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Abstract It is recommended to evaluate the presence of
latent tuberculosis infection (LTBI) before initiating antitumor
necrosis factor α (anti-TNF) therapy for rheumatologic
diseases. We aimed to present the follow-up results of 192
patients with rheumatologic diseases before anti-TNF therapy
for LTBI. We enrolled 192 patients who were given anti-TNF
therapy for their rheumatologic diseases between April 2005
and January 2008. The demographic characteristics of the
patients were recorded. Chest X-ray was obtained and
tuberculin skin test (TST) was performed in all patients before
anti-TNF therapy. LTBI was assessed by detailed history of
close contact with infectious cases within the last year,
abnormal chest radiography, and positive TST (≥5mm) before
initiating anti-TNF therapy. Patients with anti-TNF therapy
were followed with 2-month intervals for active tuberculosis
by pulmonary and extrapulmonary symptoms, physical
examination, and chest X-ray. Of 192 patients, 104 (54.2%)
patients were women, age (mean±SD) 43.1±12.7 years and
88 (45.8%) patients were men, age (mean±SD) 39.3±
11.2 years. Ninety-one (47.4%) of them had rheumatoid
arthritis (RA); 92 (47.9%) had ankylosing spondylitis (AS),
and nine (4.7%) had psoriatic arthritis. Isoniazid treatment
was started in 129 (67.2%) patients in whom LTBI was
detected. No significant difference was observed for TST
positivity (TST≥5 mm) between the patients with RA and AS

(p=0.101). Similarly, no significant difference was also
observed for TST positivity between the patients who
received immunosuppressive therapy and those who did
not (p=0.154). Only three (1.6%) patients developed active
tuberculosis at the study period. We suggested that in despite
of the presence of rheumatologic disease and/or immuno-
suppressive therapy, TST is an acceptable and available
diagnostic test for detecting LTBI before anti-TNF therapy.
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Introduction

Antitumor necrosis factor (anti-TNF) therapies are now widely
used for the treatment of chronic inflammatory diseases such as
rheumatoid arthritis and ankylosing spondylitis [1]. The side
effects of these biologic agents include the potential for an
increased risk of serious infections especially reactivation of
latent tuberculosis infection (LTBI) [2, 3]. Screening of these
patients should include history of close contacts with
infectious cases with tuberculosis, tuberculin skin test (TST),
and chest radiography [4].

Although TST is a widely used diagnostic method for
LTBI, the presence of rheumatologic diseases and immu-
nosuppressive therapy, and Bacille–Calmette Guerin (BCG)
vaccination may lead false positive and false negative
results [5]. However, several guidelines recommended 6 or
9 months of isoniazid (INH) prophylaxis for the treatment
of latent tuberculosis infection [6, 7] because it is reported
that, by using anti-TNF therapy, the risk of development of
tuberculosis may increase fourfold to tenfold [4].

How active tuberculosis will be suspected, which
diagnostic methods may be used for detecting tuberculosis
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in routine evaluation, and how frequently these patients will
be followed has not been adequately elucidated yet.

In this study, we aimed to present the follow-up results of
192 patients with rheumatologic diseases before anti-TNF
therapy for LTBI.

Materials and methods

One hundred ninety-two patients who administered anti-
TNF treatment for their rheumatologic diseases were
included in the study at both Departments of Chest
Diseases and Rheumatology Outpatient Clinics from April
2005 to January 2008. The diagnosis and anti-TNF therapy
indications were assessed and administered by an experi-
enced specialist on rheumatology. The demographic char-
acteristics of the patients were recorded (Table 1). Chest
X-ray was obtained and TST was performed in all patients.

The presence of LTBI was assessed by detailed history of
close contact with infectious cases within the last year,
abnormal chest radiography, and positive TST (≥5 mm)
before initiating anti-TNF therapy. Because Turkey is a high-
frequency area for tuberculosis, we preferred TST of ≥5 mm
for detecting LTBI.

Tuberculin skin test Five tuberculin units of purified protein
derivative were injected intradermally into the volar surface
of the forearm (Mantoux method). Reaction was read at 48
to 72 h as the transverse diameter in millimeters of
induration. The cutoff value for a positive skin test was
accepted as an area of induration of ≥5 mm in diameter.

