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Abstract

Objectives. Despite the preclinical evidence on protective effects of colchicine against kidney fibrosis, whether

colchicine could delay the progression of chronic kidney disease (CKD) in humans remains unknown. This study

examined the association between long-term colchicine use and risk of adverse kidney outcome in patients with

CKD who were treated for hyperuricaemia or chronic gout.

Methods. We conducted a multicentre, nested, case-control study in three Korean hospitals. Patients were aged

�19 years; had CKD G3–G4; and used drugs including colchicine, allopurinol and febuxostat for hyperuricaemia or

chronic gout during the period from April 2000 to October 2020. Patients with CKD progression, which was defined

as �40% decrease from the baseline estimated glomerular filtration rate or the onset of kidney failure with replace-

ment therapy, were matched to controls based on follow-up time, age and sex.

Results. Overall, 3085 patients with CKD progression were matched to 11 715 control patients. Multivariate condi-

tional logistic regression analysis showed that patients with �90 cumulative daily colchicine doses were associated

with a lower risk of CKD progression [adjusted odds ratio (AOR), 0.77; 95% CI: 0.61, 0.96] than non-users. In the

sensitivity analysis with matched CKD stages, the AOR was 0.77 (95% CI: 0.62, 0.97). This association was more

pronounced in patients without diabetes or hypertension, and in patients with CKD G3.

Conclusion. Colchicine use is associated with a lower risk of adverse kidney outcomes in CKD patients with

hyperuricaemia, or chronic gout.
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Introduction

Uric acid is a byproduct of purine metabolism in

humans. Purines are generally acquired from food

such as red meat, bacon, alcohol, soft drinks and

some sea foods, including anchovies, sardines, her-

ring, codfish, mussels, scallops and trout. Increased

serum uric acid levels have long been considered the

main cause of gout, a painful inflammatory joint dis-

ease. In addition to gout, hyperuricaemia is linked to

many other cardiometabolic diseases, such as hyper-

tension, diabetes, coronary artery disease and stroke

Rheumatology key messages

. It is unknown whether colchicine could provide beneficial effects on adverse kidney outcomes.

. In this study, colchicine use was associated with lower risk of CKD progression.

. This finding calls for well-designed randomized controlled trials to investigate the benefit of colchicine.
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[1]. Moreover, hyperuricaemia is also associated with

an increased risk of all-cause mortality [2, 3].

The kidney is a major organ that can regulate uric

acid levels because �70% of urate is excreted through

urine. Thus, it is not surprising that hyperuricaemia inev-

itably occurs with kidney failure. Increased uric acid

level is an independent risk factor for developing chronic

kidney disease (CKD) [4–6] and is significantly associ-

ated with the risk of kidney failure in CKD patients [7].

Despite this strong association of hyperuricaemia and

adverse kidney outcome, the use of uric acid-lowering

drugs failed to show salutary effects regarding kidney

protection. Several randomized controlled trials (RCTs)

have shown that these drugs are not effective in delay-

ing the progression of CKD. Notably, two RCTs did not

demonstrate meaningful benefits of allopurinol in kidney

outcomes in type 1 diabetes mellitus patients [8] and

CKD G3–G4 patients [9]. Similar results were also

observed in a recent RCT with febuxostat among

Japanese patients with CKD [10]. Therefore, there is no

solid evidence to support the use of uric acid-lowering

drugs for kidney protection.

Concomitant anti-inflammatory prophylaxis therapy is

recommended for gout management. The 2020 ACR

Guidelines recommend anti-inflammatory prophylaxis for

all patients when initiating uric acid-lowering agents as

long as there is evidence of ongoing gout flare [11].

