% 0.45([0.29, 0.71] e
Yu 2020 9 48 238 520 15.8% 0.41[0.23,0.74] —
Subtotal {95% CI) 2419 1835 100.0% 0.89 [0.49, 1.60] -
Total events 389 465
Heterogeneity: Tau®= 0.45; Chi®*= 6850, df=6 (P = 0.00001); I*= 91%
Testfor overall effect: Z=0.40 (P = 0.69)
1.4.2 RCT mortality
Chen, 2020 (1) 1] 14 1] 14 Mot estimable
Subtotal (95% CI) 15 15 Not estimable
Total events 0 0
Heterogeneity: Mot applicable
Test for overall effect: Mot applicable
Total (95% CI) 2434 1850 100.0% 0.89 [0.49, 1.60] -
Total events 389 465
Heterogeneity: Tau®= 049, Chi*= 68.50, df= 6 (P = 0.00001); F=91% 'D.D1 DH 1'D 1DD'

Testfor overall effect: Z=0.40 (P = 0.69)
Testfor suboroup differences: Mot applicable

Favours HCQ  Favours control

Figure 5:Prevention of infection in those expose@@VID-19 withhydroxychloroquine uge
randomized controllgdals(Mitja et al [ BCN PEP Co¥] and Boulware et al [COUD® PEP])

Weight Weight

Study TE seTE Risk Ratio RR 95%-Cl (fixed) (random)

BCN PEP CoV-2 -0.07 0.1656 — 0.93 [0.67; 1.28] 54.6% 54.6%

COVID-19 PEP -0.25 0.1815 0.78 [0.55; 1.11] 454% 45.4%,

Fixed effect model _ 0.86 [0.67; 1.09] 100.0% -

Random effects model —_— 0.86 [0.67; 1.09] = 100.0%
T 1

Heterogeneity: F=0%,1" =0, p =048
0.75 1 1.5
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Convalescent Plasma:

At this time, the research on convalescent plasma (CP) is underpinned by largely
observational studies that are confounded, very small sample sizegsaridhisvianits

any confidence in the findings. One very large convenience sample of 20,0@hpatients
adverse events adds important information to the possible use of CP inrXO(@dli2nts.

The convenience sample appears to indicate that CP isygeaferal hospitalized patients
with COVID-19, and support the notion that earlier administratiplasrha within the

clinical course of COVHR9 is more likely to reduce mortality.

A Cochransystematic revigiaund 20 studies (1 RCT, 3 controlled MRSS non

controlled NRSIs) with 5443 participants, of whom 5211 received convalescent plasma.
Researchers concluded there is great uncertainty on whether convalescent plasma is
beneficial for people admitted to hospital with COY®D

The RCT looked atfC(n=52 patients) vs standard treatment alone (n=51) with a median
age of 70 and 58.3% of patgeebeing male. Hypertension, cardiovascular disease, diabetes,
kidney disease, and liver disease were the principle type®dfidiies.

The trial was stogpl early before arriving at its targeting sample size of 200 suggestive that
it was underpowette

Among those with severe disease, the primary outcome occurred in 91.3% (21&2B) of the
group vs 68.2% (15/22) of the control group (HR, 2.15 [95% CH#.32Z)p= 0.03);

among those with |Hilareatening disease the primary outcome occurred% (8029) of

the CP group vs 24.1% (7/29) of the control group (HR, 0.88 [95% €2,833%= .83)

(Pfor interactiorr .17). There was no significant difieesin 2&lay mortality (15.7% vs
24.0%; OR, 0.65 [95% CI, 6296];p= .30) or timdrom randomization to discharge
(51.0% vs 36.0% discharged by day 28; HR, 1.61 [95%-2I198]8& .12). CP treatment
was associated with a negative conversgafratal PCR at 72 hours in 87.2% of the
convalescent plasma group vs 37.5% of theotgroup (OR, 11.39 [95% CI, 3.91

33.18]p< .001). Two patients in the CP group experienced adverse events within hours
after transfusion that improved with suppertare.

The RCT waspenlabel, randomization and concealment appeared reasonalagevell
Methodologically an improvement from among the C@\Besearch published to date.
Larger sample sized RCTs are needed urgently to establish the benef)tdbClRarand
whether this treatment option will be stalwhe or work optimally in ctmation with

other therapeutics.
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Tocilizumab (IL -6):

Twentythreetocilizumab studie2 standalone andwo revieve plus one combination TCZ plus
corticosteroiy) are presented@hese studies have not been definitive and are largely observational,
while showing preliminary information that suggests urgent examination in large RCTs. We provide
preliminary pooling of the data for mortality (unadjusted and adjusted this timeuggests no

benefit. Given the high risk of bias and methodological concerns in the body of evidence, the
confidence in estimates is very low. It is anticipated that ongoing RCT data will become available
soon and this will be updated(fe 4).

Figure 6: Mortality (adjusted and unadjusted) for tocilizumab

Tocilizumab Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% Cl
1.1.1 Adjusted
Garcia 2020 a Tr 17 94 181% 0.587 [0.26, 1.26] T
Marinez-Sanz 2020 A1 260 200 989 191% 11.37 [6.99, 18.48] ——
Ramaswarmy 2020 3 21 a 65 16.2% 1.16[0.34, 3.88] —_—
Subtotal (95% Cl) 358 1128 534% 2.02 [0.24,17.34] -~
Total events 72 45

Heterogeneity, Tau®=23.41; Chif= 45815 df= 2 (P = 0.00001%; F= 96%
Testfor overall effect 2= 0.64 (P =0.52)

1.1.2 Unadjusted

Kirnming 2020 8 32 12 28 18.3% 088 [0.28,1.22] —
Quartucecio 2020 4 42 0 69 2.49% 14645 [0.81, 265.46)

Wadud 2020 27 44 24 a0 194% 1.28[0.88,1.85] ™
Subtotal {95% CI) 118 147  46.6% 1.14 [0.46, 2.80] -l
Total events 34 36

Heterogeneity: Tau®=0.38; Chf=6.57, df =2 (F=0.04); F=70%
Testfor overall effect Z=028(F=078)

Total (95% CI) 476 1275 100.0% 1.78 [0.55, 5.73] -
Total events 111 a1

Heterogeneity: Tau®=1.80; Chi®= 79.98, df= 4 (P = 0.00001); F= 94%
Testfar overall effect £=0.97 (P =0.33)

Testfor subgroup differences: Chif= 023, df=1 (P=063, F=0%

0.001 01 10 1000
Favours tocilizumab Favours control
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Lopinavir/ritonavir:

Four RCT studies are pooled anel presentghcluding the recently released data from the
RECOVERY trial (Horby et aWepjovide prdlimad/@aokng SOL | D
of the data for:

1) Mortality (2&lay) Figure 5 including 4 RCTs, which shows no benefit, with RR of 1.06 (95% CI
0.97to 1.17), studies showing no heterogeneity (12=0%).

Figure 7: Mortality for lopinavir/ritonavir

Lopinavir-ritonavir ~ SoCicontrol Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl
Cao 2020 14 499 25 100 3.8% 0.77 [0.45 1.30]
Horby, 2020 3583 1596 19 33FE T1.0% 1.04 [0.93,1.16]
Solidarity, 2020 177 1343 143 1293 22.4% 1.19[0.97,1.47] il
Zhaou 2020 12 41 42 150 2.8% 1.05[0.61,1.79] T
Total {95% Cl) 3079 4919 100.0%  1.06 [0.97,1.17] ]
Total events a6l 929
?etf;ﬂgenemtl:l C#I T;?i STPSEF'D:E?AE);I =0% -D_m Df1 1'D 1DEI'
estfor overall effect 2= 1.24 (P = 0.21) Favours Lopinavir-ritonav  Favours SoC

2) Timeto clinical improvement Figure 6 including 2 RCTs, which shows no benefit, with a mean
difference of 1.27 (95% €1.53 to 4.07), studies showingiS@ant unexplained heterogeneity
(12=88%).

Figure 8: Time to clinical improvement for lopinavir/ritomavi

Lopinavir-ritonawvir SoCl/control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean 5D Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
Cao 2020 16 067 48 16 045 100 559% 0.00 [-0.16, 0.16]
Liz2020 825 248 2 a37 214 o441 % 2.881[0.94, 487 ——
Total {95% Cl) 120 107 100.0% 1.27 [-1.53, 4.07]
Heterogeneity: Tau®= 3.65; Chi*= 8.38, df=1 (F=0.004); F= 83% f ; T } }
Testfi Il effect 7= 0.89 (P = 0.37 1o - v 3 10
estfor overall effect 2= 0.88 (F = 0.37) Favours Lopinavir-ritonay  Favours Sof Care

Figure 9: Positiveto-Negative RIPCR Conversion of Lopinavir/Ritonavir versus Control at 14

Days
Lopinavir-ritonavir Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 85% Cl
Cao 2020 32 59 40 1 T41% 096 [0.71,1.31]
Li2020 16 21 5 T 259% 1.07 [0.63, 1.80]
Total (95% CI) 80 78 100.0% 0.99 [0.76, 1.29]
Total events 48 45
?eti;ogenemfl:lT?fu EZDPI;;Slshlpz_Dﬁ1;3, df=1(F=074);,F=0% oo o ] T o
estior overall effect Z=0.08 (P = 0.93) Favours Lopinavir/Ritonavir Favours control

3) Adverse events FiguBencluding 2 RCTs, which shows no benefit, with RR of 1.00 (95% CI
0.57 to 1.76), studies showing no appreciable hetero@2nédty).
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Figure 10 Adverse events for lopinavir/ritonave SoC/control

Lopinavir-ritonavir SoClcontrol Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% Cl
Caon 2020 46 499 49 100 96.0% 0.95[0.71,1.27]
Li 2020 5 21 1] 7 4.0% 4.00[0.25, 64.45]
Total (95% CI) 120 107 100.0% 1.00 [0.57, 1.76] -
Total events a1 L]
?eti;ngenem,rl:l T?ru ;g?%;;hlpzjnﬂgﬁé di=1(P=030),F=6% 'D.Dm D!1 1-0 1DDD'
estior overall effect. Z=0.01 (F = 0.85) Favours Lopinavir-ritonavir Favours SoC

Some key dug specific contrandications and cautionsshould ¢
GRADE certainty of evidence

Overall, our certainty (or confidence) in the evidence was very limited sindetheare largely

not randomised and they failed to use reliable methods to measure thamdesuifeunded

(high risk of biasJurthermorestudiegypically had only a small number of particigamneell as
eventsand the methodseseverysuboptimalin general. Our ratings of certainty was typically very
low (with a few rated as |l@m&rtanty) across the breath of COVAL® research thus far.
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Table 2: All COVID-19in vitrdabandin vivgclinicabhumanstudiegpublishedrom January ZD

Author; study
design; year

Treatment arm vs
comparator; sample size;
age (mean/median);
male %

Patient co-
morbidities;
additional
medications
reported besides
the intervention/
control

Reported indings and au t h statédsonclusion

Note: methodological concerns

Meplazumab (monoclonal antibody)

There is insufficient evidence to draw a conclusion on benefits and harms.

The effectiveness is being evaluated in various randomized clinical trials

Risk of bias
(RoB)*;
GRADE
certainty of
evidence
rating**

OBSERVATIONAL (clinical)

Biart;
observational
treatment group
with hospitalized
concurrent
controt 2020

Add-on 10 mg meplazumal
(n=17 patients) vs
hospitalized patients in the
same period @ontrols
(n=11); 28; mean 56.1;
53.5%

32% hypertension,
10.7% cardiovascul
disease, 10.7%
diabetes
lopinavir/ritonavir,
recombinant human
inter-2ber o
glucocorticoid, and
antibiotics.

Meplazumab treatment significantly improved the dischar
(p=0.006) and case seve(jhy0.021) in the critical and seve
patients vs controthe time tdeingvirus negative in treatme
was reducecklative to theontrol group (median 3, 95%
(1.94.5 vs. 13(6.519.5; p=0.014, HR=0.37, 95@ (0.159
0.833); suggested the need forther study in clinical trials a
a potential therapeutic option in COVID.

Note: norrandomized, confounded, optimal adjustments &
steps such as stratification and masking not applied, sma
sample size, small events, mbineallycomparative, sub
optimal reporting of methods and outcorfibss early data is
to be considered hypothesis generating, calling for well
designed randomised clinical studies.

I[vermectin

There is insufficient evidene to draw a conclusion on benefits and harms.

The effectiveness is being evaluated in various randomized clinical trials.

High;
Very low
certainty

in vitro
Caly, One group: a single additio NA Followinga single addition to VehSLAM cells 2 hours post| High;
observational; to VerochSLAM cells 2 infection, ivermectiat 24 hours contrutedto a 93% Did not apply
2020 hours post infectiowith reduction in viral RNA present in the supernatant of the | GRADE
SARSCoV-2 isolate samples treated with ivermectin compared to the vehicle
Australia/VIC01/2020 at a DMSO. By48 hours, there was an ~5@00@ reduction in
MOI of 0.1, followed by the viral RNA at 48 hours. Researchers concluded that iverm
addition of 5uM ivermectin administraon in vitraesulted in the effective loss of essenti
NA all viral material by 48 houssipportindurther clinical studpn
COVID-19patients.
This early data is to be considered hypothesis generating
for welldesigned randomised clinicatlgts.
OBSERVATIONAL (clinical)
Patel4 Ivermectin 150 mcg/Kg Not reported A survival benefit was reported for ivermectin (mortality rg High;
observational once following initiation of 18.6% vs 7.7%; HR 0.18, 95% CI (0.d3), log rank (Mante| Very low
(registrybased) mechanical ventilationg Cox) p<0.001; length of hospital sty +/- 6.1 days vs 15.7 certainty
2020 SoC (no ivermectin); 1,970 +/ - 8.1 days and ICU stay was 6.03t9 days vs 8.2 +6.2

not reported; not reported

dayshoth p<0.001.

Note: pre-print. nonrrandomized, confounded,tiopal
adjustments and steps such as stratification and masking
appliedsmall eventsiot optimally comparative, soptimal
reporting of methods and outcomBsis early data is to be
corsidered hypothesis generating, calling fodestined
randomsed clinical studies.
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https://doi.org/10.1101/2020.03.21.20040691
https://doi.org/10.1016/j.antiviral.2020.104787

OBSERVATIONAL (clinical)

HCQ and Azithromycin
(AZT) compared with 71
controls receiving HCQ anc
AZT; 87;mean age * SD of
patients in the IVM group
was 44.87 + 10.64 years w|
a range of (280) yars and
for the controls was 45.23 -
18.4%ears with a range of
(8-80) years; 72% males

with the controls and was statistically significant and clinig
relevant (7.62 + 2.75 versus 13.22 +5.90 days, p=0.00004
large effect size = 0.8pgrcentage of positive PCR sie
with IVM group had significantly shortiene to become
negative PCR compared to the controls. The median day:
positive PCR in the IVM group was significantly lower tha
that of controls [7 (95% CHHL) vs 12 (95% CI 41%), log
rank test p < 0.00kspectively)

Note: nonrandomized, smsdimple size, small event numbe
not optimally adjusted, nor masking or stratification; at ris

selection bias and residual confounding bias.

Siltuximab (monoclonal antibody)

There is insufficient evidence to draw a conasion on benefits and harms.

The effectiveness is being evaluated in various randomized clinical trials.

Patett; Ivermectin (150mcg/Kg) CAD 11.1%, In patients needing mechanical ventilation, a lesser numb| Moderate
observational administered once compar{ diabetes 11.3%, patients died in the ivermectin group (7.3%) vs 21.3% cor| high
propensity with COVID-19 patients COPD 2.8%, and the overall mortality rateseviewer with ivermectin Very bw
matched case receiving medical therapy | hypertension 24.8%| (1.4%) 88.5% with aorresponding HR 0.20, Cl 95% 0.11 | certainty
controlled without ivermectii704 immune 0.37, p<0.0001vermectin also contributed to reduced
(prospectively ivermectin treated and 704| compromised 2.8% | hospital length of stay.
collected data); | control3; 1,408; mean 53.5] hydroxychleoquine,
2020 55.1% azithromycin and Note: apparergreprint. nonrrandomizedpotentially
corticosteroids confoundedthough propensity score ttized on several
variables and statisticalatiinent, could not account for all
unknown confoundersmall event§idged asuboptimal
reporting of methods and outconiHsis early data is to be
considered hypothesis generating, calling fedesajne
randomised clinical studies.
Rajte 103 Ivermectin vs usual care (1| Diabetes 32.1%, Univariate analysis showed lower mortality in the ivermec| High;
observational ivermectin, 107 usual care)| cardiac 15.4%, group (15.0 % vars 25.2%, OR 0.52, 95% CI 60296, Very low
retrospective; 280; nean age 59.6 years (| pulmonary 10%, P=.03. Mortality was also lower among 75 patients with s¢ certainty
2020 17.9); 54.6 % male obesity 40.7%, renal pulmonary disease treated with ivermectin (38.8% vs 80.7
8.6%, hypertension| OR 0.15, Cl 0.06.47, P=.001), but there was no significan
17.9%, cancer 6.1% difference in successful extubatates (36.1% vs 15.4%, OR
neurologic 10%, 3.11 (0.84.1.00, p=.07). After adjustment for betwegoup
HIV 3.2%; NR differences and mortality risks, the mortality difference
remained significant for the entire cohort (OR 0.27, GI 0.0
0.85, p=.03; HR 0.37, Cl 0091, p=.03)
Note: nonrandomized, confounded, optimal atiients and
steps such as stratification and masking not applied, sma
sample size, small events, not optimally comparative, sub
optimal reporting of methods and outcomes. This early dg
to be considered hypetsis generating, calling for well
designe randomised clinical studies.
Gorial142 16 patients received a sing| Diabetes 20.6%, 16 (100 %) of IVM group cured compared to 69 (97.2%) il High;
observational, dose of IVM BOMcg /kg on| hypertension 19.5% non IVM group; two patients died in the non IVM grougan| Very low
2020 admission day as add on td asthma 9.5%; NR | time to stay in the hospital was loindVM group compared | certainty

Grittis;
observational
(prospective
cohort study)
2020

One goup:patients receive(
siltuximab at a median dos;
of 900 mg, ranging from 70
to 1,200 mg; received a
second dose of siltuximab;
21;median 64.0 (IQR 485);
85.7%

43% had
hypertension, 23.89
diabetes, 19%
cardiovascular
disease, 4.7%
malignancies, 4.7%
chronic kidney
disease, and 4.7%
cerebrovascular

disease; no other

The results suggest a potential role of siltuximab in treatin
patients with ARDS secondary to SARS-2 infection

Note: pre-print, nonrrandomized, cdaunded, optimal
adjustments and steps such as stratification and masking
applied, small sample size, small events, not optimally
comparative, sutptimal reporting of methods and outcome
This early data is to be considered hypothesis generditigg
for weltdesigned randomised clinical studies.

High;
Very low
certainty

N .‘,DV
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https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3580524
https://www.medrxiv.org/content/10.1101/2020.06.06.20124461v2
https://www.medrxiv.org/content/10.1101/2020.07.07.20145979v1
https://doi.org/10.1101/2020.04.01.20048561

OBSERVATIONAL (clinical)

medication repted
but siltuximab

Danoprevir (antiviral)

There is insufficient evidence to draw a conclusion on benefits and harms.

The effectiveness is being evaluated in various randomized clinical trials

Chert;
observational
2020

Treatment experienced
(n=9) vs naive patients
(n=2), treatment naive
patients never received any
antiviral therapies such as
lopinavir/ritonavir and
interferonnebulization
before switching to
danoprevifall treated with
danoprevir boosted by
ritonavir in the presence or
absence of interferon
nebulization (the backgrour
therapy)); 11; median 44
(range 186); 36%

18% hypertension
not repoted

After 4 to 12daytreatmentvith danoprevir boosted by
ritonavir, all patients (n=1djscharged from the hospibalsed
onnormal body temperature for at least 3 tlagrg was
substantiaimprovenments irrespiratory symptontsie CTlung
imagingewaledabsorption ancecovery of acute exudative
lesiors, there were 2onsecutive RPCR negative tests of
SARSCoV-2 nucleotide acidgsearchers concluded that
repurposingf danoprevir for COVIBEL9 should be
considered with clinical trials

Note:pre-print, nornrrandomized, confounded, optimal
adjustments and steps such as stratification and masking
applied, small sample size, small events, not optimally
comparative, sutptimal reporting of methods and outcomg
This early data is to be considérgpothsis generating, calli
for welldesigned randomised clinical studies.

Tocilizumab/IL -6 (monoclonal antibody)

There is insufficient evidence to draw a conclusion on benefits and harms.

The effectiveness is being evaated in various randomized clinical trials.

High;
Very low
certainty

Xus; obserational
(retrospective
cohort) 2020

All patients treated with
tocilizumab; 21; mean 56.8
SD 16.5, ranged from 25 to
88 years; 85.7%

43% hypertension,
23.8% diabetes,
9.5% CHD, 8%
COPD, 4.8% CKD,
4.8% lonchiectasis,
4.8% brain infarct,
4.8% auricular
fibrillation; none
reported

75.0%owered oxygen intake and one patesguiirecho
oxygen therapy. CT scam®wedung lesion opacityas
absorbed in 90.5%. Thercentage of lyshocytes in
peripheral bloodeturned to normal in 52.6% patients on th
fifth dayfollowingtreatment. Abnormally elevatede@ctive
protein dekinedsignificantly in 84.2%f patientsNo adverse
reactionseported an@®0.5%(n=19)dischargeffom hospial
meanl3.5 day®llowingthe treatment with tocilizumab and
the rest2 are undergoing good recovery; researchers con
that tocilizumab should be considered within clinical trials
COVID-19.

Note: pre-print, nonrandomized, confounded, optimal
adjustments and steqpsch as stratification and masking not
applied, small sample size, small events, not optimally
comparative, sutyptimal reporting of methods and outcome
This early data is to be considered hypothesis generating
for welldesigned randomised ctial studies.

