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SUMMARY
OBJECTIVE: Hydroxychloroquine and Ivermectin are advocated as potential treatments for coronavirus disease 2019 (COVID-19) despite 

the lack of supportive clinical evidence. In this study, outcomes associated with Hydroxychloroquine and/or Ivermectin were determined 

in a series of patients with confirmed COVID-19 from a single institution in Brazil. 

METHODS: Consecutive patients admitted between March and July 2020 were retrospectively analyzed and divided into four treatment 

categories: no treatment (Group 0), Ivermectin only (Group I), Hydroxychloroquine only (Group II), and Hydroxychloroquine and Ivermectin 

(Group III). Intensive care unit admission, mechanical ventilation, and death were compared between the Groups. 

RESULTS: A total of 230 patients were included, with the following treatment distribution: 35.2% (0), 9.1% (I), 48.3% (II), and 7.4% 

(III). Groups I, II, and III had the higher rates of Intensive care unit admission, mechanical ventilation, or death (0: 23.5% versus I: 38.1% 

versus II: 37.8% versus III: 70.6%, p=0.002), and the greatest mortality was found in Group III (0 versus III: 13.6% versus 35.3%, p=0.03). 

In the multivariate analysis, Hydroxychloroquine remained significantly associated with death (OR 3.3, 95%CI 1.1–9.6, p=0.03).

CONCLUSION: In a series of consecutive hospitalized patients with COVID-19, Ivermectin was not associated with improved outcomes 

and Hydroxychloroquine may have resulted in a harmful effect. 
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INTRODUCTION
The pandemic associated with the severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2) continues to impose 
an unprecedented burden on several governments, health 
systems, and scientific communities around the world. As of 
June 22, 2021, over 179.6 million global cases of corona-
virus disease-2019 (COVID-19) had been reported with 
more than 3 million deaths, according to the World Health 

Organization (WHO)1. As the number continues to increase, 
the search for effective evidence-based interventions in both 
prevention and treatment also continues. Social distancing, 
personal protective equipment, and adequate hand sanitation 
are still the main preventive measures, whereas appropriate 
respiratory support, selective steroid therapy, and manage-
ment of secondary complications remain the cornerstones 
of treatment2,3. 
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Several medications have emerged as potential treatments 
for COVID-19, though there is limited supportive evidence 
for safety and efficacy. Most interventions have been based on 
nonclinical studies, observational data, and personal opinions 
of health care professionals4,5. The antimalarial hydroxychloro-
quine (HCQ) and antiparasitic ivermectin (IVM) are still advo-
cated by many physicians and government officials as effective 
options in this context, particularly when initiated during the 
earlier days of symptoms6. The accumulated experience with 
these medications in other clinical scenarios has created a percep-
tion of similar safety profiles when prescribed for COVID-19. 
Although recent randomized trials have demonstrated the lack 
of benefit associated with HCQ and IVM, they remain fre-
quently utilized in many areas where COVID-19 cases are still 
uncontrolled, such as Brazil and India1,7,8. In this study, clinical 
outcomes associated with HCQ and/or IVM were evaluated in 
a series of hospitalized patients with COVID-19 from a single 
institution in Brazil. 

METHODS
Consecutive patients with COVID-19 admitted between March 
12 and July 8, 2020, were retrospectively analyzed using med-
ical chart review. Only those with a positive polymerase chain 
reaction result for SARS-CoV-2 were included. Clinical and 
laboratory information were collected by four trained physi-
cians utilizing a prespecified form with detailed instructions. 
The accuracy of data extraction was confirmed by a fifth physician 
by random evaluation of completed forms from all reviewers.

Patients were divided into four Groups based on the pre-
scription of HCQ and IVM before or after hospitalization: no 
treatment (Group 0), IVM only (Group I), HCQ only (Group 
II), and HCQ and IVM (Group III). Treatment begins with 

the administration of at least one dose of IVM or HCQ after 
the beginning of COVID-19 symptoms. Baseline clinical and 
laboratory characteristics, in addition to in-hospital outcomes, 
were compared between the Groups. Adverse outcomes included 
intensive care unit (ICU) admission rate, mechanical ventila-
tion (MV) requirement, and death. 

