Association between ivermectin treatment and mortality

in COVID-19: A hospital-based case-control study
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ABSTRACT

Purpose: This study was designed to test the hypothesis that exposure to ivermectin in early disease prevents mortality due
to COVID-19. A secondary objective was to see if the drug has any impact on the length of hospital stay among the survivors.
Methods: It was a hospital-based retrospective case-control study conducted at a tertiary teaching hospital in India. All patients
with a diagnosis of COVID-19 who were admitted between 15t April and 15" May 2021 and received inpatient care were included.
Important variables like demographic details, dates of admission and discharge or death, symptoms at the time of admission,
comorbidities, severity of illness at the time of admission, whether ivermectin was administered or not during the course of the
illness and other treatments received as part of the standard of care were retrieved from the medical records. Results: Of the
965 patients who received inpatient care, 307 died during their hospital stay while 658 were successfully discharged. The proportion
of cases treated with ivermectin was 17.26% among the non-survivors (53/307) and 17.93% among the survivors (118/658). The
effect was statistically insignificant (crude OR = 0.954; 95% CI: 0.668-1.364, P = 0.80). Among the survivors, the median length of
stay was 11 days for patients who received ivermectin (IQR: 7-15) as well as for those who did not (IQR: 7-16). Conclusion: This
study did not show any effect of ivermectin on in-patient mortality in patients with COVID-19 and there was no effect of the drug
on the length of hospital stay among the survivors.
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Introduction

There has been a growing interest in the potential role of the
antiparasitic drug, ivermectin in the management of COVID-19,
ever since it was reported to have an in-vitro activity against
SARS-CoV-2.1" Some observational studies,>¥ a nonrandomized
interventional study, and some RCTsP ™ have reported quicker
viral clearance with the use of ivermectin. However, other studies
have not found any significant benefit.*!"! Clinical recovery and
mortality benefit are clinically more relevant outcomes compared
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to viral clearance. An RCT of 400 patients with mild COVID-19
did not find any improvement in the time to resolution of
symptoms with a five-day course of ivermectin (300 pg/kg)
compared to placebo.l'”

Some observational studies®'*' as well as some RCTs!151
have reported improved survival with ivermectin. However,
anothet RCT reported no survival benefit.'? A few meta-analyses
of the available evidence have also noted possible reduction in
mortality with this drug."¥*! Howevet, a recent review concluded
that there was no survival benefit after excluding studies that
wete thought to have a high risk of bias.?'! The WHO has
advised against the use of this drug for COVID-19 outside
clinical trials.??
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As the pandemic continues to spread and take lives worldwide
and considering that ivermectin is a relatively safe and cheap
drug, it is important to further investigate any possible mortality
benefit of the drug in COVID-19. Given the low-case fatality
rate in mild disease, very large RCTSs are needed to detect with
certainty any reduction in mortality. Hence, a case-control study
is a pragmatic alternative. It provides a statistically efficient and
logistically and economically feasible alternative for evaluating
any survival benefit with the drug. This study was designed with
the primary objective of estimating the association of ivermectin
treatment with mortality in patients admitted with COVID-19.
A secondary objective was the estimation of the extent of
reduction, if any, in duration of hospital stay in survivors who
received ivermectin.

Methods and Materials

Study setting

The study was conducted at a tertiary teaching hospital in eastern
India.

Study design

It was a hospital-based retrospective case-control study.

Study population

All patients with a diagnosis of COVID-19 who were admitted
to the hospital between 1% April and 15® May 2021 and received
inpatient care were included. Patients who were admitted
nominally but allowed to go on home isolation were excluded.
Those patients who died during their hospital stay were selected
as cases while those who were discharged alive were selected as
controls. Ivermectin, taken by any patients, case or control, was
the exposure of interest.

