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Abstract
This study was designed to evaluate the effects of colchicine in the improvement of clinical outcomes of hospitalized
COVID-19 patients. This prospective, randomized, double-blind, placebo-controlled clinical trial was conducted on adult
patients (.18 years) with severe COVID-19. The included patients were randomly (1:1) assigned to the colchicine (2 mg
loading dose followed by 0.5 mg twice daily for 7 days) or placebo group. Both groups received remdesivir and interferon
beta-1b. The primary outcome of the study was to receive clinical response as ordinal scale of 1 or 2. Secondary outcomes
were hospital complications and 28-day mortality. Between February and May 2021, 110 patients were included and 106 of
them were analyzed. Baseline clinical characteristics and demographics were not significantly different. According to the ordi-
nal scale, 30 patients in the control group (58.8%) responded to treatment within 7 days, while 35 patients (63.6%) in the col-
chicine group showed the same response (p = 0.61, odds ratio (OR) = 1.23, 95% CI [0.560–2.68]). On the 14th day, 87.3% of
the colchicine group (n = 48) and 82.4% of the control group (n = 42) responded (p = 0.48, OR = 1.47, 95% CI [0.50.3–4.29].
In addition, 28-day mortality, intensive care unit admission, and hospital duration were not different between the groups
(p = 0.99, 0.59, 0.06). Diarrhea and nausea were the major side effects dominant in the colchicine group. Colchicine showed
no beneficial effects on clinical improvement and hospital complications in patients with COVID-19. Moreover, in case of pre-
scription, the safety concerns of colchicine, specially gastrointestinal side effects, should be taken into account.
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Introduction

Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) infection is a pandemic disease which causes lung
damage and even acute respiratory distress syndrome in
many patients with significant mortality and morbidity.1

Despite the lack of any specific anti-COVID-19 drug, the
efficacy of remdesivir has been approved.2

Colchicine, a neutral lipophilic tricyclic alkaloid
derived from Colchicum autumnale, has been used as an
anti-inflammatory agent for many years in various dis-
eases such as gout flares, familial Mediterranean fever,
and systemic vasculitis such as Behcet’s disease. It has
also been approved for cardiovascular diseases such as
pericarditis and acute coronary syndrome. This drug has
the ability to inactivate interleukin (IL)-18, IL-1ß, and
IL-6. There is evidence supporting that IL-6 plays an
essential role in cytokine storm production; hence, col-
chicine could be effective in inhibiting any inflammation

or infection triggered by this storm.3,4 Colchicine also
has inhibitory effects on neutrophil chemotaxis and

1Department of Clinical Pharmacy, Faculty of Pharmacy, Mazandaran

University of Medical Sciences, Sari, Iran
2School of Medicine, Mazandaran University of Medical Sciences, Sari, Iran
3Department of Infectious Disease, Ibn Sina Medical and Educational

Center, Mazandaran University of Medical Sciences, Sari, Iran
4Pharmaceutical Research Center, Department of Clinical Pharmacy,

Faculty of Pharmacy, Mazandaran University of Medical Sciences, Sari, Iran
5Department of Biostatistics, School of Medical Sciences, Tarbiat Modares

University, Tehran, Iran

Received September 3, 2021; Revised February 25, 2022; Accepted March

10, 2022

Corresponding Author:

Monireh Ghazaeian, Pharmaceutical Sciences Research Center,

Hemoglobinopathy Institute, Mazandaran University of Medical Sciences,

Sari 48157-33971, Iran.

Email: ghazaeianm@gmail.com

us.sagepub.com/en-us/journals-permissions
https://doi.org/10.1177/10815589221141815
https://journals.sagepub.com/home/imj


response to vascular injury.5 The concentration of col-
chicine, which accumulates in the neutrophils, is 16 times
more than the plasma concentration.6 Several mechan-
isms, most famously inhibition of microtubule polymeri-
zation, have been proposed for the anti-inflammatory
effects of this drug.7 It seems colchicine triggers anti-
inflammatory action with an acceptable safety profile.5

Using the current knowledge about the antiviral proper-
ties of colchicine and its effects on inflammatory pathways,
this study assesses the safety of colchicine and its efficacy
on clinical improvement in patients with COVID-19.

