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Abstract 

Background The severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2 virus) has been a major cause 
of significant morbidity and mortality. Acute kidney injury (AKI) has been seen in COVID-19-infected subjects, and it 
has frequently resulted in an abnormal estimated glomerular filtration rate. Colchicine, an immunomodulatory drug, 
was used in several studies in the early stages of the pandemic. Colchicine has been shown to prevent the develop-
ment of renal failure in patients with Familial Mediterranean Fever (FMF). It has also been reported to reduce fibrosis, 
which plays a role in chronic kidney disease. We, therefore, aimed to investigate whether using Colchicine, in addition 
to standard care, was associated with better renal function in patients with severe COVID-19 infection.

Methods This retrospective cohort study comprised 118 out of 605 hospitalized COVID-19 subjects. Some 
of the subjects (n = 50) received oral Colchicine plus standard care, called the Col ( +) group. The others (n = 68) 
received only the standard care, called the Col (-) group. The estimated glomerular filtration rate (eGFR) and other 
laboratory findings, including lymphocytes, D-dimer, and CRP, were analyzed.

Results The D-dimer and serum creatine levels were significantly reduced in both groups. The number of lympho-
cytes showed a significant increase in both groups at discharge. The level of C-reactive protein (CRP) was significantly 
higher in the Col ( +) group than in the Col (-) group at admission. The reduction of SCr was considerably higher 
in the Col ( +) group than in the Col (-) group. Similarly, the improvement of eGFR was higher in the Col ( +) group 
than in the Col (-) group at discharge and 6–12 mounts follow-up.

Conclusion Our findings indicated the use of Colchicine plus standard care was associated with improved renal 
function in hospitalized patients with severe COVID-19 infection.
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Background
COVID-19 has a characteristic of high transmission 
and diverse clinical symptoms [1]. The prognosis of the 
disease might be mild, moderate, severe, or critical [2]. 
SARS-CoV-2-induced disease progression is presented 
in three stages: an early infection phase, infiltrating 
host cells; the pulmonary phase, lung tissue injury; and 
systemic hyperinflammation, called a cytokine storm 
[3, 4]. Cytokine storm is the acute overproduction and 
uncontrolled release of proinflammatory markers locally 
and systematically. Furthermore, the induction of IL-1β 
recruits large numbers of leukocytes from the mar-
row, which in turn undergo more cytokine production, 
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including CRP, TNF-α, and IL-6 [5–7]. IL-1β and IL-6 
are involved in priming neutrophils for activation by che-
moattractant [8], resulting in neutrophil diapedesis and 
infiltration into the COVID-19-infected organs [3]. Addi-
tionally, neutrophils are involved in platelet activation 
by releasing the serine protease neutrophils elastase, the 
most potent activator of platelets [9–11]. Activated other 
leukocytes also contributed more platelet activation to 
exacerbate thrombosis [12].

Even though COVID-19 infection mostly has deterio-
rated pulmonary health [7], COVID-19 compromised the 
tubular structure of kidneys [13]. Moreover, an abnormal 
estimated glomerular filtration rate (eGFR) and elevated 
level of proteinuria have been reported in patients with 
COVID-19 infection [13, 14].

Acute kidney injury (AKI) associated with COVID-
19 has been reported in 28% of hospitalized patients in 
Europe and the United States [15, 16]. Importantly, it has 
been shown that more than 45% of patients with AKI 
who required ICU care and 1 in 5 patients admitted to 
the ICU received kidney replacement therapy (KRT) [16]. 
Therefore, addressing or treating AKI would reduce the 
risk of KRT in patients with COVID-19. Multiple mecha-
nisms have been proposed to explain the pathobiology 
of kidney damage in the COVID-19 infection, including 
severe proximal tubular injury, peritubular erythrocyte 
aggregation, glomerular fibrin thrombi, and/or collaps-
ing glomerulopathy [16]. COVID‐19 infection compro-
mised kidney function through the immune system and 
cytokine storm by inducing sepsis, shock, hypoxia, or 
rhabdomyolysis [17].

Colchicine is an alkaloid derived from Colchicum 
(autumn crocus) and has many exciting features. The 
primary mechanism of Colchicine is to block the tubu-
lin polymerization [18]. Microtubules, critical cytoskel-
eton components, are involved in various cellular 
mechanisms, including maintaining cell shape, intracel-
lular trafficking, cytokine and chemokine secretion, cell 
migration, regulation of ion channels, and cell division 
[18, 19]. Reducing the function and infiltration of granu-
locyte cells resulted in exerting anti-inflammatory and 
antifibrotic effects [18, 19], leading to the subsequent 
downregulation of downstream cellular functions of leu-
cocytes [18, 20]. Reduced production of a potent proin-
flammatory cytokine, such as IL-1β, has also resulted in 
a reduced amount of other proinflammatory, including 
IL-6, CRP, and TNF-α [6, 7, 21].

