No Evidence of Rapid Antiviral Clearance or Clinical Benefit with the Combination of Hydroxychloroquine and Azithromycin in Patients with
Severe COVID-19 Infection by,Jean Michel Molina et al

Background Hydroxychloroquine (HCQ) and chloroquine (CQ) have FDA labeled indications as antimalarial agents and autoimmune diseases such as

lupus and rheumatoid arthritis. Azithromycin is a macrolide used commonly for bacterial pneumonia.

It is thought that these agents exert their anti-viral activity by increasing endosomal pH required for virus / cell fusion with impairment of

ACE2 receptor glycosylation and by direct immune modification by way of reduction of cytokine production specifically 111 and 116 and

inhibition of toll like receptor signaling. [1 -2]

Previous trials The in vitro antiviral activity of CQ was first identified in the late 1960's and anti- SARSCOV2 activity of both CQ and HCQ have recently

been assessed in cell culture [3-5]. In-vitro results by Wang et al [3] and Yao et al [4] indicate HCQ as more potent than CQ whereas Liu et

al. [5] found HCQ to be less potent. Popert [6] reported high tissue HCQ levels, with levels in lungs, spleen, kidney and eye reaching 200

to 700 times that of plasma. Laaksonen [7] reported HCQ doses of 6-6.5mg/kg per day generates safe serum levels of 1.4-1.5 yM in

humans. Previous murine studies have demonstrated HCQ/CQ with broad antiviral activity, including human coronavirus OC43,

enterovirus EV-A71, Zika virus and influenza A H5N1 [8].

However, when used in patients, CQ /HCQ have consistently failed to produce benefits in Dengue [13], Ebola [9-10], worsened clinical

symptoms and delayed viral clearance of Chikungunya [12-13] and HIV [14] and failed to prevent influenza [11]. Among the possible

factors for this discrepancy the main one is the dose needed to treat viral infections is several folds higher than needed for malaria [9].

Also, since, the pathogenesis of SARSVOV2 is still not fully elucidated, the immunomodulatory effects provoked by CQ/HCQ could

potentially be harmful [15].

Human COVID 19 trials up until this data include: 3 studies conducted in China and two in France:

e The first by Gao et al [16] is an unpublished observational report of 100 patients in which investigators report CQ as superior to a

control treatment by inhibiting the exacerbation of pneumonia, improving lung imaging findings, promoting seroconversion, and
shortening the disease course. Severe adverse reactions to CQ were not disclosed.

e The second by Chen et al [17] was a small pilot study in which 30 patients with mild disease were randomized to either HCQ or
placebo. No significant difference in virus clearance or clinical endpoints (absence of fever, radiological progression) were
found.

e The third report by Chen et al [18] was a randomized parallel group trial, in which 62 patients with mild disease were given
either HCQ or standard of care. Primary end points were time to virologic clearance and clinical symptoms and CT changes.
Overall, HCQ had a modest effect on total time to clinical recovery vs standard of care ( fever resolution 2.2 days vs 3.2 days,
cough 2 days vs 3.1 days, and potentially more effective in reducing progression from mild to severe disease (0% vs 12.9%),
pneumonia exacerbation (6.5% vs 29%) but more adverse drug reactions (6.4% vs 0%).

e Two studies were conducted in France by the same investigators Gautret et al [19]. The first was a preliminary report comparing
outcomes of forty-two patients who received either HCQ 200mg po three times a day x 10 days (n= 20) or standard of care (n=16).
Six of the HCQ patients were also given azithromycin 500mg on day1 followed by 250mg per day x 4days.The author’s state HCQ
patients experienced higher rates of viral eradication than control group, and those on combination therapy achieved higher viral
clearance than monotherapy. Percentage negative NP swabs control vs HCQ vs HCQ + azithromycin post inclusion ( P values
HCQ monotherapy vs combination): day 3: 6.3%, 35.7%, 83.3% (p=0.002), day 4 25%,50%,83.3%( p=0.05), day 5 (18.8%, 50%,
100% (p=0.002), day 6: 12.5%,57.1%, 100% (p< .001)