Colchicine is a plant-derived alkaloid that has a broad

range of anti-inflammatory effects that interfere with

neutrophil function [12]. It has long been used as an

anti-inflammatory prophylactic for hyperuricaemia and

chronic gout. Interestingly, two recent RCTs demon-

strated that colchicine use significantly reduced adverse

cardiovascular events in coronary artery disease

patients [13, 14]. Preclinical animal studies with colchi-

cine also showed promising results with respect to kid-

ney inflammation and fibrosis [15–20]. However, the

effect of colchicine has never been tested in human kid-

ney diseases. Given its anti-inflammatory and anti-

fibrotic properties, we hypothesized that colchicine

might delay CKD progression. Therefore, we investi-

gated the association between colchicine use and ad-

verse kidney outcomes in patients with CKD and

hyperuricaemia or chronic gout using a retrospective

multicentre cohort study.

Materials and methods

Study design and population

We conducted a nested case-control study on CKD

patients from three hospitals in Korea (Severance

Hospital, Gangnam Severance Hospital and National

Health Insurance Corporation Medical Center, Ilsan

Hospital) between April 2000 and October 2020

(Severance Hospital, from January 2004; Gangnam

Severance Hospital, from July 2006; Ilsan Hospital, from

April 2000). All demographic, clinical and laboratory

information were obtained from electronic medical

records. We included patients who met the following cri-

teria: (i) age �19 years; (ii) estimated glomerular filtration

rate (eGFR) of 15–59 ml/min/1.73 m2; (iii) diagnosis of

hyperuricaemia or chronic gout; and (iv) use of allopurin-

ol, febuxostat and colchicine. Patients were excluded if

they had a follow-up duration of <3 months; had missing

data for serum uric acid tests; and received kidney re-

placement therapy. CKD stage was categorized by

eGFR according to the Kidney Disease: Improving

Global Outcomes criteria [21], and the eGFR was calcu-

lated using the Chronic Kidney Disease Epidemiology

Collaboration equation [22]. All patients were followed-

up after the first eGFR measurement of <60 ml/min/

1.73 m2 and the last measured value. eGFR was meas-

ured at least twice to confirm decreased kidney func-

tion, the first of which was designated as the first visit

date. All patient data were de-identified when retrieved

from electronic medical records. This study was carried

out in accordance with the Declaration of Helsinki and

was approved by the institutional review board (IRB) of

Yonsei University Health System (IRB No. 4-2020-1437),

Gangnam Severance Hospital (IRB No. 3-2020-0520),

and National Health Insurance Corporation Medical

Center, Ilsan Hospital (IRB No. 2021-02-004-001). The

requirement for informed consent was waived because

of the retrospective nature of the study.

Exposures and covariates

The main exposure of this study was the cumulative

defined daily dose (cDDD) of colchicine during follow-

up, as defined by the World Health Organization (https://

www.who.int/tools/atc-ddd-toolkit). Demographic data

included age, sex and comorbidities, which were

defined according to the 10th revision of the

International Statistical Classification of Diseases and

Related Health Problems (ICD-10), and the Charlson

comorbidity index (CCI) scores were calculated. Prior

history of hypertension and diabetes was rechecked by

reviewing medication records and ICD-10 codes.

Laboratory measurements included serum uric acid,

serum creatinine, total cholesterol and albumin levels.

Isotope dilution mass spectrometry (IDMS) has been

used for measuring creatinine since April 2011. Thus,

non-IDMS-tested creatinine level before this time point

was converted to IDMS-tested creatinine level using the

equation previously suggested [23]. Urinalysis was per-

formed for random spot urine samples with a reagent

strip using a semiautomatic urine analyser. Urine albu-

min levels were determined as absent, trace, 1þ, 2þ or

3þ, with albuminuria defined as �1þ. We also included

medications that could affect uric acid levels, such as

diuretics (thiazide, loop diuretics and potassium sparing

diuretics) and renin–angiotensin–aldosterone system

(RAAS) blockers. We defined uric acid-lowering drug

users as patients who received allopurinol or febuxostat

for >30 days during the follow-up period.
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Selection of case and control

To define case patients, we set primary outcome as the

progression of CKD, which was defined by a first �40%

decrease in eGFR or the onset of kidney failure with re-

placement therapy. We found 3168 patients who pre-

sented with the primary outcomes between April 2000

and October 2020. Each patient was matched to four

controls by birth year, sex and follow-up time using inci-

dence density sampling [24]. After excluding 83 cases

that did not match the controls on 1:3 and 1:2 ratios,

3085 cases matched to 11 715 controls were included.