Renal failure is considered one of the significant com-
plications of COVID-19. Around 27.06% of COVID-19 
patients exhibited acute renal failure, indicating renal 
function impairment is relatively common in COVID-
19 patients [13]. Colchicine has been used effectively 
in treating various diseases such as FMF, gout, hepatic 

diseases, cardiovascular diseases, and Behcet’s syn-
drome [18]. It is well known that Colchicine prevented 
the development of renal failure in patients with FMF 
[18]. Since Colchicine has reduced fibrosis, it would be a 
plausible treatment alternative for patients with chronic 
kidney disease [22].

Anti-inflammatory properties, favorable safety pro-
file, and widespread availability of Colchicine have 
prompted the investigation of it as an adjunct treatment 
for COVID-19. Colchicine has several interesting mecha-
nisms, such as inhibiting pathogenetic pathways involved 
in kidney diseases [22]. The effect of Colchicine on kid-
ney function in the short and long term has not been 
addressed clearly in patients with COVID-19 infection. 
We, therefore, aimed to show whether using Colchicine, 
in addition to standard care, is associated with improved 
kidney function in patients with COVID-19 infection.

Methods
Subjects between 30 and 60 years old were included 
from Jan 2021 to Jun 2021 in Istanbul (Turkey). All sub-
jects were hospitalized and diagnosed with COVID-19 
infection. Six hundred-five subjects’ clinical records 
were screened, and 118 patients were included in this 
retrospective study. The following group of patients 
were excluded from the study: unconfirmed RT-PCR 
for COVID-19, younger than 30 years old; older than 
60 years old patients who were presenting eGFR < 60; 
patients presenting the level of sCr > 1.29 mg/dL, and 
patients using nephrotoxic drugs (Fig.  1). Subjects who 
were presenting ischemic cardiovascular, chronic kidney 
disease or cancer were excluded from the study. We also 
excluded patients who were using pulse steroids (pred-
nisolone > 250 mg/day, 1 to 3 days), showed radiologi-
cally a sign of embolism, were admitted to the intensive 
care unit, or died patients (Fig. 1). Informed consent was 
signed by the subjects before admission. This study was 
approved by the Seyrantepe Sisli Etfal Education and 
Research Hospital’s Ethics Committee (protocol #3600; 
Date: July 05, 2022). The subjects were confirmed posi-
tive for COVID-19 infection from nasopharyngeal swab 
samples using a quantitative RT-PCR (qRT-PCR). Severe 
COVID-19 was defined as those who had  SpO2 < 91%, a 
respiratory rate > 30 breaths/min, or lung infiltration of 
infection > 50% [2]. The patient’s lungs were topographi-
cally assessed using the COVID-19 Reporting and Data 
System (CO-RADS). CO-RADS assesses a level of sus-
picion of pulmonary involvement of COVID-19 in a 
category very low (CO-RADS category 1) to very high 
(CO-RADS category 5) in the chest CT [23, 24]. All sub-
jects were CO-RADS category 5 (Fig.  2). The subjects 
were divided into two groups. A total of 50 patients in 
the Col ( +) group were treated with standard care plus 
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Colchicine. A total of 68 patients in the Col (-) group 
received standard care. The standard care consisted 
of COVID-19 anti-viral agents, steroids, antithrom-
botic agents, and oxygen therapy. The medications in 
the standard care, which was approved by The Turkish 
Health Minister at this period [25], included favipiravir 
(200mg, 2 × 8 tablets on the first day, then 2 × 3 tablets for 
five or ten days), high dose of steroids (prednisolone, 30 

to 100 mg/day) [26], and sodium low molecular weight 
heparin (enoxaparin) (Table 1). Paracetamol and antibiot-
ics (fluoroquinolone: Levofloxacin 500 mg/daily or Moxi-
floxacin 400 mg/daily) were given as needed. When the 
level of saturated  pO2 dropped less than 91%, the patients 
were supported with conventional oxygen therapy. A 
nasal cannula or face mask provided it with a limited flow 
rate (< 15 L/min). Patients received oxygen therapy at a 
flow rate of a nasal cannula or face mask without oxygen 
reservoir (5–8 L/min) or masks with oxygen reservoirs 
(9–15 L/min) [27]. In the Col ( +) group, Colchicine was 
given as prescribed: 500μg of Colchicine every 12 h until 
the patient’s discharge or for a maximum of 10 days. It 
was given 500μg per day to the patients who presented 
a body weight less than 70 kg (Table 1). Clinical records 
and laboratory findings were reviewed for all the patients. 
Subjects who had at least two different measurements 
(excluding at discharge) of SCr during the hospital stay 
were included in this study. The maximum level of CRP 
during the hospitalization stays and the level of D-dimer 
at admission was determined. Delta CRP was calculated 
by subtracting the maximum level of CRP from the level 
of CRP at discharge. Similarly, the delta SCr level was 
determined by subtracting the level of SCr determined 
at the initial admission from the level at discharge. The 
estimated glomerular filtration rate (eGFR) was calcu-
lated using the 2021 CDK-EPI Creatine equation based 
on SCr level, sex, and age [28]. Delta eGFR was calculated 

