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In Japan the number of patient infected with M. avium complex (MAC) has been
increasing in contrast to a decrease of pulmonary tuberculosis. DNA probe method enabled
us be able to differentiate an isolated MAC into M. avium and M. intracellulare. From 1991
to 1992, we performed an investigation to apply this new technique of the DNA probe
method on 52 patients of atypical mycobacteriosis diagnosed as infected with MAC by the
ordinary method at the Higashi Nagoya National Hospital. The group consisted of 27 males
and 25 females. M. aquvium infection was found in 39 patients (M. avium group) and M.
intracellulare in 16 patients (M. intracellulare group). No significant gender difference was
found between two groups. The M. avium group showed more complications in contrast to
the M. intracellulare group. As complications in the M. avium group, pulmonary aspergillus
infection, bacterial pneumonia and bronchiectasis were found in 4, 3 and 2 cases,
respectively. The rate of drug resistance to antituberculosis drugs was high in the both
groups. Chemotherapy with isoniazid (INH) rifampin (RFP) and streptomycin (SM) in five
patients, that with INH, RFP and ethambutol (EB) in three were found to be effective after
4 months treatment. Three patients in M. avium group died of respiratory failure, asper-
gillus infection and renal failure. In contrast the prognosis of patients in the M. intra-
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cellulare group seemed to be better as there was no fatal case. We conclude that DNA probe

method is useful to differentiate between M. avium and M. intracellulare, and enabled us to

select more appropriate selection of the chemotherapy and to assess of the prognosis.

DNA-Probe test (AccuProbe),

Mycobacterium avium complex, Mycobac-
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IR, FERESRE ORUD & IEE R PURRE B 0 BN
&b, MR IEERIPIRERIE O EER S S E - TE
TWaP, 1978 % Tld M. avium complex EHYIE
P90 %E LD TV, ZDH% M. kansasii IENE
oL 1985 4F1cid M. avium complex JEHYE 1359 70
BV LT, WERIFEBRIED B Tt b %
WEEHET?, KETIE AIDS O HFIRERE LTHER%E
HUOTVW3, WEETW M. avium (M. A.) & M
intracellulare (M. L) \ZEYPF IR S [E B
SN TV Bal/D LIRS 5 T EAHIAL TE 7,
i DNA-Probe ZMHW\WT M. avium (M. A.) &
M. intracellulare (M. 1.) OEETONS LI ITHE -
V0, Sal, Fhfe bR MBI B Y B M. avium
complex JEYYEDBREERIE L OS2 EE DNA
—Probe #FlWTREL, % OERBEDZERIIDVWTR
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1. *RmBA

KL MAE, 199144 H &b 924 4 H ORI ENL#E
BiTHAEERRREEZ2 LAk 2 3 AROIEERHT
FREEAE 8235 52 il 518 O NI B 52 RIATH 5, FETE
THTRREIAE © 2 Wi (SN IR E TR B AE SL R0
KHEDBWHERER H W o — RN RE T RO 8 v
itz SR E BB BE S — IR R L i b DT, IR
G BAERE A & 0 ZIRENTE G L b D & L,

2. W&EHIL

DNA 7o — 7 5 2 b (Accu Probe 7 X b ) :
Mycobacterium avium complex DR ® ribosome
RNA #%E#)& L THEE hybridization ik O E D
6% %17 » 720 DNA 7o — 7 OE#IC 3 LF R E
THBT V)V =9 LT AT IVERO, FRELL W
%1 %/ T 37°C © 2~3 ML ET 2, HEH
F 2 — ZICHEBEFO 1 {EH#EH 4 H & Reagent 1 (Hepes
7 YitF Y v ) & Reagent2 (INJH) D& 100

