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Abstract mortality and recovery rate, and the treatment effect at day-

12 with adjusted hazard ratios (aHR) along with their 95%

Background: Many countries have adopted hydroxychlo-
roquine (HCQ) or chloroquine (CQ) and azithromycin (AZ)
for the treatment of COVID-19 patients at the beginning of
the pandemic and are still using them. The objective of this
study was to measure the efficacy of CQ or HCQ and com-
bined with AZ on patients' survival and recovery in Burkina
Faso, West Africa.

Methods: We conducted a hospital-based retrospective co-
hort study using routine data from all the hospitals involved
in the COVID-19 response in Burkina Faso. All patients
treated before March 26, who did not receive the combi-
nation constituted the control group and those treated from
March 26 to April 23, received CQ or HCQ, combined with
AZ and constituted the treatment group. We estimated the

confidence interval (Cl) using Cox's proportional hazard re-
gression models.

Results: A total of 150 and 58 patients were included in the
treatment and control groups, respectively. The mortality
rates at day-12 were 18% in the treatment group versus 31%
in the control group and were significantly different (HR =
0.47; 95%CI = [0.25-0.86]). After adjustment, we found no dif-
ference between treatment and control groups (aHR = 0.56,
95%CI = [0.27-1.19]). The recovery rates were 64.2% and
60% in the treatment and control group respectively but were
not statistically different (HR = 1.08; 95%IC = [0.67-1.74]).

Conclusion: The treatment with CQ or HCQ combined with
AZ had no independent effect on in-hospital COVID-19 mor-
tality and recovery rate in Burkina Faso.
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Introduction

The COVID-19 pandemic has resulted in more than
6 million cases of infection and claimed nearly 400,000
lives worldwide [1]. Besides, the pandemic has brought
the global economy to an unprecedented stop and con-
fined more than half of the world's population. While
experts and governments implement lockdowns, hy-
giene, and physical distancing, scientists had to find a
vaccine and treatment to reverse the trend.

Concerning the treatment, researchers around the
globe have tested several drugs, including antiviral
drugs [2], Chloroquine (CQ) and hydroxychloroquine
(HCQ) [3-5], Azithromycin (AZ) [3], and lvermectin [6]
among others. These drugs are being tested either in
combination or monotherapy. But the main controversy
lies on whether or not CQ and HCQ in combination with
AZ or alone are effective as a treatment for COVID-19.
In West Africa, these drugs have been widely used to
treat malaria before the emergence of resistance and
their replacement by Artemisinin-based Combination
Therapy (ACT).

Previous authors have reported the activity of CQ
and HCQ on SARS-CoV-2 replication in vitro [7,8] and
suggested a trial to evaluate its efficacy in vivo [9]. Thus,
an observational study conducted [4] in France report-
ed that HCQ was effective. According to the authors,
the combination with AZ improved the efficacy [3,4].
However, several questions remain about HCQ or CQ
effectiveness combined with AZ, and the relationship
between the dosage and patient's safety. In the current
literature, the studies have reported conflicting results,
and these drugs appear to have no therapeutic effect on
COVID-19 patients [10-13].

In March 2020, many countries, including Burkina
Faso, have adopted the protocol with CQ or HCQ + AZ to
treat COVID-19 patients. But there was no evidence on
the effectiveness of these drugs. What was known for
a fact was that studies report the efficacy of this com-
bination with less robust and more questionable meth-
odological approaches [3,4]. A randomised controlled
trial conducted in China found that the administration
of HCQ to mild to moderate COVID-19 patients does not
increase the probability of negative conversion in the
treatment group [11]. Then, the Recovery trial conduct-
ed in the United Kingdom also reported that Hydroxy-
chloroquine was not effective [14]. Similar results have
also been reported by a systematic review by Hong, et
al. [15]. Some authors even raised concerns about the
risk of increased mortality [16,17] and adverse effects
of the combination [18].
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This study explored the efficacy of CQ and HCQ in
West African. There has been a tentative study, which
was finally retracted [19]. Sub-Saharan Africa has widely
used CQ and HCQ for decades, and malaria is still highly
prevalent in the region. We believe that additional data
from SSA will help bring more clarity on the efficacy of
these drugs in treating COVID-19 patients. Therefore,
we wish to share the results of the analysis of a cohort
study. The objective was to measure the effect of CQ or
HCQ, and AZ combined on COVID-19 patients' mortality
and recovery rate at day 12 in Burkina Faso, West Africa.