Fig. 1 Screened patients. A total of 605 patients’ records were screened. A total of 487 patients were excluded from the study due to either a 
negative result of RT-PCR for COVID-19 (201 patients) or presented systemic diseases (286 patients). A total of 118 patients were included in this 
study. Col: Colchicine; CDH: Chronic Heart Disease; CKD: Chronic Kidney Disease

Fig. 2 CT CO-RADS-5 view at admission. Multiple and un-sharply 
delineated ground-glass areas that outlined the shape of numerous 
adjacent secondary pulmonary lobules were seen. Specifically, paving 
patterns were observed at intralobular lines
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by subtraction of the level of eGFR at the initial admis-
sion from eGFR at discharge. A long-term delta level of 
eGFR was also determined in 6 to 12-month follow-up. 
Simply, it was calculated by subtracting the lowest level 
of eGFR at admission from the level measured in the fol-
low-up. The level of SCr was utilized by Kidney Disease 
Improving Global Outcomes (KDIGO) to determine if 
patients presented AKI [29]. AKI was defined when the 
creatinine level showed more than 1.29 mg/dL in patients 
with no chronic kidney disease (CKD) history. AKI dur-
ing hospitalization was defined as [1] an increase in cre-
atinine by ≥ 0.3 mg/dL from the initial level at admission 
or [2] an increase of creatinine more than 1.5 times as 
compared to the initial level in patients with no AKI at 
admission [29]. Renal recovery was defined as the serum 
creatinine level decreasing to the reference range and/or 
to > 30% decrease compared to the initial values at admis-
sion [30].

Statistical analysis
Statistical analysis Statistical analyses were per-
formed using GraphPad Prism version 9.0 (GraphPad 
Software, Inc., San Diego, CA, USA). The prespeci-
fied primary outcomes included D-dimer, number of 
lymphocytes, CRP, and SCr, and they were analyzed 
between the Col ( +) and Col (-) groups. These pri-
mary outcome differences were determined by using 
the paired or paired student’s t-test, Welch’s t test and 
Fisher’s exact test. To determine the possible effect of 
independent variables, including hypertension, diabe-
tes (type 2),or antibiotic (fluoroquinolone) on the level 
of GFR at discharge was determined using the multiple 
logistic regression analysis.

Results
Characteristics of the subjects
From March 2021 to Jun 2021, a total of 118 subjects 
were included in this study. All patients were hospital-
ized due to the severe COVID-19 infection. The charac-
teristics of the subjects are shown in Table 2. The mean 
age of the subjects was 48.2 ± 8.8 years old. The Col ( +) 
group consisted of 50 subjects (25 females and 25 males) 
with a mean age of 48.2 years. The Col (-) group included 
68 subjects (32 females and 36 males) with a mean age 
of 47.6 years old. The percentage of patients requiring 
the usage of the reservoir  O2 mask was 50.0% and 26.4% 
among the subjects in the Col ( +) and the Col (-) groups, 
respectively (p = 0.002). The mean of the length of the 
hospitalized stay was slightly longer in the Col ( +) group 
(9.6 days) than that of the Col (-) group (8.6 days), but the 
mean difference between groups, 0.9668 ± 0.69, was not 
statistically significant (p = 0.165). Similarly, both groups 
showed a very similar percentage of comorbidity disease, 

Table 1 Treatments were given to the subjects

The Col (+) group received Colchicine and standard care. The Col (-) group 
received only standard care

# Oxygen mask was provided when  O2 saturation less than 91%

Treatments Col ( +) Col (-)

Standard care +  + 

Favipiravir, 200 mg 1. day: 2 × 8 tablets, then 2 × 3 
tablets for 10 days

High dose of prednisolone (30 – 100 mg/day)  +  + 

Low molecule weight heparin 400 ng/unit/day  +  + 

Mask#  +  + 

Colchicine: 1 mg on the first day,
0.5 mg after 12 h, then 0.5 mg 2 × 1 for 10 days

 + 

Table 2 Demographic, medication, and medical history of the 
subjects

Continuous variables including age and duration of hospitalized stay were 
described in mean and standard deviation (SD). Number and frequencies (%) 
were used for categorical variables, including using  O2 masks and systemic 
diseases

