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Background & objectives: Tuberculosis (TB) is a common infection in patients on haemodialysis. There 
is a definite role of treatment of latent TB (LTB) in these patients. However, diagnosis of LTB in these 
patients by tuberculin skin test (TST) is unreliable. There is suggestion that interferon gamma release 
assay (IGRA) will be more reliable test for diagnosis of LTB in this setting. Thus, we evaluated value of 
IGRA and TST for the diagnosis of LTB in patients on dialysis in an Indian setting.
Methods: Patients with end stage kidney disease on dialysis were included. Patients with active TB 
were excluded. Each patient was subjected to TST (induration of ≥10 mm was taken as positive) and 
QuantiFERON TB Gold In-Tube test (QFT-GIT) for diagnosis of LTB. 
Results: A total of 185 patients were included; 129 (69.7%) were males and mean age was 36.7 ± 12.3 
yr. Past history of TB was present in 18 (9.7%) patients. One hundred and thirty four (72.4%) patients 
had scar of BCG vaccination. QFT-GIT test was positive in 66 (36%), TST in 32 (17%) and both in 13 
(7%) patients. Of the 66 patients positive with QFT-GIT, only 13 (19.6%) were positive for TST. Of the 
32 patients positive with TST, only 13 (40.6%) were positive with QFT-GIT; 100 (54%) patients were 
negative for both the tests. Overall, 85 (45.9%) patients were positive for either of the two tests. Poor 
agreement was shown between the two methods. On logistic regression analysis, odds of QFT-GIT to be 
positive in patients with BCG vaccination was 1.23 and with history of TB 0.99, both being insignificant. 
odds of tuberculin skin test to be positive in patients with BCG vaccination was 1.04 and with history of 
TB 0.99, both again being insignificant.
Interpretation & conclusions: Our findings showed that more number of patients (36%) on haemodialysis 
were positive for QuantiFERON Gold In-Tube test as compared to TST (17%). There was poor agreement 
between the two tests. no significant effect of BCG vaccination and history of TB in past was observed 
on both tests. 
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	 Chronic kidney disease (CKD) patients on 
maintenance haemodialysis (MHD) are a high risk 
group for tuberculosis (TB)1,2 partly due to progression 
from latent TB (LTB) to active disease, secondary to 
impaired immunity associated with CKD3. Screening 
patients at high risk for development of TB and use of 
therapy for LTB infection to prevent the development 
of active tuberculosis is well-accepted strategy for 
tuberculosis control. we have earlier demonstrated that 
use of isoniazid (INH) chemoprophylaxis in patients 
on renal replacement therapy (RRT) significantly 
reduces the risk of development of TB at a later stage4,5. 
However, the key question about the best test for the 
diagnosis of LTB in this clinical situation remains 
unanswered.

	 Routine tuberculin skin testing (TST) also called 
Mantoux test (MxT) in these patients is unreliable, partly 
because of high rates of anergy among MHD patients6. 
Further, in conditions, which alter the cutaneous response 
to TST, like CKD, significance of TST for the diagnosis 
of LTB is controversial. We had shown that TST was 
positive only in 10 per cent patients in haemodialysis 
setting and concluded it to be insensitive test for risk 
prediction of development of TB at later stage7. TST 
test has other limitations also including false negative 
results in patients with malnutrition, concurrent viral 
illness, inter-individual variability of placement and 
reading of TST and the requirement of the patient to 
revisit hospital after 48-72 h for test reading8. 

	D iscovery of the role of T lymphocytes and 
interferon-γ assay in the immune process has led to 
the development of an in vitro assay for cell-mediated 
immune reactions to Mycobacterium tuberculosis. In 
2001, the QuantiFERON®-TB test (QFT), interferon 
γ release assay (IGRA) was approved by the Food and 
Drug Administration (FDA) as an aid for detecting 
latent M. tuberculosis infection9. Three IGRAs 
are currently approved by the US Food and Drug 
Administration: QuantiFERON-TB Gold (QFT), 
QuantiFERON-TB Gold In-Tube (QFT-GIT), and the 
T-SPOT.TB. All IGRA tests measure the cell-mediated 
immune response to a mixture of synthetic peptides 
that are derived from M. tuberculosis: early secretory 
antigenic target-6 and culture filtrate protein-10; the 
QFT-GIT version also includes the peptideTB7.710. 
IGRA is said to have a lower rate of false - positive 
results and avoid cross-reactivity with most non-TB 
mycobacteria, including subjects with prior Bacille 
Calmette-Guerin (BCG) vaccination. False negative 
results are reported to occur less frequently in patients 
who have defects in cell-mediated immunity as 

compared to TST11. The CDC guidelines state that ‘an 
IGRA may be used in place of TST in all situations in 
which CDC recommends TST as an aid in diagnosing M. 
tuberculosis infection’12. Considering all these issues, 
IGRA is expected to perform better as compared with 
TST in patients on maintenance dialysis. This becomes 
much more important in a country like India, where 
BCG vaccination is routinely given in the national 
immunization programme.

