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ABSTRACT

We report follow-up of 29 subjects with a negative tuberculin skin test (TST) in 

association with a positive interferon-gamma release assay (IGRA), mainly due 

to responses to CFP-10 in T-SPOT.TB, during a contact investigation. One year 

later, 12/29 (41%) had converted to a positive TST in association with negative 

IGRA result.



Follow-up of discordant TST and IGRA results       87

C
h

ap
te

r 
5

In 2004, a Dutch supermarket employee was diagnosed with extensive smear-

positive pulmonary tuberculosis (TB). When the contact investigation revealed that 

&�	&'*	+�<�=#�*	#&�	>'?!$+#@	!<	&+"	=K!"�	=!�#'=#"	QX#	'K"!	'	"+[�+\='�#	]$!]!$#+!�	

of casual contacts, a large-scale investigation was performed among all (>20,000) 

"X]�$>'$_�#	=X"#!>�$"	+�	��Q$X'$@	`qqz�	�&+"	+�+#+'K	$�]!$#	+*��#+\�*	>!$�	#&'�	

400 additional persons with a positive tuberculin skin test (TST) (unpublished data 

and (2)). In a subset of these contacts, the TST was directly compared with two 

Mycobacterium tuberculosis {���|	 "]�=+\=	 +�#�$<�$!��['>>'	 $�K�'"�	 '""'@"	

(IGRA); QuantiFERON-TB Gold in-tube (QFT-GIT, Cellestis, Carnegy, Australia) 

and T-SPOT. TB {�~<!$*	 �>>X�!#�=�	�Q+�[*!��	��|�	 #&�	$�"XK#"	!<	�&+=&	&'��	

been published (2). The advantage of IGRA over the TST is the use of the MTB-

"]�=+\=	'�#+[��"	�
����	'�*	�����q	 {'�*	'**+#+!�'KK@	�����	 +�	�������|�	 '"	

has been described extensively elsewhere (1;12;15;17;20). In contrast, the TST 

+"	Q'"�*	!�	���	{]X$+\�*	]$!#�+�	*�$+�'#+��|	�&+=&	=!�"+"#"	!<	'	=$X*�	>+~#X$�	

of antigens with broad cross-reactivity and therefore leads to the occurrence of 

false-positive responses after vaccination with Bacillus Calmette Guérin (BCG) or 

exposure to nontuberculous mycobacteria. Among 505 individuals with a negative 

�
�	 {*�\��*	 '"	 ��q	 >>|	 +�	 #&�	 =!>]'$'#+��	 "#X*@�	 �`	 {����|	 &'*	 '	 ]!"+#+��	

����	$�"XK#�	�&�	"+[�+\='�=�	!<	#&+"	\�*+�[	�'"	�!#	=K�'$	'�*	]$!>]#�*	<X$#&�$	

investigation. In order to study the subgroup with negative TST and positive IGRA 

results, we repeated all three tests one year after the initial contact investigation. 

Participants of the contact investigation in February 2005 who had a negative 

TST and positive IGRA result (N=42) were invited in January 2006 for the study 

presented here (2). Participants with a positive TST result at the 2006 study would 

be offered chest radiography at the Municipal Health Authority. The Ethical Review 

Board of the Leiden University Medical Center approved the study protocol 

(Protocol number P05.53) and all participants provided informed consent. The TST, 

T-SPOT.TB and QFT-GIT were performed following the respective manufacturers’ 

instructions as described in the previous study (2). In this study, data for TST 

and IGRA obtained at both time points (February 2005 and January 2006) was 

obtained for 29 participants. 

�"+�[	'	��q	>>	=X#�!<<	 #!	*�\��	'	]!"+#+��	�
��	��	*�#�$>+��*	 #&'#	��	!<	`�	

participants (58.6%) had converted to TST positive one year after the initial contact 

investigation, while 12 of 29 (41.4%) individuals remained TST negative (Table 1 

'�*	�+[X$�	�'|�	�&��	�
�	=!���$"+!�	�'"	*�\��*	'"	�	�q	>>	�+#&	'�	+�=$�'"�	

of at least 6 mm, 17/29 (59%) had TST conversion. 
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Of 28 persons with a positive T-SPOT.TB result during the contact investigation in 

2005, 23 (82%) had reverted to T-SPOT.TB negative (Table 1). One person (3.4%) 

remained negative in the T-SPOT.TB assay. 

Consistent negative QFT-GIT results were found in 27/29 (93.1%) participants. 

One person (3.4%) reverted from a positive to a negative result and one (3.4%) 

person remained positive (Table 1). The cumulative shopping time in the group 

�+#&	 =!��+=#+�[	 $�"XK#"�	 '"	 '	 >�'"X$�	 !<	 �~]!"X$�	 #!	 #&�	 +�*�~	 ]'#+��#	 +�	 #&�	

"X]�$>'$_�#�	 �'"	 �!#	 "+[�+\='�#K@	 *+<<�$��#	 <$!>	 #&�	 [$!X]"	 �+#&	 =!�=!$*'�#	

positive or negative TST and IGRA results (2). 

Of 12 persons without TST conversion (Table 1), all had a negative QFT-GIT result 

at both time points while in 11/12 subjects T-SPOT.TB result had changed from 

positive to negative. In 10/12 persons, positive T-SPOT.TB results in 2005 were 

only caused by a response to panel B (CFP-10) (Figure 1B).

