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The objective of this study is to determine what type of correlations, if any, exists
between pulmonary tuberculosis and lung cancer from the epidemiological point of view, and
to detect some common and/or specific risk factors to both tuberculosis and cancer.
Because the coexistence of lung cancer among pulmonary tuberculosis patients has frequ-
ently been reported from various areas in Japan and other countries, and there has been
an interesting hypothesis on the relationship between both diseases since the beginning of
this century.

The results are as follows:

1. In the death certificate studies, the deaths from lung cancer have had a significantly
high prevalence rate of advanced tuberculosis in both Japan and USA.

2. In the autopsy series in 1974—1982, Japan, the cases diagnosed as lung cancer patho-
logically have had a significantly high rate of advanced pulmonary tuberculosis, but
not high rate among the other diseases such as gastric cancer, heart and cerebrovasc-
ular diseases.

3. The cumulative death rates up to 84 years from birth or 5 years of age were estima-
ted based on the age—sex specific death rates of tuberculosis and cancer in Japan.The
estimated cumulative combined rate of tuberculosis and cancer was approaching 20 %
of the birth cohorts born between 1950 and 1975 for males and 15 % for females, and
there is no significant difference in the rates between the birth cohorts. These propor-
tions were very similar to those of England—Wales, Scotland and New Jersey in USA.
During the period of 1950 to 1980, the death rate of tuberculosis decreased markedly,
while those of lung cancer steeply increased. And the death rates of other cancers
have been stable or showed only minor changes.

4. The lung cancer patients have had a significnatly high rate of previous history of
pulmonary tuberculosis in Nagoya city, Japan and the same results were observed in
Philadelphia, USA.

5. All tuberculosis patients newly registered in Nagoya, 1979—82 were followed up until
1983. Significantly high incidence of lung cancer were observed. In Philadelphia, US A
and Denmark, the same results were obtained.

6. About 200 cases with coexistent tuberculosis and cancer in the lung were examined
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clinico—pathologically, especially to clarifying temporal and locational relationship of

two different type of lesions, and to speculate carcinogenesis on the background of

tuberculosis. No specific association was found in the studies. Tuberculosis

preceded

cancer, and most cancer lesions occurred independent of pre—existing tuberculosis

lesions.

7. The relationship between external factors such as INH intake and repeated radiations

at the time of diagnosis, which seemed to be carcinogenic exposures, was examined,

but no specific relation was observed.

8. Proportion of smokers in the cases with lung cancer was slightly higher than the gen-

eral population, but smoking seems to play a significant role of lung cancer conside-

ring age at staring smoking and cumulative amount of smoking for each patient.

However, it is also difficult to explain excess incidence of lung cancer among the

tuberculosis patients by smoking alone.

The above results suggest that excess incidence of lung cancer among the tuberculosis

patients is not deniable, but the causative mechanism between two diseases does not

seem to be simple.

There may be two hypotheses for explaining these epidemiological phenomena ; one 1is

genetic theory, that is, there are some fraction of susceptibles among the birth cohort,

who are very susceptible to both tuberculosis and cancer. They will die from cancer in

later life, when they did not die from tuberculosis in earlier life, which was already

presented by Coglan and others.

The other is that those who have had advanced tuberculosis in earlier life may have

high probability to succumb to not only tuberculosis, but also cancer. One of the possible

reasons is that they may have had distorted immuno—response and/or modified metabo-

lic processes caused by some stimuli form tuberculosis lesions before establishment of

complete defense system in childhood While those who infected with tubercle bacilli in

the adulthood may have low probability of having such susceptibility by their complete

recognition of external agents.

However, both hypotheses are not endorsed by any definite biological evidences. In

connection with host factors, we observed low serum cholesterol level among the advanced

tuberculosis and cancer cases in two or three years before onset of the disease.Serum chole-

sterol is closely associated with nutritional conditions in earlier life, which may relate to

modify the defense mechanism
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Table 1. Proportions of Successive Birth Cohorts Dying from All Forms of Cancer

and Tuberculosis in Different Countries

(Mercer)

People born | | % Dying from
iven dates % Dying from % Dying from CANCER or
approximately) CANCER TUBERCULOSIS TUBERCULOSIS

ENGLAND and WALES :

1841—50 6.3 12.0 18.3

1851—60 7.6 10.5 18.1

1861—70 8.8 9.1 17.9

1871—80 9.9 7.9 17.7

1881—90 10.9 6.6 17.5

1891—00 12.7 5.5 18.1

WALES

1841—50 5.4 12.0 17.4

1851—60 7.0 10.2 17.2

1861—70 8.4 8.4 16.8

1871—80 9.3 7.5 16.8

1881—90 10.4 6.9 17.3

1891—00 11.4 5.8 17.2

SCOTLAND

1851—60 6.1 13.5 19.6

1861—170 7.3 11.5 18.8

1871—80 8.6 9.8 18.4

1881—90 9.9 8.5 18.4

1891—00 12.9 6.9 19.8

IRELAND

1851—60 4.5 15.3 19.8

1861—70 5.7 14.2 19.9

1871—80 7.0 13.0 20.0

1881—90 8.2 12.1 20.3

1891—00 10.4 10.1 20.5

PENNSYLVANIA

and NEW JERSEY »

