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LATENT TUBERCULOSIS INFECTION IN LUNG CANCER:
A RETROSPECTIVE STUDY FROM A SINGLE CENTER

TAtsuhisa TAMURA, 'Kei KUSAKA, 'Masahiro SHIMADA, 'Masahiro KAWASHIMA,
'Akira YAMANE, 'Hideaki NAGALI, *Akira HEBISAWA, *Takeshi FUKAMI,
'Ken OHTA, and *Fumiaki TAKAHASHI

Abstract [Objectives] The association between tuberculosis and lung cancer had drawn attention in terms
of epidemiological and etiological connection, but the relationship between latent tuberculosis infection (LTBI)
and lung cancer has rarely been discussed. To review the incidence and clinical characteristics of LTBI in lung
cancer, we retrospectively studied lung cancer cases from a single center. [Methods] Clinical data of lung
cancer diagnosed and treated at our hospital between 2004 and 2013, including interferon-gamma release assay
(IGRA) results were analyzed. Patient groups included those with active tuberculosis (ATB), previous
tuberculosis (PTB), LTBI, and non-LTBI. [Results] Of 1,518 lung cancer patients, 12 had ATB, and 61 had
PTB. IGRA results were available for 511 of the remaining 1,445 patients, with 120 (23%) having LTBI and
341 non-LTBI. Multivariate analysis revealed that clinical features of LTBI patients were different from those
of non-LTBI patients, including older age (p<<0.0001; odds ratio [OR], 1.057; 95% confidence interval
[CT], 1.030—1.086), a higher proportion of smokers (p<<0.0001; OR, 3.429; 95% CI, 1.883—-6.245), and a
higher resection rate (p=0.0024; OR, 2.190; 95% CI, 1.320—3.634), whereas they were not significantly
different from PTB patients, with the exception of a higher resection rate (p=0.0032; OR 2.948, 95% CI,
1.438-6.046). The overall survival of LTBI patients was similar to that of non-LTBI patients, but was better
than that of PTB patients (p=0.0146; hazard ratio [HR], 1.608; 95% CI, 1.095-2.361). Three patients with
PTB and none of the LTBI and/or non-LTBI patients developed active tuberculosis during a 5-year follow-up
period, and the cumulative incidences ATB development among PTB patients were 1.74% (1 year), 4.31% (3
years), and 8.20% (5 years). [Conclusions] The rate of LTBI among patients with lung cancer in this study was
23%. The clinical status of LTBI was similar to that of PTB, but the prognosis was better. Risk of ATB
development may be a consideration for PTB patients, but not for LTBI or non-LTBI patients.
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INTRODUCTION

The interferon-gamma release assay (IGRA) is used for the
diagnosis of tuberculosis (TB) infection by measuring levels of
interferon gamma (IFN-y) released by effector T cells in
response to stimulation by Mycobacterium tuberculosis-
specific antigens, such as early secretory antigenic target-6
(ESAT-6), culture filtrate protein-10 (CFP-10), and Rv2654
(TB7.7). There are three IGRA methods for detection of TB
infection: ESAT-6- and CFP-10-stimulation of IFN-vy,
measured with the QuantiFERON®-TB Gold enzyme-linked
immunosorbent assay (QFT-G; Cellestis, a QIAGEN Com-
pany, Chadstone, Victoria, Australia); an improved version
of the QFT-TB Gold In Tube assay (QFT-GIT; QIAGEN,

Inc., Valencia, CA, USA), which stimulates peripheral
lymphocytes with ESAT-6, CFP-10 and TB7.7 ; and the T-
SPOT.TB test (T-SPOT; Oxford Immunotec Ltd., Abing-
don, UK), an enzyme-linked immunospot assay to count the
number of effector T cells producing IFN-y following
stimulation with ESAT-6 and CFP-10. Essentially, IGRA is
considered useful for the supplemental diagnosis of active
tuberculosis (ATB) and for the differential diagnosis with other
diseases. In addition, IGRA is important in the diagnosis of
latent tuberculosis infection (LTBI) and is widely used for
contact examinations. Furthermore, IGRA is used to manage
risks for the development of ATB in patients who are at a high
risk of the disease or are immunocompromised as a result of
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syndrome (HIV/AIDS), transplantation, or chronic renal
failure requiring hemodialysis V2.

