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A TRIAL OF STANDARIZATION OF DIAGNOSING LUNG DISEASE DUE
TO MYCOBACTERIA OTHER THAN TUBERCLE BACILLI

Michio TSUKAMURA*

(Received for publication September 28, 1977)

Based on the results of study on the mode of excretion of ‘atypical’ mycobacteria (myco-
bacteria other than tubercle bacilli) in patients hospitalized in the National Chubu Hospital for
five years (1972 to 1976), criteria of diagnosis for lung disease due to ‘atypical’ mycobacteria
have been proposed.

1) The prevalence rate of casual isolates, which were considered to have not caused disease,
was estimated in the patients hospitalized for five years. The patients received a total of 36,243
monthly sputum examinations, and a total of 539 strains of acid-fast organisms other than tubercle
bacilli were isolated.  Out of these, 235 belonged to casual isolates. ~ The prevalence rate of
casual isolates (background-prevalence rate) was estimated at 0.84%, i.e., ca.1% (Table 1).

2) Rates of isolation of acid-fast organisms other than tubercle bacilli, which are considered
to be significantly higher than the background-prevalence rate(0.01), were calculated (Table 2).
These rates are considered to show an abnormal state of excretion of these organisms. It is
suggested that a positive culture of ‘atypical’ mycobacteria at the first examination after hospitali-
zation is an abnormal event, and that two or more positive cultures in 3 to 12 daily or monthly
examinations also an abnormal event. The occurrence of these rates may be regarded as an
abnormal event irrespectively of the number of colonies on isolation medium. If such abnormal
rates are shown in a patient together with an incidence of disease such as appearance of a
cavity, fever, cough and sputum, the patient may be regarded to have infection due to the
acid-fast organism.

3) Prevalence of the above mentioned unusual rate of isolation does not readily indicate the
presence of disease unless demonstrating a co-existing clinical evidence. However, if we can
determine an extent of isolations of a pathogenic organism that show certainly the presence of
disease, it is possible to make diagnosis based on bacteriological evidence only. In table 3, patients
who have excreted three times or more M. avium-intracellulare during a period of a half year
are listed. All these patients showed a cavity or a few cavities in accordance with the excretions
of the organism and were considered to have disease due to the organism. Thus, the presence
of three or more isolations of this organism within six months is considered to show the existence
of lung disease due to this organism.

4) In case of non-pathogcns, three times or more excretions in a half year or in a year
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does not show the presence of disease, although the excretions are unusual (Table 5). Different
organisms may be excreted in the same patients (Table 5). The successive excretions of the same
organism may be due to a state of parasitism in open-negative cavities or deformed bronchi.

5) Three times excretions of M.avium-intracellulare in the same patients during a period
of more than a year are not always signs of disease (Table 6). Two or more excretions in 2
to 12 examinations are unusual, but they should not readily be considered to be due to disease
(Table 7). On the other hand, only a few isolations can serve for diagnosis, if they are unusual
and occur concordantly with appearance of clinical signs (Figs.1 and 2).

6) In conclusion, 3 to 10 daily sputum examinations in the first month of hospitalization
serve most effectively for diagnosis of disease. =~ Two or more positive cultures of an organism
in 3 to 12 examinations may be considered to be unusual, and if they meet with the onset of
disease, the presence of disease is probable. In case of M.avium~intracellulare, three or more
positive cultures in six monthly examination or in three to six daily examinations show surely the

presence of lung disease due to this organism.
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Table 1. Background-Prevalence Rate of Acid-Fast Organisms
Other than Tubercle Bacilli in Sputa of Patients with
Lung Disease Including Tuberculosis

Background-
No of sputum | Nojof sueains of | Brevelence rate
Year s ecimexll)s acid-fast organisms o acig-ias h
pecLn QX other than tubercle rgapsms other
examined: bacilli: Y* than tubercle
’ bacilli:
(Y/X) x100%
1972 8,033 93 1.16
1973 7,854 32 0.41
1974 7,327 46 0.63
1975 6,661 76 1.14
1976 6,133 57 0.93
Total 36, 008 304 0.84
(Average)

