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Review Article

Mortality in Korean Patients With Rheumatoid Arthritis
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Rheumatoid arthritis (RA) is a chronic inflammatory disease in which the abnormal immune system causes arthritis. We reviewed previous studies about the mortality and causes of death in Korean patients with RA. Also, we discussed the association
between comorbidities and mortality in Korean patients with RA. In Korea, a few epidemiologic studies reporting mortality rates
in patients with RA have been conducted using large databases. According to these data sources, the estimated mortality rate
of Korean patients with RA from 1.29% to 1.65%. Despite substantial improvements in RA management, the mortality rate of
patients with RA remains higher than that of the general population. Also, the most common cause of death was malignancy,
and respiratory disease and cardiovascular disease followed. The malignancy-specific mortality rate of patient with RA was not
higher than that of the general population; however, several causes of death, such as respiratory disease and infections, were
associated with a higher mortality rate among patients with RA than among the general population. Therefore, to increase the
survival rate of patients with RA, attention should be paid to the management of comorbidities as well as to the RA itself. (J
Rheum Dis 2021;28:113-118)
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INTRODUCTION

In the past several decades, the introduction of biologics
and a treat-to-target strategy have improved the RA outcomes including improved disease activity and reduced
mortality [6-8]. However, despite substantial improvements in RA management, the mortality associated with
RA is still high.
In this review, we report the mortality and causes of
death in Korean patients with RA reported in previous
studies. In addition, we discuss the association between
comorbidities and mortality in RA.

Rheumatoid arthritis (RA) is a chronic inflammatory
disease in which an abnormal immune system causes
joint symptoms. Although RA is characterized by joint
symptoms, other organ systems can also be involved.
Patients with RA have a higher mortality risk than the
general population. Many foreign studies have previously
confirmed that the mortality rate of individuals with RA
is 1.4-to 2.0-fold higher than that of the general population [1-5]. In addition, different countries have different causes of death in patients with RA. Because different
countries have different life expectancies, population
composition, and causes of death. These differences may
be due to genetic factors, environmental factors, socioeconomic status, treatment strategies, health insurance,
and health care.
Treatment for patients with RA has improved over time.

MAIN SUBJECTS
Mortality rates in Korean patients with RA
Three studies have reported the mortality rate in Korean
patients with RA [9-11] (Table 1). The study performed
by Lee et al. [11] is an extension of the study performed
by Kim et al. [9] conducted by the same institution. These
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Table 1. Studies of mortality in Korea patients with RA
Study

Year of
study

Study period (yr)

Kim et al. [9]
Choi et al. [10]
Lee et al. [11]

2012
2019
2020

2001∼2007
2002∼2013
2001∼2015

Study focus

Number of deaths
(PY or persons)

All RA
57/1,534 persons
Seropositive RA 86/6,700 PY
All RA
225/2,355 persons

Age of study
population

Mortality rate
(95% CI)

≥19
All ages
≥19

SMR 1.35 (1.02∼1.74)
IRR 1.29 (1.02∼1.64)
SMR 1.65 (1.44∼1.87)

RA: rheumatoid arthritis, PY: person-year, CI: confidence interval, SMR: standardized mortality ratio, IRR: incidence rate ratio.

Table 2. Various causes of death in Korea patients with RA

Cause of death

Kim et al. [9]
(57/1,534 persons*)
Number of
cases

Malignancy
Respiratory disease
Cardiovascular disease

12
10
10

Musculoskeletal disease
Infection
Other heart disease
Neurologic disease
Endocrine disease
Gastrointestinal disease
Liver disease
Renal disease
Hematologic disorder
Amyloidosis
Accident/Suicide
Unknown

5
2
2
4
4
1
1
3
3

SMR (95% CI)
0.84 (0.43∼1.47)
4.66 (2.13∼8.85)
IHD 2.09 (0.68∼4.88)
CVD 0.73 (0.24∼1.70)
5.88 (0.15∼32.76)
-

Choi et al. [10]
(86/6,700 PY*)

Lee et al. [11]
(225/2,355 persons*)

Number of
cases

IRR (95% CI)

Number of
cases

16
10
13

0.66 (0.39∼1.11)
2.10 (1.00∼4.39)
0.91 (0.50∼1.64)

