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Approximately 5% of all individuals infected 
with Mycobacterium tuberculosis will develop 
active tuberculosis within the first two years 
after infection. Latent tuberculosis infection is 
defined as the period between the moment at 
which the bacilli enter the organism and the 
onset of active tuberculosis.(3) The remaining 
95% of exposed individuals will prevent the 
development of the disease via an effective 
cellular immune response. Elements that can 
affect immunity, such as co-infection (e.g., 
with HIV), comorbidity (e.g., diabetes mellitus), 
age, use of immunosuppressants and nutri-

Introduction

Worldwide, nearly 25,000 people develop 
tuberculosis every day and, in 2007, approxi-
mately 1.7 million died from this disease.(1) These 
numbers make tuberculosis the leading cause of 
death from a curable infectious disease in adults. 
In Brazil, the numbers are also alarming. A total 
of 81,660 new cases were reported in 2008. In 
2005, the annual incidence reported in Brazil was 
43.7 cases per 100,000 population, whereas the 
annual incidence reported in the state of Goiás 
was 17.35 cases per 100,000 population. It is 
estimated that 50 million Brazilians are infected 
with the tuberculosis bacillus.(2) 
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Abstract
Since the beginning of the use of anti-TNF in the treatment of rheumatoid arthritis and other inflammatory dise-
ases, cases of pulmonary tuberculosis and extrapulmonary tuberculosis have been reported in patients receiving 
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latent tuberculosis infection for nearly a century, presents a number of limitations. Tests based on the detection 
of the in-vitro production of IFN-γ by mononuclear cells activated by specific antigens appear to be more accurate 
and have been studied in patients with rheumatoid arthritis.
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Resumo
Desde o início do uso de drogas anti-TNF para o tratamento da artrite reumatoide e outras doenças inflamatórias, 
casos de tuberculose pulmonar e extrapulmonar vêm sendo notificados em pacientes submetidos a tal tratamento. 
Na maioria das vezes, a doença se desenvolve durante as seis primeiras infusões. Todo paciente deve ser avaliado 
para tuberculose latente antes do início do uso de um bloqueador de TNF; no entanto, o diagnóstico de tubercu-
lose latente é um desafio. A prova tuberculínica, o único teste disponível para a detecção de tuberculose latente 
por quase um século, apresenta uma série de limitações. Testes baseados na detecção da produção de IFN-γ in vitro 
por células mononucleares ativadas por antígenos específicos parecem ser mais acurados e vêm sendo pesquisados 
em pacientes com artrite reumatoide.
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(TST) conducted before the initiation of adali-
mumab treatment, and that, according to the 
rheumatologist who treated her, a chest X-ray 
performed at the time was normal. After the use 
of azithromycin (three and half months prior), 
she also received an additional infusion of adali-
mumab. Physical examination revealed mild 
pallor and no palpable lymph node enlargement. 
There were fine rales in the upper third of the 
left hemithorax and coarse rales in the middle 
third of the right hemithorax, as well as scattered 
rhonchi. Her hands and feet had joint deformi-
ties. A chest X-ray revealed alveolar opacities in 
the left upper lobe, left lower lobe and middle 
lobe, as well as images suggestive of broncho-
genic dissemination (Figure 2). A CT scan of the 
chest revealed tree-in-bud centrilobular opaci-
ties (Figure 3).

Another TST was performed, and the result 
was again negative (induration, 0 mm). Two 
consecutive sputum samples were smear-negative 
(Ziehl-Neelsen staining). The patient underwent 
bronchoscopy, which showed a whitish infiltra-
tive lesion occluding 50% of the bronchial lumen 
of the left upper lobe as well as intense adjacent 
inflammatory reaction. The anatomopatholog-
ical examination of the bronchial lesion revealed 
an extensive, chronic granulomatous inflamma-
tory response with coagulative necrosis. There 
were no signs of malignancy. The bronchoalve-
olar lavage fluid tested positive for AFB in smear 
microscopy. The patient was diagnosed with 
pulmonary tuberculosis, and treatment with 
regimen I (rifampin/isoniazid/pyrazinamide) 
was instituted. She presented favorable evolu-
tion, showing improvement in the symptoms 
and in the radiological aspect thirty days later. 
The patient was discharged after six months of 
treatment, showing complete resolution of the 
respiratory symptoms and significant improve-
ment in the chest X-ray results (Figure 4).

