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MARCO PISTIS Overview

Consiglieri After the very early use of quinine extracted from Cinchona bark for the
CARLA GHELARDINI treatment of malaria, in the 1940s antimalarial drugs were chemically
Segretario synthesized and then approved for medical use. Chloroquine and

hydroxychloroquine have a long-standing history in the prevention and
treatment of malaria and the treatment of chronic inflammatory diseases
including systemic lupus erythematosus and rheumatoid arthritis (Figure 1).
Both drugs are administered orally and are well-absorbed from the
gastrointestinal tract. The metabolism of hepatic CYPs produces two
deaminated metabolites, with plasma terminal half-lives of up to 45 days. Both
drugs are excreted mainly via the kidneys. Chloroquine and hydroxychloroquine
have similar mechanisms of action including inhibition of lysosomal activity in
host cells, inhibition of prostaglandin synthesis, polymorphonuclear leukocyte
chemotaxis and phagocytosis, attenuation of interleukin-1 production by
monocytes and inhibition of superoxide release by neutrophils (Figure 2).

These two drugs have been found to exert antiviral activity in in vitro models.
The antiviral effect appears to be due to endosomal acidification, which
mediates the virus-host cell fusion, as well as inhibition of host receptor
glycosylation, thus blocking viral entry into cells. Beyond their antiviral action,
these agents have immunomodulatory effects that may be synergistic with the
antiviral action.
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Scientific evidence on the benefit-risk profile of
chloroquine/hydroxychloroquine in the treatment of COVID-19 patients

Although the antiviral activity of chloroquine and hydroxychloroquine has been
demonstrated in several in vitro experimental models in the pre-COVID-19 era,
in relation to different viruses such as Zika [Han et al., 2019] and Ebola [Madrid
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et al., 2013], its efficacy has never been confirmed in human clinical studies in
acute viral infections induced by the aforementioned viruses. Concerning SARS-
CoV-2 specifically, chloroquine and hydroxychloroquine have been shown to be
effective in inhibiting the replication of this virus in in vitro experimental

glg;g:jtzACAG'\” models, at doses that can also be used in humans [Wang et al., 2020; swab.nl,
2020]. According to a recent study, the inhibitory effect of these drugs is dose-
GIUSEPPE CIRINO dependent and hydroxychloroquine could be active against SARS-CoV-2 at
Presidente Eletto lower concentrations than chloroquine [Yao et al., 2020]. Moreover, after its
GIAMBATTISTA BONANNO  @bsorption, chloroquine administered orally at a dosage of 500 mg is
NICOLETTA BRUNELLO distributed throughout the body, including the lungs [Wang et al., 2020; Colson
ROMANO DANESI et a|" 2020]'
/SETNF:TX:EQE?,EALUCA To date, a considerable number of clinical trials and observational studies
MARCO PISTIS evaluating the effects of chloroquine and hydroxychloroquine in COVID-19
Consiglieri patients have been published. However, they are affected by important
CARLA GHELARDINI methodological limitations that that do not allow definitive conclusions to be
Segretario drawn on the efficacy of the treatment with chloroquine/hydroxychloroquine in

patients with COVID-19. The steadily increasing evidence from these studies
has been summarized in systematic reviews and meta-analyses, which are
described below.

A recent systematic review and meta-analysis of randomized controlled trials
(RCTs) and observational studies evaluated the effects of chloroquine and
hydroxychloroquine, in combination with azithromycin or not, in patients with
COVID-19 [Kashour et al., 2020]. In total, 5 RCTs and 14 cohort studies were
included, for a total of 20,263 patients. Study outcomes were: short-term
mortality (1 RCT and 12 cohort studies), viral clearance (3 RCTs) and need for
mechanical ventilation/intensive care unit (ICU) admission (3 cohort studies).
This meta-analysis found no significant association between treatment with
chloroquine/hydroxychloroquine and mortality [odds ratio: 0.93; 95%
confidence interval (Cl): 0.79 - 1.11; p-value = 0.003]. The same conclusion was
drawn for viral clearance. Among the 5 included studies (3 RCTs and 2 cohort
studies) evaluating the effects of chloroquine/hydroxychloroquine regarding
this outcome, only one RCT demonstrated a significant improvement in
patients treated with these drugs. Of the 48 COVID-19 patients enrolled in this
study, 18 received chloroquine (1000 mg/day on the first day, 500 mg for 9
days), 12 hydroxychloroquine (400 mg/day for 10 days), and 12 received
treatment control. The time required to reach viral clearance was shorter
among patients treated with chloroquine and hydroxychloroquine than in the
control group (P = 0.006 and P = 0.010, respectively) [Chen et al., 2020]. Finally,
none of the 3 cohort studies that evaluated the effects of hydroxychloroquine
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on mechanical ventilation/ICU admission documented any positive effects of
treatment with this drug, in combination or not with azithromycin, on this
composite outcome.