INH tablet 300 mg/day and pyridoxine tablet 10 mg/day
were administered for 9 months in patients with LTBI.
Anti-TNF treatment was administrated after starting INH
prophylaxis 1 month later.

Patients with anti-TNF therapy were followed by 2-
month intervals for active tuberculosis by pulmonary and
extrapulmonary symptoms, physical examination, and chest
X-ray.

Statistical analysis Statistical analyses were performed by
using the SPSS version 15.0 statistical package program.
Fisher exact test was used for comparing categorical data.
Continuous variables were listed in the form of mean±
standard deviation, and all categorical variables were
shown as the number and percent of cases.

Results

The patients characteristics are summarized on Table 1. Of
192 patients, 104 (54.2%) were women, age (mean±SD)
43.1±12.7 years and 88 (45.8%) were men, age (mean±SD)
39.3±11.2 years. Ninety-one (47.4%) of them had RA; 92
(47.9%) had AS, and nine (4.7%) had psoriatic arthritis
(PsA). Of 192 patients, 108 (56.2%) patients were using at

Table 1 Patients characteristics

Features Study group (n=192), n (%)

Female 104 (54.2)
Male 88 (45.8)
Age (years)a

Female 43.1±12.7
Male 39.3±11.2
Primary disease
RA 91 (47.4)
AS 92 (47.9)
PsA 9 (4.7)
Immunosuppressive therapy
Yes 108 (56.2)
No 84 (43.8)
Anti-TNF therapy
Infliximab 72 (37.5)
Etanercept 93 (48.4)
Adalimumab 27 (14.1)
Abnormal chest X-ray
Yes 6 (3.1)
No 186 (96.9)
Close contact
Yes 4 (2.1)
No 188 (97.9)
BCG scarring
Yes 172 (89.6)
No 20 (10.4)
TST results
0 mm 43 (22.4)
1–4 mm 30 (15.6)
5–9 mm 36 (18.8)
≥10 mm 83 (43.2)
INH therapy
Yes 129 (67.2)
No 63 (32.8)

aMean±standard deviation

Table 2 TST status in patients with RA and AS

TST status RA (n=71), n (%) AS (n=83), n (%) p

TST≥5 mm 48 (67.6) 66 (79.5) 0.101
TST=0 mm 23 (32.4) 17 (20.5)

Table 3 TST status according to usage of immunosuppressive agent

TST status Immunosuppressive
therapy (+; n=85),
n (%)

Immunosuppressive
therapy (−; n=77),
n (%)

p

TST≥5 mm 58 (68.2) 61 (79.2) 0.154
TST=0 mm 27 (31.8) 16 (20.8)
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least one immunosuppressive agent (corticosteroids and/or
methotrexate) for their rheumatologic disease. Of 192
patients, 93 (48.4%) were using etanercept; 72 (37.5%) were
using infliximab, and 27 (14.1%) were using adalimumab.

At the time of evaluation before anti-TNF therapy, fiber-
optic bronchoscopy was performed in six (3.1%) patients
due to abnormal chest X-ray graph. However, no active
tuberculosis was detected in any of the patients. TST was
found positive for 119 (62.0%) patients and INH therapy
was administered in 129 (67.2%) patients.

Patients with TST≥5 mm and TST=0 mm were included
for statistical evaluation in subgroup analysis. No signifi-
cant difference was found between patients with RA and
AS according to frequency of TST positivity (p=0.101;
Table 2). Although 108 patients had used immunosuppres-
sive agent due to rheumatologic diseases, we excluded 23
patients in whom TST was between 1 and 4 mm or had PsA
from statistical analysis. Finally, 85 patients had been
evaluated for statistical analysis. According to frequency
of TST positivity, no significant difference was observed
between the patients who were using immunosuppressive
agent and those who were not (p=0.154; Table 3).

During the follow-up period, active tuberculosis has
developed only three (1.6%) patients. The demographics
characteristics of these patients was shown on Table 4.

Discussion

TNFα is important to the host’s immune response against
Mycobacterium tuberculosis. In addition, production of TNFα
is required to contain M. tuberculosis via granuloma
formation that sequesters bacilli and prevents their dissemi-
nation. Furthermore, TNFα elicits macrophage apoptosis, a
prominent feature of tuberculous granulomas promoting their
integrity [4, 8].

