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Table 1 Patients’ characteristics

Smoking status (%)

Never-smoking  Current-smoking  Former-smoking Total

Sex

Male 92 (22.3) 237 (57.4) 84 (20.3) 413 (100)

Female 121 (72.0) 35 (20.8) 12 ( 7.1) 168 (100)
Age (years)

Mean=+SD 65.7+19.5 55.4+15.0 702+12.3 6241174

=59 years 60 (26.7) 150 (66.7) 15 ( 6.7) 225 (100)

60 years = 153 (43.0) 122 (34.3) 81 (22.8) 356 (100)
Employment

No 142 (40.7) 143 (41.0) 64 (18.3) 349 (100)

Yes 52 (27.8) 112 (59.9) 23 (12.3) 187 (100)
Alcohol drinking

No 169 (51.2) 104 (31.5) 57 (17.3) 330 (100)

<3 units*/day 37 (23.1) 97 (60.6) 26 (16.3) 160 (100)

=3 units/day 5(7.0) 58 (82.9) 7 (10.0) 70 (100)
Diabetes mellitus

No 143 (35.7) 199 (49.6) 59 (14.7) 401 (100)

Yes 26 (33.3) 36 (46.2) 16 (20.5) 78 (100)

*] unit= 180 mL of sake
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Table 2 Odds ratios of incidence of current-smoking to
various factors (multiple logistic regression analysis)

1222.5%, BIEEB D ) 0 BE TEND D 1346.9% & 4

Factor Odds ratio 95% CI Test
IS Do Too BREEREIE 2+, 3+ & b BIERMS Sex
Y O BEEHS éﬁxo 7= (Table 6), Female 0.19 0.11-0.31 P<0.01
O WL RBER YL L, 13, £ (0 E, Ads iyt ! -
59T, SO, BB, 2Z0EN 60 years = 025  0.16-040  P<0.01
OHEZMIERE LTESEUY AT 4 v 7 BB 2 =59 years 1 -
e . ) ) - Employment
Sl L7z, B, BAERES Y, ZBOEND ) HZEH . 09 o0ss-lel NS
DY EFRITHEL Tz (Table 7)o WEHEIRE (1 +, No 1 —
2+ HBHWIE3+) RREBRERE L, HH, Fis (60m2. Al:;h(’ldrmkmg . LRl-4l3  P<OOI
es . 81-4. .
E, S9RBLT), SiBOAE, FARBORE, FHORE No X _
ﬂ@ﬁ |AEMNERE LTEEU VAT 4 v 7 BIRSHT Multiple logistic regression analysis, CI: confidence intervals
RER L7z FRTIESORUT, BUERED ), ZH0
Table 3 Smoking status of sputum smear (+) pulmonary TB cases in Osaka city (male; 2009)
- General population
Age (vears) n Pulmonary TB cases (Osaka city) (Japan)
Never-smoking Current-smoking Former-smoking Current-smoking
20~29 16 31.3% 68.8% 0.0% 40.1%
30-39 29 20.7 759 34 51.2
40-49 39 103 82.1 7.7 49.1
50-59 74 10.8 82.4 6.8 44.0
60—-69 117 154 62.4 222 33.7
70— 138 37.0 275 355 19.3
Total 413 22.3 57.4% 20.3 38.2%
*P<0.001, Test of population proportion
Table 4 Smoking status of sputum smear (+) pulmonary TB cases in Osaka city (female; 2009)
. . General population
Age (vears) n Pulmonary TB cases (Osaka city) (Japan)
Never-smoking Current-smoking Former-smoking Current-smoking
15-19 2 50.0% 50.0% 0.0%
20-29 13 53.8 46.2 0.0 16.2%
30-39 22 50.0 45.5 4.5 17.5
40-49 15 66.7 26.7 6.7 152
50-59 15 533 20.0 26.7 11.7
60-69 32 78.1 18.8 3.1 7.4
70~ 69 85.5 7.2 7.2 4.9
Total 168 72.0 20.8%# 7.1 10.9%
*P<0.001, Test of population proportion (Except for patients between the ages of 15 and 19)
Table 5 Associations among current-smoking and patient's delay, doctor’s delay, case-finding delay
Patient’s delay (%) Doctor’s delay (%) Case-finding delay (%)
No Yes No Yes No
Current-smoking  No 222 (77.9) 63 (22.1) 240 (83.0) 49 (17.0) 228 (80.0) 57 (20.0)
Yes 165 (69.3) 73 (30.7)* 215 (89.2) 26 (10.8)* 178 (74.8) 60 (25.2)