Material and methods

Study design and ethical consideration

This double-blind, placebo-controlled randomized clini-
cal trial was performed on patients infected with
COVID-19 between February and May 2021 and hospi-
talized at Ibn Sina Hospital, a referral tertiary teaching
hospital affiliated with Mazandaran University of
Medical Sciences, Sari, Iran. This research was approved
by the Institutional Review Board and the Ethics

Committee of Mazandaran University of Medical
Sciences (IR.MAZUMS.REC.1399.914), and registered
in the Iranian Registry of Clinical Trials
(IRCT20190804044429N5). Patients or their caregivers
were informed about the objectives and procedure of the
study. Furthermore, all participants (or their caregivers)
signed the consent form before the intervention.

Blinding and randomization

Using a permuted block randomization, we divided the
patients into 20 blocks of four individuals, who ran-
domly received either colchicine or placebo for 7 days.
Colchicine (made by Mofid company) and placebo (pre-
pared at the pharmaceutical laboratory of Mazandaran
University of Medical Science) tablets were totally identi-
cal in color, shape, and packaging. The patients, the phy-
sician, and the pharmacist who was responsible for study
evaluation were blind to the intervention assignment.

Setting and patients

Adult patients with SARS-CoV-2 symptoms admitted at
Ibn Sina Hospital who were ø 18 years old and whose
COVID-19 was confirmed by the reverse transcription
polymerase chain reaction (RT-PCR) or chest computed
tomography scan were included in the study. Patients
with renal impairment (glomerular filtration rate,
\30ml per minute), hepatic impairment (Child-Pugh
C), hypersensitivity to colchicine, as well as breastfeeding
and pregnant women were excluded from the study.

Study intervention and outcome measurement

Based on the results of the permuted block randomization
generator, patients were assigned to the colchicine or pla-
cebo group for a 1-week period. The intervention group
received colchicine tablet 2mg as loading dose followed
by colchicine 0.5mg twice daily as maintenance dose for
7days. The control group received placebo tablets similar
to the intervention group. Treatment modality at admis-
sion for both groups—including antiviral therapy, anti-
biotics if needed, corticosteroid therapy (dexamethasone
4mg administered intravenously three times a day or a
high dose of methylprednisolone 1.5–2mg/kg adminis-
tered intravenously daily), prophylactic dose of anticoa-
gulants (unfractionated heparin 5000 units administered
subcutaneously three times a day or low molecular weight
heparin 40mg administered subcutaneously daily)—and
the standard supportive care were based on the official
national policy for COVID-19 treatment in Iran. The
antiviral therapeutic regimen included remdesivir (200mg
on the first day followed by 100mg daily for 5days and
interferon beta-1b 250mcg administered subcutaneously
every other day for three doses).

WHAT IS ALREADY KNOWN ABOUT THIS
SUBJECT?

� Colchicine has been used as an anti-inflammatory
agent for many years in various diseases.

� Inflammatory process in COVID-19 plays an
important role in the severity of the disease.

� Colchicine triggers anti-inflammatory action with an
acceptable safety profile.

WHAT ARE THE NEW FINDINGS?

� In this randomized clinical trial, colchicine as an add
therapy showed no superiority over placebo in
improving clinical symptoms improvement in
hospitalized COVID-19 patients.

� Hospital complications were not significant different
between two groups of the study.

� The results of the study showed that higher body
mass index and high dose of corticosteroids (1.5–
2 mg/kg) were associated with a lower recovery
rate.

HOW MIGHT IT IMPACT ON CLINICAL
PRACTICE IN THE FORESEEABLE FUTURE?

