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Table1 Mechanism of action, ranking, dosage & side effect of administrable drugs

Ranking Drugs Action machanism

Careful irreversible
side effects

Standard dosages (adult, daily
dosage except for injection)

1 Amynoglycoside ~ Bacteriocidal to

1) SM segmenting &
2) KM multipling bacilli
3) EVM*
2 TH Bacteriocidal
3 PZA Bal.cterlogldal in
acid environment
4 LVFX Bacteriocidal, mild
5 EB Bacteriostatic
6 CS Bacteriostatic
7 PAS Bacteriostatic

Auditory disorder,
vestibular disorder,
nephrotoxicity

Hepatotoxicity

Hepatotoxicity

Optic disorder
Psychosis

15 mg/kg, 2—3 times/w
or daily in early phase
EVM: 1 g daily in early 90
days, 1 g twice/w later

10 mg/kg, 0.3—>0.5-0.7 g
20 mg/kg, 1.2-15g

3 mg/kg, 100-150 mg
15 mg/kg, 0.5-1.0 g
1020 mg/kg, 0.5 g
1020g

*EVM is at lower ranking in anti-tuberculosis drugs, but has the same side effects as SM, KM and is never usable
together with them. So it is essentialy listed at the same level with SM, KM. Many MDR tuberculosis cases show
resistant to several drugs, it seems to use susceptible drugs disregarding against drug ranking.
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Table 2 Results of medical treatment for HIV-negative MDR pulmonary tuberculosis

Reporter

Total case No.

Negative conversion
Success rate

case No.
Telzak (1995, USA)'® 22 21 95%
Park (1997, Korea)'” 63 52 83
Hadialt (1996, Indonesia)'® 169 55
Iseman (2000, USA)" 47 29 62
Tahaoglu (2001, Turkey)'” 122 89 73
Nobuaki Ikeda* (1991)*” 79 45 57
Koji Sato* (1995 270 40
Mitsumasa Ogawara* (1998)*? 76 42 55
Hironobu Sugita* (1999)* 20 14 70
Mitsunori Sakatani* (2000)%* 55 26 47
Eriko Shigeto* (2001)% 32 17 53
Takenori Yagi* (2001)%® 37 16 43

*in Japanese
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Table3 71 operative interventions of 64 pulmonary resections cases in Fukujuji Hospital

Operative procedure Right Left Total

Upper lobectomy 14 6 20

Upper lobectomy +resection of S¢ 8 10 18 o

Upper & middle lobectomy 2 0 2 42 (59.1%)

Upper lobectomy + partial resection of other lobes 2 0 2

Middle & lower lobectomy 1 0 1 } 0

Lower lobectomy 1 0 1 2 (2.8%)

Segmentectomy 1 6 7 ( 9.9%)

Pneumonectomy 6 14 20 (28.2%)
Total 35 36 71

Table 4 Results of surgical treatment for MDR pulmonary tuberculosis in

Fukujuji Hospital

1) Pulmonary resections

- Early negative conversion rate

- Reexpectoration rate of Tb. bacilli
- Final success rate (cure rate)

2) Thoracoplasty
- Success rate

3) Cavernostomy

97.2% (69/71)
13.8% ( 9/65)
91.7% (55/60)

75% ( 6/ 8)

- In 3 cases of 5, positive sputum smears were converted to negative within 3 months.

Table 5 Postoperative complications in 85 surgical interventions for MDR pulmonary Tb.