High;
Very low
certainty

Cellin&4

observational
caseseries (1
patient); 2020

2 doses of tocilizumab (8
mg/kg), 12 hours apart, on
day 7 and;8lL patient64;
male

None reported; nong
reported

Patientwithout significant clinical history presented with
syncopevith normal vitalgar temperature was 38 8@ygen
saturation 99% on room aihest XRays showed mild linear
densities in the lower and midefelung fieldslaboratory
investigations showed increased white blood cell count (1
per OQL), elevated serum | g
reactive C protein (RCP) (89 mg/dither blood tests normal
COVID-19 detected in a throat swab sampRTBRPCR. Due
to the worsening of the blood tests on the dpgtient
admitteglday 6, the patients developed dyspnea; decreasg
oxygen saturation (90%) and further increase of CRP 336
mg/ dL; white blood cell 6d
was 8 ng/L; day 7unenhanced chest CT showed the pres

Not applied;
Not applied

N .‘,DV

oo AMericas

BE AWARE. PREPARE. ACT.

www.paho.org/coronavirus



https://doi.org/10.1101/2020.03.22.20034041
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=2ahUKEwj777OKpfzoAhUYhHIEHdNdB7cQFjAAegQIARAB&url=http%3A%2F%2Fwww.chinaxiv.org%2Fuser%2Fdownload.htm%3Fid%3D30387&usg=AOvVaw1orqtcd1bu1rLiqyvmyFW6
https://doi.org/10.1016/j.diii.2020.03.010

of diffused bilateral air space opacities, including ground ¢
opacities and consolidati@ssisted ventilation startedtient
administere@ doses of tocilizumab (8 mg/kg), 12 hours ap
on dg 7 and 8day9, CRRdeclinedo 96 mg/dL and white
bl ood cel | c o;patientclinical candittos O
graduallymproved and ventilatory support was gradually
stoppedday 14, repeat chest &lealednark improvement
(size reduction of air tebpacities, density reductifn
consolidations, some ground glass opacities, peripheral rg
opacities, reduction of pleural effusion and mediastinal
lymphadenopathy

Roumiet4 Treated with IE6 vs no 116 | Hypertension 30.59% Tocilizumatsignificantly reduceed for subsequent High;
observatipal in matched controls group;| cardiovascular medanical ventilation (weighted OR: 0.42; @5¢6.20-0.89]; | Very bw
retrospective; 59 (n=30 II-6 group and 29| disease 14.7%, p=0.025) wnadjusted anadis showed a trend towards a certainty
2020 in no IL-6 group); median | cerebrovascular reduction of mortality (OR: 0.25 98%[0.050.95], p=0.04),
age 50 years; 80% disease 5%, chroniqd this significance faded witleighted analysia addition, base
kidney disease 8.59 ononly 23 patients (and 16 controls) treated owtfitle
HIV/AIDS 5%, ICU, tocilizumab significantly reédahe risk of subsequent
immunosuppressive ICU admission (weighted OR: 0.17; 9€9%©.06-0.48];
therapy 11.892 p=0.001) as of April 4th 202@ased oithe 30 patientseated
patients on It6 got | with tocilizumab, 3 (10%) died, while 4/7 (57%) and 6/30
azithromycin and 2 | (20%) were discharged from the ICU and from hospital,
got methyl respectivelyocilizumab was webleratedthere isnild
prednisolone hepatic cytolysia n=2 and ventilateacquired pneumoniia
n=1.
Note:norrandomized, confounded, optimal adjustments a
stepaot employed but the matching in the control group Vv
an improement (though not clear where the source of the
control group was taken from e.g. was it drawn from the s
population as treatmengn#l sample size, small eveats]
not optimally comparativ8ee reference 3 as these results
differ from those of Gtii et al. who treated more severe
patients requiring nanvasive ventilation with siltuximab
(another IL6Rtargeted therapyljhis edy data is to be
considered hypothesis generating, calling fedesajined
randomised clinical studies.
Quartuccic, Tocilizumal{TOCI) vs SoC;| Not reported; not In the TOCI group 62% ofthecases were ventilated and th{ High;
observational 111 (42 TOCI vs 69 SoC); | reported were 3 deaths (17-8+10-6 days, mean follow up) with 7/2¢ Very low

retrospective case
control; 2020

mean age of 58-5+13-6
years; 69.4% male

cases remaining on ventilators, without improvement, and
17/26 develojng bacteriabuperinfection; reseaech reported
1 deattin the 15 TOCI cases treated on noninvasive ventil
and 1 serious bacterial superinfagtite 69 SoC cases Imad
fatalities and no bacterial complicafl@Cl group had highe
baseline CRP and-8_elewations Researchers refgdt more
elevated inflammatory markers, more superimposed infeg
and poorer outcomes in ventilated TOCI cases relative to
based TOCI therapy.

Note:nonrandomized, confounded, optimal adjustments &
steps such as stratiftion and masking notpdied, small
sample size, small events, not optimally comparative, sub
optimal reporting of methods and outcomes

certainty

Wadud'?, Tocilizumab (n=44) vs Additional Average HS score was 114 indledizumab group and 92 in| High;
observational control (n=50); 94; median | medications (not the control groupeporteddifference was statistically Very low
(retrospedve age was 55.5 years in the | optimally reported | significant witlp< 0.0001 when compared to the control certainty
casecontrol); study group and 66 in the | by groups etcyere | group length of stay waeportedlyyonger, averagl7.9 days i

2020 control group76.5% hydroxychloroquine| thetocilizumabsaurvival rate was much lower at 48 % in the

azithromycin, control group and 61.36 % in patients who received
Steroils- tocilizumab with significaat pvalue of < 0.00001.
hydrocortisone/
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metlylprednisolone/
dexamethasone).

Note: nonrandomized, confounded, optimal adgrgsrand
steps not empleyl but the matchin(@vhile not fully describeq
was an improvement (though not clear where the source
control group was taken from e.g. was it drawn from the s
population as treatment), small sample size, small exents
not optimally comparag.

Ramaswanip,
observational
casecontrol; 2020

Tocilizumak{dosed at either|
400 mg fixed dose or 8
mg/kg weiglrbased dose
with maximum single dose
of 800mg)n=21) vs no
tocilizumab (n=65); 86;
mean 63.7 (15.7); 66% mal

Diabetes 11.6%,
COPD 26.7%,
hypertension 20.9%
hypertension 4.7%,
cancer 2.3%,
vascular disease
2.3%, atrial
fibrillation 7%,
stroke 2.3%;
corticosteroids
20.9%ACE 10.5%,
hydroxychloroquine
67.4%

3 deaths tocilizumab, 8 deaths in untreated caottahoded
and treatment effects modelgealedhortterm survival
benefit anassociated 75% reduction in the risk of inpatient
death when treatdHR 0.25; 95% CI 0 @790)with
tocilizumab52.7% reduced risk of dying while hospitalized
compared to those not treated (RR 0.472; 95%50.A49)

Note:nonrandomized, confoundedme adjusted analysis b
not optimal small sample size, smadirgs, not optimally
comparative, sutyptimal reporting of methods and outcomg
This data islsoto be considered hypothesis generating, cg
for welldesigné randomised clinical studies.

High;
Very low
certainty

Kimmig#8s; Tocilizumab (400 mg flat | Not reported, not Tocilizumab was associated with a higher incidence of High;
observational dosing of tocilizumab with | reported. secondary bacterial infections including hospital acquired| Very low
retrospective; the potential for redosing pneumonia and ventilator assecigineumonia (64.3% vs. | certainty
2020 based on clinical response 31.3% p=0.010)ogistic regression moitgl showed that

(e.g. oxygenation status, tocilizumab administration was independently associated

hemodynamic stability, presence of secondary bacterial infectioRs3©6 (95% ClI

inflammatoy marker 1.3511.4), p=0.033).

response) n=28 vs no

tocilizumab n=32; 60t

reported; not reported
MartinezSan?8, Tocilizumab (n=260) vs Hypertension 22%, | Larger observational study, a total of 1,229 and 10,673 High;
observational control (n=969); 1229; diabetes27%, person/days were analyzed. In the adjusted marginal stru| Very low
cohort; 2020 median treatment 65 (65 | CHF 2.9%, CAD models, a significant interaction between tocilizumab use| certainty

76), control 68 (5780);
62.2%

7.9%, CKD 5.2%

high Creactive protein (CRE}éls wadetected. Tocilizumab
was associated with decreased risk of death (aHR 0.34, 9
0.1®0.72, p=0.005) and ICU admission or death (aHR 0.3
95% CI 0.180.81, p=0.011) among patients with baseline
>150 mg/ L, but not amglng t
Exploratory subgroup analyses yielded point estimates th
were consistent with these findings. In sum, tocilizumab w
associated with a lower risk of death or ICU or death in
patients with higher CRP levels.

Note: nonrandomized, confounded, adpianalys,
methodology much improved over prior published CGMD
researchas with any observational study, there is still a ris
unmeasured confounding

Garcia®®, Tocilizumab (n=77) vs Hypertension 44%, | 77 patients received tocilizumab @dlid not. The High;
observational, control (n=94); 171; mean | heart disease 19.3% tocilizumab group had less ICU admissions (10.3% vs. 27 Very low
2020 (SD) age of 61.5 (12.4) and respiatory diseases| P=0.005) and need of invasive ventilation (0 vs 13.8%, | certainty
61.4 (16) years; 65.4% mal| 11.7%, diabetes P=0.001). In multivariable analysis, tocilizueralined as a
15.2% protective variable (OR: 0.03, Cl 95%: @00871 , P ef0

ICU admission or death.

Note: nonrandomized, confounded, adjusted analysis,

methodology much improved over prior published CGMD

researchas with any observational study etieestill a risk of

unmeasured confounding.
Forminallt 89 patients received Hypertension 33%, | Among the 89 pati¢s who were treated with TCZ, 74 had | High;
observational, tocilizumal(TCZz), 17 of diabetes 11%, lung | been treated for a median of 9 days with hydroxychloroqu Very low
2020 these patien{d9%) wez on | disease 7%, obesity| azithromycin + lopinavir/ritonavir before TCZ treatment, 4| certainty

mechanical ventilatior2

(81%)treated with

26%

had been treated for a median of 9 days with HCA + AZ
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supplemental oxygen withg
mechanical ventilation (No
MV); 89; 36% < 50 years,
51% 5669 years, 14% > 70
years; 59.6% males

before TCZ treatment and bhad been treatéor a median of
9 days with lopinavir/ritonavir before TCZ treatment.

Sixty three of 72 patients were discharged from hospital,
patient died, and 8 remained in hospital at time of writing.
Among 17 patients receiving mechanicéilation, despita
rapid decrease in CRP levels from 89 to 35 mg/L (p = 0.0
and early improvements in NEWS2 scores in 10 of 17, ter,
patients died and seven remain in hospital at time of writir
Overall, mortality was only seen in patients who haddtgark
elevated CRRvels (>30 mg/L) and low lymphocyte countg
(<100QJL) before TCZ administration.

Note: nonrandomized, confoundentadjusted analysig
matching, stratification, anttthodologgomewhaimproved
over prior published COVH9 researclas with any
obsevational study, there is still a riskeléction bias and
unmeasured confounding.

Colaneri22 21patients who received | Lung diseas#7.3%, | Using propensity scores, the 21 patients who received TQ High;
observational TCZ were matched to 21 | heart disease 8%, | were matched to 21 patients who received SOC (a combi| Very low
retrospective patients who received SOC hypertensio 25%, of hydroxychloroquine, azithromycin and prophylactic dos| certainty
review; 2020 (a combination of diabetes 12%, low weght heparin)no adverse event waestected following
hydroxychloroquine, obesity 14.2% TCZ administratiortreatment with TCZ did not significantly
azithromycin and affect ICU admission (OR 0.11; 95% CI between 0.00 ang
prophylactic dose of low p = 0.22) or ®ay mortality rate (OR 0.78; 95% CI betweer|
weight heparim=112 total, 0.06 and 9.34; p =8%) when compared with SOC. Anslgsi
91 SoC, 21 Tocilizumab; laboratory measures showed significant interactions betw
median 63.5 years; 73% time and treatment regardindgR€active Protein (CRP), alan
males aminotransferase (ALT), platelets and international normg
ratio (INR) levels. Variatiom lymphocytes count was
observed wer time, irrespective of treatment.
Notes: nonrandomized, confounded, small sample and e\
but propensity score matcHadable to control for the effect
of variables not included in the model employed to match
paients)
Mikulskaz? Standard of care (SOC, Hypertension 39.3% Overall, 196 adults were imgd they were mainly male High;
observational; controls) or SOC plus early| diabetes 15.3%, (67.4%), with comorbidities (78.1%) and severe CQ¥ID | Very low
2020 (within 3 days from hospita| cancer 11.2%, pneumonia (83.7%). Median age was 67.9 years (rditif®, | certainty
admissionantrinflammatory| obesity5.1%, heart | and median PaO2/FiO2 200 mmHg (IQR-283). Among
treatment. SOC consisted ( failure 11.2%; NR | them, 130 received early -@mftammatory treatment with:
hydroxghloroquine 400mg tocilizumab (n=29, 22.3%), methylprednisolone (n=45, 34
bid plus; 196Tcilizumab/ or both (n=56, 43.1%). The adjusted faifkge survival
methylprednisolone/SOC among tocilizumab/methylprednisolone/SOC treated patie
(n=130) SOC (n=66)age vs. SOC was 80.8% ¢86l, 72.886.7) vs. 64.1% (95%ClI,
was 67.9 years (range, 30 51.374.0), HROW 0.48, 954 0.230.99; p=0.049. The
100); 67.4% males overall survival among tocilizumab/methylprednisolone/S
patients vs. SOC was 85.9% (95%CI;3806) vs. 71.9%
(95%Cl, 4673), HROW 0.41, 95%Cl: 0489, p=0.025.
Note: nonrandomized, confounded, small sample size, sn|
events, single center that limits applicalzitijysted but still
cannot overcome the selection bias risk and residual
confounding risk.
Nasirt28 Tocilizumab; 30; mean age| NR; NR No adverse edtts were observed during or pofision. High;
observational 62.5 + 13.5; 83% males Twentyone patients (70%) also receiv@ttomitant systemiq Very low
retrospective; steroids (intravenous methylprednisoland#f)e 30 patients, 7| certainty
2020 The median dose of died and 20 recovered while information was missing on 3

tocilizumab was 600mg
(Range: 320680 mg).

patients who left against rieadl advice. The mean length of
hospitalization was 12 days (SD: 6.7). The meanr€Rdp
post tocilizumab treatment in those who died compared tq
those who survived are shown in Figure 1. Ten patients
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required ICU admission and intermittent positivespre
ventilation (IPPV) whereas 14 patients were managed on
invasive ventilatiofNIV). Nine patients developed nosoconi
infections, of which 6 of were hospé#etjuired pneumonia
(three with mukdrug resistant (MDR) acinetobacter, 2 with
MDR Psedomonas aeroginosa and one with methicillin
resistant Staphylococcus aureus (MRSWdjtignally, 7
patients also isolated aspergillus species from their respir
specimens out of which 3 patients were diagnosed with
COVID19 associated aspergillosisaanetre considered to b
colonized. Mortality was higher in patients who developed
nosocomial infection {galue: 0.005) and who required IPP
(p-value: 0.023).

Note: nonrandomized, selection bias, residual confoundin|
single center, no adjustment, no matching or stratification

Luo 129
observational
caseseries, 2020

Tocilizumab; 15; age range
62 to 80 years; 80% males

Hypertension 60%;
diabetes 27%; strok
20%;
methylprednisolone
60%

37.5% receiving TCZ and MP died vs 62.5% in control; 37
in treatment with TCZ plus MP showed clinical stabilizatio
62.5% in the control with no stabilization

Note: nonrandomized, selection bias, residual confoundin|
single center, no adjustment, no matching or stratification

High;
Very low
certainty

Guaraldit3e Tocilizumab; 179 Diabetes 7%, Death 13 in TCZ vs 73 in S&7,(16%) of 365 patients in th{ High;
observational tocilizumab vs 365 standar| hypertensin 25%, standard care group needed mechanical ventilation, comy| Very low
retrospective care; 179; median &gk cardiovascular 8%, | with 33 (18%) of 179 patiemtsated with tocilizumab (p=0-4| certainty
2020 (5472); 71% males renal disease 4%, | 16 [18%] of 88 patients treated intravenously and 17 [199
malignancy 3%all 91 patients treated subcutaneouslyR0P8)(patients in the
patients were treate| standard care group died, compared with 13 (7%; p<0-00
with the standard of| patients treated with tocilizumab (8%] treated intravenous
care (ie, and seven [8%] treated subcutaneously). After adjustmen|
supplemental sex, age, recruiting centre, duration of symptomdSOFA
oxygen, score, tocilizumab treatment was associated with a reduc
hydroxychloroquine| of invasive mechanical ventilation or deatju$ted hazard
azithromycin, ratio 0-61, 95% CI 0-80-92; p=0-020). 24 (13%) of 179
antiretrovirals, and | patients treated with tocilizumab were diagnosed with nev
low molecular infectbns, versus 14 (4%) of 365 patients treated with sta
weight heparin) of care alone (p<0-0001).
Note: nonrandomized, standard afeconly were older and
therefore at higher baseline risk of invasive ventilation an
death, open label; selection bias, residual cdifguadjusted
but still biased.
Pricet3t Tocilizumab; 239; median | Diabetes 38%, Severe disease was associated with lower survival (78% | High;
observational; age 64; 36% bladd% immunosuppressed| p<0.001), greater proportion requiring MV (44% vs 5%; | Very low
2020 males 15%, lung disease | p<0.001) and longer median MV days (5.5 yp00003). certainty

38%, hypertension
60%, heart disease
30%, obesity 48%
HCQ 84%,
glucocorticoid 20%,
TCZ 64%,

Tocilizumakreated patients (N=153, 64%) involved 90% ¢
severe patients; 44%mfn-severe patients received it for
evolving CRS. Tocilizuméleated patients with severe dise
had higher admission hsCRP levels (120 vs 71mg/L; p<0
reeived tocilizumab sooner (2 vs 3 days; p<0.001), but sy
was similar to nesevere patis (83% vs 91%; p=0.11). For
tocilizumaktreated patients requiring MV, survival was 759
(95%CI1=64%89%) followingtocilizumab, few adverse ever|
occurred, oxygnation and inflammatory biomarkers (e.g.,
hsCRP, IL6) improved; however,-@imer and sIL2Revels
increased significantly. Survival in Blacks and Hispanics,
controlling for age, was significantly higher than in whites
rank p=0.002).

Researchs concluded that a treatment algorithm that incly
tocilizumab to target CRS may influeneehanical ventilatior

and survival outcomes, calling for further RCTs.

Y World Health

¥ Organization
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Note:nonrandomized, confounded, small sample size and
event numbers, not optimally aal.

Feldmari43
observational
caseseries; 2020

Tocilizumab plsi
methylyprednisolone; 21;
NR; NR

NR; NR

Twenty of the 21 patients (95 percent) were able to come
ventlators after a mediatration of eight days the

combination drug4.9 have gone home or to a paite care
setting and two have died (since the article was published

High;
Very low
certainty

COMBINATION | COVID-19 ICU team mortality rate of 9.5 percent. This compares to mortality rg
TCZ + treated the group of serioug upward of 360 percent for critidly ill COVID-19 patients in
CORTICOSTER | ill patients on ventilation published studies from pandemic hot spots.
OoID with a combination of two

drugs; treatment began soc Note: nonrandomized, confounded due to selection bias g

after intubation confounding bias; folleup large sample size RCT required

clarify these findings

Carvaho 146 Tocilizumalys control; 53; | NR; Corticosteroid | In the univariate analysis, tocilizumab was not associated| High;
observational median age was 55-GB) 62%, HCT + AZ any of the outcomes assessed: mortality, positive culture§ Very low
(quasi years in the tocilizumab 73% of antibiotics bneed for renal replacement therapy. In the | certainty

experimental);
2020

group and 58.5 (510.8)
yearsn the control group
and most patients were ma
(62% x 75%, respectively)

multivariable analysis, afiéjusting for age and mechanical
ventilation, use of tocilizumab was not associated with mg
(OR 3.97, 95% CI 0.2¥.2, p=0.3) or positive cultures (OR
1.73, 95% CI 0.223.2, p=0.6); no adverse events were
reported that could be directly relatethe administration of
tocilizumab; the tocilizumab group had both higher
inflammatory response markers (median CRP 20.8 mg/dl
13.5 mg/dL in the control group, p=0.0005) and i@as
exchange ratio (165 x 264 in the control group, p=0.000, §
seen in &ble 4 (daily progression of variables)

Note: nonrandomized, confounded; amd multivariable
adjustment but not optimal adjustment, at risk for selectio
and residual confiading bias

Strohbehri€o
observational;
RCT

a phase 2 trial of letlose
tocilizumab in hospitalized
adult patients with Covib;
32; median ag® §4173);
50% male

NR O
AZ 40.6%,
lopinavir/ritonavir
2445,
corticosteroid 0%

HCQ 3

Improved fever resolution (75.0% vs. 34.2%, p = 0.001) &
CRPdecline (86.2% vs. 14.3%, p < 0.001) in t#82burs
following drug administration, as compareteaetrospective
controls (N=41). The probabilities of fever resolution or C}
decline did not appear to be doated in this small study
(p=0.80 ang=0.10, respectively). Within thed2§ followup,
5 (15.6%) patients died. For patients who rechvesslian
time to clinical recovery was 3 days (I8, Zlinically
presumed and/or cultured bacterial superinfections were
reported in 5 (15.6%) patienCorrelative biological studies
demonstrated that tocilizumtbated patients produced anti
SARSCoV-2 antibodies comparable to controls. Research
report that lowdose tocilizumab was associated with rapid
improvement in clinical and laboratory mmesssof
hyperinflammation in hospitalized patients with €id

Note: norrandomized, opelabel confounded, selection bia:
residual confounding bias, small sample size, small event

High;
Very low
certainty

RCT (clinical)

Carlo139; RCT;
2020

Tocilizumab s control; 126;
NR; NR

NR; NR

Of the 126 randomized patients, three were excluded fron
analyzes because they withdrew dtirengtudyconsent. The
analysis of the 123 remaining patients showed a percentg
aggravations in the forntero weeks sinaif in patients
randomized to receive Tocilizumab and compared to patig
randomized toeceive standard therapy (28.3% vs. 27N08%
significant difference was observed in the number

total access to Intensive Care (10.0% versus 7.9%) and i
day mortaty (3.3% vs. 3.2%0)he study shows that an early
administration of Tocilizumab in patients with Ga®9id
pneumonialoes not preide any relevant clinical benefit for

patients. The toxicity observed, however already known b

Unckar due to
a preliminary
report with
intent to
publish in a
peerreviewed
journal.
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other studies, does not highti particular problems in the
administration of the drug. Although not effective

in all patients with Cowith pneumonia, it ssible that
selected patient subgrompsy have a better response to the
drug.

Note: Unclear reporting of the methods.

SYSTEMATIC REVIEW/META -ANALYSIS (clinical evidence)

Kahrfg review,

5 retrospective studies

Diabetes 23.8% to

Xu et al 2020: All had resolutmirfever within 24ours; 75%

High;

using (tocilizumab, n=2 case seri| 27%, hypertension | had reduced oxygen support; CRP and lymphocytes retur Very low
observational and two case reports; 42.8% to 60% normal in 84% and 53% respectively. 91% had radiologic{ certainty
retrospective casq siltuximab, lopinavir and improvement; 91% discharged;r@¥hain stable
sefes and case n=1 case series); DR methylprednisolone| Luo et al 2020: 20% died; 13% had worsening of disease
reports 2020 demonstrated clinicatability; median CRP fell from 126.9 t¢ AMSTAR II7
11.2 mg/L. Drop in IL6 in 67% critical
Gritti et al 2020: 33% improved; 43% stable; 24% worsen( apprasal of
died the review:
Zhang et al 2020: By Dag Resolution of fever; low-quality
discontinuation of supplemental oxygen theraginlogical | serious
improvament in ground glass chan@RP dropped from concerns
225mg/L to 33mg/L
Michot et al 2020: At 72 hod&esolution of chest
symptoms; IL6 levels returned to normal
Note:for the included studidsgh risk of selection bias,
unclear how thpatients werenrolled, unclear information o
interventions and comparators and outcomes, key design
missing and methods just overall ,wesgy poor; multile
treatmentssmall sample sizes and events.
Boregowda4t Tocilizumab TCZ (plus So( Hydroxychloroquine| The review included 5 studiesenaigible and involved 3,64} High;
Systematiceview; | vs standard of care, studie| was used in all patients (63% male#)e mortality rate of COVIR9 patients | Very low
2020 in 13retrospedte studies studiesazithromycin| in the TCZ group was 22.4% (258/1153), and the mortalit] certainty
and three prospective was used in 6 in the SoC group was 26.21% (652/2488). The pooled od
studies?2,488 patients in the studies, ratio was 0.57 (95% CI 0382; p=0.02Re®archers
standard of care group and Lopinavir/Ritonavir | reported that TCZ added to SoC may reduce risk of deatf AMSTAR |17
1,153 patients in the combination was called folarge RCTSs to clarify the observational review critical
Tocilizumab group. used ir6 studies, findings. appraisal of
steroids were used the review
12 studies, Note: nonrandomized, small sample sized and small ever low-quality,
Darunavir and number, mostetrospective observational studies with only| serious
Cobicistat three prospective studies; studies were from 2 locations s concerns
combination was results not generadible (not a huge concern), selection bia
used in 3 studies, | risk and residual confounding bias risk (confounded by
and remdesivir was| indication); metanalysis revealed significant heterogeneity
used in 2 studies. | (study differens.
Kayel4s 9 caseontrol studies NR; NR 9 caseontrol studies comparing mortality between TCZ al High;
Systematiceview; | comparing mortality betweg standard of care (SOC) were identified for a qualitative Very low
2020 TCZ and standard of care synthesis. In all of the studies, the odds ratio of mortality f certainty
(SOC); 12 uncontrolled tria COVID-19 pointed towards l@nfatality with TCZ versus th¢
wereidentified for a SOC and a combined random effects odds ratio calculatig
qualitative analysis yielded an odds ratio of 0.482 (p<0.001, 95% CI0.328). | AMSTAR II7
Additionally, 12 uncontrolled trials were identified for a critical
qualitative analysis producing a raw combiogdlity rate of | appraisal of
13.6%Researchers call for RCT analysis. the review:
low-quality,
Note: nonrandomized, small sample sized and small even serious
numberpbservational studies concerns

Favipiravir (antiviral)
There is insufficient evidence to draw a conclusion on benefits and harms.
The effectiveness is being evaluated in various randomized clinical trials.

