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ABSTRACT
Present systematic review was designed to compare the efficacy of interferon-γ release assays (IGRAs) and tuberculin skin test (TST) for
diagnosing latent tuberculosis infection (LTBI) in patients subjected to the anti-TNF-α therapy. The MEDLINE (Ovid), PubMed,
Embase, Scopus, Cochrane library, and Web of Science ISI databases were searched for selecting studies to compare the efficiency of
IGRAs [QuantiFERONTB Gold (QFT-GT), QuantiFERON-TB Gold In-Tube (QFT-GIT)and T-SPOT.TB] and TST in patients under
the anti-TNF-α therapy. After evaluating all studies, we systemically reviewed the results of 37 studies with a total sample size of 8584
patients. The agreement between IGRASs and TST was poor to moderate, however, the anti-TNF-α therapy mostly decreased the
percentage of this agreement. BCG vaccination could cause false results of TST assay. The developed active TB in patients with IGRAs
positive results during follow-up showed lower than TST positive patients. In conclusion, in the treated patients with anti-TNF-α with
previous BCG vaccination, IGRAs might be the better assay to diagnosis LTBI by reducing the false results rate in comparison with the
TST. However, more investigations should be done to compare the advantage of IGRAs with conventional test in the treated patients
with TNF-α antagonists.
Keywords: anti-TNF-α drug; latent tuberculosis; QuantiFERON; tuberculin skin test

1. INTRODUCTION
Tuberculosis is a serious bacterial disease that is important
cause of morbidity and mortality worldwide [1]. Tuberculosis is
caused by Mycobacterium tuberculosis bacteria (MTb)
[1]. Tuberculosis mostly occurs in latent form and does not cause
any symptoms, however, 10 % of cases may change to active form
with classic symptoms of tuberculosis. Several factors such as
HIV, chronic lung diseases, smoking, alcoholism, malnutrition,
diabetes mellitus, and certain drugs such as TNF-α antagonists are
responsible for stimulation of latent form of tuberculosis [2]. TNFα inhibitors are prescribed for the patients with several rheumatic
diseases [rheumatoid arthritis (RA), spondyloarthropathies
(ankylosing spondylitis (AS) and psoriasis arthritis (PsA), and
juvenile idiopathic arthritis (JIA)], inflammatory bowel disease
(IBD) and undifferentiated connective tissue disease (UCTD) [3].
It was indicated that TNF-α has the main effect on the formation
and preservation of granuloma, and TNF-α inhibitor drugs lead to
the dissociation of the granuloma and dispersion of M.
tuberculosis [4]. The risk of development of latent tuberculosis to
active form would elevate by TNF-α inhibitor drugs [4].
Therefore, it is important to recognition patient with latent
tuberculosis before to anti-TNF-α medication [4]. There is no
suitable method with gold standard for discernment of latent
tuberculosis infection (LTBI) [5]. Till now, tuberculin skin test
(TST) is mostly used for diagnosing LTBI. TST test is based on a
“delayed hypersensitivity response” of infected patient to MTb

[6]. However, there are several limitations for the TST that affect
on findings of the test and cause false-positive results, including
“Bacille Calmette-Guerin (BCG)” vaccine, and also corticosteroid
therapy causes false-negative results [6]. Todays, “interferon-γ
release assays (IGRAs)” have introduced as an alternative for TST
[7]. IGRAs including QuantiFERON-TB Gold in Tube (QFTGIT),
QuantiFERON-Gold (QFTG) and T-SPOT.TB (TS.TB) assess the
immune response to TB-specific antigens on lymphocytes [7]. The
QFT-GT, a novel version of QuantiFERON assay, assesses the
interferon (IFN)-γ release from induced blood in response to
antigens by an “enzyme-linked immunosorbent assay (ELISA)”
[8]. Today, TS.TB, a fourth-generation “QuantiFERON TB Gold
Plus”, has been used to assess peripheral blood mononuclear cells
by ELISA method [9]. Results of IGRAs may be indeterminate
due to failure of IFN-γ production following stimulation with a
strong mitogen [9]. T-cell dysfunction or technical mistake leads
to indeterminate results [9]. Additionally, rheumatic patients prior
anti-TNF-α therapy usually were under other immunosuppressive
therapy (IST) including steroid that may affect the results of tests
[5]. Until now, there are very few reviews evaluating TST and
IGRA tests for detecting Latent TB in patients treated with TNF-α
inhibitor drugs. The aim of this investigation was to evaluate LTBI
diagnostic tests specifically in patients treated with TNF-α
inhibitor drugs by a systematic review of available studies.
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2. MATERIALS AND METHODS
Methods.
The present systematic study was done based on the “Preferred
Reporting Items for Systematic Reviews (PRISMA) guideline”.
Search strategy and study selection.
PubMed, Embase, MEDLINE (Ovid), Cochrane Library, Scopus,
and Web of Science ISI databases were searched by for selecting
articles between 1966 and January 2019. The following items
were used as keywords ("Tuberculin skin test" OR "Tuberculin
Test OR "BCG Vaccine" OR "Mycobacterium tuberculosis" OR
"Tuberculin" OR "Mantoux test" OR "TB skin test" OR "TB test"
OR "PPD skin test" OR "PPD test" OR "TB Screening"OR "high
tuberculosis incidence setting" OR "TB-endemic population") OR
("Interferon gamma Release" OR "Interferon-gamma Release" OR
"QuantiFERON" OR "IGRAs" OR "Interferon-gamma" OR
"Interferon-gamma Release Tests" OR "T-SPOT.TB" OR
"QuantiFERON-TB Gold") AND ("Latent tuberculosis infection"
OR "latent TB" OR "Latent tuberculosis" OR "Tuberculosis" OR
"Latent Tuberculosis") AND ("Tumor Necrosis Factor alpha" OR
"TNFalpha" OR "TNF alpha" OR "Tumor Necrosis Factor-alpha"
OR "Certolizumab Pegol" OR "Infliximab" OR "Adalimumab"
OR "Anti-tumor necrosis alpha" OR "PEG-modified tumor