Data collection

A semi-structured proforma was used to collect data of all
the patients included in the study. Important variables such
as demographic data, dates of admission and discharge or
death, clinical signs and symptoms at the time of admission,
past medical history of comorbidities like hypertension,
diabetes mellitus, cardiovascular disease, respiratory illness,
chronic kidney disease and so on, severity of illness at the
time of admission (mild, moderate or severe) as defined in the
guidelines issued by the Ministry of Health and Family Welfare,
Government of India,™ whether ivermectin was administered
or not during the course of the illness (cither before or after the
admission) and other treatments received as part of the standard
of care were retrieved from the case notes obtained from the
medical records department of the institute.

Data analysis

All data were entered into MS Excel using proper code for
each variable. Statistical analysis was performed using Stata,
version 10 (Stata Corp, Texas, USA). Continuous variables were

Journal of Family Medicine and Primary Care

140

tested for normality using Shapiro—Wilks test and expressed as
mean with 95% confidence interval in the case of normal data
and as median with interquartile range in the case of non-normal
data. Categorical variables were expressed as percentages. T-test
for difference of mean for two groups was applied after checking
the equality of variance using I-test for normally distributed
continuous variables. Mann—Whitney Wilcoxon U-test was
applied for testing the significance of distribution of variables
in the two groups. Chi-square test was applied for testing the
association between two categorical variables. Further, age,
which was entered as a continuous variable, was categorized into
three dummy variables, namely, <25 years, 25—44 years and >45.
Similarly, disease severity was categorized into three dummy
variables, namely, mild, moderate and severe. Crude odds ratio
with 95% confidence interval was estimated for ivermectin usage
in relation to the survival and non-survival groups.

Ethical issues

As this study was based on retrospective analysis of the case
notes, there was no risk of harm to the patients. To maintain
anonymity, no personal identifiers were used during data
collection. Ethical clearance was obtained from the Institutional
Ethics Committee dated on 29/06/2021.

Results

Altogether, 1175 patients with COVID-19 were admitted between
1% April and 15* May 2021. However, 210 of these patients were
excluded from the study as they were allowed to go on home
leave and hence did not have adequate inpatient documentation.
Of the remaining 965 patients, 307 died during their hospital
stay while 658 were successfully discharged [Figure 1]. Table 1
presents the comparison of demographic and clinical factors such
as signs and symptoms at the time of admission, the presence
of comorbidities like hypertension, diabetes, cardiovascular
diseases, asthma, chronic kidney disease and so on and disease

Total admissions
during the study period
N=1175

Sent on home
leave
N=210
(Excluded)

Managed as
inpatient
N =965

Death Discharged alive
N =307 N =658
(Case) (Control)

Ivermectin No Ivermectin Ivermectin No Ivermectin
exposure exposure exposure exposure
N=53 N = 254 N=118 N =540

Figure 1: Flow chart of the study
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Table 1: Comparison of demographic and clinical factors between patients receiving and not receiving ivermectin

Variables Ivermectin (n=171) No ivermectin (n=794) Total (n=965) Chi-square value P

Gender
Male 128 (75%) 549 (69%) 677 2.19 0.139
Female 43 (25%) 245 (31%) 288

Age group
<25 years 8 (4.7%) 18 (2.3%) 26 3.17 0.204
25-44 42 (24.6%) 207 (26.1%) 249
45 above 121 (70.7%) 569 (71.6%) 690

Fever
Yes 115 (67.3%) 475 (59.8%) 590 3.267 0.071
No 56 (32.7%) 319 (40.2%) 375

Shortness of breath
Yes 98 (57.3%) 460 (57.9%) 558 0.0255 0.881
No 73 (42.7%) 334 (42.1%) 407

Cough
Yes 92 (53.8%) 357 (45%) 449 4418 0.036
No 79 (48.2%) 437 (55%) 516

Weakness
Yes 8 (4.7%) 50 (6.3%) 58 0.6527 0.0419
No 163 (95.3%) 744 (93.7%) 907

Headache
Yes 11 (6.4%) 35 (4.4%) 46 1.27 0.26
No 160 (93.6%) 759 (95.6%) 919

Hypertension
Yes 70 (40.9%) 334 (42.1%) 404 0.0738 0.786
No 101 (59.1%) 460 (57.9%) 561

