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                                  ABSTRACT 

We assessed risk factors that can promote indeterminate results of 

QuantiFERON TB-2G (QFT-2G) tests.  

The subjects were 704 patients suspected of tuberculosis (TB) and latent 

tuberculosis infection (LTBI) between January 2005 and December 2007. The 

QFT-2G test and tuberculin skin test (TST) were performed for all subjects. If the 

results of QFT-2G test were indeterminate, this test was repeated within one month.   

Among 704 patients, 72 patients (10.2%) showed indeterminate results on 

QFT-2G test. Indeterminate results were due to positive control failure in 68 

patients (88.9%) and negative control failure in four. Although the results of TST 

were negative for 64 patients showing indeterminate results, the remaining eight 

patients showed a positive response on TST. Indeterminate results were 

significantly associated with elderly and  immunocompromised patients. 

Lymphocytopenia and hypoalbuminemia were significantly associated with 

indeterminate laboratory findings. When QFT-2G test was repeated for all patients 

showing indeterminate results, 12 patients (16.7%) demonstrated determinate 

results on the subsequent test.  



Indeterminate results of QFT-2G test under routine clinical practice are not 

infrequent. When scoring QFT-2G test results for elderly and 

immunocompromised patients, one must be careful because the possibility of 

obtaining determinate results may be low even if this test is repeated.   
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Indeterminate results have been reported with a frequency of 5-40% for QuantiFERON 

TB-2G (QFT-2G) test (1-5). We assessed the risk factors that can influence indeterminate 

results when using QFT-2G test in routine clinical practice and compared the clinical 

characteristics of patients with indeterminate results on QFT-2G test to those of patients 

with determinate results on QFT-2G test.  . 

 

                           SUBJECTS AND METHODS 

   The study was approved by the Ethics Committee of Kawasaki Medical School. In 

total, 704 patients suspected of tuberculosis (TB) and latent tuberculosis infection (LTBI) 

were prospectively enrolled between January 2005 and December 2007. Subjects had 



consulted Kawasaki Medical School Hospital and four affiliated hospitals. We obtained 

written, informed consent from all participants in this study. All patients except for five 

with HIV infection had negative serological tests for HIV or showed an absence of 

obvious risk factors for HIV infection. Demographic, clinical, radiological and 

microbiological data were collected for all patients. Collected data included any history 

of previous TB disease and risk factors for TB and LTBI. A diagnosis of TB disease was 

definitively confirmed by culture of sputum, bronchoalveolar lavage fluid (BALF) or 

pleural fluid samples that were positive for MTB microbiologically.  

 TST 

   For TST, 0.1ml of tuberculin PPD (Nippon BCG, equivalent to three tuberculin units 

of PPD solution) was injected intradermally into the volar aspect of the forearm, and the 

transverse induration diameter was measured 48 hours later. The TST results were 

interpreted according to the level of risk, as reported in current guidelines (6). 

QuantiFERON TB-2G test 

   The QFT-2G test was performed according to the recommendations of the 

manufacturer (Cellestis Ltd, Carnegie, Australia). This judgment was performed 

according to the guidelines proposed by the Centers for Disease Control and Prevention 

(CDC) for using the QFT-2G test (7). If there was a prevalence of indeterminate results of 



QFT-2G test, this test has been repeated for all patients within one month. 

Statistical analysis   

   Information from the questionnaires, TST results and whole-blood IFN-γ assay results 

were subjected to statistical analysis. Both the QFT-2G and TST results or indeterminate 

and determinate results of QFT-2G test were compared using the Chi-squared test. The 

Wilson score method was used to calculate 95% confidence intervals for the positive rate 

of both tests (8). 

 

                                  RESULTS 

   The QFT-2G test and TST results for patients suspected of TB and LTBI or confirmed 

to have TB disease in this study are shown Table 1. Among 704 patients suspected of TB 

and LTBI, 72 patients were judged indeterminate with QFT-2G test. The judgment of 

indeterminate result was attributed to positive control failure in 68 patients and negative 

control failure in the remaining four patients. Eight patients showed positive results on 

TST despite indeterminate results on QFT-2G test. They showed a correlation with risk 

factors for TB and LTBI and radiological findings suggestive of previous TB disease and 

seven of these eight patients had previously received TB treatment. Among 130 patients 

with confirmed TB disease, 14 patients (10.8%) demonstrated indeterminate results on 



QFT-2G test and they all showed a negative response on TST. The rate of positive results 

with QFT-2G test (83.1%) was significantly higher compared to TST (60.0%) in 130 

patients with confirmed TB disease. Although QFT-2G test was repeated within one 

month for 72 patients showing indeterminate results, only 12 patients (16.7%) showed 

determinate results on the subsequent test (two positive results and ten negative results). 

Although two patients showed positive results after the initial indeterminate results on 

QFT-2G test at the first examination, the reason was suspected to be the discontinuation 

of immunosuppressive drugs for the underlying disease and recovery of the number of 

lymphocytes (210→860, 640→1012). 

   The age distribution of patients showing indeterminate results on QFT-2G test is 

shown in Figure 1. Indeterminate results were significantly more frequent among elderly 

patients (�80 years old) than among other age groups. Although indeterminate results in 

children (<10 years old) were more frequent than that in other age groups, there was no 

significant difference.  

   There were no significant differences by year (2005, 2006 and 2007) or by season 

(January-March, April-June, July-September and October-December) for transitional 

changes in the rate of indeterminate results on QFT-2G test.  