Inflammatory response in RA and in 
tuberculosis

It is known that RA is a chronic inflam-
matory disease, is autoimmune, has unknown 
etiology and affects all ethnic groups world-
wide. Females are more often affected than 
are males (ratio = 2.5:1). Although the onset 
of RA can occur at any age, its incidence peaks 
between the fourth and fifth decades of life. The 
disease is clinically characterized by symmetrical 

tional status, promote the development of the 
disease. Rheumatoid arthritis (RA) is a comor-
bidity that has gained considerable interest in 
the last decade. In this period, biological agents, 
also known as new drugs that alter the course 
of the disease, have been introduced. Among 
the biological agents available in Brazil are TNF 
inhibitors (anti-TNF). Since the beginning of the 
use of anti-TNF, cases of pulmonary tubercu-
losis and extrapulmonary tuberculosis have been 
reported in patients receiving such treatment.(4) 

The objective of the present article is to 
discuss the diagnosis of latent tuberculosis infec-
tion in RA patients, which allows the indication 
of treatment of the latent infection prior to the 
use of anti-TNF, thereby reducing the incidence 
of active tuberculosis in this population.

Clinical case

We report the case of a 41-year-old female 
homemaker from the city of Piracanjuba, located 
in the state of Goiás, Brazil. The patient had 
previously been diagnosed with arterial hyper-
tension and had been using enalapril for several 
years. In addition, she had been diagnosed 
with RA more than ten years prior. During that 
period, she was treated with various therapeutic 
regimens for RA. She had been under treatment 
prednisone (5 mg/day) and methotrexate. Since 
she continued to have many joint symptoms, 
adalimumab was also prescribed. After two 
months of adalimumab treatment, the patient 
began to have low fever almost daily, as well as 
mild dry cough and mild asthenia. She sought 
medical attention at an emergency room in the 
city of Goiânia, also located in the state of Goiás, 
and was diagnosed with pneumonia after a 
chest X-ray (Figure 1). The patient used azithro-
mycin (500 mg) for five days, in accordance with 
a prescription. The patient initially presented 
a slight improvement, but the dry cough and 
fever returned after the medication was discon-
tinued. Two months later, since her clinical 
profile remained the same, she sought medical 
attention again, at which point a ten-day course 
of levofloxacin (500 mg/day) was prescribed. 
Again, she presented a slight improvement but 
the symptoms reappeared after the end of the 
course.

The patient stated that she was not a 
smoker or an alcoholic. She reported that she 
had tested negative on a tuberculin skin test 
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INF-γ and IL-17. In addition, the activated CD4+ 
T cells stimulate B cells to produce immunoglob-
ulins, including the rheumatoid factor. The 
principal cytokines responsible for inflammation 
in RA are IL-1, IL-6 and TNF-α. The cytokines 
IL-1 and TNF-α stimulate the cells of the syno-
vial membrane to produce collagenases and 
other proteases, as well as activating chondro-
cytes, stimulating them to produce proteolytic 
enzymes that can locally degrade cartilage. 
Finally, IL-1 and TNF-α can contribute to local 
demineralization through osteoclast activation.
(5,8) Being an inflammatory cytokine, TNF-α 
plays an important and perhaps dominant role 
in rheumatoid synovitis. In a study of synovial 
cell cultures from RA patients, TNF-α inhibition 
by antibodies significantly reduced the produc-
tion of IL-1, IL-6, IL-8 and GM-CSF. Therefore, 
it is likely that TNF-α inhibition has a more 
global effect on inflammation than does the 
inhibition of other cytokines that are present in 
high concentrations in the synovial liquid, such 
as IL-1.(8) The treatment of RA includes sympto-
matic medications for pain control: nonsteroidal 
anti-inflammatory drugs; glucocorticoids; and 
drugs that alter the course of the disease, such as 
hydroxychloroquine, sulfasalazine, methotrexate, 
leflunomide, azathioprine and cyclosporine. In 
patients who continue to have significant joint 
symptoms, despite the use of combinations of 
these drugs, biological agents, among which is 
anti-TNF, are indicated.(6)

Conversely, the effectiveness of the cellular 
immune response in tuberculosis depends, 
in part, on the ability to produce an appro-
priate cytokine profile, including TNF-α. Being 
involved in the increased capacity of macro-
phages to phagocyte and destroy mycobacteria, 
TNF-α is a pro-inflammatory cytokine with an 
important role in the pathogenesis of tubercu-
losis. In addition, the production and release of 
TNF-α are essential for the formation of granu-
lomas that sequester mycobacteria and prevent 
their dissemination.(4)