Lung cancer is responsible for a high proportion of cancer-
related deaths worldwide, and the most important cause of lung
cancer is exposure to tobacco smoking?. It is well known that
smoking has an important impact on many aspects of TB®.
Previous studies of the association between lung cancer and
TB have focused on the connection between etiological and
epidemiological factors®®, whereas many recent cohort
studies have demonstrated that previous tuberculosis (PTB),
irrespective of smoking, is an independent risk factor for
lung cancer occurrence”® and that TB-induced chronic
inflammation may lead to cancer development®. Furthermore,
Heuvers et al.'” recently reported that the prognosis of lung
cancer patients with PTB is poorer than for those without PTB.

Many studies have reported the association between lung
cancer and ATB, as malignancies, including lung cancer,
increase the risk for ATB!" and the prognosis of patients with
lung cancer is considered generally poorer for those with ATB
compared with those without'?. The comorbidity of lung
cancer and ATB varies historically and geographically'®. In
Japan, several case studies on the comorbidity of lung cancer
and ATB have revealed that ATB is observed in 2% —5% of
lung cancer cases whereas lung cancer is seen in 1% —-2% of
ATB cases, and most of the ATB development in lung cancer
patients was observed during supportive therapy following
cancer progression .

Despite the association between PTB/ATB and lung cancer
observed in these studies, only a few recent studies have
examined LTBI rates in patients with inflammatory pulmonary
diseases and lung cancer or investigated the clinical features
and prognosis of lung cancer with LTBI'®!9. However, in
these studies, LTBI was not clearly distinguishable from PTB
because a gold standard for disease grading in LTBI has not
been established.

In this retrospective survey, we evaluated LTBI in lung
cancer patients treated at our hospital for whom information on
TB (including IGRA data) was available, and subsequently
investigated the associations between LTBI and lung cancer.

METHODS

Sample collection

Data registered in our hospital’s lung cancer database was
reviewed to identify patients who received a diagnosis of lung
cancer and underwent initial treatment at our hospital between
January 2004 and December 2013. Clinical data recorded in
the hospital’s lung cancer database were reviewed, and
included background factors at the time of lung cancer
diagnosis such as previous history of TB, lung cancer status
(for example, site, histologic type, TNM condition and stage),
and clinical information such as treatment (surgery,
chemotherapy, and radiotherapy) obtained from medical
records, as well as chest X-ray and computed tomography

images from individual patients, IGRA data, information on
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whether or not patients had developed ATB during their
clinical course, and prognoses. Staging was based on
pathological staging of resected specimens for patients who
underwent resection or clinical staging for those who did not.
Lung cancer patients with HIV/AIDS, with a history of organ
transplantation (and hence at risk of being severely
immunocompromised), or those who had received treatment
for LTBI at any time were excluded from the study.

In general, patients who underwent surgery at our hospital
were followed up as outpatients for 5 years after surgery, while
non-surgical patients and those with other lung diseases or
those who developed recurrence after surgery continued to
attend our hospital beyond this 5-year period. Nonetheless, this
investigation of prognosis was based on data from 5 years after
a diagnosis of lung cancer.

The protocol for this retrospective study was approved by
the ethical committees of the National Hospital Organization
Tokyo National Hospital (obtained September 30, 2015;
approval number 289) and conducted in accordance with the
principles of the Declaration of Helsinki. Informed consent
was considered unnecessary, given the retrospective design of
this study.

Evaluation

IGRA testing of patients with lung cancer was performed
using the QFT-G assay until August 2009, the QFT-GIT assay
between September 2009 and September 2013, and the
T-SPOT assay from October 2013 onwards. The interpretation
criteria of these IGRA tests depended on the guideline from
Prevention Committee of the Japanese Society for Tubercu-
losis'?1®. Where multiple IGRA tests were performed during
the clinical course of lung cancer, the test results from the
date closest to the lung cancer diagnosis were used as the
study data. Furthermore, the IGRA test results used as the
study data were obtained either before the diagnosis of lung
cancer or within the 5-year follow-up period.

