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STUDIES ON LUNG DISEASE DUE TO ATYPICAL MYCOBACTERIA
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(Received for publication April 17, 1981)

The present study reports results of the study in 1979, which covered the period from April 1979
to March 1980. The study was restricted to patients hospitalized during this period, and out-patients
were not subjected to the study. All patients who were considered to have lung disease due to myco-
bacteria (including Mycobacterium tuberculosis) were studied for their sputum and clinical findings. All
acid-fast organisms isolated were screened for atypical mycobacteria (mycobacteria other than M.
tuberculosis) by p-nitrobenzoic acid-Ogawa egg medium!®. All mycobacterial strains other than M.
tuberculosis were identified for their species in the National Chubu Hospital according to the methods
previously described’®. For diagnosing lung disease due to atypical mycobacteria;, modified criterial”
of the criteria recently proposed by Tsukamural® were used.

1) Frequency of atypical mycobacteria among all mycobacteria (M. tuberculosis plus atypical
mycobacteria) was estimated on patients hospitalized in June, September and December 1979 and
March 1980 by monthly examinations. Ratio of atypical mycobacteria among all mycobacteria was
estimated at 12.09% (Table 1). This ratio Was 6.0%, 5.8%, 7.8% and 9.5% in 1971, 1974, 1975 and
1977, respectively. The increase in the ratio is considered as probably due to a relative increase of
patients with disease due to atypical mycobacteria among hospitalized patients. The kind of species
of atypical mycobacteria are shown in Tables 2 and 3. It was noticed that the ratio of M. nonchromo-

genicum complex, which occur as casual isolates, decreased from 4.4% in 1971 to 0.4% in 1979.

* c/o The National Chubu Hospital, Obu, Aichi 474 Japan.
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2) Number of patients with lung disease due to atypical mycobacteria found in this study year
was 141, The kind of species which have caused disease are shown in Table 4. Although the disease
due to M. kansasii appeared almost restrictively in Tokyo area until 1978, it has been shown in the pre-
sent study that the disease has appeared also in Fukuoka and Osaka area (Fukuoka and Kinki Hos-
pitals) (Table 4).

with lung disease due to atypical mycobacteria)/(average number of patients hospitalized in tuber-

Sex and age of patients are shown in Table 5. The ratio, (number of patients
culosis departments per day), is increasing annually (Table 6).

3) Prevalence rate of lung disease due to atypical mycobacteria was estimated using the data
of statistics of tuberculosis of the Ministry of Health and Welfare, Japan, and the ratio, (number of
patients with lung disease due to atypical mycobacteria found among newly hospitalized patients)/
(number of patients newly hospitalized into tuberculosis departments), which was estimated during
a period of the Ist January to the 31st December of every year (Tables 7 and 8). Prevalence rate of
the disease appeared to be different from prefecture to prefecture. The prefectures locating in the
South coast of the Pacific ocean, Tokyo, Aichi, Osaka and Kochi, showed a high prevalence rate, and
those locating in North’ Japan a lower rate (Table 9; Fig. 1). The prevalence rate in 1979 has been
estimated at 1.6 per 105 population per year (Table 10). In a previous paper!®, we have reported
that the prevalence rate is slightly increasing or almost the same, but the result of the present study
suggested that the prevalence rate is probably the same since several years (Table 10). Increase of
the ratio of patients with disease due to atypical mycobacteria among all hospitalized patients as ob-
served in Table 6 is considered to be due to decrease of the prevalence rate of tuberculosis. The kind of

species, which caused lung disease in 537 patients, who were found among 32,293 newly hospitalized

=,

=l

patients during period of January 1971 to December 1979 (9 years), are shown in Table 11.
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Frequency of Isolation of Atypical Mycobacteria from Sputa of