Total 387 (74.0) 136 (26.0) 455 (85.8) 75 (14.2) 406 (77.6) 117 (22.4)

*: P<0.05, Tested by X2 test
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Table 6 Associations among current-smoking and cavity, degree of smear positivity

Cavity (%) Degree of smear positivity (%)
No 1+ 2+ 3+
Current-smoking ~ No 238 (71.5) 69 (22.5) 173 (62.5) 66 (23.8) 38 (13.7)
Yes 144 (53.1) 127 (46.9)* 125 (51.2) 74 (30.3) 45 (18.4)
Total 382 (66.1) 196 (33.9) 298 (57.2) 140 (26.9) 83 (15.9)

*: P<0.01, Tested by X? test

Table 7 Odds ratios of incidence of cavity to various
factors (multiple logistic regression analysis)

Factor Odds ratio 95% CI Test

Sex
Female 043 0.26-0.70 P<0.01
Male 1 —

Age (years)
60 years— 0.94 0.61-1.44 NS
—59 years 1 —

Alcohol drinking
Yes 0.85 0.55-1.30 NS
No 1 —

Current-smoking
Yes 2.83 1.83-4.40 P<0.01
No 1 —

Patient’s delay
Yes 1.55 1.01-2.39 P<0.05
No 1 -

Table 8 Odds ratios of incidence of degree of smear
positivity (1+ and 2+, 3+) to various factors (multiple
logistic regression analysis)

Factor Odds ratio 95% CI Test
Sex
Female 0.9 0.57-1.42 NS
Male 1 —
Age(years)
60 years— 0.56 0.37-0.85 P<0.01
—59 years 1 —
Alcohol drinking
Yes 0.77 0.50-1.18 NS
No 1 -
Current-smoking
Yes 1.60 1.03-2.48 P<0.05
No 1 -
Patient’s delay
Yes 1.79 1.16-2.76 P<0.01
No 1 —
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Original Article

THE ASSOCIATION BETWEEN SMOKING AND SPUTUM SMEAR-POSITIVE
PULMONARY TUBERCULOSIS IN OSAKA CITY

'Kenji MATSUMOTO, 'Kazuyo ARIMA, Jun KOMUKAI, 'Katsura DANNO,
"Hideki YOSHIDA, 'Satoshi HIROTA, 'Shinichi KODA, 'Kazuhiko TERAKAWA,
and ?Akira SHIMOUCHI

Abstract [Purpose] This study aimed to analyze and eval-
uate the association between tuberculosis (TB) and smoking in
order to obtain basic information for the control of smoking.

[Methods] Of the 637 patients with sputum smear-positive
pulmonary tuberculosis who were newly registered in Osaka
City in 2009, 581 patients whose smoking status was identified
were selected as study subjects. Data on the following were
collected: patient characteristics, presence or absence of un-
derlying conditions, patient’s delay and doctor’s delay in the
diagnosis of TB, presence or absence of cavities, and degree
of smear positivity. The patients were divided into the
following three groups according to their smoking status: (1)
never smokers (those who have never smoked), (2) former
smokers (those who had smoked, but quitted), and (3) current
smokers (those who smoke currently).