For statistical analysis, Stata® version 11.0 software was 
used. Categorical variables were analyzed with χ2 and Fisher’s 
exact tests. All continuous variables were non-normally distrib-
uted using Shapiro–Wilk test and were expressed as median 
and interquartile range (IQR) (25th–75th percentile). The col-
lected data were evaluated by the Wilcoxon–Mann–Whitney 
and Kruskal–Wallis tests. To evaluate association between con-
tinuous variables and mortality, the graphical models were rep-
resented by predicted probability plots. Significant variables in 
the univariate analysis were included in a multivariate logistic 
regression model to determine independent predictors of death. 
A p<0.05 was considered significant. The study conforms to 
the guidelines of the Declaration of Helsinki and was approved 
by the hospital’s ethics committee.

RESULTS
During the study period, 230 patients with confirmed COVID-19 
who were admitted at our institution were included in the 
analysis. Patients were predominantly males with a median 
age of 68 years (IQR 54–82) and an elevated prevalence of 
hypertension and diabetes, despite a low frequency of under-
lying pulmonary disease and current or previous tobacco use. 
The median symptom duration before admission was 6 days 
(IQR 3–9), and overall oxygen saturation at room tempera-
ture was 93% (IQR 91–96). Complete clinical and laboratory 
baseline characteristics are listed in Table 1.

Baseline characteristics
Total,  
n=230

IVM and/or HCQ during hospitalization
p-valueaNo (0), 

n=81
IVM only 
(I), n=21

HCQ only 
(II), n=111

IVM+HCQ 
(III), n=17

Age, median (IQR), years 68 (54–82) 77 (61–87) 68 (56–79) 63 (50–74)c 76 (62–83) 0.003

Male, n (%) 132 (57.4) 40 (49.4) 13 (61.9) 69 (62.2) 10 (58.8) 0.34

BMI, median (IQR), kg/m2 26.4
(23.9–30.1)

25
(22.9–28.2)

26.9
(24.8–32.0)c

28
(24.9–30.3)c

28.6
(23.8–30.9)

0.008

Medical history, n (%) 

Hypertension 119 (51.7) 45 (55.6) 12 (57.1) 54 (48.7) 8 (47.1) 0.73

Diabetes 67 (29.1) 29 (35.8) 5 (23.8) 29 (26.1) 4 (23.5) 0.43

CVD 34 (14.8) 16 (19.8) 3 (14.3) 14 (12.6) 1 (5.9) 0.38

Table 1. Baseline characteristics according to treatment Group.

Continue...
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Table 1. Continuation.

ap<0.05 indicates statistical significance (bold values); bn=200; cSignificant difference when compared to Group 0. BMI: body mass index; BP: blood pressure; 
COPD: chronic obstructive pulmonary disease; CT: computed tomography; CVD: cardiovascular disease; hs: high-sensitivity; HCQ: Hydroxychloroquine; 
IQR: interquartile range; IVM: Ivermectin; NA: not applicable.

Baseline characteristics
Total,  
n=230

IVM and/or HCQ during hospitalization
p-valueaNo (0), 

n=81
IVM only 
(I), n=21

HCQ only 
(II), n=111

IVM+HCQ 
(III), n=17

Heart failure or LVD 5 (2.17) 2 (2.5) 0 3 (2.7) 0 0.79

Asthma or COPD 25 (10.9) 11 (13.6) 2 (9.5) 9 (8.1) 3 (17.7) 0.51

Cancer 31 (13.5) 15 (18.5) 4 (19.1) 11 (9.9) 1 (5.9) 0.22

Current or prior tobacco use 24 (10.4) 10 (12.4) 4 (19.1) 7 (6.3) 3 (17.7) 0.18

Symptom duration before 
admission, median (IQR), days

6 (3–9) 7 (3–9) 7 (5–10) 6 (3–8) 6 (5–10) 0.21

Oxygen saturation on ambient 
air, median (IQR), %

93 (91–96) 94 (91–96) 94 (91–96) 93 (90–95) 92 (90–95) 0.50

Systolic BP, median (IQR), mm Hg
130

(119–145)
130

(119–146)
128

(115–140)
132

(120–145)
120

(119–130)
0.29

Blood test, median (IQR)

Leukocyte count, cells/mm3 5905
(4590–8290)

6140
(4590–10110)

5850
(4850–8350)

5800
(4360–7860)

6320
(5140–8050)

0.75

Lymphocyte count, cells/mm3 928
(669–1250)

920
(645–1282)

708
(541–1028)

958
(680–1250)

928
(741–1115)

0.54

Hemoglobin, mg/dL
13.4

(12–14.6)
12.9

(11.1–14.1)
14

(11–14.6)c

13.5
(12.5–14.9)

13.2
(12.3–14.6)