Statistical analysis

Continuous and categorical variables are presented as

means (S.D.) and numbers with percentages, respective-

ly. For primary analysis, conditional logistic regression

was used to evaluate the association between colchi-

cine use and the risk of CKD progression. In addition to

the matching variables for the nested case-control study

design, comorbidities (hypertension and diabetes), base-

line eGFR, serum uric acid level, albuminuria, and medi-

cation use (allopurinol, febuxostat, diuretics and RAAS

blockers) were adjusted. Adjusted odds ratios (AORs)

and 95% CIs were used to estimate the risk of CKD

progression. To confirm our findings, we performed an

additional sensitivity analysis of 1:4 matched cases to

controls according to CKD stage, sex, age and follow-

up time to exclude the effects of differences in baseline

kidney function. Additionally, matched subgroups were

analysed based on the presence or absence of diabetes

or hypertension, and baseline kidney function (eGFR

<30 or �30 ml/min/1.73 m2) to determine any differen-

ces caused by subgroup factors. All statistical analyses

were performed using R (version 4.1.0; www.r-project.

org; R Foundation for Statistical Computing, Vienna,

Austria) and Stata 17 (StataCorp, College Station, TX,

USA), with a significance level of P < 0.05.

Results

Baseline characteristics

Among 7938 patients with baseline CKD G3–G4 who

were prescribed medications for hyperuricaemia, 3085

were matched to 11 715 controls, and the median

follow-up time was 2.4 (interquartile range, 1.0–4.6)

years (Fig. 1). Table 1 presents the baseline characteris-

tics of the case and control groups. The two groups had

relatively even distributions of sex and age. However,

there were some differences in other baseline character-

istics between the two groups. Compared with the con-

trol group, the case group had relatively lower eGFR

[37.8 (13.2) vs 42.4 (12.0) ml/min/1.73 m2; odds ratio

(OR), 0.97; 95% CI: 0.96, 0.97], higher uric acid levels

[7.5 (2.5) vs 7.3 (2.3) mg/dl; OR, 1.04; 95% CI: 1.02,

1.06], higher likelihood of albuminuria (OR, 1.86; 95%

CI: 1.63, 2.05), higher CCI (OR, 1.06; 95% CI: 1.04,

1.09), more frequent use of febuxostat (OR, 1.11; 95%

CI: 1.02, 1.22) and diuretics (OR, 1.19; 95% CI: 1.07,

1.32) and less frequent use of RAAS blockers (OR, 0.80;

95% CI: 0.72, 0.90) (Table 1).

Colchicine use and the progression of CKD

During the follow-up period, the control group had a

higher proportion of patients with �90 cDDD of colchi-

cine (5.0%) than the case group (3.2%). In conditional

logistic regression model analysis without adjustment,

the crude OR in �90 cDDD colchicine users was 0.65

(95% CI: 0.52, 0.81) compared with non-users. After

adjusting for comorbidities, baseline eGFR, serum uric

FIG. 1 Flow chart of this study
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acid levels, albuminuria, medication use and �90 cDDD

of colchicine were significantly associated with a 23%

lower risk of CKD progression (AOR, 0.77; 95% CI:

0.62, 0.96). However, <90 cDDD of colchicine was not

significantly associated with CKD progression when

compared with non-colchicine use in both crude and

multivariable-adjusted models. Other urate-lowering

agents, such as allopurinol and febuxostat, were also

not significantly associated with CKD progression

(Table 2). Additional analyses were performed with 90,

120 and 180 cumulative defined daily dose (cDDD) as

reference. Colchicine use was associated with lower

CKD progression risk even in patients with higher cDDD

than 90 (Supplementary Table S1, available at

Rheumatology online).