Another systematic review and meta-analysis confirmed these results,

GIORGIO RACAGNI demonstrating that the results of the included RCTs did not show statistically

President . . . . .
resiaente significant differences between hydroxychloroquine and comparison groups in
GIUSEPPE CIRINO terms of viral clearance and disease progression, highlighting the absence of
Presidente Eletto robust scientific evidence that may justify the use of this drug for the treatment
GIAMBATTISTA Bonanne  OF SARS-CoV-2 infection [Zang et al, 2020]. Similar conclusions were drawn from
NICOLETTA BRUNELLO a more recent systematic review of 16 RCTs, which aimed to evaluate the
ROMANO DANESI quality of clinical studies assessing the efficacy of
ANNAMARIA DE LUCA . o .

PATRIZIA HRELIA chloroquine/hydroxychloroquine in patients affected by COVID-19. The results
MARCO PISTIS of this study demonstrated that the included studies generally had a small
Consiglieri sample size and mixed results affected by a moderate to high risk of bias
CARLA GHELARDINI [Mazhar et al, 2020].

Segretario To confirm these results, an open-label RCT published in the New England

Journal of Medicine on October 8, 2020 (Recovery trial) showed that, among
COVID-19 hospitalized patients, mortality at 28 days was not reduced for
patients treated with hydroxychloroquine (421/1561; 27.0%) as compared to
those treated with standard therapy (790/3155; 25.0%) [Horby et al, 2020].
Regarding the potential prophylactic effect of these drugs, a double-blind RCT
showed that 821 asymptomatic subjects exposed to SARS-CoV-2 did not benefit
from hydroxychloroquine received within 4 days after the exposure as
compared with placebo in preventing illness compatible with COVID-19
[Boulware et al., 2020]. Such results were confirmed by a cohort study and a
double-blind  RCT, which evaluated the prophylactic effect of
hydroxychloroquine in patients with rheumatic diseases [Rentsch, 2020] and in
health care workers [Abella, 2020], respectively. Specifically, in the cohort study
conducted by Rentsch et al, no statistically significant association was observed
between treatment with hydroxychloroquine and the reduction in the mortality
rate from COVID-19 (standardized cumulative mortality: 0.23% [95% Cl: 0.18-
0.29] among hydroxychloroquine users vs 0.22 [95% ClI 0.20-0.25] among non-
users). Similarly, the double-blind, placebo-controlled RCT conducted on health
care  workers demonstrated that prophylactic treatment  with
hydroxychloroquine 600 mg daily for 8 weeks was not effective in preventing
SARS-CoV-2 infection (infection rate: 6.3% among subjects treated with
hydroxychloroquine vs. 6.6% among subjects treated with placebo; p-value>
0.99).
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As regards experimental investigations, to date 291 clinical trials on
chloroquine/hydroxychloroquine are currently ongoing, as registered on
www.clinicaltrials.gov, the American site of clinical trials (update to October 15,
2020). Also in Italy, several clinical trials on medicines for the treatment of

glg;i"gtzACAG'\” COVID-19 patients have been approved by the Italian Medicines Agency (AIFA).
To date, 2 ongoing clinical trials in Italy are currently registered on

GIUSEPPE CIRINO clinicaltrials.gov. In particular, they are (i) an open-label phase Il clinical trial

Presidente Eletto with the aim of evaluating the efficacy of hydroxychloroquine in the prevention

cIAMBATTISTA Bonanno  Of COVID-19 and in the treatment of the disease in the early stages and (ii) a

NICOLETTA BRUNELLO phase Il open-label clinical trial in which hydroxychloroquine is used as an

ROMANO DANESI active comparator to evaluate the effectiveness of the combination of ozone

ANNAMARIA DE LUCA e . .

PATRIZIA HRELIA therapy and probiotics in the management of the initial stages of the disease.

MARCO PISTIS

Consiglieri Methods of prescribing and reimbursement of

CARLA GHELARDINI chloroquine/hydroxychloroquine in COVID-19

Segretario In light of recent evidence on little or no benefits and potential risks associated

with the use of chloroquine/hydroxychloroquine in patients with COVID-19, on
May 26, 2020, AIFA suspended the authorization for the use (and
reimbursement) of these drugs for the treatment of SARS-CoV-2 infection,
outside of clinical trials, both in hospital and in the home setting. A similar
measure was ordered by the Food and Drug Administration (FDA), which on 1
July 2020 revoked the authorization for  the use of
chloroquine/hydroxychloroquine in COVID-19 patients outside the hospital or
clinical trial settings, due to the risk of adverse cardiovascular effects.