	 There is paucity of data on utility of IGRA in 
haemodialysis setting. In a study, using TST, T-SPOT, 
and QFT-GIT in 167 haemodialysis patients, positivity 
rate was shown to be 23.5, 60.4, and 45.9 per cent, 
respectively. TST positivity was poor in all patients, 
while QFT-GIT was only positive in patients at high 
risk of TB exposure, whereas positive T-SPOT tests 
were found in both high- and low-risk groups13. Another 
study from west while comparing TST and T-SPOT 
in haemodialysis patients has shown positive results 
in 12.8 and 35.5 per cent, respectively14. this study 
was conducted to compare the performance of TST 
and IGRA for the diagnosis of LTB in haemodialysis 
patients in Indian setting.

Material & Methods

	 This cross-sectional study was performed in 
the department of Nephrology, All India Institute of 
Medical Sciences (AIIMS), New Delhi, India from May 
2007 to August 2010. All patients of end stage kidney 
disease (ESKD) taken for haemodialysis followed by 
renal transplant (RT) at our hospital who gave informed 
written consent were included in the study. Patients 
who had active TB at the time of inclusion in the study, 
or received immunosuppressive medication in the last 
six months, had acute kidney injury or with end stage 
kidney disease but not for renal transplant with us were 
excluded. The study protocol was approved by the 
Institute ethics committee.

	 The sample size for the study was calculated to 
compute estimated disagreement between the two 
methods. To estimate extent of disagreement between 
the two methods up to 25 per cent with an absolute 
precision of 10 % and 95 % confidence level, required 
number of subjects was 750 which was not feasible to 
enroll during the planned study period. Therefore, it 
was decided to enroll all the eligible patients into the 
study during the first two and half year of the three year 
study period. 

	 Patients of ESKD accepted for haemodialysis and 
scheduled for renal transplant at our hospital formed 

464 	 INDIAN J MED RES, april 2015



the subjects of the study. Patients were dialyzed two or 
three times a week depending upon their clinical need. 
Before inclusion, all patients were evaluated by detailed 
clinical history and thorough physical examination 
and plain X-ray chest for any evidence of active 
tuberculosis. Patients who had a BCG vaccination scar 
confirmed by physicians were regarded as patients with 
a previous BCG vaccination. 

	 All patients were subjected to TST following 
standard method15 on non-dialysis day. In short, the 
test was carried out by intracutaneous inoculation 
of 0.1 ml tuberculin solution (Span Diagnostic Ltd., 
India) containing five tuberculin unit (TU) into the 
volar surface of forearm. Tuberculin was diluted with 
a special buffer containing Tween-80 as a stabilizer 
and ready to use solution. Source material had been 
calibrated against batch RT-23 manufactured by 
Statens Serum Institute, Denmark. The resulting 
induration was measured 48 to 72 h after the test. An 
induration of 10 mm or more was considered positive 
for the diagnosis of LTB. All patients were also 
subjected to QFT-GIT test before doing TST as per the 
manufacturer’s instructions (Cellestis Ltd., Carnegie, 
Victoria, Australia)16. Blood (5 ml) for QFT-GIT test 
was drawn on non-dialysis days.

	D ata were recorded on a pre-designed proforma. 
Categorical variables were summarized by frequency 
and their percentage. Quantitative variables were 
assessed for their approximate normal distribution. The 
variables following approximate normal distribution 
were compared using Student’s t test. For the non-
normal variables, Wilcoxon’s rank sum test was used 
to compare median values in different groups. To 
evaluate the effect of variables, Cox regression analysis 
was done. STATA 10 (Intercooled version) (Statacorp 

LP, Texas, USA) was used for statistical analysis. 
Agreement analysis between the two tests was done 
using McNemar chi square and kappa tests. 

results

	 A total of 185 patients fulfilling inclusion criteria 
were included in the study. Pattern of primary 
disease in these patients was presumed chronic 
glomerulonephritis (CGN) in 67 (36.2%) patients, 
presumed chronic tubulointerstitial disease (TID) in 40 
(21.8%), polycystic kidney disease (PKD) in 11 (5.7%), 
diabetic nephropathy (DN) in seven (4%) and others 
in 60 (32.3%) cases. Basic demographic details of all 
the subjects are shown in table I. Of the 185 patients, 
QFT-GIT test was positive in 66 (36%) patients and 
TST in 32 (17%) patients (Table II). Further analysis 
showed that both results were positive in 13 and both 
were negative in 100, the overall agreement being 
113 patients, namely, 61 per cent. In the remaining 
72 patients with disagreement of results, 53 were 
QFT positive but TST negative as compared with 19 
who were TST positive but QFT negative, (P<0.001). 
(Table II). When both tests were combined for making 
diagnosis of latent tuberculosis, 85 (46%) patients were 
positive for either of the two tests. The McNemar chi 
square test between the two methods was significant 
(p<0.001), and also, agreement between two tests 
with kappa was 0.0421 (standard error = 0.0656), both 
indicating poor agreement between the two methods. 