N .‘,DV

oo AMericas
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RCT (clinical)
Chert; RCT 120 assigned to favipiravir | 27.9% hypertension| Clinical recovery rate of day 7 lsstwtwo groups, 61.2% High;
(openlabel); 2020| group (116 assessed, routi| diabetes 11.4%, 959 favipiravir vs 5.7% arbidol (total patients), 711%66% Very low

treatment + 1600 mg on th¢
first day twice a day, 600 |
from the second dag the
end, twice a day) and 120 t
arbidol group (120 assesse
200 mg3times a day to the
end of the trial); 236; not
reported clearly; 46.6%

COVID-19
pneumonia; none
reported

(moderate cases) respectively, 5.5% vs 0.0% (serious cag
respectively; patients with hypertension and/or diabetes 5
favipiravir vs 51.4% arbidol; adverse events @Taldpiravir
vs 28/120 arbidphote, 18 severe patients in the favipiravi
group vs 9 severe patients in the arbidol group (imbalancg

Note: pre-print, suboptimal randomization, allocation
concealment, blinding, small sample size, small event,nur
and use of active comparator with unknown effectiveness
COVID-19.

certainty

GlenmarkRCT
152 RCT;2020

n=150 patients, favipiravir \
control

NR; NR

Patients in thEavipiravir clinicatial receivedavipiravir
tablets 3,600 mg (1,800 mg BID) (Day 1) + 1,600 mg (80(
BID) (Day 2 or later) for up to maximum of 14 days, along
with standard supportive care. Randomization was stratifi
based on disease severity into mild (90 patiethts)caierate
(60patients)researchers foumdimerical improvements for
the primary efficacy endpoint with 28.6% faster viral clear
in the overall population as measured by the median time
cessation of oral shedding of virus in the Favipiraatimgat
arm compred to those in the control arm (Hazard Ratio 1.
[95%CI 0.944,1.979]; p=0.129).

Key secondary outcome measures for clinical improveme
demonstrated the efficacy and benefit of Favipiravir treatn
arm over the control arm:

40% fastr achievementf o0cl i ni cal cur
physiciands assessmentodof

temperature, oxygen saturation, respiratory rate and coug
a statistically significant reduction in median time to clinicg
cure in the Favimvir treatmenarm (3 days [95%CI 3.0, 4.0]
compared to the control arm (5 days [95%CI 4.0,6.0]) (HR
1.749 [95% CI 1.096, 2.792]; p=0.029).

69.8% of patients in the Favipiravir treatment arm achieve
clinical cure by Day 4, which was statisticaiificagt
compaed to 44.9% observed in the control arm (p=0.019)

Amongst patients who clinically deteriorated and required
oxygen support, those receiving Favipiravir had a longer

median time to first time use of oxygen of 5 days (95%ClI

1.0,6.0) versisdays (95%! 1.04.0) in the control arm.

Note: not peer reviewedagrepublication and full methods
not available for assessment.

Unable to
assess given
not yet a peer
reviewed
manuscript
release

lvashchenk®é2
RCT;2020

Randomized at a 1:1:1 ratic
to receive either AVIFAVIR
1600 mg BID on Day 1
followed by 600 mg BID on
Days 214 (1600/600 mg)
n=20, or AVIFAVIR 1800
mg BID on Day 1 followed
by 800 mg BID on Days 2
14(1800/800 mgh=20, or
SOCn=20, 60; NR; NR

NR; NR

In the pilot stage of Phase II/lll clinical trial, AVIFAVIR
enabled SARSoV-2 viral clearance in 62.5% of patients
within 4 days, and was safe andtalellated.

Both dosing regimens of AVIFAViRmonstated similar
virologic response. On Day 5, the viral clearance was ach
in 25/40 (62.5%) patients on AVIFAVIR and in 6/20 (30.09
patients on SOC (p=0.018). By Day 10 the viral clearance
achieved in 37/40 (92.5%) patients on AVIFAVIR and in
16/20 @80.0%) patients on SOC (p=0.155). Thus, the requ
number of responders to demonstrate proof of concept w.
attained. The median time to body temperature normaliza
(< 370 C) was 2 days (IQR3Lin the AVIFAVIR groups and
4 days (IQR-8) inthe SOQyroup (p=0.007). By Day 15, ch
CT scans improved in 36/40 (90.0%) patients on AVIFAV

High;
Very low
certainty
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https://www.medrxiv.org/content/10.1101/2020.03.17.20037432v4
file:///C:/Users/SonAru/Downloads/Glenmark-Announces-Top-Line-Results-From-Phase-3%20-Clinical.pdf
https://www.medrxiv.org/content/10.1101/2020.07.26.20154724v2

and 16/20 (80.0%) patients on SOC (p=0.283). Adverse d
reactions to AVIFAVIR were reported in 7/40 (17.5%)
patients, including diarrhea, nausea, vonuliegt pa and an
increase in liver transaminase levels. The adverse drug rg
were mild to moderate and caused early discontinuation @
study drug in 2/40 (5.0%) patients. Two patients on
AVIFAVIR 1600/600 mg were moved to intensive care un
received machanical ventilation and later died. Both patient
had the increased risk of severe disease, including diabet
mellitus, arterial hypertension, obesity, CRP > 50 mg/L, a
supplemental oxygen at baseline. 13/20 (65.0%) patients
AVIFAVIR 1600/600 mg, I/20 (85.0%) patients on
AVIFAVIR 1800/800 mg and 17/20 (85.0%) patients on S
were discharged from the hospital and/or achieved Score
WHO-OSCI by Day 15.

OBSERVATIONAL (clinical)

Cab¥; observationa
(nonrandomized
openlabel); 2020

Oral FPVn=35(Day 1: 160(
mg twice daily; day81:
600 mg twice daily) plus
interferon (
inhalation in the FPV arm v
LPV/RTV n=45 (days &14:
400 mg/100 mg twice ithg
plus IFN-a 80 (n=35 FPV
and n 45=in LPV/RTV); 80;
mediam7 (35.7861); 43.8%

None reportepno
additional
medications
reported, sndard
care included oxyge
inhalationpral or
intravenous
rehydration,
electrolyte
correction,
antipyretics,
analgess, and
antiemetic drugs.

Viral clearance median time for FPV (Group A), was estin
to be 4 days (IQR: 2%) and significantly shorter than the ti
for patients in control group (Group B), ethivas 11 d (IQR:
8313) P < 0.001); fochest CT changem the 1% day after
treatment, the improvement rates of the chest CT in FPV
significantly higher than those in the control arm (91.4% v
62.2 %, 32/35 versus 28/457 0.004). Adverse reauts in
the FPV n=4 was four, significantly fewer than Shed®erse
reactions in the control arm< 0.001). Researchers conclug
thatFPV showed better therapeutic responses on CQYID
in terms of disease progression and viral clearance.

Note: nonrandomized, confounded, optimal adjustments a
steps such atratification and masking not applied, small
sample size, small events, not optimally comparative, sub
optimal reporting of methods and outcgraesl active,
retrospective comparator wittknown effectiveness for
COVID-19.This early data is to be caesed hypothesis
generating, calling for wedélsigned randomised clinical stud

High;
Very low
certainty

Rattanaumpawan
137 observational;

2020

At least 1 dose of faviavir;
63; mediad8 (2385);
61.9% males

The Day 7 clinical improvement rate [95%Cl] was 66.7%
[53.7 78.0%] in all patients, 92.595.7% 99.1%)] in patients
who did not require @Zupplementation, and 47.2%
[0.498 64.5%] in patients who required @@pplementation.
No life-threatening adverse events wdgetified. The 28ay
mortality rate was 4.8%. Mwdtriate analysis revealed three
poor prognostic factors for Day clinical improvement [odd
ratio (95%CI); pvalue]: older age [0.94 (0.89 to 0.99); p=0
higher baseline NEWS2 score [0.64 (0.8.B8); p=0.006],
and lower favipiravir loading do€e4(5 mg/ kg/ da
(0.005 to 0.4); p=0.006].

Note:nonrandomized, confounded, optimal adjustments g
steps such as stratification and masking not applied, sma
sample size, small events, not opfraamparative, sub

optimal reporting of methods aodtcomes

Darunavir (antiviral)

There is insufficient evidence to draw a conclusion on benefits and harms.

The effectiveness is being evaluated in various randomized clinldaals.

High;
Very low
certainty

in vitro

De Meyet; Examined thén vitro NA Darunavir showerdo activity against SAIRR®V-2 at clinically | Definitely
observational, antiviral activity of darunavi rel evant concentrations ( H hightisk of
2020 against a clinical isolate fro positive control, showed potent antiviral activity (EC50 = ( bias assessed

a patient infected with

SARSCoV-2.

Q M Researchers report tfiatlings do not support the use

darwavir for treatmm of COVID-19.This early data is to be|

for in vitro

N .‘,DV

oo AMericas
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https://doi.org/10.1016/j.eng.2020.03.007
https://www.medrxiv.org/content/10.1101/2020.06.24.20133249v2
https://doi.org/10.1101/2020.04.03.20052548

considered hypothesis generating, calling fedesained
randomised clinical studies.

Nelfinavir (antiviral)
There is insufficient evidence to draw a conclusion on benefits and harms.

The effectiveness is being evaluated in various randomized clinical trials.

studiesusing
OHAT tool);
Very low
certainty

in vitro

Yamamot@; Assessed the 50% effective NA Nelfinavir effectivelgbstructs replication of SAR®V-2; the | Definitely

observational, concentration (EC50), the effective concentrations for 50% and 90% inhibition (EC5{ highg risk of

2020 50% cytotoxic concentratio and E®O) of nelfinaviwasthe lowest from among the 9 HI\ bias assessed
(CC50), and the selectivity 1 protease inhibitors. for in vitro
index (SI, CC50/EC50F studiesusing
maxEC50 ratio (C Presenin vitrdindings are positive and support further clinif OHAT tool);
max/EC50) and @ough study ofnelfinavir in COVIDB19 patientsThe methodology | Very low
EC50 ratio (C trough/EC50, indicates a high risk of bi@kis early data is be considered | certainty

were also calculated to
evaluate the safety and
efficacyof the 9 antivirals
(plus lopinavir, ritonavir,
saquinavir, atazanavir,
tipranavir, amprenauvir,

darunavir, and indinavir)

hypothesis generating, calling for-dedigned randomised
clinical studies.

Remdesivir(antiviral)

Remdesivirdoes have a modest and sigficant reduction the time to clinical improvement, all adverse events, and the number of serious advers

events There is insufficient evidence to draw definitive conclusion on benefitsto reduce mortality.
The effectivenesss being evaluated in vaous randomized clinical trials.

OBSERVATIONAL (clinical)

Holshuel® case
report 2020

1 COVID-19 patient (first in
USA), aged 35 years, male
treated with remdesivir on
compassionate use
authorizatin

NA

Treatment withV remdesivibegaron the evening of day 7,
and no adverse events were observed in association with
infusion. Vancongin was discontinued on the evening of d
7, and cefepime was discontinued on the following day, a
serial Bgative procalcitonin levels and negative nasal PCH
testing for methicillinesistanStaphylocoetwsu®n hospital
day 8\hich wadliness day 14j,was found thatthe a t i €
clinical condition improvesignificantly, whereby the
supplementalxygen was discontinued, and his oxygen
saturation values improved to 94 to 96% while he was
breathing ambient aBilateral lowelobe rdes were no longer
presentAppetite improved, ariie patientvas asymptomatic
aside from intermittent dry cough ahithorrheaAll
symptoms resolvke

Not applied;
Not applied

Greinl% case
series2020

Remdesivir; 53; median Q|
64 (4871) 75

Hypertension 25%,
diabetes 17%,
hyperlipidemia 11%
asthma 11%; none
reported

Researchers reported that at baseline, 30 patients (57%)
receiving mechanical ventilation and 4 (8%) were receivin
ECMO. Based on a median folow of 18 days, 36 patisnt
(68%) had an improvement in oxygepport class, including
17 of30 patients (57%) receiving mechanical ventilation w
were extubated. A total of 25 patients (47%) were dischar
and 7 patients (13%) has died; mortality was 18% (6 of 34
among patidn receiving invasive ventilation and 5% (1 of
among those noeceiving invasive ventilation. Thivtp
patients incurred adverse events in fallpvdmall sample
size, no control group, short duration follguw

Note:nonrandomized, confoundegbtimnal adjustments and
steps such as stratification and maskingppdied, small

sample size, small eveatgjnot optimally comparativehis

High;
Very low
certainty

N .‘,DV

oo AMericas
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https://doi.org/10.1101/2020.04.06.026476
https://doi.org/10.1056/NEJMoa2001191
https://doi.org/10.1056/NEJMoa2007016

early data is to be considered hypothesis generating, calli
welldesigned randomised clinical studies.

RCT (clinical)
BeigeP”; RCT; 541 were assigned to the | Coronary artery | Thosewho received remdesishtoweda median recovery tim Low;
2020 remdesivir group and 522 t| disease (11.6%) | of 11 days (95% confidence interval [CI], 9 to 12), as com| Moderaté
the placebo group; 1063; Congestive heart| With 15 days (95% Cl, 13 to I}hose who received placeb
mean 58.9 15:64.3% male| tailure (5.0%) (rate ratio for recovery,32; 95% CI, 1.12 to 1.55; P<0.001) See Figure 5
Diabetes (29.7%) The KaplarMeier estimates of mortality by 14 days were 7
L with remdesivir and 11.9% with placebo (hazard ratio for
Hype(r)tensmn 0.70; 95% Cl, 0.47 to 1.04). Seramluerse events were
(49.6%) reported for 114 of the 541 patiéntthe remdesivir group
ASth”?a (11.4%) | \yho underwent randomization (21.1%) and 141 of the 52
Chronic oxygen | hatients in the placebo group who underwent randomizati
requirement (27.0%).
(2.2%)Chronic
respiratory diseas
(7.6%)
Wangs® RCT; IV remdesivir (200 mg on | Hypertension 43%, | Researchers reported that remdesivir use was not associi Low;
2020 day 1 followed by 100 mg ¢ diabetes 23.7%, with a significant défence in time to clinidenprovement Moderaté

days @810 in single daily
infusionsn=158 vghe
same volume gflacebo
n=79infusions fo 10 days

CHD 7.2%;
interferon alfe2b
32.2%, lopinawir
ritonavir 28.4%,
antibiotics 91.1%,
corticosteroids
65.6%

(HR 1.23 [95% CI 0.81.75]); remdesivir patients had a
numerically faster time to clinical improvement than those
receiving placebo among patients with symptom duration
days or less (HR 1.52f@2.43]); 10266%) of

155 remdesivir eients had adverse events relative to 50
(64%) in 78 placebo recipients; remdesivir was stopped e
due to adverse events in 18 (12%) patients versus four (5
patients who stopped placebo early; 22 persons died in th
treatmengroup vs 10 in the cant group.

Note:randomization and allocation concealment appear n
better than traditional COVHD9 methods; however,
insufficient statistical power to detect real differences in th
outcomes (50% power instead of the nee@édpwer),
heavy death itmeatment and control of about 14% of patien
and its a huge problem; numerically higher death in remd
22 deaths vs 10 deaths; this patient group were not as sig
as ill to begin with and so this should have meamarot
deaths for they wemnot ill, not many on mechanical ventilat
(approx. 1% to stargind so the patients should have had l¢
bad outcomeshe remdesivir group of patients suffered ma
deaths (223ndit could have been remdesivir asduch,
longer terms RCTs with dgr sample sizésdequately
poweredpre urgently needed; in addition, there werg man
adverse effects in the group on residr; 102 patients or 66
in the remdesivir group had adverse effects.

Goldman®t, RCT
(openlabel); 2020

200 patients for 5 days and
197 for 10 days (200 mg of]
remdesivir on day 1,
followed by 100 mg of
remdesiv once daily for the
subsequent 4 ordays. Both
treatment groups continued
supportive therapy at the
discretion of the investigatc
throughout the duration of
the trial); 397; median 5 da
61 (5669) vs 10 days 62 {5l

71); 63.7%

Diabetes 22.6%,
hyperlipidemia
22.4%, hypertensiot
49.8%, astha
12.3%; not clearly
reported.

Deaths n=16 vs 21 (5 vs 10 days treatnaenhseline,
patients randomly assigned to thddpgroup had
significantly worse clinical status than those eddmthe 5
day groupp=0.02) atday 14, a clinical improvent of 2
points or more on the ordinal scale occurred in 64% of pa
in the 5day group and in 54% in thedd) groupdter
adjustment for baseline clinical status, patients in-ttas 10
group had a distribution in clinical status at day 14 that wg
similar to that among patients in theay groupp=0.14) the
most common adverse events were nausea (9% of patier
worsening respiratory failure (8%), elevated alanine
aminotransferasevid (7%), and constipation (7%).

Chloroquine/ hydroxychloroquine

Sudies show no significant benefit in reducing mortality or other primary outcomes
(see GRADE Table and Figure in appendix)

Low;
Moderaté
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https://www.nejm.org/doi/full/10.1056/NEJMoa2007764
file:///D:/Wang%20Y,%20Zhang%20D,%20Du%20G,%20et%20al.%20Remdesivir%20in%20adults%20with%20severe%20COVID-19:%20a%20randomised,%20double-blind,%20placebo-controlled,%20multicentre%20trial%20%5bpublished%20correction%20appears%20in%20Lancet.%202020%20May%2030;395(10238):1694%5d.%20Lancet.%202020;395(10236):1569-1578.%20doi:10.1016/S0140-6736(20)31022-9
https://www.nejm.org/doi/full/10.1056/NEJMoa2015301?query=featured_home#article_citing_articles

RCT (clinical)

Chen'2 RCT;
2020

HydroxychloroquineHCQ)
400 mg per day for 5 dass
control (conventional
treatment); 30 (15:188.5
mean;70%

None reported
nebulization with
interferon alpha, an
80% patients in the
experimental group
receivedbidol vs
66.7% in control, 2
received lopawir /
ritonavir.

Nucleic acid of throat swabs was negative in 13 (86.7%) |
cases and 14 (93.3%) cases icdtieol group>0.05)
median duration from hospitalization to virus nucleic acid
negative conservation was-8)tlays in HCQ group, which i
comparable to that in the control group {2)(@aysmedian
time for body temperature normalization in HCugmwas 1
(0-2) after hospitalization, which was also comparable to t
the control group 1{B), radiological progression was showr
on CT mages in 5 cases (33.3%) in the HCQ group and 7|
(46.7%) in the control groupesearchers concluded that t
standard dose of hydroxychloroquine sulfate does not shq
clinical effects in improving patient symptoms and acceler
virological supprsmn.

Note: sib-optimal randomization, allocation concealment,
blinding, small sample sigmall evemhiumber and
imbalanced etreatment assignment.

High;
Very low
certainty

See Figure 1,
Table 1

Chern3, RCT;
2020

5-day HCQ (n=31) (400
mg/d), control (n=31)
received So®2;44.7 mean
(SD 15.3); 46.8%

None reported; nong
reported

Body temperature recovery time and the cough remission
were significantly shortened in the HCQ treatrgroup
(mean days and Sis 2.2 (0.4) in the HCQ groups vs 3.2
(1.3) in the control, p=0.000hey also reported a greater
proportion of patients with improved pneumonia (on chest
in the HCQ treatment group (80.6%, 25 of 31) relative to {
contrd group (54.8%, 17 of 3Epur patients in the control
group developed severe illness (none in the treatment grg
and there were 2 mild adverse events in the HCQ group.

Note: he study group was generally younger, and the illne
was mild on entry, ggestive that this was @aat overly ill
group to begin with and patients may have recovered on {
own.No accounting of whethgatientsvere taking any othef
medications prior to study entry or during the stutly
optimal randomization, allocatiancealment, blinding, sma
sample sizemall event numheand imbalanced -t@atment
assignment.

High;
Very low
certainty

Huandg4 RCT;
2020

Twicedaily oral of 50thg
Chloroquine (n=10) vsus
400/100mg
Lopinavir/Ritonavir (n=12)
for 10 days22;44.0mean
(36.5t0 57.5)59.1%

None reported; nong
reported

Using RTPCR, on day 13, all patients in the chloroquine g
were negative, and 11 of 12 in the control group

(lopinavir/ritonavir) wee negative oday 14. Via lung CT on
day 9, 6 patients in chloroquine group achieved lung clea
versus 3 in the comparison group. At day 14, the rate rati
based on CT imaging from the Chloroquine group was 2.3
95% CI 0.8%6.62) relative to the cooltgroup. Fiveatients in
the chloroquine group had adverse events versus no pati
the control group.

Note: his small RCT appeared to show better effectivenes
chloroquine over lopinavir/ritonavir in moderate to severel
COVID-19 patientsplagued withub-optimal randomization,
allocation concealment, blinding, small samplersizi event
number and use of active comparator with uncertain treat
effectiveness against COVID.

High;
Very low
certainty

Silva Borb#®,
RCT; 2020

CQ (600mg CQ twice daily
for 10 days or total dose
12q); or low dose CQ
(450mg for 5 days, twice
daily only on the first day, ¢
total dose 2.7g); 81 (41 hig
doses vs 40Wodose)mean
agebll; 753% males

Hypertension 46.29
diabetes 25.9%,
alcoholism 26%,
heart disease 9.2%,
asthma 6.2%, CKD
7.5%, rheumatic
disease 5.6%, liver
disease 3.7%, TB
3.7%, HIV/AIDS
1.9%; corticosteroid

Viral RNA was étected in 31 of 40 (77.5%) and 31 of 41
(75.6%) patients in the l@lwsage and higlosage groups,
respectively. Lethality until day 13 was 39.0% in the high
dosage group (16 of 41) and 15.0% in theldmage group (6
of 40). The higldosage group presed more instance of QT
interval greater than 500 milliseconds (7 of 37 [18.9%])
compared with the ledosage group (4 of 36 [11.1%)]).
Respiratory secretion at day 4 was negative in only 6 of 2
patients (22.2%).

Low-
moderate;
Moderate
certanty8
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https://doi.org/10.1101/2020.03.22.20040758
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https://doi.org/10.1101/2020.04.07.20056424

5.4%, ACE
inhibitors 10.3%,
oseltamivir 8.6%

Note:sub-optimal randomizatiorith ran@mization occurring
before laboratory confirmation ®ARSCoV-2 infection small
sample sizemall event numheaind comparison dbse
comparison concurrent trigithout a placebo control.

Tandg® RCT; 2020

HCQ (a loading dose of 1,
200 mg daily for three days
followed by a maintained
dose of 800 mg daily for th
remaining days}p SoC; 150;
meamd6.1+14.7; 54.7%

Diabetes 14.0%,
hypertension 6%,
others 31%80
patients used other
drugs after
randomization (not
clearly reported)

The overall 28ay negative congiwn rate was not different
between SOC plus HCQ a8@C grouf85.4% versus 81.39%
p=0.34). Negative conversion ratdat 4, 7, 10, 14 or 21. A
significant efficacy of HCQ on alleviatgygnptoms was
observed (R, 8.83, 95%ClI, 1.09 to 71.3)efidhwas a
significantly greater reduction of CRP (6.98 in SOC plus H
versus 2.72 iro8, milligram/literp=0.045) conferred by the
addition of HCQ, which st led to more rapid recovefy
lymphopenia, albeit no statistical significance. Adverse eV
found in8.8% of 8C and30% of HCQ recipients with two
serious adverse eveintshe HCQ group.

Note:sub-optimal randomization, allocation concealment,
blinding, small sample sigmall event numheznd
comparison oflosecomparison concurrent trigithout a
placebo control.