Patients with Lung Disease Including Tuberculosis

No. of patient No. of patients Ratio: No. of patients Ratio:
. 0. of patients who showed a who showed
Hospital examineda: A positive culture (BIA) atypical (C/B)
of mycobacteriab: B | x100% | mycobacteria: C X100%
Sapporo 768 188 24.5 13 6.9
Miyagi 295 49 16.6 4 8.2
Niigata 1,053 98 9.3 7 7.1
Tokyo 2, 541 516 20.3 61 11.8
Chubu 1,613 242 15.0 50 20.7
Kinki 1,665 322 19.3 32 9.9
Kochi 239 39 16.3 11 28. 2
Fukuoka 1,530 266 17. 4 30 11.3
Nagasaki 605 149 24.6 16 10.7
Total 10, 309 1,869 18.1 224 12.0

a Examined monthly on patients who were hospitalized in tuberculosis departments during four examination
months, June, September and December 1979 and March 1980.
b Number of patients who showed a positive culture of mycobacteria including Mycobacterium tuberculosis.
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Table 2. Species of Atypical Mycobacteria Isolated from Sputa of Patients Who Were Hospitalized
in Tuberculosis Departments (Patients with Lung Disease due to Mycobacteria Including

M. tuberculosis)

Number of strains2 Total number of
Hospital - .
Kan Scr Gor Avium Non For Che Aur Rho strains identified
Sapporo 1 11 1 13
Miyagi 4
Niigata 1 6 7
Tokyo 4 1 48 5 2 1 61
Chubu 4 39 3 4 50
Kinki 2 1 26 1 2 32
Kochi 11 11
Fukuoka 3 27 30
Nagasaki 12 4 16
Total 9 1 7 184 1 12 3 2 5 224
% 4.0 0.4 3.1 82.1 0.4 5.4 1.3 0.9 2.2 100.0

a Number of strains isolated in four months, June, September and December 1979 and March 1980. In each month, one strain
corresponds to one patient. Kan : M. kansasii; Scr: M. scrofulaceum; Gor : M. gordonae; Avium : M. avium-M. intracellulare
complex; Non : M. nonchromogenicum complex; For : M. fortuitum; Che: M. chelonei; Aur: M. aurum complex; Rho:

Rhodococcus species.

Table 3. Number of Strains Considered as Casual Isolates (Compare with Table 2)

Number of Results obtained in previous study?
Species . %
strains Number of strains %

M. kansasit 1 2.2
M. scrofulaceum 2.2
M. gordonae 15.2 5 13.5
M. avium-M. intracellulare 22 47.8 26 70.2
M. nonchromogenicum complex 1 2.2 3 8.1
M. fortuitum 5 10.9 2 5.4
M. chelonei 1 2.2 1 2.7
M. aurum complex 2 4.3
Rhodococcus sp. 6 13.0

Total 46 100.0 37 100.0

a Casual isolates obtained in the study in 1977 (see reference 12).
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Table 4. Number of Patients with Lung Disease due to Atypical Mycobacteria
Hospitalized in 1979 (April 1979 to March 1980)

395

Species of mycobacteria which were Total Average number of patients | Ratio:

Hospital considered to have caused disease - number of | hospitalized in tuberculosis X/Y)
Kan Szu Avi For Che patients: X | departments per day: Y X 100%
Sapporo 3 3 172.0 1.7
Miyagi 65.9 1.5
Niigata 6 6 162.9 3.7
Tokyo 6 1 33 1 41 540. 2 7.6
‘Chubu 26 2 28 497.6 5.6
Kinki 2 28 1 - 81 364.1 8.5
Kochi 6 6 52.6 11.4
Fukuoka 3 14 17 332.8 5.1
Nagasaki 8 8 133. 4 6.0
Total 11 1 125 3 1 141 2,321.5 6.1

% 7.8 0.7 88.7 2.1 0.7 100.0

T
Remark. In the National Fukuoka East Hospital, there was a patient who excreted three times (partially confluent growth, 92
colonies and 42 colonies on isolation medium) M. parafortuitum showing lung lesions. K.Kawakami suggests that this case be
infected by this organism, but it has not been contained in this table. Kan: M. kansasii; Szu: M. szulgai; Avi: M. avium-M.

intracellulare complex; For: M. fortuitum; Che: M.

bol,

7

Table 5. Sex and Age of Patients with Lung Disease due to Atypical Mycobacteria

i subsp.

Species of atypical mycobacteria which
caused disease Sex Age?
Mal =
M. Fansasii ale 48.0+16.2 n=10
Female 84 n=1
Mal =+ =
M. avium-M. intracellulare complex e 63.9£12.7 n =8l
Female 64.71+13.9 n =44
M. szulgai Male 47 n= 1
1 3 =
M. fortuitum Male 65 and 55 n=2
Female 64 n=1
M. chelonei subsp. abscessus Male 76 n=1 ,

a (Mean)*(Standard deviation). n=Number of patients.

