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Objectives: A previous study suggested that colchicine may cause leukopenia and 
increase the risk of infection, such as pneumonia. Thus, we investigated the potential 
relationship between colchicine use and risk of developing pneumonia.

Methods: Data were collected from Taiwan’s National Health Insurance Research 
Database (NHIRD), a nationwide, population-based database. A 13-year retrospective 
cohort study was conducted, and all investigated subjects were identified by International 
Classification of Disease, Ninth Revision, Clinical Modification, codes between 2000 
and 2012. Propensity score matching was applied to adjust for potential confounding 
variables, and then Cox proportional hazard model was used to evaluate the hazard ratio 
(HR) of pneumonia in gout patients and its associations with colchicine use, colchicine 
dosage, and days of colchicine use.

Results: A total of 24,410 gout patients were enrolled in this study, including 12,205 
cases who were treated with colchicine (colchicine group) and 12,205 cases who did 
not receive colchicine (non-colchicine group). The overall incidence rates of pneumonia 
in the colchicine group and non-colchicine group were 18.6 and 12.6 per 1,000 person-
years, respectively. The colchicine group had a higher risk of pneumonia as compared with 
the non-colchicine group [adjusted HR, 1.42; 95% confidence interval (CI), 1.32 to 1.53; 
P < 0.05]. High cumulative dose and days of colchicine use notably increased the risk of 
contracting pneumonia.

Conclusion: This nationwide population-based cohort study reveals that gout patients 
taking colchicine are at increased risk of developing pneumonia compared with gout 
patients who do not use colchicine. Therefore, it is crucial that gout patients being treated 
with colchicine be given the minimally effective dosage for the shortest possible duration 
to minimize their risk of pneumonia.
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INTRODUCTION

Gout is the most common form of inflammatory arthritis and has 
a considerable deleterious impact on daily life (Roddy and Choi, 
2014; Kuo et al., 2015b). According to a nationwide population 
study, the prevalence of gout in Taiwan was reported to be 6.24% 
in 2010 (Kuo et al., 2015a). Colchicine is an anti-inflammatory 
drug that is effective for treating and preventing gouty arthritis 
(Hainer et al., 2014).

Recent studies have suggested that colchicine may inhibit 
neutrophil function (Asako et al., 1992; Cronstein et al., 1995; Chia 
et al., 2008). It has also been reported that colchicine may exert 
an immuno-suppressive effect (Dalbeth et al., 2014). Moreover, 
in vivo research on myocarditis revealed that colchicine may not 
be suitable for treating patients with viral myocarditis because 
it can exacerbate the severity of viral infection in both the heart 
and the pancreas (Smilde et al., 2016). Moreover, an early case 
report showed that neutropenia may occur in patients using the 
recommended colchicine dosage (Dixon and Wall, 2001). Another 
case report showed that a patient with colchicine administration 
developed leukopenia, a disease that renders patients prone 
to infectious disease, such as pneumonia (Beggs et al., 2012). 
Furthermore, a cohort study showed that infections in gout 
patients may be attributable to colchicine (Spaetgens et al., 2017).

Pneumonia is the most serious infectious disease of the 
respiratory system and was the third highest cause of mortality in 
Taiwan in 2017 (Shen et al., 2016). Since colchicine might impair 
normal immunity, it is crucial to gain a better understanding of 
the relationship between colchicine and pneumonia using a long-
term population-based database (Spaetgens et al., 2017).

METHODS

Database
Taiwan’s National Health Insurance Research Database (NHIRD) 
was established in 1995, and currently contains comprehensive 
health care data for almost all Taiwanese citizens. The database 
is composed of all National Health Insurance (NHI) claims data, 
and includes information on hospitalization, emergency care, and 
medical visits. Taiwan’s NHI program had a coverage rate >99% 
in 2010, and thus the NHIRD contains data for approximately 23 
million beneficiaries (Hsing and Ioannidis, 2015; Su et al., 2018). 
In Taiwan, 93% of medical institutes were contracted by the NHI. 
The NHIRD releases anonymized data for medical research and 
is one of the world’s largest medical databases of its kind.