Methods
Study design and participants

We conducted a hospital-based retrospective cohort
study with two groups. The first was composed of pa-
tients who received CQ or HCQ + AZ (treatment group)
on admission, and the second was composed of those
who did not receive CQ or HCQ + AZ during their hos-
pital stay (control group). In Burkina Faso, during the
first two weeks of the pandemic, all COVID-19 patients
did not receive the treatment. The Ministry of Health in
Burkina Faso issued a guideline on March 26, 2020, in
which it instituted CQ or HCQ in combination with AZ
as the standard treatment for all cases of COVID-19. All
patients admitted after the guideline issuance and re-
ceived the treatment were considered in the treatment
group. None of the patients refused the treatment or
showed a contraindication. The treatment started upon
admission to the hospital for all patients in this group.
Those who were admitted before the protocol consti-
tuted the control group.

At the start of the pandemic, only cases with risk fac-
tors or comorbidities or severity were hospitalised. The
response team then decided to hospitalise all patients,
although that has not always been the case. As a result,
even some mild cases were hospitalised and therefore
analysed.

We reviewed hospitals records and used routine
data to assess the efficacy of the treatment. We includ-
ed all the hospitals designated by the Ministry of Health
(MoH) to manage COVID-19 cases in the country. There
were three (03) of them: Tengandogo University Teach-
ing Hospital (TUTH), Princess Sarah clinic in Ouagadou-
gou, and Souro Sanou University Teaching Hospital
(SSUTH) in Bobo-dioulasso.

In Burkina Faso, COVID-19 patients' data are cen-
tralised in four databases, each hospital having its
own, and a central database at the MoH that contains
all surveillance and patient management data. For this
analysis, we triangulated across all these databases and
reviewed patients’ records to complete our dataset as
much as possible.

Patients were eligible if they were aged 18 years or
above, had tested positive for SARS-CoV-2 by Reverse
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Transcription Polymerase Chain Reaction (RT-PCR), and
were admitted to one of the three hospitals between
March 9 and April 23, 2020. Patients who received only
CQ or HCQ or AZ alone were excluded from the analysis.

Description of the treatment (exposure)

We compared two groups: Treatment and control.
The treatment recommended by the MoH includes sup-
portive care and 200 mg of HCQ or CQ every eight hours
for ten days plus 500 mg of AZ the first day, followed
by 250 mg per day from the second to the fifth day for
uncomplicated cases with no risk factor. In the presence
of a complication or a risk factor, 2g of ceftriaxone per
day was added if necessary, and oxygen therapy was
recommended for saturation below 90%. Complicated
cases were those with abnormalities of vital param-
eters (respiratory rate > 30 per minute, systolic blood
pressure less than 90 mmHg or a diastolic blood pres-
sure less than 60 mmHg) or age greater than 65 years
or the presence of one of the following comorbidities:
diabetes, hypertension, sickle cell, asthma, cardiovas-
cular disease, renal failure, chronic respiratory failure,
HIV, malnutrition, etc. The guideline was implemented
in the three hospitals as of March 26, 2020. Before that,
patients (control group) received only supportive care,
which included fever, cough, pain, and other symptoms
management, and Vitamin C according to their symp-
toms. Patients in the intervention group also received
this supportive care in addition to the treatment.