High;
Low certainty

Barbosgg quasi
RCT; 2020
(submitted to
NEJM for peer
review, abstract
form and available
in the réerenced
blog

HCQ + supportive care vs
supportive care alone; 63 (i
HCQ vs 31 control);

Not reported; not
reported (will be
updated as the
authors published in
full)

HCQ administration was associated with worse outcomes

Note: this paper was cited @blog anéppears to be a
released paper submitted to NEJM; we felt the data is
important as shed important light but we do not wish this
reference or material to be cited out of regard to the origin
authors; what we include we have taken fromdpeabl
refaenced [ittps://blogs.sciencemag.org/pipeline/about
dereklowe

High;
Low certainty

Horby 10t RCT;
2020

561 patients randomly
allocated to receive
hydroxychloroquine vs 315
patients concurrently
allocated to usual cpdd16;
mean age 65.3 (SD 15.3)
years; 62.5% males

Diabetes 26.9%,
heart disease 25.49
lung disease 21.9%
liver disease 1.3%,
kidney disease 7.89
NR

418 (26.8%) patients allocate#iCQ and 788 (25.0%)
patients allocated usual care died within 2&redégysatio 1.09
95% confidence interval [Cl] 0.96 to 1.23; P=0.18). Consi
results were seen in ak-ppecified subgroups of patients.
Patients allocated to hydroxychloroquine were less likely {
discharged from hospital alive within 28 d@y3%®vs. 62.8%
rate ratio 0.92; 95% CI| 0:889) and those not on invasive
mechanical ventilation at baselvere more likely to reach th
composite endpoint of invasive mechanical ventilation or
(29.8% vs. 26.5%; risk ratio 1.12; 95% Ci112%1 There was
no excess of new major cardiac arrhythmia.

Low-
moderate;
Moderate
certainty

Boulwareo?
RCT; 2@0

Postexposure prophylaxis
with hydroxychloroquine
after exposure to Covi®,
HCQ (n=441) vs placebo
(n=407%; 821; median HCQ
41 (3351), placebo 40 (32
50); 48.2% male

Hypertension 12.19
7.6%; not reported

No deaths were reported for eitgevup; incidence of new
illness compatible with Covi® did not differ significantly
between participants receivingrbxychloroquine (49 of 414
[11.8%]) and those receiving placebo (58 of 407 [14.3%)])
absolute difference9%as T 2
confidence interval, 17.0
more common with hydroxychloroquine than with placebo
(40.1% vs. 16.8%); no serious adverse reactions were rey

Note: relatively larger sample size, small events, randomi
and coeealment much more adequate than usually seen
COVID-19 research

Low-
moderate;
Moderate
certainty

Chen'26 RCT;
2020

HCQ (18), CQ (18), placeb
(12); 48; C@5.22 + 13.66,
HCQ 45.67 + 14.37, placek
51.33 + 15.36(6% males

Hypertension 17%,
diabetes 18.7%; NR

Adverse events were mild,eptdor one case of Grade 2 AL
elevation. Adverse events were more commonliyetise
the CQ group (44.44%) and thkCQ group (50.00%) than in
the control group (16.67%). TGE group achieved shorter
time to clinical recovery (TTCR) than the contmimr
(P=0.019). There was a trend toward reduced TTCR in th
HCQ group (P=0.049). The time to reach viral RNA negat
was significantly faster in the chloroquine group ahtiQe
group than in the control group (P=0.006 and P=0.010,

respectively). Theadian numbers of days to reach RNA

High;
Low certainty
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negativity in th€Q, HCQ, and control groups was 2.5 (IQR
2.03.8) days, 2.0 (IQR: &%) days, and 7.0 (IQR:-3®0)
days, respectively.dB8Q andHCQ groups also showed
trends toward improvement in the duratibhaspitalization
and findings on lung computerized tomography (CT).

Skipper4% RCT,;
2020

HCQ vs placebo in
outpatients, 428edian age
was 40 years (interquartile
range [IQR], 32 to 50 years
and 44% males.

Asthma (11%),
hypertension (11%)
anddiabetes (4%)

423 contributed primary end point data. Of these, 341 (81
had laboratorgonfirmed infection with severe acute
respiratory syndrome coronavirus 2 (SBR&2) or
epidemiologically linked exposure to a person with labera
confirmed infedbn; 56% (236 of 423) were enrolled within
day of symptoms starting. Change in symptom severity o
days did not differ between the hydroxychloroquine and
placebo gnaps (difference in symptom severity: relative, 11
absolute, T 0.IDBLteo0r pointdf=] 9 5
0.117). At 14 days, 24% (49 of 201) of participants receiv
hydroxychloroquine had ongoing symptoms compared wi
30% (59 of 194) receivinggabo P = 0.21). Medication
adverse effects occurred in 43% (92 of 212) of participa
receiving hydroxychloroquine versus 22% (46 of 211) rec
placeboR < 0.001). With placebo, 10 hospitalizations occy
(2 nor®dCOVID-1%related), including 1 haspized death.
With hydroxychloroquine, 4 hospitalizations occurred plus
nonhospialized deattP(= 0.29).

Note: relatively small sample size, small events, randomiz
and concealment much more adequate than usually seen
COVID-19 research; a hietter quality

Low-
moderate;
Moderate
certainty

Mitja 150 RCT;
2020

157 in the control arm and
136 in the intervention arm|
293; mean age mean age \
41.6 years (SD 12.6); 49%
males

Any cemorhidity
53.2%

Researchers found significant differences were found in tf
mean reduction of viral load at dayl3Q vs-1.41 Log10
copies/mL in the control and intervention arm, respectivel
difference 0.01 [95% €1.28;0.29]) or at day-3.87 vs-3.44;
d-0.07 {0.44;0.29]). Twtreatment regimen did not reduce |
of hospitalization (7.1%, control vs. 5.9%, intervention; RH
0.75 [0.32;1.77]) nor shortened the time to complete reso
of symptoms (12 days, control vs. 10 days, intervention;
0.38). No relevant treatmeantated AEs were reported.

Note:Note: relatively small sample size, small events,
randomization and concealment much more adequate thg
usually seen in COVHIO research

Low-
moderate;
Moderate
certainty

Cavalcanti®4
RCT; 2020

Patients were randomly
assigned in a 1:1:1 ratio to
receive standard care
(control group), standard
care plus HCQ at a dose ol
400 mg twice daily for 7 daj
(HCQ-alone group),ro
standard care plus HCQ at
dose of 400 mg twice daily
plus azithromycin atdose
of 500 mg once a day for 7
days; 665; mean age
50.3+14.6; 58.3% males

Hypertension 38.89
diabetes 19.1%,
obesity 15.5%,
cancer 2.9%, COPL
1.8%, renal disease
0.8%, heaffailure
1.5%; glucocorticoid
1.2%, ACE inhibitor
7.2%, ARBs 17.4%

504patients had confirmed Covil and were included in th
modified intentiofio-treat analysis. As compared with stan
care, the proportional odds of having a higher score on th
seva-point ordinal scale at 15 days was not affected by ei
hydroxychlooquine alone (odds ratio, 1.21; 95% confideng
interval [Cl], 0.69 to 2.11; P=1.00) or hydroxychloroquine
azithromycin (odds ratio, 0.99; 95% CI, 0.57 to 1.73; P=1.
Prolongatin of the corrected QT interval and elevation of

liverenzyme levels veemore frequent in patients receiving
hydroxychloroquine, alone or with azithromycin, than in th
who were not receiving either agent. Researchers conclu
that among patients haspized with mildo-moderate Covid

19, the use of hydroxychloroquialene or with azithromycin
did not improve clinical status at 15 days as compared wi
standard care.

Note: RCT, randomization done reasonably well, allocatid
concealment

Low-
moderée;
Moderate
certainty

Lofgren!sé RCT;
2020

Hydroxychloroquine as pre
exposure prophylaxis, post
exposure prophylaxis and

early 52 treatment for

NR; NR

2,324 (84%) participants reported side effect data, and 63
(27%) reported at least one medication side effect. Side ¢
were reported in 29% with daily, 36% with twice weekly, 3

with once weeklydroxychloroquine compared to 19% wit

High;
Very low
certainty

Y World Health

¥ Organization
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https://www.acpjournals.org/doi/10.7326/M20-4207
https://pubmed.ncbi.nlm.nih.gov/32674126/
https://www.nejm.org/doi/full/10.1056/NEJMoa2019014
https://www.medrxiv.org/content/10.1101/2020.07.16.20155531v1

COVID-192795; median a¢
of research participants wa
40 (IQR 3449) years; 48.6Y
males

placebo. The most common side effects were upset stom
nausea (25% with daily, 18% with twice weekly, 16% with
weekly, vs. 10% for placebo), followed by diarrhea, vomiti
abdominal pain (23%rfdaily, 16%wice weekly, 12% weekl
vs. 6% for placebo). Two individuals were hospitalized for
arrhythmias, one on placebo and one on twice weekly
hydroxychloroquine. No sudden deaths occurred.

Note: younger, multiple medications, outpatiertieathier

Mitja!s8 RCT;
2020

openlabel, cluster
randomized trial including
asymptomatic contacts
exposed to a PGpositive
Covid19 casel,198vere
randomly allocated to usua
care and 1,116 to HCQ
therapy; 2314; mean age 4
years; 27% males

Cardiovascular
13.3%, respiratory
4.8%, metabolic
disease 8.3%

No significant difference in the primary outcome of-PCR
confirmed, symptomatic Covi€él disase (6.2% usual care V!
5.7% HCQ; risk ratio 0.89 [95% confidence intervall3i64),
nor evidence of beneficial effects on prevention of EARS
2 transmission (17.8% usual care vs. 18.7% HCQ). The
incidence of AEs was higher in the intervemtiontan in the
control arm (5.9% usual care vs 51.6% HCQ), but no
treatmentelated serious AEs were repor8edeaths control
arm vs 5 in interventioResearchers concluded the findings
not support HCQ as postexposure prophylaxis for €&vid

Low-
modeate;
Moderate
certainty

OBSERVATIONAL ( clinical)

17 observational
(operdabelnonZ
randomizedrial)
2020

HCQ 600mgdaily6 d n=26
(AZ addeddependingn
clinicalpresentationt2;26
HCQ, 16control;45.1 +
22.0 (mean/SD); 41.7%

None reported; nong
reported

Researchersportedhat6 patientavereasymptomati@2had
upperrespiratoryractinfectionsymptomsndeighthadlower
respiratoryractinfectionsymptomsTwentycasesveretreated
in this studyandshoweda significanteductiorof theviral
cariageatD 6-postinclusioncomparedo controlsandmuch
loweraveragearryingdurationthanreportedof untreated
patientsn theliteratureAzithromycin(Z-Pak)addedo
hydroxychloroquinevassignificantlynoreefficientfor virus
eliminationReseaihers concluded that hydroxychloroquing
did not prevent illness compatible with Gdddr confirmed
infection when used as postexposure prophylaxis within 4
after exposure

Note: dinical followup and occurrence of sidffects were no
discusseih the papemon-randomized, confounded, optimal
adjustments and steps such as stratification and masking
applied, small sample size, small events, not optimally
comparativeandsuboptimal reporting of methods and
outcomesThis early data is to bensidered hypothesis
generating, calling for wedélsigned randomised clinical stud

High;
Very low
certainty

Gautrets,
observational
(uncontrolled
norrcomparative
observational
study); 2020

200 mg of HCQ three times
per day for ten days
combined with

AZ (500 mg on D1 followeg
by 250 mg per day for the
next four daysg0;52.5
median52.5%

Cancer 6.3%,
diabete 11.2%,
CAD 7.5%,
hypertension 16.3%
chronic respiraty
disease 10%, obesi
5%;immune
suppressive
treatment 5%, nen
steroid anti
inflammatory
treatment 2.5%

Nasopharyngeal viral load tested by gPCResyadive on day
8 was found in 93.7% of patiemist contagious (with a PCR
Ct value<34) at day 10 was found in 98i&¥ative virus
cultures on day 5 was found in 98.7%emgth of stay in
ICU (days) wasraean 4.6 days * 2.1 SD (n=65). Research
reported that patients were rapidly dischargedhighly
contagious wards with a mean length of stay of five days.

Note: his study was judged to be at high risk of biased
estimates due to it being a essees observational study wit
no control group. Based on reporting, the cohort appears
younger and the NEWS risk scoring system placed them 3
very low risk of deteriorating, leaving one to speculate on
they would have recovered on their own. This group appe
be COVID-19 patients with mild illness. Patients may have
recovered on #r own non-randomized, confounded, optim
adjustments and steps such as stratification and masking
applied, small sample size, small events, not optimally
comparativeandsuboptimal reporting of methods and
outcomesThis early data is to be calesed hypothesis

generating, calling for wadisigned randomised clinical stud

High;
Very low
certainty
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https://www.medrxiv.org/content/10.1101/2020.07.20.20157651v1
https://doi.org/10.1016/j.ijantimicag.2020.105949
https://doi.org/10.1016/j.tmaid.2020.101663

Molin&l®;
observational
(narrative review)
2020

HCQ 600 mg/d for 10 days
and AZ500 mg Day 1 and
250 mg days 2 to 51;58.7
meanb64%

None reported; nong
reported

One patient, hydroxychloroquismed azithromycin were
discontinued after 4 days because of a prolongation of the
intervalfrom 405 ms before treatment to 460 and 4 7nhear
the combination; They report that in the 10 living patients,
repeated nasopharyngeal swabs were positive for OVID
RNA in 8 of the 10 patients (80%) at days 5 to 6 following
treatment initiation. Resehers also questioned the one de
and 3 I@ transfersthat suggest a worsening clinical
outcome. They conclude thg
antiviral activity or clinical benefit of the combination of
hydroxychloroquine and azithromycintfar treatment of our
hospitalized patientsttvisevere COVIEL 9 6 .

Note: his was a small consecutive series of patients follov
describe the response to the treatment, high risk of biase
estimatesion-randomized, confounded, optimal adjustmer
ard steps such as stratification and maskingpptied, small
sample size, small events, not optimally compazatiees
optimal reporting of methods and outcorfiéss early data is
to be considered hypothesis generating, calling for well
designed ramainised clinical studies.

High;
Very low
certanty!

Lané,

network cohort
and casseries
2020

Network cohort and self
controlled case series stud
that involved®56,374 and
310,350 users bICQ and
sulfasalazine, and 323,122
and 351,9%users oHCQ-
azithromycin antllCQ-
amoxicillin.

ARDS 58%, COPD
5%, depression
14.5%, diabetes
13.2%,
hyperlipidemia 30%
pneumonia 5.7%,
renal impairment
4.2%, UTI 14.2%

Data comprised 14 sources of claims data or electronic m
records from Germanyapan, Netherlands, Spain, UK, and
USA. Researchers found no excess risk of SAEs was whg
day hydraychloroquine and sulfasalazine use were compg
However, when azithromycin was added to
hydroxychloroquine, researchers reported an increased ri
30-day cardiovascular mortality HR 2.19 (95% Ci31922,
chest pain/angina HR 1.15 (95% CI 1L2%), and heart
failure HR 1.22 (95% CI 1-0215)). The conclusion was tha
shortterm hydroxychloroquine treatment was safe, but wh
azithromycin is addgeid can induce heart failure and
cardiovascular mortality, likely due to synergistic effects o
length. Researchers urged caution in the use of this
combination in COVIEL9

Note: very confusing methodsprrandomized, confounded
not optimally comgrativgle.g. comparison of
hydroxychloroquineompared ttnydroxychloroquineith
azithromycin was heeported) suboptimal reporting of
methods and outcomes.

High;
Very low
certainty

Choiin2t; HQC plus azithromycin; 84| CAD 11%, The QTc was prolonged maximally from baseline3ddys | High;
observational mean 63 15; 74% hypertension 65%, | and in 25 patients, the QTc increased more than 40ms. T| Very low
(retrospective CKD 7%, diabetes | also found that in 9 patients (11%), the QTc increased to | certainty
cohort study); 20%, COPD 8%, ms, indicative of a higlsk group formalignant arrhythmia
2020 congestive heart and sudden cardiac death.
failure 2%;
Levofloxacin, Note:nonrandomized, confounded, optimdjustments and
Lopinavir/Ritonavir, | steps such as stratification and masking not applied, sma
or Tacrolimus 8%, | sample size, small events, not optimally comparative, sub
Norepinephrine, optimal reporting ahethods and outcoméshis early data is
Phenylephrine, or | to be considered hypothesis generating, calling for well
Vasopressin 13%, | designed randomised clinical studies.
Amiodarone 7%
Mahéva; HCQ at a daily dose of 600 Respiratory disease| In terms of deaths or transfer to the ICU, 19% vs 21.6% | Low-
observational mg in the first 48 hours afte 11%, hed failure occurred in the HCQ vs no HCQ groups respectivelp R | moderatg
(retospective hospitalisation vs no HCQ;| 3.3%, hypertension| (0.48 to 1.81)jor day 7 mortality, 3.6% died in HCQ group| Very low
cohort study); 181; median 60 years (IQR| (cardiovascular 4.1% in the nd1CQ group (RR 0.61 (@.10 2.90)), certainty
2020 52 to 68 years); 71.1% illnesses) 51.9%, occurrence of acute respiratory distress syndrome, 28.6%

diabetes 8.3%, CKDO
5%,immunoe

occurred in HCQ group vs 24.1% in no HCQ group (RR 1
(0.66 to 2.01)in the 84 patients receigiHCQ within the first

48 hours, 8 (9.5%) experienced ECG modifications requir|
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https://doi.org/10.1016/j.medmal.2020.03.006
https://doi.org/10.1101/2020.04.08.20054551
https://doi.org/10.1101/2020.04.02.20047050
https://doi.org/10.1101/2020.04.10.20060699

Note: in the HCQ group,
20% receivedoncomitant
azithromycin

depression 11.6%;
none reported

HCQ discontinuation at a median of 4 dayd) @ter it began
Researchers report that the resldtsot support HCQ use
in patientsadmitted to hospital witovid
19whorequireoxygen

Note: one of the stronger methodologies from among CO
19 research releases; inverse probability of treatment wei
(IPTW) approach was used to closely approximate
randomisation and try to balance the differences in baseli
prognosic variables besen treatment groups; some
potentiallyimportantprognostio/ariablesverenot balancedh
themodeling; overallnonrandomized, confounded, optimal
adjustments and steps such as masking not applied, sma
sample size, small eveatsinot optimally comparativ&his
early data is to be considered hypothesis generating, calli
welldesigned randomised clinical studies.

42, observaonal
(retrospective
analysis study);
2020

One of three cohorts basec
on medication exposure to
hydroxychloroquine (HC)
and azithromycin (AZ): 1)
HC-treated (97); 2) H@nd
AZ-treated (113); or 3) HC
untreated (158), all receive
standard support care836
malian age (IQR) HC 70
(6075), HC + AZ 68 (59
74), no HC 69 (585) 100%

Hyperlipidemia
15.7%, asthma 5.99
4.9%, congestive
heart failure 20.4%,
peripheral vascular
disease 17.4%,
cerebrovascular
disease 12.8%,
COPD 19.6%,
diabetes 67.6%¢enal
diseas@5%, cancer
16%, liver disease
1.1%; ACE inhibitor
13.9%, ARBs 8.9%

27 deaths (27.8%) HC group, 25 deaths (22.1%) HC+AZ
group, 18 deaths (11.4%) no HC group, mechanical venti
in 13.3% HC group, 6.9% HC+AZ group, and 14.1% no H
group (Bble 4). Retiae to the no HC group, there was high
risk of death from any cause in HC group (adjusted HR, 2
95% Cl, 1.10 to 6.17; p=0.03) but not in HC+AZ group
(adjusted HR, 1.14; 95% ClI, 0.56 to 2.32; P=0.72), no
significant difference in thekrisf ventilaion in either the HC
group (adjusted HR, 1.43; 95% CI, 0.53 to[3-0948) or the
HC+AZ group (adjusted HR, 0.43; 95% CI, 0.16 to 1.12;
p=0.09), compared to the no HC grpopevidence that
HCQ, with or withoutAZ, reduced the risk of mecial
ventildion and arassociation of increased overall martalit
HCQ alone.

Note: adjustdfor a large numbe@f confounders including
comorbidities, medications, clinical and laboratory
abnormalitieshowever, even witiropensity score adjustmel
for a largemumber of relevant confoundesee cannot
discount the potentiaf selection bias or residual confoungdi
100%malewith median age was over 65 yearsiot
applicable directly tsomen or younger hospitalized
populationsmost werélack small samplsize, small events
number, though reporting was an improvement over COV|
19 reporting in generdhis early data is to be considered
hypothesis generating, calling for-dedigned randomised
clinical studies.

High;
Very low
certainty

Ramireddy;
observational
caseseries; 2020

HCQ 10%, Azithromycin
28%, both 62%; 98; mean
age 62+17; 61%

Note: 73 patients COVH29
positive and 25 suspected

Heart failure 20%,
hypertensio60%,
diabetes 22%, CKD
14%, COPD 26%;
none reported

Significant prolongation was observed only in males (18+
vs-0.2+28 ms females, p=0.02); researchers reported 129
patients reached critical QTc prolongation, vauidible
logistic regression,eagex, Tisdale score, Elixhauser score
baseline QTc were not associated with critical QTc
prolongation (p>0.14). HCQ + AZ revealed the greatest
changes in QTc relative to each drug; changes were high
with combinatio treatment relative to eitheud, with many
times greater prolongation using combination vs. azithron
alone (17439 vs. 0.5£40 ms, p=0.07); researchers reportg
no patients experienced torsades de pointes.

Note: prepublication and not yet peewiewed,
nonrandomizedotentallyconfounded even withdjustments
small sample sizboptimal reportingThis early data is to
considered hypothesis generating, calling fedlesgjined
randomised clinical studies.

High;
Very low
certainty
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https://doi.org/10.1101/2020.04.16.20065920
https://www.medrxiv.org/content/10.1101/2020.04.22.20075671v1

Mathiarf2 case HCQ treatmentn SLE CHD 12%, HCQ did not prevent COVIEL9 in severe forms, in patienty High;
series; 2020 patients; 17; median age 5] cerebrovascular with SLE. Very low
(26.@69.2); 23% disease 18%, certainty
hypertension 35%, | Note:nonrandomized, confounded, optimal adjustments &
cancer 6%COPD steps such as stratification and maskingppied, small
12%, CKD 47%; sample size, small events, nonugity comparative, sub
prednisone 71%, optimal reporting of methods and outcomes. This early dg
ACE inhibitors 35%,| this SLE patient group with SARSV-2 infection is to be
anticoagulants 29%| considered hypothesis generating, calling fedesiined
rardomised clinical studies.
Yuss, HCQ for 7010 days (200 m¢ Hypertension 44%, | Died=247 patients, 8 in HCQ and 238 in-AfQ; time of Moderate to
observational twice per day) vs no HCQ | CHD 10.4%, COPD| hospital stay before patient death was 15 (10daysland 8 | high;
(retrospective); (basic treatmeng)l 568 2.8%, diabetes (4 to 14) days for the HCQ and NHCQ groups, respective| Very low
2020 critically ill COVID19 17.1%; (p<0.05). The level of inflammatory cytokiné Was certainty
patients who were confirme significantly lowered fmw22.2 (8.3 to 118.9) pg/mL at the
by pathogen laboratory test beginning of the treatment to 5.2 (3.0 to 23.4) pg/ml (p<0.
median 68 (576); 63% at the enaf the treatment in the HCQ group but there is n
change in the NHCQ group; researchers concluded that H
Note: HCQ agé8 (6075) seemed to play a role in decreased libpntecritically ill
vs 68 (5777) patients wittCOVID-19 via a role in mitigating the
inflammatory cytokine storm
Note: nonrandomized, small sample sized and events (es
in HCQ group), not optimally comparative; conducted adjy
analysis (Cox regression) including baseline drugs, but st
cannot account for all known and unknown confounders;
methods were sedptimal but an improvement over the
general methods across COVID19 and the reporting was
optimal but still an improvement.
Chorin®4, HCQ/Azithromycin CAD 12%, Researchers reported tQdtc wasprolonged in parallel with | High;
observational combination; 251; 64-%3; hypertension 54% | increasing drug exposure and incomplghelgenedollowing | Verylow
caseseries; 2020 | 75% CKD 115, diabetes | itscompletionof concern was thateerre new QTc certainty

Note: HCQ
orally at 400 mg BID for on
day (loading dose) followec
by 200 mg BID for 4 days.
Azithromycin orally at a do
of 500 mg daily for 5 days.