necrosis factor-alpha" OR "isotryptoquivaline F" OR "Anti-TNFalpha" OR "Biological Therapy" OR "Antirheumatic Agents" OR
"Adalimumab" OR "Golimumab" OR "Immunosuppressive
Agents" OR "Etanercept") . First, independent articles to our
strategy were removed from this study according to the titles and
abstracts. Then, the full text of selected articles was reviewed and
matched articles with the inclusion criteria were included in the
study. In addition, the reference lists of each selected paper were
assessed for any omitted article. Finally, English language papers
that evaluated the sensitivity and efficiency of commercial IGRAs
and TST for diagnosing LTBI in patients under TNF-α inhibitor
therapy were included.
Data extraction.
Three reviewers collected data in table 1 including the first author,
published country and year, patients number, type of rheumatic
disease “(Rheumatoid arthritis (RA), Ankylosing Spondylitis
(AS), psoriatic arthritis (PsA), inflammatory bowel disease (IBD),
undifferentiated connective tissue disease (UCTD), psoriasis,
demographic characterization (including gender, age and BCG
vaccination), TNF-α inhibitors (infliximab, adalimumab,
golimumab, certolizumab, etanercept), IGRA and TST methods ”.

3. RESULTS
Study selection.
The literature search yielded 2067 citations; 1165 citations
obtained after deleting duplicate papers. 218 studies selected
following evaluating title and abstract. English language, using
TNF-α blockers, and using both IGRA and TST were the inclusion
criteria. (Figure 1). 36 studies were found that considered our
inclusion criteria. All these studies used both TST and
QuantiFERON tests (10 QFT-GT and 17 QFT-GIT) [10-35]
before TNF-α inhibitor therapy. The ten of these papers evaluated
both QFT and T-SPOT.TB or T-SPOT.TB [36-45].

Figure 1. PRISMA flowchart of the literature search and strategy for the
selection of relevant document.

Systematic review findings.
In the present review, studies were conducted in South Korea (8
articles), Turkey and Spain (3 articles in each country), China,
Portugal, France, Italy (2 articles in each country), Czech
Republic, Canada, Austria, England, Taiwan, Greece, USA, Japan,
Croatia, Romania, Tunisia, Tunisia, Hungary, Netherland (1
article in each country). Totally 8584 patients were evaluated in 37