Based on clinical data and IGRA test results, we identified
(1) patients with ATB at the time of lung cancer diagnosis and
(i) patients with PTB. A diagnosis of ATB was based on
culture-positive M.tuberculosis from respiratory and other
clinical specimens. In order to clarify PTB status, PTB was
defined as a history of TB treatment at the time of lung cancer
diagnosis accompanied by compatible radiographic findings.
Given that apical scarring, shadowing and/or pleural thicken-
ing, and adhesions are not necessarily specific to TB, patients
with such abnormalities but without a history of TB treatment
were not considered to have PTB. Patients without either
ATB or PTB were divided into those who underwent IGRA
testing and those who did not. For IGRA testing, patients
with positive IGRA data were defined as having LTBI while
those with negative data were defined as non-LTBI.

The LTBI rate among patients with lung cancer in this study
was calculated as (IGRA-positive patients other than those
with ATB and PTB)/(patients who underwent IGRA testing
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other than those with ATB and PTB). To investigate the clinical
characteristics of patients with LTBI, background factors, lung
cancer status, prognosis, and other parameters were compared
with those of patients with PTB and those with non-LTBI.

Finally, medical records were used to identify patients who
developed ATB within 5 years of the diagnosis of lung cancer
and the cumulative incidence of ATB in each group was
calculated.

Statistical analysis

All quantitative data, other than age and year of birth, were
expressed as numbers and percentages. To identify the clinical
profile of patients with LTBI, their clinical characteristics on
the date of lung cancer diagnosis were compared with those of
patients with PTB and those of patients with non-LTBI. Lung
cancer survival curves were obtained by the Kaplan—Meier
method and the risk of developing TB was estimated using
Fisher's exact test. Bonferroni’s correction method was used
for analysis, with a level of significance set at 0.05/2=0.025.
The cumulative incidence of ATB was calculated as Fine and
Gray's cumulative incidence!”, which treats death as a
competing risk. All statistical analyses were conducted using
the R statistical software Package “‘cmprsk” (R Project for
Statistical Computing; https://www.r-project.org).

RESULTS

The 1,518 identified subjects were classified into three
groups: 12 with ATB, 61 with PTB, and 1,445 others. The
IGRA positive rate was 80% (4/5) for patients with ATB and

64% (21/33) for those with PTB. The remaining 1,445 patients
were divided into two groups: 511 who underwent IGRA
testing and 934 who did not. Of those who underwent IGRA
testing, 120 had a positive result (patients with LTBI), 44 had
a doubtful positive (QFT-G test), a conditionally positive
(QFT-GIT test), or a borderline (T-spot test) result. Six had
an indeterminate result. The remaining 341 patients had non-
LTBI, indicating that the rate of LTBI among patients with
lung cancer in this study was 23% (120/511) (Fig. 1).

The timing of IGRA testing was left to the discretion of the
attending physician and testing was performed for a variety of
practical reasons, such as differential diagnosis before the
diagnosis of lung cancer or to identify the onset of TB in the
course of lung cancer treatment. IGRA testing was performed
in 460 (84%) of the 549 cases before or simultaneously with a
definitive diagnosis of lung cancer, and after diagnosis was
made in 89 cases (16%); furthermore, 492 patients (90%)
underwent testing within 1 year prior to or after diagnosis. A
comparison of the clinical profiles of the 511 patients who
underwent IGRA testing and the 934 patients who were
not tested found no significant differences in the clinical
characteristics of the two groups (sex, p=0.315; age, p=
0.9656; year of birth, p=0.4345; performance status [PS], p=
0.247; histological type, p=0.1876; resection, p=0.4646;
stage, p=0.9541; left or right lung, p=0.4033; and upper,
middle, or lower lung, p=0.6211).