1851—60 8.0 8.4 16.4

1861—170 8.6 7.6 16.2

1871—80 10.0 6.3 16.3

1881—90 11.0 4.9 15.9

1891—00 12.3 3.7 16.0

EHEHOTE (EIEELL) 375, 60RLET
B hELTL %, £ L T80~84E TORMBILTE
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TFIRBHENSI6BEBT LD 4 % HED, THI380
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Table 2. Frequency of Lung Cancer among the Deaths due to Pulmonary
Tuberculosis in Japan, 1967
(Death centrificate study)
5 pulmonary Lung cancer Adjufstled death
ex rate of lung cancer
TB deaths (per 100, 000) in Japan (1967)
M 8937 59 (660) 12.0
F 4407 19 (431) 5.0
Duration of Male Female
initial diagnosis Total
to TB death TB (LO TB (LO)
>2 years 5929 (17) 2884 (3) 8813 (20)

Table 3. Coexistence of Pulmonary Tuberculosis and Lung Cancer among
the Autopsied Cases in Japan, 1974—1982
(Based on the data from Urano)

age 1n years .
30— 40— 50— 60— 70— total
M
PTB 94 269 471 662 1078 2574
LC 0 2 13 35 52 102 *
Cerebrovascular
lesions 617 1576 2242 2935 4048 11418
LC 1 3 20 29 54 107
Ischemic H. D. 93 335 955 2020 3129 6532
LC 1 1 15 32 69 118
F
PTB 78 144 254 289 428 1193
LC 0 1 5 9 9 24 *
Cerebrovascular
disease 279 790 1315 1923 3215 7522
LC 0 2 4 4 29 39
Ischemic H. D. 30 87 252 875 2182 3426
LC 0 0 0 9 23 32
PTB; Pulmonary tuberculosis * P<0.01

LC ; Lung cancer
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Table 4.

Lung Cancer Mortality in Males, 25 Years and Over among General
Population and among Persons in the City TB Registry (Philadelphia ’62)

Male LC mortality |Male in TB Registry | LC deaths Expected LC
Age Group Rate per 100, 000 1962 in TB Reg. death
White | Non wh. White |Non wh. | Wh. |Non wh.| White | Non white
25—34 6 7 95 172 0 1 0.01 0.01
35—44 15 26 240 377 1 1 0.04 0.10
45—54 68 91 435 345 6 3 0.30 0.32
55—64 226 265 548 286 5 7 1.26 0.76
65—174 383 309 353 117 8 2 1.35 0.36
75— 386 200 126 44 3 0 0.49 0.09
Total 547 138 1797 1341 23 14 3.4 1.6
Mortality Ratio 6.7 8.6
95% Confidence Limit Ratio upper limit 9.6 13.7
lower limit 4.0 4.0

Table 5. Observed and Expected Non TB Deaths among Persons Alive Registered as

New Cases of Tuberculosis in 1955

Ist 4 years (1955—59) Successive 4 years
' (1960—63)
Obs. Exp. O/E Obs. Exp. O/E
Total 119 119.0 1.00 89 89.0 1.00
Lung Ca. 14 4.6 3.04 4.7 0.85
White Digest. Ca. 10 8.4 1.19 4 5.5 0.73
Heart Dis. 33 55.0 0. 60 38 40.0 0.95
Others except Ca. 52 43.3 1.20 36 32.7 1.10
Total 41 41 1.00 48 48 1.00
N Lung Ca. 3 1.1 2.73 2.1 0.95
on . =
White Digest. Ca. 5 2.7 1.85 5 3.4 1.47
Heart Dis. 12 12.8 0.93 9 14.7 0. 61
Others except Ca. 17 22.1 0.77 27 24.9 1.08

Table 6. Relative Risk of Lung Cancer among the Newly Registered

Cases of Pulmonary Tuberculosis

in Various Areas

Sex Relative Risk
Denmark (1953—1962) (Ipsen) 3.61
Israel (1960—1963) (Steinitz) M 8.0—09.8