0.015

Platelet count, ×103/mm3 
177.5

(144–233)
191

(148–240)
171

(132–258)
174

(138–219)
175

(145–205)
0.55

C-reactive protein, mg/mL
6.65

(3.3–14.3)
6.1

(2.4–14)
6.2

(4.8–13.2)
7.7

(3.3–15)
7

(4.7–14.3)
0.59

d-Dimer, ng/mL
778

(457–1418)
877

(550–1994)
795

(486–1339)
629

(415–1181)
807

(505–1262)
0.16

hs-Troponin I, pg/mL
11

(11–24.5)
12

(11–48)
11

(11–15.5)c

11
(11–13)c

11
(11–12)c 0.04

Creatinine, mg/dL
0.9

(0.7–1.1)
0.9

(0.7–1.2)
0.9

(0.8–1.0)
0.9

(0.7–1.1)
1.0

(0.6–1.2)
0.99

Total chest CT opacities, 
median (IQR), (%)b 

15.8
(6.7–30.4)

14.8
(4.4–31.9)

20.2
(5.2–41.3)

15.9
(9.2–27.7)

16.2
(9.0–23.5)

0.88

Previous antithrombotics, n (%) 

Antiplatelets 35 (15.2) 17 (21) 4 (19.1) 11 (9.9) 3 (17.7) 0.14

Anticoagulants 28 (12.2) 14 (17.3) 2 (9.5) 11 (9.9) 1 (5.9) 0.44

Azithromycin, n (%) 182 (79.1) 48 (59.3) 14 (66.7) 103 (92.8)c 17 (100)c <0.001

Hydroxychloroquine, n (%)

Total 128 (55.7) 0 0 111 (100) 17 (100) –

First 7 days of symptoms 79 (34.3) NA NA 68 (61.3) 11 (64.7) –

Ivermectin, n (%)

Total 38 (16.5) 0 21 (100) 0 17 (100) –

First 7 days of symptoms 15 (6.5) NA 8 (38.1) NA 11 (64.7) –

Symptom duration before 
treatment, median (IQR), days

7 (4–9) NA 7 (5–10) 6 (3–8) 6 (5–10) 0.21
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Of the 230 patients, 21 (9.1%) received only IVM (Group 
I), 111 (48.2%) were treated with HCQ (Group II), and 17 
(7.4%) were prescribed both drugs (Group III). The remain-
ing 81 (35.2%) patients did not receive any of the two medi-
cations (Group 0). The median age, body mass index (BMI), 
and clinical variables, such as symptom duration and oxygen 
saturation on ambient air, were similar among all Groups. 
Patients in Group 0 were significantly older and with a lower 
BMI. On admission, those who did not receive either IVM 
or HCQ presented with higher levels of troponin and lower 
hemoglobin values. The remaining laboratory parameters and 
pulmonary disease burden on chest computed tomography 
were not significantly different. Compared to Group 0, the 
frequency of azithromycin use was significantly greater among 
patients in Groups II and III. 

During the hospitalization period, 37 (16.1%) patients 
died. The median length of stay was nine days (IQR: 5–20), 
72 (31.3%) patients required ICU admission, and 47 (20.4%) 
were treated with MV. The combined outcome of death, ICU 
admission, and MV was significantly higher in Groups II and 
III compared to Group 0. Group III also presented the greatest 
mortality rate (35.3%). Outcomes associated with each Group 
are represented in Figure 1A. 

On admission, the predictors of subsequent in-hospital 
death in the univariate analysis included age, previous cardio-
vascular disease, symptom duration, oxygen saturation, sys-
tolic blood pressure, C-reactive protein, and d-dimer levels. 
When IVM and HCQ were added to the multivariate model, 
only age (OR 1.15, 95%CI 1.1–1.2, p<0.001), HCQ (OR 

3.3, 95%CI 1.1–9.6, p=0.03), and C-reactive protein (OR 
1.1, 95%CI 1.0–1.2, p=0.02) remained significantly associ-
ated with death. An inverse relationship was found between 
symptom duration before treatment initiation and death in 
Groups I, II, and III (Figure 1B).

DISCUSSION
In this single–center observational study, neither IVM nor HCQ 
was associated with improved outcomes among hospitalized 
patients with COVID-19. As randomized trials continue to 
be published in this field, it remains important to reassess the 
results of practice patterns that have been adopted since the ini-
tial stages of the pandemic. Similarly to IVM and HCQ, many 
other interventions such as zinc, azithromycin, and favipiravir 
have been advocated for early treatment of the disease despite 
the lack of supportive clinical evidence. Recommendations 
are largely based on in vitro studies, observational data, and 
personal opinion, with subsequent extrapolation of theoreti-
cal clinical benefits4,9.