TNF-α inhibitors and tuberculosis

Drugs that inhibit TNF-α have been devel-
oped and used in RA patients with the objective 
of neutralizing the deleterious effects of this 
inflammatory cytokine. To date, there are three 
drugs available to patients who are refractory 
to conventional treatments for RA, including 

peripheral polyarthritis, which leads to deformity 
and destruction of the joints due to bone and 
cartilage erosion. Wrists, fingers, toes, knees 
and feet are most commonly affected. In addi-
tion, nonspecific constitutional symptoms, such 
as fatigue, nonrestorative sleep and weight 
loss, can occur.(5-7) The principal alterations in 
the synovial membrane of such patients are 
as follows: hyperplasia; vascular alterations, 
including microvascular injury, thrombosis and 
neovascularization; edema; and inflammatory 
cell infiltrate composed primarily of CD4+ T 
cells. Antigen-activated CD4+ T cells stimulate 
monocytes, macrophages and synovial fibrob-
lasts to produce the cytokines IL-1, IL-6 and 
TNF-α, as well as to secrete metalloproteinases, 
through the surface markers CD69 and CD11 and 
through the release of soluble mediators, such as 

Figure 1 - Chest X-ray revealing alveolar opacity with 
apparent cavitation in the left upper lobe.

Figure 2 - Chest X-ray revealing alveolar opacities 
in the left upper lobe and bilaterally at the lung 
bases, as well as images suggestive of bronchogenic 
dissemination in the middle third of the left 
hemithorax.
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the 140,000 patients treated with infliximab, 
there were 70 reported cases of tuberculosis, 
40 of which were cases of extrapulmonary 
tuberculosis. In most cases (98%), tuberculosis 
developed by the time the patient had received 
the sixth infusion.(12) Other studies have demon-
strated an increased incidence of tuberculosis 
in patients treated with anti-TNF.(13) Therefore, 
patients receiving anti-TNF should be consid-
ered to be at risk for progression of a recently 
acquired infection to active tuberculosis or for 
reactivation of a remotely acquired infection.(4)

Latent infection

Every candidate for anti-TNF treatment 
should be evaluated for latent tuberculosis 
infection prior to the initiation of such treat-
ment.(3,4,6,7,14) The diagnosis of latent tuberculosis 
infection is a challenge. It is not possible to 
detect the presence of latent mycobacteria in the 
body directly. In general, patients do not have 
any clinical complaints or radiological abnor-
malities. In accordance with the III Brazilian 
Thoracic Association Guidelines on Tuberculosis, 
candidates for anti-TNF treatment who have a 
TST induration ≥ 5 mm should receive treat-
ment for latent infection—isoniazid at a dose of 
5-10 mg/kg of body weight (up to 300 mg/day) 
for 6 months—and anti-TNF treatment should 
be initiated only after at least one month of 
isoniazid treatment.(3) Patients with negative 
TST results but with a history of tuberculosis, 
without adequate treatment or a chest X-ray 
suggestive of sequelae of tuberculosis, would 
also be candidates for treatment of latent tuber-
culosis infection.(14,15)

A major complicating factor for the diagnosis 
of latent tuberculosis infection in RA patients is 
the abnormal cellular immune function observed 
in such patients. Patients with RA would have an 
inability to produce an adequate response to the 
TST even when infected with M. tuberculosis.(16)

The TST is the test that has been used the 
longest to diagnose latent tuberculosis infection. 
It is based on the cell reaction (accumulation of 
inflammatory cells) occurring in the skin 24-72 h 
after intradermal injection of PPD (a mixture of 
proteins of low molecular weight).(17) The TST, 
the only test available to detect latent tubercu-
losis infection for nearly a century, presents a 
number of limitations, some of which are of an 
operational nature (injection technique, reading 

to methotrexate: two humanized monoclonal 
antibodies—infliximab and adalimumab—and a 
fusion protein composed of two TNF p75 units 
hybridized to the Fc portion of human IgG1, 
which acts as a competitive TNF inhibitor—
etanercept.(9) These three agents have been 
proven to be effective and safe in patients with 
initial or established disease, improving quality of 
life and minimizing the progression of radiolog-
ical damage.(10,11) However, since the beginning 
of the use of anti-TNF-α, hundreds of cases 
of pulmonary tuberculosis and extrapulmonary 
tuberculosis have been reported in patients 
receiving such treatment. In a survey of all cases 
reported to the Food and Drug Administration 
up to May of 2001, it was observed that, among 

Figure 3 - Chest CT scan revealing tree-in-bud 
centrilobular opacities predominantly in the upper 
portions of the left lung.