e The second, was an observational report in which eighty patients were given HCQ (200mg three times a day x 10 days) and
azithromycin (500mg on the first day then 250mg daily for the next four days) with 6 days of follow up [20]. Six of the patients were
also those from the first study. The primary endpoints were assessed as (i) an aggressive clinical course requiring oxygen therapy
or transfer to the ICU after at least three days of treatment, (ii) contagiousness as assessed by PCR and culture, and (iii) length of
stay in the ID ward. They conclude for 79 of 80 patients, the combination of HCQ and azithromycin resulted in a clinical



https://www.sciencedirect.com/science/article/pii/S0399077X20300858?via%25

improvement that appeared significant when compared to the natural evolution in patients with a definite outcome, as described in
the literature. They reported a rapid fall of nasopharyngeal viral load tested by gPCR with 83% negative at day7, and 93% at days8.
Virus cultures from patient respiratory samples were negative in 97.5% patients at day5.

e Both Gautret et al reports had many flaws including methodology, reporting bias, internal and external validity, lack of
randomization and control group. Indeed, there was an Official Statement from International Society of Antimicrobial
Chemotherapy Journal stating the study had not meet its scientific standards for publication [21-22].

Why this study? Considerable interest in use of use if HCQ+/- Azithromycin. Conflicting results between previous findings and need to replicate

/validate previous small-scale findings of Gautret at al [19] and previous studies from China [17]. This study was technically

prospective pending the results of clinical trials

Null Hypothesis | ¢ Compared to baseline, HCQ and azithromycin make no difference in outcomes for COVID 19

o A DY OVER

Summary Critique

Funding e Not stated ¢ Not disclosed but it appears to have been conducted hence

funded by APHP Saint Louis Hospital Paris, France. Potential

investigator bias

Trial design e Prospective, non-randomized, non-comparative open e Lack of comparator arm and it is a small preliminary study
labeled, single center pending ongoing trials

Objectives e Determine if HCQ and Azithromycin can rapidly clear e Lack of comparative arm
SARSCOV2 and provide clinical benefit. e Even if the study results replicate that observed in the Gautret et

al study (which was their primary hypothesis) the pts criteria,
sample size, baseline demographics, confounding factors were
not matched and so would not have been sufficient to confirm

theory

Enroliment e Patients enrolled in 1 hosiital in France e Enroliment method not irovided— iossible bias

Inclusion criteria e None indicated e Not provided

Exclusion ¢ Non indicated e Not provided

criteria

Interventions e All patients given HCQ 600mg/day for 10 days and e Attempting to validate the preliminary findings of Gautret et al

azithromycin 500mg day 1 then 250 mg day 2-5 [19] by repeating the dosage and frequency in small cohort of

patients. Severity of iliness, viral load, confounding factors not
clear or addressed for in either trial. Other trial used Loading
dose of 400 mg x 2 then 200 mg po bid [17-18, 23]

Primary ¢ NP qualitative PCR assay for virus clearance e Not clearly defined specifically timing.

Endpoints e Clinical outcomes e Time to onset of infection, severity of iliness, viral load,
confounding factors not clear or addressed.

Secondary e HCAQ trough levels at day 3- 7 after initiation e Therapeutic drug levels not established for HCQ nor for COVID

Endpoints 19.

e The timing for “troughs” was not stated and left for assumption.
e The authors spell trough wrong and say “through”.

e Not clear if that's a random level, a trough or a peak.