F 10.8
Aichi—Nagoya (1963—1964) (Aoki) M 2.8—3.2

F 5.0 — 5.5
All Japan (1953, 1958, 1963) * M 3.5

F 10.5

* Data from National TB Survey in Japan
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Table 7. Mortality Ratios by Cause of Death among TB Patients Newly Registered

in NAGOYA, 1979—81

4892 cases 4 years follow—up

Cause Koch Bacilli () Koch bacilli ()

of WITH CAVITY WITHOUT CAVITY
death MALES | FEMALES | MALES | FEMALES | MALES | FEMALES
TB 29. 9 ** 50. 0 ** 25.0 ** 100. 0 ** 12.0 ** 41.7 **
All cancer + 1.9 ** 3.7 ** 2. 8 ** 4. 4 ** 3.0 ** 4.6 **
Heart Dis. 2.1 %k 2.7 ** 3.3 ** 2.6% 4.1 ** 3.1 %*
CVD ) 0.6 0.8 0.9 0.6 1.3 1.4
Pneum. & Bronch. 2.0 2.6 5.5 ** 9.7 ** 5.1 ** 3.5 **
Liver Dis. 1.5 4.2 2.5 10. 0 ** 2.6% 9.5 **
Others 5. 2 ** 2.2% 2.3 ** 2.0 2.0 ** 1.5

+ ; Lung cancer diagnosed within 1 year after

The entry of TB registry was excluded

* p<0.05 ** p<0.01
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Table 8. Relative Risk of Cancer by Site among TB Patients Newly Registered
in Nagoya, 1979—81
4892 cases 4 years follow—up
Koch bacilli (H Koch bacilli ()
C b
Siatzcer v WITH CAVITY WITHOUT CAVITY
MALES |FEMALES| MALES | FEMALES | MALES | FEMALES
All sites 1.9 ** 3.7 ** 1.1 2.9% 1.2 0.6
Lung# 4.7 ** 10. 0 ** 4.8 %* 14, 3 ** 4.6 ** 3.6%
Esopha. & stom. 1.7 1.2 2.0 — 1.4 —
Colon 1.6 9.7 ** — — 0.7 5.6 **
Liver 1.5 — 2.5 — — 3.8
Others 0.9 2.8% - 3.1 1.5 3.4 **

# Lung cancer diagnosed within 1 year after the entry of TB registry was excluded.

* p<0.05

% p < 0,01

Table 9. Cigarette Smoking History of TB Patients Newly Registered

in NAGOYA, 1969 (Males)
; TB patients
Smoking P GENERAL POP
history WITH CAVITY|WITHOUT CAVITY
Yes 84.6% 77.2% 77.5%
No 15.4% 22.8% 22.5%
(1970)
Smoking index
— 400 55.5% 57.5%
600 — 37.0% 20. 6%
Age at which
smoking starts
Less than 20 29.8% 19.1%
More than 25 3.7% 5.9%
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BOEKBEEDOMBERAERI—BADB0~9.8 £TH
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Table 10. Proportion of “Susceptibles”

B o BB BEI2S

in Total Population Assuming that 6 Percent

of a Cohort at Birth Have 25 Times Higher Tuberculosis Mortality than

the Rest of the Cohort throughout Life (Ipsen)

Calender AGE

Year 0 10 20 30 40 50 60 70 80

1860 . 0600

1870 . 0600 | . 0368

1880 . 0600 | . 0373 | . 0300

1890 . 0600 | . 0400 | . 0320 | . 0159

1900 . 0600 | . 0455 | . 0353 | . 0198 | . 0084

1910 . 0600 | . 0516 | . 0417 | . 0239 | . 0122 |. 0050

1920 . 0600 | . 0544 | . 0487 | . 0329 | . 0171 |. 0080 | . 0031

1930 . 0600 | . 0571 | . 0525 |.0429 | . 0264 |. 0132 |. 0058 |. 0023

1940 —— | . 0590 | . 0565 |.0495 | . 0389 |.0227 |. 0107 |.0047 | . 0018

1950 —— | —— | . 0589 |.0554 | .0475 |. 0360 | . 0199 |. 0088 | . 0037

1960 . 0589 | . 0545 |. 0459 | . 0337 |. 0176 | . 0075
Rmm%g%nﬁgg L4 | 21 |35 |68 |77 | —

Birth cohort of 1860 is underlined
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Table 11. Correlation Coefficients between Age
Specific Death Rates in Each Birth
Cohort
The Age Group of 0—4 Years or 5—
9 and the Age Groups More Than 20

Years Old
AGE 0— 4 years 5—9 years

20 — 24 0.68 0. 46

25 — 29 0. 93 ** 0.64

30 — 34 0. 98 ** 0.86 *

35 — 39 0. 98 ** 0.90 *

40 — 44 0. 97 ** 0.86 *

45 — 49 0. 98 ** 0.80

50 — 54 0.97 0.76
*pg0.05 ** p0.01

200D E gkl B TOMRE T3 B BAGEED 25i% LI T & 26
B EIC 2 X959 5 &, 30Kt Cratn L7c BEDRIRE
13, 308 EIC N 4.7 £ (RiE 1.78 %, $#% 0.04 %)
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EHHA,
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