included studies. These studies were conducted on 8584 adults
who were 4048 men and 4536 women aged 25–55. Patients mostly
suffered from IBD, RA, AS, PsA and psoriasis and UCTD,
respectively. The thirty-seven articles were selected for systematic
review study were diagnostic test studies. Two studies had a
retrospective case-control, eighteen studies had a prospective
cohort design, three studies had a retrospective cohort and twelve
studies had a cohort design. One study was cross-sectional and one
study had a prospective cross sectional design and three studies
had case-control design. The twenty- three articles were from
countries with low TB prevalence and 14 articles were from
countries with high TB prevalence. Articles conducted by Slouma
(2017), Lee (2015), Kim (2014), Jung (2014), Lopez (2013),
Constsntino (2013), Singanayagam (2013), Sauzullo (2013),
Andrisani (2013), Greveson (2013), Saidenberg-kermana (2012),
Ramos (2012), Hatemi (2012), Vassilopoulos (2011), Ringrose
(2011), Inanc (2009), Shovman, Jung (2012), Sellami (2018), He
(2013) and Chang (2010) indicated 96%, 69%, 70.70%, 79.80%,
88.90%, 78%, 34.8%, 22.3%, 1.10%, 87%, 56.10%, 29%, 24%,
76%, 41.60%, RA:77% AS:95%, 74%, 76.30%, 88.5%, 78.20%
and 60% of patients received BCG vaccination, respectively. The
twenty-five studies evaluated the effect of glucocorticoid on falsepositive results of TST. TNF-α inhibitors were mostly used
including infliximab, adalimumab, etanercept, golimumab and
certolizumab in these studies, respectively (Table 1).
Studies comparing TST and QFT-GT and evaluating the
clinical outcome of LTBI in patients under anti-TNF-α
inhibitor therapy.
Takahashi and co-workers (2007) studied the effectiveness of TST
and QFT-GT bimonthly in 14 RA patients under TNF-α inhibitor
therapy for diagnosing LTBI. These tests indicated 7 patients with
LTBI positive. Among them, the positive results of QFT-GT in 4
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patients caused during TNF-α inhibitor treatment that two of them QFT-GT acted more effective for diagnosis LTBI in patients under
was detected only by QFT-GT. The agreement rate between TST TNF-α blocker therapy [16]. Lee et al., (2018) evaluated TST and
and QFT-GT was 64.3%. The study suggested the use of two QFT-GT for diagnosis LTBI in 108 patients (83 IBD; 25 RA
studies for LTBI in RA patients [10]. The study conducted by Park diseases) under TNF-α blocker therapy. At baseline, 18 patients
et al., (2009) focused on the TST and QFT-GT assays for had positive LTBI that 14 of them treated with isoniazid for 9
detecting LTBI in Korean patients (RA, AS, JRA patients) with months. Anti-TNF-α therapy changed LTBI test results of 17
initial negative TST under TNF-α blocker treatment for over one patients and 14 subjects of them treated with isoniazid. The study
year. Duration TNF-α blocker treatment, some TST results non- indicated that TNF-α inhibitor therapy had no effect on LTBI test
significantly converted to positive. Nine of patients under QFT- conversion. LTBI in a CD patient changed to active TB after 20
GT indicated positive results. 22 patients with TST positive months of infliximab therapy. LTBI was not diagnosed at first
suffered from RA. The concordance between TST and QFT-GT evaluation. Infliximab converted IGRA after four months. He was
was 68.6%. The study indicated TST with QFT-GT may be useful under isoniazid therapy nine months for LTBI treatment. After 7
to identify false-results during long term TNF-α inhibitors months, he admitted with fever and cough and also whitish
treatment, particularly in a country with a middle TB prevalence sputum. Patients with LTBI conversion and high QFT-G levels
[11]. Papay et al., (2012) evaluated QFT-GT and TST in IBD may have a great risk of progression of active TB and they need
patients under TNF-α antagonist therapy for 5 months for follow-up for several months. [17]. Slouma et al., (2017) assessed
detecting LTBI. Then, QFT-GT and TST were retested. In the efficacy of TST and QFT-GT for diagnosis LTBI in patients
subjects without LTBI positive at baseline, QFT-GT was not with chronic inflammatory rheumatism (70.8% RA) under TNF-α
converted to positive, but 4.2% of TST negative results converted blocker treatment for at least 6 months. LTBI was seen in 23
to positive. TNF-α blocker treatment caused conversion of TST. patients. Among them, 12 patients had negative TST and positive
As compared with TST, the results of QFT-GT assay reverted in QFT-GT. In patients with positive LTBI, TB was treated before
50% of patients under isoniazid‐treated for LTBI. However, TNF-α blocker therapy. Active TB has not occurred in patients
patients with QFT-GT positive results could not develop active TB with positive LTBI. Two subjects with active TB were observed in
[12]. Chen et al., (2012) evaluated the QFT-GT and TST for patients with negative results of TST and QFT-GT The study
diagnosing TB in 242 RA patients under TNFα blocker treatment suggested that LTBI screening and a prophylactic treatment
for a long time. Among 242 RA patients, seventy five indicated support the safety of biological therapy [18]. Soare et al., (2018)
TST positive and forty five indicated QFT-GT positive results, assessed the efficacy of TST and QFT-GT for predicting active
and 9 of them indicating indeterminate QFT-GT assay. 37 patients TB in RA, PsA and AS receiving TNF-α blocker therapy. The
showing TST positive and 24 patients showing TST positive and proportion of patients with positive LTBI was similar to TST2
QFT-GT negative treated with isoniazid. After 3 months of TNF-α (TST with positive threshold= 10 mm) and QFT. However, TST1
blocker therapy, 4 patients had active TB, whereas 5 patients with ((TST with positive threshold= 5 mm)) detected fewer patients
baseline TST and QFT-GT negative results developed active TB. with positive LTBI than TST2. During the first year of TNF-α
QFT-GT conversion was seen in patients with QFT-GT negative blocker treatment, active TB occurred in 3/8, 1/9 and 1/3 of
results who had active TB underwent anti-TNF-α treatment [13]. positive LTBI patients that detected by assays, respectively.