In the sensitivity analysis, we matched patients

according to baseline CKD stage, in addition to age, sex

and follow-up time. Therefore, 2967 patients were

TABLE 1 Baseline characteristics of cases and matched controls

Characteristics Cases Controls Crude

n 5 3085 n 5 11 715 OR (95% CI)

Agea, mean (S.D.), yrs 64.44 (14.2) 65.4 (13.2) —
19–29, n (%) 32 (1.0) 28 (0.2) —

30–39, n (%) 153 (5.0) 441 (3.8) —
40–49, n (%) 350 (11.3) 1242 (10.6) —
50–59, n (%) 465 (15.1) 1807 (15.4) —

60–69, n (%) 802 (26.0) 3157 (26.9) —
70–79, n (%) 859 (27.8) 3444 (29.4) —

�80, n (%) 424 (13.7) 1596 (13.6) —
Malea, n (%) 2161 (70.0) 8359 (71.4) —
Diabetes mellitus, n (%) 899 (29.1) 2815 (24.0) 1.30 (1.19, 1.42)

Hypertension, n (%) 1782 (57.8) 7327 (62.5) 0.85 (0.79, 0.92)
CCIb, mean (S.D.) 1.7 (1.7) 1.6 (1.6) 1.06 (1.04, 1.09)

0, n (%) 1036 (33.6) 4493 (38.4) —

1, n (%) 278 (9.0) 1185 (10.1) —
2, n (%) 1040 (33.7) 3514 (30.0) —

�3, n (%) 731 (23.7) 2523 (21.5) —
Myocardial infarction, n (%) 76 (2.5) 344 (2.9) —
Congestive heart failure,

n (%)
271 (8.8) 893 (7.6) —

Peripheral vascular disease,
n (%)

200 (6.5) 811 (6.9) —

Cerebrovascular disease,
n (%)

307 (10.0) 1238 (10.6) —

Baseline eGFR, mean (S.D.),
ml/min/1.73m2

37.88 (13.2) 42.44 (12.0) 0.97 (0.96, 0.97)

45–59, n (%) 1075 (34.8) 5478 (46.8) —
30–44, n (%) 992 (32.2) 4107 (35.1) —

15–29, n (%) 1018 (33.0) 2130 (18.2) —
Uric acid, mean (S.D.), mg/dl 7.5 (2.5) 7.3 (2.3) 1.04 (1.02, 1.06)

Albuminuriac, n (%) 1.83 (1.63, 2.05)
Negative 2454 (79.5) 10 030 (85.6) —
Trace 119 (3.9) 535 (4.6) —

�1þ 512 (16.6) 1150 (9.8) —
Total cholesterol, mean

(S.D.), mg/dl
164.4 (47.1) 165.4 (41.7) 0.99 (0.99, 1.00)

Allopurinol userd, n (%) 1574 (51.0) 6113 (52.2) 0.95 (0.88, 1.03)

Febuxostat userd, n (%) 875 (28.4) 3074 (26.2) 1.11 (1.02, 1.22)
RAAS blocker user, n (%) 1096 (35.5) 5719 (48.8) 0.80 (0.72, 0.90)
Diuretics user, n (%) 558 (18.1) 1836 (15.7) 1.19 (1.07, 1.32)

Loop diuretics, n (%) 351 (11.4) 965 (8.2) —
Potassium sparing diu-
retics, n (%)

57 (1.8) 186 (1.6) —

Thiazide, n (%) 229 (7.4) 890 (7.6) —

aMatched for year of birth, sex, and follow-up time. bCalculated without DM. cAlbuminuria was defined as >1þ on the

dipstick test. dUse was defined as �30 days during follow-up. CCI: Charlson comorbidity index; DM: diabetes mellitus;
eGFR: estimated glomerular filtration rate; OR: odds ratio; RAAS: renin–angiotensin–aldosterone system.
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matched to 10 387 controls (Supplementary Table S2,

available at Rheumatology online). This sensitivity ana-

lysis also showed that the risk of CKD progression was

significantly lower in patients with �90 cDDD of colchi-

cine than in non-users (AOR, 0.77; 95% CI: 0.62, 0.97)

(Supplementary Table S3, available at Rheumatology

online).