27%, COPD 7%,
congestive heart
failure 3%; not
reported

prolorgation to > 500 m@hich isan establishecharker of
high risk for TdRand this developed 15.9% of patients
reporting suggested thagpdtientdeveloped TdP requiring
emergent cardioversiand 7patients required
prematurgermination of therapyHCQ combined with
azithromycin macrolidggnificantly proloregithe QTc in
patients wittCOVID-19and theprolongation may be
responsible for life threating arrhythmia in the

form of TdP.

Note:nonrandomized, confoundetme logistic regression
adjustmentemployed bubptimal adjustments and steps su
as stratification and masking not applied, small sample siz
small events, not optimally comparativepgtimal reporting
of methods and outenes weaker evidence but raises concg
about the combinatiasf HCQ and AZ. Note, adjusted
analysis is an improvement over unadjusted analysis whe
the estimates are very unreliable but still is unable to adjuy
all unknown confounders.

Mallatss,

observational
retrospective
cohort; 2020

HCQ; 34 (23 HCQ vs 11
non-HCQ); median age 37;
73.5% male

Asthma 8.8%,
diabetes 5.9%,
hypertensiorn4.7%,
malignancy 8.8%,
chronic heart failure
2.95, chronic kitky
disease 29%;
immunosuppressive
2.9%, NSAID 11.89

Researchers reported thi&Q treatment was independently
associated with longer time to SARSY-2 test negativitat
day 14virologic akarance was significantly higher in patien
who did not receeyHCQ andHCQ treatment did not result
improvement of inflammatory markers or lymphopenia rat

Note:nonrandomized, confounded, steps such as maskin
applied, small sample s&®all evenfsadjustment could not
control for all unknown confoundeand did not adjust for ke
prognostic variablesuboptimal reporting of methods and

outcomes.

High;
Very low
certainty
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https://ard.bmj.com/content/early/2020/04/24/annrheumdis-2020-217566
https://www.medrxiv.org/content/10.1101/2020.04.27.20073379v1
https://www.medrxiv.org/content/10.1101/2020.04.27.20074583v1
https://www.medrxiv.org/content/10.1101/2020.04.27.20082180v1.full.pdf

Huang®7,
observational
prospective; 2020

197 CQ patients and 176
patents as historical
controls; 373; mean age
44.78; 46.9% male

Hypertension 6.4%,
diabetes 2.4%; not
reported

53 adverse eventsCQ vs 57 in noQ groupfime to
undetectable viral RNA, median no. of

days (IQR) CQ 3.0 (3.0, 5.0) vs-m 9.0

(6.0, 12.0jabsolute difference in medigh® days; 95% €I
6.0 to-4.0);length of hospital stay, median no. of days (IQR
CQ 19.0 (16.0, 23.0) vs HOQ 20.0 (15.8, 24.0).

Note:nonrandomized, confounded, @atimal reporting of
methods andutcomes.

High;
Very low
certainty

Membirilloet al 69,
observational
cohort; 2020

166 patients, HCQ 123 anc
43 no HCQ); 166; mean age
HCQ 61.5 (16.2) vs 68.7
(18.8) non HCQ); 62%hale

Hypertension 42.79
diabetes 17.4%,
cardiopathy 22.2%,
malignancy 13.8%,
pulmonary disease
14.4%gdyslipidaemig
28.3%; none
reported

Hydroxychloroquine treatment was associated with an ing
in the mearcumulative survival; HCQ group 22% vs 48.8%
mean hospital stay daysam 6 (SD 5) HCQ vs 5 (7) non HQ
group; median (IQR) from symptoms begin to the start of
treatment with HCQ: 7(6) days.

Note: nonrandomized, confounded design, small sample
small number of events, plagued by selection bias, residu
confounding kas.

High;
Very low
certainty

Geleris’'t
observational
prospective; 2020

HCQ (n=811) vs no HCQ
(n=565), HCQ 600 mg twici
on day 1, then 400 mg daily
for amedian of 5 days;
n=118 <40 yrs, n=287 4D
yrs, n=485 609 yrs, and
n=206 >=80 yrs58.5%
males (propensity score
matched HCQ 811 vs 274
matched controls

811 patients received
Hydroxychloroquine and 5€
supportive care.

Chronic lung diseas
17.9%, diadtes
36.4%, hypertensio
50.1%, cancer
13.2%, chronic
kidney disease
17.8%,
transplantation, HIV/|
infection, or
immunesuppressive
medications 4.7%;
statin 38.5%, ACEi
or ARBs 29.5%,
corticosteroid
23.7%, anticoagular
9.2%, azithromycin
54.1%, antibiotic
72.5%, tocilizumab
6.2%, remdesivir
2.5%

Primary end point of respiratory failure developed in 346
patients (25.1%)8Q patients were intubated; 166 died with
intubation; in unadjusted analysis, patients who had recei
hydroxychloroquine were moreslikto have had a primary
endpoint event than were patients who did not (HR 2.37;
Cl 1.84 to 3.02); there wassignificant association betweer
hydroxychloroquine use and the composite primary end p
(HR 1.04; 95% CI 0.82 to 1.32); there wagyniisant
association between treatment with azithromycin and the
composite end point (HR 1.03; 95% CI 0.81 to 1.31).
Researchers concluded that redoltsot support the use of
hydroxychloroquine unless within confines of randomized
clinical trials testj.

Note: nonrandomized, potentially confounded design, ded
sample sized though control group markedsller, small

number of events, compositive gruiht (time to intubation o
death), plagued by selection bias, residual confounding b
even withpropensityscore matching and adjustment (these
steps strengthen the weaker nonrandomized design tsut g
unable to correct for selection and residual

confounding/confounded by indication biases).

Low-
moderate;
Very low
certainty

Carlucci?
observational
retrospective;
2020

n=411 HCQ 400 mg load
followed by 200 mg twice
daily for five day@lus
Azithromycin %00 mg once
daily)plus zincZ20 mg
capsule containing 50 mg
elemental zinc fee daily
for five days) plus SoG
n=521 HCQ plus
Azithromycin plus SoC;
mean age zir63.19 + 15.18
Vs no zinc 61.83 + 15.97;
63% males

Hypertension 38.89
hyperlipidemia
26.5%, CAD 8.2%,
heart failure 5.1%,
COPD 11.3%,
diabetes 25.2%,
cancer 6%, CKD
9.7%, BMI zinc
29.17 (25-83.42) vs
no zinc 29.29 (2~
33.2); NSAID
13.6%, anticoagular
97%, ACE or ARB
33.5%,
corticosteroid 9.3%,
beta blocker 23.9%

Reporting suggested that zinc did not impact the length o
hospitalization, duration of ventilation|@U duration; based
on univariate analyses, zinc sulfate increased the frequen
patients being discharged home (p=0.003), and decrease
need fowventilation (p=0.014), admission to the ICU
(p=0.004), and mortality (p<0.0001) or transfer to hospice
(p=0.004) for patients who were never admitted to the ICU
Adjusted comparison of categorical hospital outoshes
zinc sulfatevas added, an increhgequency of being
discharged home (OR 1.98% CI 1.12.09, p=0.008)
reduction in mortality (p=0Q) or transfer to hospice
remained significant (QIR449, 95% CI 0.2701744, p=0.002)

Note:nonrandomized, potentially confounded design, dec
samite sizedroughlysmall number of everitsterms of OIS
compositive engoint fospicetleath), plagdeby selection
bias, residual confounding bias eventhétladjusted analysig
(these steps strengthen the weaker nonrandomized desig
still is unalg to correct for selection and residual
confounding/confounded by indication biases).

Low-
moderate;
Very low
certainty

Davidoet al.74

observational

Day 1with 800 mg/day was

administered followed by

Cardiovascular

disease 45.1%,

Researchers reported tat1% of casavho received HCQ

and AZ had a favourable outcof@R=6.2, p=0.002) versus

High;
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retrospective; maintenance dose of 400 | COPD 16.6%, others regimen (n=87pr patients thameeded transféo ICU | Very low
2020 mg/day up to 600 mg/day il diabetes 18.9%, (n=27) (for mechanicaéntilation), median delay for transfe| certainty
case of obéy (body mass | CKD 3%, obesity | was 2 days (IQR3), there was one case véthadvese event
RETRACTED index (BMI) > 30) for a tota| 10.6%, (a prolonged QT interval on EK@)which HCQ was
10 days plus 500 mg of immunodepression | stopped.
azithromycin was prescribe| 8.3%; not reported
the first day, followed by 25 clearly. Note: nonrandomizegptentiallyconfounded desigthough
mg for 4 days n=45 wther there is adjustment but not optimathpall sample sized
treatmentgn=87) (n=132) small number of events, plagued by selection bia
azithromycin alone (n=28) residuatonfounding bias.
lopinavir/ritonavir (n=14)
no targeted therapy (n=36)
HCQ+AZI| <48 hours (n=9)
before achieving the primai
outcome 132; mean 58.6
years; 65% males
Rosenberd; HCQ + AZ vs HCQ alone | Obesity 30.5%, Patientseceiving hydroxychloroquine, azithromycin, or bot| Low-
observational vs AZ alone, or neither cancer 3.8%, kidney were more likely than those not receiving either drug to hg moderate;
retrospective; alone735 (51.1%received | disease 13%, diabetes, respiratory rate >22/min, abnormal chest imagir] Very low
2020 hydroxychloroquine azithr | diabetes 35%, findings, Q saturation lower than 90%, and aspartate certanty!
omycin, 271 (18.8%) cardiovascular aminotransferase greater thatJ40; the overaih-hospital
received hydroxychloroquir| disease 30.4%; non| mortality was 20.3% (95% Cl, 1822#%) the rislof death
alone, 211 (14.7%) receive| reported clearly for patients receiinHCQ + AZ was 189/735 (25.7% [95%
azithranycin alone, and 221 Cl, 22.3%28.9%]), HCQ alone, 54/271 (19.9% [95% ClI,
(15.4%) received neither 15.2%24.7%)]), AZ alone, 21/211 (10.0% [95% CI, 5.9%
drug; 1438; Median patient 140%]), and neither drug, 28/221 (12.7% [95% CI,-8.3%
age was similar in the 4 17.1%]); compared with patients receiving neither drug, th
groups (hydroxychloroquing were no significant differences in mortality for patients
+ azithronycin, 61.4 years; receiving HCQ + AZ (HR, 1.35 [95% Cl, 9250]), HCQ
hydroxych]oroquine a|0ne’ alone (HR, 1.08 [95% Cl, 0:535]), or AZ alone (HR, 0.56
65.5 years; azithromycin [95% ClI, 0.24..21]); compared with patients receiving neit
alone, 62.5 years; and neitl drug cardiac arftesas significantly more likely in patients
drug, 64.@ears; 59.6% mall receiving HCQ + AZ (adjusted OR, 2.13 [95% Cl;4.03)),
but not HCQ alone (adjusted OR, 1.9%4%H5, 0.963.81]) or
AZ alone (adjusted OR, 0.64 [95% CI,-0.88]); a greater
proportion of patients receigiflCQ + AZ experienced
cardiac arrest (15.5%) and abnormal ECG findings (27.19
did those in th&élCQ alone group (13.7% and 27.3,
respectivig), compared witAZ alone (6.2% and 16.1%,
respectively) and neither drug (6.8% and 14.0%, respecti
there were no significant differences in the relative likelihg
abnormal electrocardiogram findings.
Note:nonrandomized, potential residuafoanding,
confounded by indication, small sample size and events i
certain groups, patients were selectedspithistratified
random samplingptential confounders such as inflammatq
markers associated with severity of COI®0n prior studies
wele not frequently measured and thus not available for
modeling; adjusted analysis was a step in thdirggition and
the methods used in this observational study is somewha
improved from the typical COVHD9 research methods
Million 8t SARSCoV-2 positive tested| Cancer 2.6%, Prolonged viral carriage was observed in 47 patients (4.4 Low-
observational patients treated for at least| diabetes 7.4%, CAQ was associatedth a higher viral load at diagnosis (091) | moderate;
retrospective; three daywith the following | 4.3%, hypertension | but viral culture was negative at daylifut one, were PGR | Very low
2020 regimen: HCQ (200 mg thr{ 14%, respiratory cleared at dayJpoor clinical outcome (PCIlinO) was obsery certainty

timesdaily for ten days) +
AZ (500 mg on day 1
followed by250 mg daily fol
the next four days}061;
mean age 43.6 (15.6); 46.4

iliness 11.5%, obesi
5.8%; diuretics 3.39
metformin 1.9%,
selective beta
blocking agents

3.2%,

for 46 patients (4.3%) and 8 died (0.75%pbrjears old). Al
deathgesulted from respiratory failure and not from aardi
toxicity. Five patients are still hospitalized (98. ftiehts
cured so far).®&linO was associated with older age (OR 1.
severity of illness at admission (OR10.05) and low HCQ g

concentration. PClinO was independently associated with
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dihydropyridine
derivative8.2%,
angiotensin Il
receptor blockers
3.8%HMG CoA
reductas8.6%

useof selective betslocking agents and angiotensin Il
receptor blockers (p < .05)t@tal of 2.3% of patients reportg
mild adversevents (gastrointestinal or skin symptoms,
headache, insomnia and transient blurred vision).

Note:nonrandomizedselectia biaspotential residual
confounding, confounded by indicatieome adjustment
corducted but not optimal and not controlling for all unkng
confounding factorsmall sample size and events in certail
groups

Singh3,
observational
retrospective
(propensity
matched); 2020

Propensity matchedCQ
(n=910) vs no HCQ
(n=910); 1820; mean age
HCQ 62.17+16.81 vs no
62.55+17.62; 54.4pbales

Hypertension 61.59
diabetes 35.2%,
obesity 30%,
ischemic heart
disease 28.8%,
kidney disease
32.4%, heart failure
18.6%, prolonged
QT interval 2.5%,
COPD 14.2%,
cerebrovascular
14.9%, asthma
13.1%, liver diseas€q
9.9%

Treatment Hydroxychloroquinge €ontol (Matched Cohorts)
Mortality 3@Day treatment1.43% (104) vs control 11.98%
(109) RR 0.95 (0-1423); Treatment Hydroxychloroquine
combined with Azithromycin vs. Control (Matched Cohort
Mortality treatment 12.27% (86) vs control 10.27% R2) R
1.19 0.891.60)treatmenthydroxychloroquine w®ntrol
(matchedcohorts)mechanicalentilationtreatment 5.05% (46
vs control 6.26% (57) RR 0.81 ((L.8338); the analysis of a
large retrospective cohort of hospitalized COWIpatients
treated with HCQ didot show benefits in mortality or the
need for mechanical ventilation when compared to a matq
cohort of patients who did not receive HCQ.

Note:nonrandomizedselection biapotential residual
confounding, confounded by indicatismme matching
adjistment conducted but not optimal; all unknown
confounding factors uncontrolled femall sample size

Moderate
high;
Very low
certainty

Yus4 HCQ vs no HCQ (48 vs Hypertension 45.8% Deaths HCQ 9/48 (18,8%) 288/502 (47.4%) p<0.001; Moderate
observational 502); 550; medi®8 (59 CHD 10.7%, COPD| Hospital stay time before death (d) HCQ 1821)vs 8 @ high;
retrospective; 77); 62.5% male 2.9%, diabetes 14)p=0.027 Very low
2020 17.1%; not clearly certainty
reported Note:nonrandomized, confoundedijuseéd analysis but not
fully optimalsmall events, stdptimal reporting of methods
and outcomes.
Mehrags, One of four treatment 29,510 [30-7%)] wer{ 10698 (11-1%) patients died in hospital; control group (N5 Low-
observational groups (chloroquine alone,| o b e s e wi t| 144) 7530 (9:3%) deaths, Chloroquine (n=1868) 307 16-{ moderate;
retrospective; chloroquine with a kg/m?), 64220 deaths, Chloroquine with macrolide* (n=3783) 839 (22-2% Very low
2020 macrolide, (66-9%) were white,| deaths, Hydroxychloroquine (n=3016) 543 (18le%ihs, certainty
hydroxychloroquine alone, | 9054 (9-4%) were | Hydroxychloroquine with macrolide* (n=6221) 1479 (23-8
RETRACTED or hydroxychloroquine with| black, 59785(2%) deaths; after controlling for multiple confounding factors (3

a macrolide) vs control
group with none of the
drugs96,032 whereby 14
888 patients were in the
treatment groups (1868
received chloroquine, 3783
received chloroquine with &
macrolide, 3016 received
hydoxychloroquine, and
6221 received
hydroxychloroquine with a
macrolide) and 81 144
patients were in the dool
group; 53-8 years (SD 17-€
53.7% male

were Hispanic, and
13 519 (14-1%) wer|
of Asian origin
(appendix p 4). In
terms of
comorbidities, 30
198 (31-4%) had
hyperlipidaemia, 25
810 (26-9%) had
hypertension, 13 26
(13:8%) had
diabetes, 3177
(3-3%) had COPD,
2868 (3:0%) had an
underlying
immunosuppressed
condition 12 137
(12:6%) had
coronary artery
disease, 2368 (2-59
had a history of

congestie heart

sex, race or ethitig, bodymass index, underlying
cardiovascular disease and its risk factors, diabetes, unde
lung digase, smoking, immunosuppressed condition, and
baseline disease severity), when compared with mortality
control group (9-3%), hydroxychloraw{18-0%; hazard rat
1335, 95% CI 1-283-457), hydroxychloroquine with a
macrolide (23-8%; 1-447, 1886-531), chloroquine (16-4%;
1-365, 1-218-531), and chloroquine with a macrolide (22
1-368, 1-278L-469) were each independently associdlted v
an increased risk offitospital mortality. Compared with the
control group (0-3%), hydroxychloroquiBid %6; 2-369,
1.93%2:900), hydroxychloroquine with a macrolide (8-1%
5-106, 4-10#5-983), chloroquine (4-3%; 3-561, 2046806),
and chloroquine i a macrolide (6-5%; 4-011, 3@1812)
were independently associated with an increased risk of @
novo \entricular arrhythmia during hospitalisation.

Note: nonrandomized, confounded, adjusted analysis but
fully optimal though a very strong appraaethods wise in
the adjustment but adjustment cannot adjust for all unkno
confounders
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https://www.medrxiv.org/content/10.1101/2020.05.12.20099028v1.full.pdf
https://link.springer.com/article/10.1007/s11427-020-1732-2
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failure, and 3381
(3:5%) had a history
of arrhythmiause of
other antivirals was
recorded in 38 927
(40-5%) patients as
treatment for
COVID-19. The
most common
antivirals were
lopinavir with
ritonavir (12 304
[31-6%)]), ribavirin
(7904 [20-3%])nd
oseltamivir (5101
[13-19%)]).

1p &, HCQ vs neHCQ Diabetes 32.3%, Hospitalized patient®searchers reported thiiemadjusting | Low-
observational (Hydroxychloroquine, 2) COPD 14.9%, for imbalances via propégsnmodelingrelativeto receiving moderate;
retrospective; Hydroxychloroquine in hypertension 55.2% neither drug, there were no significant differences in asso| Very low
2020 combination with coronary disease mortality for patients receiving any hydrbboroquine during | certainty
Azithromycin, 3) 15.8%, cancer the hospitalization (HR, 0.99 [95% ClI,-0.22]),
Azithromycin alone, ar) 11.5%, renal failure| hydroxychloroquine alone (HR, 1.02 [9596.831.27]), or
neither drug); 212; median | 7.5%, hydroxychloroquine with azithromycin (HR, 0.98 [95% CI,
64 (52 76); 62.3% males | cerebrovascular 0.751.28]) the 36day unadjusted mortality for patients
disease 4.9%, obes| receiving droxychloroquine alone, azithromycin alone, th
Note: 134 patients received 351%; not reported| combination or neither drug was 25%, 20%, 18%, and 20
tocilizumab in the ICU respetively amongb47 evaluable ICU patients, including 1
receiving tocilizumab in the ICU, an exploratory analysis f
a trend towards an impexy survival association with
tocilizumab treatment (adjusted HR, 0.76 [95% Ci1@8J),
with 30 day unadjted mortality with and without tocilizuma
of 46% versus 56%.
Note: nonrandomized, potentially confounded, though the
adjusted analysis si@ame propensity score matching, possi
misclassification, small sample sizes/events limited analy
seletion bias.
Ahmad®°, Caseseries, all received Hypertension 91%, | A series of fifsfour (54) highrisk patients, who developed @ High;
observatioal, HCQ and doxycycline; 54; | diabetes 40%, CAD| sudden onset déver, cough, and shortness of breath (SOl Very low

caseseries; 2020

median 68 (297); 61%
males

58%, CHD 18%,
COPD 38%; not
reported

and were diagnosed or presumed to have CQY)vere
stated with a combination of DOXMCQ and 85% (n=46)
patients showed clinical recovery defined as: resolution of
and SOB, or a return to baselindrsgif patients are
ventilatordependent11% (n=6)of patients were transferred
to acute care hospgalue to clinical deterioration and 6%
(n=3) patients died in the facilitibslirectcomparison
suggests these data were significantly better outbamése
data reported in MMWR (reported on March 26, 2020) fro
longterm care facility in King Coty, Washington where 579
patients were hospitalized, and 22% patients died.

Note:nonrandomized, potentially confounded, optimal
adjustments and steqpgch as stratification and masking not
applied, small sample size, small events, not optimally
comparative, suyptimal reporting of methods and outcomg
This early data is to be considered hypothesis generating
for welldesigned randomised dalistudies.

certainty

Bhattachary8
observational

cohort; 2020

Cohort 1 (n=54) all the
health care workers with
history of intake of at least
the bading dose of

hydroxychloroquine

Comorbidities in
3.7%; not reported

The comparative analysis of incidence of infection betwee
two groups demonstrated that voluntary HCQ usage was
associated with lesser likelihood of developing-SARS3

infection, compared those who were not on it, X2=14.59,

High;
Very low
certainty
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https://www.medrxiv.org/content/10.1101/2020.05.21.20109207v1
https://www.medrxiv.org/content/10.1101/2020.05.18.20066902v1
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prophylaxis as per ICMR
guidelines; Cohort 2 (n=52)
all thehealth care workers
either no history of HCQ
prophylaxis or had history ¢
inadequate intake of HCQ
per ICMR guidelines; 106;
mean HCQ 26.46 + 3.93, n
HCQ 2771 £ 7.24; 47%
male

p<0.001. None of the €Q users noted any serious adversg
effects.

Note:nonrandomized, potentially confounded, optimal
adjustments and steps such as stratification and masking
applied, small sample size, smaltgveot optimally
comparative, sutiptimal reporting of nteods and outcomes

Oteo109
observational
cohort; 2020

HCQ 400 mg twice in a
loadng dose followed by 2C
mg twice for 5 days, plus
AZM 500 mg on the first dg
followed by 250 mg daily fqg
5 days; 80; median 52 (22 1
75); 47% male

32.5% had
comorbidities; not
reported

Twelve patients (15%), 11 of whom had pneumonia,
experienced sid&ects affecting mainly the digestive. In
another patig a QTc interval prolongation (452 msc) was
observed. In total 3 of these patients had to be admitted i
Hospital, 2 because of vomiting and 1 because a QTc inte
lengthening. None of the patie needed to stop the HCQ or
AZM and all the 80 patiexfinished the therapeutic strategy
From the group without pneumonia only a patient develop
diarrhea that did not require hospitalization or stop the
medication

Note:nonrandomized, potentialigrdounded, optimal
adjustments and steps suchteatification and masking not
applied, small sample size, small events, not optimally
comparative, sutptimal reporting of methods and outcomg

High;
Very low
certainty

Magagnol#¢
Observational

retrospective;
2020

Hydroxychloroquine alone
(HC) n=198 or with
azithromycin (HC+AZ)
n=214 or no HC as
treatments n=395; median
age 70; 95.6% males

Hyperlipidemia
18.2%, asthma 3%,
Ml 5.1%, CHF
25.3%,
cerebrovascular
17.7%, pulmonary
disease 23.2%,
diabetes with
complications
28.8%, renal diseas
32.8%, cancer
17.2%, liver diseaseg
9.1%, diabetes
without
complications
48.5%; NR

There were 38, 49, and 37 deaths respectively in HCQ, H
+AZ, and no HCQ groups; relatitaethe no HC group fier
propensity score adjustment for clinical characteristics, th
of death from any cause was higher in the HC group (adj{
hazard ratio (aHR), 1.83; 95% CI, 1.16 to 2.89; P=0.009)
not in the HG-AZ group (aHR, 1.31; 95% ClI, 0.80 to 2.15;
P=0.28). Both the propensity scea@justed risks of
mechanical ventilation and death after mechanical ventila
were not significantly different in the HC group (aHR, 1.19
95% CI, 0.78 to 1.82; P=0.42 and aPRiR1; 95% CI, 0.96 to
4.62; P=0.06, respectietdr in the HC+AZ group (aHR, 1.0
95% Cl, 0.72 to 1.66; P=0.69 and aHR, 1.25; 95% ClI, 0.5
2.68; P=0.56, respectively), compared to the no HC grou
researchers reported thatomg patients hospitalizevith
COVID-19, tkere was nsignificant reducth in mortality or
in the need for mechanical ventilation with hydroxychlorog
treatment with or without azithromycin.

