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Objective: To determine the risk for tuberculosis infection in
patients with rheumatoid arthritis before the anti-cytokine era
in Japan.
Patients and methods: A database of a single-institute-based
large observational cohort study for rheumatoid arthritis at
the Institute of Rheumatology, Tokyo Women’s Medical
University, Tokyo, Japan, was analysed. Information on the
history of tuberculosis infection was collected by patient self-
reporting during April and October 2003. The age-adjusted
incidence rate and relative risk for tuberculosis infection were
investigated.
Results: Among 5044 patients with rheumatoid arthritis, 483
(9.6%) patients claimed to have a history of tuberculosis
infection before October 2002. The frequency of history of
tuberculosis increased according to the age of the patient.
Four cases of new-onset tuberculosis were identified among
5544 patients with rheumatoid arthritis during 1 year. The
age-adjusted incidence of tuberculosis was 42.4/100 000
patients. The relative risk for tuberculosis was 3.21 (95%
confidence interval (CI) 1.21 to 8.55), and that of men and
women was 10.59 (95% CI 3.42 to 32.78) and 1.41 (95% CI
0.2 to 10), respectively.
Conclusion: There was an increased risk of tuberculosis
infection in Japanese patients with rheumatoid arthritis,
especially in male patients before the introduction of anti-
tumour necrosis factor treatment. These data should form the
basis for the risk management of anti-cytokine treatment in
Japan.

T
he introduction of biological agents against tumour
necrosis factor a (TNFa)1 2 represents a major advance
in the treatment of rheumatoid arthritis. On the other

hand, an increased occurrence of tuberculosis is one of the
major concerns.3 4 TNFa has a key role in suppressing
mycobacterial infections,5 and the emergence of active
tuberculosis infection is reported soon after the introduction
of infliximab.3 In Spain, the incidence of tuberculosis
increased in patients with rheumatoid arthritis after the
introduction of anti-TNF agents. In Japan, the incidence of
tuberculosis in the general population is high compared with
that evident in the US6 or UK,7 and is comparable with that in
Spain.8 Therefore, the increase in tuberculosis after the
introduction of anti-TNF agents is of grave concern.
However, there has been no systematic investigation of the
incidence of tuberculosis in patients with rheumatoid
arthritis in Japan so far, and this is required to facilitate
accurate interpretation of the current problem.

We have established a large observational cohort survey of
patients with rheumatoid arthritis from 2000 in our institute.
By using the database in this cohort, we investigated the

prevalence and incidence of tuberculosis infection among
Japanese patients with rheumatoid arthritis just before the
launch of biological anti-TNF agents in Japan.

PATIENTS AND METHODS
This report relates to two studies analysing a large observa-
tional cohort study for rheumatoid arthritis at the Institute of
Rheumatology, Tokyo Women’s Medical University, Tokyo,
Japan, that started in October 2000. A survey is conducted
every 6 months on all patients with rheumatoid arthritis
treated at the institute, who have given informed consent.
Three major domains are included in this survey system: (1)
the doctor’s evaluation (swollen and tender joints, the level
of disease activity on a visual analogue scale), (2) the
patient’s evaluation (pain and general health on a visual
analogue scale and the Stanford Health Assessment
Questionnaire Functional Index (disability)) at each survey,
and (3) the patient’s report of events (infection, hospitalisa-
tion, operation, drugs, etc), which occurred within the
previous 6 months, and laboratory data. Patients were
instructed to complete the questionnaire at home and to
mail the completed forms within 2 weeks in a pre-addressed
and pre-stamped envelope. The questionnaires were mailed
to patients who failed to join the subsequent survey, to obtain
the information.

In study 1, the history (before October 2002) of tubercu-
losis was collected at the sixth survey conducted in April
2003, when the active screening programme regarding
tuberculosis was started. Questions asked were: ‘‘Have you
ever had tuberculosis? If so, were you treated? If you had
extra-pulmonary tuberculosis, please specify the organ.’’ The
number of patients with a history of tuberculosis was based
on the patient’s self-report.

In study 2, information on the recent onset (within
6 months) of tuberculosis was collected in the questionnaire
by the question: ‘‘Have you ever had tuberculosis within this
6 months?’’ at two consecutive surveys in April 2003 (sixth
survey) and October 2003 (seventh survey). The diagnosis of
a patient with a recent onset of tuberculosis was validated by
medical records or by information provided by corresponding
hospitals. The age-adjusted incidence rate and relative risk of
our cohort data in 1 year from October 2002 to September
2003 were standardised on the basis of the database officially
reported from The Research Institute of Tuberculosis Japan
Anti-Tuberculosis Association (http://www.jata.or.jp/rit/rj/
stoukei02.htm).

RESULTS
In study 1, among 5044 patients with rheumatoid arthritis
(870 men and 4174 women), 484 (9.6%) patients claimed to
have a history of tuberculosis infection before October 2002.
Men (n = 117, 13.3%) exhibited a significantly higher
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frequency of a history of tuberculosis than women (n = 367,
8.8%; p,0.001). Pulmonary tuberculosis affected 454
patients and extrapulmonary tuberculosis affected 52
patients. Twenty two patients had both pulmonary and
extrapulmonary disease. The locations of extrapulmonary
organs were bones/joints in 10, pleurae and bronchi in 10,
cervical lymph nodes in 9, kidney in 6, skin in 5, peritoneum
in 4, intestine in 3, eye in 3, uterus in 2 and disseminated in 1
patient. One of the patients had both disseminated and bone
tuberculosis. Figure 1 shows the percentage of the history of
tuberculosis of men and women in each age range. The
percentage increased with age of the patient, and men had a
higher percentage of history of tuberculosis than women. No
significant difference was found between the groups of
patients with or without a history of tuberculosis with regard
to the percentage of patients receiving treatment with
steroids or disease-modifying antirheumatic drugs.