Figure 4 - Chest X-ray revealing significant 
improvement after the completion of tuberculosis 
treatment with regimen I.
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with sequelae of tuberculosis. The data obtained 
suggest that the TST is not sensitive enough 
to diagnose latent tuberculosis infection in RA 
patients and patients with other spondyloar-
thropathies.(15)

In a recent study of 96 individuals (48 RA 
patients and 48 healthy controls) conducted in 
Pernambuco, Brazil, it was observed that 14.6% 
of the RA patients had positive TST results 
(induration ≥ 5 mm), in comparison with 33.3% 
of the patients in the control group (induration 
≥ 10 mm).(20)

A result that is in disagreement with previous 
findings was observed in a study conducted in 
the city of New York (USA). Considering that a 
positive TST result was defined as an induration 
≥ 10 mm, 16.4% of the RA patients tested posi-
tive, in comparison with 11.9% of the controls. 
Using a TST cut-off point of 5 mm in the RA 
patients, 21.3% tested positive.(21)

In addition, it is relevant to mention the 
study in which the use of treatment for latent 
tuberculosis infection in patients who would 
receive anti-TNF was based only on the TST 
results, there being 4 cases of active tuberculosis 
among the 43 patients included.(22)

With the exception of the study conducted 
in New York, the other studies described showed 
a significantly lower percentage of positive 
TST results among RA patients (even when 
defining a positive TST result as an induration 
≥ 5 mm) than among healthy controls, there-
fore suggesting that the TST has limited ability 

technique and need for two visits to the labora-
tory) and some of which are of an immunological 
nature (booster effect, low specificity in indi-
viduals who have been vaccinated with BCG, 
cross-reaction with other mycobacteria and low 
sensitivity in immunocompromised patients).

In a study of 112 RA patients and 96 controls 
conducted in Lima, Peru, it was observed that 
70.6% of the RA patients had negative TST 
results, in comparison with 26% of the controls. 
All patients received prednisone at doses lower 
than 7.5 mg/day, which are recognized as having 
no immunosuppressive effect.(18)

More recently, in a study of 149 individuals 
(35 untreated RA patients, 23 RA patients, 
22 patients with ankylosing spondylitis who 
were receiving immunosuppressants and were 
candidates for treatment with biological agents 
and 69 healthy individuals), it was observed 
that the untreated RA patients had significantly 
smaller TST indurations than did the RA patients 
who were receiving immunosuppressants, the 
patients with ankylosing spondylitis and the 
controls, suggesting a direct effect of RA on TST 
results.(19)

In a study of 69 RA patients, 10 patients with 
ankylosing spondylitis and 6 patients with psori-
atic arthritis conducted in Italy, it was observed 
that 8.7% of the patients had positive TST 
results, whereas, overall, 24.6% of the patients 
were diagnosed with latent tuberculosis infec-
tion based on a history of tuberculosis, positive 
TST results or radiological lesions consistent 

Chart 1 - Studies comparing rheumatoid arthritis patients and controls in terms of positive tuberculin skin 
test results.

Study RA  
patients

Controls RA patients presenting 
positive TST results

Controls presenting 
positive TST results

(place) n n % %
Ponce de Leon et al.(18) 112 96 29.4 70.8
(Lima, Peru)
Provenzano et al.(15) 69 8.7a

(Palermo, Italy)
Marques et al.(21) 48 48 14.6a 33.3
(Pernambuco, Brazil)
Greenberg et al.(20) 61 42 21.3 11.9
(Nova York, USA)
Sezer et al.(19) 58 69 39
(Antalya, Turkey) 35b/23c 20b/31c

RA: rheumatoid arthritis; and TST: tuberculin skin test. aOverall diagnosis of latent tuberculosis in 24.6% (history of tuber-
culosis or TST induration > 5 mm or chest X-ray consistent with previous tuberculosis: calcified nodule; apical fibrosis; or 
pleural thickening). bPatients without a history of treatment for RA. cPatients with a history of treatment for RA, candidates 
for the use of anti-TNF.
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TST result was defined as an induration ≥ 5 mm 
in RA patients and an induration ≥ 10 mm in 
controls. The number of patients with positive 
ELISA results was comparable between the RA 
group and the control group (44.6% and 59.1%, 
respectively), whereas the number of patients 
with positive TST results for latent tuberculosis 
infection was significantly lower in the RA group 
than in the control group (26.7% vs. 65.6%).(26)

In a study of a population in which there 
was low tuberculosis endemicity—142 patients 
with rheumatic diseases (57 with spondyloar-
thropathies, 40 with RA and 45 with other 
diseases)—poor concordance was observed 
between the TST results and the results of the 
determination of INF-γ. Positive ELISA results 
were more strongly associated with the presence 
of risk factors for latent tuberculosis infection 
and more weakly associated with BCG vaccina-
tion than were positive TST results (OR = 0.74; 
95% CI: 0.15-1.47 vs. OR = 2.44; 95% CI: 
0.74-8.01; p = 0.025). A history of BCG vaccina-
tion affected the TST results but not the ELISA 
results.(27)