Diabetes
Yes 63 (36.8%) 291 (36.6%) 354 0.0022 0.960
No 108 (63.2%) 503 (63.4%) 611

Cardiovascular disease
Yes 51 (71.8%) 254 (32%) 305 0.305 0.581
No 120 (28.2) 540 (68%) 660

Asthma
Yes 6 (3.5%) 25 (3.1%) 31 0.0587 0.809
No 165 (96.5%) 769 (96.9%) 934

CKD
Yes 2 (1.2%) 23 (2.9%) 25 1.66 0.197
No 169 (98.8%) 771 (97.1%) 940

Disease severity
Mild 48 (28.1%) 239 (30.1%) 287 0.74 0.689
Moderate 49 (28.6%) 203 (25.6%) 252
Severe 74 (43.3%) 352 (44.3%) 426

ICU admission
Yes 46 (26.9%) 221 (27.8%) 267 0.0612 0.0643
No 125 (73.1%) 573 (72.2%) 698

severity on admission between those who received ivermectin
and those who did not. Except cough and weakness, all factors
were similarly distributed between the two groups (Chi-square
test; P value > 0.05).

Table 2 presents the comparison of various drugs administered
between patients who were treated with ivermectin and those
who were not. Altogether, 171 (17.7%) received ivermectin
in addition to other medicines such as antibiotics (168),
steroids (161), remdesvir (83), toclizumab (4) and itolizumab (1).
The remaining 794 who did not receive ivermectin were also
treated with the above medicines as per the institutional protocol
and the clinical judgement of the treating team. Usage of all
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drugs between the two groups was comparable (Chi-square
test; P value > 0.05).

Table 3 presents the effect of ivermectin on survival. The
proportion of cases treated with ivermectin was 17.26% among
the non-survivors and 17.93% among the survivors. The effect
was statistically insignificant (crude OR = 0.954; 95% CI:
0.668-1.364, P = 0.80).

Alogistic regression analysis was performed with bootstrapping
after 50 replications of the random data set to estimate the
effect of ivermectin on the outcome, that is survival status

after controlling for each of the confounders. Even after
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adjusting for the confounders, the effect was statistically not
significant (adjusted OR = 0.96; 95% CI: 0.66-1.39, P = 0.819).
The logistic regression model was found to fit well (Wald
Chi-square with 5 d.f. = 41.52, P = 0.00001). The AIC was
1155.44 and BIC was —29.33.

Effect of ivermectin on duration of hospital stay
among the survivors

Table 4 presents the duration of hospital stay in days. It was tested
for normality using Shapiro—Wilk W test. It was found to be
non-normally distributed (z-statistic = 10.261, P value = 0.0001).
Hence, Mann—Whitney Wilcoxon U-test was applied to compare
the distribution of hospital stay between the survivors who
received ivermectin and those who did not. There was no
significant difference between the two groups (P = 0.8759).

Discussion

Putting the results in context

The study did not find any association between ivermectin use
and survival in patients with COVID-19. This is in agreement
with the existing WHO guidelines that do not advocate the use

of this drug outside of clinical trials.”