� Colchicine may not have any beneficial clinically
effects on hospitalized COVID-19 patients when
administered as adjunctive therapy for a short period
of time.
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All demographic characteristics as well as medical
and drug history were recorded before the intervention.
Vital signs including oxygen saturation, temperature,
respiratory rate, and blood pressure were evaluated
daily. We also assessed the following laboratory data at
baseline and every other day: complete blood count,
lymphocytes, alanine aminotransferase, aspartate amino-
transferase, alkaline phosphatase, urea, serum creatinine,
lactate dehydrogenase, C-reactive protein (CRP), ery-
throcyte sedimentation rate, albumin, troponin, and
serum electrolytes.

Outcomes

We measured the clinical status of patients on Days 7
and 14, and used an eight-point ordinal scale to assess
the primary outcomes of the study.8 This scores of this
scale were defined as follows: (1) not hospitalized and no
activity limitation; (2) not hospitalized with activity lim-
itation or needing home oxygen, or both; (3) hospita-
lized, no need for supplemental oxygen and continuous
medical care (applied in case hospitalization is prolonged
for infection control or other nonmedical reasons); (4)
hospitalized, no need for supplemental oxygen yet requir-
ing continuous medical care (because of COVID-19 or
other medical conditions); (5) hospitalized, needing sup-
plemental oxygen; (6), hospitalized, needing noninvasive
ventilation or high-flow oxygen devices; (7) hospitalized,
receiving invasive mechanical ventilation or extracorpor-
eal membrane oxygenation; and (8) death. A score 1 or 2
was considered as clinical recovery.

The patients were followed up to 28days after inter-
vention. The secondary outcomes, which were compared
between the two groups, consisted of intensive care unit
(ICU) admission, ICU days, and intubation rate.
Possible side effects of colchicine were monitored and
reported as safety outcomes. If any observed adverse
drug reaction (ADR) was life threatening, the drug was
discontinued and all therapeutic measures were consid-
ered for the patient. The ADRs were classified in accor-
dance with the definition proposed by the World Health
Organization.

Statistical analysis

At first, the Kolmogorov–Smirnov test was done to
check the distribution status. Then we reported the quan-
titative variables as mean (standard deviation) or median
(interquartile range) based on their respective normal or
non-normal distribution. Qualitative variables were pre-
sented as frequency and percentage. Independent sam-
ples t-test or Mann–Whitney U Test was used for
comparing the quantitative variables. The qualitative
variables were evaluated using Pearson’s chi-square test

and Fisher’s exact test; p values were calculated when
needed. Ordinal scores were compared based on
Kendall’s tau-b between the two groups. The recovery
rate ratio was calculated and compared between the two
groups. Kaplan–Meier survival curve of time to death
was calculated. We also conducted Breslow test to com-
pare time to recovery between the two groups. ORs for
clinical endpoints were calculated using univariate logis-
tic regressions. To determine factors affecting recovery,
we performed univariate analysis and considered statisti-
cally significant variables for multiple logistic regression.
Furthermore, ordinal logistic regression was used to
compare the clinical outcomes between the two groups
on Days 7 and 14. All analyses were performed in R
3.6.1. p\ 0.05 was considered statistically significant.

Sample size was estimated at a minimum of 50
patients in each group; this was obtained on the basis of
the results of the study by Scarci et al.,9 the effect of col-
chicine versus placebo on the hazard of death (hazard
ratio 0.151), and considering a statistical power of 80%
and Cronbach’s alpha of 0.05.

Results

Patients

Out of 110 patients who met the inclusion criteria, 106
individuals were analyzed (Figure 1). The mean age of
patients was 54.62 (SD= 6 13.92); besides, 53.8% of
participants (n=57) were female, and 46.2% of them
were male (n=49). With the exception of vomiting
(p=0.04), there was no significant difference in baseline
demographic and clinical characteristics as well as
laboratory data between the two groups (Table S1 in
Supplemental Index).