Early complications (within 3 months)

Late complications (4-12 months)

Operative death none

Continuing bronchopulmonary fistula
(fistula of bronchial stump 1)

Respiratory failure 6 ( 8.7%)
Pyothorax 5( 5.9%)
Postoperative bleeding 3
Chylothorax 3

Liver dysfunction 3

Others

(wound infection, penetration of br. wall due to bronchial

Tb., MRSA pneumonia, aspelgillosis, duodenal ulcer)

15 (17.6%)

Death due to tuberculosis 2
(massive bleeding from br. Tb. lesion 1)

Death due to bleeding from aspergillosis lesion 1

Death due to pneumonia 1
Suicide 1
MRSA pneumonia & pyothorax 2
Nontuberculosis fistula of bronchial stump 1
Pulmonary embolism 1
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Table 6 Results of surgical resection for HIV-negative MDR pulmonary tuberculosis

Reporter Case No. Operative procedure Success rate Operative death

Pomerantz (2001, USA)>" 180 Pn 88 Lob93 Seg5 98% 33%

Leuven (1997, South Africa)®® 62 Pn35 Lob26 Segl 80 1.4

Kir (1997, Turkey)>” 27 Pn20 Lob 7 96 0
(Tahaoglu (2001, Turkey)'? 36 89 )

Sung (1999, Korea)*” 27 Pn 9 Lob16 Seg2 96 0

Chiang (2001, Taiwan)*" 27 Pn10 Lob 13 Seg4f 89 4

Yutsuki Nakajima* 37 Pn14 Lob22 Segl 89 0
(1997, Cases in Fukujuji Hosp.)*?

Yutsuki Nakajima* 112 Pn32 Lob71 Seg9 87 0

(2000, National investigation)®>

Pn: Pneumonectomy, Lob: Lobectomy, Seg: Segmentectomy
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Tinvolving partial resections, *in Japanese
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Table 7-1 Indications of surgical treatments for MDR pulmonary tuberculosis 1
SHIT AV EHA R DI 1
Main targets for pulmonary resections are sclerosing cavitary lesion.
(It is better to remove active tuberculomas more than 2 cm in diameter together with cavities.)
IR DOI FASTEAL 2R
(DBRIZEEL, 2 cm KEL EORPIEBI MRS ET bR & 2\ 3 ) AT & w)
1) All cavitary lesions must be within resectable regions.
ZeAMERE DI BRFEFAN T dH 2
2) Cardiopulmonary risks are tolerable for pulmonary resections.
LHERE DS BRI 2 H B
3) Several effective drugs are essentially remained.
R RS B REA DS (Fro T2
Table 72 Indications of surgical treatments for MDR pulmonary tuberculosis 2
SHIT M I EHARR DM 2
- If any tbe. foci are scattering within the same lobe as cavitary lesions, the lobectomy is best indicated.
WA AYZE & [F— 3N USROS & WEiE
- If there are no lesions on opposite lung, pneumonectomy is good indication for tbc. destroyed lung.
ST AR 72 SRR A R O & B
- If small foci are scattering in extended lung area, some cure rate can be gotten by pulmonary resections
involving tbc. cavitary lesions under 3—4 susceptive drugs.
HATEATL BT b AES I~ EEMU Eh T, ZTRBEEEUHURICL Y, HIREOHERTHEIIRTES
- If pulmonary function is allowable, two staged bilateral pulmonary resections are probably indicated for
bilateral cavitary lesions.
FAER I TTRE T h AU, TEOZAMHREIE LT, “HNIREZEL T Lw
- If risk is too high for pulmonary resection, thoracoplasty may be indicated for apical cavitary lesions.
BRI STBR AR AT R 72 R O 2SRRI A LT, b 2 B L T L v
- Cavernostomy is effective to reduce amounts of tbc. bacilli in sputa for highly smear positive cases.
R AR B3 L TR ZERRISAER TH B
b5, oL LEE LIRS 5 LED D %, HIV

@E7-HHHIETH 5 Z2MRE L FHCTREL, &
HAFRIITOVEOPOERETHZAL, LI ER
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TREATMENT FOR MULTIDRUG-RESISTANT TUBERCULOSIS IN JAPAN

Yutsuki NAKAJIMA

Abstract Introduction: Multidrug-resistant (MDR) tubercu-
losis is now refractory against standard chemotherapy for
tuberculosis. The curability of medical treatments for it has
been up to 50-75%. In Japan several hundreds new MDR
tuberculosis cases are supposed to occur every year. This
review is the outline of Japanese preliminary guideline of
treatment for MDR tuberculosis.