T2D Type 2 Diabetes, HT Hypertension, HL Hyperlipidemia, AKI Acute Kidney 
Injury, KDIGO Kidney Disease Improving Global Outcomes. Student’s t-test and 
Fisher’s exact test were used for continuous and categorical variable analysis, 
respectively

Col ( +) Col (-) P value

Sex 0.852

Male, n (%) 25 (50) 36 (53)

Female n (%) 25 (50) 32 (47)

Age, year, mean ± SD 48.22 ± 9.3 47.63 ± 10.0 0.746

Mask 0.002

Yes, n (%) 28 (60.87) 18 (39.13)

No, n (%) 22 (30.56) 50 (69.44)

Hospitalized day, mean ± SD 9.66 ± 3.5 8.69 ± 3.8 0.165

25% of subjects, day 6.75 6

75% of subjects, day 12 10.7

Minimum, day 5 4

Maximum day 22 21

Comorbidity, n (%) 22 (44) 18 (26) 0.52

T2D, n 6 6

T2D and hypertension, n 4 5

HT, n 9 5

T2D and Asthma, n 0 1

HL, n 1 0

Asthma, n 0 1

Hypothyroidism, n 1 0

HT, HL n 0 1

AKI KDIGO (stage 1), n (%) 12 (24) 19 (27) 0.676
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including type 2 diabetes, hypertension, asthma, hyper-
lipidemia, or hypothyroidism. (Table 2). Furthermore, we 
determined if any change in the level of GFR was affected 
by other systemic factors, including age, sex, hyperten-
sion, diabetes (type 2), or antibiotic usage (fluoroqui-
nolone) in both groups. We found these factors were not 
associated with a change in the level of GFR at discharge 
(Table 3).

Improved systemic inflammatory biomarkers
To determine the severity of COVID-19 infection, we 
measured D-dimer, lymphocyte number, and CRP during 
the stay in the hospital. The level of D-dimer at admission 
was reduced to 392.8 from 567.9 ng/dL with a mean dif-
ference of 175 ± 62.6 ng/dL in the Col ( +) group (Fig. 3a). 
In the Col (-) group, the level of D-dimer reduced from 
629.6 ng/dL to 453.8 ng/dL with a mean difference of 
175.8 ± 69.5ng/dL (Fig.  3b). The reduction of D-dimer 
levels in both groups was statistically significant.

The number of total lymphocytes was also deter-
mined at admission and discharge. At admission, the 

minimum number of lymphocytes was 0.9 ×  109/L and 
1.0 ×  109/L in the Col ( +) and Col (-) groups, respectively 
(Fig.  4a). These differences were not statistically signifi-
cant (p = 0.798). The total number of lymphocytes sig-
nificantly increased from 0.9 ×  109/L to 2.3 ×  109/L with 
a mean difference of 1.30 ± 0.49 ×  109 /L in the Col ( +) 
group at discharge (Fig. 4b). Similarly, the total lympho-
cytes increased from 1.0 ×  109/L to 2.26 ×  109/L with a 
significant mean difference of 1.26 ± 0.15 ×  109 /L in the 
Col (-) group at discharge (Fig. 4c). The increased mean 
differences between the groups were not statistically sig-
nificant (0.417 ± 0.21, p = 0.055) at discharge (Fig. 4d).

The maximum levels of CRP were 124.3 mg/dL and 
96.93 mg/dL in the Col ( +) and Col (-) groups, respec-
tively (Fig.  5a). The mean difference between the 
groups was statistically significant (p = 0.015) and it 
was 27.42 ± 11.11 mg/dl. (Fig.  5a). We next determined 
whether Colchicine was associated with improved CRP 
levels at discharge in both groups. The mean of delta CRP 
was 112.3 mg/dL and 89.3 mg/dl in the Col ( +) and Col 
(-) groups, respectively. The mean differences between 

Table 3 Variables were not associated with a change in the level of GFR

Independent variables including age, sex, hypertension, diabetes (type-2), or antibiotic (fluoroquinolone), were analyzed using the multiple logistic regression test 
in the Col ( +) and Col (-) groups at discharge. The odd ratios were 1.059, 0.5006, 0.1816, 0.6759, 0.5301, and 0.2485 for age, sex, hypertension, diabetes (type-2), or 
antibiotic in the Col ( +) group, respectively. Similarly, the odd rations were 0.9649, 1.407, 1.345, 1.139, 1.585, and 0.2627 for age, sex, hypertension, diabetes (type-2), 
or antibiotic usage in the Col (-) group, respectively. M Male, F Female, ORs Odd ratios

Col ( +) Col (-)