Andrisani et al., (2013) investigated QFT-GT and TST assays for However, fewer TB subjects were enrolled in the QFT group,
detecting LTBI in IBD patients with negative TB under TNF-α likely due to the decreased duration of time exposure to TNF-α.
blocker therapy. The agreement between two tests was modest in No marked risk factors for progressing active TB. In the study,
the patients, while it was very low in subjects under TNF-α observed TB after 1 year of TNF-α inhibitor therapy, indicating
blocker therapy. The study suggested that anti-TNF-α therapy may the importance of more and exact screening tests for diagnosing
activate LTBI and two tests were useful in patients with low TB LTBI [19].
and BCG vaccination rates, [14]. Case-control study designed by Studies comparing TST and QFT-GIT and evaluating the
Inanc and co-workers (2015) assessed the QTF-G and TST for clinical outcome of LTBI in patients under anti-TNF-α
detecting LTBI in 140 patients with RA and AS following 6 inhibitor therapy.
months of TNFRingrose et al., (2011) evaluated patients for diagnosing LTBI
QTF-GT was similar in RA, AS and healthy control. A great before anti-TNF-α therapy by using TST and QFT-GIT assays and
percentage of positive TST was seen in AS patients. The chest x-ray (CXR). Patients with a TST or QFT-GIT positive
concordance between QTF-G and TST was 61% in the whole results were evaluated at 3 and 6 months after anti-TNF-α therapy.
group, 70% in RA, and 49% in AS. TNF-α antagonists therapy Among 106 patients, 26 patients had a positive TST or QFT-GIT
changed a great percentage of indeterminate results of QTF-GT to at baseline; 12 of them treated with anti-TNF-α for 6-month. The
positive [15]. Ramos et al., (2015) evaluated the efficiency of TST for the 12 subjects was 13.9 mm that increased to 16.8 mm
QFT-GT and TST for diagnosing LTBI in 115 patients under post-booster. After 3 months of anti-TNF-α therapy, TST
TNF-α blocker therapy. 52 patients had LTBI at baseline that 50 decreased below 5 mm in 3 of the 12 patients. The QFT-GIT was
of them were selected for TB treatment. No active TB was seen in not converted during the study period in patients. The concordance
patients with LTBI positive at baseline. Under anti-TNF-α, active between TST and QFT-GIT was weak. A marked reduction in
TB developed in 2 of the patients with negative results. TST TST response was observed in the first six months of anti-TNF-α
conversion was observed in 5 cases. No QFT-GT conversions treatment [20]. Qumseya et al., 2011 evaluated the efficiency of
were seen. The concordance between TST and QFT-GT is poor. the QFT-GIT for diagnosing LTBI in 340 IBD patients in the
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United States. Five patients had a positive QFT-GIT, nine patients
were indeterminate, and 326 patients had a negative QFT-GIT.
After 17 months, one case of them had active TB. TNF-α
inhibitors did not affect the QFT-GIT results. Agreement between
the TST and QFT-GIT was moderate. TNF-α inhibitors mostly did
not change negative QFT-GIT results and could not activated TB.
TNF-α inhibitors developed TB in one patient with indeterminate
QFT-GIT [21].
Chang et al., (2011) evaluate the usefulness of the IGRAs for
diagnosing LTBI in RA and AS patients under TNF-α blocker
therapy in Korea by TST, QFT-GIT, and chest radiography. 36
patients with positive QFT-IGT result was treated for LTBI. For
one patient with indeterminate QFT-GIT results, TST positive
result was considered for LTBI treatment. No patients developed
TB during a median of 18 months of TNF blocker therapy. Sixteen
patients with positive TST and negative QFT-GIT results, TNF
blockers were administrated without LTBI treatment. Tuberculosis
was not observed in these patients, during TNF inhibitors therapy.
The study suggested QFT-GIT may be better than TST for
diagnosing LTBI in patients before TNF inhibitors therapy in
countries with middle burden of tuberculosis and BCG vaccination
at birth [22]. Saidenberg-Kermanac'h et al., 2012 also screened for
LTBI in 123 patients with IRDs under anti-TNF-α by using chest
X-ray and TST (protocol 1) and also chest X-ray and TST plus
QFT-GIT (protocol 2) in France. LTBI was diagnosed in 59
patients with protocol 1 and 69 LTBI cases by protocol 2. TB was
diagnosed in 3 RA patients with negative tests. Although, the
study indicated that the accuracy of QFT-GIT was higher than
TST, two tests should be done for diagnosing LTBI in patients
with IRD in countries with a high prevalence of TB [23]. Hatemi
et al., (2012) screened LTBI in RA patients under TNF-α
antagonists therapy and healthy subjects by TST and QFT-GIT.
Treatment with TNF-α antagonists did not change the QTF-GIT
and TST positive results [24]. Ramos et al., (2013) used the TST
and QFT-GIT for diagnosing LTBI in RA, PS, IBD and SA among
patients with and without TNF-α antagonists therapy. A
significant difference was observed in the percentage of positive
QFT-GIT among patients with and without TNF-α antagonists
therapy after adjustment for age and gender. Concordance between
TST and QFG-GIT was poor in patients under TNF-α antagonists
therapy and was moderate in patients without TNF-α antagonists
therapy. The study suggested that TNF-α antagonists therapy had
negative effect on the performance of QFT-GIT [25]. Sauzullo et
al., 2013 evaluated the interferon (IFN)-c response to
mycobacterium tuberculosis-speciﬁc antigens by using TST and
serial QFT-GIT assay in patients with psoriasis under long-term
TNF-α inhibitors therapy. IFN-c release may occur in patients
with psoriasis under TNF-α antagonists therapy. The changes of
IFN-c levels might be suitable for diagnosing LTBI reactivation in
patients under anti-TNF-α treatment [26]. Klein et al., (2013)
screened for LTBI during and prior to TNF-α inhibitors treatment
in patients with several rheumatic inﬂammatory diseases by using
TST and QFT-GIT. QFT-GIT positive was seen in 22 patients
before and during TNF-α inhibitor therapy treatment (3.9 and
5.9%, respectively). TB activated in 2 patients with QFT-GIT
positive. TST positive was observed in patients before and during
treatment (42% and 38%, respectively). Agreement between TST
and QFT-GIT was poor. Poor association between the TST and

