
Discordance between the QuantiFERON-TB
Gold In-Tube and Tuberculin Skin Test:
need for a further step?

To the Editor:

Screening for latent tuberculosis infection (LTBI) in patients with immune-mediated inflammatory
diseases (IMID), candidates for treatment with biological agents, is currently recommended by several
national and international guidelines. In addition to the older tuberculin skin test (TST), in the past
decade, in vitro interferon (IFN)-γ release assays (IGRAs), such as the QuantiFERON-TB Gold In-Tube
(QFT) (Qiagen, Hilden, Germany) and T-SPOT.TB (TSPOT) (Oxford Immunotec, Abingdon, UK), have
also been available for diagnosing LTBI. IGRAs are supposed to be less affected by prior vaccination with
bacille Calmette–Guérin (BCG) or exposure to non-tuberculous mycobacteria (NTM) than the TST,
resulting in a higher specificity of IGRAs compared to the TST [1, 2]. Due to the lack of a gold standard,
the diagnostic accuracy of IGRAs and TSTs cannot be definitely established. Data from the literature show
a reduced sensitivity in immunocompromised patients and a low predictive value for progression to active
TB for both TST and IGRA [1–4]. In the last years, several studies evaluated the accuracy of the IGRA and
TST in IMID populations, but the findings are conflicting [5]. In this context, different LTBI screening
strategies have been recommended [5, 6]. Considering the suboptimal sensitivity of the available tests, and
according to data from a previous study showing a good association of both the QFT and TST with LTBI
risk factors, our centre used a screening strategy based on the simultaneous performance of the QFT and
TST, in addition to a chest radiograph (CXr) [7]. This strategy, also supported by the European Centre for
Disease Prevention and Control guidance, is meant to maximise the sensitivity in immune-compromised
individuals, and is especially suited for areas where BCG coverage is low [8]. However, in a considerable
number of cases, these tests provide discordant results, giving way to uncertain interpretation in clinical
practice. To address this issue, we assessed the performance of a second level of LTBI screening tests for
IMID patients, who are candidates for biological agents, if TST/QFT discordant results should occur.

From June 2011 to January 2013, we analysed 369 patients. Among them, 45 resulted with discordant
results at baseline (QFT, TST, CXr). After 14–21 days of the baseline tests, the patients progressed to the
second step of screening, according to their pattern of discordance (TST+/QFT−; TST−/QFT+; or TST
−/QFT−/CXr+): all the enrolled patients underwent further QFT and TSPOTs, whereas a two-step TST
was performed only in patients with a negative TST (TST−/QFT+; or TST−/QFT−/CXr+). Demographic
information, data on underlying diseases, treatment regimens in the last 3 months and BCG vaccination
status were collected by a standardised interview.

The TST was performed by intradermal injection of a 2-TU dose of purified protein derivative (PPD) (PPDRT23;
Staten Serum Institute, Copenhagen, Denmark) on the volar side of the forearm by trained physicians; the result
was read after 48–72 h using the ballpoint method, and interpreted in accordance with the published guidelines,
with a cut-off of 5 or 10 mm, based on the individual risk of TB infection and progression [9].

Blood samples for the QFT and TSPOT were obtained immediately before performing the TST. Both tests
were performed, following the manufacturer’s assay kit recommendations, by the same laboratory staff
who were unaware of the patients’ characteristics and previous results [10, 11].

Chest radiographic findings consistent with previous TB include calcified nodular densities or fibrous
scarring in the mid/upper lung zones of the lung parenchyma, and pleural thickening.

Informed consent from each patient and local Ethical Committee approval were obtained.

Data from the interviews and tests results were entered into Microsoft Excel 2010 software (Microsoft,
Redmond, WA, USA). The agreement between the TSPOT and baseline tests was evaluated using Cohen’s
k, with k>0.75 representing excellent agreement, 0.40–0.75 representing good agreement, and <0.40
representing poor agreement [12].