Variables Patients ORs p value Patients ORs p value

Age 50 1.059 0.2428 68 0.9649 0.2778

Sex M: 25; F:25 0.5006 0.4119 M:36; F;32 1.407 0.5278

Hypertension 13 0.1816 0.1648 11 1.345 0.6969

Diabetes (type 2) 10 0.6759 0.7468 11 1.139 0.8263

Antibiotic 43 0.5301 0.6286 40 1.585 0.5498

Fig. 3 The level of D-dimer was improved in both groups. The level of D-dimer was significantly reduced to 392.8 ng/dL in the Col at discharge (A). 
The level of D-dimer was reduced to 453.8 ng/dL in the Col (-) group (B). ** p = 0.007; * p = 0.01
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the groups (23.03 ± 10.87, p = 0.036) were statistically 
significant (Fig. 5b). The level of CRP was reduced to 6.9 
mg/dL and 7.7 mg/dL in the Col ( +) and Col (-) groups 
at the discharge, respectively. The mean difference of this 
reduction was 0.75 ± 1.82 between the groups, but it was 
not statistically significant (Fig. 5c).

Colchicine treatment was associated 
with a reduced level of serum creatinine
Next, we determined the level of SCr to evaluate kid-
ney function. Initially, we determined if the level of SCr 
showed differences at initial admission. We found the 
level of SCr was 0.83 mg/dL and 0.79 mg/dL in the Col 

Fig. 4 The number of lymphocytes. The number of lymphocytes in the Col ( +) and Col (-) groups was 0.9 ×  109/L and 1.0 ×  109/L at admission, 
respectively (A). The number of lymphocytes increased to 2.2 ×  109/L in the Col ( +) group (B), and it increased to 2.2 × 10.9/L in the Col (-) group (C). 
The mean difference between the groups was 0.336 ± 0.213 (p = 0.11) at discharge (D). ns: not significant; *** p = 0.0001

Fig. 5 The level of CRP was reduced in both groups. The mean maximum of CRP was 124.3 mg/dL and 96.9 mg/dL in the Col ( +) and Col (-) groups 
at admission, respectively (A). The level of delta CRP (subtracting the max CRP from the level of CRP at discharge) was 112.3 mg/dL and 89.2 mg/
dl in the Col ( +) and Col (-) groups, respectively (B). The levels of CRP were reduced to 6.9 mg/dL and 7.7 mg/dL in the Col ( +) and Col (-) groups 
at the discharge, respectively (C). ns: not significant; p = 0.68; * P = 0.036 ** p = 0.015
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( +) and Col (-) groups, respectively (Fig. 6a). The mean 
of these differences was not statistically significant 
(p = 0.238). The level of SCr was reduced from 0.83 mg/
dL to 0.73 mg/dL with an essential mean of 0.10 ± 0.01 
mg/dL in the Col ( +) group (Fig. 6b). The level of SCr 
was reduced from 0.79 mg/dL to 0.76 mg/dL in the 
Col (-) group (Fig. 6c). This difference was not statisti-
cally significant (p = 0.056). We also determined if the 
levels of delta SCr in both groups showed a significant 
difference. The level of delta SCr was 0.104 mg/dL and 
0.031 mg/dL in the Col ( +) and Col (-) groups with a 
significant mean difference of 0.072 ± 0.024 (p = 0.003), 
respectively (Fig.  6d). The level of SCr was reduced to 
0.73 mg/dL and 0.76 mg/dL in the Col ( +) and Col (-) 
groups, respectively, with no mean differences between 
the groups at discharge (Fig.  6e). Interestingly, we 
found that the level of delta SCr was reduced to 0.12 
and 0.0012 in the Col ( +) and Col (-) groups, respec-
tively in the long term (Fig.  6f ). This mean difference 
was statistically significant, and it was 0.1203 ± 0.04370 
(p = 0.007).

Colchicine treatment is associated with improved 
kidney function in short and long‑term
We next investigated if Colchicine treatment was asso-
ciated with improved renal function. Initially, we deter-
mined if the level of eGFR showed differences between 
the groups at admission. The level of eGFR was 97.44 
mL/min/1.73m2 and 101.2 mL/min/1.73m2 in the Col 
( +) and Col (-) groups, respectively. The mean differ-
ence was 3.73 ± 2.80 mL/min/1.73m2, but it was not sta-
tistically significant (Fig. 7a). We found the level of eGFR 
showed an increase from 97.44 mL/min/1.73m2 to 107.0 
mL/min/1.73m2 in the Col ( +) group at discharge. The 
mean difference (9.58 ± 1.69 mL/min/1.73m2) was statis-
tically significant (Fig.  7b). Similarly, the level of eGFR 
showed an increase from 101.2 mL/min/1.73m2 to 104.7 
mL/min/1.73m2 in the Col (-) group. The mean differ-
ence, 3.4 ± 1.41mL/min/1.73m2 was statistically signifi-
cant (Fig. 7c). We next determined if the improved level 
of eGFR was better in the Col ( +) group than the Col (-) 
group. Delta eGFR in the Col ( +) and Col (-) groups were 
9.58 mL/min/1.73m2 and 3.48 mL/min/1.73m2, respec-
tively, with a significant mean of 6.09 ± 2.19 (Fig. 7d).