QFT-GIT exhibits that TST is non-speciﬁc test for diagnosing
LTBI and QFT-GIT is more speciﬁc [27]. Lee et al., (2013)
screened LTBI in RA and AS patients with TNF-α inhibitors
therapy by TST and QFT-GIT. TB developed in 9 patients. They
indicated that TB increased in patients under TNF-α inhibitors
therapy. The study suggested that additional assays are needed for
diagnosing TB in patients with long-term therapy with TNF-α
inhibitors therapy [28]. Bermejo et al., 2013 compared the
performance of TST and QFT-GIT in IBD patients with TNF-α
inhibitors therapy. After TNF-α inhibitors therapy, 4 patients were
detected with potential TB. The TST conversion rate was 0.83%
per patient-year of treatment with anti-TNF drugs. QFT-GIT with
indeterminate and negative results were observed for 2 patients.
The conversion rate of TST in patients with TNF-α therapy was
low and these conversions were detected according to a positive
TST and were not similar to QFT-GIT [29]. Kim et al., (2014)
compared TST and QFT-GIT assay for detecting LTBI in patients
with TNF-α inhibitors therapy. The prevalence rates of positive
TST and QFT-GIT were 22.3% and 16.0%, respectively. LTBI
was treated in 25.1% of patients. During follow-up, active TB was
seen in 1.4% of the patients with negative TST and QFT-GIT
results at baseline. The findings suggested that TST and QFT-GIT
are useful for detecting LTBI prior to TNF-α blocker therapy in
patients [30]. Lee et al., (2015) assessed the performance of the
QFT-GIT and TST for diagnosing LTBI in RA and AS patients
with TNF-α inhibitors treatment. LTBI treatment was done
according to the positive QFT-GIT results. TST and QFT-GIT
positive results were observed in 35.7% and 30.1% of patients.
After 20.8 months of TNF-α inhibitors treatment, TB developed in
1.5% patients. TB was not observed in TST+/QFT+ patients who
treated for LTBI. Active TB was observed in 2.5% of patients with
TST−/QFT+ who treated for LTBI, 3.3 of patients with
TST+/QFT− who did not treat for LTBI after TNF-α inhibitors
treatment (705/100,000person-years).Among patients who did not
treated for LTBI, active TB was seen in 3.3% months after 7.2
months of TNF-α inhibitors treatment. Active TB was observed in
1.1% of patients after 22.7 months of TNF-α inhibitors treatment.
The incidence rate of TB was similar between TST+/QFT−,
TST−/QFT+ and TST−/QFT− patients. QFT-GIT might be useful
for detecting LTBI in patients prior to TNF-α inhibitors treatment
in population with middle prevalence of TB and BCG vaccination
at birth [31]. Kurti et al., 2015 compared the concordance of TST
with QFT-GIT in 166 BCG-vaccinated IBD patients treated with
TNF-α inhibitors. The positive rate of TST was 23.5%, 21.1%,
14.5% and 13.9% with cut-off values of 5, 10, 15 and 20 mm. The
positive rate of QFT-GIT was 8.4% and indeterminate result rate
was 0.6%. Chest X-ray detected 2 patients with LTBI. Agreement
between QFT-GIT and TST and was moderate. TNF-α inhibitors
had no effect on the positive rate of TST and QFT-GIT [32]. Çekiç
et al., (2015) indicated the percentage of active TB in IBD patients
under TNF-α inhibitors by using TST and QFT-GIT. LTBI was
detected and treated in 59.2% patients. Active TB was seen in
4.7% patients who did not treat for LTBI. Agreement between
TST and QFT-GIT was moderate. TNF-α inhibitors did not
change TST results [33]. Baričević1 et al., (2017) compared the
performance QFT-GIT and TST for diagnosing LTBI in RA, CD,
AS and PA patients prior to TNF-α inhibitors therapy. The
positive QFT-GIT results were treated for LTBI. The high
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agreement was observed between QFT-GIT and TST results. while QFT negative was not changed [34].
Positive QFT-GIT test converted to negative in 4% of patients,
Table 1. Characteristic of selected studies
First author &
Publication year
He.D (2013)
Lee.C.K (2018)