wl FoMA % & BEMT 5, AEBESAZRICT, 60
~70°C T 15 5 R T I UEE LIAE S € rRNA Z1iliH
T35, 95E5°C, MBMEK, T o0 i 100l =&
DNA Yu—7%a—hLfz7a—=7Fa—7IHHLL,
60°C, 15434 » % 2 ~—+ L, hybridization 2T
9y, EHI, 7O —7F a— 7 Reagent 3 (1358)
% 300l N A BRI, 60°C, 15 5fA v Fa~N—1+7
B, RIS, 7To—7Fa— TRLEFLERE (V-
F=) izt oy b L, HiE & BRILKHR L KRS H Y
v A EEN B EALERIES B T D RLU (Relative
Light Units) TRah 3, 30,000 RLU LI EZRTHK
RAEBE & HE T 5o SEHIOMERE I, 1 %/
T 3B FITHIE L 720

RO BRI & INH 0.1 meg/ml, 1 mceg/ml,
mcg/ml : RFP 10 mcg/ml, 50 meg/ml : EB 2.5
meg/ml, 5.0 meg/ml : PAS 1 meg/ml, 10 mcg/ml
: TH 25 mecg/ml, 50 mcg/ml : CS 20 meg/ml, 40
meg/ml : KM 25 mcg/ml, 100 meg/ml : SM 20
mecg/ml, 200 mecg/ml : CPM 25 meg/ml, 100 meg/
ml THGET L 720

BrERER

1. 1991 4F 4 H &b 924 4 H oo E L HEETHRY
HEFRERICET A M. A EE M. 1 iED LR

M. avium complex JEGYE 52 Fld 55 M. AL JER
36 # (69%), M.1. fiEiz 164 (31%) T M. A. iE
DT E A ED TV,

2. M. A.fiEE M. 1 JEDEKRBZ D L

1)t H# (TableD

M. A FEOB&LHIE19: 17, 20> b0BHDFY
LEHALE 68. 1510, 9 1%, MED PN 63. 319, 2%
M. A. FERIADFIG4EN 1T 65.8+10. 4 5K TH - 7o M.
IIEOBLHIE8:8, %05 b0HEMEDFERI
64.0+10. 2 1%, ZCik O FIgERRE 72.4£6.95%, M. L
RESARDOFYIEN 1 68. 219. 9 TH » 70 MiHE & bk
EOHRIZEB WTERE D - 705, M. LIEORHDOIE
WS M. A TE D D4l & LkNEEEE b - TEl
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Table 1 Background of the Patients

Subjects
Sex M. avium M.intracellulare
Male 19 8
Female 17 8
Total 36 16

No significant gender difference was found between
M. avium group and M. intracellulare group.

Age”
Sex M. avium M. intracellulare
Male 68.1+10.9 64. 0+10. 2
Female 63.3*= 9.2 72.4+ 6.9%*
Average age 65.8%+10.4 68.2+ 9.9

* Mean = SD (y.o.)

* % The average age of female was higher in M. intra-
cellulare group than that in M. avium group (p<

0. 05).
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ZaR L1z (p<0.05)

2) —IRIEYR, TR

M. A, FED—RIEHTNZ 42 %, IRIEGANL 58 %,
M. L fE D —REQH 19 %, IRIKERIZ 81 % T
M. L. iEDIE 5 28 T IRIE G o LR S W RN B - T,
T/, M. A EO—RIERBI DR M. L AEICH L&
WIS & - 720

3) BELERE (Table 2)

M.AJEDS bTHRALHOOHIEEET S bDIE
36 it 27 il (75.0 %) TH>12o DD HIFRIFEHER
ODHFEEET LD 24 (66.7%) T, TOMNRIE
fiti k5 K% 21 1 (87.5 %), Wi 7 2 ~< v ¥ L ZHE 4
(16.7%), W% 3B (12.5%), K[&E XILRIE 2 Fi
(8.3%), "WFIRAZL 26 (8.3%), RVEMEMI% « i tiR
it e S ZENEN 1P 4.2%) Th-1eo BEMER
BEAHTE DI 6H b 28] (61.1%) T, £D
WRTEHEE R 3 (13.6%), B » BEEE 2 Fi
(9.1%), REZERE 16 (4.5%), IBA 1H (4.5 %),
FFREsE 361 (13.6 %), BERRE 2 6l (9.1 %), mARIMIE