Outcomes

The majority of patients had an ordinal score of 4 at
baseline (58.2% of colchicine group and 59.6% of con-
trol group). According to the ordinal scale, 30 patients
in the control group (58.8%) and 35 patients (63.6%) in
the colchicine group achieved clinical response within
7 days (p=0.61, OR=1.23, 95% CI [0.560–2.68]). On
the 14th day, 87.3% of the colchicine group (n=48)
and 82.4 % of the control group (n=42) responded to
treatment (p=0.48, OR=1.47, 95% CI [0.50.3–4.29],
Table 1). Totally, 88.2% of patients in the control group
and 89.1% of patients in the colchicine group reached
clinical response with no significant differences (rate
ratio=1.07, 95% CI [0.713–1.60]; p=0.746). The med-
ian time to recovery in survived patients who received
colchicine was 6 days, which is not significantly different
from the 7 days in the control group (p=0.06). Also,
Kaplan–Meier curve predicted 72.5% survival in the
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colchicine group versus 78.5% in the control group, indi-
cating no significant difference (p=0.438, Figure 2).

In addition, 9 patients (17.6%) from the control group
and 12 patients (21.8%) from the colchicine group were
admitted to the ICU, which was not statistically signifi-
cant (p=0.59). Also, the rates of intubation in the con-
trol and colchicine groups were, respectively, 11.8% (6
patients) and 10.9% (6 patients). All intubated patients
of the control group died, but one intubated patient from
the colchicine group survived (Table 1).

The results of logistic regression analysis revealed that
some factors such as higher body mass index and high
dose of corticosteroids (methylprednisolone 1.5–2mg/kg)
were associated with a lower recovery rate (p=0.033,
0.015; OR=0.48, 0.74). However, it is important to note
that patients with worse clinical conditions were adminis-
tered high dose of methylprednisolone. Moreover, higher
baseline ordinal scores reduced the chance of recovery by

86%, which is marginally significant (p=0.057,
OR=0.14; Figure 3).

Safety concerns

The ADRs were monitored during the study period.
Most of the reported side effects were related to the gas-
trointestinal system, with nausea and diarrhea occurring
significantly more in the colchicine group (p=0.006, p
\ 0.001, respectively, Table 2). One patient in the colchi-
cine group discontinued the treatment regimen due to
severe diarrhea. No alarming sign was detected.

Discussion

The results of the study showed the clinical response
caused by colchicine was not superior to placebo in
patients with COVID-19 in terms of time of recovery,
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Figure 1. Consort diagram of the study.
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need for ICU admission, and mortality rate. Concerning
the safety profile, colchicine had an even higher risk of
gastrointestinal ADRs than placebo.

The idea of administering colchicine for COVID-19
complications is inspired by its pharmacological proper-
ties as an immunomodulatory.10 It has been suggested
that the severity of the infection is highly correlated with
the strength of patients’ immune response.11 Studies have
revealed the relationship between immune dysregulation
and severe COVID-19 accompanied by high levels of
inflammatory cytokines, a condition which is known as
acute systemic inflammatory response syndrome. IL6,
IL12, and TNF-a are the main inducers of the cytokine

release syndrome; hence, it seems reasonable to adminis-
ter cytokines inhibitors in combination with antiviral
agents.11,12

Deftereos et al. conducted a prospective, open-label
clinical trial on 105 hospitalized patients who had been
randomly assigned to the colchicine and control groups.
Colchicine was administered at a loading dose of 1.5mg
followed by 0.5mg twice daily for maximum 3weeks.
The primary outcomes of the study included biochemical
and clinical evaluation. Regarding the biochemical
dimension, no significant differences were observed in
CRP levels and high-sensitivity cardiac troponin
(p=0.73, 0.34). However, time to improved clinical out-
comes was significantly better in the colchicine group
(p=0.02) and diarrhea was a dominant ADR.3 Despite
the similarity of this research with our study in terms of
colchicine initiation before any need for ventilation, the
dosing regimen in the study of Deftereos et al. was differ-
ent from our study in that we administered a lower load-
ing dose and a shorter duration of maintenance dose.
Moreover, concomitant COVID-19 regimen also differed
between the two studies, whereas Deftereos et al. mainly
used hydroxychloroquine or chloroquine, lopinavir or
ritonavir and azithromycin, we used remdesivir and
interferon beta 1b as the standard regimen. The mortal-
ity rate in our study was higher than in the other study
(11.3% vs 4.8%). This variation might be explained by
the fact that the median time of hospital admission in the
other study was earlier than in the case of our patients
(less than 7 days), which means patients in that study
received medical care at an earlier stage of the disease.
The earlier the stage of COVID-19 is, the more effective
the antiviral medications will be.13,14 However, similar to
our results, colchicine showed no benefit on hospital
duration. In spite of their promising results, Deftereos
et al. did not mention the number of predicted patients
whose clinical outcomes needed to be assessed. Besides,
lack of blinding of the study (of Deftereos et al.) should
be considered while interpreting the results.
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Figure 2. Kaplan–Meier survival curve for study groups.
Kaplan–Meier estimator obtained a 72.5% and 78.4% recovery rate on the

