
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



International Journal of Infectious Diseases 118 (2022) 224–229 

Contents lists available at ScienceDirect 

International Journal of Infectious Diseases 

journal homepage: www.elsevier.com/locate/ijid 

Assessment of Recovery Time, Worsening, and Death among Inpatients 

and Outpatients with COVID-19, Treated with Hydroxychloroquine or 

Chloroquine plus Azithromycin Combination in Burkina Faso 

Toussaint Rouamba 

a , ǂ, ∗, Esperance Ouédraogo 

a , ǂ, Houreratou Barry b , 
Nobila Valentin Yaméogo 

c , Apoline Sondo 

c , Rainatou Boly 

d , Jacques Zoungrana 

d , 
Abdoul Risgou Ouédraogo 

e , Marc Christian Tahita 

a , Armel Poda 

d , Arnaud Eric Diendéré f , 
Abdoul-Salam Ouedraogo 

d , Innocent Valea 

a , Isidore Traoré b , Zekiba Tarnagda 

a , 
Maxime K Drabo 

a , Halidou Tinto 

a , on behalf of the CHLORAZ study group 

a Institut de Recherche en Sciences de la Santé, CNRST (IRSS- CNRST), Burkina Faso 
b Institut National de Santé Publique – Centre Muraz, Bobo-Dioulasso, Burkina Faso 
c Centre Hospitalier Universitaire Yalgado Ouédraogo, Ouagadougou, Burkina Faso 
d Centre Hospitalier Universitaire Sourou Sanon, Bobo-Dioulasso, Burkina Faso 
e Centre Hospitalier Universitaire de Tengandogo, Ouagadougou, Burkina Faso 
f Centre Hospitalier Universitaire de Bogodogo, Ouagadougou, Burkina Faso 

a r t i c l e i n f o 

Article history: 

Received 29 December 2021 

Revised 13 February 2022 

Accepted 15 February 2022 

Keywords: 

SRAS-CoV-2 

Fatality 

Viral clearance 

Aggravation 

Burkina Faso 

a b s t r a c t 

Objectives: Our study aimed to assess the statistical relationship between the use of chloroquine phos- 

phate or hydroxychloroquine plus azithromycin (CQ/HCQ + AZ) and virological recovery, disease worsen- 

ing, and death among out- and inpatients with COVID-19 in Burkina Faso. 

Methods and Designs: This was a retrospective observational study that compared outcomes in terms of 

time to recovery, worsening, and death in patients who received CQ/HCQ + AZ and those who did not 

using a multivariable Cox or Poisson model before and after propensity matching. 

Results: Of the 863 patients included in the study, about 50% (432/863) were home-based follow-up 

patients and 50% were inpatients. Of these, 83.3% (746/863) received at least 1 dose of CQ/HCQ + AZ and 

13.7% (118/863) did not. There were no significant differences in associated time to recovery for patients 

receiving any CQ/HCQ + AZ (adjusted HR 1.44; 95% CI 0.76–2.71). Similarly, there was no significant 

association between CQ/HCQ + AZ use and worsening (adjusted IRR 0.80; 95% CI 0.50–1.50). However, 

compared with the untreated group, the treated group had a lower risk of death (adjusted HR 0.20; 95% 

CI 0.10–0.44). 

Conclusions: The study provided valuable additional information on the use of CQ/HCQ in patients with 

COVID-19 and did not show any harmful outcomes of CQ/HCQ + AZ treatment. 

© 2022 The Author(s). Published by Elsevier Ltd on behalf of International Society for Infectious 

Diseases. 