Table 1 shows the clinical characteristics of patients with
ATB, PTB, LTBI, and non-LTBI. The background charac-
teristics of the patients with ATB, PTB, and LTBI were

Untreated lung cancer

1,518 cases

[
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(ATB) 1,445 cases
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Fig. 1 Flow diagram of interferon gamma release assay in patients with lung cancer between 2004 and 2013.
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similar and fitted the general profile of patients with ATB,
including a very high proportion of elderly male smokers with
a median year of birth of 1935—-1936. Other than for patients
with ATB, adenocarcinoma was the most common type of
cancer, accounting for the majority of patients with PTB,
LTBI, and non-LTBI. The majority of patients in all groups
had stage III-1V disease, and most did not undergo resection.

To identify the clinical characteristics of patients with LTBI,
we first compared the characteristics of non-LTBI patients
(Table 2) and then with those of patients with PTB (Table 3).

Multivariate analysis revealed several major differences in
background factors between LTBI and non-LTBI patients,
with the former being older (p<<0.0001; odds ratio [OR],
1.057; 95% confidence interval [CI], 1.030—1.086), having a
higher proportion of smokers (p<<0.0001; OR, 3.429; 95%
CI, 1.883-6.245) and a higher resection rate (p =0.0024; OR,
2.190; 95% CI, 1.320—3.634), and tending to have poorer PS
(p=0.0445; OR, 1.856; 95% CI, 1.015-3.392). Multivariate
analysis did not, however, reveal any differences in the
background factors between patients with LTBI and those
with PTB, and the only difference with respect to lung cancer
was that the resection rate was higher for patients with LTBI
(p=0.0032; OR, 2.948; 95% CI, 1.438-6.046).

To investigate whether LTBI had any effect on lung cancer

prognosis in addition to ATB or PTB, overall survival curves
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after lung cancer diagnosis were compared between LTBI,
PTB, and non-LTBI patients (Fig. 2). The median survival time
for patients with LTBI was 810 days, which was significantly
better than that for those with PTB (397 days) (p=0.0146;
hazard ratio [HR], 1.608; 95% CI, 1.095-2.361). However, it
was slightly worse than that for non-LTBI patients (1,123
days), although this difference was not significant (p=0.1081;
HR, 0.790; 95% CI, 0.593-1.054).

The most important clinical issue for lung cancer patients
with LTBI is the possible increased risk of developing ATB
during the clinical course of lung cancer. In this study, none of
the 120 lung cancer patients with LTBI (median follow-up
period, 1,394 days; interquartile range [IQR], 736—1,830 days)
or the 341 lung cancer patients with non-LTBI (median follow-
up, 1,423 days; IQR 860—1,830 days) developed TB within 5
years of the diagnosis of lung cancer. None of the 44
conditionally positive IGRA cases and 6 indeterminate IGRA
cases developed ATB. However, 3 of the 61 PTB patients
(mean follow-up, 991 days; IQR 688—1,830 days) developed
ATB. Two of these three patients tested positive for IGRA,
while the remaining patient did not undergo testing. The
cumulative incidences of ATB development among patients
with PTB were 1.74% (1 year), 4.31% (3 years), and 8.20%
(5 years), which were significantly higher than the incidence of
TB among patients with LTBI (p=0.0102, based on the score

Table 1 Characteristics of lung cancer patients with active tuberculosis, previous tuberculosis,
latent tuberculosis infection, and non-latent tuberculosis infection.

ATB PTB LTBI Non-LTBI

n=12)[%] (n=61)[%)] (n=120) [%] (n=341) [%]
Female 1 [ 8.3] 6 [ 9.8] 25 [20.8] 115 [33.7]
Male 11 [ 91.7] 55 [90.2] 95 [79.2] 226 [66.3]
Median age (IQR) 73 (68—76) 74 (66—77) 73 (67-177) 69 (62-175)
Median birth year IQR) 1936 1935 1936 1941

