
Objectives: "to conduct a clinical trial aiming at assessing the effect of hydroxychloroquine on SARS-CoV-2-infected patients."
Methods: This nonrandomized, prospective, observational study was conducted at several hospitals in southern France. Patients aged 12 years and older with confirmed COVID-19 infection who were treated with hydroxychloroquine were enrolled at the Méditerrenée Infection University Hospital Institute in Marseille, while controls were enrolled from hospitals in several cities (including Marseille, Nice, Avignon, and Briançon). Exclusion criteria were allergy to hydroxychloroquine or chloroquine, other contraindication to the study drug (retinopathy, G6PD deficiency, QT prolongation), pregnancy, and breastfeeding.

Patients were evaluated at day 0 (the day of enrollment) and daily for 14 days; this evaluation included a standardized clinical assessment and nasopharyngeal sample collection (when possible). Patients at the Marseille center were recommended to receive hydroxychloroquine, 200 mg three times a day for 10 days, and patients who declined or met exclusion criteria were included as controls, as did patients treated at the other centers. All other treatment was based on clinical judgment. Patients were divided into 3 categories: 1) asymptomatic, 2) upper respiratory tract infection (URTI), and 3) lower respiratory tract infection (LRTI).
The primary outcome was virological clearance at day 6 following enrollment. Secondary outcomes (not reported in this study) included virological clearance over time, clinical findings (body temperature, respiratory rate), hospital length of stay, and mortality.
A total of 42 patients were enrolled, with 26 receiving hydroxychloroquine and 16 as controls. Six patients in the hydroxychloroquine group were "lost to follow-up" due to early cessation of treatment (3 transferred to the ICU, one died, one left the hospital early, and one stopped hydroxychloroquine due to nausea). The final analysis was conducted on the remaining 36 patients (20 in the hydroxychloroquine group, 16 in the control group). The mean age of all enrolled patients was 45.1 years and 41.7% were male. The breakdown of the three categories was as follows: asymptomatic 16.7%; URTI 61.1%; LRTI 22.2%.
	Guide
	Comments

	I.
	Are the results valid?
	

	A.
	Did experimental and control groups begin the study with a similar prognosis?
	

	1.
	Were patients randomized?


	No. This was an observational study. Group allocation was based on whether the patient received hydroxychloroquine or not, which was based primarily on which hospital they were admitted to. There is a high risk of selection bias.

	2.
	Was allocation concealed?  In other words, was it possible to subvert the randomization process to ensure that a patient would be “randomized” to a particular group?

	N/A.

	3.
	Were patients analyzed in the groups to which they were randomized?
	No. For unclear reasons, 6 patients in the hydroxychloroquine group who did not complete a 10-day course of treatment were excluded from analysis. This included 3 patients who were admitted to the ICU and one patient who died. This was not a true intention to treat analysis and may falsely overestimate the benefits of hydroxychloroquine in patients with COVID-19.

	4.
	Were patients in the treatment and control groups similar with respect to known prognostic factors?
	No. Patients who received hydroxychloroquine were older (mean 51.2 vs. 37.3 years), were less likely to be asymptomatic (10.0% vs. 25.0%), and were more likely to have a LRTI (30.0% vs. 12.5%). Patients were similar with respect to gender and duration of symptoms.

	B.
	Did experimental and control groups retain a similar prognosis after the study started?

	

	1.
	Were patients aware of group allocation?


	Yes. This was an observational study with no attempt at blinding. It is unlikely that performance bias on the part of the patients would have affected the outcomes.

	2.
	Were clinicians aware of group allocation?


	Yes. This was an observational study with no attempt at blinding. It possible that performance bias on the part of the clinicians could have affected the outcomes.

	3.
	Were outcome assessors aware of group allocation?


	Yes. There does not appear to have been any attempt at blinding outcome assessors. Given that the outcomes were primarily objective and laboratory based, this should not affect the results.

	4.
	Was follow-up complete?


	No. Six patients in the hydroxychloroquine group were "lost to follow-up," representing 14% of the entire cohort. The primary reason for this was need for ICU admission (n=3) and death (n=1). For unclear reasons, these patients were excluded from further study.

	II.
	What are the results ?

	

	1.
	How large was the treatment effect?


	· At day 6, patients who received hydroxychloroquine were much more likely to have to be "virologically cured" than controls: 70% vs. 12.5% (RR 5.6, 95% CI 1.5 to 21.1).
· Patients in the hydroxychloroquine group were also more likely to have a negative nasopharyngeal PCR at days 3, 4, and 5.

· There were 6 patients in the hydroxychloroquine group who also received azithromycin; in these subgroup, rates of negative NP PCR were also much lower compared to controls at 3, 4, 5, and 6 days. At day 6, 100% of patients who received both hydroxychloroquine and azithromycin had a negative PCR compared to 12.5% in the control group (RR 8, 95% CI 2.2 vs. 29.2).

	2.
	How precise was the estimate of the treatment effect?


	See above. This was a small study with very wide confidence intervals.

	III.
	How can I apply the results to patient care?

	

	1. 
	Were the study patients similar to my patient?


	No. This study enrolled a fairly wide range of patients with COVID-19 infection, including 16.7% who were asymptomatic. It seems unlikely that we would initiate treatment with hydroxychloroquine in asymptomatic patients unless substantial evidence were to show a clinical benefit. Additionally, the authors provide no information regarding medical comorbidities, which represent significant risk factors for poor clinical outcomes in patients with COVID-19.

	2. 
	Were all clinically important outcomes considered?


	No. The only outcome reported in this study was NOT patient-centered and of very unclear clinical significance. The authors did not consider need for mechanical ventilation, ICU length of stay, development of heart failure, or long-term functional status.

	3. 
	Are the likely treatment benefits worth the potential harm and costs?


	Uncertain. This study enrolled a broad range of patients who tested positive for COVID-19, including patients who were asymptomatic. Widespread use of hydroxychloroquine in this country, without consideration of disease severity, would lead to depletion of this drug's supply and lack of availability for treatment of other conditions (e.g. lupus, rheumatoid arthritis) for which clinical improvement has been well documented. The only outcome reported in this paper is negative PCR 3 to 6 days after initiation of treatment. The authors did not consider any clinically important outcomes, and actually excluded patients with decline (need for ICU) or died. Further research will need to prove significant clinical benefit to prevent serious morbidity and mortality in order to overcome the potential harms to treatment.


Limitations:
1. This was a non-blinded, non-randomized, observational study, at high risk of multiple sources of bias (including selection bias, ascertainment bias, and performance bias).

2. The primary outcome was not a patient-centered outcome, and no clinically relevant outcomes were reported in this study.
3. The study enrolled a very small sample size that did not meet the planned sample size from the power analysis. The performance of such underpowered studies has come under fire given ethical concerns, though given the current state of this pandemic such concerns may be less relevant.
4. For unclear reasons, the authors excluded patients who were transferred to the ICU and died. This was not a true intention to treat analysis.
5. The authors did not consider potential harms associated with large-scale hydroxychloroquine treatment for COVID-19, including QT prolongation, risks of renal failure, and depletion of a vital resource for treating other diseases.
Bottom Line:
This small observational study conducted in southern France found high rates of rapid resolution (3-6 days) of nasopharyngeal PCR for COVID-19 among patients with verified disease treated with hydroxychloroquine. This study did not address any clinically relevant outcomes and excluded a handful of key patients who were transferred to the ICU or died. Despite the clinical urgency of finding treatments for this disease, further evidence will be needed to determine whether patients with COVID-19 benefit from hydroxychloroquine and to delineate which patients receive the most benefit.
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