This is an open access article under the CC BY license ( http://creativecommons.org/licenses/by/4.0/ ) 
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The COVID-19 is a worldwide, ongoing pandemic due to the se- 

ere acute respiratory syndrome coronavirus 2 (SARS-CoV-2). The 
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rst case was identified in the Chinese city of Wuhan in December 

019 ( Zhu et al., 2020 ). On March 11, 2020, the COVID-19 outbreak 

as declared as pandemic by the WHO ( World Health Organiza- 

ion, 2020 ). In Burkina Faso, the first suspected case of COVID-19 

as reported on February 5, 2020 ( Tarnagda et al., 2021 ), while the

rst confirmed case was notified on March 9, 2020 ( WHO, 2020 ; 

orldometer, 2020 ). In the research of medicines that could po- 

entially reduce the risk for disease worsening or death, the amino- 

uinolines chloroquine (CQ) and hydroxychloroquine (HCQ), which 

re commonly used for the treatment of malaria and rheumatic 

iseases, were suggested as effective treatments for COVID-19 
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Table 1 

Summary of parameters used for patient management. 

Parameters 

Units of measurement/main 

modalities 

Type of follow-up Hospitalized or followed at home 

Patient demographics Age (Year), sex (Male, Female) 

Date of hospitalization Day/Month/Year 

Date of PCR confirmation of 

diagnosis 

Day/Month/Year 

Date of SARS-CoV-2 PCR negativity Day/Month/Year 

Medication history on admission HCQ/CQ, Antibiotics, Antivirals 

Comorbidities and risk factors Types/names of comorbidity/risk 

factors 

Vital signs and general condition 

and state of consciousness on 

admission 

SaO2, Temperature, Heart rate 

Signs and symptoms on admission General condition: good, fair, 

poor; 

Consciousness: good or impaired; 

Types/names of signs and 

symptoms 

HCQ/CQ treatments HCQ/CQ prescribed yes or no; 

Dosage, duration of treatment 

Disease progression Aggravation, referral to intensive 

care unit; 

Date of worsening or referral to 

intensive care unit 

Disease outcomes Recovered or Died; 

Date of recovery or death 
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ased on a combination of anti-inflammatory and antiviral effects 

 Devaux et al., 2020 ; Fox, 1993 ). 

HCQ was used for the first time in China during an early stage 

f the pandemic in a small randomized controlled trial of 62 pa- 

ients to improve pneumonia regression and reduce the recov- 

ry time ( Zhaowei et al., 2020 ). However, the first peer-review 

ublished study (open-label, single-arm, nonrandomized study en- 

olling 26 subjects) reporting the effectiveness of hydroxychloro- 

uine in reducing the viral burden in patients with COVID-19 was 

onducted in France ( Gautret et al., 2020a ). Although this em- 

irical scientific evidence has motivated several countries to use 

his old drug in association with or without azithromycin (AZ) for 

OVID-19 case management ( Dagens et al., 2020 ; Rouamba et al., 

021 ; Wilson et al., 2020 ), it should be highlighted that the effi-

acy and safety of HCQ in the treatment of patients with SARS- 

oV-2 was subject to polemics in the scientific community be- 

ause of conflicting results. Indeed, while most observational stud- 

es reported an improvement of the clinical outcomes with the use 

f HCQ ( Arshad et al., 2020 ; Ayerbe et al., 2020 ; Bernaola et al.,

020 ; Catteau et al., 2020 ; Gautret et al., 2020b ; Lagier et al.,

020 ; Lammers et al., 2020 ; Million et al., 2020 ; MILLION et al.,

021 ; Yu et al., 2020a ), randomized controlled studies ( Pan et al.,

020 ; The RECOVERY Collaborative Group, 2020 ) were suspended 

ecause of apparent ineffectiveness coupled with a tendency for 

ncreasing overall mortality. 

As of April 6, 2020, based on limited scientific circumstan- 

ial evidence and the observations and experiences of clinicians 

hroughout the world, Burkina Faso has adopted the CQ/HCQ + AZ 

ombination for the systematic treatment of detected COVID-19 

ases in the country ( Ministère de la Santé du Burkina Faso, 2020 ). 

n such a context, it was important to carry out an observational 

tudy to support the implementation of this new treatment policy 

o assess its effectiveness and safety. Thus, the CHLORAZ research 

roup proposed to conduct an observational study to evaluate the 

herapeutic protocol proposed by Burkina Faso Ministry of Health 

MoH) for the treatment of COVID-19. 