   The clinical characteristics of 72 patients with indeterminate results on QFT-2G test 

and the remaining 632 patients with determinate results on QFT-2G test was shown in 

Table 2. The mean age of patients showing indeterminate results was significantly higher 

than that of those showing determinate results (p=0.012). Concerning underlying 

diseases, the number of patients receiving immunosuppressive treatment was 

significantly higher among patients showing indeterminate results than among those 

showing determinate results (p=0.0008). However, the number of patients without 

underlying diseases was significantly higher among patients with determinate results than 

among those with indeterminate results (p=0.009).  

   Concerning the laboratory and radiological findings of 72 patients with indeterminate 

results on QFT-2G test, leukocytopenia (p=0.024), lymphocytopenia (p=0.011) including 

CD4 lymphocytopenia (p=0.007), hypoproteinemia (p=0.028) and hypoalbuminemia 

(p=0.033) were more frequently significantly recognized in patients with indeterminate 

results than in those with determinate results (Table 2). 

 

                                 DISCUSSION  

   In previous reports, tit has been indicated that the sensitivity and specificity of 

QFT-2G test were 59~89% and 70%~98%, respectively (9-11). Concerning the judgment 



of QFT-2G test, the majority of QFT-2G test was classified into positive or negative 

reaction and only a small proportion of QFT-2G tests were judged indeterminate. In this 

study, 72 (10.2%) of 704 patients suspected of TB and LTBI demonstrated indeterminate 

results on QFT-2G test according to CDC guidelines (7). In previous reports, Ferrara et al 

(1) noted that indeterminate results of QFT-2G test appeared in 21% of tests performed in 

routine clinical microbiological laboratories due to positive control failure and that 

indeterminate results were significantly overrepresented among patients receiving 

immunosuppressive treatments. However, there was no speculation concerning the 

reason.  

Through this large scale study, we first demonstrated the importance of highly 

advanced age and underlying disease in patients receiving immunosuppressive treatment 

as clinical characteristics comprising risk factors that can promote indeterminate results 

on QFT-2G test. Otherwise, laboratory findings of lymphocytopenia including CD4 

lymphocytopenia showing an immunosuppressive state or hypoproteinemia showing a 

poor nutritional state could significantly influence the risk of indeterminate results 

compared to determinate results. Immunosuppressive drugs such as corticosteroid drugs 

or tumor necrotic factor alpha (TNF-α) inhibitor directly reduce the production of 

inflammatory cytokines, such as IFN-γ, interleukin-1 and TNF-α from T-lymphocytes 



similar to that in patients with lymphocytopenia due to severe underlying diseases 

(7,12,13).  

Sex, younger age, transitional changes during the four seasons over a three- year 

period, microbiological findings and radiological findings including extension of lesions 

do not appear to be associated with indeterminate results. In fact, all elderly patients over 

80 years old had some form of severe underlying disease and most of these patients were 

complicated by lymphocytopenia or hypoproteinemia as well as an underlying disease. 

However, although it has been indicated that younger children (below five years old) also 

tend to show indeterminate results of QFT-2G test (14), this group presented with a 

normal range of lymphocyte counts and serum protein. There were no significant 

differences in the rate of these patients showing indeterminate results compared to the 

rates in other age groups. The QFT-2G test depends of the elaboration of inflammatory 

cytokines by T lymphocytes previously sensitized to M.tuberculosis (MTB)-specific 

antigens (ESAT-6 and CFP-10). In the blood, mononuclear cells from peripheral blood 

are stimulated in vitro, and the production of IFN-γ sensitized to MTB-specific antigen is 

measured by ELISA in the QFT-2G test (15). It was speculated that lymphocytopenia 

caused a decrease in the production of IFN-γ and induced indeterminate results of the 

QFT-2G test due to a lower mitogen level. For these reasons, indeterminate results due to 



positive control failure may be less frequent with T-SPOT.TB test, which detects 

individual T-lymphocyte producing IFN-γ by the ELISPOT thchnology, compared to that 

on QFT-2G test (3,16,17). 

   Beffa et al reported that the rate of indeterminate results could be decreased to 3.4% by 

T-SPOT.TB test using the ELISPOT method (18). However, because their study is 

retrospective, data on the immune status (CD4 lymphocyte count or TST) were not 

available for patients with indeterminate results. Liebeschuets et al (19) previously 

reported results of the ELISPOT method for children with various severe underlying 

diseases other than HIV infection in a community hospital-based population with 

suspected TB and LTBI using T-SPOT.TB test instead of QFT-2G test. The test used in 

this study differs from the recent version of QuantiFERON-TB Gold In-Tube (QFT-3G) 

test. Because QFT-3G test contains additional MTB-specific antigen (TB7.7), it is 

speculated that the sensitivity is higher. Indeed, Harada et al (20) reported that the 

sensitivity of QFT-3G test (92.6%) was significantly higher than that of QFT-2G test 

(81.4%), while the specificity of both tests was the same (98.8%). We think that a large 

scale study using QFT-3G test should be performed to confirm decreased frequency of 

indeterminate results on tests for TB and LTBI. 



   In conclusion, indeterminate results on QFT-2G test in routine clinical practice are not 

infrequent. When scoring QFT-2G test results for elderly and immunocompromised 

patients, one must be careful because the possibility of determinate results on QFT-2G 

test may be low even if this test is repeated.  
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