Note: Nonrandomized, confounded, and fraught with sele
bias and residual confaling bias, but propensityatching
performed adisting forcomorbidities, medications, clinical g
laboratory valugmethodology an improvement.

High;
Very low
certainty

Bhattacharyy&?2

observational
longitudinal; 2020

HCQ was given in the dose
of 400 mg twice on day one
and then 400 mg weekly fo
seven weeks; 391 HCWs;
mean age of 3@tyears;
58.6% males

Diabetes 1.9%,
respiratory disease
1.2%, kidney diseas
0.3%, cardiovasculg
disease 1.9%, liver
disease 1.2%; NR

17.5% of HCW experienced adverse events due to HCQ
This study was a descriptive report on HCW who used H(
when infeted with COVID19. The majority of the data is
based on perceptions of use.

Note: case series, single arm, nonrandomized, confounde
adjustment, no masking or stratifications, very low certain
evidence.

High;
Very low
certainty

Maciag!3
observational
retrospective;
2020

Patients with autoimmune
inflammatory diseases n=7
and 40% received HCQ
n=290 vs 432 neHCQ;
median age 56 (45) HCQ

NR; NR

290 (40%) patients were receiving HCQ); during\ubeweek
study period, five (1.7p@5% CI: 0.5%4.0%)] cases of
COVID-19 were registered among patients with
hydroxychloroquine and five (1.2% [02%84]) (p=0.523) in
without hydroxychloroquine; COVAL® was confirmed by

PCR in one (0.3%, 95% CI 0.40®4%) patient with

High;
Very low
certainty
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vs 58 (4&8) no HCQ;
17.1% males

hydroxychloroquinand two (0.5%, 95% CI 0.08%6%)
without hydroxychloroquine (p=1.0); one patient on
hydroxychloroquine and two subjects without
hydroxychloroquine were admitted to the hospital, none o
them required to be transferredtte intensive care unit and
no pdient died during the episode. Researchers conclude
the incidence and severity of COMIB among patients with
autoimmune rheumatic diseases with and without
hydroxychloroquine was not significantly different.
Hydroxychloroquine does not seem to b@ppropriate
therapy for poséxposure prophylaxis against COMD

Note:Nonrandomized, confounded, and fraught with seleg
bias and residual confounding bias

Giacomelli14 LPV/r + HCQ, early NR; remdesivir The rate of clinical improvement increased over time to 7§ High;
observational treatment n=43 vs delayed| (n=33, 19.2%), on day 30, without any significant difference between the | Very low
retrospective; treatment n=129; 172; tocilizumab (n=36, | gr ou p s (pS0a.243) dies adjustirg for potentially certainty
2020 median agél.7 (5092.7); | 20.9%) or both relevant clinical variables, there wasgmificant ssociation
72% male (n=10, 5.8%). between the timing of the start of treatment and the proba
of 30day mortality (adjusted odds ratio [aOR] ET vs DT=1
95% confidence interval 0:8A9) 8%o0f the patients
discontinued the treatment because of severeigfastinal
disorders attributable to LPV/r. The timing of the start of
LPV/r+HCQ treatment does not seem to affect the clinical
course of hospitalised patients with COXYHD Together with
the severe adverse events attributable to LPV/r, this raise|
concens about théenefit of using this combination to treat
COVID-19.
Note:Nonrandomized, confounded, and fraught with seleg
bias and residual confounding bias
Shidiart20: 3 groups: (i) receiving HC( Obesity 13.9%, A total of 4,642 patients (mean age: 66.1 + 18; males: 2,7| High;
observational alone, (ii) receiving HCQ | hypertension 5.8%, | (59%) were included, of whom 623 (13.4%) received HC( Very low
retrospective; together with AZI, and (iii) | diabetes 33.6%, alone, 2275(9%) received HCQ plus AZI, and 3,792 (81.79 certinty
2020 receiving neither HCQ nor | COPD 7.2%, neither drug. 28ay discharge rates were statistically
AZI; median ag HCQ alone| malignancy 21.3%;|si gni fi cantly higher in tH
n=623, 63 (534), HCQ NR difference in ATE (+11.1% [3.3018.9]), ratio in ATE (1.25
plus AZ1 n=227, 61 (5R2), [1.07 to 1.42])I.6 Ass fnoeri tthh
neither drug n=3792, 69 (5: for significant differences and ratios in AIPTW ATE were
82); 58.9% males found suggesting higher mortality rates in the former grou
(difference in ATE +9.83%0.51 to 20.17], ratio ATE 1.40
[0.98 to 1.81]; p=0.062); researchers found denee for
efficacy of HCQ or HCQ combined with AZI on-@8y
mortality. Our results suggested a possible excess risk of
mortality associated with HCQ combined with AZI, but no
with HCQ alone. ignificantly higher rates of discharge hom
were observed irapents treated by HCQ, a novel finding
warranting further confirmation in replicative studies.
Note:Nonrandomized, confounded, and fraught with seleg
bias and residual confounding .b8ame adjustment
performed but not optimal.
Arshardt3s Hydroxychloroquine alone,| Lung disease 63.7% Overall irhospital mortality was 18.1% (95% CI:16.6% High;
observational hydroxychloroquine azithr | immunodeficiency | 19.7%); by treatment: hydroxychlorog#iagithromycin, Very low
retrospective; omycin, azithromycin along 1.2%, cardiovasculg 157/783 (20.1% [95% CI: 17.2%.0%)]), hydroxychloroquing certainty
2020 and neither treatment; 254, 8.7%, kidney diseas alone, 162/1202 (13.5% [95% Tll:6%15.5%]), azithromyci

63.7+ 16.5; 51.1% males

43.3%, COPD
12.8%, hypertensior
65.4%, asthma 9.99
cancer 15%, diates
37.6%; steid

alone, 33/147 (22.4% [95% CI: 16-804L.%]), and neither
drug, 108/409 (26.4% [95% ClI: 22-2%0%]) Primary cause
of mortality was respiratory failure (88%); no patient had
documented torsades de pointes. From Cox regression
modeling, predictors of mality were agé&5 years (HR:2.6

[95% CI:1.88.3]), white race (HR:1.7 [95% Ci2L14), CKD
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68.2%, tocilizumab
4.5%

(HR:1.7 [95%CI:1-2.1]), reduced O2 saturation level on
admission (HR:1.5 [95%CI:2.1]), and ventilator use during
admission (HR:.2 [95%CI:1-8.3]). Hydroxghloroquine
provided a 66% hazard ratio reduction, and
hydroxychloroquine azithromycin 71% compared to neithg
treatment (g 0.001)Researchers concluded when controll
for COVID-19 risk factors, treatment with hydroxydaine
alone and in combination with azithromycin was associat
with reduction in COVIBL9 associatl mortality.

Note: nonrandomized, confounded, did apply waliable
adjustment, propensity matching and as such, a much be
design; larger samplee, events were small; on balance, st
confounded and a major limitation was no indicatiorha if
HCQ group were milder patienExisting SOLIDARITY trial
results and RECOVERY results dispute these findings.

SYSTEMATIC REVIEW/META -ANALYSIS (clinical evidence)

Tleyjeht24
observational
review; 2020

19 studies with a total of
5652 patients, 2719 patient
treated with CQ or HCQ;
NR; NR

NR; NR

Among 13 studies of 4334 patients, the pooled incidence
discontinuation of CQ or HCQ due to prolod@gTc or
arrhythmias was 5%, 95% GIL(1), 12=98%. The pooled
incidence of change in QTgdg
95% CI (314), 12=94% (12 stims of 2008 patients). The
pooled incidence of QTI), O
12=95% (16 studied @317 patients). Among 11 studies of
3127 patients, the pooled incidence of change in QTc fror
baselie of O 60 ms or QTc A7)5
12=97%. Mean/median age, coronary artery disease,
hypertension, diabetes, concomitant QT prolonging
medications, ICU care, and severity of illness in the study
populations explained betwestndies heterogeneity.
Researchers concluded theatment of OVID -19 patients
with CQ or HCQ is associated with a significant risk of dry
induced QT prolongatiomhich is a harbinger for drug
induced TdP/VT or cardiac arrest.

Moderate
highv

AMSTAR I
critical
appraisal of
the review:
high-quality

Patef?s
observational,
review; 2020

14 clinical studie8 (
randomized and 11 non
randomized) analyzing the
effects of HCQ in COVID
19 patients; 2908; NR; NR

NR; NR

Metaanalysis of observationaldies foun®51 deaths in 133
participants of the Hydroxychloroquine arm and 363 deatl
1577 participants of tlwentrol arm. There was no differencg
in odds of mortality events amongst Hydroxychloroquine ¢
supportive care arm [1.25 (95%035, 2.38)2kE 80%]. A
similar trend was observed with moderate risk of bias stug
[0.95 (95% CI: 0.44, 2.08)=185%]. The odds of mortality
were significantly higher in patients treated with
Hydroxychloroquine + Azithromycin than supportive care
done [2.34 (95%IC1.63, 3.34)2E 0%]. A pooled analysis g
recently published studies suggests no additional benefit
reducing mortality in COVH29 patients when
Hydroxychloroquine is given as-addo the standard care.

Note: the body of evidea is conflictetly studies with
differences in age groupsmorbidity, ceinterventions and

severity of disease in HCQ and supportive care patients.

Corticosteroids
One RCT (RECOVERY) show benefitin those needing respiratory support

The effectiveness is being evaluated in various randomized clinical trials.

OBSERVATIONAL ( clinical)

Moderate
highv

AMSTAR I
critical
appraisal of
the review:
high-quality

Luzs
observational
(retrospective

Corticosteroid
(methylprednisolone,
dexamethasone, and

Hypertensiod5%,
diabetes 17.7%,

CVD 6.5%, COPD
1.5%; oseltamivir,

28day mortality rateas 39% (12 out of 31) in case subject
and 16% (5 out of 31) in control subjegt®(09). Increased

corticosteroids dosage was significantly associated with €
mortality riskg=0.003) in matched cases after adjustment

High;
Very low
certairy?
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https://www.medrxiv.org/content/10.1101/2020.06.16.20132878v1
https://pubmed.ncbi.nlm.nih.gov/32519281/
https://doi.org/10.1101/2020.04.07.20056390

cohort study);
2020

hydrocortisone) vs no drug
61 (31:31); 57.5 mean; 529

arbidol,

lopinavir/ritonavir,
ganciclovir,
interferona

administration duratioryery termilligram increase in
hydrocortisone dosage was associated with additional 49
mortality risadjusted HR: 1.04, 95% CI: 110107).

Note:nonrandomized, confounded, optimal adjustments &
steps such as masking not applied, small samplmaike, s
events, not optimally comparative -eptimal reporting of
methods and outcomes.

Note: nonrandoized, confounded, optimal adjustments an
steps such as masking not applied, small sample size, sm
events, not optimally comparative-sptimal repding of
methods and outcomes.

Note: one stud{Clinical course and risk factors for mortalit
of adultinpatients with COVIEL9 in Wuhan, China: a
retrospective cohort study) Biyou et aklreported 26 of 57
deaths in COVIBL9 patients taking corticosteroids vs 28/1
deaths in those not on tioosteroidsWu et al52reported that
among the patients with ARDfa retrospective cotictudy
of those who received methylprednisolone treatment, 23 ¢
(46.0%) patients diedhile of those who did not receive
methylprednisolone treatment, 21 of 34 (61.8%)Gliethet
al.®8 reported 5 deaths among 204 who got corticosteroidg
10 of 895 COVIB19 patients who dicbh In a retrospective
observational studghanget als5reported 43 deaths in 196
COVID -19 patients who received corticosteroids vs 8 of 2
who did not.

See Figure 3.

Wang# Methylprednisolone (n=26)| Cardiovascular There were 2 deaths of 26 in thettneat group vs 1 of 20 in| High;
observational 1-2mg/kgd for 5-7 days via| disease 13%, the control group, meatays for body temperature back to t Very low
(retrospective); intravenous injectiors no pulmonary disease | nomalsignificantly shorter in patients with methylprednisq cerginty
2020 drug (n=20); median 54 {4¢ 6.5%, ns no drug2.06+ - 0.28 vs. 52+ - 0.70,0=0.010)
64); 57% cerebrovascular methylprednisolongrouphad fasteimprovement of SpO2,

4.3%, malignancy | whilepatients without administration of methylprednisolon

4.3%, diabetes 8.79 had a significantly longer interval supplemental oxggen

hypertension 30%; | (8.2dayfiQR 7.610.3 versusl3.5day8 QR 10.316);

antiviral therapy{a | p<0.001) there was increasglosorption degree of the foéus

interferon), the methylprednisolone treatment group.

lopinavir/ritonavir),

immune Note:nonrandomized, confounded, optimal adjustments g

enhancement steps such as stratification and masking not applied, sma

therapy (thymosin) | sample size, small et& suboptimal reporting of methods

and outcomes.

Wangs, IV methylprednisolone 0.5 | Hypertension 26%, | Age, Creactive protein, fimer and albumin were similar in High;
observational 1.0g per day f&3 days; or | cardiovascular both groupscorticosteroid group had more adverse outcor] Very low
(retrospective); intravenous 12.2%, diabetes than nonrcorticosteroid group respectiv@g.9% vs. 11.9% | certainty
2020 methylprednisolone at31 10.4%gempirically | p=0.013). ITultivariate analysis, corticosteroid treatment

mg/kg per day foB-10 days
(n=73) vs n=42 in non
corticosteroid groyd 15;
median 59 (IQR 467);
50.4%

treated with
intravenous
moxifloxacin
arbido] ribavirin
interferonalpha,
immunoglobulin

associated withren-significan®.155fold increase in risk of
either mortality or ICU admissi(pr0.308).

Note:nonrandomized, confounded, optimal adjustments g
steps such as stratification andkimg not applied, small
sample size, small events;@piimal repding of methods
and outcomes.

FadeFg quasi
experimental pre
post; 20

213 patients (pre n=81 and
post n=13Zorticosteroid
group using a composite
endpoint) (early, shert
course, methylprednisolone
0.5 to 1 mg/kg/day divided
in 2 intravenous doses for ¢
days); 213; median age 62
(52:62); 51.2% male

Asthma 15.5%,
CKD 46%,COPD
12.7%, CHF 12.2%,
CAD 17.8%,
diabets 49.3%,
hypertension 74.2%
malignancy 11.3%;
empiric antibiotics
76.5%,
lopinavir/ritonavir

The composite endmt occurred at a significantly lowee iat
postcorticosteroid group compared to-pogticosteroid grouy
(34.9% vs. 54.3%, p=0.005).

Primary composite pre corticosteroid protocol vs post
protocol= 54.3 vs 34.9%, OR 0.45 (@2679), p=0.005
Death %.3% vs 13.6%, OR 0.45 (052291), p=024
Respiratory failure requiring mechanical ventilation 36.6%
21.7%, OR 0.47 (0-8592), p=0.025

Escalation from GMU to ICU 44.3% vs 21.3%, OR 0.47 (Q
00.88), p=0.017

High;
Very low
cetaintyt
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https://www.ncbi.nlm.nih.gov/pubmed/32171076
https://www.ncbi.nlm.nih.gov/pubmed/32167524
https://www.ncbi.nlm.nih.gov/pubmed/32109013
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3546060
https://doi.org/10.1101/2020.03.06.20032342
https://www.medrxiv.org/content/10.1101/2020.04.21.20066258v1.full.pdf
https://www.medrxiv.org/content/10.1101/2020.05.04.20074609v1.full.pdf

4.7%, remdesivir
2.3%,
hydroxychloroquine
75.6%, tocilizumab
6.6%, corticosteroid
63.8% (at any time)

An early shortourse of corticostertbseems to reduce
escalation of care amdprove clinical outcome&teroids used
in early stages of COVAI® diagnosisiayprevent need for
ventilator

Note: nonrandomized, confounded, useoafiposite outcome
though individual components were significanall sample
sized, smadivents, regression to the mean and maturation
to quasexperimental study design, corticosteroid
administration was not universal as per protocols, data is
lacking for the pre and post corticosteroid groups discharg
from hospital.

CorratGudino11?
partial RCT, 2020

Multicentric, partially
randomized, preference,
openlabel trial, including
adults with COVIB19
pneumonia, impaired gas
exchange and biochemical
evidence of hyper
inflammation; 85 patients
(34, randomized to
methylprednisolone (MP);
22, assigned to MP by
cliniciands
control group); mean age
69+12; 58% males

Hypertension 46%,
diaketes 15%,
cardiac 11%,
respiratory disease
8%; Azithromycin
89%, HCQ 95%,
Lopinavir/Ritonavir
79%

MP as an immupmodulator was associated with a reduce(
risk of he composite endpoint in the ITT, stratified
analysis (combined risk rafiR 0.55 [95%€C] 0.330.91];
p=0.024). In the peprotocol analysis, RR was 0.11 {0.83)
in patients aged 72 yr or less, 0.61-10132 in those over 72
yr, and 0.37 (.74, p=0.0037) in the whole group after &
adjustment by stratification. The decreaGaéactive protein
levels was more pronounced in the MP group (p=0.0003)
hyperglycemia was more frequent in the MP group. Rese
reported that a short coureMP had a beneficial effect on
the clinical outcome of severe COMIB pneumonia,
decreasy the risk of the composite end point of admissior]
ICU, NIV or death.

Note:Small sample size, a preferential arm distorts baseli
balance, partial randontiaa, methods were improved but n
clearly reported.

High;
Very low
certainty

Saltont2z
observational;
2020

Methylprednisolone (MP) v
control (n=17383 MR
treated exposed and 90
untreated controtsinean
65.8; 63.6% males

Hypertension 44.59
diabetes 25.4%,
COPD 9.2%, kidney|
disease 5.2%,
malignancy 6.3%,
CHF 3.4%; NR

The composite primary endpoint was mei%ys. 40 [adjuste
hazard ratio (HR) 0.41; 95% confidence interval (CH: 0.24
0.72]. Transfer to ICU and need for invasive MV was necg
in 15 vs. 2{p=0.07) and 14 vs. 26 (p=0.10), respectively. i
day 28, the MP group had fewer deaths (6 vsjstedd
HR=0.29; 95% CI: 0.14273) and more days off invasive M
(24.0 plusr-minus sign 9.0 vs. 17.5 pdusninus sign 12.8;
p=0.001). Study treatmemas associated with rapid
improvement in PaO2:FiO2 and CRP levels. The complic
rate was similaoff the two groups (p=0.84). Conclusion In
patients with severe COVAI® pneumonia, early
administration of prolonged MP treatment was associated
a sgnificantly lower hazard of death (71%) and decreased
ventilator dependencessearchers call for RGdsconfirm
these findings.

Note: small sample size and small number of evemisosite
primary endpoint included admission to ICU, need for invg
MV, or allcause death by day 28; nonrandomized, potenti
confounding, selection bias; crude aijuséed analysis but
methods flaws and high uncertainty in estimates.

High;
Very low
certainty

Monrealt48
observational;
2020

High doses n=177 (HD,
250mg/day or more of
methylprednisolone) of
corticosteroids or the
standard doses n=396 (SD
1.5mg/kg/day or more of
methylprednisolone); 573;
mediarage64 (540 73);
74.7% migs

Hypertension 46.89
diabetes 19.7%,
obesity 39.4%,
cadiovascular
17.3%, renal diseas
7.9%, liver disease
6.3%, lung disease
16.4%, malignancy
10%, autoimmune
4.5%; NR

In HD cohort, a worse baseline respiratory situation was
observed and male sexleslage and comorbidities were
significantly moreommon. After adjusting by baseline
characteristics, HD were associated with a higher mortalit
SD (adjuste®R 2.46, 95% CI 1.5883, p<0.001) and with g
increased risk of needing MV or death (edf@R 2.50,
p=0.001). Conversely, the risk ofaedeping a severe ARDS
was similar between groups. Interaction analysis showed
HD increased mortality exclusively in elderly patients.
Researchers suggest against exceetifimd/kg/day of

corticostenids for severe COVIH29 with an ARDS, especial

High;
Very low
certainty
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https://www.medrxiv.org/content/10.1101/2020.06.17.20133579v1.full.pdf
https://www.medrxiv.org/content/10.1101/2020.06.17.20134031v1
https://www.medrxiv.org/content/10.1101/2020.07.17.20156315v1

in older subjects. This reinforces the rationale of modulati
rather than suppressing immune responses in these patie

Note: nonrandomized, confounded;anid multivariable
adjustments performed whiis an improvement but still
unable to adjust f@ll potential unknown confounders;
methods issues with the dose groups in terms of selectior|
and residual confounding bias (and confounding by indicq
that only adequate randomization can address

Keller1s3 140 (7.7%) treated with Hypertension 71.3% Early glucocorticoid use and an initial CRP of 20 mg/dL o High;
observational, glucocortioids within 48 COPD 12.8%, higher was associated with a significantly reduced risk of | Very low
2020 hours of admissicand diabetes 46.1%, mortality or MV in unadjusted (addatio, 0.23; 95% CI, 0.08| certainty
1,666 who never received | CAD 19.7%, asthmg 0.70) and adjusted (aOR, 0.20; 95% CHO®B@% analyses
glucocorticoids. Reasons fq 19%, renal disease | (Table 2B). Conversely, glucocorticoid treatment in patien
exclusion of 1,192 patients| 3.1%; NR clearly with CRP levels less than 10 mg/dL was associated with
are provided in the significantly ioreased risk of mortality or MVunadjusted
Appendix. Among patients (OR 2.64; 95% ClI, 1.3203) and adjusted (a@RL4; 95% ClI
who remained hospitalized 1.526.50) analyses.
and were excluded, 169 of
962 (17.6%) received Note: nonrandomized, confounded by indication, selectiof
glucocorticoidsnean age bias, residual confounding bias; small sample size and eV
62.2 SD 17.8; 53.4% maleg
Rahmaris? Corticosteroids 72, control | COPD 11%asthma | Corticosteroid group had increased severity of illness: High;
observational, 64; median age steroids 60 12%, diabetes 39%, PaO2/FiO2 (113 vs. 130; p .014) and SOFA (8 vs. 5.5; p { Very low
2020 (50.83 70.5) vs control 65 | hypertension 62.5% .001). Overall mortality (21% vs. 30%; p .234) or proportiq certainty
(56.50 67.5); males 57% cardiovascular patients intubated (78 vs. 64%; p .078) was similar. Morta
38.9%; HCQ, wassimilar among mechanically ventilated (27% vs. 15%;
lopinavir, remdesivi .151) however there were no deaths among patients who
tocilizumab, not mechamilly ventilated and received corticosteroids (0
convalescent plasm| 57%; p <.001). Early administration (within 48 hours) sho
azithromycin decrease in progtion of intubation (66% vs. 87 vs. 100%;
p.045), ICU days (6 vs., 16 vs. 18; p <.001), and ventilato
(3vs. 12 & 14 <.001). 45% received
methylprednisolon&arly administration of corticosteroids
improved survival in nemechanically ventilatpdtients;
decreased ICU stay and may have prevented intubation.
Note:Note: nonrandomized, confounded by indication,
seledbn bias, residual confounding bias; small sample siz
events.
RCT (clinical)
RECOVERY trial.| Dexamethasone trial arm | At least one 1 Corticosteroids (dexamethasphgically used to | Low-
Horby et alt15 2,1@& vs 4,321 in standard | comorbidity (56%), reduce inlmmation moderate;
RCT; 2020 care alone; Mean (SD) age| diabetes (24%), heg Followsup complet for 99.9% of patients Moderate
66.1(15.7, male 64%. disease (27%), certainty

chronic lung diseasg
(21%); Aithromycin
use (24% in
treatment arm and
25% in contrgl O to
3% of patients
receved
hydroxychloroquine
lopinavidritonavir,
or interleukirb
antagonists during
follow-up. Five
patients receives
remdesivir (3 in
treatment arm and 2
in control).