In terms of safety, for instance, HCQ and CQ are
known to cause retinopathy and cardiovascular compli-
cations such as QT prolongation and ventricular tachyar-
rhythmia with low risk at the recommended doses (less
than 5 mg/kg per day for HCQ and 3 mg/kg per day for
CQ) [20,21]. However, the doses used in the treatment
of COVID-19 are at least twice the recommended doses,
increasing the incidence of adverse effects, particularly
in combination with AZ. Previous studies reported that
the QT interval increases by 6.1 ms after a dose of 600
mg and 28 ms after 1200 mg [22,23].

Follow-up

The follow-up started on admission, which was also
the start of the treatment. All patients were followed
up from admission until death, recovery, or twelfth day
after admission, whichever occurred first.

Outcomes

The events of interest were death and recovery. The
primary outcomes were the survival time and time to
recovery at day-12. We chose these endpoints because,
in practice, care providers in the three hospitals per-
formed the first control test on day 6. This test was re-
peated on days 9 and 12 if the patient was still positive.
Hence, secondary outcomes were survival and recovery
time at day-6.

In this study, recovery was defined as a negative test
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for SARS-CoV-2 for a patient initially tested positive and
hospitalised. The first negative test date was considered
as the date of recovery for the computation of time to
recovery variable.

Confounding factors

We used numerous factors to adjust the effect of the
treatment. These variables included patient's age and
sex, time from symptoms onset to admission, clinical
characteristics such as pre-existing conditions (hyper-
tension, diabetes, chronic lung disease, liver diseases,
renal failure, HIV and heart disease), temperature, blood
pressure, heart rate and oxygen saturation (a proxy of
severity). These variables were measured on admission.

Statistical analysis

Qualitative and quantitative variables were de-
scribed with proportions and median along with inter-
quartile range (IQR), respectively. We performed a bi-
variate analysis using the Chi-square test for proportion
and median test for continuous variables. We used the
Kaplan-Meier method to describe the survival function
and "stph test" in Stata to check the hazard proportion-
ality assumption.

The treatment effect on survival or recovery time
was estimated using a multivariate Cox's proportional
hazard regression model. We calculated unadjusted and
adjusted hazard ratio (HR) and their 95% confidence in-
tervals for mortality and recovery at days 6 and 12. For
the estimation of the HRs associated with recovery, we
used death as a competing risk. All analyses were per-
formed on an intention-to-treat basis, with the null hy-
pothesis that there was no treatment effect.

In the sensitivity analysis, we excluded all deaths
within the first 24 hours after the admission and esti-
mated the adjusted HRs. The same process was then
performed with a propensity score matching of controls
to the best match in the treatment group using the "ps-
match2" command in Stata.

Data were extracted from the central District Health
Information Software 2 (DHIS2) database of the MoH
and completed with hospitals records. Data processing
and analysis were performed using Stata 15 (StataCorp.
2017. Stata Statistical Software: Release 15. College Sta-
tion, TX: StataCorp LLC).

Ethical considerations

There was no interaction with the patients. All the
data were handled and kept confidential. The protocol
was submitted and approved by the National Health
Research Ethics Committee (approval number: 2020-5-
096, on May 16, 2020) before the analysis.

Results

Baseline characteristics of the participants

Between March 9, when the first cases were notified
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Figure 1: Flowchart of COVID 19 patients.

Table 1: Baseline characteristics of patients with COVID-19 in treatment (hydroxychloroquine and azithromycin combined) and
control group (no hydroxychloroquine + azithromycin).

Total Treatment group (N Control group
_ p-value

Variables (N = 208) =150) (N = 58)