* Monthly examinations on all hospitalized patients.The number does not contain the
number of mycobacteria other than tubercle bacilli (atypical mycobacteria) that have

caused lung disease in patients.
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Table 2. The Rate of Isolation of Acid-Fast Organisms Other than
Tubercle Bacilli that is Considered to Be Significantly Higher
than the Background-Prevalence Rate of the Organisms

No.of positive cultures

of acid-fast organisms
other than tubercle bacilli
per no. of sputum examina-
tions

The value of ¥? estimated by
comparison with the background-
prevalence rate, 0.01
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3

Remark. p=0.05 at z*=3.84

11.7

5.63
24.0

17.8

13.8

11.3

9. 46

8.16

7.04

6.24

5.50

4.97

3.68 (Not significant)
2.87 (Not significant)
2.46 (Not significant)
1.84 (Not significant)
3.44 (Not significant)

For example, once positive in three examinations is not significant, but two positive are significant

and suggests that the isolation is abnormal event.
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15 December 1972
11 June 1973

(N

8 March 1973 8 December 1973
Fig.1. Roentgenograms of a 23 year-old male patient, I. Onoda (shipbuilding worker) .

The patient was hospitalized on the 15th December 1972, having been pointed out to have a small cavity
by an annual chest roentgenography in his company. He had no significant sign. After hospitalization, he
showed a positive culture of 10 colonies of M. szulgai in the first sputum examination (16 December 1972).
No acid-fast organism was isolated later by monthly examinations. The organism was resistant to p-
aminosalicylate (PAS), isoniazid (INH) and kanamycin (KM), and susceptible to streptomycin (SMD,
ethionamide (TH), rifampicin (RFP), capreomycin (CPM) and ethambutol (EB)(as to the concentrations,
refer to Fig.2). He was treated with SM +INH +PAS, SM+INH+TH, and KM +INH +EB, successively and
was discharged in March 1974.

Left upper. 15 December 1972. A small cavity (10x10mm) with pericavitary lesion. Left lower. 8 March
1973. An enlarged but thin-walled cavity (18x20mm) without pericavitary lesion. Right upper. 11 June
1973. A thin-walled cavity of the same size. Right lower. 8 December 1973. The cavity disappeared
becoming a cicatrix.

SN

11 April 1977 11 June 1977

Fig.2. Roentgenograms of a 28 year-old patient, C.Kami.

The patient was hospitalized on the 11th April, 1977, because of fever (38°C), hemoptysis, cough and
sputum and treated with a regimen, rifampicin plus isoniazid.

M. intracellulare was found in two of three specimens examined in April and thereafter the organism
was no more found.

Left. 11 April 1977. A 30x30 mm-size cavity with pericavitary infiltrative lesion was found in the left
upper lobe.

Right. 11 June 1977. The lesion disappeared completely.

Bacteriological finding : 12 April, 6 colonies of M.intracellulare; 13 April, 10 colonies of M. intracellulare;
14 April, negative culture; May, June and July, no culturable acid-fast organism. The strains of M.
intracellulare were resistant to streptomycin (20 pg/mi), p-aminosalicylate (1 pg/md), isoniazid (0.1
pg/ml), kanamycin (100 pg/ml), capreomycin (100 pg/mi), ethionamide (40 zg/mb), rifampicin (50 pg
/ml), ethambutol (5 pg/ml) and p-nitrobenzoic acid (500 pg/ml).
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Table 3. Mode of Excretion of M. avium-intracellulare Complex in Patients
‘Who Showed Three or More Positive Cultures in a Half Year by
Monthly and/or Daily Sputum Examinations