The study aimed to assess the statistical relationship between 

he use of CQ/HCQ + AZ and virological recovery, disease worsen- 

ng, and death among patients with COVID-19 in Burkina Faso. The 

esearch hypothesis of the study was to test whether the use of 

Q/HCQ + AZ would have a beneficial effect on reducing the time 

o viral negativation, worsening/transfer to an intensive care unit 

ICU), or death. 

ethods 

tudy design, sites, and participants 

This was a retrospective observational cohort study conducted 

t the two main cities of Burkina Faso, Ouagadougou and Bobo- 

ioulasso, which are the two epicenters of the COVID-19 epidemic 

n the country, while the other cities of the country reported al- 

ost no cases or few cases of COVID-19. The study enrolled pa- 

ients who had a positive test result for the SARS-CoV-2 regard- 

ess of sex and age, admitted to a hospital (university hospitals of 

engandogo and Souro Sanou, Princesse Sara polyclinic, and Pissy 

edical center), or followed-up at home. 

ata sources and variables assessed 

Patients were included in the study on the basis of the avail- 

bility of their medical records. These records were reviewed by 

he study clinicians prior to the data capturing. The data collected 

ncluded symptoms, medical history, and history of medication use 

including HCQ or CQ). At admission, date of diagnosis confirma- 

ion by real-time reverse transcriptase polymerase chain reaction 
225 
rRT-PCR), CQ/HCQ treatments for the management of the current 

pisode of SARS-CoV-2 infection were collected. Moreover, the du- 

ation of the hospital stay (or disease course in terms of worsen- 

ng or referral to the ICU), date of SARS-CoV-2 negativation con- 

rmed by rRT-PCR, and disease outcomes (in terms of death or re- 

overy) were collected. This study did not consider the viral load 

ecause these data were not available for the majority of partici- 

ants Table 1 . summarizes the variables assessed during the study. 

ydroxychloroquine or chloroquine or exposure and study end points 

According to the national protocol, hydroxychloroquine was ad- 

inistered at a dose of 200 mg three times a day for 10 days, 

hereas chloroquine phosphate was administered at 250 mg twice 

 day for 10 days. Azithromycin was administered at 500 mg on 

ay 0 and at 250 mg per day from Day 1 to Day 4, for a total of 5

ays of treatment. The definition of patients who received CQ/HCQ 

n our study consisted of patients who received CQ/HCQ at baseline 

once the PCR result was positive) or during the follow-up period 

efore the study outcome occurred without counting the duration 

f the actual treatment of the patients. The study considered three 

rimary outcomes: recovery time, worsening/transfer to the ICU, 

nd death. 

ata management and statistical analysis 

Data were collected by the study physicians on an individ- 

al paper case report form from the source documents (patient 

edical records) before being double-entered into an electronic 

atabase developed on OpenClinica database management system. 

he final database was generated after the resolution of all queries 

y the field coordinators of the study. 

Categorical variables were presented as frequencies and per- 

entages, and continuous variables were presented as means with 

tandard deviations or median with interquartile ranges (IQRs) 

nd minimum and maximum values, when appropriate. When re- 

uired, a comparison of continuous data between groups was per- 

ormed using the unpaired Student’s t-test and categorical data 

as compared using the chi-square test or Fisher exact test. The 
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edian time to recovery and the 95% confidence intervals (95% 

Is) were calculated using the Kaplan-Meier method. The log-rank 

tatistical test was performed to test the null hypothesis of equal 

urvival curves between the CQ/HCQ group and the non-CQ/HCQ 

roup. 

