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Table Clinical features of 11 cases and RFLP patterns of subclones
Cwe Sex  Age PINSIE cppyen  Locationofmajor  Dutionfrom (o of petSibcuiured
colonies)

1 F 84 Cavities LUL 3 2/4

2 F 18 Cavities RUL 0.5 1/3

3 F 23 - Cavities RUL 1 1/3

4 F 76 + BE RUL, LUL 22 1/8 (3 points)**

5 M 71 + BE RUL, LUL, LLL 10 1/6 (2 points)**

6 F 70 + BE LUL, RUL 19 2/6 (1/3—1/3)**

7 F 77 + BE RUL, LUL 4 1/3

8 F 73 - BE, nodules RUL, RML 15 2/3

9 F 57 BE, nodules RML, RLL, Ling 3 3/6 (1/3—>2/3)**
10 F 79 BE, nodules RML, Ling 11 4/6 (3/3—>1/3)**
11 F 54 - BE, nodules RML, Ling 2 1/3

*RUL=right upper lobe ; LUL=left upper lobe; RML=right middle lobe ; Ling=lingula; RLL=right lower lobe ; LLL=left lower lobe
**]solates were collected at different points in clinical course over one year period.
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1996 4 & ) TE I FHR L.

BRI & Wk 7 0 — AR (Fig. 2) 1 G 1996
XD PR AZ SR 3T LRIMEA 5 <, CAM % HiF)] T 600
mg ~ 200 mg DAk & A < YR LT 7z, 200040
kLD 2270—>r, 20004-123 7 10— >, 20024F1C

Fig. 1 Chest radiograph and CT of case 4, 76 years old female.

She suffered from pulmonary tuberculosis at 22 years old. Pulmonary Mycobacterium avium infection was
diagnosed at 1980. Sputum cultures were continuously positive from diagnosis. Chest CT reveals localized
bronchiectasis with cured tuberculosis lesion on right upper lobe and slowly progression.

CAM 200-600 mg

2000 2001 2002

A B

B
A B

CAM  025ug/ml  >32ug/ml
SM 4 4
EB 32 32
KM 8 16
INH 8 16
RFP 0.125 0.5
LVEX 1 1

Fig.2 A: Clinical course and RFLP analysis of case 4. All clones had only single band and equivalent pattern.
B: Drug susceptibility patterns of strain A derived from isolate at 2001 and strain B derived from isolate at 2002.
Susceptibility of clarithromycin was changed to resistant after clarithromycin monotherapy.
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Fig.3 Chest radiograph and CT on diagnosis of case 9, 57 years old female.
She was diagnosed pulmonary Mycobacterium avium infection at 1999. Chest CT revealed
bronchiectasis and multiple nodular lesion of right middle and lower lobe and left lingula. Clinical
symptoms and radiological findings were worsening despite of chemotherapy.
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A B C
CAM 0.5ug/ml  0.125 pg/ml 0.5 ug/ml
SM 16 2 8
EB 32 8 32
KM 32 4 8
INH 16 8 >32
RFP 0.25 0.125 0.5
LVFX 2 0.25 1

Fig.4 A: Clinical course and RFLP analysis of case 9. She was treated in multi-drug chemotherapy from 1999. All
subclones of isolates at 2000 had RFLP pattern A, but subclones of isolates at 2002 showed two different patterns,
B and C. Strain conversion and simultaneously polyclonal infection were considered.

B: Susceptibility test of each three strain. All strains were susceptible for clarithromycin despite of long-term
chemotherapy. MIC patterns of the other drugs were also apparently different. These strains were considered to be

different strains.
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Original Article

RELATIONS BETWEEN CLINICAL SUBTYPES OF MYCOBACTERIUM AVIUM
PULMONARY DISEASE AND POLYCLONAL INFECTIONS DETECTED BY IS1245
BASED RESTRICTION FRAGMENT LENGTH POLYMORPHISM ANALYSIS

'Katsuhiro KUWABARA, *Yasushi WATANABE, 'Koichi WADA, and 'Toshiaki TSUCHIYA

Abstract [Introduction] The epidemiology of Mycobacte-
rium avium-intracellulare (MAC) infections has not been
completely defined. Recently some reports presented poly-
clonal MAC infections. The purpose of this study was to
reveal the clonal diversity of Mycobacterium avium isolates
and the relation between clinical subtype of lung disease and
polyclonal infection.

[Methods] We categorized pulmonary Mycobacterium
avium infection to three clinical subtypes, tuberculosis like
type, bronchiectasis with preexisting tuberculosis type and
nodular bronchiectasis type. Mycobacterium avium isolates of
11 patients were studied for their heterogeneity using 1S/245
based RFLP analysis. The insertion sequence IS/245 is
repetitive element identified only in Mycobacterium avium.
Standard method of 1S/245 based RFLP analysis has been
proposed as a suitable technique for typing of Mycobacterium
avium isolates for epidemiological and taxonomic studies. At
least three distinct colonies were subcultured to single clone.
The subclones of the isolates were analyzed by IS1245 based
RFLP technique and some subclones were also examined by
antimicrobial susceptibility test.

[Results] Two of three patients of tuberculosis like type
were considered to be monoclonal infection because only a
single genotype was identified. And only one of four patients
of bronchiectasis with preexisting tuberculosis type was
considered to be polyclonal infection despite of long-term
observation. Although isolates were collected in two or more
occasions in clinical course over one year period, only a single
genotype was observed in two patients. In contrast, three of
four patients of nodular bronchiectasis type had multiple
genotypes.

Isolates recovered from patients with monoclonal infection
pattern following long-term treatment with clarithromycin
monotherapy became resistant to clarithromycin. In contrast,
three strains derived from one nodular bronchiectasis patient
were susceptible to clarithromycin despite of long-term chemo-
therapy including clarithromycin. The susceptibility patterns

of the other drugs were also apparently different. Strain
conversion due to repeated polyclonal infection was consider-
ed. These results of the antimicrobial susceptibility test sup-
ported clonal diversity of the Mycobacterium avium infection.

[Discussion] IS/245 based RFLP analysis possesses a
discriminatory power between the isolates on clonal level.
This study demonstrates that polyclonal infections are com-
mon in nodular bronchiectasis type and monoclonal infections
are common in tuberculosis like type and bronchiectasis with
preexisting tuberculosis type. And not only simultaneous
polyclonal infection but also repeated polyclonal infection
were observed in a nodular bronchiectasis type patient.

Drug susceptibility test showed long-term chemotherapy
including clarithromycin could change the susceptibility of
clarithromycin to resistant in patients with monoclonal infec-
tion. In contrast patients with repeated polyclonal infection
pattern would avoid drug resistance because of strain conver-
sion. This multiple susceptibility patterns identified in this
study would not have been detected by the standard suscepti-
bility test without subculture. And we also need the treatment
strategy considering the polyclonal infection.

[Conclusions] Polyclonal infections are considered to be
common in pulmonary Mycobacterium avium infection, espe-
cially nodular bronchiectasis type. Clonal diversity of Myco-
bacterium avium infection is an important factor to perform

chemotherapy and drug susceptibility test.
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