No. of strains

Age No.of colonies on isolation medium: Total

Patient and no. (_)f

sex More | Partially strains

1~10 | 11~50 |51~100| than confluent
101 growth
. I | oM 3 2 5
2. IR 80F 4 4 8
3. I 63F 2 3 5
4. IR 81F 3 1 1 1 6
5. N 54M 10 1 11
6. NG 61F 6 2 8
7. I 82F 8 8
8. I 80F 5 1 6 12
9. I 51M 43 17 27 87
10. N 49M 5 3 14 1 23
11. I 42M 4 2 8 14
12. I 69F 13 4 6 23
13. I 63F 7 2 22 31
14. IR 41F 8 6 53 67
15. I 73M 3 1 4 8
16. I 62M 2 3 3 8
17. I 7™ 1 2 3
1. N 59M 85 66 1 245 397
19. I 32M 6 2 33 41
20. I 7IM 17 2 19
21. I 61M 5 4 3 12
22. I 67M 7 1 2 10
23. I 60M 2 6 8
24. 1N 76 F 2 2 21 25
25. I 82F 3 3 3 9
26. I 50M 1 3 4
27. R 63M 2 3
28. I 39F 24 21 239 3 287
Total 262 143 1 729 7 1,142
22.9%| 12.5% 0.1%| 63.8% 0.6% | 100.0%

The data in this table include not only the results in a half year but also those in other observation
periods. The observation period was different according to patients and ranged from 3 months to 5

years.

All patients showed cavities, and the presence of the cavities was in accordance with the appearance
of organisms. All patients were considered to have lung disease due to these organisms. Two patients,
T.Fukui 42M and T.Kanahira 16M, did not show the organism in their sputum before lung resection.
The organism in these patients were isolated from lesions of resected lung.

M : Male. F : Female.
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Table 4. Mode of Excretion of M.kansasii, M.nonchromogenicum, and
M .chelonei subsp. chelonet Which Were Considered to Have
Caused Lung Disease

No.of strains
Age . . .
. . No.of colonies on isolation
Organism Patient and medium:
sex
1~10 | 11~50 | More than 100
M. kansasti _ 34M 1 2 3
M. nonchromo- _ 58M
genicum
M. chelone: _* 25M 2
subsp. I 50M 5
chelonei I 49M 15

* In these three patients, the presence of lung disease due to M.chelonei subsp. chelonei was
confirmed by showing the same organism in tuberculosis-like lesions of resected lung.
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Table 5. Patients from Whom Three or More Cultures Were Isolated in a Year
by Monthly Sputum Examinations and Who Were not Considered to
Have Lung Disease Due to Acid-Fast Organisms Isolated
Species of acid-fast organisms and no. of colonies on isolation medium N
Patient Month
1 2 3 4 5 6 7 8 9 10 11 12
1. I Gl G100 G1
o. I @ G2 F10 112
3. I I3 Go6  Gol0
4. N G2 Go8 G5 Gol0
s | ! Gbl Gb1
¢. NN Gb2 Gbl Gbl
7. I Go2 Gr2  Go4

G : M.gordonae, F : M. fortuitum, 1: M.avium-intracellulare, Gb : Gordona bronchialis, Gr: Gordona rubropertincta,

Go : Gordona species

The number attached to the symbol of the species is the number of colonies that grew on isolation medium.

Table 6. Patients from Whom Three Cultures of Acid-Fast Organisms
Were Isolated by Monthly Sputum Examinations in the Period
of Observation for 5 Years and Who Were not Considered to
Have Disease Due to the Organisms

Patient

Species of acid-fast organisms isolated and the number
of colonies that grew on isolation medium

I I N

Gbl
Gol
I+
12
I+
122
Gol
Go3

Gl
Gol
I+
14
12
122
Gol0
G2

Gl
Go3
F1
Gtl
I1
15
14
Gr2

(19 months)
(22 months)
(14 months)
(35 months)
(41 months)
(16 months)
(35 months)
(12 months)

Gb : Gordona bronchialis, Gt : Gordona terrae, Gr : Gordona rubropertincta, Go : Gordona species
(unidentifiable), I: M.avium-iniracellulare, ¥ : M.fortuitum, G : M.gordonae
The number attached to the symbol of species shows the number of colonies which grew on
isolation medium. + :More than 100 colonies.