The results of the baseline and second-level screening tests and the demographic and clinical features of the
45 enrolled patients are shown in table 1. At baseline screening, 11 patients scored TST+/QFT−, seven scored
TST−/QFT+ and 27 scored TST−/QFT− with radiological findings suggestive of previous TB at the chest
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radiograph. Overall, five (11%) out of 45 were BCG-vaccinated, three of whom were in the TST+/QFT−
group and two were in the TST−/QFT−/CXr+ group. At the second level screening, in the TST+/QFT−
group, six (55%) out of 11 were TSPOT-positive, whereas all the repeated QFT were confirmed negative. In
the TST−/QFT+ group, four (57%) out of seven reverted the previous QFT result and all of them had a

TABLE 1 Test results and characteristics of the 45 enrolled patients

Patient Age years Disease Treatments QFT
IU·mL−1

TST mm CXr# Second QFT
IU·mL−1

TSPOT¶

SFU
Second
TST mm

TST+/QFT−
1 77 RA DMARDs 0.01 8 + 0.04 7 ND
2 75 PR DMARDs+CCS 0.29 10 + 0.01 8 ND
3 67 P DMARDs 0.01 10 − 0 0 ND
4 73 RA DMARDs 0.28 25 + 0.15 7 ND
5 69 P BIO 0 14 − 0 8 ND
6 59 SC DMARDs+CCS 0.10 20 − 0.05 19 ND
7ƒ 29 AS None 0.03 15 − 0.03 34 ND
8ƒ 50 PA DMARDs 0 12 + 0 0 ND
9ƒ 27 JA DMARDs+CCS 0 8 − 0.05 0 ND
10 51 MS None 0 6 − 0 0 ND
11 39 RA DMARDs 0.01 14 − 0.02 0 ND

TST−/QFT+
12 65 PA BIO 2.40 0 − 0.36 0 0
13 64 PA DMARDs+CCS 0.49 0 − 0 0 0
14 54 P None 0.38 0 + 0 0 0
15 64 AS DMARDs 0.65 0 − 0.01 0 0
16 68 CR CCS 0.60 0 + 0.19 0 10
17 30 PA DMARDs 2.83 0 − 1.98 0 0
18 54 MS CCS 7.05 0 + IND 0 0

TST−/QFT−/CXR+
19 66 RA None 0 0 + 0 0 0
20 70 PA DMARDs 0 0 + 0 0 0
21 69 RA DMARDs 0 0 + 0 0 6
22 46 BD DMARDs+CCS 0 0 + 0.52 0 0
23 73 UC None 0.24 0 + 0.16 17 0
24 79 RA DMARDs+CCS 0 0 + 0 7 0
25 66 UC BIO 0.02 0 + 0.02 0 0
26 60 RA+SC BIO 0.03 0 + 0 0 0
27 35 RA BIO 0.01 0 + 0 0 0
28 68 RA+SJ DMARDs+CCS 0 0 + 0.01 0 0
29 63 CR CCS 0 0 + IND 0 0
30 70 RA DMARDs+CCS 0.02 0 + 0.06 0 0
31 44 P None 0 3 + 0 0 0
32 57 PA DMARDs 0 0 + 0 0 0
33 70 PA DMARDs 0.01 0 + 0.04 0 0
34 58 RA DMARDs 0 0 + 0 0 0
35 67 RA BIO+ DMARDs 0 0 + 0 0 0
36 63 RA DMARDs+CCS 0 0 + 0.02 0 0
37 75 PA DMARDs 0 0 + 0.03 0 0
38 71 RA DMARDs+CCS 0 0 + 0.01 0 0
39 64 RA CCS 0 0 + 0.01 0 0
40ƒ 30 CR None 0 0 + 0.05 0 0
41 67 CR CCS 0.01 0 + 0 0 0
42 45 CR+AS None 0.02 0 + 0 0 0
43 77 PA None 0 4 + 0 0 4
44ƒ 61 RA DMARDs 0 0 + 0 0 0
45 67 RA None 0.11 0 + 0.26 11 0