12th day of hospitalization among patients in the colchicine group and the

control group, respectively.

Table 1. Clinical outcomes of the study.

Group

p Value OR (95% CI)Control Colchicine

ICU admission, n (%) 9 (17.9) 12 (21.8) 0.59 1.30 (0.497–3.41)
ICU daysa 10 (4.5–13.5) 8 (4.25–11.50) 0.81
Intubation, n (%) 6 (11.8) 6 (10.9) 0.10 0.918 (0.276–3.05)
Death, n (%) 6 (11.8) 6 (10.9) 0.10 0.918 (0.276–3.05)
Clinical response at day 7, n (%) 30 (58.8) 35 (63.6) 0.61 1.23 (0.560–2.68)
Clinical response at day 14, n (%) 42 (82.4) 48 (87.3) 0.48 1.47 (0.503–4.29)
Time to clinical responsea 7 (6–8) 6 (5–8) 0.06 —

CI, confidence interval; ICU, intensive care unit; OR, odds ratio.
aValues shown by median.
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In another study, which was a randomized, double-
blind clinical trial, the benefits of colchicine were
assessed in 72 patients with moderate to severe COVID-
19. Colchicine was used at a loading dose of 0.5mg three
times daily for the first 5 days followed by 0.5mg twice
daily for another 5 days. The authors reported that the
supplemental oxygen requirement and length of hospital
stay were reduced significantly in the colchicine group
(median time 4 vs 6.5, 7 vs 9.5 days). CRP levels also
showed a declining trend.15 The total dose of colchicine

in that study was more than our trial (12.5mg vs 9mg),
and the COVID-19 regimen they administered was also
different as it consisted of hydroxychloroquine and azi-
thromycin. While the authors confirmed the beneficial
effects of colchicine on hospital duration and the need
for oxygen support, they did not address the effects of
colchicine on ICU admission and mortality rate.
Furthermore, the results of their study should be inter-
preted with caution due to their small sample size and
their different management strategy for corticosteroids
during the study period.

In an observational study, the efficacy of colchicine
was evaluated in hospitalized COVID-19 patients. At
two separate intervals, 122 patients received colchicine
1mg daily, and their results were compared with those of
140 patients who received standard care including hydro-
xychloroquine, lopinavir/ritonavir, and dexamethasone.
The findings showed colchicine, compared to the stan-
dard regimen, could lead to a better survival rate.9 The
clinical characteristics of patients and the treatment strat-
egy were different between the two groups. Moreover,
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Figure 3. The results of multiple logistic regression of recovery of patients.
The results suggested that higher doses of corticosteroids (OR = 0.48; p = 0.033) and higher body mass index (OR = 0.74; p = 0.015) significantly reduce the

rate of recovery. In addition, a higher disease score upon admission reduces the rate of recovery by 86%, which is marginally statistically significant

(OR = 0.14; p = 0.057). However, none of the variables of group (p = 0.559), age (p = 0.295), sex (p = 0.335), platelet count upon admission (p = 0.065), and

lactate dehydrogenase upon admission (p = 0.102) had a statistically significant relationship with the rate of recovery.

OR, odds ratio.