In study 2, during the period between October 2002 and
September 2003, four patients (3 men and 1 woman) with
recent-onset tuberculosis were identified among 5544 (970
men, and 4574 women) patients with rheumatoid arthritis
who enrolled in one or both surveys in April 2003 or October
2003. Four patients had received treatment with low-dose
prednisolone (5–10 mg/day) and two patients had received
methotrexate (4–6 mg/week). One patient died from acute
interstitial pneumonia during the treatment of lung tubercu-
losis, and the other three patients recovered.

The age-adjusted incidence rate of tuberculosis was 42.4/
100 000 patients (4836 patient-years) in patients with
rheumatoid arthritis, whereas the incidence rate was 25.8/
100 000 patients in the Japanese general population (table 1).
In men, the incidence rate was 173.4/100 000 patients in
patients with rheumatoid arthritis, whereas it was 34.2/
100 000 in the general Japanese male population. In women,
the incidence rate was 13.1/100 000 in patients with
rheumatoid arthritis whereas it was 17.7/100 000 in the
general Japanese female population. The relative risk for
tuberculosis in our population with rheumatoid arthritis was
3.21 (95% confidence interval (CI) 1.21 to 8.55) whereas that
of male and female patients was 10.59 (95% CI 3.42 to 32.78)
and 1.41 (95% CI 0.2 to 10), respectively (table 1).

DISCUSSION
This is the first report of a large observational cohort study
regarding the incidence of tuberculosis in Japanese patients
with rheumatoid arthritis, and presumably the last report just
before the dawn of the era of novel biological agents. Our
study is not multi-institutional but is based on a single
institution and may, thus, not be representative of the
general situation in Japan. However, the large number of
patients in this study (n = 5044) actually accounts for
approximately 1% of the population with rheumatoid
arthritis in Japan; therefore, our results probably reflect at
least the current status of tuberculosis infection in Japanese
patients with rheumatoid arthritis.

We found a 3.2-fold increased risk of tuberculosis in
patients with rheumatoid arthritis and a 10-fold increased
risk in men, but no increase in women with rheumatoid
arthritis. Owing to a follow-up system for patients who have
dropped out from the subsequent survey, this increased risk
is not considered to be overevaluated. In addition, the relative
risk in men with rheumatoid arthritis is high, regardless of
the higher incidence rate of the general male population in
Japan. Thus, our study indicated that Japanese male patients
with rheumatoid arthritis have a higher risk of tuberculosis
even without the use of TNF inhibitors.

It is generally believed that autoimmune rheumatic
diseases, such as systemic lupus erythematosus and rheu-
matoid arthritis,13 may be associated with an increased risk of
tuberculosis. The increased risk may be attributed to the
immunological dysfunction caused by the disease itself, as
well as treatment with immunosuppressive agents. However,
the reports on the risk of tuberculosis in patients with
rheumatoid arthritis are controversial. The incidence of
tuberculosis was not increased by conventional immunosup-
pressive treatment in the general population in the US9

(table 1). On the other hand, an increased relative risk for
tuberculosis in patients with rheumatoid arthritis in Sweden
(2)10 and Spain (3.68) before the anti-TNF era has been
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Figure 1 The percentage of history of tuberculosis in patients with
rheumatoid arthritis in each age range. Men had a higher percentage of
histories of tuberculosis than women. The numbers of each generation
were as follows: age ,21 years (2 men; 12 women), 21–30 years (18
men; 32 women), 31–40 years (42 men; 318 women), 41–50 years (91
men; 539 women), 51–60 years (225 men; 1215 women), 61–70 years
(232 men; 1098 women), 71–80 years (135 men; 465 women),
.80 years (11 men; 56 women).

Table 1 Comparison of the risk of tuberculosis in patients with rheumatoid arthritis and
patients with rheumatoid arthritis treated with anti–TNF

General
population

Rheumatoid arthritis

Rheumatoid arthritis after
introduction of anti-TNF

Incidence rate (per
100 000 people)

Relative risk
(95% CI)

US 6.4 (1999)6 6.2 (1998–9)9 52.5 (2000–2)9

Germany 8.5 (2001)7

UK 10.1 (2001)7

Sweden 2.0 (1.2–3.4)10

Spain 21 (2000)8 134 (1990–2000)11 3.68 (2.36 to 5.92)11 1893 (2000)12

1113 (2001)12

Japan 25.8 (2002) 42.4 (2002) 3.21 (1.21 to 8.55)
Men 34.2 173.4 10.6 (3.42 to 32.78)
Women 17.7 13.1 1.48 (0.20 to 10.00)

TNF, tumour necrosis factor.
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reported. In our report, the magnitude of the relative risk
(3.21) for tuberculosis in Japanese patients with rheumatoid
arthritis was similar to that in Spain. In Spain, increased
incidence of tuberculosis occurred after initiation of anti-TNF
treatment. However, by the adequate use of guidelines for the
treatment with biological agents, especially for the preven-
tion of tuberculosis established in 2001, the incidence of
tuberculosis in patients with rheumatoid arthritis treated
with anti-TNF agents was successfully reduced.12 14 Therefore,
the acknowledgement of the important association between
anti-TNF treatment and tuberculosis, as well as the rigorous
implementation of guidelines for the use of anti-TNF agents
will help protect patients with rheumatoid arthritis from the
risk of developing tuberculosis infection as a result of anti-
TNF treatment.
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