Unadjusted and adjusted Cox proportional hazards regression 

odels (including demographic variables, Charlson comorbidity in- 

ex ( Charlson et al., 1994 ), the severity of illness at admission, 

revious use of other drugs, and period of chloroquine adop- 

ion by the MoH) were used to estimate the association between 

Q/HCQ + AZ use and cure rate as well as the mortality rate. The 

ssociation between CQ/HCQ + AZ use and the rate of worsen- 

ng and/or transfer to the ICU was estimated using Poisson regres- 

ion. These unadjusted and adjusted models were then stratified 

ccording to the type of follow-up (inpatients and outpatients). In 

ddition, to account for the nonrandomized administration of the 

Q/HCQ + AZ, propensity score matching method was used to re- 

uce confounding effects. In the propensity score matching analy- 

is, the “nearest neighbor” matching method was applied to cre- 

te a matched control sample. Individual propensities to receive 

hloroquine treatment were estimated using a multivariate logis- 

ic regression model. The propensity score was based on the fol- 

owing variables: age, sex, SaO2, Charlson comorbidity index, and 

istory of chloroquine or antibiotic use. From the matched sample, 

e performed a secondary analysis (multivariate Cox proportional 

azards regression analysis) using the propensity-matched sample. 

or the models, complete case analysis was performed. 

The statistical analyses were performed with the R software, 

ersion 4.1.1 (R Project for Statistical Computing). 

thical aspects 

The Burkina Faso Health Research Ethics Committee approved 

he research protocol on June 10, 2020, under deliberation no. 

020-0 0 0101/MS/MESRSI/CERS. 

esults 

haracteristics of the Cohort 

A total of 863 patients attending the COVID-19 case manage- 

ent centers in Ouagadougou and Bobo-Dioulasso between March 

, 2020, and October 31, 2020, were included in the study. Of 

hem, about 50% (432/863) were followed at home and the other 

alf were inpatients admitted at the hospital. Of the patients in- 

luded, 83.3% (746/863) received CQ/HCQ + AZ treatment and 

3.7% (118/863) did not. Among the inpatients, 80.3% were treated 

ith CQ/HCQ + AZ, whereas 92.4% of the patients followed at 

ome received CQ/HCQ + AZ treatment. About 35.1% of study 

articipants were women (p = 0.016). The mean age of patients 

as estimated at 42.2 years (SD = 15.7). Patients who received 

Q/HCQ + AZ had a higher mean age than the untreated group 

46 vs 39 years, p < 0.001). 

About 84.0% of the patients had a good general condition at ad- 

ission, whereas 8.6% (37/432) had a poor general condition. The 

ean oxygen saturation (SaO2) was estimated at 97.0% (SD = 7.2). 

he main clinical signs presented by the patients at admission 

ere cough (29.7%), general malaise (18.3%), headache (13.1%), 

hortness of breath (12.9%), myalgias (9.5%), arthralgias (9.5%), and 

hinorrhea (7.8%). The other signs or symptoms are listed in the 

able 2 below. 

At admission, the documented medical history was balanced 

etween the two groups of patients (treated with CQ/HCQ vs un- 

reated). There were no significant differences between the groups 

egarding comorbidities. For the Charlson comorbidity index, 14.4% 

nd 0.5% of patients had an index of 1–2 and 3, respectively. 
226 
mong the 5 most commonly used therapeutic classes, antibiotics 

ere on top level (16%), followed by antipyretics/NSAIDs (10.9%), 

hloroquine-based drugs (8.2%), antihypertensive drugs (7.2%), and 

ther antimalarials (5.6%). 

tudy endpoints 

The primary endpoint of rRT-PCR results was available for 

01 patients (81.2%). Among the included patients, 10.9% (94/863) 

orsened or have been admitted to an ICU and 48 died. 

The median time to recovery was estimated at 14 days (95% 

I 12–15) and 11 days (95% CI 10 to 12), respectively, for the 

ntreated and treated groups. In the crude unadjusted analysis, 

atients who had received CQ/HCQ + AZ were more likely to 

ave a short rRT-PCR negativation time than patients who did not 

hazard ratio 1.30; 95% CI 1.02–1.65). However, in the Cox mul- 

ivariable analysis, there was no significant association between 

Q/HCQ + AZ use and time to recovery (hazard ratio 1.15; 95% 

I 0.89–1.49). There was no statistical association between time 

o recovery and the use of CQ/HCQ + AZ irrespective of the type 

f follow-up (outpatient or inpatient) (Figure S1). After using the 

ropensity score-matched samples, the Cox multivariable analysis 

onfirmed the absence of statistical association between the use of 

Q/HCQ + AZ and recovery time. 