ALESSANDRO MUGELLI
Past President

Monitoring of drug toxicity

Chloroquine and hydroxychloroquine are generally well-tolerated, even after
prolonged use. ltching frequently occurs, as well as nausea, vomiting,
abdominal pain, headache, anorexia, malaise and blurred vision rarely occur.
Hemolysis in patients with glucose 6-phosphate dehydrogenase deficiency,
hearing reduction, confusional state, psychosis, convulsions, agranulocytosis,
exfoliative dermatitis, hypotension and QT prolongation can be rare serious
adverse reactions. For this reason, chloroquine should not be administered in
patients receiving other concomitant drugs that can prolong the QT interval
(e.g. amiodarone). Since this drug is often administered in covid-19 in
combination with antibiotic therapy, special attention should be paid to
antibacterials that may cause QT prolongation. The appendix lists the drugs
potentially interacting with chloroquine, stratified by level of risk.
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Hydroxychloroquine was proven to be two to three times less toxic than
chloroquine in experimental in vivo models [McChensey, 1983]. Specifically,
hepatic, renal and cardiac side effects were milder in hydroxychloroquine
treated albino rats compared to those treated with chloroquine [El Shishtawy,

g'oﬁs'otRACAGN' 2015]. Hydroxychloroquine has a similar, albeit slightly milder, toxicity profile in
residente . . . . .
humans, where retinal toxicity was lower than that of chloroquine [Finbloom,
GIUSEPPE CIRINO 1985]. Hydroxychloroquine may infrequently alter liver enzymes and rarely
Presidente Eletto cause severe hypoglycemia.
GIAMBATTISTA BONANNG  High doses intramuscularly administered or rapid intravenous administration of
NICOLETTA BRUNELLO these drugs can cause severe hypotension and respiratory and cardiac arrest.
ROMANO DANESI These drugs are also contraindicated in patients affected by psoriasis or
ANNAMARIA DE LUCA . . - .
PATRIZIA HRELIA porphyria, in which they can precipitate acute attacks of these diseases. They
MARCO PISTIS should not be used in patients with retinal or visual field abnormalities, or in
Consiglieri the case of myopathies. They should be cautiously used in patients with a
CARLA GHELARDINI history of liver, neurological or hematological diseases. The use of chloroquine
Segretario in pregnant women should be avoided, except in the prophylaxis or treatment

of malaria. It was demonstrated that radioactively tagged chloroquine
administered intravenously to pregnant pigmented CBA mice passed rapidly
across the placenta and accumulated selectively in the melanin structures of
the fetal eyes. It was retained in the ocular tissues for five months after the
drug had been eliminated from the rest of the body. To date, there are no
adequate and well-controlled studies evaluating the safety and efficacy of
chloroquine in pregnant women (ARALEN — Summary of product
characteristics). There is insufficient clinical data on the use of
hydroxychloroquine in pregnant women. Like chloroquine, hydroxychloroquine
crosses the placenta. 4-aminoquinolines in therapeutic doses caused damage to
the central nervous system, including ototoxicity (auditory and vestibular
toxicity, congenital deafness), retinal hemorrhages and abnormal retinal
pigmentation. Hydroxychloroquine is contraindicated during pregnancy. Before
treatment is started a pregnancy has to be excluded (Quinoric — Summary of
product characteristics).
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stratified by grade of
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pharmacological

recommendation) (adapted from

Table 1. Potentially interacting drugs that should not be co-administered with
chloroquine/hydroxychloroquine.

Pharmacological class Molecule
Antibacterials Rifampicin
Rifapentine
Analgesics Dextropropoxyphene
Antiarrhythmics Amiodarone
Bepridil
Flecainide
Mexiletine
Antidepressants St. John’s wort
Antipsychotics Ziprasidone
Table 2. Drugs with potential risk of interaction with

chloroquine/hydroxychloroquine and that may require a dose adjustment or

close monitoring.

Pharmacological class

Molecule

Anaesthetics and muscle-relaxants

Propofol

Sevoflurane

Tizanidine

Analgesics

Hydrocodone

Methadone

Antiarrhythmics

Disopyramide

Dofetilide

Propafenone

Quinidine

Antibacterials

Azithromycin

Bedaquiline

Claritrhomycin

Clofazimine

Delamanid

Erythromycin

Levofloxacin

Moxifloxacin

Ofloxacin
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Rifabutin

Telithromycin

Anti-coagulant/Anti-platelet and
fibrinolytics

Betrixaban

Dabigatran

Edoxaban

Antidepressants

Amitriptyline

Citalopram

Clomipramine

Desipramine

Escitalopram

Imipramine

Lithium

Maprotiline

Nortriptyline

Trazodone

Antipsychotics

Chlorpromazine

Clozapine

Fluphenazine

Haloperidol

lloperidone

Levomepromazine

Perphenazine

Pimozide

Pipotiazina

Quetiapine

Risperidone

Sulpiride

Thioridazine

Tiapride

Zotepine

Zuclopenthixol

Antivirals

Lopinavir/ritonavir

Broncodilators

Salmeterol

Gastrointestinal agents

Antacids

Cisapride

Anti-emetics

Dolasetron

Domperidone

Granisetron

Ondansetron

Prochlorperazine

Hypertension/Heart failure

Digoxin
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Ivabradine

Ranolazine

Immunosuppressants

Adalimumab

Azathioprine

Ciclosporin

Sirolimus

Tacrolimus

Table 3. Drugs with

low risk of

interaction

with

chloroquine/hydroxychloroquine for which dosage adjustment or other

actions are probably not necessary.

Pharmacological class Molecule
Anti-coagulants Apixaban
Rivaroxaban
Beta blockers Metoprolol
Nebivolol
Propranolol
Timolol

Broncodilators

Umeclidinium bromide

Calcium channel blockers

Verapamil
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