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Editorial

Tuberculosis Screening Before and
During Treatment with Tumor
Necrosis Factor Antagonists:
Something Old, Something New
The increased risk of tuberculosis (TB) with tumor necrosis
factor (TNF-α) antagonist treatment is well recognized1.
The risk seems to parallel the background risk of TB. In
Spain, where the incidence in the general population is
23/100,000, the incidence risk ratio of TB was 4.13 (95% CI
2.59–6.83) in patients with rheumatoid arthritis (RA)
compared to the general population and 19.9 (95% CI
16.2–24.8) in patients with RA who were exposed to TNF-α
antagonists compared to those who were not. In Sweden,
where the incidence is 5/100,000, the incidence risk ratio
was 2.0 (95% CI 1.2–3.4) in patients with RA and 4.0 (95%
CI 1.3–12) in patients with RA using TNF-α antagonists1,2.
In more than half of the patients, TB during TNF-α antag-
onist use is extrapulmonary and/or disseminated1. There
seems to be a bimodal pattern with reactivation of latent TB
early during the treatment course, with primary active TB
usually developing later in the course. After the implemen-
tation of routine screening programs, with increased
awareness of the clinical and radiological clues along with
use of the tuberculin skin test (TST) and interferon-γ
(IFN-γ) release assays (IGRA), a significant decrease in TB
reactivation was observed among patients using TNF-α
antagonists3. However, there is still no consensus on
whether TST or IGRA should be preferred for screening in
these patients, who are usually immunocompromised
because of the character of their diseases and the immuno-
suppressives they use. In this issue of The Journal,
Costantino, et al4 report the results of TST and T-SPOT.TB
assay in a large cohort of patients who are candidates for
TNF-α antagonist therapy. 

The TST is a time-honored method of showing that one
has been exposed to mycobacteria. Its potential short-
comings are giving false-positive results because of bacillus
Calmette-Guerin (BCG) vaccination and infection with
other mycobacteria, and false-negative results because of
immunosuppression and old age. Standardization of the
performance and reading of the test may also be a problem.
IGRA were developed to overcome these shortcomings and
replace the TST for screening latent TB. There are 2 types

of commercially available IGRA: the QuantiFERON-TB
Gold (QFT-G) In-Tube test and TSPOT.TB. QFT-G and the
older versions, Quantiferon and Quantiferon-TB Gold,
measure antigen-specific IFN-γ released by circulating T
cells in whole blood. On the other hand, T-SPOT.TB
measures the presensitized T cells specific to Myco-
bacterium tuberculosis isolated from peripheral blood
mononuclear cells, which release IFN-γ. 

Both of these methods were developed with the hope
that they would be more reliable than TST because they are
not affected by either BCG vaccination or infections with
other mycobacteria, and they would perform better in
immunosuppressed patients. These contentions were later
challenged by several studies. It was reported that patients
with M. leprae, M. avium, M. intracellulare, M. marinum,
and M. kansasii may test positive with QFT-G5,6. A
metaanalysis reported significant within-subject variability
for IGRA, especially when values are close to the cutoff
point7. Testing of immunosuppressed populations
presented a problem with IGRA, too. A metaanalysis of
studies conducted in human immunodeficiency virus
(HIV)-infected individuals showed that the IGRA have a
similar performance to TST in identifying latent TB8.

Several studies have been published comparing the
sensitivity and specificity of TST with IGRA in different
populations. In a metaanalysis of studies where active TB
was used as a surrogate for latent TB, the pooled sensitivity
was 0.78 (0.73–0.82) for QFT-G, 0.90 (0.86–0.93) for
ELISPOT, and 0.77 (0.71–0.82) for TST. The specificity
was estimated as 0.96 (0.94–0.98) for QFT-G, 0.93
(0.86–1.00) for ELISPOT, and 0.59 (0.46–0.73) for TST in
BCG-vaccinated patients and 0.99 (0.98–1.00) for QFT-G
and 0.97 (0.95–0.99) for TST with no BCG vaccination9.
The major problem with studies comparing the perform-
ance of TST with IGRA is the lack of a gold standard for
defining latent TB. Moreover, the populations tested show
wide variation, including such diverse groups as healthcare
workers, immigrants, immunocompromised individuals
with HIV, patients with endstage renal disease, or as in this
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study, candidates for TNF-α antagonist treatment. Thus,
bringing together or comparing the sensitivities and speci-
ficities reported in different studies is not reliable.
Moreover, the positive and negative predictive values, what
one really needs to know before a test, would differ in each
country owing to differences in the TB rate in the general
population. 