(1932-1942) (1930—1943) (1932-1942) (1935-1947)
Smoking — (ref.) 0 [ 0.0] 7 [12.3] 16 [13.8] 105 [31.6]
Smoking + 12 [100.0] 50 [87.7] 100 [86.2] 227 [68.4]
Missing 0 4 4 9
PS 0—1 (ref.) 9 [ 75.0] 44 [72.1] 92 [76.7] 281 [82.4]
PS2-4 3 [ 25.0] 17 [27.9] 28 [23.3] 60 [17.6]
Adenocarcinoma (ref.) 2 [ 16.7] 30 [49.2] 69 [57.5] 228 [66.9]
Squamous cell carcinoma 5 [ 41.7] 17 [27.9] 30 [25.0] 55 [16.1]
Other carcinomas 5 [ 41.7] 14 [23.0] 21 [17.5] 58 [17.0]
Non-resection (ref.) 8 [ 66.7] 46 [75.4] 64 [53.3] 206 [60.4]
Resection 4 [ 33.3] 15 [24.6] 56 [46.7] 135 [39.6]
Stages I-1I (ref.) 5 [ 41.7] 18 [29.5] 49 [40.8] 111 [32.6]
Stages III-TV 7 [ 58.3] 43 [70.5] 71 [59.2] 230 [67.4]
Right lung (ref.) 5 [ 41.7] 29 [47.5] 68 [56.7] 208 [61.0]
Left lung 7 [ 58.3] 32 [52.5] 52 [43.3] 133 [39.0]
Upper lobe (ref.) 6 [ 50.0] 26 [42.6] 54 [45.0] 173 [50.7]
Middle lobe 2 [ 16.7] 4 [ 6.6] 10 [ 8.3] 28 [ 8.2]
Lower lobe 4 [ 33.3] 31 [50.8] 56 [46.7] 140 [41.1]

ATB, active tuberculosis; PTB, previous tuberculosis; LTBI, latent tuberculosis infection; IQR, interquartile range; ref.: reference
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Table 2 Logistic regression analysis (latent tuberculosis infection vs. non-latent tuberculosis infection)
Univariate analysis Multivariate analysis Backward elimination method
OR (95%CI) p-value OR (95%CI) p-value OR (95%CI) p-value
Female (ref.) 1 1 Removed
Male 1.934 (1.179-3.170)  0.0090 1.228 (0.666—2.266) 0.5104
Median age 1.050 (1.025-1.076) <0.0001  1.058 (1.030—1.087) <.0001  1.057 (1.030—-1.086) <<0.0001
Birth year 0.954 (0.932-0.977) <0.0001  * * * *
Smoking — (ref.) 1 1 1
Smoking + 2.891 (1.625-5.144) 0.0003 3.099 (1.531-6.272) 0.0017 3.429 (1.883-6.245) <0.0001
PS 0—1 (ref.) 1 1 1
PS2-4 1.425 (0.859-2.366) 0.1704 1.874 (1.019-3.446) 0.0434 1.856 (1.015—-3.392) 0.0445
Adenocarcinoma (ref.) 1 1 Removed
Squamous cell carcinoma 1.802 (1.072—-3.032) 0.0264 1.241 (0.699-2.204) 0.4610
Other carcinomas 1.196 (0.679-2.110) 0.5355 0.936 (0.500—1.754) 0.8368
Non-resection (ref.) 1 1 1
Resection 1.335 (0.878-2.030) 0.1765 2.217 (1.325-3.710) 0.0024 2.190 (1.320—-3.634) 0.0024
Stages I—1I (ref.) 1 * * *
Stages -1V 0.699 (0.455-1.074) 0.1019 * * *
Right lung (ref.) 1 1 Removed
Left lung 1.196 (0.785-1.823) 0.4056 1.184 (0.747-1.876) 0.4714
Upper lobe (ref.) 1 1 Removed
Middle lobe 1.144 (0.522-2.506) 0.7363 1.734 (0.730—4.117) 0.2121
Lower lobe 1.281 (0.829—1.980) 0.2639 1.134 (0.705—-1.824) 0.6051

*Year of birth and stages were not included in the multivariate working model because of multicollinearity.
Abbreviations: OR, odds ratio; CI, confidence interval