Table 6. Comparison of Ratio of Patients with Lung Disease due to Atypical
Mycobacteria in Tuberculosis Departments

Ratio:

Number of patients with lung disease due to Average number of
Study year | atypical mycobacteria who were hospitalized | patients in tuberculosis (X/Y)
in study year: X departments per day: Y X100%
1971 51 5, 525 0.9
1974 80 4,704 1.7
1975 128 4,498 2.8
1977 | 159 3,844 “41
1979 141 2,321 6.1

Number of participating hospitals was 13 until the 1977 study, and it was 9 in the 1979 study.
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Table 7. Ratio of Patients with Lung Disease due to Atypical Mycobacteria Found
among Patients Newly Hospitalized into Tuberculosis Departments
Study year2 Total Ratio:
Hospital 1976 1977 1978 1979 (BIA)
B B B A B =R
Sapporo 182 0 190 1 202 1 184 3 758 5 0. 0066
Miyagi 72 0 72 1 61 0 48 0 253 1 0. 0040
Niigata 149 4 138 5 193 7 282 0 762 16 0.0210
Tochigi 161 0 143 1 120 0 424 1 0. 0024
Tokyo 995 37 853 45 755 46 753 28 3,356 156 0. 0465
Kanagawa 187 1 204 7 235 10 626 18 0. 0288
Tenryu 82 1 103 1 85 270 3 0.0111
Chubu 315 4 339 6 353 319 17 1,326 36 0. 0271
Kinki 614 9 642 13 615 20 553 14 2,424 56 0.0231
Kochi 34 1 33 0 20 1 34 2 121 4 0. 0331
Ehime 241 0 218 4 176 1 635 5 0. 0079
Fukuoka 386 2 408 1 339 4 369 10 1,502 17 0.0113
Nagasaki 214 2 178 2 99 1 171 1 662 6 0. 0091
Total 3,632 61 | 3,521 8 | 3,253 101 | 2,713 75 |13,119 324 A&'e(;‘;f;
Percentage 1.7 2.5 3.1 2.8 2.5
a The study year in this table covers the first January to the 3lst December of every year.
A : Number of patients newly hospitalized into tuberculosis departments.
B : Number of patients with lung disease due to atypical mycobacteria found among newly hospitalized patients,
Table 8. Kind of Species of Atypical Mycobacteria Which Caused Lung Disease in
Newly Hospitalized Patients
Hospital 1976 1977 1978 1979
K Sz 1 K S I F K 1 F K Sz 1 F Ch
Sapporo 1 1 3
Miyagi 1
Niigata 4 5 7
Tochigi 1 Not studied
Tokyo 2 1 34 6 137 1 7 39 8 119
Kanagawa 1 7 2 7 1 Not studied
Tenryu 1 1 1 Not studied
Chubu 4 6 8 1 16 1
Kinki 9 13 20 1 12 1
Kochi 1 1 2
Ehime 4 1 Not studied
Fukuoka 2 1 1 3 3 7
Nagasaki 2 2 1 1
2 1 58 6 1 78 2 10 89 2 12 1 60 1 1
Total
b 61 87 101 75

Numbers in table show numbers of patients.
K : M. kansasii; S : M.scrofulaceum; Sz : M.szulgai; 1: M. avium-M.intracellulare complex; F : M. fortuitum; Ch: M. chelonei

subsp. abscessus.
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Table 9. Geographic Difference in Prevalence Rate of Lung Disease due to Atypical Mycobacteria

Hospital at No. of No. of patients | Prevalence rate of Prevalence rate of lung

Prefecture which the | population| with active lung lung tuberculosis Ratio R¢ disease due to atypical

ratio R was | in 19792 | tuberculosis newly | per 105 population mycobacteria per 108

estimated x103: A | found in 19792: B in 1979: C population per yeard:P
Hokkaido Sapporo 5,532 2,577 46.6 0. 0065 0.30
Miyagi Miyagi 2,054 984 47.9 0. 06040 0.19
Niigata Niigata 2,437 960 39. 4 0.0210 0.82
Tochigi Tochigi 1,768 621 35.1 0. 0024 0.08
Tokyo Tokyo 11, 596 5,084 43.8 0. 0465 2.04
Kanagawa | Kanagawa 6,809 3,008 44, 2 0.0288 1.27
Shizuoka | Tenryu 3,420 1,834 53.6 0.0111 0. 60
Aichi Chubu 6,176 3,949 63.9 0.0271 1.73
Osaka Kinki 8,487 7,768 91.5 0.0231 2.11
Kochi Kochi 828 640 77.3 0. 0331 2. 56
Ehime Ehime 1,499 954 63.6 0.0079 0. 50
Fukuoka Fukuoka 4,527 3,327 73.5 0.0113 0.83
Nagasaki | Nagasaki 1,592 1,169 73. 4 0. 0091 0.67
Japan 116, 133 68, 397 58.9 0.0247 1.45