Throughout the follow-up, 10.1% (75/745) and 16.1% (19/118) ex- 

erienced a worsening of their clinical conditions in the CQ/HCQ 

roup and in the non-CQ/HCQ group, respectively. Crude and ad- 

usted analysis (and stratified by type of follow-up) to assess as- 

ociation between patients who received CQ/HCQ and the rate of 

isease worsening or ICU transfer seemed to show a decrease in 

he rate of ICU transfer (especially in the outpatient group), but 

his was not statistically significant (Table S1). After controlling for 

he period of chloroquine uptake (before vs after) in the adjusted 

oisson regression, treatment with CQ/HCQ did not show a statis- 

ically significant association (odds ratio 0.76; 95% CI 0.43–1.30). 

Table 3 . 

Of the 44 deaths, 68.2% (30/44) were in bad general condi- 

ions at admission. Of them, 45.4% (20/44) were recorded in the 

Q + AZ treatment group. Compared with the untreated group, 

he treated group had lower probability (log-rank test, p < 0.001) 

f death ( Figure 1 ). Similarly, after controlling for the period of 

doption of chloroquine-based treatment (before vs after the intro- 

uction of CQ/HCQ in the treatment policy), as well as age, history 

f drug use (chloroquine, antibiotic, and antimalarial), Charlson co- 

orbidity index, and general conditions at inclusion, the associa- 

ion between mortality and CQ/HCQ treatment was consistent with 

he crude results (adjusted hazard ratio 0.20; 95% CI 0.10– 0.44). 

iscussion 

elationship between the use of CQ/HCQ + AZ and virological 

ecovery, disease worsening, and deaths among patients with 

OVID-19 

Our study showed that the time to viral clearance and risk 

f worsening or transfer to an ICU were not significantly higher 

r lower in patients who received CQ/HCQ + AZ than in those 

ho did not. Similar results have also been reported in other 

tudies carried out in several countries worldwide ( Chen et al., 

021 ; Chivese et al., 2021 ; Elavarasi et al., 2020 ; Eze et al.,

021 ; Fiolet et al., 2021 ; Maraolo and Grossi, 2021 ; Mittal et al.,

021 ). Consistent with other studies, the overall mortality over our 

tudy period was significantly lower in the CQ/HCQ + AZ group 

 Arshad et al., 2020 ; Ayerbe et al., 2020 ; Bernaola et al., 2020 ;

atteau et al., 2020 ; Lagier et al., 2020 ; MILLION et al., 2021 ;

u et al., 2020b ); although the sample selection in our study did 
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Table 2 

Measured vital signs and reported clinical signs at admission. 

Vital signs/clinical signs Overall 

HCQ/CQ Treatment 

Untreated Treated 

General condition, n/N (%) < 0.001 

Good 704/836 (84.2) 75/112 (67.0) 629/724 (86.9) 

Fair 96/836 (11.5) 18/112 (16.1) 78/724 (10.8) 

Bad 36/836 (4.3) 19/112 (17.0) 17/724 (2.3) 