Shanghai
Hongkong

Number
Of patients
101
108

Aberu .C (2017)

Portugal

46

Slouma.M (2017)

Tunesia

113

Kurti.Z (2015)
Ramos.S (2015)

Hungary
Portugd

16
115

Kim.E.S (2015)
Lee.H (2015)
Kim.H.C (2014)
Jung.Y.J (2014)

S.Korea
S.Korea
S.Korea
S.Korea

376
342
456
430

Kim.J.H(2014)

S.Korea

842

Constantino.F
(2014)
Jo.K.W (2013)

France

563

S.Korea

101

Singanayagam.A
(2013)
Sauzullo.I (2013)

London

187

Italy

148

Bermejo.F (2013)
Andrisani.G (2013)
Klein.M (2013)

Spain
Italy
Czech
Republic
Austria
France

74
92
3.5

Spain

123

Hatemi.G (2012)
Minguez.S (2012)

Turkey
Spain

76
23

Chen.D.J(2012)
Vassilopoulos.D
(2011)
Ringrose.T.S
(2011)
Qumseya.B (2011)
Inanc.N (2009)
Park.J.H (2009)
Takahashi.H
(2009)
Lee.S.K (2013)

Taiwan
Creece

233
122

Canada

Pappy.P (2012)
SaidenbergKermanac’h.N
(2012)
Ramos J.M (2012)

Country

227
128

Type of
disease
RA/AS/PsA
IMD/RA/AS/
PsA
IBD

Mean age
(year)
47
36.5

Female
(%)
71.2
37.9

BCG
vaccinated (%)
78.2
-

36.7±12

60

IBD/RA
AS/PsA/other
IBD
IBD/RA/AS/
PsA/other
IBD
IBD/RA/AS
IBD/RA/AS
IBD/RA/AS/
other
RA/AS/PsA/J
RA
RA/AS

47.76±13.5

96.02

24
41±11.S

48.1
47.8

32.S±13
40
41.1±15.8
39.9±16

32.1
44.4
43.8
48.1

T-Spot.TB
QFT-GT

TST cut
off (mm)
10
5

97.3

QFT-GIT
T-SPOT.TB
QFT-GT

10

QFT-GT
QFT-GT

5
5

QFT-GT
QFT-GT
QFT-GIT
T-Spot.TB

10
10

44.5±14.9

56

QFT-GIT

5

SI

27.1

87.5

T-Spot.TB

5

IBD/AR/AS/
PsA
RA/AS/PsA/o
ther
Psoriasis, PsA

40.4±16

49.5

10

56.1

34.7

49

65.5

22.2

QFT-GIT
T-SPOT.TB
QFT-GIT
T-SPOT.TB
QFT-GIT

54

IBD
IBD
RA/AS/PsA/
other
IBD
RA/AS/PsA/
other

42±B
39.6
44.18±14.77

55.4
50
54.09

0.06
1.08

QFT-GT
QFT-GT

5
5

36.1±10.6
50.4±11.9

51.9
56.09

QFT-GT
QFT-GT

S
S

IBD/RA/AS/
PsA /other

52

18.9

QFT-GT

S

QFT-GT
QFT-GIT/TSPOT.TB
QFT-GT
QFT-GIT/
T-SPOT.TB
QFT-GIT

10
S

QFT-GT
QFT-GT
QFT-GIT
QFT-GT

5
5
10

69
70.6
79.7

51.7±14.7

31.5

24.7±B.66
27±16

63
66.4

12

RA/AS/PsA/
other
RA
RA/AS/PsA
/Other
RA/AS/PsA

55.7

58.3

41.6

Us
Turkey
S.Korea
Japan

340
140
86
14

IBD
RA/AS
RA/AS/other
RA

41
45
39.2 15.8
48.6

54.4
67.8
55.8
78.5

84.2
89.5

S.Korea

509

43

52.6

Jung.y.J (2012)