Subgroup analyses

Baseline characteristics, including diagnosis of dia-

betes (Supplementary Tables S4 and S5, available at

Rheumatology online) and hypertension (Supplementary

Tables S6 and S7, available at Rheumatology online),

and eGFR of 30 ml/min/1.73 m2 (Supplementary Tables

S8 and S9, available at Rheumatology online) are pre-

sented. Among patients without diabetes, 2152 were

matched to 7937 controls. In this subgroup, �90 cDDD

of colchicine was associated with a significantly lower

risk of CKD progression (AOR, 0.76; 95% CI: 0.59,

0.98) than that in the control group (Table 3). In con-

trast, 861 patients with diabetes were matched to 3076

controls, and neither �90 cDDD nor <90 cDDD of col-

chicine was significantly associated with CKD progres-

sion (Table 3). Among matched non-hypertensive

patients, �90 cDDD of colchicine was associated with

a lower risk of the CKD progression (AOR, 0.51; 95%

CI: 0.35, 0.75) than non-colchicine use (Table 4).

However, this association was not observed among

matched hypertensive patients. Among patients with

eGFR �30 ml/min/1.73 m2, �90 cDDD of colchicine

was associated with a lower risk of CKD progression

(AOR, 0.55; 95% CI: 0.38, 0.80) (Table 5).

Discussion

In this multicentre retrospective study, we investigated the

association between colchicine use and adverse kidney

outcome in CKD patients with hyperuricaemia, or chronic

gout. Using nested case-control analysis, we matched

3085 cases of CKD progression with 11 715 control cases

according to age, sex and follow-up time using a 1:4 ratio.

We found that long-term colchicine use with a cDDD of

�90 was associated with a lower risk of CKD progression

than non-colchicine use. This finding was consistent after

matching the patients according to CKD stage and was

more pronounced in patients without diabetes or hyperten-

sion and in those with CKD G3.

Gout is a common crystal deposition disorder causing

inflammatory arthritis. Its incidence and prevalence vary

widely according to the population ranging from a

prevalence of <1% to 6.8% and an incidence of 0.58–

2.89 per 1000 person-years [25]. Nevertheless, the

prevalence and incidence of gout are gradually increas-

ing in many countries in parallel with the spread of a

westernized lifestyle, medical care, more comorbidities

and increased longevity [26, 27]. Interestingly, patients

with gout are at higher risk of renal impairment [28, 29].

The prevalence of gout is also high in patients with pre-

existing CKD [30]. Analysis with data from National

Health and Nutrition Examination Survey in US showed

that nearly a quarter of adults with CKD � stage 3

reported having gout compared with 2.9% individuals

with normal renal function [31]. Moreover, the incidence

of gout was also higher in elderly patients with a lower

level of eGFR [32].

As hyperuricaemia provides a condition for deposition

of monosodium urate crystals and inflammatory re-

sponse in joints, uric acid can play a key role in kidney

damage. Its soluble form promotes inflammatory, prolif-

erative, maladaptive glomerular and tubulointerstitial

changes via various responses, including oxidative

stress, endothelial dysfunction, arteriolopathy and apop-

tosis. Crystalline uric acid eventually leads to tubulointer-

stitial inflammation and fibrosis mediated through NLRP3

inflammasomes, NF-jB, IL-1 and NADPH oxidates and

accumulates in the extracellular matrix [33]. Lowering the

uric acid levels prevents or improves kidney injury in

hyperuricaemic animals [34–40]. Considering this, clinical

interventional trials on urate-lowering agents, including

TABLE 2 Relationship between colchicine use and CKD progression

Characteristics Cases Controls Crude Adjusteda

(n 5 3085) (n 5 11 715)

n (%) n (%) OR (95% CI) OR (95% CI)