Table 2. Reported side effects during the study period.

Group

p ValueControl Colchicine

Nausea, n (%) 0 (0) 8 (14.5) 0.01
Vomiting, n (%) 0 (0) 2 (3.6) 0.50
Diarrhea, n (%) 0 (0) 14 (25.5) \0.01
Bradycardia, n (%) 2 (3.9) 8 (14.5) 0.06
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disease severity, intervention duration, and the main out-
comes were not clearly defined in the method section of
that study.

The effects of colchicine on 141 COVID-19 patients
were assessed in a retrospective, observational study.
Colchicine was administered 1mg daily until clinical
improvement or maximum 21days. The colchicine group
showed a lower cumulative incidence of death (7.5% vs
28.5%, p=0.006) and a better 21-day clinical improve-
ment rate (40% vs 26.2%, p=0.048).16 It is important
to address patients’ heterogeneity in terms of disease
severity and antiviral treatment, in addition to the retro-
spective nature of this study when interpreting the
results.

In a randomized, double-blind, multicenter clinical
trial, the effects of colchicine on COVID-19 patients who
were not hospitalized (COLCORNA trial) were evalu-
ated.17 Colchicine was administered for a month (0.5mg
twice daily for 3 days and then once daily). In compari-
son with the placebo group, a lower rate of death or hos-
pitalization was reported only in the colchicine group
among patients with PCR-confirmed diagnoses. The
authors recommended colchicine to patients at risk of
COVID-19 complications. It should be noted that the
beneficial effects were not reported for all the treated
patients, and, as a whole, the clinical superiority over
placebo was not shown.

In a recent large randomized, open-labeled, multicen-
ter clinical trial (RECOVERY), 1mg of colchicine was
administered followed by 0.5mg twice daily for 10 days
or until discharge.18 Colchicine did not show any signifi-
cant effect versus placebo on 28-day mortality, hospital
stay, and the need for invasive mechanical ventilation.
The results of the study are consistent with our findings.

A case series of five patients with iatrogenic allogeno-
sis (IA) reported the clinical outcomes of patients with
COVID-19 and IA concurrence who took colchicine.
Colchicine was prescribed for these patients to relieve the
symptoms of IA. Until achieving remission, they received
colchicine at a dosing regimen recommended for gout
attack. Although their COVID-19 PCR tests were posi-
tive, all of them were infected with mild COVID-19 with-
out the need for hospitalization, while some of their
close contacts experienced severe disease or even died
(due to COVID-19).19 Patient demographics, clinical
characteristics, and duration of colchicine usage were dif-
ferent among patients.

The significant adverse events following colchicine
administration in our trial were nausea and diarrhea,
which is in line with other randomized controlled
trials.3,15 But no other adverse effects including neuropa-
thy, myopathy, liver failure, hematologic or infectious
event, and death have been observed. The gastrointest-
inal effects of colchicine could be linked to increased

prostaglandin and bowel movements.20 Another study
investigating the hypothesis of colchicine efficacy in the
prevention of COVID-19 complications has pointed to
the increased risk of pneumonia in colchicine receivers.21

Our study has some limitations. First, because of
insufficient resources, RT-PCR test was not done for all
patients (15 of 105 patients). Also, in addition to the
single-center design of the study, another limitation was
that we did not evaluate the levels of inflammatory cyto-
kines because of our primary hypothesis of possible anti-
inflammatory effects of colchicine. The results of studies
that support colchicine administration suggest that
increased loading dose of this drug and its longer admin-
istration contribute to improving its efficacy. It should
be noted that most of our patients had baseline ordinal
scores of 3 and 4, which made it difficult to draw a defi-
nitive conclusion.

Conclusion

The results of our study showed no superiority for col-
chicine over placebo in improving clinical outcomes of
patients with COVID-19. Furthermore, diarrhea as a
major problem of colchicine can be troublesome.
Multicenter, and randomized controlled clinical trials
with larger number of patients are needed to further
explore the role of colchicine in the management of hos-
pitalized patients with COVID-19.
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