n (%) n (%) n (%)
Patient age group
<45 years 67 (32.2) 46 (30.7) 21 (36.2) 0.739
45-64 years 94 (45.2) 69 (46.0) 25 (43.1)
> 65 years 47 (22.6) 35 (23.3) 12 (20.7)
Sex
Female 84 (40.4) 63 (42.0) 21 (36.2) 0.445
Male 124 (59.6) 87 (58.0) 37 (63.8)
Occupation
Health professional 25(12.0) 20 (13.3) 5(8.6) 0.349
Others occupation 183 (88.0) 130 (86.7) 53 (91.4)
Pre-existing medical condition
Hypertension 54 (26.0) 45 (30.0) 9 (15.5) 0.033
Diabetes 27 (13.0) 23 (15.3) 4(6.9) 0.104
Chronic lung disease 20 (9.6) 17 (11.3) 3(5.2) 0.177
Others 51 (24.52) 37 (24.7) 14 (24.1) 0.937
Number of pre-existing conditions
None 107 (51.4) 70 (46.7) 37 (63.8) 0.086
1 58 (27.9) 46 (30.7) 12 (20.7)
22 43 (20.7) 34 (22.7) 9 (15.5)
Number of days from symptoms onset €0 g (¢.12) 8 (6-13) 7 (4-10.5) 0.076
Clinical signs
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Cough 122 (58.6) 98 (65.3) 24 (41.4) 0.002
Fever 149 (71.6) 112 (74.7) 37 (63.8) 0.119
Dyspnoea 57 (27.4) 44 (29.3) 13 (22.4) 0.316
Asthenia 60 (28.9) 45 (30.0) 15 (25.9) 0.555
Clinical constants

Temperature” 37.0 (36.5-37.5) 37.0 (36.5-37.5) 37.2 (36.7-38.0) 0.196
Systolic blood pressure’ 131 (120-150) 136 (120-151) 130 (110-140) 0.113
Diastolic blood pressure’ 82 (74.5-90) 82 (76-90) 80 (70-90) 0.653
Oxygen saturation’ 95 (89-97) 95 (90-97) 95 (77-97) 0.279
Heart rate’ 97 (84-110) 94 (83-105) 102 (88-112) 0.203

Values presented are medians (inter-quartile ranges)

1.00
1

0.50 0.75
1 |

Probability of survival

0.25
1

Kaplan-Meier survival estimates

0.00
1

0 5

T T

10 15

Analysis time (in days)

Control group

Treatment group

Figure 2: Kaplan Meier curve for treatment and control group at day12.

in Burkina Faso, and April 23, 2020, the COVID-19 re-
sponse team investigated 2257 suspected cases. Among
them, 609 people were confirmed cases. Three hundred
and ninety-three were managed at home, and 217 were
admitted in the three hospitals. We excluded nine (9)
patients from the analysis because they only received
either HCQ or AZ alone. Our total analysis sample was
composed of 208 patients, including 150 (72.1%) in the
treatment and 58 (27.9%) in the control group (Figure 1).

Data presented in Table 1 show the distribution of
patients' sociodemographic and clinical characteristics
at baseline. The participants had similar characteris-
tics and were comparable at baseline except for cough
(65.3% in treatment and 41.4% in the control group, p =
0.002) and hypertension (30% in treatment and 15.5%
in control, p = 0.033).

The age distribution was similar across the groups:
23.3% (n = 35) and 20.7% (n = 12) of the participants
were aged 65 years or above in the treatment and con-
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trol group, respectively (p = 0.739). Women represent-
ed 42% (n = 63) and 36.2% (n = 21) of the treatment
and control group respectively (p = 0.445). The medi-
an oxygen saturation level was 95% in both groups (p =
0.279), and the median time from symptoms onset to
admission was 8 (6-13) and 7 (4-10.5) days (p = 0.076)
in treatment and control groups, respectively (Table 1).

Primary outcomes

There was no lost to follow-up. At day-12, the mor-
tality rates were 18% in the treatment group versus 31%
in the control group (Figure 2).

These rates were significantly different in the bi-vari-
ate analysis (HR = 0.47; 95%CI = [0.25-0.86]). However,
after adjustment on patient's age, sex, time from symp-
toms onset to admission, hypertension, and oxygen
saturation, we found no association between the treat-
ment and the risk of death (aHR = 0.57; 95%Cl = [0.27-
1.19]) (Table 2).
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Table 2: Effect of treatment on mortality and recovery at day 6 and 12.