	L ogistic regression analysis was done to assess the 
impact of BCG vaccination and history of tuberculosis 
on QFT-GIT test and TST. Odds of QFT-GIT test to 
be positive in patients with BCG vaccination was 
1.23 and with history of tuberculosis 0.99, both 
being insignificant. Odds of tuberculin skin test to be 

Table I. Basic demographic details of patients with positive results
All subjects QFT-GIT positive TST positive Both positive

Number of cases 185 66 32 13

Age (yr) 36.7 ± 12.3 (18-88) 38.3 ± 13.2 (18-78) 34.8 ± 11.0 (19-56) 37.5 ± 12.2 (19-56)
Males N (%) 129 (69.7) 47 (71.2) 25 (78.1) 9 (69.2)

Diabetes N (%) 7 (4) 7 (11.1) 1 (4.2) 0
Hepatitis* N (%) 26 (14) 12 (18.2) 6 (18.7) 3 (23)
History of TB N (%) 18 (9.7) 6 (9.3) 3 (9.3) 1 (7.7)
BCG scar N (%) 134 (72.4) 48 (72.7) 26 (81.2) 12 (92.3)
Duration of dialysis (months)  
Mean ± SD (range)

10.8 ± 13 (1-35) 12.8 ± 10 (3-29) 7.8 ± 3.8 (1-14) 10.1 ± 3.1 (4-14)

*Hepatitis included both hepatitis B and hepatitis C infection
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positive in patients with BCG vaccination was 1.04 
and with history of tuberculosis 0.99, both again being 
insignificant.

discussion

	 In India tuberculosis is an endemic infection. 
Considering the number of patients on haemodialysis 
waiting for renal transplant and with the risk of activation 
of tuberculosis, burden of tuberculosis is high in these 
patients. Further, in view of studies showing benefit 

of chemoprophylaxis4,5, there is a need for accurate 
diagnosis of latent tuberculosis infection in these 
patients. We compared QFT-GIT test with tuberculin 
skin testing for the diagnosis of LTB in patients on 
maintenance haemodialysis. A higher percentage of 
patients was found to be positive with QFT-GIT test 
as compared to TST. there are limited published 
studies13,14,17-24 in haemodialysis patients comparing 
IGRA and TST for the diagnosis of latent TB infection 
and main features of these studies are shown in table 
III. Some of these were from low burden countries and 
a few from intermediate burden countries. there is no 
published study from high burden country. In low TB 
burden countries, TST positivity has been shown in 
the range of 12-26 per cent, while in intermediate TB 
burden countries, this range is 10-62 per cent. In our 
study from a high burden country, TST was positive in 
17 per cent patients. It is possible that different degree 
of immunosuppressive state may be one of the factors 

Table II. Assessment of QFT and TST in study subjects
TST positive TST negative Total

QFT positive 13 53 66 (36%)
QFT negative 19 100 119 (64%)
Total 32 (17%) 153 (83%) 185
TST, tuberculin skin test; QFT, QuantiFERON test

Table III. Comparison of IGRA and TST in haemodialysis patients with salient features

Reference Country,
TB burden

No. of
cases

TST (%) QFT (%) T-SPOT comments

Passalent et al14 Canada (LB) 203 12.8 35.5 NT Correlation with H/o TB and birth in --
endemic area

Triverio et al18 Geneva (LB) 62 19 21 29 Association of BCG and TST--
Agreement k=0.60--

Lee et al17 Taiwan (IB) 32 62.5 40 46.9 Agreement between TST/QFT k=0.25--
DM correlation with QFT +ve--

Chung et al13 South Korea (IB) 167 23.5 45.9 60.4 No effect of BCG vaccination--

Soysal et al19 Turkey (IB) 411 39 ??? 61 75% had BCG scar--
47% TST negatives were +ve for --
T-SPOT

Sayarlioglu et al20 Turkey (IB) 89 31.4 44.9 NT 68.5% BCG scar +ve--
Good agreement in vaccinated--

Kim et al25 South Korea (IB) 209 10 NT 30 No association with test & risk factor--
Agreement fair k=0.24--

