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Table 1 Subjects and treatment outcome
Total Age<70yr. Age=70yr.
N=618 (%) N=399 (%) N=219 (%)
Age year, median (range) 62 [12—99] 51[12—-69] 80 [70—99]
Male/Female 438/180 301/98 137/82
Cured 323 (52.3) 238 (59.6) 85 (38.8)
Treatment completed 85 (13.8) 59 (14.8) 26 (11.9)
Died 97 (15.7) 20 (5.0 77 (35.2)
Treatment failure 15 (24) 13 (33 2 (09
Lost to follow up 18 (29 16 (4.0 2 (0.9
Transfer out 13 (2.1) 11 (2.8) 2 (0.9)
Other 67 (10.8) 42 (10.5) 25 (11.4)
Table 2 Non-communicable diseases and characteristics of subjects
Total Age<70 yr. Age=70 yr.
N=618 (%) N=399 (%) N=219 (%) P value
Some NCDs 525 (85.0) 321 (80.5) 204 (93.2) <0.01
Diabetes mellitus 164 (26.5) 102 (25.6) 62 (28.3) 0.51
Malignancy 42 ( 6.8) 22 (5.5 20 (9.1 0.10
Condition under immunosuppressive therapy 38 (6.1) 15 (3.8) 23 (10.5) <0.01
Chronic liver disease 93 (15.0) 58 (14.5) 35 (16.0) 0.06
Cerebrovascular disease 67 (10.8) 19 ( 4.8) 48 (21.9) <0.01
COPD 36 (598 18 (4.5) 18 (82 0.07
Cardiovascular disease 51 ( 8.3) 13 (3.3) 38 (17.4) <0.01
CKD#* 90 (14.6) 27 (6.8) 63 (28.8) <0.01
Serum albumin <2.5 mg/dL 142 (23.0) 57 (14.3) 85 (38.8) <0.01
Cigarette smoking 378 (61.2) 276 (69.2) 102 (46.6) <0.01
Alcohol daily use 60 (9.7 45 (11.3) 15 (6.8) 0.09
Cavity in chest X-ray 416 (67.3) 299 (74.9) 117 (53.4) <0.01
Extensive region in chest X-ray** 166 (26.9) 93 (23.3) 73 (33.3) <0.01
Miliary tuberculosis 37 ( 6.0) 9 (2.3) 28 (12.8) <0.01
Respiratory failure at admission™** 55 (8.9) 14 (3.5) 41 (18.7) <0.01
Performance status (3 or 4) 71 (11.5) 9 (23 62 (28.3) <0.01
Standard regimen 458 (74.1) 313 (78.4) 145 (66.2) <0.01

NCDs: non-communicable diseases, CKD: chronic kidney disease, eGFR: estimated glomerular filtration rate

*We adopted eGFR <60 m//min/1.73 m? as CKD in this study.

**Pathogenic area in chest X-ray was judged according to Gakkai Classification. Extensive region means that the pathogenic area affected by

tuberculosis is more than half of total lung area in chest X-ray.
#4%£5p02 <90% at admission in the condition of room air breathing

##%% Anti-tuberculosis drugs therapy issued by Japanese Ministry of Health Labour and Welfare included two regimens. One is 6-month therapy
by isoniazid (INH), rifampicin (RFP), ethambutol (EB) and pyrazinamide (PZA). EB and PZA are used in early 2 months and EB can be replaced
by streptomycin (SM). Usually this regimen is selected in first priority. The other therapy is 9-month therapy by INH, RFP and EB. EB is used in