Drug susceptibility test: One of the most important points
to manage MDR tuberculosis is the drug usages according to
drug susceptibility. Recently some susceptibility tests with
liquid media were introduced in our country, but Japanese
new standard test of Ogawa method (using absolute concen-
tration with proportion method) is still important from point
of true evaluation of susceptibility.

Medical chemotherapy: In MDR tuberculosis one-half of
two-third cases are cured by suitable resume of anti-tuber-
culosis chemotherapy. If patients would prove to be suffered
from MDR tuberculosis, chemotherapy resume must be
changed from standard resume to special one, that are made
from effective and stronger four or five (at least three) anti-
tuberculosis drugs including new quinolons. Those drugs
should be changed at the same time, not one by one. Although
CPM and Tb, cannot be available in Japan, but sometimes we
have to try administrations of those drugs, f -lactam antibiot-
ics, interferon. The duration of treatment will be 18—-24
months usually. If decreasing of tuberculosis bacilli in sputa
is failed under new effective resume through four months
treatment, surgical treatment may be indicated.

Surgical treatment: (1) In Fukujuji Hospital, Japan Anti-
Tuberculosis Association, surgical treatments for seventy four
cases of MDR tuberculosis were undergone from 1983 to
2001 March. 85 surgical interventions for them were per-
formed in 71 pulmonary resections (pneumonectomy in 20,
lobectomy in 44, segmentectomy in 7) for 64 cases, 8 thora-
coplasties alone for 8 cases, 5 cavernostomies for 5 cases, 1
phrenic nerve avulsion for 1. The result of pulmonary resec-
tions was as follows; early negative conversion rate of tuber-
culosis expectorations was 97.2%, reexpectoration rate of
sputa tuberculosis bacilli was 13.8 %, final success rate of pul-
monary resections was 91.7%. The factors significantly corre-
lated to reexpectoration of tuberculosis bacilli were pre-
operative positive bacilli in sputa, few sensitive drugs, other

cavitary lesions remained, postoperative prolonged broncho-
pleural fistula. The result of thoracoplasty alone revealed
75% success rate. In postoperative complications of 85 inter-
ventions, there was no operative death, prolonged broncho-
pleural fistula in 17.6%, respiratory failure in 8.7%, pyo-
thorax in 5.9%.

(2) Recently results of surgical treatment for MDR tubercu-
losis were reported in several literatures. Those success rates
were almost same 85-95% as our result. They seemed to be
very excellent for refractory cases against vigorous medical
treatments. So any surgical treatment for MDR tuberculosis
should be indicated more constructively in its earlier course.

(3) Indication of surgical treatment is as follows; Main
target lesions that should be removed are cavitary ones in
pulmonary or pleural foci. And any capsulated localized
tuberculosis foci more than 2 cm in diameter is better to be
resected because of the possibility of later cavitation. Surgi-
cally it is the best that all tuberculosis foci are within a
resected lobe, effective drugs remained as many as possible
and no cardiopulmonary risks. But even if patient’s state are
over those criteria, resections of more extended pulmonary
foci including in opposite sides can be tried within tolerable
cardiopulmonary function.

Other comments: Treatment for HIV-positive MDR tuber-
culosis and protection for nosocomial transmission of MDR
tuberculosis are discussed briefly in this article. Preventive
therapy for newly infected persons with MDR tuberculosis is
controversial. At this time just in MDR tuberculosis cases no
preventive therapy, careful following up, and drastic treat-
ment with remained effective drugs after developping of
disease will be recommended.

