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THE RESULTS OF TREATMENT WITH MINOR DRUGS, L E.
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SEVERE PULMONARY TUBERCULOSIS PATIENTS
DISCHARGING BACILLI RESISTANT TO
ALL THE THREE MAJOR DRUGS

Nagoya Research Committee of Diseases of the Chest

(Received for publication August 25, 1965)

This paper reports the clinical results of treatment with minor drugs, kanamycin, ethiona-
mide and cycloserine to 341 patients with severe pulmonary tuberculosis, whose organisms
were known to be resistant to all three major drugs.

The Patients and Methods

The patients had already been treated with antituberculous chemotherapeutics more than a
year, and they were discharging big amount of bacilli in sputum, had more than two cavities
with sclerotic wall or multilocular cavity with sclerotic wall or large cavity with sclerotic wall
on radiogram and extent of lesions were moderately or far advanced.

The following drugs were used ; kanamycin 2g. twice weekly, ethionamide 0.5g. daily
and cycloserine 0.25g. twice daily. Clinical evaluation was made by means of sputum conver-
sion rate and radiographical course.

Consecutive negative cultures for at least 3 months was necessary for the term “negative
conversion”, and as the criteria for evaluating the radiographical course, the standard for
evaluation of X-ray findings by “Gakken” classification was used.

Results

Seventeen patients were treated with three minor drugs for the first time, and 11 out of
17 (65%) converted to negative on at least 3 months consecutive culture, 9 out of 17 (53%)
on at least 6 months, 5 out of 15 (33.3%) on 9 months and 4 out of 15 (27%) on twelve months
consecutive culture,

Sixty three patients were treated with two minor drugs for the first time and 23 out of 63
(36.5%) converted to negative on at least 3 months consecutive culture and 9 out of 57 (19.8%)
on twelve months consecutive culture.

One hundred and ninety one patients were treated with one minor drug for the first time

and 7 out of 191 (4.7%) converted to negative on at least 3 months consecutive culture and

* Nagoya—kesearch Committee of Diseases of the Chest (Chairman : Susumu Hibino), Ist De-
partment of Internal Medicine, Nagoya University School of Medicine, Tsurumai-cho, Sho-
wa-ku, Nagoya, Japan.
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2 out of 190 (1.0%) on twelve months consecutive culture.

There were no significant differences between the three-drugs and two- or one-drug group

in the severity and the extent of the disease and other factors before treatment, so the differ-

ences in results may be reasonably attributed to the treatment given.

Among cases showing negative bacilli on at least 3 months consecutive culture, first nega-

tive result was observed as late as the fifth month after start of chemotherapy,

therfore when

negative conversion was not observed until 5 months after start of chemotherapy, the regimen

should be changed to other regimen.

In order to prevent bacteriological relapse, the minor drug regimen succeeded to obtain

negative conversion must be continued for at least 9 months and more preferably 12 months

after first negative result.

Among patients under this study with resistance to major drugs and with chronic advanced

lesions, radiographical changes were slight and the closure of cavity was observed only in 16

(4%) of 402 cavities with sclerotic wall after six months chemotherapy of minor drugs for the

first time.

Cyst-like change of cavity was observed in 24 (6%) of 402 cavities, which suggests the

possibility of “Open-healing” of cavity.

Negative conversion was not observed by minor drug chemotherapy among cases resistant

to these minor drugs.
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Table 1 (1).

MMXBREAFTRCThEEL LOERYEL, »0%
Bis\ LA R T 1B KRBT AT 5 EAEM&E X
FEW %3 %5 Kanamycin (KM » Bgi2), Ethionamide
(TH &8%72) 3 X0t Cycloserine (CS »BE3E) D=k
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Negative Conversion Rate among 412 Pulmonary Tuberculosis Patients Discharging

Bacilli Resistant to All the Three Major Drugs, Treated by Minor Drugs for the
First Time Observed by Background Factors before Treatment

Sex ‘

Duration of previous i Bacterial content of

. Age

e . chemotherapy Gear g enument
| Male |Female = ~39 | 40~ ~1 | ~3 31~ G+ G(=) G )
T - i Cl) [ CGh) | Cu+)

. 35/183 | 11/104  25/153 21/134, 3/15 13/92 30/180 ' 14,193 9/42 ' 23/52
With one drug | 19750 1067 | 25. 1% | 16% 209 14y | 17%  7.3% 21.4% 41.3%
Two drugs 33/65 15/34  21/43 | 27/56 56 | 22/34 | 21/59 2970 | 5/9 1120
combination 50.77 | 44.1% | 492, 489 | 8347 64.8Y 35.6% 41.5% | 55.6% 70.0%
Three drugs 78 | 1218 | 812 1114 33 | 99 | 714 | 1420 | 33 | 273
combination 87.5% | 66.6% | 66.6% | 78.5% | 100% | 100% ‘ 50% ‘ 70% ‘ 100% [ 662