Fig. 6 The level of SCr in both groups. The level of SCr was 0.83 mg/dL and 0.79 mg/dL in the Col ( +) and Col (-) groups, respectively (A). The 
level of SCr was reduced from 0.83 mg/dL to 0.73 mg/dL and from 0.79 mg/dL to 0.76 mg/dL in the Col ( +) group (B) and the Col (-) group (C), 
respectively. The level of delta SCr level (subtracting the level of SCr at admission from the level of SCr at discharge) was 0.104 mg/dL and 0.030 
mg/dL in the Col ( +) and Col (-) groups, respectively (D). The level of SCr was reduced to the level of 0.73 mg/dL and 0.76 mg/dL in the Col ( +) 
and Col (-) groups at discharge, respectively (E). The level of delta SCR (subtracting the highest level of SCr at admission from the level of SCr 
in 6–12 months) was reduced to 0.12 and 0.0012 in the Col ( +) and Col (-) groups, respectively in 6–12 months follow-up (F). This mean difference 
was statistically significant, and it was 0.1203 ± 0.04370 (p = 0.007). ns: not significant; ** p = 0.007; **** p < 0.0001
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We finally aimed to determine the effect of Colchi-
cine on kidney health in the long term (6–12 months). 
We were able to observe 27 (out of 50) and 41 (out of 
68) patients’ records in the Col ( +) and Col (-) groups, 
respectively. The minimum level of eGFR during the 
hospitalization stay was subtracted from the level of 
eGFR measured at 6 to 12 months follow-up. We found 
that the level of eGFR was 99.4 mL/min/1.73m2 and 
97.4 mL/min/1.73m2 in the Col ( +) and Col (-) group 
in 6–12 months follow-up, respectively (Table  4). Simi-
larly, the lowest level of eGFR during the stay in hospi-
tal was determined 90.7 mL/min/1.73m2 and 95.9 mL/
min/1.73m2 in the Col ( +) and Col (-) groups, respec-
tively (Table  4). However, we found that the level delta 
eGFR (8.66 mL/min/1.73m2) was significantly higher in 
the Col ( +) group than that of the Col (-) group (1.26 
mL/min/1.73m2, p = 0.015) suggesting that the use of 
Colchicine was associated with improved renal function 
in the long-term (Fig. 6e). During the acute phase of the 
infection, we found that 28% of the patients presented 
less than 90 mL/min per 1.73m2 of eGFR. Among these 
patients, 34% and 25% were in the Col ( +) and Col (-) 

groups, respectively. These ratios dropped to 6% and 10% 
in the Col ( +) and Col (-) groups at discharge, respec-
tively (Table 4). We also found that 11% and 24% of the 
patients showed reduced eGFR at the follow-up period 
in the Col ( +) and Col (-) groups, respectively (p = 0.036, 
Table 3).

Discussion
SARS-CoV-2 infection may affect multiple organs beyond 
the lungs, such as kidneys. Early prediction of kidney 
function trajectory in patients with COVID-19-asso-
ciated AKI plays a crucial role in protecting morbidity 
and mortality rates. We sought to identify whether using 
Colchicine, in addition to standard care, was associated 
with short and long-term improved kidney function. This 
current study was the first to show Colchicine treatment 
had been associated with improved estimated glomerular 
filtration in COVID-19-infected patients.

An increased acute phase CRP levels and reduction in 
lymphocytes have been reported to reflect severe inflam-
mation and the cytokine storm in patients with COVID-
19 [1]. We observed that subjects in the Col ( +) group 