[Results] (1) Patient characteristics: The subjects consisted
of 413 males and 168 females, with mean ages of 65.7, 55.4,
and 70.2 years for never smokers, current smokers, and former
smokers, respectively. (2) Comparison with the national adult
smoking rate (National health and nutrition survey 2009,
Ministry of Health, Labour and Welfare): The prevalence of
current smoking among male patients' with sputum smear-
positive pulmonary TB in Osaka was 62.4—82.4% among men
in their 20s to 60s, and 27.5% among men in their 70s, which
is higher than the national average. For female patients, the
prevalence of current smoking was 46.2% among women in

their 20s and 45.5% among women in their 30s, which is
clearly higher than the national average. This was also true for
those aged 40 years or older. (3) Severity of TB disease and
smoking status: The presence of a cavity was significantly
associated with being a male patient, being a current smoker,
and longer patient’s delay. Sputum smear grades (2-+) and (3
+) were significantly correlated with being under 59 years old,
being a current smoker, and longer patient’s delay.

[Conclusion] The prevalence of current smokers was signif-
icantly higher among sputum smear-positive pulmonary TB
patients in Osaka than the national average. More smokers had
cavitary lesions and a high degree of smear positivity, which
may lead to poorer treatment outcomes, and may also expose
more surrounding people to infection.

Key words : Tuberculosis, Smoking, Cavity, Degree of
smear positivity, Patient’s delay
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EVALUATION OF THE EFFECT OF DOTS ON TREATMENT OUTCOMES
IN PATIENTS WITH SMEAR-POSITIVE PULMONARY TUBERCULOSIS
IN OSAKA CITY

Kenji MATSUMOTO, Jun KOMUKAL, 'Hideki YOSHIDA, 'Satoshi HIROTA,
!Shinichi KODA, 'Kazuhiko TERAKAWA, and 2Akira SHIMOUCHI

Abstract [Purpose] To investigate the possibility of improv-
ing the results of therapy, we analyzed the association between
the performance of directly observed treatment short course
(DOTS) and treatment outcomes in patients with tuberculosis.
[Methods] Patients with sputum smear-positive pulmonary
tuberculosis who were newly registered in Osaka City between
2007 and 2010 were included in the study. The patients’ drug-
taking was confirmed at least once a week during DOTS.
[Results] (1) In total, 2,423 patients were enrolled in the
study (676, 563, 631, and 553 in 2007, 2008, 2009, and 2010,
respectively). Of these, patients who died, those who were
transferred during treatment, and those who remained under
treatment at the time of analysis, were excluded. In 2007, 2008,
2009, and 2010, 84.1%, 82.3 %, 86.2%, and 92.0% of patients,
respectively, underwent DOTS and 91.6%, 91.7%, 92.6%,
and 95.1%, respectively, were considered to be cured or to
have completed treatment, demonstrating increases in both the
parameters. On the other hand, 8.4%, 8.3%, 7.4%, and 4.9%
of patients, respectively, were considered to have failed to
respond to treatment or defaulted, showing a decreasing trend.
(2) We examined the results of treatment of the 2010 cohort of
patients with respect to whether a patient was supported by the
DOTS service. Four percent of the 377 patients who underwent
DOTS failed or defaulted compared with 15.2% of the 33
patients who did not undergo DOTS, which was a significant
difference (P<<0.01). (3) In total, 131 patients failed to respond
to treatment or defaulted between 2007 and 2010, with reasons
for such including abandonment of treatment, departure from

the hospital, or refusal of treatment in 61 patients (46.6%);
premature discontinuation of treatment due to physicians’
instructions in 33 (25.2%); and side effects in 22 (16.8%).
The absence of a DOTS partner was considered a risk factor
for discontinuation of treatment in 31 (56.4%) of the 35
patients who failed to respond to treatment or defaulted in
2009 and 2010. v
[Conclusion] An increase in the coverage of DOTS may
be important for improving treatment outcomes. The most
common reasons for patients failing to respond to treatment or
defaulting were abandonment of treatment, earlier departure
from hospital, or refusal of treatment. The absence of a DOTS
partner accounted for more than 50% of cases of premature
discontinuation of treatment. Thus, it may be mandatory to
adequately evaluate the risk of treatment discontinuation in
individual patients and to take appropriate action against it.

Key words: Pulmonary tuberculosis, DOTS, Treatment out-
come, Failure defaulter, Risk of defaulter, Medication support
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Table Demographic characteristics of participants and index cases

Second QFT-GIT results Ii&;lg ?igjéwe Egl;\éocal Eo:sglve P value
Age, years
Mean==SD 35.9+10.3 3431104 37.7£10.2 38.2£9.8 0.306
Median (range) 35 (20-56) 33 (20-56) 36.5 (23-55) 41 (22-50)
Interval from last contact to first QFT-GIT (day)
Mean=+SD 8541147 84.2+14.4 86.51+14.3 87.7418.2 0.737
Median (range) 85 (62~118) 81.5(62-113) 86 (64—114) 84 (66—118)
Interval from last contact to second QFT-GIT (day)
Mean+SD 119.3+15.2 118.7+14.7 120.5+15.3 118.1+184 0.865
Median (range) 120 (90—-153) 117.5 (90-148) 122 (90-149) 119 (95-153)
Interval between first and second QFT-GIT (day)
Mean+SD 33.9+12.1 3451139 34.0£104 304+£7.2 0.666
Median (range) 33 (12~68) 33.5(12-68) 33 (12-63) 29 (22-47)
Chest X-ray findings among index cases™*
Cavitary 39 (100%) 20 (51%) 16 (41%) 3( 8%) 0.769
Non cavitary 35 (100 ) 1954 ) 1234 ) 4(11 )
Smear positivity among index cases
Less than 2+ 50 (100%) 27 (54%) 19 (38%) 4( 8%) 0.439
3+ 29 (100 ) 1502 ) 931 ) 517 )
TB response (IU/ml)** T
Mean+SD 0.18+0.07 0.17+0.06 0.174+0.08 0.21£0.08 0.728
Median (range) 0.17 (0.10-0.33)  0.16 (0.10-0.32) 0.15 (0.10-0.33) 0.21 (0.11-0.33)
Proportion of QFT-GIT positivity among contacts
<0.15 36 (100%) 23 (64%) 13 (36%) 0( 0%) 0.011
0.15= 43 (100 ) 1944 ) 1535 ) 9221 )
No. of contacts each groups (range)
1-26 1-25 3-26 6-18

SD: Standard Deviation, QFT-GIT: QuantiFERON®TB-Gold in-Tube
*Excluding pharyngeal and laryngeal tuberculosis

**The IFN-y concentration in plasma from blood stimulated with a single cocktail of peptides representing early secretory
antigenic target-6 (ESAT-6), culture filtrate protein-10 (CFP-10), and part of TB 7.7 minus Nil.

Excluding four contacts unknown TB response
1}Excluding equivocal contacts of first QFT-GIT
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QFT
“equivocal”

Considering the incidence of infection
according to the related factors comprehensively

Giving a decision for
“positive” or “negative”

When@fﬁcult to decide

l Serial testing after a month J

4

?

| QFT “positive”

l QFT “equivocal” 1 L

QFT “negative” l

J

U

U

LTBI (if not active TB) l

Giving a decision for
RO )
positive” or “negative
by other contacts

Follow-up by chest X-ray

or

Completion of the
investigation
or
Follow-up by chest X-ray

Fig. How to deal with QuantiFERON®TB-Gold in-Tube “equivocal”
QFT: QuantiFERON ®TB-Gold in-Tube, TB: tuberculosis, LTBI: latent tuberculosis infection
QFT “equivocal” : Interferon-gamma production of between 0.1 and 0.35 TU/m] with QFT-GIT are classified as “equivocal”.
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