The Longitudinal Health Insurance Research Dataset 2000 
(LHIRD 2000) contains the clinical information of 1 million 
beneficiaries randomly selected from the NHIRD during the 
period 2000 to 2013 (Chen et al., 2018). Moreover, the diagnosis 

in the LHIRD is made by physicians using the International 
Statistical Classification of Diseases and Related Health 
Problems, 9th Revision, Clinical Modification (ICD-9-CM). 
In Taiwan, patients’ medical data include drug items and their 
corresponding NHI code, dosage, frequency of use, and number 
of days prescribed. This information can be used for detecting 
drug interactions and potential duplicate medications when 
patients visit multiple hospitals. Every NHI code corresponds to 
a code in the five-level ATC classification system recommended 
by the World Health Organization (WHO) for studies on drug 
utilization (Hsu et al., 2011).

Study Design
This population-based nationwide retrospective cohort study 
analyzed data from Taiwan’s National Health Insurance Research 
Database from 2000 to 2013. The study was approved by the 
institutional review board of Chung Shan Medical University 
Hospital, with IRB number CS17114.

Patients Selection
We identified 1 million people from the database. First, we 
selected patients 20 years or older with newly diagnosed gout, 
based on the ICD-9-CM code 274, from 2000 to 2012. To ensure 
disease code accuracy, we selected patients whose clinical history 
included at least three outpatient visits or one hospitalization. 
Second, individuals were divided into two groups.

The colchicine group comprised individuals who had used 
colchicine within 1 year after diagnosis of gout. The non-colchicine 
group comprised individuals who had never used  colchicine. 
We excluded gout patients who did not take colchicine within 1 
year. This process makes our patient groups more specific to the 
relation between gout and colchicine. Therefore, we set 1 year 
after gout diagnosis as our index date. Next, to confirm new-
onset pneumonia, we excluded cases diagnosed with pneumonia 
before the index date in both groups. Then, we matched the two 
groups based on propensity score in a 1:1 ratio by age, gender, 
hypertension, chronic liver disease (CLD), chronic kidney disease 
(CKD), chronic obstructive pulmonary disease (COPD), diabetes 
mellitus (DM), and gout diagnosis year. After performing 
propensity score matching, gout patients were precisely distributed 
into two groups, i.e., with and without colchicine use. Hence, 
it was possible to observe differences in the rates of new-onset 
pneumonia between the two groups and to determine factors 
associated with pneumonia in gout patients taking colchicine.

Endpoints
Pneumonia was defined as a diagnosis with one or more of the 
following ICD-9-CM codes: 481, 482, 483, 485, and 486. To 
ensure the diagnosis, an inpatient or emergency diagnosis of 
pneumonia was also required for inclusion in the study. To find 
the relation between colchicine and pneumonia, the diagnosis 
date of pneumonia had to be at least 1 year after the diagnosis 
of gout. Patients were followed until pneumonia was diagnosed, 
withdrawal from the NHI, or until the end of 2013. The 
abovementioned definitions are for the dependent variables, and 

Abbreviations: aHR, adjusted HR; CKD, chronic kidney disease; CLD, chronic 
liver disease; COPD, chronic obstructive pulmonary disease; DM, diabetes 
mellitus; HR, hazard ratio; ICD-9-CM, The International Statistical Classification 
of Diseases and Related Health Problems, 9th Revision Clinical Modification; 
LHIRD 2000, Longitudinal Health Insurance Research Dataset 2000; NHI, 
National Health Insurance; NHIRD, National Health Insurance Research 
Database; WHO, World Health Organization.
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the following definitions are for the independent variables. The 
study period was January 1, 2000, to December 31, 2013. All gout 
patients were diagnosed with three outpatient or one inpatient 
(ICD-9-CM = 274) during the period 2000 to 2012.

Colchicine use was defined as a prescription with one of the 
following National Health Insurance (NHI) codes: A005225100, 
A0217541G0, A022077100, A022534100, A021754100, A030 
396100, A0303961G0, A041316100, A0413161G0, A046680100, 
A048749100, A0487491G0, A054643100, AC54643100, B022 
246100, N006271100, and N0062711G0 in the study period.

The age of the patients was defined on the index date. For the 
sex variable, 0 represented females and 1 represented males. We 
selected the comorbidities of pneumonia. Two outpatient visits 
or one inpatient diagnosis of comorbidities of pneumonia a year 
after the index date was required to ensure diagnostic accuracy. 
The baseline characteristics were age, gender, hypertension 
(ICD-9-CM = 401-405), CLD (ICD-9-CM = 571), CKD (ICD-
9-CM = 585), COPD (ICD-9-CM = 490-492, 494, 496), and DM 
(ICD-9-CM = 250).We defined that 0 represent patients who had 
no comorbidities were represented by 0, those who developed a 
comorbidity were represented by 1. Then, we adjusted for age, 
gender, hypertension, CLD, CKD, COPD, and DM by applying 
propensity score matching to eliminate any bias that might 
confound the identification of differences between gout patients 
with and without colchicine use.