early 2 months and EB can be replaced by SM.
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Table 3 Non-communicable diseases and treatment success for smear positive pulmonary tuberculosis
Total Univariate analysis Multivariate analysis
Factor (%)
number OR  [95%CI] P-value aOR  [95%CI] P-value
All 618 408 (66.0)
Male yes 438 287 (65.5) 0.9 [0.6—1.3] 0.71
no 180 121 (67.2)
Age =70 yr. yes 219 111 (50.7) 04 [0.2-0.5] <0.01 0.9 [0.5-1.4] 0.55
no 399 297 (74.4)
Diabetes mellitus yes 164 103 (62.8) 0.8 [0.6—1.2] 0.34
no 454 305 (67.2)
Malignancy yes 42 19 45.2) 04 [0.2-0.71 <0.01 0.5 [0.2-1.0] 0.05
no 576 389 (67.5)
Chronic liver disease yes 93 48 (51.6) 0.5 [0.3-0.8] <0.01 0.6 [0.3—1.1] 0.10
no 525 360 (68.6)
Cerebrovascular disease yes 67 34 (50.7) 0.5 [0.3-0.8] <0.01 1.4 [0.7-3.0] 0.33
no 551 374 (67.9)
Cardiovascular disease yes 51 18 (35.3) 0.2 [0.1-0.5] <0.01 0.4 [0.2-0.96] 0.04
no 567 390 (68.8)
COPD yes 36 24 (66.7) 1.0 [0.5-2.1] 1.00
no 582 384 (66.0)
CKD* yes 90 49 (54.4) 0.6 [0.4-0.9] 0.02 0.9 [0.5-1.6] 0.65
no 528 359 (68.0)
Condition under immuno- yes 38 14 (36.8) 0.3 [0.1-0.5] <0.01 0.4 [0.2-0.9] 0.03
suppressive therapy no 580 394 (67.9)
Serum albumin <2.5 mg/dL yes 142 51 (35.9) 0.2 [0.1-0.3] <0.01 04 [0.2-0.7] <0.01
no 476 357 (75.0)
Cigarette smoking yes 378 255 (67.5) 1.2 [0.8—1.7] 0.38
no 240 153  (63.8)
Alcohol daily use yes 60 33 (55.0) 0.6 [0.3—-1.0] 0.06 0.7 [0.3—-1.3] 0.25
no 558 375 (67.2)
Cavity in chest X-ray yes 416 276 (66.3) 1.0 [0.7-1.5] 0.86
no 202 132 (65.3)
Extensive region in chest X-ray** yes 166 82 (49.4) 0.4 [0.3-0.54] <0.01 0.8 [0.5-1.3] 0.32
no 452 326 (72.1)
Miliary tuberculosis yes 37 12 (324 0.2 [0.1-0.5] <0.01 0.6 [0.2—1.5] 0.30
no 581 396 (68.2)
Respiratory failure at admission*** yes 55 14 (25.5) 0.1 [0.1-0.3] <0.01 0.4 [0.2-0.9] 0.03
no 563 394 (70.0)
Performance status (3 or 4) yes 71 15 (21.1) 0.1 [0.1-0.2] <0.01 0.2 [0.1-0.5] <0.01
no 547 393 (71.8)
Standard regimen*** yes 458 345 (75.3) 47 [3.2-6.9] <0.01 44 [2.9-6.9] <0.01
no 160 63 (39.4)

OR: odds ratio, aOR: adjusted odds ratio, CI: confidence interval

F~###% gee Table 2 footnote
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Table 4 Non-communicable diseases and death after the

initiation of treatment for smear positive pulmonary tuberculosis

Total Univariate analysis Multivariate analysis
Factor %
number OR [95%CI]  P-value aOR  [95%CI] P-value
All 618 97 (15.7)
Male yes 438 66 (15.1) 0.9 [0.5-14] 0.54
no 180 31 (17.2)
Age =70 yr. yes 219 77 (35.2) 10.3 [6.1-17.4] <0.01 4.7 [23-9.71 <0.01
no 399 20 ( 5.0)
Diabetes mellitus yes 164 25 (15.2) 1.0 [0.6—1.6] 0.90
no 454 72 (15.9)
Malignancy yes 42 20 (47.6) 59 [3.1-11.3] <0.01 8.7 [3.6-21] <0.01
no 576 77 (13.4)
Chronic liver disease yes 93 19 (20.4) 1.5 [0.8—2.6] 0.21
no 525 78 (14.9)
Cerebrovascular disease yes 67 20 (29.9) 26 [1.5-47] <0.01 0.5 [0.2—-1.1] 0.07
no 551 77 (14.0)
Cardiovascular disease yes 51 23 (45.1) 5.5 [3.0—10] <0.01 2.7 [1.1-6.6] 0.02
no 567 74 (13.1)
COPD yes 36 8 (22.2) 1.6 [0.7-3.6] 0.25
no 582 89 (15.3)
CKD* yes 90 21 (23.3) 1.8 [1.0-3.1] 0.04 0.9 [0.4-2.0] 0.85
no 528 76 (14.4)
Condition under immuno- yes 38 13 (34.2) 3.1 [1.5-6.2] <0.01 1.1 [04-3.2] 0.83
suppressive therapy no 580 84 (14.5)
Serum albumin<<2.5 mg/dL yes 142 64 (45.1) 11.5 [7.0-18.7] <0.01 3.1 [1.5-6.3] <0.01
no 476 33 (6.9)
Cigarette smoking yes 378 55 (14.6) 0.8 [0.5—-1.2] 0.36
no 240 42 (17.5)
Alcohol daily use yes 60 9 (15.0) 0.9 [0.4-2.0] 1.00
no 558 88 (15.8)
Cavity in chest X-ray yes 416 65 (15.6) 1.0 [0.6—1.6] 1.00
no 202 32 (15.8)
Extensive region in chest X-ray** yes 166 51 (30.7) 39 [25-6.1] <0.01 1.7 [0.8—-3.6] 0.17
no 452 46 (10.2)
Miliary tuberculosis yes 37 15 (40.5) 4.1 [2.1-83] <0.01 0.6 [0.2—-1.8] 0.41
no 581 82 (14.1)
Respiratory failure at admission®### yes 55 36 (65.5) 15.6 [8.4-28.9] <0.01 54 [2.3-12.6] <0.01
no 563 61 (10.8)
Performance status (3 or 4) yes 71 46 (64.8) 17.9 [10.2-31.5] <0.01 59 [2.6-13.5] <0.01
no 547 51 (9.3)
Standard regimen* yes 458 53 (11.6) 0.3 [0.2-0.5] <0.01 0.4 [0.2-0.8] 0.01
no 160 44 (27.5)