40
38
32

11
7
3
2
3
3
8
10

4.41 (1.60∼12.17)
1.51 (0.42∼5.50)
0.72 (0.16∼3.17)
1.38 (0.38∼4.93)
1.68 (0.46∼6.21)
1.15 (0.53∼2.48)
1.68 (0.82∼3.44)

21
18
13
9
10
4
2
6
2
1
12
17

RA: rheumatoid arthritis, PY: person-year, SMR: standardized mortality ratio, IRR: incidence rate ratio, CI: confidence interval, IHD:
ischemic heart disease, CVD: cerebrovascular disease. *Number of deaths (PY or persons).

two studies [9,11] employed a cross-sectional design in a
Hanyang BAE (Bae registry of Autoimmune diseases for
Epidemiology) RA cohort [9], which is the largest cohort
in Korea. The BAE RA cohort is composed of Korean patients with RA who are older than 19 years old, fulfill the
1987 revised American College of Rheumatology criteria
[12], and were treated at Hanyang University Hospital for
Rheumatic Diseases, which is a tertiary referral center.
These studies calculated of age- and sex- adjusted standardized mortality ratio (SMR). The SMR of the study conducted in 2012 [9] was 1.35 (95% confidence interval
[CI] 1.02∼1.74), and that of the study conducted in 2020
[11] was 1.65 (95% CI 1.44∼1.87). Another study performed by Choi et al. [10] was performed based on the
National Health Insurance Service claims data, and an incidence rate ratio (IRR) of 1.29 (95% CI 1.02∼1.64) was
114

calculated.
In addition, many foreign studies have previously confirmed that the mortality rate of individuals with RA is
higher than that of the general population. Sokka and colleagues [2] published a review in 2008 that analyzed
many cohorts from 1953 to 2005. In this review article,
the mortality rates of patients with RA were 1.5-1.6-fold
higher than that of the general population, with similar
patterns observed over 60 years. Similar results were
found in subsequent studies. According to a Japanese
study conducted in 2010 [3], the SMR was between 1.46
(95% CI 1.32∼1.60) and 1.90 (95% CI 1.75∼2.07) for all
patients. In a Canadian study [4], the SMRs for patients
with RA in 1996∼1997, 2000∼2001, 2004∼2005, and
2008∼2009 were 1.51 (95% CI 1.43∼1.59), 1.50 (95%
CI 1.43∼1.57), 1.43 (95% CI 1.37∼1.50), and 1.41
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(95% CI 1.35∼1.47), respectively. The mortality rate of
patients with RA has decreased over time but remains
elevated compared with that of the general population,
with 40%∼50% more deaths among patients with RA.
Furthermore, in a Dutch study conducted in 2017 [5], the
estimated SMR for all-cause mortality was 1.54 (95% CI
1.41∼1.67).
Therefore, the relative excess mortality in RA remained
unchanged over time despite substantial improvements
in RA management. This shows that excess mortality still
occurs in RA.

Causes of death in Korean patients with RA
Three Korean studies have reported causes of death in
Korean patients with RA [9-11] (Table 2). In all three
studies, the most common cause of death was
malignancy. Respiratory disease and cardiovascular disease followed. In Western studies, cardiovascular disease
was the main cause of death, followed by malignancy and
respiratory disease [1,2,5,13,14]. However, in Japan, similar to in Korea, malignancy and respiratory disease were
the main causes of death, followed by cardiovascular disease [3].
In Korea, the malignancy-specific mortality rate of patients with RA was not higher than that of the general
population; however, several causes of death, such as respiratory disease and infections, were associated with a
higher mortality rate among patients with RA than
among the general population. In a Japanese study [3],
malignancy and respiratory disease were the major causes
of death in patients with RA, but the malignancy-specific
mortality rates were not higher than those of the general
population, and the respiratory disease-specific mortality
rates were higher than those of the general population. In
Western studies, cardiovascular disease is the most common acute cause of death, but infections and pulmonary
disease are more common causes of death in patients
with RA than in the general population [2].
Malignancy was the most common cause of death in
Korean patients with RA. Even in the general population
in Korea, the mortality rate from malignancy was the
highest in the latest decade of the Korean National
Statistical Office data. In 2019, the malignancy-related
death rate in the general population was the highest, with
158.2 deaths per 100,000 people, and malignancy-related
deaths have continued to increase. In the study performed by Kim et al. [9], the malignancy-specific SMR
among patients with RA was 0.84 (95% CI 0.43∼1.47),
www.jrd.or.kr