Several guidelines suggest evaluating LTBI before anti-
TNF therapy. Screening of LTBI includes a careful analysis
regarding the history of exposure to tuberculosis, TST, and
chest radiograph [1, 3, 6, 7]. INH tablet 300 mg/day were
administered for 6 or 9 months for the treatment of LTBI
[6, 7].

Although TST is a widely used diagnostic method for
detecting LTBI, there are some limitations like possible
effect of BCG on result of TST, and the interpretation of
negative tests is complicated by the effect of immunosup-
pressants precluding effective testing. Moreover, patients
with RA might not produce an adequate delayed-type
hypersensitivity reaction to tuberculin because of their
deficient cell-mediated immunity [9, 10]. Therefore, a false
negative TST makes it unreliable for determining the risk of
tuberculosis [11]. Hence, expensive and advanced techno-
logical in vitro tests have recently been developed and it is
reported that these tests are superior than TST for detecting
LTBI [12, 13]. In our country, BCG vaccination is widely
and routinely performed; we are unable to detect false
positive TST results. Hence, we lack adequate data on
which cutoff TST value can be used to determine LTBI in
our country.

In our study, we determined no significant difference
between the patients using and not using immunosuppressive
agent according to the frequencies of TST positivity or
anergy. Similarly, the presence of rheumatologic disease (RA
and AS) did not significantly effect the frequencies of TST
positivity or anergy.

Diagnosis and treatment of LTBI is an important issue to
be considered for anti-TNF therapy. Sichletidis et al. [14]
have reported that active tuberculosis had developed in 1/3
of patients despite of INH prophylaxis (patients with TST≥
10 mm had received INH tablets for 6 months) in 3-year
follow-up. In contrast, in a separate study, it is reported that
none of the 86 patients had developed active tuberculosis

Table 4 Patients characteristics of active tuberculosis receiving anti-TNF therapy during the study

Features Patient 1 Patient 2 Patient 3

Age, gender 48, F 44, F 57, F
Primary disease AS RA AS
Anti-TNF agent Infliximab Etanercept Infliximab
Immunosuppressive agent None Yes None
TST (mm) 0 14 0
INH therapy None None, refused to use None
Symptoms Swelling on the neck Nonspecific Ileus
Clinical manifestation of
tuberculosis

Lymphadenopathy Only cavitary lesion Only extrapulmonary
lesion (small intestine)

Time from first dose of anti-TNF
agent (months)

2 8 30

Diagnostic method Histopathology Positive M. tuberculosis
culture (bronchoalveolar lavage)

Positive M. tuberculosis
culture + histopathology
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regardless of usage of INH prophylaxis in 18 months,
although it is a short follow-up period [15]. Similarly,
Manadan et al. [16] have reported that no active tubercu-
losis had developed in 48 patients during 17 months of
follow-up period. In our study, only three (1.6%) of our
patients had developed active tuberculosis in nearly 3 years
of follow-up period and none of them had used INH
prophylaxis. Because Turkey is a highly prevalent country
for tuberculosis, we had administrated INH prophylaxis for
9 months to our all patients with TST≥5 mm; this might be
a possible cause of encountering less frequent active
tuberculosis in our study.

It is reported that active tuberculosis may develop after
2–8 months for infliximab, 2–3 months for etanercept, and
12 months for adalimumab [17]. Active tuberculosis related
to infliximab and etanercept may have same clinical manifes-
tation, and nonspecific symptoms are generally predominant
[18]. Similarly, principal pulmonary symptoms such as
cough and phlegm were not prominent in our active
tuberculosis patients. In several studies, it is reported that
disseminated or extrapulmonary tuberculosis might devel-
oped more frequently in patients who were using anti-TNF
agent [18–21].

Standard antituberculous drugs are recommended for the
treatment of active tuberculosis in patients with anti-TNF
therapy. But it is not clear to discontinue anti-TNF therapy
during the tuberculous treatment period [6]. Our three
patients with active tuberculosis were successfully treated
with standard antituberculous therapy and anti-TNF therapy
was discontinued during this period.

In conclusion, we observed that the presence of immu-
nosuppressive agent or disease did not significantly affect
TST results. Thus, TST is still reliable and an effective
diagnostic method for the detection of LTBI in anti-TNF
therapy. In addition, we suggested that INH prophylaxis
seems to be a safe and efficient treatment modality for
LTBI.
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