Statistical Analysis
The comparison of incidental pneumonia between the colchicine 
group and non-colchicine group was done by Chi-square test and 
independent t-test. Kaplan-Meier analysis was applied to evaluate 
the cumulative incidence of pneumonia in the two groups and 
the log-rank test was to test whether it was significant. Cox 
proportional hazard model was used to evaluate the hazard ratio 
(HR) of pneumonia in relation to colchicine dosage as well as 
days of colchicine use, after adjustment for potential confounding 
variables (Austin, 2011). Subgroup analysis by age, gender, 
hypertension, CLD, CKD, COPD, and DM was performed after 
applying the Cox proportional hazard model. SPSS version 18.0 
(SPSS Inc., Chicago, IL, USA) statistical software was used for the 
analyses. A p value < 0.05 was considered statistically significant.

RESULTS

A total of 24,410 gout patients with and without colchicine use, 
who had been selected from the NHIRD, were included in the 
final analysis after propensity score matching. The flowchart 
of the study population selection protocol is shown in Figure 1.

Table 1 shows that the colchicine group and non-colchicine 
group both had similar age and gender distributions after 
propensity score matching. Moreover, we found that males and 

FIGURE 1 | The study population selection protocol.
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patients aged 20 to 65 years predominated. The mean ages of 
the colchicine and non-colchicine groups were 55 (SD = 16) and 
54.1 (SD = 15.3) years, respectively. As compared with the non-
colchicine group, the colchicine group had a higher prevalence 
of hypertension at baseline (p < 0.05). The prevalence rates of the 
other comorbidities, i.e., CLD, CKD, COPD, DM, did not show 
significant differences between the two groups (p > 0.05).

As shown in Figure 2, the results of Kaplan-Meier analysis 
revealed that the cumulative incidence of pneumonia rose over 
time. The trend can be observed in both the colchicine and non-
colchicine groups. Furthermore, the colchicine group showed 
a higher cumulative incidence of pneumonia than the non-
colchicine group (log-rank test, p < 0.001).

Table 2 demonstrates that the overall incidence rates of 
pneumonia, in the colchicine group and non-colchicine group, 
were 18.6 and 12.6 per 1,000 person-years, respectively. After 
adjustment for age, gender, and comorbidities, the colchicine 
group exhibited a higher risk of pneumonia compared with the 
non-colchicine group [adjusted HR (aHR), 1.42; 95% confidence 
interval (CI), 1.32 to 1.53]. The incidence of pneumonia was 
higher in gout patients 65 years or older than in those aged 20 
to 65 years and was higher in males than in females. Using a Cox 
proportional hazard model, the adjusted HR of pneumonia was 
not only 4.41-fold higher in gout patients 65 years or older than 
in those aged 20 to 65 years (95% CI, 4.06–4.80), but was also 
1.26-fold higher in males than in females (95% CI, 1.16–1.37). 
Moreover, the risk of pneumonia was higher in patients with 
hypertension, CKD, COPD, and DM (p < 0.05).

In Table 3, the result of the subgroup analysis revealed that the 
aHRs of the colchicine group compared with the non-colchicine 
group based on demographic factors and comorbidities. Patients 
aged 20 to 65 years and 65 years or older in the colchicine group 
were more likely to develop pneumonia than their respective 
counterparts in the non-colchicine group. Moreover, with respect 
to gender, there was a significant difference in the incidence of 
pneumonia between the colchicine group and the non-colchicine 
group. In the colchicine group, all of the selected comorbidities 

were associated with increased risk of pneumonia. Moreover, the 
greatest magnitude of aHR could be observed in patients with 
chronic liver disease.