Table 3 Logistic regression analysis (latent tuberculosis infection vs. previous tuberculosis)

Univariate analysis

Multivariate analysis

Backward elimination method

OR (95%CI) p-value OR (95%CI) p-value OR (95%CI) p-value
Female (ref.) 1 1 Removed
Male 0.415 (0.160—1.073)  0.0695 0.480 (0.147—1.572) 0.2254
Age 1.002 (0.967—-1.039) 0.8981 1.017 (0.979-1.057) 0.3899 Removed
Birth year 1.007 (0.972—-1.042) 0.7065 * * * *
Smoking — (ref.) 1 1 Removed
Smoking + 0.875 (0.338—-2.264) 0.7831 1.777 (0.522-6.052) 0.3581
PS 0—1 (ref.) 1 1 Removed
PS2-4 0.788 (0.391—-1.589) 0.5051 1.111 (0.492-2.511) 0.8000
Adenocarcinoma (ref.) 1 1 Removed
Squamous cell carcinoma  0.767 (0.369—-1.597) 0.4789 0.778 (0.345—1.750) 0.5434
Other carcinoma 0.652 (0.293—1.452) 0.2954 0.661 (0.268—-1.630) 0.3685
Non-resected (ref.) 1 1 1
Resection 2.683 (1.354-5.319)  0.0047 2.949 (1.307-6.655) 0.0092 2.948 (1.438-6.046)  0.0032
Stages [—1I (ref.) 1 * * *
Stages [II-1V 0.607 (0.314-1.173) 0.1375 * * *
Right lung (ref.) 1 1 Removed
Left lung 0.693 (0.373—1.287) 0.2454 0.733 (0.372—-1.445) 0.3698
Upper lobe (ref.) 1 1 Removed
Middle lobe 1.204 (0.345-4.203) 0.7713 1.450 (0.372—1.445) 0.6082
Lower lobe 0.870 (0.458—1.652) 0.6699 0.946 (0.461—-1.940) 0.8791

*Year of birth and stages were not included in the multivariate working model because of multicollinearity.
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Fig. 2 Overall survival rates of previous tuberculosis, latent tuberculosis infection, and
non-latent tuberculosis infection in patients with lung cancer.
method). Taiwanese national population-based study, Su et al.*® re-

With respect to the association between the type of IGRA
test and results obtained, there was no significant difference
between the IGRA positive rates obtained with QFT-G
(60/239, 25%), QFT-GIT (54/244, 22%), and T-SPOT (6/28,
21%) methods for patients without ATB or PTB (p=0.7222).
Additionally, there was no difference between the ages of the
patients tested with QFT-G, QFT-GIT, and T-SPOT (median
age [IQR] 69 years [range 63.5—75 years], 70.5 years [range
74-77 years], and 72 years [range 65.5—77 years], respectively
[p=0.2057]). With respect to year of birth, patients who
underwent testing with QFT-G, the oldest type of test, belonged
to a significantly older generation (median birth year [IQR]
1938 [range 1932—-1945], 1941 [range 1935—-1947], and 1941
[1936—1942], respectively [p=0.0154]).

DISCUSSION

In this retrospective study, we determined that the rate of
LTBI among patients with lung cancer was 23%. Previously,
TB was highly prevalent in Japan; therefore, the rates of
previous TB infection in 2010 were predicted based on
older mathematical models to be 23.7%, 48.7%, and 73%
for individuals aged 60—69, 70—79, and 80—89 years, respec-
tively?”. Another study also showed that the rates of previous
TB infection in 2008 were 62.8% and 44.1% for individuals

21)

born in 1933 and 1943, respectively*". However, community
investigations conducted in 2007 in Japan showed that the
positive rate based on actual tests with QFT-G was 9.8% for
individuals aged 60—-69 years, far lower than the 53.1%
predicted using the formula and caused by waning of the
IEN-y response after years of TB infection®”. The rate of
LTBI in lung cancer patients, based on our IGRA data, tended

to be higher than that of the Japanese general population. In a

ported that LTBI was a risk factor for the development of
a number of cancers, including multiple myeloma, bladder,
gastrointestinal, lung, and cancers of other organs. Rates of
LTBI in patients with lung cancer have also been reported as
29.6% (8 positive for IGRA among 27 patients) in Italy >
and 28.2% (96 positive for IGRA among 340 patients) in
Taiwan'®. However, the results of these previous studies
cannot be directly compared with those of the present study
because of the IGRA examination selection bias, geographical
differences in TB prevalence, and the incidence of LTBI in
these studies was not clearly differentiated from that of PTB.
However, the similar high rates of LTBI among lung cancer
patients may be related to the well-known risk of lung cancer
development in PTB and other previous lung diseases®.

Compared with non-LTBI patients, patients with LTBI in
this study included larger proportions of elderly people, who
are more likely to develop ATB in Japan, and those who
smoke, which is a risk factor for both TB and LTBI . It
is unclear, however, why the resection rate of LTBI patients
was higher than that of non-LTBI patients. Nevertheless,
background characteristics of LTBI patients were similar to
those of PTB patients, with the exception of resection rates,
while lung cancer status was also similar. These results suggest
that patients with LTBI form a population closely related to
patients with PTB. It is known that, in lung cancer patients
with PTB, TB-induced anatomical lung damage may impose
therapeutic limitations, particularly to surgical resection'?.
LTBI patients usually have no obvious signs of the lung
parenchymal damage seen in PTB patients, and this differ-
ence may be one reason for the higher rates of lung cancer
resection and the better prognosis observed among patients
with LTBI compared with those with PTB.
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With regard to prognosis, Fan et al.'® reported that there
was no difference between Taiwanese patients with lung
cancer and LTBI (defined as IGRA positive, suggesting
equivalence to LTBI together with PTB in the present study)
and those classified as non-LTBI (IGRA-negative), although
the IGRA results of 30 patients with indeterminate status
(indicating immunocompromised conditions) indicated a
poorer prognosis than for LTBI and non-LTBI patients. In this
study, very few patients (6 cases) had indeterminate IGRA
results; therefore, we did not investigate this category of
patients and observed no difference in prognosis among
patients with LTBI (120 patients) and non-LTBI (341 patients).
However, the prognosis of LTBI patients was significantly
better than that of patients with PTB, which may likely be the
result of the aforementioned differences in lung cancer
resection rates.

Based on the risk of ATB development?, the Japanese
Society for Tuberculosis treatment guidelines for LTBI cite
the following: LTBI treatment should be actively provided
because of the high risk of developing ATB among patholo-
gies involving immunodeficiency, use of drugs with immu-
nosuppressive effects, and other TB development risk fac-
tors; however, lung cancer itself is not included in this list?>.
Of the 120 LTBI patients plus 50 IGRA-tested patients with
conditionally positive results and/or indeterminate results, no
patient developed ATB within 5 years of diagnosis of lung
cancer. However, among the 61 PTB patients, 3 developed
ATB. Since the incidence of ATB onset among patients with
PTB (TB recurrence) is generally considered to be higher
than that among those with previous TB infection®?®. the
development of ATB during the treatment of lung cancer is
of greater concern for patients with PTB than for those with
LTBI. Furthermore, it is well known that liver damage as an
adverse effect of the treatment of LTBI by isoniazid is not
uncommon?”. Thus, we found no evidence to extend the
current Japanese LTBI treatment guidelines to include active
treatment for LTBI in patients with lung cancer.

With respect to the results obtained based on different
methods of IGRA testing, differences were observed between
data from QFT-G and the subsequent QFT-GIT test?.
Additionally, differences in the sensitivity and specificity of
QFT-GIT and T-SPOT were identified in some studies®” but

not others?

9, In this study, we found no difference in the
positivity rate, although it was slightly higher when the older
QFT-G test was used in a population with a higher rate of
previous TB infection. However, there were no clear differ-
ences between the different methods of conducting IGRA
testing for the evaluation of LTBI.