Table 2 History of Pulmonary Tuberculosis and Complications

M. avium (n=36)

M. intracellulare (n=16)

History of Pulmonary

Tuberculosis

Pulmonary disease

Pulmonary aspergillosis

Pneumonia

Bronchiectasia

Respiratory failure

Pulmonary fibrosis

Pulmonary abscess

Pneumothorax

Abdominal disease

Chronic gastritis

Gastric ulcer

Gallbladder cancer

Cholelithiasis

Liver dysfunction

Cardiac disease

Cardiomyopathy

Hypertension

Diabetes mellitus
Hyperlipidemia
Others

None

21(58%)

W = = DN W

2
2
15
3( 8%)

13(81%)

Pneumoconiosis 1

Gastric cancer 2

Aortitis syndrome 1

2
1( 6%)
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Table 3 Chest X—ray findings (ft%RHE

M. avium M. intracellulare

Type

I 1 1

I 25 12

I 9 3

v 1 0
Side

b 27 14

r 4 2

l 5 0
Spread

1 2 1

2 24 10

3 10 5

(P12) (pl1)

& K EBI0B B 65

201 (9.1%), OHHELH (4.5%), &IMELH 4.5
%) 1ETH -1,

M.LIED IS THBALHOEIHEEAET 25D 16
Bidiepl (38%) TH 720 DD LIFRIBEEES
B rboi 26 (12.5%) <, ZOWNRITEfES
Mamszenen 1FlI¢T>TH -1, 2EMWEREALEHT S
b3 16 fld 64 (37.5 %) T, T DNRIEHE 2 #i,
HE « KEIRAIERE - > oWz hen 1fldoT
aﬁof:o

4) My X#RATA (Table 3)

Rl X AR L3 B AKEASIR 2 ORI A VL To
BLU/co MUARE W DR 2561 (69.4%), MA 9 H#
(25.0%), 1, NBIiszhzn 16 (2.78%) & 0%
BikbZ L, ROTHETH > 7o, BANEHE A 27 F]
(75.0 %), =M 5B (13.9 %), FHM46 (11.1 %),
IEASD & 2 48 24 ) (66.7 %), 3551041 (27.8 %),
1726 (5.6%) TH-1

M.LEG IR 126 (75.0 %), MAI3H (18.8 %),

Table 4 Therapeutic Efficacy of Antituberculosis Drugs

M. avium M. intracellulare
Initial 9/15(60.0%) 3/8(37.5%)
treatment
Retreatment 5/20(25.0%) 2/8(25.0%)

Nine patients in the group of initial treatment were treated with
antituberculosis drugs successfully and had sputum conversion
(continuously negative cultures for 12 months or more) in M.

avium group.

Although the number of patients studied was small, the initial
treatment with multiple drugs resulted in a higher success rate

than the retreatment.

Table 5 Sputum Conversion among Various Regimens
in the MAC Patients Untreated Previously

Rate of Sputum

Regimen * Conversion
INH+RFP+EB 3/3
INH+RFP+SM 3/5
INH+RFP 1/4
INH 1/2
INH+RFP+EB+SM 1/1
RFP+EB 1/1
INH+OFLX+EM 1/1
RFP 1/1

* INH, isoniazid ; RFP, rifampin ; SM, streptomycin sulfate ;
EB, ethambutol ; OFLX, ofloxacin ; EM, erythromycin
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I 8D 16 (6.25 %), MMM 14 # (87.5%), H
26 (12.5%), LADIF 251041 (62.5%), 34
56 (31.3%), 17516 (6.3%) Th -1

5) BEEMRM

M. A ETRAF7%—-0%533.3%, 1-4%522.2%,
5-6511.1%, 7-10%530.6%, AUH2.8%TH -1,

M.LETREA7+—-0531.2%, 1-4%518.8%,
5-6%18.8%, 1T-10531.2%Td -7,

EIREERBE TIE, M.A EEO+1355.6%, i
13.9%, #1230.6%TH 7o

M.LJE®D + 1% 56.3 %, t1d25.0%, fid18.8%
T, WHE b+ BEHE LD TV,

6) PUkEAICK T 5 MR A Rk

CSicxtd BEEME M. AL IETIE 72.2 %, M. L fE
TI337.5%T, M. A JETE» >t THIREAL T
M.A.fE30.6%, M.1.JE43.8% Td » 120 SM IR
LTRMLE125%icosBEMEERL, M. A ET
120.0%Th -1, INH, EB, PAS, KM, RFP,
CPM icBVTIRIZE A ETXTOREFIDHEHEEZ R L 720
iR ARG B VW T M. A EETI CS & TH g,
M. L. Tk TH, CS, SM IZE&ZMHER LT,

7) i (Table 4, Table5)

BEOBENMEOHIE IR, AMRBORECEE, M
XHFT RIS ET A OBERY S D M TH 5, 50
BERRMEALD & TIERENR 2 HIE L 7zo ERHALY 14
DL #kiss U 72 REf % SR & L7zo M. AL JE 36 b 15
Bl (41.7 %) HulEiEEpT, 2055 9F (60.0 %)
BWEHTH - 12, PIEIOHBEENRIZ INH+RFP+
SM 3 fil, INH+RFP+EB2 #|, INH+RFP 1 #l,
RFP+EB1#l, INH+OFLX+=xYzxa<w4v>r1
#l, RFPO & 1 flTH - teo —IREID 8 Hlch 5 f

373

(62.5%), —xkFD THIth 4B (57.1%) BLEHIT
H oo M.LJE 16 Bk 8 B (50.0 %) W3 #IEEHEH
T, #F05H 3P (37.5%) HBHEHITH -7 HIE
OBPEANE X INH+ RFP+ SM+ EB1 i, INH+
RFP+EB1fl, INHDO# 1BITH -7z, —&KEIZ 1
BlOHTHERTH > 1o IR THIT 26 (28.6
%) < M. L iERIEOBEREVD IR REMN I EAL
EEHTWikbEEL SR,

FIEERE M. A. FED 36 HId 20 # (55.6 %) T,
z0 5 b0 56 (25.0%) HokEF, 14461 (70.0 %)
DEEZNF, 1 BIBRHTD - 7o KEP OIRFRNEIE
INH+ CAM 2 f#, INH+OFLX 2 #|, INH+RFP+
EBLHITH » 1o —REIZ 6 Hlh 2] (383.3%), —.
WENZ 14 3 (21.4%) ThH-7%o M. L ED 16
Bl 8 FIHFIGHEHITH 54, 26 (25.0%) »kE
B, 64 (75.0 %) BEHPITH - o AEBIOWE
BNZAE INH+RFP+EB 14, INH+RFP 1T -
too —RENE 2BIh 0B (0 %), —IRELL 6 Bilch 2 Bl
(33.3%) TH » 1o BHHNOBEEEIEE (Table6)
12, M. A.JETIESM75.0%, EB66.7%, RFP64.3
% , OFLX60.0%, CAM50.0%, INH36.4% T,
SM, EB, RFP #5@h -7z, M. L iETid EB100.0 %,
RFP44.4%, SM33.3%, INH35.7% T EB &b
Ehot, MBEODLE LSEH OPEEEIEE T EB
77.8% , SM57.1% , RFP56.5% , INH36.2 %,
CAM 33.3%, OFLX42.9% T & -1, HEEEIEED
RS OHIE M. A ETIZ1HI10 %, 2%#46.2 %,
3%163.6%, M.LAiETIZ 1%125.0 %, 2#120.0%,
3HI50.0%, MBEEALESLE 1K 14.3%, 2 #l
38.9 %, 3% 58.8 % THHEHIA L Wi LHEE LR
DED» -7z (Table Do