#: chest radiograph (CXr) with (+) or without (-) findings consistent with previous tuberculosis; ¶: data are reported as the highest SFU value of
ESAT-6 or CFP-10 antigen minus the SFU value of the negative control; ƒ: BCG-vaccinated. QFT: QuantiFERON-TB Gold In-Tube (Qiagen, Hilden,
Germany); IU: international units; TST: tuberculin skin test; TSPOT: T-SPOT.TB (Oxford Immunotec, Abingdon, UK); RA: rheumatoid arthritis; PR:
polymyalgia rheumatica; P: psoriasis; SC: scleroderma; AS: ankylosing spondylitis; PA: psoriatic arthritis; JA: juvenile idiopathic arthritis; MS:
multiple sclerosis; CR: Crohn’s disease; BD: Behçet’s disease; UC: ulcerative colitis; SJ: Sjögren’s syndrome; DMARDs: disease modifying
antirheumatic drugs; CCS: corticosteroids; BIO: biological agents; IND: indeterminate; ND: not done. Positive results are highlighted in bold.
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QFT-value <1 IU·mL−1 at baseline (range 0.38–0.65 IU·mL−1); one out of seven converted the TST result
with the two-step test and none scored positive with the TSPOT. In the TST−/QFT−/CXr+ group, three out
of 27 patients scored positive with the TSPOT, one out of 27 with the QFT and one out of 27 with the
two-step TST.

Overall, the agreement between baseline tests and TSPOT results was good for the TST (k 0.49) and poor
for the QFT (k −0.21).

Interestingly, the TSPOT showed a greater agreement with the TST than the QFT in all the groups. More
than half (55%) of the TST+/QFT− patients scored positive to the TSPOT, suggesting that these results
may be associated with LTBI rather than a false-positive result, especially in patients without previous
BCG vaccination. Among the three TST+/QFT− patients with a history of BCG vaccination, one scored
positive with the TSPOT. The interpretation of this pattern of discordance in BCG-vaccinated patients is
critical: as known, the impact of BCG on the TST is strongly affected by the age when it was administered
and the time passed since the vaccination [13]. The patients’ clinical history and risk factors for TB should
be taken into consideration, and more sensitive tests for LTBI detection, such as the TSPOT, may be
helpful in this setting. In contrast, repeated QFTs did not lead to conversions. Data from QFT+/TST−
patients confirm the reproducibility issues reported for QFT results around the cut-off value. All the four
QFT+/TST− patients with a QFT index value <0.65 IU·mL−1, reverted their QFT results. A recent
systematic review on QFT reproducibility showed a substantial variability for repeated QFTs, even when
tests are conducted under the same conditions; since the discrepancy was greater for individuals with
initial values in the borderline range (0.25–0.80 IU·mL−1), the authors advise interpreting such QFT
results with caution [14]. To note, the median of QFT index values of concordantly positive patients from
our population (32 out of 369) was 4.70 IU·mL−1 (95% CI 2.83–6.56).

In the TST−/QFT−/CXr+ group, five (19%) out of 27 showed positivity with one of the second-level tests,
whereas the remaining 81% confirmed the negative results of the baseline tests. The high rate of negative
concordant results of the former and the latter tests may be related to the low specificity of the chest
radiograph in differentiating signs of previous TB in which M. tuberculosis is already cleared, and lesions
where M. tuberculosis is still present, though quiescent. Indeed, previous studies have shown that up to
85% of calcified lesions in the upper lobes of the lungs are sterile, and that the T-cell immunity response
declines over time [15]. However, patients with TST−/QFT−/CXr+ are generally considered at lower risk
of TB reactivation and, unless a severe immune-suppression is present at baseline, they are addressed to
clinical and radiological follow-up, without recommendation for LTBI treatment before starting the
biological agents. In this study, 19% of the positive results were unmasked through the second-level
testing, suggesting that further investigations may detect patients with indication for LTBI treatment, even
when there is TST−/QFT−/CXr+ discordance.

The main limitation of the study is the small sample of patients; moreover, control groups of positive and
negative concordant patients have not been included.

In conclusion, the study supports the complexity of LTBI diagnosis in the context of the IMID population,
due to the patients’ characteristics and the imperfect accuracy of the available tests. The simultaneous use
of both the QFT and TST, as well as resorting to further exams in the case of discordant results, is advised
in their routine LTBI screening. A further step of testing in patients with discordant results may be helpful
when confounding factors, such as BCG vaccination or QFT values around the cut-off coexist. In these
terms, the use of the TSPOT seems to be more useful than the two-step TST to investigate discordant
results and point out otherwise undetected immunological responses. Finally, it’s advisable that in the near
future, new highly predictive biomarkers will be identified and new assays will be developed to definitely
increase the accuracy of LTBI screening in this population.
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