Table 4 shows the risk of developing pneumonia based on 
cumulative days of colchicine use. Individuals taking colchicine 
for less than 8 days, more than 8 days but less than 32 days, and 
more than 33 days had aHRs of 1.33 (95% CI, 1.20-1.48), 1.45 
(95% CI, 1.31-1.60), and 1.47 (95% CI, 1.33-1.62), respectively. 
That is to say, the risk of developing pneumonia increased with 
duration of colchicine use. Cumulative dose of colchicine was 
divided into three groups: less than 9 mg, more than 9 mg but 
less than 24 mg, and more than 24 mg. The aHRs were 1.38 
(95% CI, 1.25-1.53), 1.43 (95% CI, 1.29-1.58), and 1.45 (95% CI, 
1.31-1.60), respectively. The risk of pneumonia increased with 
cumulative dose of colchicine.

FIGURE 2 | Comparison of cumulative incidences of pneumonia in the 
patients with and without taking colchicine.

TABLE 1 | Demographic characteristics of gout patients treated with and without colchicine.

Before PS matched p-value After PS matched p-valuea

Colchicine  
(N = 19,718), n (%)

Non-Colchicine  
(N = 17,460), n (%)

Colchicine  
(N = 12205), n (%)

Non-Colchicine  
(N = 12205), n (%)

Age, year  <0.001 <0.001
20–65 15,548 (78.9) 12,543 (71.8) 8,560 (70.1) 8,978 (73.6)
≧65 4,170 (21.1) 4,917 (28.2) 3,645 (29.9) 3,227 (26.4)
Mean ± SD 49.8 ± 16.6 55.4 ± 14.8  <0.001 55 ± 16 54.1 ± 15.3 <0.001
Gender  <0.001 0.108
Female 3,582 (18.2) 7,359 (42.1) 3,582 (29.3) 3,697 (30.3)
Male 16,136 (81.8) 10,101 (57.9) 8,623 (70.7) 8,508 (69.7)
Hypertension 5,530 (28) 7,458 (42.7)  <0.001 4,908 (40.2) 4,738 (38.8) 0.026 
Chronic liver disease 1,860 (9.4) 3,139 (18)  <0.001 1,836 (15) 1,765 (14.5) 0.200 
Chronic kidney 
disease

343 (1.7) 332 (1.9) 0.243 248 (2) 246 (2) 0.928 

COPDb 943 (4.8) 1057 (6.1) 0.688 751 (6.2) 690 (5.7) 0.098 
Diabetes 1,793 (9.1) 3,482 (19.9)  <0.001 1,743 (14.3) 1,835 (15) 0.096 

aBold font represents statistical significance (p< 0.05).
bCOPD, chronic obstructive pulmonary disease.
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DISCUSSION

This is the largest real-world study on the risk of pneumonia 
in gout patients using colchicine. We found that colchicine 
increased the risk of contracting pneumonia in gout patients. 
Our results showed a 42% greater hazard of pneumonia in gout 
patients using colchicine compared with gout patients not using 
colchicine. The risk of pneumonia risk was higher in older gout 
patients than in younger gout patients. It was also higher in 
males than in females, and in people with comorbidity compared 

with those without comorbidity. In addition, risk of developing 
pneumonia increased in proportion to colchicine dosage and 
duration of use.

Spaetgens et al. (2017) investigated infections in gout patients, 
including risk of pneumonia in colchicine users. Their results 
showed that patients with gout who used colchicine >31 days had 
a higher risk of contracting pneumonia. In contrast, gout patients 
who used colchicine ≦30 days had a lower risk, which was not 
consistent with our results. However, in the present study, the 
studied population was far larger than that in the UK study, and 

TABLE 3 | Subgroup analysis of pneumonia risk in gout patients with and without colchicine treatment by Cox proportional hazard model.

Colchicine Non-Colchicine

N No. of Pneumonia N No. of Pneumonia HRb (95% CI)a

Age (years)
20-65 8,560 639 8,978 418 1.58 (1.39-1.78)
≧65 3,645 1,048 3,227 709 1.36 (1.23-1.49)
Gender
Female 3,582 505 3,697 323 1.50 (1.31-1.73)
Male 8,623 1,182 8,508 804 1.40 (1.28-1.53)
Hypertension
No 7,297 735 7,467 504 1.46 (1.31-1.64)
Yes 4,908 952 4,738 623 1.41 (1.27-1.56)
Chronic liver disease
No 10,369 1,456 10,440 994 1.41 (1.30-1.53)
Yes 1,836 231 1,765 133 1.57 (1.27-1.94)
Chronic kidney disease
No 11,957 1,629 11,959 1083 1.42 (1.32-1.53)
Yes 248 58 246 44 1.37 (0.91-2.08)

p for interaction = 0.869
COPD
No 11,454 1,451 11,515 959 1.43 (1.32-1.55)
Yes 751 236 690 168 1.40 (1.14-1.71)
Diabetes
No 10,462 1,299 10,370 872 1.39 (1.28-1.52)
Yes 1,743 388 1,835 255 1.53 (1.30-1.79)

aBold font represents statistical significance (p < 0.05).
bAdjusted for age, gender, hypertension, chronic liver disease, chronic kidney disease, chronic obstructive pulmonary disease (COPD), and diabetes.