An RCT of 400 patients with mild COVID-19 did not find
any improvement in the time to resolution of symptoms with
a 5-day course of ivermectin (300 pg/kg)."? More recently, an
RCT of 490 patients with mild-to-moderate COVID-19 with
comorbidities did not find any reduction in progression to
severe disease with a 5-day course of ivermectin 0.4 mg/kg body

Table 2: Comparison of usage of various drugs between
patients receiving and not receiving ivermectin

Variables

Ivermectin No ivermectin Total Chi-square P

weight.?1 RCTs evaluating the effect of ivermectin on mortality
have given conflicting results. Some of the earlier meta-analyses
had concluded a survival benefit with the drug.'**’! However, a
recent review that excluded trials thought to have a high risk of
bias found no survival benefit.”? It could be argued that with
the very low-case fatality rates reported with mild and moderate
COVID-19, the RCTSs were insufficiently powered to detect any
potential survival benefit with the drug, Therefore, a case-control
study is a pragmatic design to study any possible association
between survival and the usage of ivermectin in early COVID-19.
The authors feel that the findings of this study will be a useful
contribution to the current body of evidence on the effect of
ivermectin on mortality in COVID-19. A secondary objective of
this study was to see if there was any reduction in the length of
hospital stay among the survivors who had received ivermectin.
No difference was observed in the duration of hospital stay
between patients who received ivermectin and those who did
not. Thus, no recommendation can be made on the basis of this
study for the use of ivermectin in COVID-19.

Possible explanation for the lack of demonstrable
efficacy

Despite the demonstration of in-vitro antiviral activity of
ivermectin against SARS-COV-II, a compelling evidence
of its clinical utility in COVID-19 remains elusive. This is
probably because the concentration of the drug at which its
in-vitro antiviral activity was noted is difficult to achieve with
pharmacological doses.” Doses as high as 90-120 mg/dose
have been demonstrated to be safe in human beings and remain
potential subjects of future research for their role in the treatment
of COVID-19.7!

Limitations

The study has some obvious limitations. As it was a case-control
study, its results cannot substitute the findings of high-quality

(n=171) (n=794)  (n=965) value :
Antbionc RCTs but only complement them. As it was based on
Yes 168 (98.2) 778 (98%) 946 0.0946  0.824 retrospective case note analysis, the accuracy of the data was
No 3(1.8) 16 (2%) 19 dependent upon the documentations done by the treating teams.
Steroid As many of the patients had already received the drug prior to
Yes 161 (97.7%) 731 (97.1) 892 0.876 0349 their admission, the possibility of a tecall bias cannot be ruled out.
No ‘ 10/2.3%) 03 (2.9%) & Moreover, the regime used by the patients was not standardized
Remdesvie even though 12 mg tablets given once daily for 3—5 days was the
Yes 83 (48.5) 352 (44.3%) 435 1.0051  0.316 . .
No 88 (51.5) 442.(55.7%) 530 most commonly used regimen in adults and even found a place
Toclizumab in the national guidelines in India for a brief petriod.””
Yes 4.(2.3%) 38 (4.8%) 42 202 0155
No 167 97.7%) 756 (952%) 923 Conclusion
Itlizumab
Yes 1 (0.6%) 11 (1.4%) 12 07343 0.391  ‘This study did not show any effect of ivermectin on in-patient
Y 0,
No 170 094%) 783 08.6%) 953 mortality in patients with COVID-19. Similatly, there was no
Table 3: Association of ivermectin with survival
Ivermectin  Case (non-survivors) (n=307)  Control (survivors) (n=658)  Total (n=965) Odds ratio (95% CI) Chi-square value P
Yes 53 (17.26%) 118 (17.93%) 171 0.95 (0.67-1.36)* 0.0643 0.800
No 254 540 794 0.96 (0.66-1.39)** 0.0529 0.819

*Crude OR; **Adjusted OR
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Table 4: Comparison of duration of hospital stay (in
days) among survived COVID-19 patients

Ivermectin  n  Hospital stay (in days) MW P
Median (IQR) U-test statistics

Yes 118 11 (7-15) 0.152 0.8759

No 540 11 (7-16)

effect of the drug on the length of hospital stay among the
survivors. Thus, on the basis of this study, no recommendation
can be made for its use in COVID-19. Large multicentric RCT's
using larger doses of ivermectin should be conducted to further
evaluate its potential role in the treatment of the disease.
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