Colchicine use
Never use 2733 (88.6) 10 202 (87.1) 1.00 1.00

Ever use
<90 cDDDs 252 (8.2) 929 (7.9) 1.03 (0.89, 1.19) 1.09 (0.94, 1.27)
�90 cDDDs 100 (3.2) 584 (5.0) 0.65 (0.52, 0.81) 0.77 (0.61, 0.96)

Allopurinol use 1574 (51.0) 6113 (52.2) 0.99 (0.91, 1.07) 0.99 (0.91, 1.08)
Febuxostat use 875 (28.4) 3074 (26.2) 1.14 (1.03, 1.25) 1.01 (0.91, 1.11)

aAdjusted for comorbidities, baseline eGFR, baseline uric acid, baseline total cholesterol, baseline albuminuria and medication

(allopurinol, febuxostat, diuretics and RAAS blocker). cDDD: cumulative defined daily dose; CKD: chronic kidney disease;
eGFR: estimated glomerular filtration rate; OR: odds ratio; RAAS: renin–angiotensin–aldosterone system.
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TABLE 3 Relationship between colchicine use and CKD progression according to diabetes status

Without diabetes With diabetes

Case Control Crude Adjusteda Case Control Crude Adjusteda

n 5 2152 n 5 7937 OR (95% CI) OR (95% CI) n 5 861 n 5 3076 OR (95% CI) OR (95% CI)

Colchicine use
Never use 1903 (88.4) 6869 (86.5) 1.00 1.00 762 (88.5) 2727 (88.7) 1.00 1.00

Ever use
<90 cDDDs 170 (7.9) 623 (7.8) 1.05 (0.88, 1.25) 1.10 (0.92, 1.33) 80 (9.3) 272 (8.8) 1.07 (0.82, 1.39) 1.14 (0.86, 1.50)
�90 cDDDs 79 (3.7) 445 (5.6) 0.67 (0.52, 0.86) 0.76 (0.59, 0.98) 19 (2.2) 77 (2.5) 0.93 (0.56, 1.55) 1.12 (0.66, 1.89)

aAdjusted for comorbidities, baseline eGFR, baseline uric acid, baseline total cholesterol, baseline albuminuria and medication (allopurinol, febuxostat, diuretics and RAAS blocker).

cDDD: cumulative defined daily dose; CKD: chronic kidney disease; eGFR: estimated glomerular filtration rate; OR: odds ratio; RAAS: renin–angiotensin–aldosterone system.

TABLE 4 Relationship between colchicine use and CKD progression according to hypertension status

Without hypertension With Hypertension

Case Control Crude Adjusteda Case Control Crude Adjusteda

n 5 1250 n 5 4247 OR (95% CI) OR (95% CI) n 5 1623 n 5 6091 OR (95% CI) OR (95% CI)

Colchicine use
Never use 1144 (91.5) 3742 (88.1) 1.00 1.00 1392 (85.8) 5224 (85.8) 1.00 1.00

Ever use
<90 cDDDs 72 (5.8) 249 (5.9) 1.01 (0.76, 1.33) 1.09 (0.82, 1.45) 169 (10.4) 611 (10.0) 1.07 (0.89, 1.29) 1.13 (0.93, 1.36)
�90 cDDDs 34 (2.7) 256 (6.0) 0.39 (0.27, 0.57) 0.51 (0.35, 0.75) 62 (3.8) 256 (4.2) 0.94 (0.71, 1.25) 1.20 (0.90, 1.62)

aAdjusted for comorbidities, baseline eGFR, baseline uric acid, baseline total cholesterol, baseline albuminuria and medication (allopurinol, febuxostat and diuretics). cDDD: cumulative

defined daily dose; CKD: chronic kidney disease; eGFR: estimated glomerular filtration rate; OR: odds ratio.
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allopurinol and febuxostat, have been conducted.