Notes : Negative conversion denotes consecutive negative culture for at least 3 months.
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Table 1 (2)
- Extent of lesions Type of lesions Extent of lesions .
Treatment with | (N.T.A) (Gakken) | (Gakken) ‘ Type of cavity
o i

Kx 3 | Kx1-2 Non-scl No
y 3| yl-2 erotic cavity

'

minor drugs Fa. | Ma. | Mm. Fa.* | e B+ Large Me- ‘Small Kz
| I diu ‘

With one drug 25/221 20/62  1/1  5/83 32172 9133 13/16229/117 48 16166 569 1017 10,25} 5/10
€ 11.29,32.29 1009, 6.19 18.79% 27.3% 8.0% 24.8% 50% 9.6% 7.27% 59.09 40. 0%; 50.0%;

With  two ‘32 75:15/23  1/1 10/26 32/62 6/11 23/54 23/43 2/2  24/56 11/24 2/5 8;10‘ 3/4

drugs 42,694 65.0% 1002 38.59% 51. 69 54. 5% 43. 494 53. 49 1009 437, 467, | 407 | 80% | 759
With three 15/21 4/5 | 36 1114 56 6/12 1213 11 813 6/8 | 1/l | 4/4
drugs 71.59% 80.0%) 5095 78.6%83.2%, 502, 92.4% 100% 61.5% 752 100% 100%

Fa*:Far Advanced-mixed C**:Fibrocaseous B***: Caseoinfiltrative

EHIC N T D ZEFAIMCFR LD BRI & HTHIER 341 IO ZITHEDTE BITHIFR & 1772 o
BB EEZD I LNELLRDDT, BFRHRED S 720 T HIN LDIEGINT AL h OFEIEMGZIETS
7Y FRBET D ERD DRFE S H RIS b b oA DALBHCR R A R TREGI L B2 bhd o TH BAED
RN EEIE RGO 4 412 e E¥ > TR« DR A DEFRFIIKIDZ L TH%,

FReED 3 7 AU LD EERMRGERE B Li-DpiFE ThbbR1ORTIEL, FARLUHTESLED

1Thbo mtek Didiel, ZRFBEGSHIOESARNLL 3 £LLEA
Thb bl LUES T L CEBRER R 70% 5> TR Y, BFERR TS EHFENN 75% T
N2BD DRIV, KA Fig. 1. Background Factors of 341 Cases before

BHRIOAHIR G DT Starting Minor Drug Treatment

BRI O R < 72 53 L&

BRERTETL, bRl e g s pge Cest  Duration of previous

242 chemotherapy
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BEEBM T b bR BEE Female 40y.~ 3ly. ~ 3. ~2y. ~1y.
BOATL S DO TR
geh PE :
POPEED B RO T No.of Number of months with positive No.of
HElERELE b TH cases cultures during 4months before cases 954 Amount of bacilli in sputum

starting the minor drug
260]  chemotherapy

o XATHTIXNTA 78 200 200
T Mm D30, %M 100 100 " 9
30
ETRIVBEOLDEEDL o — 2 L —m 1 o o
o 4 3 2 1 Unk- S(H) S(+) s s(4)  s(n)
HTHBEEFHRNERTH months  months  month month ROWR  C(4or more) C(+) C(+or more) Cé+; C(-)
Do FABRESZ DT
2 Lks X OV ERE{LEEZS :
. . o No-of B tent of lesion No. of No.of
RDZD DI X O BE{LREZ ("3“330 (N.T.A.) €ases  Type of lesion cases Extent of lesion
ﬁf‘%*d\giﬁ]@ i‘é.% ﬁémj 300 (Gakken) o2 (Gakken)
(3, BLREE KZAE 1 LB 200 200 172 143 200 -
LS BERREGIC X TEDH 100 I 100 l I I | e
EoATN = 0 — 0 0 — 0 0
BTl %@ﬁ%ﬁg%mb Far Mod. Min. Far Fibro Caseo Large Medium Small
o adv. adv. :(‘{l"am' 2‘::&_ infltr.
mixed
R e L Fooc s
ERODREEHET S 5 2Tk
No.of
- 28 ESS N . -
LT h bEEEL L'\TT“ ”595243 Type of cavity lh'e se 341 Cat““ alle 1l|d<.9\§1 e
53 - S ulmonary tube 1S 7
?"Zi)")fