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Table 1. Summery Demographic and Clinical Characteristics of Subjects
Category Subcategory n/N(%) or median(IQR)
Male sex 156/215(73)
Age 67(50,79)
Nationality Japanese 213(99)
Smear status Positive 182(84)
Photographic findings Cavitation 105(49)
Immunosuppressive therapy 18/215(12)
Bedridden 38/215(18)*
Malignancies 10/215(4.7)
Laboratory findings WBC count cells/pL 6400(5000,8125)
Lymphocyte count cells/uL 1132(635,1556)
Serum albumin g/dL 3.3(2.5,3.9)
CRP mg/dL 4.27(0.99,8.81)
HbAlc % 5.9(5.4,6.3)

IQR:Inter-quartile range

* Among bedridden group, two people overlapped with malignancies group, and other two people overlapped with immunosuppressive therapy group.

Table 2. QFT-G and ELISPOT Results for All Study Participants

QFT-G ELISPOT p-value*
Positive, n(%) 160(74) 199(93) p<0.0001
Negative, n(%) 49(23) 16(7.4) p<0.0001
Indeterminate, n(%) 6(2.8) 0(0) ND

*p-value for differentce between QFT-G and ELISPOT analysis.

subgroups of 199 (93%) positive and 16 (7%) negative
ELISPOT result patients, the median peripheral lymphocyte
count was higher in the positive group (median: 1,172; IQR:
704, 1,587) than in the negative group (median: 616; IQR,
387, 1,178) (p=0.012).

Patient characteristics in various subgroups were as fol-
lows. Of 6 patients with indeterminate QFT-G results, 2 had
malignancies, 1 of which was a terminal status of gastric
cancer. Among the 16 with negative results for both QFI-G
and ELISPOT, 5 (31%) were receiving immunosuppressive
therapy, 6 (38%) were bedridden (1 of whom was also re-
ceiving immunosuppressive therapy), and 1 had a malig-
nancy. Among the 33 patients with negative results for QFT-
G and positive results for ELISPOT, 2 (6%) were receiving
immunosuppressive therapy, 9 (27%) were bedridden, and 2
(6%) had malignancies. All patients with positive QFT-G re-
sults were also ELISPOT-positive. Of the 160 patients with
positive results on both assays, 11 (7%) were receiving im-
munosuppressive therapy, 22 (14%) were bedridden (1 of
whom was also receiving immunosuppressive therapy), and
1 had a malignancy (and was also bedridden).

Influence of lymphocyte count on performance of
QFT-G and ELISPOT analyses

When the peripheral lymphocyte count was =1,000/uL,
the sensitivity of both tests was high: QFT-G (88%, 114/
129; 95% CI, 82-94%) and ELISPOT (97%, 125/129; 95%
CI, 94-100%). However, a clear trend of decreasing sensitiv-
ity with decreasing peripheral lymphocyte count was evident
for both QFT-G (test for trend p<0.0001) and ELISPOT
(test for trend p=0.007). This decline was more notable for
QFT-G than for ELISPOT. ELISPOT was 81% (25/31; 95%

CI, 66-96%) sensitive even when the lymphocyte count was
less than 500/uL, whereas QFT-G was less than 70% sensi-
tive when the lymphocyte count was <1,000/uL and less
than 39% (12/31; 95% CI, 21-57%) when the lymphocyte
count was <500/uL (Fig. 3).

For further analysis of factors affecting sensitivity, QFT-G
and ELISPOT results were transformed to binary variables
by combining negative and indeterminate results after logis-
tic regression analysis. In order to increase statistical power,
continuous variables were redefined as dichotomous vari-
ables using the following cut-off values: age 67 years (arbi-
trary), serum Alb 3.3 g/dL and CRP 4.72 mg/dL (median of
study population), lymphocyte count 1,000 cells/pL (defini-
tion of lymphocytopenia), and HbAlc 6.5% (recommended
by the American Diabetes Association). Odds ratios for fac-
tors affecting positive QFT-G results are listed in Table 3.
The following factors were associated with a positive QFT-
G result: lymphocyte count greater than 1,000 cells/pL (by
both univariate and multivariate analyses), serum Alb greater
than 3.3 g/dL (by both univariate and multivariate analyses),
CRP greater than 4.72 mg/dL (by univariate analysis only),
and bedridden status (by univariate analysis only). On the
other hand, odds ratios for factors affecting positive ELIS-
POT results are listed in Table 4. Factors associated with a
positive ELISPOT result were a lymphocyte count of greater
than 1,000 cells/ul. (by both univariate and multivariate
analyses), immunosuppressive therapy (by both univariate
and multivariate analyses), and serum Alb of greater than
3.3 g/dL (by univariate analysis only).
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Figure 1.

Distribution of ELISPOT results, according to results obtained with QFT-G. *P-values

indicate the difference between positive, negative and indeterminate results for QFT-G, for

Kruskal-Wallis exact test.

215 patients with valied results
for: QFT-G and ELISPOT

199(93%) positive 16(7%) negative
ELISPOT ELISPOT
160(80%) 33(17%) 6(3%) 0(0%) 16(100%) 0(0%)
positive negative indeterminate positive negative indeterminate
QFT-G QFT-G QFT-G QFT-G QFT-G QFT-G
p*=0.012

Figure 2. Distribution of QFT-G results, according to results obtained with ELISPOT. *P-values
indicate the difference between positive and negative results for ELISPOT, for Mann-Whitney ex-

act test.

Discussion

This is the first study that directs comparison of the sensi-
tivity of 2 IGRA tests, QFT-G and ELISPOT, for detecting
microbiologically determined pulmonary tuberculosis in pa-
tients, including HIV-negative immunocompromised hosts.
We found that the sensitivity for the diagnosis of pulmonary
tuberculosis is very high in both tests, and the sensitivity
was not significantly confounded by age and gender. ELIS-
POT sensitivity, but not QFT-G sensitivity, was unaffected
by nutritional state as indicated by the serum Alb levels.

This study evaluated the effect of peripheral blood lym-
phocyte count on QFT-G and ELISPOT and their sensitivity
in patients with pulmonary tuberculosis, including immuno-
compromised hosts. The sensitivity of both tests was af-
fected by lymphocyte counts, with a clear trend of a de-
crease in sensitivity with decreasing lymphocyte count. This
was particularly marked in the case of QFT-G.

Overall sensitivity determined by this study was nearly

identical to the results of the meta-analysis by Pai et al (5),
which reported sensitivities of 78% for QFT-G and 90% for
ELISPOT but appeared inconsistent with other re-
ports (2, 5, 17, 18, 22, 23) in suggesting that ELISPOT is
significantly more sensitive than QFT-G.

The correlation between peripheral lymphocyte count and
the sensitivity of IGRAs has been reported previously in
HIV-positive patients. In some earlier reports, QFT-G sensi-
tivity correlated with CDh 4 lymphocyte
counts (8, 10, 11, 15, 24) but ELISPOT sensitivity was in-
dependent of it (19, 20, 25, 26). In this study, ELISPOT was
more than 80% sensitive even when the Iymphocyte count
was less than 500/pL, whereas QFT-G was less than 70%
sensitive when the lymphocyte count was <1,000/uL and
less than 39% when the lymphocyte count was <500/uL. In
addition, nearly identical tendencies were found in a popula-
tion of HIV-negative immunocompromised patients.

The present study also indicated that the group of patients
with negative and indeterminate results with QFT-G had a
lower mean peripheral lymphocyte count, lower than the
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Figure 3. Influence of lymphocyte count on performance of the QFT-G and ELISPOT analysis
in pulmonary tubercurosis patients. For all patients the % of positive, negative and indeterminate
was grouped by the individual number of lymphocyte count cells/pL. p-values are for chi-square
exact for linear trend. The number of patients in each lymphocyte count group was: 0-499:31, 500-

749:30, 750-999:28, 1000-1249:37, 1250-1499:29, 1500-3400:60.

Table 3. Association of Risk Factors with a Positive QFT-G Results

Parameter n Univariate analysis Multivariate analysis
OR(95% CI) p OR(95% CI) p

lymphocyte count >1000 cells/pL 126 5.167(2.679-9.967) <0.0001 3.788(1.861-7.708) <0.0001
Male sex 156 0.751(0.371-1.523) 0.428 0.562(0.234-1.351) 0.198
Age >67 years 107 0.591(0.320-1.090) 0.092 1.180(0.511-2.721) 0.699
Alb>3.3 g/dL 98 3.908(1.971-7.746) <0.0001 2.507(1.200-5.234) 0.013
CRP >4.72 mg/dL 100 0.395(0.208-0.750) 0.005 0.714(0.284-1.794) 0.714
HbAlc>6.5 % 39 1.555(0.672-3.599) 0.303 2.223(0.793-6.231) 0.129
Immunosuppressive therapy 18 0.517(0.190-1.405) 0.196 0.558(0.176-1.770) 0.322
Bedridden 38 0.400(0.192-0.831) 0.014 0.718(0.273-1.888) 0.502
Malignancies 10 0.329(0.092-1.182) 0.088 0.365(0.086-1.553) 0.173
Cavitation 105 1.572(0.852-2.898) 0.147 1.951(0.918-4.144) 0.082
OR:Odds Ratio. Cl:Confidence interval.

Table 4. Association of Risk Factors with a Positive ELISPOT Results

Parameter n Univariate analysis Multivariate analysis

OR(95% CI) p OR(95% CI) p

lymphocyte count >1000 cells/uL 126 4.133(1.418-12.045) 0.009 3.314(1.100-9.990) 0.033
Male sex 156 1.054(0.359-3.096) 0.924 0.782(0.215-2.848) 0.709
Age >67 years 107 0.612(0.228-1.641) 0.329 1.760(0.447-6.934) 0478
Alb>3.3 g/dL 98 3.524(1.110-11.182) 0.033 1.778(0.363-8.702) 0478
CRP >4,72 mg/dL 100 0.396(0.135-1.167) 0.093 0.619(0.152-2.528) 0.504
HbAlc>6.5 % 39 1.159(0.319-4.204) 0.823 2.626(0.483-14.284) 0.268
Immunosuppressive therapy 18 0.179(0.055-0.579) 0.004 0.202(0.060-0.684) 0.01
Bedridden 38 0.376(0.132-1.076) 0.068 0.465(0.112-1.929) 0.292
Malignancies 10 0.793(0.095-6.635) 0.83 0.645(0.066-6.295) 0.706
Cavitation 105 2.000(0.723-5.536) 0.182 2.174(0.658-7.185) 0.203

OR: Odds Ratio. Cl: Confidence interval
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group with positive results. Previously, HIV-positive patients
with a positive QFT-G result were shown to have a signifi-
cantly higher median CD4 lymphocyte count than those
with a negative QFT-G (8, 11). Moreover, as the CD4 lym-
phocyte counts decreased, the number of indeterminate re-
sults increased (8, 10, 11). Our study also showed that pa-
tients with indeterminate QFT-G results had a significantly
lower median peripheral lymphocyte count than those with
determinate QFT-G results, and patients with negative re-
sults had a lower median peripheral lymphocyte count than
patients with positive results with both QFIT-G and ELIS-
POT.

Considering patient characteristics, 5 of 6 patients with
indeterminate QFT-G results had lymphocyte counts of less
than 500/uL. Two of 6 with indeterminate QFT-G results
had malignancies, and 1 of these had a terminal gastric can-
cer. Three of the 4 remaining patients (75%) had low serum
Alb levels of 1.8, 2.0, and 2.0 g/dL, despite not having any
particular underlying disease. Jones et al (27) reported that
the severe tubercular infections were associated with a low
volume of serum Alb and CD4 lymphocyte counts in a
study that measured CD4 lymphocyte counts of HIV-
negative patients. Serum Alb was found to significantly af-
fect the QFT-G sensitivity in the multivariate analysis of the
study of Jones et al. However, the effect was not as remark-
able as that of the lymphocyte count. This finding suggested
that not only malnutrition but also advanced tuberculosis
was a factor for indeterminate results (27-29). In contrast, 1
patient had an indeterminate result, despite having a lym-
phocyte count of 1,640/uL. Although this patient was a 54-
year-old male with no underlying disease, he had giant cavi-
ties in bilateral lung fields. In advanced tuberculosis with gi-
ant cavities, the disease state itself may control lymphocyte
function, increasing the expected risk of false negative find-
ings (3, 27, 30-32). Therefore, these factors may have influ-
enced the indeterminate result.

In the 16 patients with negative results for both QFT-G
and ELISPOT, 5 (31%) were currently receiving immuno-
suppressive therapy, and their median lymphocyte count was
conspicuously low (616/uL, IQR: 201, 1,776). This result
confirmed that the long-term administration of glucocorti-
coid decreased the T lymphocyte count (33, 34). In contrast,
Matulis et al (35) reported that neither corticosteroids nor
conventional DMARDs significantly affected IFN-y re-
sponses, but the odds for a positive IFN-y assay decreased
in patients treated with TNFo inhibitors. In the 33 patients,
immunosuppressive therapy subjects constituted a smaller
proportion among the group with negative results for QFT-G
and positive results for ELISPOT than among the group
with negative results for both assays. Moreover, all QFT-G-
positive patients were positive for ELISPOT. There were
few immunocompromised hosts in these subjects.

Thus, this study has indicated that the sensitivity of 2
IGRAs, QFT-G and ELISPOT, has the tendency to correlate
with the peripheral lymphocyte count. This is not contradic-
tory to the study by Ariga et al, who also found that sensi-

tivity of QFT-G was influenced by the peripheral lympho-
cyte count in HIV-negative patients (Ariga et al in prepara-
tion). However, in some cases, the results of IGRAs were
negative, although lymphocyte counts were not low. In mul-
tivariate analysis, the lymphocyte counts and serum Alb sig-
nificantly affected QFT-G sensitivity, while lymphocyte
counts and immunosuppressive therapy affected ELISPOT
sensitivity. Based on the above, lymphocyte count alone
does not affect the sensitivity of IGRAs and the IFN-y pro-
duction ability of lymphocytes may be a contributing factor.
The IFN-y production ability of lymphocytes could be mea-
sured in the positive control, and thus future research is ex-
pected.

This study also indicates that for maximum sensitivity,
ELISPOT is preferred to QFT-G. The difference of sensitiv-
ity between ELISPOT and QFT-G is based on the difference
in the testing principle (3). A reliable method of detecting
LTBI is required for implementing this therapy. Measures
that could be taken to improve the performance of IGRAs
include re-evaluation of the recommended cut-off (36) for
each geographic region and exploration of alternative
biomarkers for tuberculosis diagnosis.

Conclusion

The sensitivity of 2 IGRAs, QFI-G and ELIPSPOT, is
partly dependent on peripheral lymphocyte counts. With low
lymphocyte counts, the clinically acceptable sensitivity was
better maintained with ELISPOT than QFT-G. Since the
ELISPOT sensitivity is not affected by age, gender, and the
nutritional state, ELISPOT is superior to QFT-G for detect-
ing active tuberculosis in HIV-negative immunocom-
promised patients.
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Abstract

Objective This study assessed the diagnostic rate of pulmonary tuberculosis (PTB) using fiberoptic bron-
choscopy (FBS) in patients with suspected PTB, and negative pre-bronchoscopy smear and polymerase-chain
reaction (PCR) in sputum.

Patients and Methods We retrospectively reviewed 201 culture-positive PTB patients that underwent FBS
because both smear and PCR results in sputum were negative. The positive rates of smear for acid fast ba-
cilli, PCR for Mycobacterium tuberculosis, the presence of granuloma in transbronchial biopsy (TBB), and
culture of M. muberculosis were analyzed. In addition, the radiographic features, contribution of FBS to rapid
and/or definitive diagnosis of PTB, and drug susceptibility results of M. mberculosis were also reviewed.
Results There were 136 males and 102 patients under the age of 40 years; non-cavitary (156 cases) and
minimal disease (119 cases) on radiographs predominated. The positive rates of FBS were: 44% (smear),
62% (PCR), 61% (TBB), and 87% (culture). These rates increased in smear and PCR examinations when
taken from wider spread shadows on radiographs. The combination of the various bronchoscopy samples in-
creased the diagnostic rate to 92% when all examinations were combined. Positive culture results depended
on FBS procedures in 80 cases. Twenty-one cases showed resistance to at least one of the major anti-
tuberculous agents.

Conclusion This analysis revealed high positive rates of PTB from bronchoscopy samples, providing rapid
and definitive ability for PTB diagnosis, and details of drug susceptibility. Therefore, FBS is an important di-
agnostic procedure in patients with suspected PTB whose sputum specimens were negative both for smear
and PCR analyses.

Key words: pulmonary tuberculosis, fiberoptic bronchoscopy, radiographic findings, rapid diagnosis, defini-
tive diagnosis, drug susceptibility

(Inter Med 49: 95-102, 2010)
(DOI: 10.2169/internalmedicine.49.2686)

lent infectious diseases in Japan. Although its incidence has
Introduction decreased, it still affects a significant number of individuals.
In 2007 the incidence was 19.8 per 100,000 people (1),
Pulmonary tuberculosis (PTB) is one of the most preva- which places Japan in the middle ranks of countries affected
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by this infectious disease. Many PTB cases were diagnosed
and reported based only on clinical findings and/or chest ra-
diographic findings without detection of acid-fast bacilli
(AFB) in smears of sputum or gastric aspirate, although
some cases later show AFB-positive culture results.

Several powerful laboratory-based diagnostic examina-
tions, such as the polymerase-chain reaction (PCR) (2) and
the second generation QuantiFeron-TB (QFT2G) (3), have
recently been introduced. However, the former is a tool for
rapid diagnosis, and QFT2G, a technique which has proved
highly accurate in the detection of a M. tuberculosis infec-
tion, is influenced by several clinical conditions, such as im-
munosuppressive diseases, aging, and past infection of tu-
berculosis, and the presence of active tuberculosis cannot be
diagnosed or excluded by the QFT2G result (4).

The procedure of fiberoptic bronchoscopy (FBS) is gener-
ally thought to be of importance in diagnosing pulmonary
diseases (5). Since FBS has proved to be highly accurate in
detecting Mycobacterium tuberculosis, the gold standard for
the diagnosis of tuberculosis, FBS has been widely used to
diagnose PTB in sputum smear-negative cases (6-11). FBS
is also useful for the differential diagnosis and for the treat-
ment of tuberculosis via the drug susceptibility test if M. ru-
berculosis can be obtained. However, the number of cases of
smear, culture, PCR, and transbronchial biopsy (TBB) find-
ings using FBS in previous Japanese reports is relatively
small (6-8, 12-14). Furthermore, the usefulness of FBS in
patients whose pre-bronchoscopy samples showed both
AFB-smear and M. tuberculosis-PCR negative results has
been uncertain.

Under the current Japanese law, hospitalization is recom-
mended for patients with suspected infectious tuberculosis
based on clinical judgment alone; a positive sputum smear
result for AFB is not necessarily required. Therefore, it is
very important to differentiate other diseases and obtain a
rapid diagnosis of PTB in patients with suspected PTB in
order to ensure their prompt hospitalization for treatment.
Here, we assessed the diagnostic accuracy of FBS in pa-
tients with culture-positive PTB whose sputum smears for
AFB and sputum PCR for M. tuberculosis were both nega-
tive when performing FBS.

Materials and Methods

When reviewing the usefulness of a procedure for diag-
nosing certain diseases in suspected cases, objectives must
be clearly defined in advance, and the value of the test is
usually evaluated by calculating the sensitivity, specificity,
and positive predictive value, etc. This can be done by re-
cording the number of true-positive findings, false-positive
findings, true-negative findings, and false-negative findings
in a 2x2 table, and then comparing the various incidences.
However, if AFB is not detected in sputum samples, then
PTB is often clinically diagnosed by chest radiographic
findings, the presence of the epithelioid cell granuloma in a
TBB, and more recently, by the positive results of the QFT2
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G examination alone, followed by empirical anti-PTB treat-
ment while waiting for culture results. Furthermore, since
cases of pulmonary non-tuberculous mycobacteriosis are in-
cluded among the suspected cases of PTB, positive findings
of epithelioid cell granuloma and sputum smear-positive for
AFB could also be indicative of this non-tuberculous condi-
tion, thus making it difficult to develop an accurate protocol
in a prospective study based on the 2x2 table as described
above.

Therefore, in many studies investigating the usefulness of
FBS for PTB diagnosis, objectives have been defined based
on a final diagnosis of PTB (6-8, 10, 12-15). As in those
studies, the current study focused on the ability of FBS to
make a diagnosis of PTB in cases that were ultimately
proven to be M. tuberculosis-culture positive.

A total of 4,769 culture-positive tuberculosis patients
were admitted to this hospital in the 13 year period from
1996 to 2008. The medical records of 201 PTB patients
who met the following criteria for inclusion in this study
were retrospectively reviewed: 1) smear-negative for AFB on
admission (one to three times in sputum, and zero to twice
in gastric aspirate), 2) PCR-negative for M. tuberculosis on
admission (once in sputum and zero to once in gastric aspi-
rate), 3) FBS for making a diagnosis was performed before
treatment for PTB, and 4) final diagnosis of PTB was based
on the identification of M. muberculosis cultured from at
least one of the following samples: sputum and/or gastric as-
pirates on admission (pre-bronchoscopy samples), bronchial
washing and/or aspirate (bronchoscopy samples), and post-
bronchoscopy sputum samples. Since previous reports (6, 7)
have shown post-bronchoscopy sputum examinations to be a
reliable method for detecting M. tuberculosis, the examina-
tion of post-bronchoscopy sputum has now become a rou-
tine procedure, and in this study post-bronchoscopy sputum
smear and culture data were automatically included if pre-
bronchoscopy and bronchoscopy samples showed negative
data. Cases with miliary tuberculosis and/or endobronchial
tuberculosis were excluded, even if FBS was performed for
the diagnosis of tuberculosis.

All FBS investigations performed by experienced physi-
cians were done via the transoral or transnasal route under
local anesthesia and sedation, and according to standard pro-
cedures: 1) complete inspection of the tracheobronchial trees
including subsegmental bronchi and collection of a bron-
chial aspirate (BA) if bronchial secretions existed; 2) sam-
pling of bronchial brushings (BB, once to three times) from
the bronchial segments at which the lesion had been ra-
diographically located; 3) TBB from the same segments; and
4) collection of a bronchial washing (BW) at the orifices of
the same segment.

The evidence of a bronchoscopy positive sample was de-
fined as follows: i) a positive sample from at least one
among BA, BB, BW, and a mixture of BA and BW in
smear examination for AFB; ii) a positive sample which is
either among BA or BW, and a mixture of BA and BW in a
PCR examination for M. tuberculosis; iii) the presence of
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Table 1. Baseline Demographics and Radiographic findings
Factors Number of Patients (n=201)
Demographics

Sex
Male/female 136/65
Age
~39 yrs (~29 yrs) 102 (51)
40~69 yrs 71
70 yrs~ 28
Radiographic findings*
Type
II 45
I 156
Spread
1 119
2 80
3 2

*: according to the classification of pulmonary tuberculosis designated by the Japanese Society for Tuberculosis

(Gakkai Classification)!s

epithelioid cell granuloma or AFB in TBB tissue; iv) a posi-
tive sample from at least one among BA, BW, and a mixture
of BA and BW in culture examination for M. tuberculosis.
When spontaneous sputum was not obtained, sputum was
induced by either inhalation of a hypertonic, or normal sa-
line, or a bronchodilator plus normal saline. However, the
medical files showed that no distinction was made in clini-
cal practice between spontaneous and induced sputum, and
therefore these samples were grouped together into the cate-
gory of pre-bronchoscopy sputum samples. Post-
bronchoscopy sputum examination was performed once, af-
ter the FBS procedure in all 201 cases, either on the same
day as the FBS or on the following day.

This study analyzed the rates of positive smear for AFB,
PCR of M. tuberculosis, presence of epithelioid cell granu-
loma or AFB in TBB, culture of M. tuberculosis in broncho-
scopy samples, culture of M. tuberculosis in pre-
bronchoscopy samples, and smear for AFB and culture of
M. tuberculosis in post-bronchoscopy samples. We also ex-
amined the drug susceptibility of M. tuberculosis identified
by culture.

The findings were analyzed according to the classification
of pulmonary tuberculosis designated by the Japanese Soci-
ety for Tuberculosis (Gakkai Classification (16)) in order to
consider how the radiographic findings influenced the diag-
nostic ability of FBS. The Gakkai classification consists of 3
Types and 3 Spreads on plain chest X-rays; Type I. exten-
sively cavitary, Type II: non-extensively cavitary, Type IIL:
non-cavitary, Spread 1: minimal disease, Spread 2: interme-
diate disease, Spread 3: extensive disease.

Drug susceptibility tests before November 2001 were per-
formed by the absolute concentration method using 1%
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Ogawa medium; the standard proportional method using
WELLPACK was adopted in December 2001. Beginning in
February 2003, the cultured M. tuberculosis was subjected
to the standard method only when the obtained M. fubercu-
losis showed resistance to at least one of the following:
isoniazid (INH), rifampicin (RFP), streptomycin sulfate
(SM), and ethambutol (EB), by using the Mycobacteria
Growth Indicator Tube method (BACTEC MGIT 960). This
change was introduced because of reports of discrepancies
in the results of drug susceptibility of M. tuberculosis be-
tween the standard and the MGIT methods (17), and be-
cause several reports had indicated that BACTEC MGIT 960
showed a higher proportion of INH resistance than the stan-
dard method (18).

The x* test or Fisher’s exact test (if adequate) were used
for the statistical analysis of the frequency of various fac-
tors, and differences were considered to be significant at the
p<0.05 level.

Results

The baseline demographics and radiographic findings of
the 201 patients (136 males, 65 females) are shown in Ta-
ble 1. The majority of patients (102/201, 51%) were aged
39 or under; only 28 patients (14%) were 70 years or older
despite the fact that this age group represents over 50% of
tuberculosis patients in Japan. According to the radiographic
findings, as based on the Gakkai classification, Type III
(non-cavitary, 156 cases) and Spread 1 (minimal disease,
119 cases) accounted for the majority of cases, both of
which are thought to be less frequently associated with a
positive sputum smear result than the other categories of
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Table 2. Rate of Positive Cases Detected by the Various Diagnostic Procedures

Samples

Positive cases / examined cases

Bronchoscopy samples
Smear (BB, BA, BW)
PCR for M. tuberculosis (BW, BA)
Pathologic findings (ITBB)*
Culture (BW, BA)'

Pre-bronchoscopy samples™

Culture’

88/201 (44%)
107/173 (62%)
75/123 (61%)
175/201 (87%)

121/201 (60%)

Bronchoscopy = fiberoptic bronchoscopy, BB: bronchial brushing, BA: bronchial aspirate,

BW: bronchial washing, PCR: polymerase-chain reaction, TBB: transbronchial lung biopsy,

*: presence of epithelioid cell granulomas or acid-fast bacilli, ** sputum and/or gastric aspirate,

': The culture results were determined a few weeks after performing fiberoptic bronchoscopy.

Table 3. Relationship between the Procedures and Radiographic Findings of Pulmonary Tuberculosis

Positive cases / examined cases

Types

Spreads*

Samples Type II (n=45)

Type III (n=156)

Spread 1 (n=119) Spread 2 (n=80)

Bronchoscopy samples

Smear (BB, BA, BW) 22/45 (49%)

PCR for M tuberculosis 25/37 (68%)

Culture (BW, BA) 37/45 (82%)

Pathologic findings (TBB) ** 22/29 (76%)
Pre-bronchoscopy samples™*

Culture 30/45 (67%)

66/156 (42%) 41/119 (34%)" 47/80 (59%) "
82/136 (60%) 54/102 (53%) ! 52/69 (75%)*
138/156 (88%) 105/119 (88%) 69/80 (86%)
53/94 (56%) 44/71 (62%) 30/50 (60%)
91/156 (58%) 69/119 (58%) 51/80 (64%)

Bronchoscopy = fiberoptic bronchoscopy

BB: bronchial brushing, BA: bronchial aspirate, BW: bronchial washing, PCR: polymerase-chain reaction, TBB: transbronchial lung biopsy,

of pul

is (Gakkai Cl

to the ¢l ¥ 1 by the J:

Society for Tube:

ion)rs,

**: presence of epithelioid cell granulomas or acid-fast bacilli, ***: sputum and/or gastric aspirate

"1 p<0.001, *:p<0.006

Types and Spreads. The percentage of positive cases from
the FBS and pre-bronchoscopy samples are summarized in
Table 2. FBS provided a positive-smear in 44% (88/201
cases) of the 201 patients who were negative for smear and
PCR in their pre-bronchoscopy samples, and a positive-PCR
in 62% (107/173 cases). One to four TBB specimens were
obtained, and the positive rate reached 61% (75/123 cases).
Although there are obvious limitations in the statistical com-
parison of the culture results of pre-bronchoscopy and bron-
choscopy samples, the culture-positive rate in the bronchos-
copy samples was high (87%, 175/201 cases) in comparison
to the culture-positive rate in the pre-bronchoscopy samples
(60%, 121/201 cases), suggesting the additional utility of
FBS for detecting M. tuberculosis in patients with suspected
PTB who have no bacterial evidence of PTB.

Table 3 shows the relationship between the original base-
line radiographic features and the positive rates detected
with the various procedures. These results indicated that,
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with TBB, there was a tendency for a higher positive rate
with cavitary (Type IT) cases in comparison to non-cavitary
(Type III) cases, although this did not reach statistical sig-
nificance. However, intermediate disease (Spread 2) cases
showed a significantly higher positive rate in smear (p<
0.001) and in PCR (p<0.005) examinations of the broncho-
scopy samples in comparison to minimal disease (Spread 1)
cases, although there were no significant differences in the
positive rates between Spread 1 and 2 based on culture or
TBB of bronchoscopy samples. There was no correlation be-
tween baseline demographics and radiographic findings or
with the positive rates of the various diagnostics procedures.

As shown in Table 4, the step-wise combination of results
from the various examinations increases the detection rate of
positive cases from 44%, based on a smear in bronchoscopy
sample alone, to 92% (152/166 cases) when the results of
all bronchoscopy samples and post-bronchoscopy sputum
samples were combined. This should translate into the
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Table 4. Rapid Diagnostic Ability for Pulmonary Tuberculosis according to the Cumulative Combina-
tion of Data from the Various Bronchoscopic Examinations

Combination of examinations

Positive cases/ examined cases

(a) smear in bronchoscopy samples

(a) smear in bronchoscopy samples

or (b) smear in post-bronchoscopy sputum samples

(a) smear in bronchoscopy samples

88/201 (44%)

94/201 (47%)

or (b) smear in post-bronchoscopy sputum samples

or (¢) PCR for M. tuberculosis in fiberoptic bronchoscopy samples 137/186 (74%)
(a) smear in bronchoscopy samples
or (b) smear in post-bronchoscopy sputum samples
or (c) PCR for M. tuberculosis in bronchoscopy samples
or (d) pathologic findings* 152/166 (92%)
Bronchoscopy = fiberoptic bronchoscopy
PCR: polymerase-chain reaction, *: presence of epithelioid cell granulomas or acid-fast bacilli
Table 5. Drug Susceptibility Results of Culture-identified M. tuberculosis
Sensitivity Bronchoscopy group Pre-bronchoscopy group Total
(n=80) (n=121) (n=201)
All sensitive 72 108 180
RFP resistance 0 3 3
INH resistance 1 2 3
EB resistance 1 0 1
SM resistance 5 6 11
INH, SM resistance 1 1 &
INH, RFP resistance 0 1 1

Bronchoscopy = fiberoptic bronchoscopy

RFP: rifampicin, INH: isoniazid, EB: ethambutol, SM: streptomycin sulfate

timely start of PTB treatment in PTB-suspected patients.
The definitive diagnostic ability of bronchoscopy for pulmo-
nary tuberculosis is shown in Fig. 1. Cultures positive for
M. tuberculosis were obtained in 40% of cases (80/201
cases) using bronchoscopy samples and post-bronchoscopy
sputum samples, as opposed to pre-bronchoscopy samples.
Of the 80 patients whose PTB diagnosis depended on FBS
procedures, 51 were male (64%), 47 were under 40 years of
age (59 %), 65 cases manifested non-cavitary disease. (Type
111, 81%), and 50 cases manifested minimal disease (Spread
1, 63%). There were no significant differences in the posi-
tive rates of the above factors between the 80 bronchoscopy-
proven PTB patients and the remaining 121 patients who
were subsequently diagnosed with PTB from a positive cul-
ture result of a pre-bronchoscopy sample, even if FBS had
not been performed, but the radiographic evidence of
bronchoscopy-proven PTB patients tended to show non-
cavitary and minimal disease.
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Finally, the drug susceptibility of the cultured M. tubercu-
losis (Table 5) was reviewed. The majority of cases (180/
201, 90%) were susceptible to all four major anti-
tuberculous drugs, but the remaining 21 cases (10%) showed
resistance to at least one of the anti-tuberculous drugs, for
example, 13 cases were resistant to SM (10 pug/mL), 6 to
INH (0.2 pg/mL), 4 to RFP (40 pg/mL), and 1 to EB (2.5
pg/mL), either alone or in combination with other drugs. No
significant differences were observed in drug susceptibility
between the bronchoscopy-proven PTB patients and the re-
maining PTB patients.

This hospital is one of the selected hospitals for tubercu-
losis treatment. This FBS laboratory has been operating un-
der depressurized ventilation conditions with high-efficiency
filters since 1999; and all staff performing FBS procedures
are required to wear an N95 mask. There have been no
cases of tuberculosis, including latent tuberculosis, in the
medical staff involved with FBS examinations. Seven out of
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24 cases
\(12 %)

80 cases
(40 %)

18 cases (9 %)

2 cases (1 %)

B culture-positive only in bronchoscopy samples

B culture-positive both in bronchoscopy samples and post-bronchoscopy sputum samples

HEculture-positive only in post-bronchoscopy sputum samples

Bculture-positive both in bronchoscopy samples and pre-bronchoscopy sputum samples

Oculture-positive only in pre-bronchoscopy sputum samples

Figure 1.

Definitive diagnostic ability of bronchoscopy for pulmonary tuberculosis. Relationship

between the samples and M. tuberculosis culture-positive cases.

the 201 (3.5%) patients had pneumothorax, with 4 out of
the 7 requiring tube drainage for this complication. How-
ever, no cases required treatment except for the use of intra-
venous styptic measures to cope with endobronchial hemor-
rhage at the time of the FBS procedure, and no other seri-
ous complications were reported.

Discussion

Kohno (6) reported in Japan in 1990 that, in a comparison
of 91 BA and BW samples obtained via FBS, the smear-
positive rates were 20.9% in BA and 23.9% in BW, and
culture-positive rates were 58.2% in BA and 84.8% in BW.
This report also demonstrated that TBB showed positive
findings in 25 of 33 cases (75.8%), which led the authors to
conclude that BW was superior to BA for the definitive di-
agnosis of PTB and that FBS was useful for obtaining a
rapid PTB diagnosis. Subsequently, Kurashima and
Takano (7) also indicated that BW was superior to BA for
PTB diagnosis, and Kikuchi et al (8), based on the analysis
of 50 cases using FBS, highlighted the usefulness of this
procedure in a rapid (30%) and definitive (39%) PTB diag-
nosis. Outside Japan, the usefulness of smear and/or culture
examinations of bronchoalveolar lavage fluid (BALF) ob-
tained by bronchoscopy in patients with suspected PTB,
whose sputum smear results were negative, has been shown
in a few small case studies (9-11) (n=20-40). Baughman et
al (19) also indicated the superiority of smears from BAL in
comparison to sputum in detecting AFB (68%, 34/50 cases
vs. 13%, 6/47 cases) and in obtaining cultures positive for
M. tuberculosis (92%, 46/50 cases vs. 51%, 24/47 cases).

The use of PCR examinations for M. tuberculosis detec-

tion was introduced in the 1990s for the diagnosis of tuber-
culosis, but the sensitivity of PCR in smear-negative sam-
ples proved to be below 50%, and therefore, the 1997
guidelines of the American Thoracic Society (ATS) pro-
posed that PCR examination should be limited to smear-
positive samples (20). However, Wong et al (21) described
that 105 out of 108 sputum smear-negative PTB cases were
positive for M. tuberculosis based on PCR results from BA
samples. Recently, Tueller et al (15) indicated that a PCR
inspection using the FBS procedure was useful for the diag-
nosis of tuberculosis patients who had negative smear results
in sputum samples, because PCR in BAL samples showed
positive results in 93 of 120 (78%) cases that ultimately
proved to be culture-positive for M. tuberculosis. Several
Japanese reports using a small number of cases (n=34-82)
have also indicated the usefulness of PCR for the detection
of M. tuberculosis in BW (12-14). The present study estab-
lished, in a relatively large sample size, high positive rates
obtained in the bronchoscopy samples in patients who were
culture positive, but who were negative for both their spu-
tum smear and PCR, and has helped to confirm the validity
of using FBS for PTB diagnosis.

To date, there have been few studies discussing the rela-
tionship between radiographic characteristics of PTB and
positive rates of bronchoscopy samples. Kikuchi et al (8)
discussed that FBS was useful for improving PTB diagnosis
in cases with minimal disease, and Takahashi et al (14) indi-
cated that the PTB diagnostic rate by FBS was higher in in-
filtrative shadow cases than in nodular shadow cases. The
present study, for the first time, analyzed the association be-
tween radiographic features and positive rates of PTB sam-
ples in detail. The results showed that the presence or ab-

100



300

Inter Med 49: 95-102, 2010 DOI: 10.2169/internalmedicine.49.2686

sence of cavitary shadows did not affect the positive rates of
the bronchoscopy samples, while the rates of smears that
were positive for AFB and PCR positive for M. tuberculosis
were higher in intermediate disease cases than in minimal
disease cases, although there were no significant differences
between those of TBB and culture. These results suggest
that there is a much stronger association between the preci-
sion of FBS sampling from the PTB lesions and obtaining a
definitive diagnosis of PTB than there is between the char-
acteristics of PTB shadows on radiographs and a diagnosis;
nevertheless a rapid diagnosis was more easily and more
frequently obtained from shadows with a larger spread on
radiographs.

Among the benefits of FBS in PTB diagnosis, is that the
combination of variously derived bronchoscopy sample data
such as smear and PCR of BALF (15), smear and PCR of
BW and TBB (14) can increase the ability to obtain a rapid
diagnosis. The present study demonstrated that the positive
diagnostic rates increased as greater numbers of broncho-
scopy samples were combined. The positive rate reached
92% when smear, PCR, and TBB of bronchoscopy samples
were all combined with post-bronchoscopy sputum smear,
indicating the value of the combined use of bronchoscopy
samples in achieving a rapid PTB diagnosis. To arrive at a
definitive diagnosis of PTB by obtaining cultures positive
for M. tuberculosis, FBS has previously been considered to
be significant (6-11), and recently Dickson et al (22) also
confirmed that BALF culture is superior to culture of gastric
aspirate for obtaining positive culture results. In this study,
we obtained positive cultures for M. tuberculosis in 175 of
the current 201 cases (87%), furthermore, 80 out of the 201
(40%) cases were cases where M. tuberculosis would not
have been obtained if FBS had not been performed. There
were no significant differences in the radiographic features
between the 80 bronchoscopy-proven PTB cases and the re-
maining 121 cases in which positive cultures of M. tubercu-
losis would have been obtained even if FBS had not been
performed. These results indicate that it is not possible to
predict the culture outcome of FBS using the radiographic
findings.

It is possible to ascertain precisely which drugs to select
as treatment for PTB by obtaining cultures of M. tuberculo-

sis and conducting a drug susceptibility test. However, this
aspect has not been addressed in any of the previous reports
on the FBS examination. Yoshiyama et al (23) reported that
about half of the multidrug-resistant tuberculosis cases have
acquired resistance and that understanding drug susceptibil-
ity of cultured M. tuberculosis is very important in measur-
ing this phenomenon. Therefore, the implementation of the
drug susceptibility test is regarded as important in the cur-
rent standard treatment criteria for tuberculosis (24). Drug-
resistance to INH, RFP, EB, and/or SM in this study was
present in 8 out of 80 cases (10%) in which PTB was diag-
nosed only by FBS. The use of a drug susceptibility test on
cultured M. tuberculosis obtained by FBS procedures is
thought to be valuable for securing the success of PTB treat-
ment in a way that cannot be obtained by QFT2G examina-
tion.

Problems of nosocomial infection and complications are
often cited as the disadvantages of FBS procedures; no cases
of tuberculosis (including latent tuberculosis) have occurred
among the medical staff concerned with the FBS examina-
tions in this laboratory. The ATS also suggests that FBS
should be performed with appropriate infection control pre-
cautions with BAL and/or TBB for patients in whom a diag-
nosis of tuberculosis has not been established from spu-
tum (25). We consider that the benefits of current FBS pro-
cedures outweigh the risks and its use should therefore not
be avoided due to any fears of nosocomial infection.

The findings of the present study concluded that FBS is
an important procedure to obtain a diagnosis for patients
with suspected PTB whose sputum smear and PCR results
were both negative. This conclusion is based on the ability
of FBS to arrive at a rapid and definitive diagnosis, coupled
with the opportunity it provides to test for drug susceptibil-
ity. Comparisons between the relative abilities of FBS and
QFT-2G in tuberculosis diagnosis, the assessment of the ra-
pidity of diagnosis achievable by combining the data from
these two modalities, and also the usefulness of
transcription-reverse transcription concerted reaction (TRC)
examinations (26) which have been recently introduced in
place of PCR examinations to evaluate bronchoscopy sam-
ples, should therefore be the focus of future studies.
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AR AR (Table) : ME TRERMEOE N %52
&, EFETITEEERBET 2204, RETIICRP
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F—uAf Fv2EEME GIL2R) DLEA2BDH/. Abt
O - RCITMBRE BRI - 5ERME, #H1%HE DNA-
PCREEM:, HIERHISEEEM TH > 72, WEREMT v 7 2
HWEAETIE, EMOBEOFRRTIH Y, LiEHER
ROt OB AOREEE R, FHINZHRIAEE
DOEE % @7z (Fig. Do ABEFF O MERE R CT T,
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Table Laboratory data on admission

Hematology Chemistry
WBC 9000 /ul Alb
Neu 83.2 % AST
Mon 4.0 % ALT
Lym 124 % ALP
Eos 03 % LDH
Hb 9.2 g/dl BUN
MCV 89.1 42 CRE
PLT 47.4%10% Jul Na
K
Serology HbAlc
CRP 6.66 mg/dl
ESR 91 mm/hr Tumor marker
HBs-Ag (=) CEA
HCV-Ab (—) Nele
HIV-Ab (=) NSE
sIL-2R

Acid fast test
3.8 g/d! Sputum
18 1U/I smear =)
111U/ culture )
57 TU/l Urine
137 TU/l smear (=)
17.7 mg/dl culture (—)
1.03 mg/dl Subcutaneous abscess
138 mEq/! smear (+)
4.3 mEq/! culture (+)
56 %
QFT®TB-2G (+)
0.7 ng/ml
0.9 ng/m!
5.8 ng/ml
1330 Ufml

Fig. 1 Chest X-ray on admission (18 Sep. 2008)

psec

fpaque

T

Fig. 2 Enhanced chest CT on admission showed
empyema of the left thoracic space and subcutaneous
localized abscess with rim enhancement. (18 Sep.
2008)

Encapsulated empyema (arrow)
Subcutaneous abscess (arrow-heads)
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Fig.3 Chest MRI 10 days after admission showed a dumbbell-shaped abscess through the chest wall
communicating with an empyema in the left thoracic space. (28 Sep. 2008)

a) Cross-section T2W 1

b) Frontal-section Gd enhanced TIWI

Encapsulated empyema (arrow)  Subcutaneous abscess (arrow-heads)
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APV IR B U2 ROG B b Lo 11 AR i3
BFAHMAM & 72 o 120 BRI OB RS F T
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ZRIPEEEZ T HetE L11 H20 B KKBR LA, 4 k@
Bl BT 5 L) REEOREIEL {, 20006
A2 BICHBHEIIRT Lz, oBEREZ{,
MEERTHEO 6N ARB LRI TOMRITIE, &
TS & O ERIC R LTV 2 BRI B & s
AL T W (Fig. 4)o 72, HEIBHLEHZ LI
PRLTVBF R h o7,

% 2=

MRS 3T B Ml B L — P RERICRE L
FEEG IS O 1| Bl % i L7co MEEICAE U B RBIRE D

Fig. 4 Chest MRI 6 months after completion of chemo-
therapy ; cross-section T2W1 (7 Jan. 2010)

Encapsulated empyema (arrow)
Subcutaneous abscess (arrow-heads)
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Case Report

A CASE OF COLD ABSCESS OF THE CHEST WALL
DUE TO THORACIC DRAINAGE FOR TUBERCULOUS PLEURITIS

12K osaku KOMIYA, 'Haruyuki ARIGA, '"Naohiro NAGAYAMA, 'Yoshinori MATSUI,
"Nobuharu OSHIMA, 'Kimihiko MASUDA, 'Hirotoshi MATSUI, 'Shinji TERAMOTO,
!Atsuhisa TAMURA, 'Emiko TOYOTA, 'Hideaki NAGALI, 'Shinobu AKAGAWA,
and "Yutsuki NAKAJIMA

Abstract A 56-year-old man underwent thoracic drainage
for two weeks for tuberculous pleuritis. He was put on anti-
tuberculosis chemotherapy with INH (400 mg), RFP (450 mg),
and EB (750 mg). Two months later, he developed an elastic
hard subcutaneous mass in the area of the previous thoracic
drainage. The mass was 10 cm in diameter, warm, reddish and
painful. Chest computed tomography (CT) revealed localized
and encapsulated empyema in the left thoracic space and a
subcutaneous abscess with rim enhancement in the left lateral
chest wall. Magnetic resonance imaging (MRI) demonstrated a
dumbbell abscess in the subcutaneous tissue communicating
with the empyema through the chest wall. A needle aspiration
of the subcutaneous abscess had acid-fast bacilli smears of 2+
and tested positive by polymerase chain reaction (PCR) for
Mpycobacterium tuberculosis. Thus, he was diagnosed with a
cold abscess of the chest, with the empyema in the thoracic
space draining into the chest wall through the cut for artificial
drainage. Continuation of the anti-tuberculosis treatment and

the drainage of the empyema with repeated aspiration reduced
the subcutaneous mass, and the clinical and radiological course
was favorable. Both the smear and culture for acid-fast test
became negative. After completion of chemotherapy, there has

been no disease recurrence.

Key words: Tuberculous pleuritis, Chest wall tuberculosis,
Cold abscess of the chest wall, Subcutaneous abscess, Chest

drainage
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SEBHER 44 BOERSA T (Fig) TR L7
65l Fid 227 A (B4E143, ZciEs4) TEHAD54.8%
EEOTW A) FEEER 1874 (FHFER4LSS
+13.0/%), B) RIEAEEER (74% (FHFER69.8+£2.79
), C) RUIEHEER 1538 (PHFRI4.4+6.04)
D#RIL, LT ELTA), B), C) BOIRICERT 5,

ABEEE & O K % Table 11ZR L 72 PS3LLEDA
Fix, BBHD13.4%, 24.3%, 542%, TVTI V{E30g
dI K13 23.0%, 40.5%, 523% & EMBEIIEEL o T
By, BWHRA, HEER, AT7O04 FRRENHHEHE
S, MEEE, BLERE0BEERANELZES R

10s 20s 30s 40s 50s 60s 70s 80s 90s

Fig. Age distribution of 414 active TB patients:
Elderly patients (=65 years) occupied 54.8% of all
the in-patients with TB.
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RENBZLEBERETIE R -7z, BEEBHKREEE
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IR EZH T HIENE, 56.1%, 33.8%, 30.1% & &
ETRLBWERTH -7 (Table 3). HBHEHICO N
T id Table 4 12 7R To PZA % & T2 # W R 13 79.1%,
55.4%, 19.6% L E#E T, EHEBRPOIEHEDE
Ve o WL, 35.3%, 392%, 24.8% THIE#RE TIE
LALLM TH 57z, L LIHREDOZE T 2T
1£20.3%, 35.1%, 27.5% & RIVERH O MBUHE L 13817 L
TWwiz v, FETHRBRE, 4.3%, 13.5%, 353% L 52
ICEEEICREL TWiz,

414209 L CABR 2 ABMUMIZZ + v F 470 0®
TB-2G (BLTQFT) ZFEML, %A LDk S
WA S hz & #1665, 576, 108B1IZD\VTQFT
DFER T BE L7z BHERIZT8.3%, 754%, 64.8%, &
HEHIET72%, 3.5%, 15.7% T, HUEHEIIEEHEIC
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FEEER, ERER, BRNEHRERMOME
BORBAT 46 5 % Table 61278 L7z, 3 BRI TIPS, Ml
B ORIE, BEROME, BB, QFTHME
%, QFTRRMRICEEENZD bhl,

Table 1 Clinical characteristics of the patients on admission

Younger group Early clderly group Late clderly group
= 64 years 65—74 years =75 years
(N=187) (N=74) (N=153)
Sex (Male/Female) 141/46 54/20 89/64
Age (median) 45.61+13.0 (43) 69.812.79 (70) 84.416.04 (80)
PS O 56 12 8
1 95 29 34
2 11 15 28
3 11 6 22
4 14 12 61
Albumin<{3.0 g/d! 43 (23.0%) 30 (40.5%) 80 (52.3%)
Without serious underlying disease 112 (59.9%) 16 (21.6%) 32 (20.9%)
Main complications
DM 25 21 24
HIV <+ 0 0
Malignancy 6 11 12
Advanced Dementia 1 3 23
Others 25 27 63

PS: performance status, DM: diabetes mellitus, HIV : human immunodeficiency virus