Key words: Multidrug tuberculosis, Drug susceptibility,
Medical treatment, Surgical treatment, Indication for surgery
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Table A proposal for treatment selection of pulmonary MAC infection with age and severity

Classification X-ray severity on first admission
by age IR R EERL
FEIX 5
Minimal change (within one Moderatly advanced (both Far advanced (total lesion
lobe and one side lung) lung lesion) exceedes one side lung area)
BHE (RZEAHT 1M 1 2EM) REE (R TIH) e (RAERE AR 1 AL E)
Under 50 y. Surgical resection (in case of Chemotherapy or Chemotherapy
50 At lesion with bronchiectasis) surgical resection (in case of LR
SRR (RE IR % LRGBS lesion without bronchiectasis
DRI D BHE) at another side)
AbLZR i F 7 3o (R
ERERES L VWS
Chemotherapy (in case of
lesion without bronchi-
ectasis)
(bEFRE: (REMEWRED 2 VWI5HE)
Over 50 y, Chemotherapy or Chemotherapy or Chemotherapy
under 70 y. surgical resection symptomatic treatment = 3:S
50~70 4% (L5 & 23R LS & 72 3 IESRE
Over 70 y. Symptomatic treatment or Symptomatic treatment or Chemotherapy
705 L chemotherapy chemotherapy L2k

IHEFE F 7213 b HE

HERE £ 7213 bR

1. Follow-up observation or symptomatic treatment can be permitt before beginning of multidrugs chemotherapy.

ZHIBEF OACFERRE % BIIAT 5 BT OIEREIC L 2REBEEETET 5,

2.1In case of surgical treatment, 6 month chemotherapy must be preceded in principle.

After the operation, one year chemotherapy is needed.

WRHRE R BN LB A T, BRI 6 4 B O ak 2 AT L, Bafflio Mtk d 40 1 FHMOFEREZIT) .
3. Classifications by age and severity are not strictly absolute.
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4. Symptomatic treatment can be changed to chemotherapy in case of worsening.
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Fig.2 Survival curves of pulmonary MAC infection (National Tokyo

Hospital, 1973-1997).

The origin is a date of confirmation of MAC by culture.
Mortality due to other causes are excluded.
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DIAGNOSIS AND TREATMENT OF
PULMONARY NONTUBERCULOUS MYCOBACTERIOSIS

Atsuyuki KURASHIMA

Abstract Pulmonary non-tuberculous mycobacteriosis in
Japan occurs more than about 5,000 cases annually. Among
them, about 70% are occupied by Mycobacterium avium
complex (MAC) infection. Considering the frequency and the
difficulty of treatment, we discuss mainly on pulmonary
MAC infection on this report.

At National Tokyo hospital, secondary MAC infection after
tuberculosis sequelae were 46.5% out of 170 pulmonary
MAC cases since 1969 to 1985, but it decreased to 19.4% out
of 268 cases since 1986 to 2000. In this same period, a type
of MAC infection like middle lobe syndrome without recog-
nizing preceding pulmonary disease, increased to 69.8 % out
of all pulmonary MAC cases (Fig. 1).

Recently, this type of pulmonary MAC infection, which
consists with scattered nodular lesion and local bronchiectasis
in middle lobe or lingula, attracts attention. Why is there
much frequency in women? Why does it originate from mid-
dle lobe or lingula? Although, it shows a characteristic X-ray
pattern, ant it is still an interesting problem, the origin of the
disease cannot be clarified.

First diagnostic standard of nontuberculous mycobacterio-
sis in Japan was submitted in 1967, and the current diagnostic
standard was made in 1985, through several times improve-
ments. These contents are almost similar to that of American
diagnostic standard in 1997, but the new revision that

reflected chest CT findings and bronchoscopic sampling etc,
is pressed now.

In the treatment, INH or PZA, which is a key drug in
tuberculous chemotherapy, is not a key drug in MAC chemo-
therapy. MAC chemotherapy is multidrugs combination
chemotherapy including EB, CAM, RFP, and aminoglyco-
sides. However, it is difficult to achieve complete regression
with current drugs combinations, and an early surgical resec-
tion is the most effective in case of localized MAC lesion.

We propose a guidance of treatment selection with age and
disease severity (Table). Fig. 2 shows survival curves of 104
cases pulmonary MAC infection at National Tokyo Hospital.

Key words: Nontuberculous mycobacteriosis, Pulmonary
MAC infection, Tuberculosis sequelae, Middle lobe syn-
drome, Diagnostic standard, Chemotherapy, Surgical treat-
ment
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