Of 17 individuals with TST conversion (Table 1), 15 had a consistent negative QFT-

GIT result, 1 person converted from positive to negative and 1 person remained 

positive in QFT-GIT. T-SPOT.TB results reverted from positive to negative in 12/17 

persons, 4 remained positive and 1 remained negative. In 2005, 14/16 maximum 

spot counts were found in response to panel B and 2/16 to panel A (Figure 1b). 
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Figure 1
Figure 1a. Tuberculin skin test (TST) responses in 2005 and 2006.
* Indicates 10 subjects with TST result of 0 mm at both time points
Dotted line: cut-off value for positive test

Figure 1b. Time course of individual spot counts for panel A (left) and panel B (right) of 
the TSPOT.TB assay in 2005 and 2006.
Dotted line: cut-off value for positive test

In this study, we report on individuals who presented a negative TST in association 

with a positive IGRA result (predominantly T-SPOT.TB positive) following an 

outbreak in February 2005 (2). These subjects had not received treatment for 

latent TB infection. One year later (January 2006), more than half of these persons 

converted to TST positive while the majority became IGRA negative. Given the 

epidemiological settings in the Netherlands, it was unlikely that the observed TST 

conversions were due to re-exposure to MTB, boosting of Mantoux reactivity of 

past TB, or reactivity to nontuberculous mycobacteria. None of the subjects were 

���	�'==+�'#�*�	�X$	"#X*@	+"	#&�	\$"#	#!	$�]!$#	!�	<!KK!��X]	!<	Q!#&	����	<!$>'#"	

and TST in subjects with discrepant test results during a contact investigation. The 

association of a negative TST with a positive IGRA result has been reported in 

several studies, with varying percentages in different settings (7;11;16;19;21). In 

two of the studies (16;21), TST and one of the two IGRA were repeated showing 
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$���$"+!�	#!	'	��['#+��	����	+�	"!>�	"XQ?�=#"�	�	�!��K	\�*+�[	+�	!X$	"#X*@	+"	#&'#	

more than half of the subjects had TST conversion but IGRA reversion. Of note, 

this phenomenon was observed in only 2-3% of the original study population, 

QX#	 #&�	 Q+!K![+='K	 '�*	 =K+�+='K	 "+[�+\='�=�	 !<	 #&+"	 �!��K	 \�*+�[	 >'@	 Q�	 !<	 &+[&	

importance. Treatment based on IGRA would identify this group as eligible for 

treatment whereas treatment based on TST result would not. The actual risk of 

progression to TB disease in this subgroup is unknown and may not be the same 

as for individuals with an initial positive TST result. 

We think that it is unlikely that all or most of the positive T-SPOT.TB results obtained 

in 2005 were false-positive results, since we documented TST conversion one 

year later in more than half of the subjects. An alternative explanation could be 

transient TB infection without clinical relevance in this group, a concept that has 

been mentioned earlier (7;14;19). If the risk of progression to TB disease would 

indeed be extremely low, as suggested by the hypothesis of transient TB infection, 

no treatment would be indicated. 

A striking observation was that most positive T-SPOT.TB results during the initial 

screening in 2005 were in response to Panel B, i.e., to CFP-10 and not to ESAT-

6. Thus, the reactivity to CFP-10 reverted to negative in most of the participants 

testing negative one year later. In previous studies it has been postulated that 

the response to CFP-10 antigen might be indicative of active replication of the 

bacteria, whereas responses to ESAT-6 antigen may persist as an immunological 

‘scar’ (4;7;9).

In contrast to the initially positive T-SPOT.TB results, QFT-GIT results were almost 

uniformly negative in our subjects. QFT-GIT also includes CFP-10 but differences 

in assay formats might be a relevant factor. QFT-GIT is based on whole blood and 

#&X"	+"	*�]��*��#	!�	#&�	�X>Q�$	!<	'�#+[���"]�=+\=	�	=�KK"	#&'#	'$�	]$�"��#	]�$	

volume of blood as wells as on the amount of IFN-γ that is produced by each cell 

X]!�	'�#+[��+=	"#+>XK'#+!��	�&�$�'"	���
���	X"�"	'	*�\��*	�X>Q�$	!<	=�KK"�	�	

transient TB infection may induce a relatively low number of antigen-responsive T 

cells and/or cells producing only a limited amount of IFN-γ, which may explain the 

observed inter-assay difference. It has repeatedly been suggested that T-SPOT.

TB might be more sensitive than QFT-GIT for detection of LTBI (8;10;13). This 

could be an advantage especially in immunocompromised patients, in children 

and in the elderly (5;6;8;18). In immunocompetent persons, however, it could be 

argued that a higher sensitivity might be associated with detection of infection 

without clinical relevance. Further studies are needed to address which assay 
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has the highest relevance for therapeutic decision making, especially since there 

seems to be no direct correlation between IFN-g production and protection against 

active disease (3).

In conclusion, this study reports on TB contacts with late TST conversion in 

association with reversion from positive to negative T-SPOT.TB within a period 

of one year. Further studies are needed to get to a better understanding of this 

phenomenon, which is of high practical importance when IGRA results will be 

used for therapeutic decision making.

The authors wish to thank all the participants and the staff of the Municipal Health 

Authority in Utrecht. Also we would like to thank Dr. Nigel Savage for carefully 

reading the manuscript.
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