Seyhan et al26 Turkey (IB) 100 34 43 NT Agreement k=0.26--
QFT not affected by vaccination--

Winthrop et al21 USA (LB) 100 26 21 27 QFT correlated with recent infection--
Luis et al22 Spain (LB) 52 21.2 34.6 NT Agreement k=0.49--

Kim et al23 South Korea (IB) 126 19.3 42.1 NT QFT correlated with age, sex and risk --
for LTB

Al Jahdali et al24 Saudi Arabia (IB) 200 13 32.5 NT Agreement k=0.34--
Present study India (HB) 185 17.2 35.6 NT Agreement k=0.04--

No effect of past TB and BCG --
vaccination

IGRA, interferon gamma release assay; TST, tuberculin skin test; QFT, QuantiFERON test; LB, low burden; IB, intermediate burden; 
HB, high burden; NT, not tested; DM, diabetes mellitus; LTB, latent tuberculosis
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responsible for different positivity rate in addition to 
overall burden of tuberculosis in that country. However, 
this issue has not been addressed in any of the studies.

	 Other than absolute TST positivity, in almost all 
the studies, including present study, positivity in IGRA 
has been significantly higher as compared to TST. Only 
in one study by Lee et al17, TST positivity (62.5%) 
was higher than both QFT-GIT (40%) and T-spot test 
(46.9%). In a study by Triverio et al18, agreement 
between TST and IGRA was fair (k=0.60), while in 
other three studies agreement was poor (k=0.24, 0.25 
and 0.26, respectively)17,20,21. In our study also, there 
was poor agreement (kappa=0.04) between the two 
tests.

	D ifferent studies have done analysis of factors 
affecting positivity of these tests. Major factors being 
analysed had been geographic region, associated 
diabetes mellitus, past history of tuberculosis and 
previous BCG vaccination. Lee et al17 showed a 
positive correlation between diabetes and QFT-GIT. 
Passalent et al14 showed correlation of tests with birth 
of the subject in endemic area of tuberculosis and past 
history of tuberculosis. The major area of concern 
has been effect of prior BCG vaccination on TST and 
QuantiFERON test. In a systematic review by Rogerson 
et al27 the key findings were that compared with the 
TST, ELISA IGRA positivity was associated more 
strongly with clinical risk factors for latent TB, while 
associated less strongly with prior BCG vaccination. 
This suggests that ELISA IGRA is more sensitive and 
specific than the TST in the context of end-stage kidney 
disease. However, in the present study no impact of 
BCG vaccination was observed on the results of both 
the tests. 

	 there is only a limited number of studies available 
on the issue of diagnosis of latent tuberculosis in 
advanced stage of CKD including dialysis. There are 
no specific guidelines for the end-stage kidney disease 
population. The recommendations from the United 
Kingdom indicate the use of IGRAs with or without a 
TST in people with chronic kidney disease28. Canadian 
guidelines for immunosuppressed persons recommend 
using the TST with or without a supplementary 
IGRA29, whereas the guidelines from United Kingdom 
and Switzerland recommend replacing TST with an 
IGRA28,30,31. 

	 The major limitation of the present study was that 
only 185 patients could be enrolled against the desirable 
sample size. There is a need for a large multicentric 
study to assess the different IGRA and tuberculin skin 

test in similar high burden population of tuberculosis.

	 Another area of concern for the diagnosis of latent 
tuberculosis is that there is no gold standard test for 
its diagnosis. The best gold standard test will be actual 
development of active tuberculosis in these patients 
during follow up. However, other strategies which 
have been used to address this issue are evaluation 
of the proportion of positive tests among individuals 
with active tuberculosis (as a proxy for sensitivity), 
proportion of negative tests among individuals at 
low risk for tuberculosis infection (as a proxy for 
specificity), assessment of the association of test 
results with risk factors for tuberculosis infection and 
statistical approach called “latent class analysis”, a 
method which has been proposed for the assessment of 
diagnostic tests in the absence of a gold standard32. It 
follows as a corollary hence that there is little to confirm 
which of the two tests is actually a true positive as far 
as the diagnosis of latent TB is concerned. Both the 
tests seem to use different arms of the immune system 
to arrive at one conclusion. 

	 In conclusion, our study showed that more number 
of patients on maintenance haemodialysis in India were 
positive for interferon γ release assay (QuantiFERRON 
Gold- in tube) test as compared to tuberculin skin 
test. There was poor agreement between the two tests 
for the diagnosis of latent tuberculosis in this patient 
population. prior BCG vaccination and past history of 
tuberculosis had no effect on these tests. In the absence 
of a gold standard test for diagnosing latent TB, the 
question of ‘true positives’ looms large.
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