Fig. 7 An improved level of eGFR was associated with the treatment of Colchicine. The level of eGFR was 97.44 mL/min/1.73m2 and 101.2 mL/
min/1.73m2 in the Col ( +) and Col (-) groups at admission, respectively (A). The value of eGFR was increased from 97.44 mL/min/1.73m2 to 107.0 
mL/min/1.73m2 in the Col ( +) group at discharge (B). The value of eGFR was increased from 101.2 mL/min/1.73m2 to 104.7 mL/min/1.73m2 
in the Col (-) group at discharge (C). Delta eGFR (subtracting the level of eGFR at admission from the level of eGFR at discharge) in the Col ( +) 
and Col (-) groups were 9.58 mL/min/1.73m2 and 3.48 mL/min/1.73m2, respectively (D). The level of delta eGFR was 8.66 mL/min/1.73m2 and 1.26 
mL/min/1.73 m.2 in the Col ( +) and Col (-) groups, respectively (E). ns: not significant; * p = 0.016; ** p = 0.006; **** p < 0.0001
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showed an increased level of CRP compared to the Col (-) 
group within a few days of the following admission. Simi-
larly, the maximum level of CRP was also significantly 
higher in the Col ( +) group than in the Col (-) group. 
We observed that the ratio of patients required to use a 
reservoir  O2 mask in the Col ( +) group was higher than 
that of the Col (-) group (Table 2). During this period of 
the epidemic, similar to other clinicians who used a low-
dose Colchicine to treat cytokine storms in patients with 
SARS-CoV-2 infection as an adjunct to different thera-
peutic agents.

In contrast to SARS, seen in 2003, AKI has been more 
frequently observed in COVID-19 [31]. Assessing renal 
function accurately and promptly is challenging and criti-
cally important to reduce morbidity and mortality. Renal 
problems have been considered one of the big problems 
in COVID-19 infection following discharge [32]. AKI is 
relatively common following COVID-19 infection. AKI is 
most often observed in the  3rt phase of the disease, even 
though it could occur at any stage [33]. Management of 
AKI in COVID-19-infected patients would be a similar 
fashion to the other AKIs. It has been reported that a high 
incidence of AKI (28.4%) was associated with increased 
organ failure and high mortality in hospitalized COVID-
19-infected patients [34]. Another study by Fisher et  al. 
compared the incidence of acute kidney injury in hospi-
talized patients with and without COVID-19 and showed 

an increased incidence of AKI in patients with COVID-
19 [35]. A meta-analysis also reported that AKI was 
observed in 28–34% of inpatients and 46–77% of patients 
who were in intensive care units [36].

Moreover, 66% of the severe patients have developed 
AKI following the infection [37]. It has been reported 
that 50.5% of the 12,891 patients had at least one epi-
sode of AKI during their hospitalization [32]. On the 
other hand, 67.5% of the subjects among patients with 
AKI survived, and around 39.2% of the subjects could 
not recover kidney function at 90 days post-AKI [32]. The 
rates of renal recovery also have been reported in 65% to 
74.1% of COVID-19 patients [30]. Even if the subjects in 
this study showed severe clinical conditions, we found 
that 24% of the patients developed AKI (Table 2), which 
was lower than in previous studies. We thought this dif-
ference could be due to the anti-viral drug not having a 
side effect on kidneys; the subjects who were presented a 
level eGRF of less than 60 or patients using nephrotoxic 
agents were excluded from the study; and steroid treat-
ment, which has shown to reduce the rate of dialysis [36]. 
Ritonavir-boosted nirmatrelvir (Paxlovid), remdesivir, 
and molnupiravir have been used as anti-viral treatments 
in COVID-19 infection [38]. Favipiravir, which was used 
in our subjects, was prescribed during this pandemic. 
It has been shown that it does not have a nephrotoxic-
ity effect [39], which eliminated being a nephrotoxicity 

Table 4 The level of eGFR

A total of 68 subjects could be able to follow up (6 to 12 months). There were 27 and 41 patients in the Col ( +) and Col (-) groups, respectively. The level of eGFR was 
8.66 mL and 1.26 mL min per 1.73  m2 in the Col ( +) and Col (-) groups, respectively (p = 0.015)

Delta eGFR was calculated by subtracting the minimum level of eGFR during the hospital stay from the level of eGFR measured during the follow-up (6–12 months)

The calculation of eGFR was determined based on the Asian-modified Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI) equation. M Month