Table 6 Sputum Conversion Among Various Drugs

Sputum

Conversion

M. avium M. intracellulare

Total

Streptomycin 3/4 (75%)
Isoniazid 12/33(36%)
Ethambutol 4/6 (67%)
Rifampin 9/14(64%)
Enviomycin 0/1 ( 0%)
Ofloxacin 3/5 (60%)
Clarithromycin  2/4 (50%)
Roxithromycin  0/1 ( 0%)
Ciprofloxacin 0/1 C 0%)
Others 1/2 (50%)

1/3 ( 33%) 4/7 (57%)

5/14( 36%) 17/47(36%)
3/3 (100%) 7/9 (78%)
4/9 ( 44%) 13/23(57%)
0/0 0/1 ( 0%)
0/2 C 0%) 3/7 (43%)
0/2 ¢ 0%) 2/6 (33%)
0/1 C 0%) 0/2 ( 0%)
0/0 0/1 ( 0%)
0/1 ¢ 0%) 1/3 ( 0%)
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Table 7 Efficacy of Combination Chemotherapy
Sputum Conversion
Number of
Antituberculosis Drugs M. avium M. intracellulare Total
1 1/10(10%) 1/4(25%) 2/14(14%)
2 6/13(46%) 1/5(20%) 7/18(39%)
3 7/11(64%) 3/6(50%) 10/17(59%)
4 0/0 ( 0%) 0/1C 0%) 0/1 ( 0%)
MO“thIO _ Table 8 Outcome of Treatment
(e}
o Outcomes M. avium M. intracellulare
o Improvement 14(39%) 5(31%)
5T 000 oo No change 18(50%) 11(69%)
000 Death 3( 8%) 0
000000 [e] Unknown 1( 3%) 0
0 The cause of death was related to respiratory disease in
M. avium M. intracelldlare two patients. One patient died of a renal failure.

Fig. The Time Needes for Sputum Conversion
It was shorter in M. avium group than in
M. intracellulare group.

8) PR L TOMRM (Fig)

M.A.ETI, 2H7HAMB6H (42.9%), 3#H 34
(21.49%), 4HH4H (28.6%), 9HH1H (1.1%),
M.LIETE2H7H 16 (20.0%), 44724 (40.0
%), 67716 (20.0%), 8 #7816 (20.0%) T,
M. L IEDIES5H M. A. FEICH B LE THRIASED -
7o

9) #x J& (Table8)

M. A.4E 36 filch 14 Gl ASSEH, 21 Fl 13 Bsefic Bk
WL, 0550 3FIMEEH, Eo 1BIIEIAHTS -
too FERIE AM SE D EALIC & BIREAALDS 2 6, R
EM1HITH - 12,

M. L fiE 16 #ilch 5 A BEEflT, Ko o 11 flidHsE
FNTHER L 7o

E =

MAC ORIEER & L TRIEEORFTH, SR
NOET 180 BERKIGEN DT, Mt £ 5 5%
NOET, BERAE, BUEEE, 2704 FrLrerok
W & iU, EENG, SOESIRGRAE, Ffifgs Lo
RIERA3 B 5o MAC 135 < OTURERHA P —EDTEH]I1
9 BMEEAEL, £ OREIR—HkicREETH 5,

The patients who died in this study were all in M. avium
group. The prognosis of M. avium infection is considered
to be worse than those of M. intracellulare infection.