This study had some limitations. This was a single-center
retrospective study based on data from a limited number of
subjects, and the data were obtained from a lung cancer
database of patients over a limited 5-year period. There was
no extensive analysis performed for other ATB risk factors,

such as diabetes, gastrectomy, and contact history with an

infectious TB patient. Different methods for conducting
IGRA testing were used and 16% of the patients underwent
IGRA after lung cancer treatment. Furthermore, the study
cohort was unbalanced because of the greater number of
patients who did not undergo IGRA than those who did (934
vs. 511 patients, respectively). There was a bias in the decision
to evaluate IGRA by the attending physicians; patients who
underwent IGRA examination might have a greater tendency
to have some findings associated with TB infection than
IGRA-unexamined patients. Despite these limitations and
the absence of a LTBI gold standard, our results provide
the first published information on the rate of LTBI among
lung cancer patients in Japan, clinical profiles of lung cancer
patients with LTBI, development of ATB during the course
of lung cancer treatment, its association with LTBI, and
prognosis for lung cancer patients with LTBI.

In conclusion, the rate of LTBI among patients with lung
cancer at our hospital was 23%. The clinical profiles of
LTBI patients resembled those of PTB patients, but prog-
nosis was better for the former than for the latter, while the
clinical profiles of LTBI patients differed from those of
non-LTBI patients although the prognoses were not signifi-
cantly different. The risk of ATB occurrence in lung cancer
patients with LTBI may be lower than in those with PTB.
Further prospective, multi-center, long-term studies in larger
numbers of patients are required to elucidate the association
between lung cancer and LTBI, and it may be necessary to
seek more conclusive evidence for the treatment of LTBI in

lung cancer patients.
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LATENT TUBERCULOSIS INFECTION IN LUNG CANCER:
A RETROSPECTIVE STUDY FROM A SINGLE CENTER

mA BEA BT £ BEHOB#H JIE IR
AR = IR Sl mE & R KRR
KH - s e

EE (HW) YBEoMiEEEICB T BT ZIEYYE (latent tuberculosis infection: LTBI) O % J&
U E A X ITHE L7zo GF5R) 2004 4E 7> 5 2013 4 DO TN Y Be TRRWE, 165 % 47 o 72 filifie i 651
DA ¥ —7 0 vy WEHEHA (interferon-gamma release assay: IGRA) #&H & & L IR 7 — % % i #T
L7ze COBE, W% HEHMRES (active tuberculosis: ATB) A BE6l, #iA%BEA: (previous tuberculo-
sis: PTB) f#l, LTBIf (ATB, PTB % bt { IGRAF1#1), non-LTBIf] (ATB, PTB % Bk < IGRA &1 f)
WA TR L 720 CRER) & Mife 1,518 512> & ATB 1261, PTB 61 61 % B> 72 1,445 %1 F1 51161 C
IGRAKSRDF SN, 9 B 1206 (23%) 25 LTBIF, 3415175 non-LTBIBI CTH - 720 EIKIED L E =
AT Tk LTBIBIIE non-LTBIFIIC I L, HHG (p<0.0001) T, BHEZE % < (p<0.0001), ML
BREEDP o7z (p=0.0024) 25, PTBHI & IZUERHEIE W (p=0.0032) LAY, 2237000 72, AAEfH
BT, LTBIBIOF 1413 non-LTBIB & 2437 52 o 7225, PTBBI L ) B o 72 (p=0.0146) o MidE#E
S AR OREIERE X PTB 3 B A S, REIEIERIE 1.74% (145), 4.31% (3 4F), 8.20% (5 4F)
Td - 7225, LTBIFIR non-LTBIBI 2> & DFEAEIEIEL % 7 o 720 ki) ABFZEOMiNE LTBI & HE3 1%
23% CT&H - 720 LTBIBIDEERIZIE PTBHICHEM L TV 7245, FHIZ PTBHI L Y RAFTH - 720 M
e ORIIEIE LTBIFI & D b PIBRICTHEETRETH 5,

X=X, A vy —T7 0y bR, VAR EE, R
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