Months in brackets show the interval between the first and the third isolations.
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Table 7. Patients from Whom Acid-Fast Organisms Were Isolated Twice
and Who Were not Considered to Have Lung Disease Due to

These Organisms

Patient
1. I Gb25
2. I I+
3. I Gb.
4. I Gol
5. [ F10
6. NN G7
7. I Gb2
s. N 125
9. N I+
10. _ j
1. F25
2. IR G1
13. Gol0
14. IR Grl
15. 1N Goll
16. I 18
17. I 12

The species of acid-fast organisms isolated and the
number of colonies that grew on isolation medium

Gb15 (2 months)
I+ (2 months)
Gb15 (1 month)

Gol (2 months)
F6 (2 months)
Sz3 (1 month)

Gb2 (1 month)

110 (2 months)
15 (1 month)

Gr2 (2 months)
F5 (1 month)

G6 (28 months)
Grl0 (2 months)
Grl (15 months)
Gr, (35 months)
G+ (36 months)
11 (4 months)

Gb : Gordona bronchialis, Gr : Gordona rubropertincta, Go : Gordona species,

1 : M.avium-intracellulare, F : M. fortuitum, G : M.gordonae, Sz : M.szulgai

The number attached to the symbol of species is the number of colonies that grew on isolation
medium. + : More than 100 colonies. + + : Partially confluent growth.

Months in brackets show the interval between the first and the second isolations.
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WL, fliod [opportunistic infection | i@ LA 2 &
D EBbh B,

M BFHEZ RO L5 LW HE 21, 7Tk
FARIEEBDIZ LD TREN TS, LnLERLEDY
A, REORMCE LT, ChirEESHITIIFO
Fishots, S, bhbh BNMRET AR EEA
i, TEEHE] & DEBOBIEM: | Enbiuy, R
SEDZBRZWZ LTHRD LW HEBELTHDH, ZDF
Z DOFRTPERD FUER (B HLE - ILALEY?, HEEERS)
EOEELMRL, PBEERN L VEETHD, FEK
EHEHVEETRVWETLHETH D, EibEIObhb
hoFx, EEORF/c coRMELBEHTED LTS
BT, HEEOLDEIED T 5, BHESES T,
M. kansasii FEOZWFLUE & M. intracellulare SED ZWr
FHE L IIFAD S D LD TV BA, itbhd4E 0
Fix, FOEEORYUEC LH—MCERTE 5,

HILEF « IUARDY it 5 SR, 4EEL
OB & 100 EH EOBE &\ 5 2THEN BT
Who D&M, M. kansasii FECOWTIE, FEBR
CF BRSNS, WmAES T, 2B ETEE
Bt Ebio] EHIEINT, L L M.intracellulare
FEC DT, [ 3EELED B & b 1 ENE 100 3%
bt EHEEROLHEI RIS TS, LivL, ol
Ti, BESEPEGO [ —REpl ] 2% Bk
ZERID ECIREND B, 4, bhubhaR L
o MEREBIER] v oo X, EEBULRM
BE LTIV Envbnb, FiL, 3R TL
i, BRYYELMBLAEEZBRD LD TL, MEHNE
(QOEHELLT) 22 b OBE TR DT\ 5, #iT,
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B 1 ERGHENH O T, HRREE OBIEL A
D120 DEHER A LT L, 1008 L EOBEEIL e
hoJEECENISD (F8), LboBmEcHES\T, 100
L EOBE R &t LT 5 DIRERSH O T (HEHE
BEf s X O T— @RS ] Wi T& i) aEpiien &
B s,