a Cited from “Statistics of Tuberculosis, 1979” by Ministry of Welfare and Health, Japan (Abstracts of the Current Litera-
ture on Tuberculosis and Respiratory Diseases, 31(8) : 371-432, 1980).

b C=(B/A)

¢ See Table 7. The ratio R was estimated as an average of ratios, (Number of patients with lung disease due to atypical
mycobacteria among newly hospitalized patients) <+ (Number of newly hospitalized patients in tuberculosis departments),

in four (1976-1979) or three (1976-1978) years.
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Table 10. Prevalence Rate of Lung Disease due to Atypical Mycobacteria per
105 Population per Year in Japan
Number of patients| Number of patients | Ratio: | Prevalence | Prevalence rate of Number of
talized with lung disease due rate of lung | lung disease due patients with
Year newly hospitalize to atypical (BJA) tuberculosis to atypical lung disease due
into tuberculosis | mycobacteria found per 105 | mycobacteria per to atypical
among newly hospi- pupolation | 10%population mycobacteria
departments?: A | talized patients2: B | x100% |per year®: C per yearc: P newly infectedd
1971 4,023 27 0.67 133.1 0.89 937
1972 4,040 49 1.21 122.7 1.48 1, 594
1973 3,940 41 1. 04 105.3 1.10 1,190
1974 3,593 54 1.50 95.3 1.43 1,573
1975 3,578 42 1.17 86.5 1.01 1,133
1976 3,632 61 1.68 77.5 1. 30 1,473
1977 3,521 87 2.47 69. 5 1.72 1,960
1978 3,253 101 3.07 62.5 1.92 2,210
1979 2,713 75 2.76 58.9 1.63 1,887
Total 32,293 537 ‘ ‘
a Estimated every year for a period from the 1st January to the 3lst December.
b Cited from “Statistics of Tuberculosis, 1971 to 1979” issued by the Ministry of Welfare and Health, Japan, in 1972 to 1980.
c P=Cx(B/A)
d This number was calculated as (number of patients with active lung tuberculosis newly found in one yearb) x (B/A).

In case of 1979, 68,397x0.0276=1,887.

Table 11. Kind of Species of Atypical Mycobacteria
Which Caused Lung Disease in Newly

Hospitalized Patients

Species N;x;t’ligglt.;)f %

M. kansasii 43 8.0
M. scrofulaceum 1 0.2
M. szulgai 2 0.4
M. avium-M. intracellulare 481 89.6
M. fortuitum 7 1.3
M. nonchromogenicum 1 0.2
M. chelonei subsp. chelonei 1 0.2
M. chelonei subsp. abscessus 1 0.2

Total 537 100.0

Out of the above 537 cases, the cases which were added
in 1979 are as follows : M. kansasii, 12; M. szulgai, 1; M.
avium-M. intracellulare, 60; M. fortuitum, 1; M. chelonei
subsp. abscessus, 1 (a total of 75 cases).
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Fig. 1. Map of Japan and locations of participating
hospitals.

_Closed circles show the hospitals participating in the present
study, and open circles show the hospitals that participated
previously.
1. National Sapporo South Hospital, Hokkaido.
2. National Miyagi Hospital, Miyagi.
3, National Niigata Hospital, Niigata.
4, National Tochigi Hospital, Tochigi.
5. National Tokyo Hospital, Tokyo.
6. National Kanagawa Hospital, Kanagawa.
7. National Tenryu Hospital, Shizuoka.
8. National Chubu Hospital, Aichi.
9. Notional Kinki Chuo Hospital, Osaka.
10. National Kochi Hospital, Kochi.
11. National Ehime Hospital, Ehime.
12. National Fukuoka Higashi Hospital, Fukuoka.
13. National Nagasaki Hospital, Nagasaki.
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