
detected sequences have a biological function. Here, the main
question is whether or not TEs within or in the vicinity of
asthma susceptible genes modulate the gene expression of
these genes. This can be performed using cap-analysis gene
expression, a method that specifically and unequivocally
identifies the exact transcription start sites of genes [6]. Once
the regulated retrotransposon transcriptome of healthy tissue
is known, it can be compared with that of asthma patients or
additional complex diseases. This will provide unprecedented
details about genes and gene expression patterns, and how
they relate to the development and/or establishment of
complex diseases. The impact of TEs on phenotype (variation)
and disease are depicted in figure 1.

With the advent of next generation sequencing and rapid genome
and transcriptome analyses, the dynamic nature of TEs and their
role in shaping intra- and inter-individual variation may soon be
resolved. Because these developments will dissect TE-induced
variation at ever increasing resolution, they will lead to a better
understanding of TEs and their overall impact on gene expres-
sion, human health and the (epi)genetic constitution that under-
lies complex lung diseases, including asthma. We have already
identified the number, position and type of TEs present in the 12
aforementioned asthma-associated genes and we are in the
process of screening the same panel of genes in asthma patients.
It may well be that some phenotypes of asthma are predomi-
nantly associated with TE-regulated genes of the immunological
compartment, whereas other phenotypes of asthma are linked to
a specific set of TE-regulated genes in lung tissue cells. Therefore,
cell- and phenotype-specific understanding of the healthy and
diseased transcriptomes may lead to better treatment and to
personalised medicine. We would like to encourage pulmonary
scientists to further examine the almost entirely unexplored TE
field, which integrates clinics, the laboratory and bioinformatics.
The development of entire novel strategies to treat complex lung
diseases should be envisaged.
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Negative predictive value of TST and IGRA in anti-TNF

treated patients

To the Editors:

Anti-tumour necrosis factor (TNF) therapy is increasingly used
in chronic inflammatory diseases. These agents are related to an
increased risk of tuberculosis (TB) depending on the clinical
setting and the anti-TNF agent used, so screening is mandatory
before its start [1]. Inhibition of TNF-a and TNF-regulated
chemokine networks is the presumed biological basis [2]. Though

patients with chronic inflammatory diseases and suspected latent
TB infection (LTBI) who are candidates for anti-TNF therapy are
at higher risk of TB reactivation, they are prone to false-negative
tuberculin skin test (TST) and interferon-c release assay (IGRA)
results due to T-cell hyporesponsiveness, either because of illness
or immunosuppressive medications [3]. The reliability of these
tests in this population is therefore of interest, but currently
unclear. The negative predictive value (NPV) of TST and IGRA is
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still not defined in this group of patients. National guidelines for
diagnosis and treatment of LTBI require screening of any
candidate on anti-TNF therapy, prior to starting it, through
assessment of TB signs and symptoms, chest radiography, TST
and IGRA. After exclusion of active TB, a positive TST (o10 mm
in immunocompetent or o5 mm in immunocompromised pa-
tients) and/or positive IGRA, radiologic evidence of previously
untreated TB or recent contact with TB guarantee preventive
therapy [4]. Our aim was to determine the NPV of TST and IGRA
for progression to disease in patients on anti-TNF therapy who did
not start preventive therapy. We conducted a retrospective
analysis of all anti-TNF candidates screened for TB (January 2008
to June 2010) at the Chest Diagnosis Centre of Vila Nova de Gaia
outpatient TB clinic (Vila Nova de Gaia, Portugal), according to
previously described national guidelines. Follow-up was main-
tained until January 2012, with careful evaluation of new symp-
toms suggestive of active disease while patients received anti-TNF
therapy. Demographic and clinical data were collected from
clinical registries. The NPV for TST and IGRA in patients who
were not started on preventive therapy and were treated with anti-
TNF therapy was calculated. The IGRA method used was
QuantiFERON1-TB Gold in-Tube (Cellestis, Carnegie, Australia).

During the studied period 168 patients were screened for TB, in
order to start biological treatment. 10 of them were lost during
follow-up, both in the TB unit and the medical clinics that first
sent them and never started biological treatment. In our
evaluation we included 158 patients, 81 (51.3%) males and 77
(48.7%) females, with mean¡SD age of 42.8¡12.6 yrs. 85 (53.8%)
patients were on immunosuppressive drugs when screened,
most frequently steroid (o15 mg day-1 prednisolone or equiva-
lent) therapy (27.1%), or azathioprine and metothrexate (both
25.9%) alone or in combination with steroids. 80 (9.4%) patients
were already on anti-TNF therapy with natalizumab. Of the 158
patients, 86 (54.4%) had positive screening; after exclusion of active
TB they were started on preventive therapy and 86.0% of them
successfully completed (9 months of isoniazid or 4 months of
rifampin because of toxicity or intolerance to isoniazid). 58 patients
who screened positive started anti-TNF therapy 4 weeks after the
start of preventive therapy. There were no reported TB cases in the
positive screening group. Of the 72 (45.6%) patients screened nega-
tive, 27 (37.5%) were on immunosuppressive therapy at the time of
screening; of these, 24 (88.9%) were started on anti-TNF therapy,
one of whom developed active TB. The remaining 45 (62.5%)
patients who screened negative were not on immunosuppressive
drugs; of these, 35 (77.8%) were started on anti-TNF therapy, and
there were no reported TB cases. Taking into account the results
obtained, a NPV for progression to disease (for TST and IGRA)
was 95.8% (95% CI 0.769–0.998) in the immunocompromised and
100% (95% CI 0.876–1.000) in immunocompetent patients.

Since all patients who did not receive preventive therapy had,
by definition, normal radiologic studies (chest radiography or
tomography whenever chest radiography raised doubts) and no
history of previous TB or TB contacts, the NPV for TST and IGRA
could safely be defined. Despite thorough investigation, one
immunocompromised patient developed active disease; a 61-yr-
old female with rheumatoid arthritis, on 25 mg oral prednisolone
at the time of investigation. She screened negative for both TST
and IGRA and had no history of contacts with TB, but developed

active TB 22 months after initiation of adalimumab, reminding us
that false negative results may still occur, particularly if the patient
is already taking immunossupressive therapy. BELARD et al. [5]
observed in his study that oral prednisolone severely suppressed
IGRA and TST performance, recommending screening prior to
initiation of prednisolone therapy.

It is important to stress, however, that in our patient the long inter-
val between initiation of anti-TNF agent and development of di-
sease could be due to recent infection, and not reactivation of LTBI.

The main limitations of our study were its retrospective design
and the reduced sample of patients who were actually started
on anti-TNF agents.

Our study suggests that the NPV of available TB screening tests
may be higher in immunocompetent patients, so TB screening
should be performed at an early stage of disease and before
starting any immunosuppressive therapy. These results warrant
confirmatory studies in a larger population.
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