In a study of 398 patients with autoim-
mune diseases conducted in Rome, Italy, good 
concordance was observed between the TST and 
the ELISA method (87.7%). That was a popula-
tion in which tuberculosis was not endemic, and 
only 4% of the patients studied had been vacci-
nated with BCG.(28)

The other method for quantifying INF-γ, 
the ELISPOT assay, has also been studied in RA 
patients. In a study of patients with autoim-
mune disease conducted in France, 68 patients 
were classified as either having latent tuber-
culosis infection (n = 35) or not having latent 
tuberculosis infection (n = 33), in accordance 
with clinical and radiological criteria and based 
on positive TST results (induration ≥ 10 mm), 
during the investigation of latent tuberculosis 
infection prior to the use of anti-TNF-α agents. 
After the ELISPOT assay was performed with 
antigens specific for tuberculosis, the number 
of positive results in the group of patients clas-
sified as having latent tuberculosis infection 
increased (p = 0.05). Of the 13 patients with 
latent tuberculosis infections regardless of the 
TST, 38.5% had negative TST results and 15.4% 
had negative ELISPOT results, demonstrating a 
greater sensitivity of the ELISPOT assay in rela-
tion to the TST.(29)

to identify latent tuberculosis infection in the 
former group of patients (Chart 1).

New tests for the diagnosis of latent 
tuberculosis infection

The development of alternative tests for 
the diagnosis of latent tuberculosis infection 
has been the subject of numerous studies. The 
identification of regions of the M. tuberculosis 
genome that are absent from BCG and environ-
mental bacteria has allowed the development of 
new diagnostic tools. Two proteins encoded by 
the region of difference 1 (ESAT-6 and CFP-10), 
which is deleted during the transformation of 
M. bovis for the production of BCG vaccine, are 
used as specific antigens. These proteins induce 
a strong T cell immune response in experimental 
models, leading to the production of INF-γ, 
which is quantified by the tests.(23) Two commer-
cial tests for quantifying INF-γ have been used 
in studies. The first uses ELISA technology and 
measures the concentration of INF-γ released 
after incubation of whole blood with the specific 
antigen (QuantiFERON-TB-Gold®; Cellestis Inc., 
Valencia, CA, USA). The other employs the 
enzyme-linked immunospot (ELISPOT) assay 
using peripheral blood mononuclear cells that 
produce INF-γ in response to the stimulation 
with the specific antigens (T-SPOT.TB®; Oxford 
Immunotec, Abingdon, United Kingdom).

The ELISA-based method presents high 
specificity in healthy individuals vaccinated with 
BCG (over 98% vs. 35.4% on the TST).(24) Studies 
of the correlation between the ELISA method and 
the TST show very different results in areas where 
tuberculosis is endemic than in areas where it is 
not. These results might be affected by the low 
specificity of the TST in populations vaccinated 
with BCG and by false-negative results obtained 
by the ELISA method, since the antigens used in 
the test are not the only ones responsible for the 
antigenicity of M. tuberculosis.(25)

The use of the ELISA method for the diag-
nosis of latent tuberculosis infection in RA 
patients has been the subject of various studies 
in the last three years. In a study conducted 
in Lima, Peru, where tuberculosis is endemic 
(the estimated prevalence of latent tubercu-
losis infection is 68%), the use of the TST and 
the ELISA method in 101 RA patients and in 
93 controls (patients with non-inflammatory 
rheumatic diseases) was compared. A positive 
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surveying the history of contacts and performing 
chest X-rays and TSTs. This case illustrates the 
possibility that RA patients can present active 
tuberculosis after the use of TNF inhibitors 
even without having latent infection, as identi-
fied by the methods currently used in Brazil. In 
addition, it demonstrates the delay in correctly 
diagnosing tuberculosis, a common situation 
even in a country with a high incidence of the 
disease. Therefore, the present case draws atten-
tion to the need for developing new diagnostic 
and management tools for this group of patients 
and, principally, to the need for monitoring 
patients for symptoms suggestive of active 
tuberculosis after starting treatment.
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studies using different definitions. Another 
difficulty is the lack of standardization of the 
TST cut-off point in the studies, a positive result 
being defined as 5 mm by some authors and as 
10 mm by others.

In the case reported here, testing for latent 
tuberculosis infection was carried out in accord-
ance with the current Brazilian guidelines, by 
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