However, three recent RCTs showed poor results. In

the FEATHER (Febuxostat vs Placebo Randomized

Controlled Trial Regarding Reduced Kidney Function

in Patients with Hyperuricaemia Complicated by

Chronic Kidney Disease Stage 3) trial, febuxostat ther-

apy did not improve the slope of eGFR when com-

pared with placebo in 443 patients with CKD G3 and

asymptomatic hyperuricaemia [10]. The PERL

(Preventing Early Renal Loss in Diabetes) trial failed to

show clinically meaningful benefits of allopurinol in

kidney outcomes among 530 patients with type 1 dia-

betes mellitus and early-to-moderate diabetic kidney

disease [8]. Finally, in the CKD-FIX (Controlled Trial of

Slowing of Kidney Disease Progression from the

Inhibition of Xanthine Oxidase) trial, allopurinol did not

slow the decline in eGFR when compared with pla-

cebo in 369 patients with CKD G3–G4 [9].

We included patients with an eGFR of 15–59 ml/

min/1.73 m2, which was similar to the inclusion criter-

ion in the CKD-FIX trial. However, allopurinol or

febuxostat use was not associated with improved kid-

ney outcomes. These negative findings from RCTs

raise the question of the causal link between high uric

acid levels and kidney injury, despite a consistent and

significant association between hyperuricaemia and

adverse kidney outcomes. Interestingly, a Mendelian

randomization study on a large European population

by Jordan et al. [41] showed no causal effects of

serum uric acid level on the eGFR level or the risk of

CKD. Another Mendelian randomization study using

data of 7979 patients of the Atherosclerosis Risk in

Communities and Framingham Heart studies reported

that the effect size associated with serum uric acid

levels did not correlate with that associated with renal

function, and that the activity of uric acid transporters

appeared to be more protective of kidney function

than uric acid level itself [42]. These findings may

partly explain the lack of benefits of uric acid-

lowering therapy in kidney protection.

Colchicine is recommended against gout attacks in

patients beginning with uric acid-lowering therapy.

Colchicine interferes with microtubule polymerization

and neutrophil function [12] and has anti-inflammatory

and anti-fibrotic effects. The anti-inflammatory proper-

ties of colchicine have recently been highlighted in car-

diovascular research. In the Colchicine Cardiovascular

Outcomes Trial (COLCOT), colchicine treatment

resulted in a 23% reduction in composite adverse car-

diovascular events when compared with placebo

among 4745 patients within 30 days after acute myo-

cardial infarction [13]. Such cardiovascular benefits

were also demonstrated by the Low Dose Colchicine 2

(LoDoCo2) trial comprising 5522 patients with chronic

coronary disease [14]. Given the success of canakinu-

mab, a monoclonal antibody that binds to IL-1b [43], in

reducing cardiovascular events, these findings shed

light on colchicine as a promising anti-inflammatory

therapy in cardiometabolic disease.T
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Whether the anti-inflammatory effects of colchicine

may lead to kidney protection remains unknown.

Notably, our group demonstrated these effects in an

animal model of diabetic kidney disease [15]. Colchicine

treatment significantly inhibited the expression of mono-

cyte chemotactic protein-1 and intercellular adhesion

molecule-1, and macrophage infiltration in the kidneys

of diabetic rats, as well as significantly reduced albumin-

uria and fibrosis. In addition, there have been several

experimental studies demonstrating the renoprotective

effects of colchicine via various mechanisms in

ciclosporin-induced kidney injury [16, 17], obstructive

kidney [18], anti-glomerular basement membrane (anti-

GBM) disease [19], and hypertensive CKD models [20].