¥74E 0 TREHE ) OFFHEL, FARREWOER
HEIESR I LD TH D, 5EMOBEMERERM D
D5 222, [REEER] offaxEAL,
h RN AEEE Y R THEYREHEE Lic, &
Kig EOBEL, 12B0AC3EU EHEZ R &L
fre COBH DR AL, BERENMTebh Thigh D
T, ZORFHEE & RRYUEBW DD D EI 2 LI
BbH, bbb DEHT HRFEMEL, [2~12[E0 Hif
T2 OB &5 & T, L2EITORAETYH
BuEAiRHTEL L Lt eh b, i, TOREHE
A REHHEDBWITEO DT B lcdic, 2o 2EE LBk
BAFA—BEETH D &\ DS r o i BRI DT
5. 2B DBENFIOERETH 5, CIIIREHE
THOTh, BYIEDBUNITIIFEO D0 I8\, FIC AL
By 1[0 OB TREE DU O R GE S h, B
BatkTh HBAL, BAC LOoTUL (FREE OB
B HBET), BIGEOTELXHEE T 2 WHEME & %
CEHIER LI, L L, Zhiid FCHELSES
T, BRERLLITH IV EWH 2 &TiXEY, 4
DFEMR T, PO EABE CLEARETD
Iuwz Eieleote, Lieh D CARRRIC, TE AR HE
HEEEZITeD S ENEE Ly, T0H2, BRYYEX R
HTERNDICL, BHLRESRETEZ01DTH S,

L. #& Bl

ABzeh o il B s OWEBICRRE & SRR B 5
MBS OBERE ] O HBUEE (MR HBHE
F7cid [MEFRESEEHEEE] ) (X, #936, 000/H D BFHCt
LC3048k T, 0.8%F 75> B0, 01 & HITE Shic,

Z DR HBHEE 0.01 75 x2-test 1T X2 THIET Y
CHEE (0<0.05) Z/RdHELRD D &, (G2
PAE) + (B B2B T} &7ch, ZOHER, SRl

Table 8. Number of Colonies on Isolation Medium of Single

Casual Isolates of M.avium-intracellulare complex

No.of colonies on isolation medium
. Total
1~10 | 11~50 | 51~100 | Jhore than | Partially
No.of strains 55 28 33 4 120
Percentage 45.8 23.3 0.0 27.5 3.3 100.0

The strains were isolated once from each of 120 patients.
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BFEL Y RBICEY TREME] tE2ohs, o0
BIT 1 B30 D ABERetgE © 1 B0 E s Lo 2@
DEPET L BB OB E &, B\ iR (p<0.05) THRE
ez 5,

L ANDRBHT, WHESHEOBEELEE T oH
Bl &5 REREAER T2 & X%, BELEOOT
TRPEDFAELHEE L TL W& Bbh s (. oL
Z DERDFFGIL, MBI LAHBEC X5 Rk L5 55
BT, BMRICIIZRAOEELE ThHs), DL
RYSEDRBW DESE & /s % 2 BB L OB A—EkED
YUBRE DBFER %,

Ll EDZWENEL, & OMEOBRESEC 358 L CHE
HT&%, £ L CHBHESE EOEERIME Lis< <
L (F. BlziE M. kansasii £y, M. intracellulare
FEWC bR CEEEEDER TE 5),

Bl E&ixFle, M.intracellulare FRYLiEC D\ T,
FERIE L W Sh B BEBLDTNTH, 6 2 AR
X 6 BILIT oA T3 ELED M. intracellulare ©
PRRA R L, —JTBFEA AR & BIMR L s\ B 255 4 C
X, ZOZMERT Lich DIR7ehDt, Lic 2 <
M.intracellulare % 6 [E LAY D4 T 6 » J LI 3@
LLEDFE L7 i, MRS RI20 C b i & 2
Wr LT3 IR E B s, & DS KD
LETHER LIS TIu,

RERD HILE - IUAR ¥ i ke BB E R ReS
D X 5T 100 EHELEOBHE D B & & v bFgpcT

MK ESE BT7H

% L WEPROBRYIEY Rk Licic s,

BROTEE LT, FRAHI O B HEEA, BYE
BT Teded, FARRHREO S X T, &b
By L Bbh s,
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