TABLE 2 | Analysis of factors affecting pneumonia risk in gout patients treated with and without Colchicine by Cox proportional hazard model.

No. of Pneumonia 
event

Observed
Person-Years

Incidence Density
(Per 1000 

Person-Years)

Crude HR 
(95% CI) a

Adjusted HRc 
(95% CI) a

Colchicine
No 1,127 89,638 12.6 1 1
Yes 1,687 90,748 18.6 1.48 (1.37-1.59) 1.42 (1.32-1.53)
Age
20-65 1,057 136,667 7.7 1 1
≧65 1,757 43,720 40.2 5.37 (4.98-5.80) 4.41 (4.06-4.80)
Gender
Female 828 54,199 15.3 1 1
Male 1,986 126,187 15.7 1.03 (0.95-1.12) 1.26 (1.16-1.37)
Hypertension 1,575 64,894 24.3 2.31 (2.14-2.49) 1.33 (1.22-1.44)
Chronic liver disease 364 28,135 12.9 0.80 (0.71-0.89) 1.01 (0.90-1.13)
Chronic kidney disease 102 2,416 42.2 2.90 (2.38-3.53) 1.75 (1.43-2.13)
COPDb 404 9,566 42.2 3.02 (2.71-3.35) 1.80 (1.61-2.00)
Diabetes 643 23,187 27.7 2.04 (1.87-2.23) 1.63 (1.49-1.78)

aBold font represents statistical significance (p < 0.05).
bCOPD, chronic obstructive pulmonary disease.
cAdjusted for age, gender, hypertension, chronic liver disease, chronic kidney disease, COPD and diabetes.
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therefore, our findings may have more accurately reflected the 
relationship between colchicine and pneumonia.

The mechanism of colchicine to relieve gout involves the 
inhibition of microtubule formation (Andreu and Timasheff, 1982; 
Luduena and Roach, 1991). However, microtubule polymerization is 
related to many cell functions, such as intracellular vesicle transport, 
secretion of cytokines and chemokines, cell migration, cell division, 
and regulation of gene expression (Caviston and Holzbaur, 2006). 
Disruption of microtubule formation may cause adverse effects. A 
number of reactions resulting from colchicine usage may explain the 
increased risk of pneumonia infection in gout. First, NADPH oxidase 
mediates the production of superoxide anions by neutrophils. 
The assembly of the NADPH oxidase complex is disrupted by 
interference of microtubule polymerization. Therefore, by using 
low doses of colchicine, superoxide produced by neutrophils can be 
inhibited (Chia et al., 2008). Moreover, superoxide is a factor used by 
neutrophils to fight against viruses and bacteria (Winterbourn et al., 
2016). Thus, if the NADPH oxidase-superoxide system is weakened, 
there is a greater likelihood of pneumonia infection. Second, by 
decreasing neutrophil l-selectin expression and changing the 
distribution of E-selectin on endothelial cells, colchicine can decrease 
neutrophil recruitment and adhesion to inflamed tissues (Cronstein 
et al., 1995). Accordingly, as the effectiveness of neutrophils passing 
through blood vessels has been reduced, they may not be able to 
reach tissue and fight against bacteria. Third, leukotriene B4 (LTB4) 
is a mediator of inflammation and a chemo-attractant. LTB4 also 
takes part in promoting the adhesion and mobility of neutrophils. 
Colchicine dramatically decreases leukocyte adherence and 
emigration induced by LTB4 (Asako et al., 1992). Paschke et  al. 
investigated the effect of colchicine on the regulation of cell motility. 
They postulated that colchicine could modulate the stiffness, 
elasticity, and viscosity of neutrophils through the reorganization of 
subcellular compartments (Paschke et al., 2013). Hence, colchicine 
is thought to affect the motility and deformability of neutrophils in 
specific places at therapeutic doses. To date, the mechanism of the 
relationship between colchicine and pneumonia remains unclear, 
although intriguing recent evidence has shed light on the apparent 
immuno-suppressive characteristic of colchicine. It is known that 
the cytochrome P450 (CYP) 3A4 enzyme can metabolize colchicine. 