Total col ( +) col (-) p-value

Patient # 118 50 68

eGFR < 90 mL/min per 1.73  m2

 Admission, n (%) 34(28.0) 17 (34) 17 (25) 0.309

 Discharge, n (%) 10(8.47) 3(6) 7 (10) 0.514

 Delta eGFR (mL/min per 1.73  m2) 9.58 3.48 0.006

 eGFR (mL/min per 1.73  m2) at admission 97.44 101.2 0.188

 eGFR (mL/min per 1.73  m2) at discharge 17(25.0) 107 104.7 0.296

 Followed (6–12 M) Patient # 68 27 41

 eGFR (mL/min per 1.73  m2) in 6–12 M 99.44 99.46 0.5932

 The lowest level of eGFR at admission 90.78 95.95 0.2413

 The level of delta eGFR in 6–12 M 8.667 1.268 0.0158

 Reduced eGFR > 3 mL/min per 1.73  m2 in 6-12M, n (%) 3 (11.1) 12 (24.26) 0.133

eGFR < 90 mL/min per 1.73  m2

 lowest level of eGFR at admission, n (%) 11 (40.7) 15 (36.5) 0.801

 Follow-up (6–12 M), n (%) 8 (29.62) 9 (21.9) 0.57

eGFR < 60 mL/min per 1.73  m2

 Follow-up (6–12 M), n (%) 0 1 (2.43) 0.999
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agent in our study. Regardless, our results indicated that 
using Colchicine was associated with improved kidney 
function in patients with severe COVID-19 since the 
independent variables, including age, sex, systemic dis-
eases (hypertension or diabetes), or usage of antibiotics 
were not associated with a change of the GFR level at 
discharge (Table 3). During the acute phase of the infec-
tion, we found that 34% of patients in the Col ( +) and 
25% of the patients in the Col (-) group showed less than 
90 ml/min/1.73  m2 of eGFR at admission. Then, the ratio 
became 6% and 10% of the patients in the Col ( +) and 
Col (-) groups, respectively, at discharge, suggesting start-
ing Colchicine treatment might be a plausible approach 
in COVID-19-infected patients presenting a low level of 
eGFR (< 90 ml/min/1.73  m2) at admission.

Even though the effect of Colchicine on the treatment 
of COVID-19 is still controversial [3, 40–43], its anti-
inflammatory properties, favorable safety profile, and 
widespread availability have prompted the investigation 
of Colchicine for the treatment of kidney diseases. In the 
present study, the improved level of eGFR was higher in 
the Col ( +) group than the Col (-) group in the short and 
long term (Table  4). Regarding kidney function, it has 
been reported that 47.7% of the severe patients showed 
a reduced level of eGFR (60–89 mL/min/1.73  m2) in 
two years following COVID-19 infection [35]. Similarly, 
it was found that 25% of patients had decreased eGFR 
(< 90 ml/min/1.73  m2) at six months after hospital dis-
charge of COVID-19-infected patients [31, 44]. As afore-
mentioned, COVID-19 infection can deteriorate kidney 
function in the long term. We observed a complete renal 
recovery of 75%, which was relatively higher than in the 
other studies mentioned above. We also found that 11% 
and 24% of the patients showed reduced eGFR during 
the follow-up period in the Col ( +) and Col (-) groups, 
respectively (Table  4). Compared to the studies above, 
our results suggested that using Colchicine and standard 
care could reduce the risk of diminished kidney func-
tion in patients with COVID-19 in the long term. Possi-
ble mechanisms of Colchicine to protect kidney function 
might include reducing inflammation through blocking 
inflammasome activation [18], disrupting tubulin polym-
erization [18] and/or anti-fibrosis effect [22].

Multiple factors may influence the trajectory of kid-
ney injury in patients who experience severe diseases. 
There were several limitations of this study. Firstly, all 
patients were enrolled in one hospital, possibly intro-
ducing a selection bias. Secondly, the participants 
were recruited during the wave of epidemics in Tur-
key, and we were unable to determine whether the sub-
jects were vaccinated against the infection. Long-term 

manifestations of these patients may differ from those 
who were infected with the SARS-CoV-2 variants or 
those who received advanced treatments. Thirdly, pre-
existing undiagnosed CKD may be underestimated 
before admission for COVID-19 since a possible pre-
existing kidney problem was determined based on the 
patient’s verbal information. We had no urinalysis data 
for diagnosing the cause of AKI and identifying abnor-
malities such as hematuria and/or proteinuria, which 
are frequently observed in these patients [45]. Fourthly, 
the organ dysfunctions may not be specific to COVID-
19 as our study did not include populations without 
SARS-CoV-2 infection as a control. Finally, we found 
that most of the patients presented hypertension and/
or diabetes mellitus, which could affect kidney func-
tion. We were unable to determine these factors on kid-
ney function in our study, and it could not be resolved 
the temporal relationship of ACE-i/ARBs in patients 
who had prior exposure to ACE-i/ARBs, which has 
shown to affect the kidney [46].

In conclusion, the occurrence of AKI in hospitalized 
patients with COVID-19 was associated with a signifi-
cant increase in the risk of death [47]. In this retrospec-
tive cohort study, we found that Colchicine, in addition 
to standard care, would be considered an independent 
drug of renoprotection for patients presenting severe 
COVID-19 clinical conditions in the short and long 
term. Overall, our data suggested that Colchicine treat-
ment would be considered for the COVID-19-infected 
patients presenting an increased level of CRP, SCr, pul-
monary damage, and or reduced eGFR at admission. 
However, there is a need for more studies that have 
more sample numbers and longer follow-ups.
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