Event of interest Time of follow-up | Unadjusted Hazard Ratio p-value Adjusted Hazard Ratio’ p-value
[95%CI] [95%CI]
Mortality Day-12 0.47 [0.25-0.86] 0.016 0.56 [0.27-1.19] 0.136
Day-6 0.42[0.22-0.81] 0.009 0.60 [0.27-1.32] 0.208
Recovery” Day-12 1.08 [0.67-1.74] 0.725 0.97 [0.58-1.61] 0.908
Day-6 1.54 [0.17-13.83] 0.698 1.23[0.09-16.91] 0.874

"Adjusted for age, sex, time from symptoms onset to admission, hypertension and oxygen saturation at admission

“Models with competing risk

Kaplan-Meier survival estimates
8_ = —— ===y
- T == g =
m rree——ty
5y i
8 g
o)
-o [T
O 0 _I
20
E
[
Q
[T
o N -
o
o
O_ =
O T T T
0 5 10 15
Analysis time (in days)
Controlgroup ————- Treatment group
Figure 3: Kaplan Meier curve and hazard curve for treated and untreated group.

Overall, 63% of the patient recovered by day-12.
The rates were 64.2% and 60% in the treatment and
control groups, respectively. Figure 3 shows the sur-
vival function of time to recovery, and Figure 4 shows
the percentage of those who recovered from days 6
to 12. There was no significant difference between the
two groups in the bi-variate analysis (HR = 1.08; 95%IC
= [0.67-1.74]) nor in the adjusted model (aHR = 0.97;
95%Cl = [0.58-1.61]) (Table 2).

In the additional analysis, we excluded all deaths
within the first 24 hours after admission (2 in the treat-
ment group and 7 in control) and re-estimated the
aHRs. Although the survival curves of treated and un-
treated depart (S1 Appendix), this difference was not
statistically significant. The risk of death at day-12 was
still not associated with the treatment in the bi-variate
analysis (HR = 0.66; 95%Cl = [0.32-1.36]) nor in the ad-
justed model (aHR = 0.51; 95%CI = [0.23-1.12]) (S2 Ap-
pendix). Likewise, the time to recovery at day-12 was
not statistically different across the groups in both the
bivariate analysis (HR = 0.85; 95%Cl = [0.52-1.39]) and
the adjusted model (aHR = 0.82; 95%Cl = [0.48-1.40]) as
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shown in S2 Appendix. Data presented in S3 Appendix
show that the propensity score matching (PSM) did not
significantly change these results. We performed PSM
with 94 patients, 47 in each of the treatment and con-
trol groups, as shown in the S4 Appendix. S5 Appendix
presents the curves of the probability of survival in the
treatment and control group.

Secondary outcomes

At day-6 of follow-up, 13.3% died in the treatment
group and 29.3% in the control. The treatment was as-
sociated with a decreased risk of death in the bivariate
analysis (HR = 0.42; 95%Cl = [0.22-0.81]). But after ad-
justment, the risk of death was no longer statistically
different across the groups (aHR = 0.60; 95%IC = [0.27-
1.32]). Likewise, the treatment was not associated with
the recovery in the bi-variate analysis (HR = 1.54; 95%ClI
= [0.17-13.83]) nor in the adjusted model (aHR = 1.23;
95%Cl = [0.09-16.91]) (Table 2).

Discussion
This study showed that CQ or HCQ + AZ as a treat-
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Figure 4: Recovery rate per day.

ment for COVID-19 was not independently associated
with a decreased risk of in-hospital mortality or an in-
creased recovery rate. After adjustment, neither the
risk of death nor the recovery rate was statistically dif-
ferent across treatment and control groups.