SaO2, Mean (SD) 95.7 (7.2) 90.6 (15.0) 96.5 (4.6) < 0.001 

Temperature ( °C), Mean (SD) 37.0 (0.6) 37.2 (0.9) 36.9 (0.6) 0.004 

History of fever, n/N (%) 239/863 (27.7) 49/118 (41.5) 190/745 (25.5) < 0.001 

Cough, n/N (%) 254/856 (29.7) 46/114 (40.4) 208/742 (28.0) 0.031 

Malaise, n/N (%) 157/856 (18.3) 27/114 (23.7) 130/742 (17.5) 0.17 

Headache, n/N (%) 110/840 (13.1) 17/114 (14.9) 93/726 (13.3) 0.54 

Shortness of breath, n/N (%) 110/856 (12.9) 26/114 (22.8) 84/742 (11.3) 0.001 

Myalgia, n/N (%) 81/856 (9.5) 14/114 (12.3) 67/742 (9.0) 0.40 

Arthralgia, n/N (%) 81/856 (9.5) 20/114 (17.5) 61/742 (8.2) < 0.001 

Rhinorrhea, (runny nose), n/N 

(%) 

67/856 (7.8) 12/144 (10.5) 55/742 (7.4) 0.36 

Throat pain, n/N (%) 61/856 (7.1) 11/114 (9.6) 50/742 (6.7) 0.34 

Chest pain, n/N (%) 53/856 (6.2) 11/114 (9.6) 42/742 (5.7) 0.22 

Anosmia, n/N (%) 33/856 (3.9) 2/114 (1.8) 31/742 (4.2) 0.30 

Agueusia, n/N (%) 24/856 (2.8) 2/114 (1.8) 22/742 (3.0) 0.76 

Wheezing, n/N (%) 4/856 (0.5) 2/114 (1.8) 2/742 (0.3) 0.09 

Charlson comorbidity index, 

n/N (%) 

0.043 

0 728/856 (85.0) 91/114 (79.8) 637/742 (85.8) 

1 – 2 123/856 (14.4) 23/114 (20.2) 100/742 (13.5) 

3 – 4 4/856 (0.5) 0/114 (0.0) 4/742 (0.5) 

Table 3 

Statistical associations between chloroquine or hydroxychloroquine use and rRT-PCR negativation, worsening, and death in crude 

analysis, multivariable analysis, and propensity score analyses. 

Analysis items Recovery Worsening Death 

No. of events/no. of patients at risk (%) 

Treated with HCQ/CQ 608 75/745 (10.1) 20/336 (5.9) 

Not treated with HCQ/CQ 73 19/118 (16.1) 24/73 (32.9) 

Measures of association (95% CI) 

Crude analysis 1.30 (1.02–1.65) † 0.62 (0.38–1.03) ‡ 0.15 (0.08–0.27) † 

Multivariate analysis 1.25 (0.97–1.62) † 0.72 (0.43–1.30) ‡ 0.22 (0.10–0.46) † 

Multivariate analysis adjusted by timing of HCQ/CQ adoption 1.15 (0.89–1.49) † 0.80 (0.50–1.50) ‡ 0.20 (0.10–0.44) † 

Propensity-score analysis 

No. of events/no. of patients at risk (%) 

Treated with HCQ/CQ 67 3/67 (6.0) 0/71 (0.0) 

Not treated with HCQ/CQ 67 4/67 (4.5) 22/71 (31.0) 

Measures of association (95% CI) 

With matching 1.31 (0.72–2.40) † – –

Adjusted for propensity score 1.44 (0.76–2.71) † – –

Adjusted for age, history of chloroquine, antibiotic, antimalarial drug use, Charlson comorbidity index, general condition at inclusion, 

and timing of chloroquine adoption. 
† Hazard ratio; ‡ Incidence Rate Ratios. 

Figure 1. Death at 30 days in treated and untreated group. 
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ot allow for propensity score-adjusted analysis of risk of death, 

aking it difficult to conclude in one direction or the other. How- 

ver, it is important to stress that the introduction of chloroquine- 

ased treatment for the management of COVID-19 cases in Burkina 

aso occurred in a context of improved knowledge of SARS-CoV- 

, both internationally and nationally, which may have resulted in 

 better organization of the response through improved medical 

ractices. Our study (comparison of survival curves between the 

eriods before and after the introduction of CQ/HCQ + AZ in the 

reatment policy), did not show a statistically significant decrease 

r increase in mortality attributable to the post-adoption period 

April 07, 2020–October 31, 2020) of CQ/HCQ. 