Recently, Dalbeth et al. confirmed that combination of colchicine 
and CYP3A4 inhibitors, such as cyclosporin, tacrolimus, and 
imidazole, may increase intracellular accumulation of colchicine, 
which can lead to increased infections (Dalbeth et al., 2014; Stack 
et al., 2015). The abovementioned findings support our hypothesis 
that colchicine, an immunosuppressive drug widely used in the 
treatment of gout, weakens the immune system, rendering the 
patient prone to pneumonia infection.

This is the first study to investigate the relationship between 
cumulative doses of colchicine and pneumonia. We postulated 
that colchicine was a risk factor and applied 1:1 propensity score 
matching to adjust for demographic factors and comorbidities. A 
major strength of this study was the use of a nationwide population-
based database (NHIRD). The NHIRD allows researchers to 
readily determine the incidence and correlations of selected factors 
for virtually the entire population of Taiwan. Also, the retrospective 
nature of the study design minimized any potential selection bias, 
reference bias, and participant bias in this population-based study. 
The analysis of data obtained from the NHIRD for the period 2000 
to 2013 in Taiwan revealed that gout patients taking colchicine had 
a significantly greater risk of developing pneumonia, and there was 
also a significant dose-dependent effect.

Our study had several limitations. First, information about 
lifestyle, such as smoking habit and alcohol consumption, are not 
collected in the claims-based insurance database. To reduce this 
bias, we adjusted for COPD, which would cover smoking habit, 
chronic liver disease, which would reflect alcohol consumption, and 
other comorbidities. Second, there is no genomic variables in this 
study because the NHIRD does not record related data. Third, all of 
the diagnoses in the NHIRD were made by physicians using ICD-
9-CM codes. Thus, the severity or pathogen of pneumonia was not 
available in this database. Patients with mild pneumonia may not 
have been included in our analysis because we selected pneumonia 
patients diagnosed from emergency visits or admissions as well as 
gout patients diagnosed with at least three outpatient visits or one 
admission to ensure that only patients with an accurate diagnosis 
were selected. Finally, our study design was retrospective so 
additional prospective studies are needed to elucidate the causal 
relationship between colchicine and pneumonia. Furthermore, 

TABLE 4 | Analysis of pneumonia risk in gout patients based on Colchicine dose and duration using Cox proportional hazard model.

N No. of Pneumonia 
events

Observed 
Person-Years

Incidence 
Density (Per 1000 

Person-Years)

Crude HR 
(95% CI)a

Adjusted HRb 
(95% CI)a

Cumulative days of 
Colchicine use
No 12,205 1,127 89,638 12.6 1 1
 <8 days 3,890 481 29,962 16.1 1.27 (1.15-1.42) 1.33 (1.20-1.48)
8-32 days 4,207 587 31,204 18.8 1.50 (1.35-1.65) 1.45 (1.31-1.60)
≧33 days 4,108 619 29,583 20.9 1.66 (1.51-1.84) 1.47 (1.33-1.62)

Cumulative dose of 
Colchicine use
None 12,205 1,127 89,638.43 12.6 1 1
Low (<9 mg) 3,916 529 29,599.42 17.9 1.42 (1.28-1.58) 1.38 (1.25-1.53)
Median (9-24 mg) 4,198 552 31,262.56 17.7 1.40 (1.27-1.55) 1.43 (1.29-1.58)
High (≧24 mg) 4,091 606 29,886.03 20.3 1.61 (1.46-1.78) 1.45 (1.31-1.60)

aBold font represents statistical significance (p < 0.05).
bAdjusted for age, gender, hypertension, chronic liver disease, chronic kidney disease, chronic obstructive pulmonary disease (COPD), and diabetes.
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risk factors may vary among different countries, and thus further 
research is necessary to confirm the association found in this study.

In conclusion, this nationwide population-based cohort study 
revealed that colchicine use was associated with higher risk of 
pneumonia in gout patients. Therefore, it is crucial that gout 
patients taking colchicine be prescribed the minimally effective 
dosage for as short a duration as possible to minimize the risk of 
developing pneumonia.
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