This study is among the first to report on the effi-
cacy of CQ or HCQ in West Africa. It was conducted in
Burkina Faso, a country with less than 1000 cases of
COVID-19 during the study period. But the proportion of
deaths was above 6%. Other studies on HCQ have been
conducted in Asia [11], Europe [3,4,10], or the United
States [17,24]. The results of the Recovery trial are also
available [14]. Although SSA countries have used chlo-
roquine for decades and still have a high prevalence of
malaria, they are not represented among the partici-
pants of the assessment of the efficacy of the drug. Our
analysis adds on the growing evidence of the ineffec-
tiveness of CQ or HCQ + AZ as a treatment for COVID-19,
even in settings where the drug used to be utilised at a
large scale. We were able to adjust our estimates with
the main factors involved in COVID-19 patients' mortal-
ity (comorbidity, age, sex, time from symptoms onset
to admission, and oxygen saturation) [25-28] and our
findings are similar to those reported elsewhere in pre-
vious studies [11,12,24,29] including a large European
trial [14]. They do not support the use of HCQ or CQ for
the treatment of COVID-19. They also drew healthcare
providers' attention on the treatment of patients with
concurrent malaria because combining ACTs or another
antimalarial drug with CQ or HCQ may be harmful.

In several countries, healthcare providers and pol-
icymakers adopted CQ and HCQ after the controversy
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arose after the early studies, which showed a benefi-
cial effect on patients' survival and viral load clearance
[3,4]. This approach could be understood and explained
in a sense that CQ, which has shown in vitro activity on
SARS-CoV-2 [7,8], could have offered hope in the ab-
sence of a proven effective treatment. But the scientific
community continued to provide more evidence on the
drug indication in COVID-19. Thus, after the first studies
suggesting the efficacy of HCQ [3,4], few other authors
have reported similar results [30], and later, several
studies converged in the sense that this drug does not
improve the health of COVID-19 patients [10,11,24] and
could even be harmful [16,17].

In general, studies have considered various end-
points (clearance of viral load at day-6, the need for ox-
ygen therapy or intensive care unit admission at day-8,
contagiousness at day-8 and length of stay after three
days of treatment) and doses [31], and often different
methodological approaches [3,4,24]. The first studies
conducted in France that suggested a beneficial effect
of HCQ treatment analysed a relatively small sample
size, in observational studies without a comparison
group or with a control group made of patients from an-
other hospital or refused the treatment [3]. Beyond the
small sample size and the absence of a control group,
the variety of endpoints does not allow the comparabil-
ity. Besides, some endpoints may not adequately reflect
the effectiveness of treatment of a disease for which,
even without treatment, the majority of patients tend
to recover spontaneously [32,33].

We could not find any beneficial effect of the com-
bination. Therefore, we cannot recommend its use as a
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COVID-19 treatment. The Recovery trial [14] and a sys-
tematic review with meta-analysis by Hong, et al. [15]
reached the same conclusion. Based on the evidence
currently available, the treatment of COVID-19 patients
should be based on the WHO recommendations [34].

Limitations and strengths

Burkina Faso has adopted CQ/HCQ + AZ as the main
drug for the management of all COVID-19 patients. As
a result, we could not get more patients in the control
group. Also, the groups were not followed up concur-
rently. The cohort of the control group started before
the treatment group. Based on their experience in
managing patients over time, care providers in partic-
ular and the national response in general may have im-
proved their practices and, therefore, could have had
better results in averting avoidable deaths in the second
group (treatment). But this bias should result in better
outcomes in the treatment group and overestimate the
treatment beneficial effect. Likewise, the fact that we
did not blind the analysis process could also have bi-
ased the estimates. Lastly, we could not consider some
biological markers such as creatinine level, C-Reactive
Protein (CRP), and lymphocyte count for the adjustment
because of the missing data. Nevertheless, our findings
are consistent with the strongest evidence currently
available.

Conclusion

As most COVID-19 patients tend to recover, even
without etiological treatment, a higher survival rate
or faster clearance in the treatment group cannot
necessarily be attributed to the treatment unless it is
compared with a rigorously and well-designed control
group. CQ or HCQ combined with AZ had no indepen-
dent beneficial effect on COVID-19 patients' in-hospital
mortality in Burkina Faso. It does not increase their re-
covery rate either. Although this drug has raised hopes
for the management of the disease, it does not seem
to have the expected beneficial effect. Our findings sug-
gest that the treatment of COVID-19 patients should be
based on the WHO recommendations.
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