Almost 18 months after the beginning of the pandemic, 
a variety of randomized trials have studied HCQ in differ-
ent clinical scenarios and disease severities. Reis et al. ran-
domized 685 outpatients in the first week of symptoms to 
either HCQ, lopinavir–ritonavir, or placebo and evaluated 
the effects of each intervention on admission rates or death. 
The study was stopped early after the first interim analysis for 
futility of both treatment arms. In addition, no differences 
were found in virological clearance rates or time to symptom 

HCQ: Hydroxychloroquine; ICU: intensive care unit; IVM: Ivermectin; MV: mechanical ventilation.

Figure 1. (A) In-hospital outcomes associated with hydroxychloroquine and ivermectin use in patients with COVID-19. 
(B) Relationship between symptom duration before Hydroxychloroquine and/or Ivermectin prescription and subsequent 
probability of death.
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resolution10. These results contradict the hypothesis that HCQ 
may be effective in the early stages of the infection, by lim-
iting viral replication. 

In a randomized trial among hospitalized patients with severe 
disease, Réa-Neto et al. reported poorer outcomes among those 
treated with HCQ. Similarly to our results, a high rate of azi-
thromycin use was also seen in the intervention arm (96.2%). 
Patients who received HCQ were at increased risk of developing 
a worsening in clinical status, renal dysfunction, or requiring 
MV11. A recent meta-analysis of 28 randomized clinical trials 
evaluating mortality outcomes associated with HCQ has sup-
ported these results, suggesting that HCQ is associated with 
increased death rates in patients with COVID-1912.

Fewer randomized trials evaluating IVM in COVID-19 
have been reported, although small publications with significant 
methodological issues are presently available2. A trial published 
by López-Medina et al. addressed many of the previous limita-
tions and analyzed the effect of IVM on symptom resolution 
among 400 outpatients with COVID-19. A 5-day course of 
IVM was not associated with better outcomes, although treat-
ment was begun on the first week of symptoms13. As such, IVM 
is currently recommend by many infectious disease organiza-
tions as an option for COVID-19 only within the scope of a 
clinical trial2,3.

Our study demonstrates comparable results, though outside 
the boundaries of a clinical trial. Despite the greater median 
age, patients who did not receive IVM or HCQ during hospi-
talization (Group 0) are much better than those in Groups I, 
II, and III. Notably, death, ICU admission, and MV rates were 
greatest among those treated with HCQ (Groups II and III), 
suggesting a neutral effect of isolated IVM use, but a poten-
tially detrimental impact of HCQ, especially when combined 
with IVM. Even in the multivariate analysis, HCQ persisted 
as an independent predictor of in-hospital death. The poten-
tial adverse cardiovascular and renal effects promoted by HCQ 
should be appreciated and may contribute to clinical deteri-
oration14. Symptom duration before treatment initiation did 
not improve the results and even demonstrated an inverse rela-
tionship with subsequent mortality. 

This study has limitations. The retrospective and single-cen-
ter nature of the results should be regarded as hypothesis gen-
erating and is not free from potential biases. The data were 
extracted since admissions, which occurred in the beginning of 
the pandemic in Brazil, when treatments of uncertain benefit 
were more likely to be offered to sicker patients. Nevertheless, 
when adjusting the analysis to other determinants of clinical 
severity, HCQ remained associated with death. Among those 
in Groups I, II, and III who were admitted to the ICU and 
required MV, it was not established if the medications were 
begun after the end points occurred. Still, median symptom 
duration upon admission was similar to the time of disease 
progression before treatment initiation, suggesting that the 
drugs were primarily prescribed earlier than the evaluated out-
comes. Finally, the influence on outcomes of other potential 
interventions, such as antibiotics, tocilizumab, and cortico-
steroids, which may have been utilized during hospitalization, 
must be considered.

CONCLUSIONS
During any pandemic, despite the eagerness to discover an effec-
tive and safe treatment in a timely manner, the standards and 
processes of evidence-based medicine must be followed. Several 
treatments for COVID-19 have been widely adopted without 
regarding the necessary steps of clinical research. In the current 
study, IVM was not associated with improved outcomes and 
HCQ was related to increased mortality rates. In the future, 
results of randomized controlled trials should be considered 
before the adoption of new interventions of unknown clinical 
benefit, especially when potential harms cannot be excluded. 
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