e Lack of references to what authors considered therapeutic,




appropriate or comparable to other studies for HCQ

Statistical

Enrollment

e Descriptive statistics: 95% confidence interval

e 11 patients in APHP hospital in France

e No comparative arm, just at 95% of the mean value

analises

e Very small number

Baseline
characteristics

11/11 SARSCOQV 2 positive
1/11 fever and on nasal oxygen
mean age 58.7 years (range 20-77)
8/11 comorbidities: 3/8 solid cancer; 2/8 obese,
2/8 hematological cancer, 1/8 HIV

e Time from onset of COVID 19 not provided

e Authors do not disclose if it was a NP swab, we are just
assuming as that is how they followed the patients

e Viral load unknown

e Source /site of baseline PCR abstraction not provided

Monitoring e  During hospitalization ¢ Not explained how this was conducted such as signs and
symptoms, Pneumonia progression, CT imaging, ADR /QTc
monitoring and frequency

Primary e 8/10 (80%, 95% CIl 49-94) positive NP swabs at day 5 — 6 e Cause of death or transfer to ICU not explained- pts had co-

Outcome after treatment initiation morbidities.

e 1/11 died, 2/11 transferred to ICU, 1/11 HCQ and e Due to the death of one patient the primary outcome of the study
azithromycin stopped at day 4 due to prolonged QT interval could not be established (since one patient stopped taking the
prolongation. drug at day 4 due to QTc prolongation, that patient was not

included in the primary outcome).
¢ Risk and confounding factors for QTc prolongation were not
addressed for the subjects who experienced it.

Secondary e Mean trough blood concentration of HCQ 678ng/ml (range | ¢ Only provided HCQ levels were measured

Outcomes 381-891) at days 3-7 after treatment initiation. e Therapeutic trough concentrations for HCQ or azithromycin have not

been established for SARSCOV2. It is unclear where the
investigators drew their HCQ reference range from.

How plasma levels correlate with lung epithelial levels or
immunomodulating effects for SARScov2 have not been
established.

Half-life of HCQ is ~ 40 days, whether patients had achieved Cmax
or steady state is unlikely. A loading dose was not given.

In-vitro EC50/EC90, CT, S| SARSCOV?2 are variable and unclear
how to extrapolate to human infections (48 hr Ec 50= 0.72 yM) Yao
et al [4] and 1.13 uM Wang et al [3].

Popert paper suggested serum levels 370 to 470 ug/l (1.4 t0 1.5
pmol /) during HCQ therapy are safe which equates to 370-470
ng/ml. They also state due to HCQ preferentially concentrates into
lungs, spleen, kidney and leukocytes and eyes at 200-700 levels
that of plasma [6]

New PK/PD paper by Perinel et al quoted SARSCOV2 Plasma
Therapeutic range as 1-2mg/l (1000 ng/ml to 2000 ng/ml) [23]
unknown if adequate levels had been reached or if safe levels had
been exceeded.




\ AUTHORS’ CONCLUSIONS

\ GENERALIZABILITY/CRITIQUE/DISCUSSION

e These virologic results stand in contrast with those reported by Gautret et al. and cast doubts about the strong antiviral efficacy of this combination. In
addition demonstrate safety risk that was excluded by Gautret et al [19].

e These results matched Chen et al [17] i.e. HCQ failed to demonstrate virus clearance or clinical benefit and also matched outcomes seen in other viral
infections (HIV, Dengue, Ebola, influenza) [1-2, 8-15]

¢ No evidence of a strong antiviral activity or clinical benefit for combination HCQ and azithromycin for treatment of hospitalized patients with severe
COVID-19.

Very small-scale observational feasibility study, no control arm compared to outcomes to baseline and previous studies

Viral load, onset of disease, severity of disease not disclosed and confounding factors not adjusted for.

Optimal dose, duration and exposure are still unknown well as how they relate to therapeutic level monitoring, AUC, adverse reactions

If the latest PK/PD study by Perinel et al is followed [23], adequate plasma concentration was not achieved.

Cardiac toxicity with HCQ at 600mg/day was demonstrated early on in 9% of patients and 80% of patients that survived during the evaluation period
had not eradicated the virus. One patient died 1/11 (9%) and 2 were transferred to ICU (18%) however confounding factors were not addressed.

e Larger prospective double blind randomized clinical trials are needed to validate these results and quality of standard of care needs to be evaluated
across different publications.
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