PRI, M.A. & M. I O#MIREEEZL ShTL
7ohs, Falt, REB X UOFHREE ICEN DNA Probe
DFIFEIC & » THEIAS T M. A, & M. 1. DL
ATRE L 18 5 7o MW BT 455 DNA Probe TZ4ME
DD 5> —EDLRFEL 7 L 7 ik AT LERT
o e, il RS DNA Probe (Accu
Probe) W& SR INT—ROKRAZTHHHTE
BEHIT 51,

AE, FhibIi34bEic B BIEERRETE D 5155
N kfk% DNA-Probe (Accu Probe) %\ Tifj
BaBU, RPN HEBRET U o,

MAC &, KIEcBWVTHBEIISZEDD D, BIrELIP
i ML LE, A#tA LIt TR M. A ESZ VL E
WESNTHBD®Y, HEETd M. A, JEH 36 #1 (69 %)
LERRDFERERL 720

KASIE, M. A EE M. 1 iE£HE LT, Hikh
AE, G&, BESHHE ERX PSERLcBLVWTEE
DFERB - EMELTVWE, YT}, fib
OSEAAERNIC B 0T 2 BERIIC 1318 h » 72 88, k21
DEmMELLET 2 E M. A EOLHELD M. L EEOLK
HOEHD I I VEEEE > TEEERLEL (p<
0.05)0 BEESOHEICRI L 3 S HIE OB M. 1.
JEDIE DD M. A TEICHANRE D 57208, ZDE» DN
BLUZOMOEEDOAHHER M. A JEDIZ S L Hh -
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BEICBAL T, in vitro TRMETH->TH, %
KB AT>TA B ENED LVEHEE LD LTV
g0, EL® FYIEB L OHREESY 68 BOR
HALERL, Bic—kBTIE 8T %EEEKT, {LEEAR
Tid KM, EB, RFP 258 HIPHHEEEZHEL, C
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HELTWB, &5iT, {0 BMRBE 2R
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HEBVWERXTV B, KR 13 SM 1213 KM
& RFP2EUHAALEELZNLA L ZHE L& T
2, BB THEERCHRBRME LSS ERTE B &N T
W3, HA?Y 3EsERER, >5 RFP, SM, EB &L
<& RFP, EVM, EB AR &b xT W3, AP 13
Wk A W REt T T 3 2 27) a v FEl&E RFP %
SEUBENENERNTWV S, KITIE, Clarithro-
mycin & OHFHBEEOERESTE S LTV 319,

EERBI T & HER DA & [E R ICHIENEREGI D13 5 257
BRI LN ERIEL, BT M. AL E
60%, M.LJE38%& M. A JEDIE S D5ED - 126 #]
EliG#EfI<ld INH, RFP, EB & INH, RFP, SM %
Z DD BB EICENEN TV I, (LEERBI O RS
IERTIIEBM 8% EikbE <, SMBLU RFPST7
%, Ofloxacin 43 %, INH 36 % &V TW5, &5
WHECBEL T, 1R LCIZ2HI& D & 3AFIDIES
DSEE IR 59 % & AR Lo

M. A. & M. I 2FERMICHET 3 2 & 3ERICHEE
TAMEELAPHEICEfishs colfcd b, M.
A HEERA LB L T M. LIE L D EEEIZ RV,
FHIBE LTI M. A EDIE S BEHSERD EHEX
hTE0®, HARFATOHETRBFE VI L, S M. A.
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SO bE, IOUMTIBEE LTV AaEEED &
%,

AEOPIET M. A FEE M. LIEDQERBIC>VT
SRS N, FREFEGDISODOTE SIckE!
AT BMENH B EEZ LN,

& B

1) 1991 % 4 AH» 5 928 4 A TOERNEERFES
HERBEIC B 5 MAC BRYYEDBRE 52 flogE kv
SEEs B % DNA-Probe # 0T M. A, M. L
SREEL, #OEEREOER IS WTHREL .

2) MAC ERYLE 52 Birh M. A. fER& G213 36 1 (69
%), M.I BEGHEL 16 B (81 %) T, Mtk L OHEd
X RABIc BV TER N, - 12,

3) M. L EDQMEDERL M. A, IEDO D EERIT
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