Other investigators have also tested the performance of
IGRA for latent TB screening before TNF-α antagonist
use10,11,12,13,14,15,16. The common finding in these studies
has been the low concordance between TST and IGRA
results. There was a high false positivity rate with TST and
more discordant results in BCG-vaccinated patients. Also,
the frequency of indeterminate results with IGRA was high,
usually associated with background immunosuppressive use
and high C-reactive protein levels. The results and the inter-
pretation of these studies show variation depending on the
country, TB prevalence, income of the country, and charac-
teristics of the patients who are included such as their
diagnosis, disease severity, age, and concomitant and
previous corticosteroid and immunosuppressive use. Some
researchers have suggested replacing TST with IGRA, while
others disagree10,11. A 2-step strategy in which an IGRA is
used to confirm positive TST results or when false-negative
TST results are suspected has also been proposed12. Still
others suggest that especially in high-risk populations, a
positive result with any of these methods warrants treatment
for latent TB infection (LTBI)13,14. There is also no
consensus on the cost-effectiveness of these strategies in
studies from different countries15,16. Thus, it is hard to draw
conclusions by generalizing the results obtained from these
studies. Consideration of individual factors becomes more
important, including history, clinical and radiographic
findings, and whether prophylaxis should be started.

When recommending one screening method, the risk of
the possibility of treating an unnecessary number of patients
with a suspicion of LTBI needs to be weighed against the
risk of activation of LTBI, which may follow a very severe
course. Costantino, et al4 started anti-TB chemoprophylaxis
if the patient had 1 or more clinical risk factors for latent TB
or either TST or T-SPOT.TB positivity. This resulted in
prescribing chemoprophylaxis in more than half of their
patients. None of their patients developed TB during the 5
years of followup. If they were to use only T-SPOT.TB
instead of both TST and T-SPOT.TB, 27% of their patients
would be spared using chemoprophylaxis. However, would
this be safe?

Longterm followup studies of individuals who tested
positive with either of these tests, and for some reason did
not receive LTBI treatment, could shed light on this
question. A systematic review of longitudinal studies in
which IGRA were used either instead of TST or to confirm
a positive TST result identified 7 such studies from
high-income countries and 4 from low-income countries17.

Among the surveys from the high-income countries, an
increase in incident TB was observed in only 1 survey. It
was from the Netherlands, and tested immigrant TB contacts
born in high-burden countries. The high-income countries
were those with a low background TB prevalence, such as
Germany, Switzerland, the Netherlands, Italy, and Norway;
an exception was South Korea. Among the surveys from
middle-income and low-income countries, there was an
increase in incident TB with this approach in 2 of the 4
studies. One of these was from Gambia, with an increase of
0.08. Another was from South Africa, with an increase of
0.03 per 100 patient-years. One can assume that this
increase would be higher if these individuals had received
TNF-α antagonists. On the other hand, another study from
Korea, looking at TB rates in TST-negative/IGRA-positive
kidney transplant recipients who were not treated for LTBI,
reported that 4/71 such patients developed TB after kidney
transplantation18. Thus, based on the available data, in
low-prevalence populations it seems safe and more practical
to prefer one of the IGRA to TST for screening before
prescribing TNF-α antagonists. However, in high-preva-
lence populations and in high-risk individuals, a positive
result with any of the methods discussed seems to warrant
treatment for latent TB. We reason that a 2-step strategy,
involving performing a TST and treating patients over 5
mm, not treating patients between 1-4 mm, and performing
an IGRA to those unresponsive to TST, could be used in
high-risk settings. 

Another consideration is whether it would be better to
evaluate IGRA results quantitatively instead of qualitatively.
The amount of IFN-γ produced by the patient in response to
mycobacterial antigens as well as that in response to
mitogen (the positive control) gives important information.
For example, in a patient who tested positive with the
QFT-G test, with an IFN-γ response just over the cutoff
point, and assuming the IFN-γ response to the positive
control is significantly high, there is a possibility that the
result may be false-positive. On the other hand, in a patient
with a negative result, if the positive control IFN-γ is also
low — but not low enough to give an indeterminate result
— the possibility of a false-negative result needs to be
considered, especially if the patient is immunosuppressed.
Studies have commented on the need for redefining cutoffs,
but regardless of the cutoff level to call a patient positive, it
seems wise to pay attention to the actual levels of IFN-γ in
response to mycobacterial antigens and mitogen when
making a clinical decision.

Apart from screening for latent TB, monitoring of these
patients for the development of new TB is also a problem. A
concern was whether treatment with TNF-α antagonists
would hamper the usefulness of TST and IGRA because of
a reduced IFN-γ response observed in such patients. Our
group and others have shown that both TST and IGRA do
not seem to be affected by TNF-α antagonists6,19,20.
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However, there was a high frequency of reversions and
conversions with both tests, probably related to repro-
ducibility issues and changes in the immune status of the
patient during treatment. Because the problem here is active
TB, which would have clinical and laboratory signs unlike
in latent TB, it is probably not useful to monitor patients
with TST or IGRA during treatment. The usefulness of these
tests when active TB is suspected is another problem,
because of a high rate of false-negatives in active TB with
either test.

The decision to use TST and/or IGRA for screening
before TNF-α antagonists and the interpretation of the
results of each test should be made individually in every
patient, considering his/her disease type, previous medica-
tions, prevalence of TB in the geographical and social
setting to which the patient belongs, and the actual INF-γ
levels for IGRA. Development of new IGRA, which we
understand is already under way, may overcome some of
these problems by providing better diagnostic accuracy21.
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