#~#*#% gee Table 2 footnote
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Table 5 Non-communicable diseases and associated factors affecting treatment outcome
Respiratory fail t Perf tatus .
esart)ilrrr?i;)s?(l)nil*ir*e & er or(l;lirrw:) status Standard regimen***
OR [95%CI] OR [95%CI] OR [95%CI]
Age =70 yr. 6.3 [3.4-12] 18.4 [8.3—-35] 0.5 [0.4-0.8]
Diabetes mellitus 0.6 [03-1.2] 0.7 [0.4-1.3] 0.7 [0.5-0.99]
Malignancy 1.1 [0.4-3.2] 1.3 [0.5-3.2] 0.8 [0.4-1.5]
Chronic liver disease 1.5 [0.7-3.0] 1.2 [0.6—2.3] 0.7 [0.5-1.2]
Cerebrovascular disease 2.6 [1.3-5.2] 8.5 [4.8—15] 0.6 [0.4-1.1]
Cardiovascular disease 3.7 [1.8-7.7] 59 [3.1-11] 0.7 [0.4-1.4]
COPD 39 [1.7-8.8] 1.0 [0.3-2.8] 2.9 [1.01-8.4]
CKD* 0.8 [0.4-1.9] 14 [0.7-2.6] 0.5 [0.3-0.8]
Condition under immunosuppressive 42 [1.9-9.3] 2.2 [0.96-5.0] 0.5 [0.3—1.01]
therapy
Serum albumin<2.5 mg/dL 10.6 [5.7—-20] 13.1 [7.4-23] 0.6 [0.4-0.9]
Cigarette smoking 0.6 [0.3-1.01] 0.3 [0.2-0.4] 1.1 [0.8-1.7]
Alcohol daily use 0.9 [0.4-2.4] 0.8 [0.3-2.0] 0.7 [0.4-1.3]
#~—##4% gee Table 2 footnote
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The number of non-communicable diseases

Fig. The number of non-communicable diseases and new
smear positive pulmonary tuberculosis treatment outcome.
The more NCDs accompanied with new smear positive
pulmonary TB patients resulted in the less treatment success
rate and the more death rate.

NCD: non-communicable disease
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Original Article

THE AFFECTS OF NON-COMMUNICABLE DISEASES ON TREATMENT
OUTCOME OF SMEAR POSITIVE PULMONARY TUBERCULOSIS

1.2Hidetoshi IGARI, 'Satoru ISHIKAWA, '2Shin TAKAYANAG]I, 2Kazutaka YAMAGISHI,
'Naoko NOGUCHI, 'Masaru NAGAYOSHI, !Satoko MIZUNO, and 'Fumio YAMAGISHI

Abstract [Objective] Japan is the top aging society in the
world, and more than half of new notified TB were persons
aged =70. Non-communicable diseases (NCDs) are also an
increased risk for developing active tuberculosis. We collected
the data asoociated with treatment outcome of new smear-
positive pulmonary TB, and analyzed the effects of NCDs
and aging on treatment outcome.

[Design] Retrospective cohort study. Subjects were patients
admitted to Chiba-East National Hospital during 6 years
from 2007-2012. Subjects were restricted to treatment naive
patients, and then total subjects were 618 [male/female=
438/180, average age=60.1 yrs, range (12—99)]. Main out-
comes were the ratio of treatment success and death.

[Results] The patients of age =70 was 219 (35%). There
were 525 patients with some NCDs. The ratio of the patients
with NCDs was 80.5% in the group of age of less than 70,
however, that was 93.2% in the group of age of 70 or more, as
was significantly higher. In a multivariate logistic analysis,
independent predictors of treatment success included serum
albumin <2.5mg/dL (adjusted odds ratio 0.4, 95% CI 0.2—
0.7), cardiovascular disease (0.4, 0.2—0.96) and condition
under immunosuppressive therapy (0.4, 0.2—0.9). And inde-
pendent predictors of death included age (yr.) =70 (4.7,

2.3-9.7), serum albumin <2.5mg/dL (3.1, 1.5-6.3), malig-
nancy (8.7, 3.6—21) and cardiovascular disease (2.7, 1.1-6.6).
Respiratory failure at admission, performance status (3 or 4)
and standard regimen also affected the treatment outcome,
and some NCDs were signicicantly associated with these three
factors.

[Conclusion] NCDs and age (yr.) =70 was possibly asso-
ciated with poor treatment outcomes in Japan. There are some
countries with possible increase of the ratio of elderly pop-
ulation in the next 10 years, and elderly persons with NCDs

might be another health theme for TB control program.

Key words: Non-communicable diseases, Aging, Pulmonary
tuberculosis, Treatment outcome
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