which was not higher than that in the general population.
Furthermore, in the study performed by Choi et al. [10],
the malignancy-specific IRR among patients with RA was
0.66 (95% CI 0.39∼1.11), which was not higher than
that in the general population. Therefore, the malignancy-related death rate in patients with RA cannot be
considered higher than that in the general population.
Even in Japan, malignancy was the main cause of death
(24.2%) in patients with RA. In addition, malignancy was
the most common cause of death in the general male population in Japan, and the malignancy-related death rate in
both male and female patients with RA was not higher
than that in both males and females in the general population [3]. In Western studies, malignancy was the second most common cause of death in patients with RA.
Outcomes in American patients with RA are similar to
those in the general US population because malignancy is
the second most common cause of death in general US
population [2]. Thus, while malignancy is a major cause
of death in patients with RA worldwide, the mortality rate
among there patients is not higher than that in the general population.
In the studies [9,10] that calculated the cause-specific
SMR or IRR, determining some causes of death that were
more common in patients with RA than in the general
population was possible. In both studies, respiratory disease and infections were associated with a higher mortality rate in Korean patients with RA than in the general
population. In the study performed by Kim et al. [9], the
respiratory disease-specific SMR was 4.66 (95% CI 2.13
∼8.85), and in the study performed by Choi et al. [10],
the respiratory disease-specific IRR was 2.10 (95% CI
1.00∼4.39); these values were higher among patients
with RA than in the general population. Furthermore, in
the study performed by Kim et al. [9], the infection-specific SMR was 5.88 (95% CI 0.15∼32.76), and
in the study performed by Choi et al. [10], the infection-specific IRR was 4.41 (95% CI 1.60∼12.17);
these values were higher among patients with than in the
general population. Among respiratory diseases, interstitial lung disease (ILD) and pneumonia were the most
significant causes. Even in Japan, respiratory disease was
the main cause of death (24.2%) in patients with RA.
Similar to the findings of Korean studies, ILD and pneumonia were the most significant causes. Respiratory disease was a prominent cause of death in both male and female Japanese patients with RA. ILD was also a prominent cause of death in patients with RA but was not usu115
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ally observed as a cause of death in the general Japanese
population [3]. Even in foreign study, respiratory disease
and infection were more common in patients with RA
than the general population as attributed causes of death.
Among these, infection was the acute cause of death with
the highest increased frequency in patients with RA compared with the general population: 14.3% of patients with
RA compared with 1.0% and 4.4% in the US population
in 1977 and 2005, respectively [2]. Treatment for RA
should always be selected considering the possibility of
ILD and infection. Furthermore, vaccination against influenza and pneumococcus should also be implemented
[15,16]. Active diagnosis and treatment of pneumonia
and infection may increase the survival rate.
In the study performed by Kim et al. [9], the ischemic
heart disease-specific SMR was 2.09 (95% CI 0.68∼
4.88), and the cerebrovascular disease-specific SMR was
0.73 (95% CI 0.24∼1.70). In the study performed by
Choi et al. [10], the cardiovascular disease-specific IRR
was 0.91 (95% CI 0.50∼1.64). Even in a Japanese study
[3], the authors said that cardiovascular disease did not
seem to be a prominent cause of death in patients with RA
compared with the general Japanese population.
Although in Western studies cardiovascular disease was
the most common cause of death in patients with RA, this
result was similar to findings in the general US population [2]. Thus, the proportion of cardiovascular disease-related deaths among patients with RA was not substantially higher than that in the general population.

Association between comorbidities and mortality
in Korean patients with RA
The increased prevalence of comorbidities in patients
with RA is associated with mortality. According to a study
that confirmed the impact of comorbidities on mortality
[11], patients with RA with multiple comorbidities had
increased mortality compared with patients without any
comorbidities. Compared with patients without any comorbidities, in patients with one comorbidity, the adjusted hazard ratio (HR) was 1.05 (95% CI 0.78∼1.41),
and in patients with two or more comorbidities, the adjusted HR was 2.01 (95% CI 1.13∼3.57).
Several studies addressing comorbidities in RA have
been published. In a study that confirmed the prevalence
of comorbidities in Korean patients with RA using the
Korea National Health and Nutrition Examination Survey
[17], patients with RA had more comorbidities including
hypertension, dyslipidemia, myocardial infarction or an116