Such experimental evidence may provide a rationale for

the positive association of colchicine with lower risk of

CKD progression. Nevertheless, we have insufficient

clinical evidence and few studies dealt with this issue. In

a previous study involving US veterans, Singh and col-

leagues reported that 31% (16/52) of colchicine users

experienced episodes of kidney failure, which might be

attributed to the inappropriate dose [44]. Interestingly,

Wason and colleagues showed no significant accumula-

tion of colchicine in patients with eGFR �30 ml/min/

1.73 m2, compared with a doubling of colchicine expos-

ure in those with eGFR of 15–29 ml/min/1.73 m2 [45],

suggesting possible kidney toxicity in severe renal im-

pairment. However, adverse effect on kidney was not

reported during 40-h observation.

Given concern on toxicity of colchicine, the findings of

the AGREE clinical trial were intriguing because low-

dose colchicine was as efficacious as high-dose colchi-

cine in gout flares with minimal side effects [46]. Our

study could not analyse this issue, but we acknowledge

its importance particularly in patients with CKD. Finding

an optimal dose of colchicine for the purpose of kidney

prevention should be further studied.

This study had some limitations. First, we cannot ex-

clude the possibility of residual bias due to potential un-

measured confounders associated with observational

studies. We used a nested case-control design match-

ing case patients at a ratio of 1:4 based on sex, age

and the follow-up time to avoid selection bias, despite

its inevitability. Selection bias in observational studies

could be minimized compared with that of conventional

case-control studies by selecting cases and controls

from the same source [47]. Nevertheless, this nested

case-control method cannot determine the causality be-

tween exposure and outcome. Especially, there is a

possibility that doctors prescribed colchicine less fre-

quently in the case group with CKD progression be-

cause of potential renal toxicity. Although our study did

not show a significant result in patients with eGFR

<30 ml/min/1.73 m2, colchicine use did not contribute to

CKD progression in these patients at least. In addition,

colchicine use was clearly associated with a lower risk

of CKD progression among patients with eGFR� 30 ml/

min/1.73 m2 in which no dose adjustment is required for

colchicine.

Second, because colchicine use relied on prescription

history from electronic medical records, frequency of in-

take and dosage may vary in the real world.

Third, the efficacy for prevention of gout flare and

safety of colchicine in patients with gout and CKD are

uncertain. In a literature review by Pisaniello et al. there

were 20 studies of colchicine use with analyses stratified

by renal function [48]. Among these studies, five studies

reported efficacy outcome, but did not reach definite

conclusion due to high heterogeneity of the studies and

the low quality of the evidence. In addition, another 15

studies reported the safety outcome, which included

various adverse events such as neuromyopathy, rhabdo-

myolysis, and toxicity secondary to drug–drug inter-

action. However, direct causality between colchicine use

and adverse effects was unclear. Notably, according to

the Food and Drug Administration report, adjustment of

the recommended dose is not required for prophylaxis

of gout flares in patients with mild-to-moderate kidney

function impairment (estimated creatinine clearance, 30–

80 ml/min) [49]. Even in a previous small sample-sized

study involving patients receiving maintenance haemodi-

alysis, there was no difference in colchicine-specific tox-

icities between colchicine users and non-users [50].

Nevertheless, given partial excretion of colchicine by the

kidney, physicians should be cautious in using this drug

in patients with CKD.

Fourth, we did not observe a significant association

between colchicine use and a lower risk of CKD pro-

gression among patients with diabetes and hyperten-

sion. Notably, there were more comorbidities in these

groups than in control groups, which may negate the

benefits of colchicine. In addition, we narrowed the

study population to patients with CKD G3–G4, hyperuri-

caemia or chronic gout. Thus, this issue should be fur-

ther examined in various clinical settings.

In conclusion, we showed that colchicine use was

associated with a lower risk of adverse kidney outcomes

in patients with CKD category G3–G4 who were treated

for hyperuricaemia or chronic gout. Our findings warrant

well-designed RCTs in the future to test the potential

renoprotective effects of colchicine in CKD patients.
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