Limitation as only studied patients in hospital

Dexamethasone reduces death by about 1/3 in

hospitalized patients with severe respiratory iline

and complications (COVHD9 patients)

1 Appears to be effeee in reducing death in sesly
ill COVID patients needing respiratory support

1 2,104 patients randomized to dexamethasone 6
once daily (orally or 1V) for 10 days and compare
4,321 patients randomized to standard care alon

1 Dexamethasone reduceatths by 1/3 in ventilated
pdients (rate ratio 3695% CI (1to 0.8), and by
1/5 in other patients receiving oxygen only (rate
0.8, 95% CI 0r2to 0.91), and no benefit in those
who did not need respiratory support (rate réit® ]
95% Cl ®1to 155.

1 Reduces 28ay nortality by 2.8%

= —a —a
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https://www.journalofhospitalmedicine.com/jhospmed/article/225402/hospital-medicine/effect-systemic-glucocorticoids-mortality-or-mechanical
https://www.medrxiv.org/content/10.1101/2020.07.29.20164277v1
file:///C:/Users/SonAru/Downloads/nejmoa2021436.pdf

1 Appears to improve survival in COVID patients
who require oxygen in hospital

METCOVID trial,
Pardoet al 17%;
RCT; 2020

Intravenous sodium
succinate
methylprednisolon@®.5
mg/kg), twice daily for 5
days(n=194) or placebo
(saline solutior(n=199);
Mean(SD) age 55 (15), mal
(64.6%)

Hypertension
(48.9%), diabetes
(29.1%), Alcohol us
disorder (27%), he¢a
disease (6.9%),
asthma, (2.5%), live
disease (5.5%),
COPD (0.5%)No
patient received ant
IL-6, antlL-1,
remdesivir or
convalescent plasm
therapy

Overall 2&ay mortality was 76/199 (38.2%) in the placeb
group vs 72/194 (37.1%) in the MP grddR 0.92495%ClI
0.669 1.275P=0.629)

Notes: Small sample size, small number of events (not su
powered)

Low-
moderate;
Low certainty

SYSTEMATIC REVIEW/META -ANALYSIS (clinical evidence)

Mamme@®; meta
analysis; 2020

7 RCTdocusing on ARDS
and not directly on the
COVID-19 patient with
ARDS; examining
corticosteroids
(hydrocortisone,
methylprednisolone,
dexamethasone, or inhaled
budesonidevs ne
corticosteroids; n=851
patientstypically> 50 years
of age, hospitalized patts;
typically >50 years

Not studied; not
studied

Three of seven trials (43%) enrolling 51.5% of the total sa
had a low risk of bias. The loss to follpmwas rare: six trials
(85.7%) had a neaomplete followp withloss that was
deemed not biasd, and with only one study, we judged ha
attrition greater than 5%prticosteroids reduced-edluse
mortality (risk ratio [RR] 0.75, 95% CI: 0.59 to 0.95, p=0.0
moderate certainty) and duration of mechanical ventilatior
(mean difference [MDB%.93 dgs, 95% CI:7.81 days te?.06
days, p<0.001, low certainty), and increased vesitidatdiays
(VFD) (MD 4.28 days, 95% CI: 2.67 days to 5.88 days,
p<0.001, moderate certainty), when compared to placebo
Corticosteroids aldncreased the risk of hydgegmia (RR
1.12%, 95% CI: 1.01 to 1.24, p=0.03, moderate certainty)
the effect on neuromuscular weakness was unclear (RR 1
95% CI1 0.80 to 2.11, p=0.28, low certainty).

CONVALESCENT PLASMA (CP)

There is irsufficient evidence to draw a conclusion on benefits and harms.
The effectiveness is being evaluated in various randomized clinical trials.

Lows;

i) mortality,
moderate
certainty

i) duraton of
mechanical
ventilation,
low certainty
i) increased
ventilatorfree
days, moderat
iv) risk of
hyperglycemial
moderate
V) neure
muscular
weakness, low

AMSTAR 117
critical
appraisal of
the review:
high-quality

OBSERVATIONAL ( clinical)

She#®, caseseries;
2020

Convalesent plasma (CP) t
all; 5; age range-28 years;
60%

Note: CPadministered to all
between 10 and 22 days af
admission

1 has hypertension
and mitral
insufficiency;
antiviralslppinavir/
ritonavir; interferon
alfalb; favipiravir;
arbidol; darunavir)
and corticosteroid
methylprednisolone

Following plasma transfusion, body temperature normaliz
within 3days in 4 of 5 patients, the SOFA score decrease
PAO2/FIO2 increased within 12 dgyange, 17276 before
and 284366 after). Viral loads abiecreased and became
negativavithin 12 days after the transfusion, and SERS
20specific ELISA and neutralizing antibbdys increased
following the transiion (range, 480 before and 8820 on
day 7). ARD®esolved in 4 patients at 12 days afiestusion,
and 3 patients were weaned froethanical ventilation withi
2 weeks of treatment. Of the 5 patients, 3 havedissdrarged
from the hospital (leftgof stay: 53, 51, and 55 days), and 2
in stable conditioat 37 days after transfusion.

Note:nonrandomized, confounded, optimal adjustments &
steps such as stratification and masking not applied, sma

sample size, small events, not optimallparative, sub

High;
Did not apply
GRADE

Pan American

Health

Organization

35N World Health
¥ Organization
™ « Americas
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https://academic.oup.com/cid/advance-article/doi/10.1093/cid/ciaa1177/5891816
https://doi.org/10.20452/pamw.15239
https://doi.org/10.1001/jama.2020.4783

optimal reporting of methods and outcoriiéss early data is
to be considered pgthesis generating, calling for-well
designed randomised clinical studies.

Duar?é case CP to all; 10nedian age wa| Hypetension 30%, | Following transfusion, the level of neutralizing antibody gy High;
series; 2020 52.5 years (IQR, 4889.5) | cardiovascular and | increased to 1:640fime cases, and maintained at a high ley Did not apply
60% cerebrovascular (1:640) in remaining of cases. Researchers reported that| GRADE
disease 10%rbidol, | clinical symptoms were substantially improved. They also
ribavirin, remdesivir] an increase in oxyhemoglobin saturatitin 3 days. Severa
Interferono, parameters tended to impecas compared to pransfusion.
oseltamivir, Il mproved parameters incl ud
peramivir and and decreasétireactive protein. Radiological examinationg
corticosteroid showed varying degrees of absorption of lung lesions with
methylprednisolone| days. The viral load was undetectatde tadinsfusion in sever
patients who h adseyereadverse effect
Note: casseriesnonrandomized, confounded, optimal
adjustments and steps such as stratification and masking
applied, not optimally comparative -gptimal repding of
methods and outcomes.
Zhang’; case CP to all; 4; 31, 55, 69, 73 | None reported; Researchers reported no serious adverse reactions and g High;
series; 2020 years old and F, M, M, and| arbidol, lopiavir patients recovered from COD. Did not apply
pregnant F respectively ritonavir ribavirin, GRADE

interferon alpha
inhalation,
oseltamivir, albumin
zadaxirand
immunoglobulin,
antibacterial and
antifungal drugs

Note: nonrandomize, confounded, optimal adjustments an
steps such as stratification and masking pbedpsmall
sample size, small events, not optimally comparative, sub
optimal reporting of methods and outcorfibss early data is
to be considered hypothesis genayatialling for well
designed randomised clinical studies.

Pe?s; caseseries;
2020

CP to all three; 3; not
reported; not reported

Not reported; not
reported

There weg 2 patients with negative conversions and 1 fail
due to anaphylaxis shddiscontinued);stpatient treated on
12nh day admission, turned severétr@atment, then
significantly improved (nucleic acid test became negative
symptoms improved) anukt discharge criteria orih2ay, 2d
patient, treatment on®2day, the ucleic acid test became
negative 4 days lated,fiatient was a 5fear old pregnant
woman who suffered anaphylaxis shock and CP was
discontinued).

Note:preprint, small, oyl 3 patientsconfounded, optimal
adjustments and steps such as stratifiGatdbmasking not
applied, small sample size, small events, not optimally
comparative, sutiptimal reporting of methods and outcome

High;
Did not apply
GRADE

Shi® caseseries;
2020

1 patient, 5@ear old female

Antiviral therapy
plus interferora B,
followed bylopinavir
and ritonaviand
empiricceftriaxone

IVIG (20g) and thymadKin were initiatedorticosteroid
(intravenous 80 mg methylprednisolone) was also commg
and halved to 40mg two days |atgmptoms deteriorated an
ceftriaxone was replaced with piperatéiiobactaminitiated
theadministration of three conséeetsessions of PE with
6000mlI plasm@drozen plasma served as the sole replacem
solution) followed by 20¥1G from DOI 14 to DOI 17,
symptoms were almostralpidlyrelievedwith three
consecutive sessions of PERtngent noadverse
events or conligations werseerduring PE treatrm;
oxygenation index increased with oxygen saturation pf 96
patient was breathing ambient air oxygen and the blood
pressurevasre-established.

Note: small casseries of n=1

High;
Did not apply
GRADE

Zhenget;
retrospective
observational;
2020

CP (n=6) vs no CP (15); 21
CP median 61.5 (3173.8)
vs control median 73 (69);

76%

Hypertension 19%,
diabetes 28.5%, éiv
disease 9.5%,

cardiovascular 4.79

There was respiratory failure in 100%, ARDS 85%¢, sleptk
52%, secondary infection 76%; 5 deaths in treatment (83
14 (93%) irrontrol group, 100% SAR®V-2 clearance in

treatment group vs in 4 patients (26.7%) in the control grg

High;
Very low
certainty
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https://doi.org/10.1073/pnas.2004168117
https://doi.org/10.1016/j.chest.2020.03.039
https://doi.org/10.1101/2020.04.07.20056440
https://www.sciencedirect.com/science/article/pii/S092485792030131X?via%3Dihub
https://academic.oup.com/jid/advance-article/doi/10.1093/infdis/jiaa228/5826985

kidney 4.7%;
antiviral treatment
76%, IVIG 90%,
glucocorticoid pulse
76%.

There was fever
85.7%, cough 90.59
fatigue 67%, dyspne
76%, bilateral
pneumonia in 95%

and there was SARR®V-2 clearance before death in 5/5 faf
patiens in treatment group vs 3/14 (21%) in control; the 6
treatment patients with respory failure received convalesc
plasma at a median of 21.5 days after first detection of vir
shedding; overall, it appears that CP treatment may halt
SARSCo\2 sheddig but failed in reducing mortality in
critically engstage COVIDBL9 patients; reaechers suggested
that treatment should be stated earlier.

Note:nonrandomized, confounded, optimal adjustments &
steps such as stratification and masking not applidd, sma
sample siza,smallnumber ofevents, subptimal reporting of
methods and oabmes.

Ahn78
observational
caseseries; 2020

CP; 2; a5 67 and 71; 1
males and 1 female

Both critical; a
medical history of
hypertension,
previous treatments
(e.g. experimental
drug therapies,
oxygen therapy,
ventilation):
Conomitant
therapy: 400 mg of
hydroxychloroquine
once daily and
lopinavir/ritonavir
400 mg/100 mg
twice daily, empiricg
antibiotics,
intubation and
mechanical ventilatg
care, IV methylpred
nisolone (0.5/1
mg/kg/day daily).

Both received lopinavir/ritonavand hydroxychloroquine but
showed persistent fever, rapidly aggralgfEkemia and
progressive bilateral infiltrations in accordance with the cr|
of severe ARDSollowing CRnfusion, the patients showed
improved oxygenation and chesi)s wittdecreased
inflammatory markers and viral lgadsearchers reportedtth
when used with systemic corticostertidse is thgossibility
of reducing excessive inflammatory response by corticost
as well as promoting the reduction of viral loads by
convalescent plasma simultaneously.

Note: small case series of 2qué$, not blinded for outcome
detectors, not adjusted for confounding.

High;
Did not apply
GRADE

Joyners,
observational

(retrospective
caseseries); 2020

5000 patients (of 8,932
enrolled patients with
COVID-19) received CP;
5000; median age 62.3 (18
97.8); 63.1% male

72% respiratory
failure, 63%lyspnea
62% blood oxygen
saturatio
43% had lung
infiltrates >50%
within 2428 hours
of enrollment, 38%
had a respiratory
frequency
breaths-minuté ,
34% had partial
pressure of arterial
oxygen to fraction o
inspired oxygen rati
< 300, 18% had
multiple organ
dysfunction or
failure,and 15% had
septic shock.

81% patients had severdiferthreatening COVIEL9 and 949
(19%) were judged to have a high risk of progressing to s
or lifethreatening COVIEL9; prior to COVID19
convalescent plasma transfusion, a total of 3,316 p&%&ajs
were admitted to the ICU; incidence of albgsradverse
events (SAEs) in the first four hours after transfusion was
<1%, Of the 36 reported SAEs, there were 25 reported
incidences of related SAEs, including mortality (n=4),
transfusiorassociatedirculatory overload (TACO; n=7),
transfusiorrelatel acute lung injury (TRALI; n=11), and sey
allergic transfusion reactions (n=3); 2 (of 36) SAEs were |
as definitely related to the convalescent plasma transfusig
the treating physician. Teeverday mortality rate was 14.99
Researchers sugtggl the CP is safe in a hospital setting to
used in COVIB19 and warrants further study.

Note: large casries, onrandomized, confounded, optimal
adjustments and steps such as stratificatianasidng not
applied, not optimally comparative -eptimal reporting of
methods and outcomes.

High;
Did not apply
GRADE

Liu 88 prospective
casecontrol; 2020

CP transfusepatients; 39;
55 + 13; 64% males

Note 1:dmatching 156; 1:2
matching 74

Asthma 8%, cancer
5%, CKD 3%,
COPD 3%, diabetes
21%, obesity 54%;
not reported

CP patientsvere more likely than control patients to remair
the same or have improvements in th@iplsmental oxygen
requirements byosttransfusion day 14, with an odds ratio
0.86 (95% CI: 0.75~0.98; p=0.028). Plasma recipients als|
demonstrated improved survival, compared to control pat
(logrank test: p=0.039). In a covariaegisted Cox atel,
convalescent plasma tranisfiusmproved survival for nen
intubated patients (hazard ratio 0.19 (95% CI: 0.05 ~0.72

High;
Very low
certainty
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p=0.015), but not for intubated patients (1.24 (0.33~4.67);
p=0.752).

Salaza®3
observational
caseseries; 2020

CP inpatients with severe
and/or lifethreatening
COVID-19 disease; 25; age
ranged from 19 to 77 years
(median 51, interquartile
range [IQR] 42.5 to 60); 44|
male

40% diabetes,
hyperéension 32%,
CKD 4%,
hyperlipidemi@0%;
hydroxychloroquine
100%, tocilizumab
56%, corticosteroids
36%, remdesivir 8%

At day 7 postransfusion witliCP, 9(36%)patients had at lea
a Ipoint improvement in clinical scale, and seven of thosg
discharge. By day 1posttransfusion, 19 (76%) patients ha
at least a-foint improvement in clinical status and 11 werg
discharged. No adverse events as a result of plasma tran
were observed. Whole genome sequencing data did not i
a strain genotgalisease serity correlation. The data indica
that administration of convalescent plasma is a safe treat
option for those with severe COVIM disease.

Note: small case series of 25 patients, not adjusted for
confounding.

High;
Did not apply
GRADE

Perotti%s; onearm | Hyperimmune plasma (CP) Hypertension 46%, | Twentyfour patients received onetwfiplasma, 21 received| High;
multicenter 46; mean age 63 years (S[ diabetes 17%, two units and one patient received 3 units. Three patients| Very low
interventional 12); 61%male cardiovacular (6.5%) died within days (at 1, 4 and 6 days); two had certainty
study; 2020 disease 14%, COPL important comorbidities, such as diabetes, hypertension g
5%, CKD 9%, cancer, while the third had an extremely low PaO2/Ei@2 |
dyslipidemia 21%; | of 67 at the time of plasma infusianong survivors, the
antiviral 42%, severity of the condition at baseline soagirmed by the low
antibiotics 84%, oxygen saturation (mean 94%) and PaO2/FiO2 (mear»13
HCQ 86%, than 89% of patients showed bilateral multilobe infiltrates
anticoagulant 98% | chest rabgram and all laboratory biomarkers were marke
elevatepa 7 days after plasma infusion PaO2/FiQ@Peased
by 112 units in survivors, the chest radiogram severity
decreased in 23% of patients; CRP, Ferritin and LDH all
decreased by 60, 36 and 20%paeetivelyno or little
improvement was present in the three deceased pétients
serious adverse ev®occurred in 4 patients.
Note: nonrandomized, confounded, small case series of 4
patients, not optimally adjusted for confounding.
Joyne#18 Data from 20,000 patients | NR clearly, NR The incidence of all serious adverse eventpitelew; High;
observational including the initial 5,000 | clearly includingtransfusion reactions (n=89, <1%); thromboembd Very low
convenience and subsequent 15,000 or thrombotic events (n=87,1%); cardiac events (n=680Q, ~ certainty
sample; 2020 transfused patients. By Jun notably, the vast majority of the thromboembolic or

2, 2020, a total of 20,000
patients had been transfust
with COVID-19
conwlescent plasma, thus,
day mortality data is
presented for all 20,000
patients20,000; 7.6% 13®
years, 31.8% 4D years,
271% 6069%, 20.6% 709,
12.8% 80 and over; 60.8%
males

thrombotic events (n=55) and cardiac events (n=562) wer
judged to benrelated to the plasma transfusion per se; the
severday mortality rate was 8.6% (8.2%, 9.0%), and was
among more criticglll patients relative to less ill counterpa
including patients admitted to the intensive care unit vs. n
admitted (18% vs. 6.0%), mechanically ventilated vs. not
ventilated (12.1% vs. 6.2%), and with septic shock or mul
organ dysfunction/faire vs. those without dysfunction/failu
(14.0% vs. 7.6%).

Abolghasentitt,
observational;

2020

189 patients, 115 plasma, ’
control; mean age 56; 55.6
male

Hypertension 21.99
diabetes 22.9%

Comparison of outcomes includingcalise mortality, total
hospitalizat i on fodirupation®deinwkeng
the two patient groups shows that total of 98 (98.2 %) of
patients who received convalescent plagene discharged
from hospital which is substantially higher compared to 56
(78.7 %) patients in control group. Length of hospitatiza
days was significantly lower (9.54 days) in convalescent f
group compared with that of control group (12.89.dapty 8
patients (7%) in convalescent plasma group required intu
while that was 20 % in control group.

Note: nonrandomizedelgction bias is an issue and

confounding bias, small sample size and events; control g

High;
Very low
certainty
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comprised of mainly milder f@aits and also doterventions
with antivirals etc.

Chent6é
observational cas
series; 2020

16 patients, caseries, all
administered CP; age rang
3090; 68.7% males

Hypertension 25%,
diabetes 19%, CHD
19%; NR

Among the 16 patients, 10 of them had a consistenitlygos
result of viral NAA test before convalescent plasma
transfusion. Eight patients (8/10) became negative from d
to day 8 after transfusion. Severe patients showed a shor
time for NAA test turning negative after transfusion (mean
rank 2.17 vs 309P = 0.036). Two critically ill patients
transfused plasa with lower antibody level remained a pos
result of NAA test. CRP level demonstrated a decline 1 dg
after convalescent plasma treatment, compared with the
baseline (P = 0.017). No adversnts/were observed during
convalescent plasma transfusion.

Note: casseries, small sample size, very provocative findi

High;
Very low
certainty

RCT (clinical)

Li 97 RCT; 2020

CP added to standard
treatment (n=52) vs standa
treatment alone (n=51); 10
median age, 70 years s (IQ
62-78 years); 58.3% male

Hypertensio 54.3%,
cardiovascular
disease 25%,
cerebrovascular
17.5%, diabetes
10.6%, kidney
disease 5.8%, liver
disease 10.7%

Among those with severe disease, the prontorgme
occurred in 91.3% (21/23) of the convalescent plasma grq
68.2% (15/22) of the ctmol group (HR, 2.15 [95% CI, 1.07
4.32];P=.03); among those with {ifereatening disease the
primary outcome occurred in 20.7% (6/29) of the CP grou
24.%4 (7/29) of the control group (HR, 0.88 [95% CI,-0.30
2.63];P=.83) P for interactiorr .17). There was no significa
difference in 28ay mortality (15.7% vs 24.0%; OR, 0.65 [
Cl, 0.291.46]P=.30) or time from randomization to
discharge (51.096 36.0% discharged by day 28; HR, 1.61
[95% CI, 0.82.93]P=.12). CP treatment was asaed with
a negative conversion rate of viral PCR at 72 hours in 87.
the convalescent plasma group vs 37.5% of the control g
(OR, 11.39 [95% ClI, 3:3B18];P< .001). Two patients in th
CP group experienced adverse events within hours after
transfusion that improved with supportive care. Researché
concluded that CP did not result in a statistically significar
improvement in time to clinical improvertneithin 28 days,
and no improvement in the risk of death.

Note: the trial was terminateefdre it reached its targeted
original sample size of 200 patients; only 103 were enroll¢
whom randomization was stratified by disease severity); t
studywas underpowered and many comparisons between
CP group and the control group were noissizlly
significantopenlabel, randomization and concealment
appeared reasonably well done. Methodologically an
improvement from among the COUD researchyblished
to date.

Low to
moderate;
Moderaté

Gharbharani3g
RCT; 2020

CP (ConvP); 85 enrolled
when trial halted; median a
63 (IQR 56 74) years; 72%
male

Diabete5.5%,
hypertension 31.3%
cardiac 24.4%,
pulmonary 33.7%,
cancer 9.3%, kidney
disease 8.7%; NR

The aljusted OR for overall mortality for patients treated w
ConvP was 0.95 (Cl 0.2@.67., p=0.95). Of the 43 patients
randomized to ConvP 6 (14%) hadididile 11 of the 43
(26%) control patients had died. At that time, all 86 patien
had been followeftrr at least 15 days after inclusion and 74
and 32 for at least 30 and 60 days respeciivelirial was
halted prematurely after 86 patients werdesrdlithough
symptomatic for only 10 days (IQRS) at the time of
inclusion, 53 of 66 patientstéeshad artBARSCoV-2
antibodies at baseline. A SARS/-2 plaque reduction
neutralization test showed neutralizing antibodies in 44 of
56 (79%) patints tested with median titers comparable to t
115 donors (1:160 vs 1:160, p=0.40). These olmesvati
caused concerns about the potential benefit of convalescg
plasma in the study population and after discussion with
data safety monitoring boattte study was discontinued. Ng

difference in mortality (p=0.95), hospital stay (p=0.68)-or ¢

High;
Very low
certainty
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15 digase severity (p=0.58) was observed between plasn
treated patients and patients on standard of care.

Note: stopped early and unclear; randomization and
concealment, blinding not optimally reported. Small samp
and events.