With an observational design and a relatively large confidence 

ntervals, this study could not be considered to exclude the ben- 

fits or harms of CQ/HCQ + AZ treatment. Indeed, referring to 

ublished research on the same topic, several observational co- 

ort studies have shown conflicting results. Some have shown a 

ecrease in mortality that could be attributed to the use of HCQ 

 Arshad et al., 2020 ; Ayerbe et al., 2020 ; Bernaola et al., 2020 ;

i Castelnuovo et al., 2020 ; Catteau et al., 2020 ; Lagier et al.,

020 ), while others have shown no difference ( Baguiya et al., 

021 ; Geleris et al., 2020 ; Ip et al., 2020 ; Lammers et al., 2020 ;

osenberg et al., 2020 ; Sbidian et al., 2020 ; Singh et al., 2020 ).

andomized clinical trials that minimize unmeasured confounding 

nd bias are the best approaches for determining whether a bene- 

t can be attributed to a given therapeutic intervention. Thus, the 

ECOVERY randomized clinical trial that investigated the efficacy 

f HCQ on mortality concluded that there was no significant differ- 

nce between standard treatments (25% mortality) and HCQ treat- 

ent (26.8% mortality) (The RECOVERY Collaborative Group, 2020 ). 

eighting to be done in this study 

Although this study has provided additional insight into the 

se of CQ/HCQ + AZ as a treatment for COVID-19 in sub-Saharan 

frica, it had several weaknesses that were primarily inherent to 

ts design. Indeed, the lack of a priori designing of methodologi- 

al criteria such as patient follow-up criteria and the lack of stan- 

ardization of practices (in the different COVID-19 case manage- 

ent centers, including home follow-up) suggested numerous bi- 

ses and confounding factors. First of all, as most infected pa- 

ients in the African context are asymptomatic, it is possible that 

any infected patients did not visit the health centers at the in- 

ection onset, which may lead to over- or underestimation of the 

tatistical relationships that the study postulates. Second, similar 

o the hypothesized relationship between the implementation of 

he treatment regimen and the reduction of severe cases or mor- 

ality, patient-related factors and/or factors related to the charac- 

eristics of the medical management, the quality and reliability of 

he diagnostic, and therapeutic approach including the follow-up 

ould influence the occurrence of symptoms attributed to COVID- 

9 and/or their worsening and/or viral clearance. Third, informa- 

ion bias could arise from the definition of virological recovery, 

orsening, or death attributable to COVID-19. Furthermore, al- 

hough the time (in days) from the diagnosis to the confirmation 

f virological recovery by rRT-PCR was similar in both groups, it 

hould be noted that the date of the rRT-PCR result release var- 

ed between 48 and 72 hours. Only the date of the result (without 

he date of sampling) was recorded in the patient’s records. This 

ould extend the time of the patient’s recovery. A fourth limitation 

f this study could also come from the adherence of the CQ/HCQ 

reatment, particularly for patients followed at home. 

Nevertheless, the results of this study and the recommenda- 

ions that follow are to be considered within the framework of sci- 

ntific presumption and not that of firmly scientific evidence. 
228 
onclusion 

This observational study provided valuable additional informa- 

ion on the use of CQ/HCQ in patients with COVID-19 in Burkina 

aso and did not show any harmful outcomes of CQ/HCQ + AZ 

reatment. In accordance with data from several published retro- 

pective studies and in contrast with data from other observa- 

ional studies and randomized clinical trials on the effectiveness 

f this combination treatment, our study showed that the use of 

Q/HCQ appeared to be associated with a reduced risk of mor- 

ality after adjusting for measured potential confounders (propen- 

ity score matching not done). However, the observational method- 

logical approach of the study requires that these results be inter- 

reted with caution despite the 95% confidence level of the statis- 

ical tests. In the absence of an approach that generates a level A 

cientific evidence, these results could guide health care decisions 

hat should be made based on bundles of evidence including those 

rom this study. 
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