gina, stroke, osteoarthritis, lung cancer, colon cancer, pulmonary tuberculosis, asthma, diabetes, depression, thyroid disease, and chronic kidney disease than the general
population. After adjusting for socioeconomic and lifestyle characteristics, RA was associated with an increased
prevalence of myocardial infarction or angina (odds ratio
[OR] 1.86, 95% CI 1.17∼2.96), pulmonary tuberculosis
(OR 1.95, 95% CI 1.24∼3.09), asthma (OR 1.97, 95% CI
1.05∼3.71), thyroid disease (OR 1.71, 95% CI 1.05∼
2.77), depression (OR 2.38, 95% CI 1.47∼3.85), and
hepatitis B (OR 2.34, 95% CI 1.15∼4.80) compared with
the general population. All of these comorbidities may affect mortality in patients with RA.
Another study related to comorbidity and mortality has
been reported in Korea. In a study that confirmed the
prevalence of ILD in patients with RA and assessed its effect on mortality [18], the prevalence of ILD in Korean patients with RA was 1.8%. ILD was significantly associated
with increased mortality in patients with RA (HR 7.89,
95% CI 3.16∼19.69). ILD is a commonly recognized
complication associated with RA that can have a considerable effect on morbidity and mortality [19]. ILD is an
important risk factor for mortality in patients with RA.
Therefore, to increase the survival rate of patients with
RA, attention should be paid to all comorbidities in these
patients.

Association between therapies and mortality in
Korean patients with RA
There have been few studies in Korea on the association
between therapies and mortality in patients with RA.
According to one study [11], biologic usage was confirmed to have an effect on reducing the mortality rate of
patients with RA. The proportion of survivors among biologic-experienced patients was higher than that among
biologic-naive patients (97.6% vs. 89.6%; p＜0.05). In
the biologic-experienced patients, the adjusted HR was
0.39 (95% CI 0.17∼0.88). However, the absence of full
information of medication and the small sample size of
biologic users were limitations of this study. Furthermore,
in older patients with RA-ILD, lung complications and
death can occur after initial anti-tumor necrosis factor
(TNF) treatment [20]. Therefore, anti-TNF therapy
should be used with caution in these patients.
There have been many Western studies on the association between therapies and mortality in patients with RA.
In a study using the UK Clinical Practice Research
Datalink [21], the authors examined the incidence of gluJ Rheum Dis Vol. 28, No. 3, July, 2021
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cocorticoid-related serious adverse events in patients
with RA and non-RA patients. In patients with RA, glucocorticoids were associated with an elevated risk of death
(adjusted OR 1.33, 95% CI 1.19∼1.48). On the other
hand, therapies for RA, including methotrexate and biologic agents, have been reported to be associated with reduced mortality rates in patients with RA. In 2002, one
study reported that patients who responded to methotrexate had lower mortality than patients who did not respond to methotrexate [22], and a study published in the
Lancet revealed that proper use of methotrexate reduces
mortality from cardiovascular disease to provide substantial survival benefits [23]. In a Spanish study [24],
the authors investigated the impact of anti-TNF therapy
on the survival of patients with RA. There was a significant increase in the rate of relevant infections in patients treated with anti-TNF therapy. However, mortality,
other than infection, was not higher than expected in patients with RA treated with anti-TNF therapy. According
to a meta-analysis published in the Lancet [25], the use of
low-dose biologics did not increase the risk of infection,
but the use of standard-dose biologics was associated
with a 1.31 times increased risk, and the use of high-dose
biologics increased the risk of infection by 1.90 times.
Therefore, although biologic therapy is associated with
reduced mortality in patients with RA, the use of these
therapies should always be chosen with the possibility of
infection in mind.

CONCLUSION
Several studies evaluating mortality and causes of death
in Korean patients with RA have been conducted. Despite
substantial improvements in RA management, the mortality in RA is still high. However, the arrival of new anti-rheumatoid drugs with better efficacy and fewer side
effects than existing drugs may lead to positive progress
and an improved prognosis with reduced mortality in patients with RA. Attention to the management of comorbidities as well as RA itself may also improve the survival of patients with RA.
It is regrettable that there is not much research on mortality and causes of death in Korean patients with RA. In
the future, further studies of other additional risk factors,
predictive markers, and therapies affecting mortality in
Korean patients with RA should be performed.
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