S.Korea

281

IBD/RA/AS/
PsA/other
IBD/RA/AS/o
ther

40.1

39.1

Baricevic.D (2017)
Soare.A (2018)
Cekic.C (2015)
Chang.B (2011)

Croatia
Romania
Turkey

300
550
76
110

48.48
55.1
42

52.3
54.3
30.2
43.6

RA/AS/PsA
IBD
RA/AS/other

Studies comparing TST and both QFT and T-SPOT.TB or TSPOT.TB and evaluating the clinical outcome of LTBI in
patients under anti-TNF-α inhibitor therapy.
Jo et al., 2013 investigated the results of anti-TNF-α therapy
in CD, RA and AS patients with a history of TB under anti-TNF-α
therapy by using QFT-GIT and TSPOT. Chest radiography

IGRA used

BCG+:15
BCG-:6
BCG+ :10
BCG-:5

S
S
10

QFT-GT
76.2

QFT-GIT/
T-SPOT.TB

10
10

54.5

QFT-GIT
QFT-GIT

5

indicated TB lesions in 32.7% patients. The positive rates of TST
and IGRAS were 21.8% and 44.6%, respectively. 10.9% of
patients treated for LTBI. Active TB was observed in 1% of
patient without LTBI treatment six years after the TNF-α
antagonist therapy. Patients with history of TB and under TNF-α
inhibitors had an acceptable rate of TB if treated for LTBI [35].
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Abreu et al. (2017) screened LTBI by TST and two different
IGRAs assays [QFT-GIT and T-SPOT.TB] in IBD patients under
anti-TNF-α therapy for 26 months. LTBI were detecting in 16
patients: TST positive in 12 patients; T-SPOT positive in 7
patients, QFT-GIT positive in 2 patients. LTBI treated for 15
patients. TST have higher sensitivity than the IGRAs according to
interferon ϒ release [36]. Kim ES et al. (2015) investigated LTBI
in IBD patients under TNF-α inhibitors therapy using TST, QFTGIT and TSPOT prior to treatment. LTBI was diagnosed in 8% of
patients. Active TB occurred in 16 cases after TNF-α inhibitors
therapy. The study indicated that TNF-α inhibitors increased the
risk of TB in IBD patients [37]. Mínguez et al. (2012) screened
LTBI in RA patients under TNF-α inhibitors therapy by using
TST, QFN-G-IT, and T-SPOT.TB. TST, T-SPOT.TB and QFNGIT positive were seen in 7, 11 and 9 cases, respectively.
Agreement between TST and T-SPOT.TB was 77.35% and TST
and QFN-G-IT were 83.01%. TNF-α inhibitors had no effect on
positive TST, T-SPOT.TB and QFN-GIT results. The study
suggested that both TST and IGRAs should be done for
diagnosing LTBI in patients with a high risk of developing active
TB [38]. Vassilopoulos et al. (2011) compared the performances
of TST, T-SPOT.TB and QFT-GIT for detecting LTBI screening
in RA patients under TNF-α inhibitors therapies. The concordance
between IGRAs was 81% that was higher than agreement TST and
IGRAs. IGRAs seemed better TB than TST and should be
considered for diagnosing TB in patients under TNF-α inhibitors
treatment [39]. Costantino et al., (2014) assessed LTBI in RA and
SA patients under TNF-α inhibitors treatment by TST and IGRAs.
Concordance between TST and IGRAs was poor. The positive rate
of TST was 34.8%. T-SPOT.TB positive percentage was in 21.7%
and indeterminate percentage was 15.6%. Previous active TB and
chest radiograph abnormalities were related to IGRA positive
results. The study suggested that the usefulness of combined TSPOT.TB and TST in patients prior to TNF-α inhibitors treatment
[40]. He et al. (2013) screened for LTBI in RA patients and
healthy subjects under TNF-α inhibitors therapy by using IGRAs
and TST. The positive rates of TST were 37.6% in patients and
34.0% in healthy subjects, while the positive rates of T-SPOT.TB
was 46.5% in patients and 21.1% in healthy cases. Biological
therapy converted T-SPOT. TB positive results, conversion rate
was 11.2%. Active TB was not observed in T-SPOT. TB
screening results. It was suggested that biologics therapy increased
the risk of TB [41]. Jung et al. (2012) evaluated LTBI in patients
with anti-TNF therapy by using TST and T-SPOT. Positive
percentage for TST and T-SPOT were 33.6% and 69.1%,
respectively. 35.9% of the patients were treated for LTBI and
active TB was seen in 2.1% patients. Among active TB patients,
TST negative was observed in 50% of patients and did treated for
LTBI, whereas 60% of them had T-SPOT positive results at
baseline. It was indicated that TST had limitation for diagnosing
LTBI in population with TB prevalence, TST-defined LTBI
diagnosis and treatment seem to be limited in preventing the
development of TB before anti-TNF treatment [42].
Singanayagam et al., (2013) screened LTBI in RA patients prior to
anti-TNF-α therapy. 80.3% of patients were considered as low risk
for LTBI. 35.5% of patients with TST and T.SPOT positive were
low risk. The study suggested the combination of TST and
T.SPOT act potentially for diagnosing LTBI compared alone [43].