Systematic review

Piechottd4?
systematiceview;
2020

20 studies (1 RCT, 3
controlled NRSls, liton
controlled NRSIs) with 544;
participants, of whom 5211
received convalescent
plasma, and identified a
further 98ongoing studies
evaluating convalescent
plasma or hyperimmune
immunoglobulin, of which
50are randomised
hyperimmune
immunoglobulirstudies
were found

Not reported clearly
not reported clearly

4 controlled studies (1 RCT (stopped early)1igh
participants, of whom 52 received convalescent plasma; g
controlled NRSIs with 236 participants, of whom 55 receiy
convalescent plasma) to assdfectiveness obnvalescent
plasmaControl groups received standard care at time of
treatment witout convalescent plasma.

All cause mortality at hospital discharge (1 controlled NR
participadtsery uncertain whether convalescent plasma h
effect on altause mortality at hospital discharge (risk ratig
(RR) 0.89, 95% confiderinterval (Cl) 0.61 to 1.31; very low
certainty evidence).

Time to death (1 RCT, 103 participants; 1 controlled NRS
participantsgry uncertain whether convalescent plasma
prolongs time to death (RCT: hazard ratio (HR) 0.74, 959
0.30 to 1.82; comlled NRSI: HR 0.46, 95% CI 0.22 to
0.96,very lowcertainty evidence).

Improvement of clinical symptoms, assessed by need for
suppofl RCT, 103 participants; 1 controlled NR&ftidipants
very uncertain whether convalescent plaasany effect
onimprovement of clinical symptomseaven days (RCT: RH
0.98, 95% CI 0.30 to 3.184,days (RCT: RR 1.85, 95% CI
0.91 to 3.77; controlled NRSI: RR 1.08, 95% CI 0.91 to 1.
and 28 days (RCT: RR 1.20, 95% CI 0.80 to 1.81; very lo
certanty evidence).

Quality of life

No studies reportetthis outcome.

Safety of convalescent plasma for people with CQYID
RCT, 3 controlled NRSIs and 10 rmammtrolled
NRSIsassessing safetyoohvalescent plasnieporting of
adverse events and sesiadverse events was varidile.
controlled studgereported on adverse events and serious
adverse events onlyparticipants receiving convalescent
plasma. The duration of follayp varied. Some, but not all,
studies included death as a serious advense

Grade 3 or 4 adverse evehigligl3 PParticipants)

The studies did not report the grade of adverse events. T
studies (20fparticipantsieported on adverse events of
possiblgrade 3 or 4 severity. The majority of these adverg
evers were allergic or respiratory evyety unceria
whether or not convalescent plasma therapy affects the ri
moderate to severe adverse e\gaty lowcertainty
evidence).

Serious adverse events (14 studies, 5201 participants)
Fourteen studig5201 participants) reported on serious
adverse events. The majority of participants were from on
non controlled NRSI (5000 participants), which reported o
on serious adverse events limitetiédirst four hours after
convalescent plasma transfusidns studyncluded death as
serious adverse event; they reported 15 deaths, four of w
they classified as potentially, probably or definitely related
transfusionOther serious adverse events reported in all st
were predominantly allergicrespiratory in nature, including
anaphylaxisransfusiorassociated dyspnoea, and transfusi

related acute lung injury (TRAMgry uncertain whether or

AMSTAR II7
critical
appraisal of
the review:
high-quality
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not convalescent plasma afféeésnumber of serious advers
events.

Researchers concluded themgreat uncertainty on whether
convalescent plasma isdféial for people admitted to

hospital with COVID19.

Joynetss review;
2020

12 studies includirigree
RCTs, five matched control
studies, and four case serig
studies containing 804
COVID-19 patient
outcomes; 804; mean or
median age of patients
enrolled in these studies
ranged from 48 to 70 years
with a greater proportion of]
men than women in most
sudies (proportion of
women: 25% to 56%).

NR; NR

All caseseries studies demonstrated relatively latalityo
rates for COVIDB19 patients transfused with convalescent
plasma (0% to 13%). Among RCTSs, patients transfused w
convalescent plasma exhibiteedaiced mortality rate (13%)
compared to notransfused COVIEL9 patients (26%; OR:
0.46, P = 0.03).rdong matched control studies, patients
transfused with convalescent plasma exhibited a reduced
mortality rate (12%) compared to #i@msfused COVIEL9
patients (25%; OR: 0.41, P = 0.001). When patient outcorn
from controlled studies were aggregateénpatransfused
with convalescent plasma exhibited a reduced mortality ra
(13%) compared to ndransfused COVIEL9 patients (25%;
OR: 0.43, P < 0.001yletaregression analysis indicated tha
mean or median cohort age, proportion of cohort receivin
medanical ventilation, and duration of study follow up did
affect the aggregate OR computed for all controlled studig
coefficients P > 0.22). Thiged effect OR (OR: 0.44, P<0.0(

Umifenovir/arbidol (antiviral)

There is insufficient evidence to draw a conclusion on benefits and harms.

The effectiveness is being evaluated in various raoihized clinical trials.

AMSTAR 117
critical
appraisal of
the review:
high-quality

RCT (clinical)

Li3%, RCT; 2020

Lopinavir/ritonavir (LPV/r)
vs arbidol vs control; 44 (2]
16, 7 respectively); mean 4
years; 50%

Some type of
underlying illnesses
349% gamma
globulin 11.3%,
glucocorticoids
22.7%

The median time of positit@negative conversion of SARS
CoV-2 nucleic acid was 8.5 (IQR 3, 13) days in the LPV/r
group, 7 (IQR 3, 10.5) days in the arbidol group and 4 (1Q
10.5) days in the controbgp £=0.751). Researchers report]
that there we no statistical differences between the three
groups in the rates of antipyresis, cough alleviation,
improvement of chest CT or the deterioration rate of clinig
status (app> 0.05). Five (23.8%) patiein the LPV/r group
experienced adverse evelusng the followup period versus
none in the other groups.

Note: preprint, suboptimal randomization, allocation
concealment, blinding, small sample size, small event,nur
imbalanced ctreatment agghmentand use of active
comparator with unknoweffectiveness for COVHD9.

High;
Low certainty

See Figure 2,
Table 2

CheR?t, RCT;
2020

Favipiravir versus Arbidol
openlabel RCT; 236 (116
favipiravir, 120 arbidol);
unclear; 46.6%

Hypertension 27.99
11.4% diabetes;
moxifloxacin
hydrochloride
tablets,
cephalosporins,
antiviral drugs other
than the
experimental drugs,
glucocorticoid and
human serum
albumin.

There was no significant differemcelinical recovery rate at
day 7, whel®y 71 (61%) recovered in the favipiravir arm ar
62 (52%) in the arbidol group. In patients with hypertensiqg
and/or diabetes, 23 (54.76) recovered in the favipiravir ar
18 (51.43) in the arbidol arm (no sigait difference). There
were no deaths either arm and 1 respiratory failure in the
favipiravir arm and 4 (3.33) in the arbidol arm. Researche
reported 37 adverse events in the favipiravir arm and 28 i
arbidol arm. The reporting in this study vexg poor and the
methodology was wedlis was described as a randomize
study but it was not. No proper description of randomizati
allocation concealment, or masking was provided.

Note: pre-print, suboptimal randomization, allocation
concealmenhblinding, small sample size, seadht number
imbalanced ctreatment assignmeartd use of active
comparator with unknown effectiveness for COYD

High;
Very bw
certainty

N .‘,DV

oo AMericas
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Chang, RCT
(openlabel); 202

120 assigned to favipiravir
group (116 assessed, routil
treatment + 1600 mg on thq
first day twice a day, 600 |
from the second day to the
end, twice a day) and 120 t
arbidol group (120 assesse
200 mg3 times a dato the
end of the trial); 236; not
reported clearly; 46.6%

27.9% hypertension
diabetes 11.4%, 95¢
COVID-19
pneumonia; none
reported

Clinical recovery rate of day 7 between two groups, 61.29
favipiravir vs 5.7% arbidol (total patients), 71.4% vs 55.69
(moderate cases) respectively, 5.5% vs 0.0% (serious cag
repectively; patients with hypertension and/or diabetes 54
favipiravir vs 51.4% arbidol; adverse events 37/116 favipi
vs 28/120 arbidohote, 18 severe patients in the favipiravir
group v severe patients in the arbidol group (imbalance

Note: pre-print, suboptimal randomization, allocation
concealment, blinding, small sample size, small event,nur
and use of active comparator with unknown effectiveness
COVID-19.

High;
Very lav
certainty

OBSERVATIONAL ( clinical)

Deng? Arbidol combined with Median number of | Researchers reported that COMI®was notletected for 12 | High;
observational LPV/r (n=16)vs LPVI/r conorbidities was 0| of 16 patients' nasopharyngeal specimens (75%) in the | Very low
(retrospective along(n=17) 33; mean 44.5| -7 (range &); combination group after 7 dagedative to 6 of 17 (35%) in th certainty
cohort study); 51.5% corticosteoid monot herapy group (p < 0td
2020 therapya rumber of | and 9 (52:9%) of 17, respectively, SBBR%2 could not be
antibacterial therapy d et ect ed (p < O0L05) 6. They
agents; vasopressol were improving for 11 of 16 patients ($9%thin the
combination group fallving seven days relative to 5 of 17
(29%) in the monotherapy group (p < 0-05).
Note: The sample was very small (n=33) and this was a
nonrandomized retrospective design which is a weak des
overall confounded, optinhadjustments and steps such as
stratification and masking not applied, small sample size,
events, not optimally comparative -gptimal reporting of
methods and outcomasd use of active comparator with
unknown effectiveness for CO\U. This edly data is to be
considered hypothis generating, calling for vagsigned
randomised clinical studies.
Wang3 Arbidol vsno arbidol; 67; Hypertension 13%, | Mortality rate was 7.5%. Patients weiideli into the High;
observational mediand2.0(35482.0); 46%/| cardiovascular S p 02 O§réupan=55) and the SpO2 < 90% n=14; all | Very low
(retrospective cas disease 12%, deaths occurred in SpO2 < 90%, median age of the SpOZ certainty
series)2020 diabetes 10%, <90% was 70.5, IQR &§Z, Sp0O2 <90% had more
COPD 6%, comorbidities (included tH
malignancy 6%, group, 36% vs 7%, p=0.014, cardioukss disease 36% vs,5
asthma 3%, chronic| p=0.07, diabetes 43% vs 2% p<0.001. SpO2 < 90% groul|
hepatitis 1%; more fever and dyspnea; no persons died who were treat
antivirals, antibiotic§ with arbidol (n=36 patients), and all 5 deaths occurred in {
antifungals, group that received no arbidol (n=31 patients). Tkg st
corticosteroids showed that eldenpersons (older) with underlying medical
conditions were at increased risk of death.
Note: ronrandomized, confounded, optimal adjustments &
steps such as stratification and masking not applied, sma
sample size, small events,aptimally comparativandsub
optimal reporting of methods and outceme
Liud7, Arbidol vs no arbidol; 257; | 52.1% preexisting Patients receiving arbidol had slightly higher SpO2 level § High;
observational mean 5.1; 51.4% conditions; not smaller lesion area. Mortality was 7% among patients tak| Very low
(retrospective clearly reported arbidol vs. 24.70% among patients who did not; adjustme| certainty
cohort study); genderpre-existirg condition, log(age), log (Sp02), log (les|
2020 size), log (admission data) and hospital, the OR was 0.16

Cl, 0.07 to 0.34) for arbidol; in terms of lesion size based
chest CT and adjusting for
medcation usgthe ratio of the lesion size after the treatme
vs before was 85.2% (95% Cl, 79745; p=0.02) of that
among patients not taking arbidol, indicative of much quic
lesion absorption. While the methods and anabrsgery
confusing andamerally par, it reported that arbidol is

significantly related to a reduction in mortality among

SeeFigure 4
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hospitalized COVIEL9 patients; also reported was the
combination of arbidol and dsehivirbeing linked to a
reduction in mortality, with no benefit with
Lopinavir/Rtonavir.

Note: ronrandomized, confounded, optimal adjustments &
steps such as stratification and masking not agpiiegle not
necessarily representative of clinical popylatiwall events,
not optimally comparativendsuboptimal repding of
mehods and outconse

Zhu 0,

observational
retrospective
cohort; 2020

Arbidol group (16 cases) 0,
arbidol, three times a day v
lopinavir/ritonavir group
received 400mg/100mg of
Lopinavir/ritonavir, twice a
day for a week; 50; 36.02;
52%

None reported, nong
reported

No significant difference in baseline Ct values between th
groups (both p0.05), day 7 following admissiorgivad wag
undetectable in 50% of patients receiving arbidol and in 2
of the patients treated with lopinavir/ritonavir, day 14 after
admission, viral load was undetectable in 100% patients i
arbidol group vs found in 44.1% of patients who received
lopinavir/ritonavir, arbidol group had a shorter duration of
positive RNA test compared to those in the lopinavir/ritong
group p < 0.01), 3 in the lopinavir/ritonavir group and thre
patients in the arbidol group had an elevated<e¥25(U/L)
of ALT in the first veek of admissiong@ = 0.047p= 0.99). 1
patient in lopinavir/ritonavir group and two in the arbidol
group diagnosedith leucopenia. Researchers suggested t
arbidol monotherapy may be potentially superior to
lopinavir/ritonavir for COVID19 patiets.

Note: activeeomparator, onrandomized, confounded, optin
adjustments and steps such as stratification anidgnastk
applied, small evengsydsuboptimal reporting of methods
and outcome

High;
Very low
certainty

Zhou 109
observational
retrospective;
2020

238 patients; arbidol 82,

arbidol plus interferon 139;
median age 55.5 years (IQ|
3567.3 years); 42.9% male

Hypertension 28.29
cardiovascular
diseas&.5%,
diabetes 9.2%,
chronic lung diseasg
3.4%, kidney diseas
0.8%:; antibiotics
96.2%,
corticosteroids
22.7%,
interferon/lopinavir
2.1%

92.9% (221/238) administered arbidol, 58.4% (139/238) u
arbidol combinatin with interferon; median time from iflee
onset to start arbidol was 8 days (IQR4 Hays) and the
median duration of SARV-2 virus shedding was 23 dayg
(IQR, 17.830 days). SARS0V-2 RNA clearance was
significantly delayed in patients who regeit@dol >7 days
after iliness onset, cpared with those in whom arbidol
treatment was startedO7 dg
[95% CI, 1.33®.257], P < .001). Multivariate regression
analysis revealed that prolonged viral shedding was sibyni
associated with initiation arbidol mitv@n seven days after
symptom onset (OR 2.078, 95% CI [+3.876], P .004), mo
than 7 days from onset of symptoms to first medical visitg
(OR 3.321, 95% CI[1.589073], P .002), illness onset befor
Jan.3, 2020 (OR 3.223, 95% CI[1-25063], P021). Arbidol
combination with interferon was also significantly associa
with shorter virus shedding (OR .402, 95%96206.787], P
.008).

Note:nonrandomizedyotentially biased due to selection big
and reglual confoundingsmall events, not optitly
comparative, and saiptimal reporting of methods and
outcomesAdjusted analysis and generally, an improveme
methods wise.

High;
Low certainty

SYSTEMATIC REVIEW/META -ANALYSIS (clinical evidence)

Huandg'%;
SR/metaanalysis;
2020

12 studies with 1052
patientsSR/metaanalysis,
arbidol vs control; NR; NR
clearly

Not reported clearly
not reported clearly

Compared with control group, arbidol (umifenovir) is
associated with higher négatate of PCR on day 14 (RR:1
95% CI: 1.04 to 1.55). However, umifenovir is not related
nucleus acid negative conversime@D: 0.09; 95% Ci1.48
to 1.65), negative rate on day 7(RR:1.09; 95% CI: 0.91 to
incidence of composite endpdiRR:1.20; 95% CI: 0.61 to

2.37), rate of fever alleviation on day 7 (RR:1.00; 95% CI:

AMSTAR II7
critical
appraisal of
the review:
high-quality

Pan American

Health

Organization

35N World Health
¥ Organization
5 « Americas
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to 1.10), rate of cough alleviation agy @ (RR:1.00; 95% CI:
0.85 to 1.18), or hospital length of stay (LOS) (MD: 1.34; {
Cl:-2.08 to 4.76). Additionally, umideir was safe in COVID
19 patients (RR for incidence of adverse events:1.29; 959
0.57 to 2.92). The results of sensitivitlysiseand subgroup
analysis were similar to pooled results.

Lopinavir/ritonavir (LPV/r) protease inhibitor

RCT (clinical)

Studies show no significant benefit in reducing mortality or other primargutcomes

Lis% RCT; 2020

Lopinavir/ritonavir (LPV/r)
vs arbidbvs control; 44 (21,
16, 7 respectively); mean 4
years; 50%

Some type of
underlying illnesses
34%; gamma
globulin 11.3%,
glucocorticoids
22.7%

The median time of positi@negative conversion of SARS|
CoV-2 nucleic acid was 8.5 (IQR 3, 13) days P&
group, 7 (IQR 3, 10.5) days in the arbidol group and 4 (1Q
10.5) days in the control groppQ.751). Researchers report
that there were no statistical differences between the thre
groups in the rates of antipyresis, cough alleviation,
improvement of chest CT or the deterioration rate of clinic
status (ap> 0.05). Five (23.8%) patientshia LPV/r group
experienced adverse events during the fafygperiod versus
none in the other groups.

Note: preprint, suboptimal randomization, atiation
concealment, blinding, small sample size, small event,nur
imbalanced ctreatment assignmeartd use of active
comparator with unknown effectiveness for COYD

High;
Low certainty

Huarg14 RCT,;
2020

Twicedaily oral of 50fhg
Chloroquine (n=10) versus
400/100mg
Lopinavir/Ritonavir (n=12)
for 10 days22;44.0mean
(36.5t0 57.5)59.1%

None reported; nong
reported

Using RTPCR, on day 13, all patients in the chloroquine g
were negtive, and 11 of 12 in the control group
(lopinavir/ritonavir) were negative @y 14. Via lung CT on
day 9, 6 patients in chloroquine group achieved lung clea
versus 3 in the comparison group. At day 14, the rate rati
based on CT imaging from thel@oquine group was 2.21,
95% CI 0.8%5.62) relative to the control group. Faéents in
the chloroquine group had adverse events versus no pati
the control group.

Note: his small RCT appeared to show better effectivenes
chloroquine ovdopinavir/ritonavir in moderate to severely
COVID-19 patientsoverallsub-optimal randomization,
allocation concealment, blinding, small samplersiak event
number and use of active comparator with uncertain treat
effectiveness against COV19.

High;
Very low
certainty

Cagt RCT,; 2020

LPV/r (400 mg and 100 mg
respectively) twice a day fo
14 days, in addition to
standard care vs standard
care alone;9B (99
intervention 100 coral);
median 58 years IQR 49 to
68years; 60.3%

Diabetes 11.6%,
cerebrovascular
6.5%, cancer 3%;
interferon on
enrollment 11.1%,
vasopressors 22.19
glucocorticoid
33.7%, antibiotic
95%

Time to clinical improvemefit median no.

of days (IQR) 16.0 (13.0 t6.Q) vs 16.0 (15.0 to 18.0); Day
mortalityd no. (%) n=19 (19.2) vs 25 (25.0) intervention v|
control respectively; clinical improvemet. (%) day 28
n=78 (78.8) vs 70 (70.0); ICU length of stagdian no. of
days (IQR6 (2 to 11) vs 11 (7 to 1@pspital staymedian no.
of days (IQR) 14 (12 to 17) vs 16 (13 to 18); the median ir
time between symptom onset and randomization was 13
(IQR, 11 to 16 days).

Note: operabelno blinding, imbalanced viral Isdmttween
groups with highdraseline viral loads in the LPV/r group,
small sample size, and small event number.

High;
Low certainty

OBSERVATIONAL ( clinical)

Yes,
observational;
2020

LPV/r vs plus adjuvant
drugs onlyo LPV/r
(adjuvant drugs only); 47 (4
treatment vs 5 control); age
between 5 and 68, of whict
9 were under 30 and 38 we

over 30; 42%

Hypertension 17%,
diabetes 17%;
arbido] moxifloxacin

Improvement irbody temperatuifer both groupsdmission
to the10th day treatmeriiody temperature @itervention
group declinethster tharrontrol,some reductions in
proportions ofvhite blood dés, lymphocytes andr€active
proteinin intervention vs control, proportion wigghnormal
alanine aminotransferagse aspartate aminotransferase in

High;
Very low
certainty
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intervention lower than control; reducednber of days
testingnegativen intervention group.

Note:Non-randomized, confounded, optimal adjustments
steps such as stratification and masking not agpiiegle not
necessarily representative of clinical populatioall events,
not optimally comparativendsuboptimal reporting of
methods andutcoms.

Deng?
observational
(retrospective
cohort study);
2020

Arbidol combined with
LPV/r (n=16)vs LPVI/r
alone(n=17) 33; mean 44.5
51.5%

Median number of
comorbidities was
0.7 (range @);
corticosteroid
therapya rumber of
antibacterial therapy
agents; vasopresso

COVID-19 was niodetected for 12 of 16 patients'
nasopharyngeal specimens (75%) in the combination gro
arbidol plus LPV/r following@ days, relative to 6 of 17 (35%
in the monotherapy group (
of 16 and 9 (52-9%) of 17, respecti@N¥RSCoV-2 could not
be detected (p < 0L05)06. 1
were improving for 11 of 16 patients (69%) within the
combination group following seven days relative to 5 of 11
(29%) in the monotherapy group (p < 0-05).

The sample wagly small (n=33) and this was a
nonrandomized retrospective design which is a weak des

Note:nonrandomized, confounded, optimal adjustments &
steps such as stratification and masking not applied, sma
sample size, small events, not optimally cativeasub
optimal reporting of methods and outcoares use of active
comparator with unknown effectiveness for COYtD

High;
Very low
certainty

Lanss, Lopinavir/ritonavir vs Not repored Researchers reported no indication that lopaniamiravir High;
observational Lopinavir/ritonavir plus adequately; not when combined with abidol treatment imprdtectlinical Very low
(retrospective); arbido] 73 (LR34 vs LR + | reported adequatelyy symptoms and accelerated the virological inhibition when| certainty
2020 Arbidol 39)mean age LR+ compared with single antiviral drug logmd&atonavir
Arbidol 52.3+15.8 years treatment; moreover, time to virus turning negative and th
(range, 281 years), 66.7% duration of fever and cough in the combined group were
males vs mean age of LR greater than fnavibritonavir treatment group.
59.5+13.6 years (range; 30
87 years), 32.4% male. Note: nonrandomizedotentially biased due to selection big
and residualonfoundingsmall events, not optimally
comparative, and saiptimal reporting of methods and
outcomes. This early data is to be considerethiegs
generating, calling for wedlsigned randomised clinical stud
Maciag68 n=125 given Hypertension 20%, | Twelve (36%) patients with major DDI (ddrgg interaction)| High;
observational; lopinavir/ritonavir; median | diabetes 2 8.8%, and 14 (15%) individuals without maj@iDied (p=0.010). | Very low
2020 age63 (5376); 48% male cardiovascular 14%| After adjustment, only the Charlson index was independe| certainty

renal 3.2%, lung
4.8%, cancer 5.6%

associated with death [adjusted OR (95% CI) for Charlso
i ndex Gm&1),p80001]. IP¥was discontinued dug
to side effects in 31 (25%) patients. Management by the
Infectious Diseases Unit was associated with a lower like
of major DDI [adjusted odds ratio (95% CI): 0.14@%283),
p=0.003).

Note:nonrandomizedyotentially biased due to selection bid
and residual confoundirgmall events, not optimally
compaative, and subptimal reporting of methods and
outcomes.

Interferon-alphaa

There is no quality evidence to support a recommendation on its therapeutic use

The effectiveness is being evaluated in randomized clinical trials.

OBSERVATIONAL ( clinical)

Mengs,
observatinal
(retrospective);
2020

Medical personndbw-risk
group received rhiF&
nasal drops for 28 days

(n=2,415) vshe highrisk

Not reported; not
reported

There were noew cases of COVHD9 pn@monia during

follow-up in lowrisk group, and no new cases were found
the highrisk group. Adverse effects among a few personn
includedransient irritatiomhich resolved soon after it begal

High;
Very low
certainty
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