In a study conducted by Jung et al., (2014) evaluated LTBI in
patients under TNF-α inhibitors treatment by using TST and TSPOT. Positive TST and T-SPOT result was considered as LTBI.
The positive rates for the T-SPOT assay and TST were 19.1% and
44.2%, respectively. 46.0% of patients were treated for LTBI.
Active TB was observed in 0.9% of the patients. Both TST and TSPOT assays are useful for diagnosing LTBI prior to the TNF-α
inhibitors treatment in population with TB prevalence [44].
Discussion.
No suitable a gold standard for detection LTBI, assessment of the
efficacy of TST and IGRAs continues. Particularly for patients
with chronic inflammatory disorders prior to biologic therapy, is
necessary to detect LTBI for preventing active TB. This study is
an updated systematic study for evaluating the efficiency of IGRA
and TST assays for diagnosis LTBI in patients under TNF-α
blocker therapy. Tuberculosis diagnosis assays are necessary for
patients with chronic inflammatory disorders before TNF-α
antagonist therapy, due to a decrease in the risk of LTBI
activation. TST and QFT-GT are the common assays used for
detection LTBI. Numerous studies have evaluated the efficiency
of TST and QFT for detecting LTBI, but only a few numbers of
them have assessed these two tests in patients under anti-TNF-α
therapy. The present study found that the agreement between
QFT-GT and TST results is poor to moderate and TNF-α blocker
therapy mostly decreased the percentage of this agreement.
Although present findings have several limitations including the
small number of subjects in selected studied, it might be suggested
in country with low TB prevalence and low BCG vaccination rate,
both tests are useful. However, the findings of patients under
TNF-α inhibitors therapy suggest the difference between TST and
QFT results. Active TB was mostly seen in patients with negative
TST and QFT-GT. Anti-TNF-α therapy could mostly develop
active TB in patients with negative LTBI results. TST conversion
under anti-TNF-α therapy was more observed in some cases than
QFT-GT conversion. The present study found that TST with QFTGT may be effective in diagnosis false-results during long term
TNF-α inhibitor treatment, particularly in population with
intermediate TB prevalence. According to the present findings, the
concordance between TST and QFT-GIT is also poor to moderate.
TNF-α antagonists treatment had no significant impact on the
QTF-GIT results. Although, QFT-GIT had higher diagnostic
accuracy than TST and may be used instead of TST for the
detection of LTBI in patients prior to TNF inhibitors in population
with intermediate prevalence of TB, only one test was not able to
diagnosis all patients at high risk for active TB. We reviewed 37
studies to compare the performance of IGRAs versus TST in
patients under TNF-α blocker therapy. We found that the
association between IGRAs and TST was poor to moderate.
Additionally, the association between TST and T-SPOT.TB was
higher than TST and QFT-GIT. The development of active TB in
patients under TNF-α antagonists might be main outcome to
evaluate the efficacy of assay. However, only seventeen of our
included studies [25, 27, 33, 36] reported the follow-up data of
patient and 74 active cases were reported [36]. The concordance
between IGRAs and TST was poor to moderate which
demonstrates the differences between these two tests. TST results
were markedly related to BCG vaccination in subjects. However,
BCG vaccination was not a confounding factor for IGRAs. FalsePage | 4490
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positive TST may lead to un-necessary tuberculosis therapy. in patients with BCG vaccination history, IGRAs might be better
Indeterminate results of IGRAs may be associated with the for diagnosis LTBI than TST due to its low false results. The
negative control tests positive regardless of the response to TB- negative data, especially negative TST should be interpreted with
specific antigens or (2) the positive control tests negative as does caution in patients treated with any steroid. Additional data such
the response to TB specific antigens. Actually, most indeterminate as history of TB, chest radiograph, and other risk factors of TB is
results in immunocompromised patients resulted from the negative necessary if the test results are negative. Limitations of present
response against mitogen which was used as positive control [35]. study: First, we could not evaluate the efficacy of IGRAs to
Altogether, IGRA is mostly preferred in selected articles, but, the prevent the development of active TB due to no enough data.
high expense of IGRAs has decreased its application in patients Second, the met analysis study is needed to compare exactly the
under TNF-α inhibitors therapy. According to the present findings, efficacy of IGRAs and TST.

4. CONCLUSIONS
In the treated patients with anti-TNF-α with previous BCG
vaccination, IGRAs might be the better assay to diagnosis LTBI
by reducing the false results rate in comparison with the TST.

However, more investigations should be done to compare the
advantage of IGRAs with conventional test in the treated patients
with TNF-α antagonists.
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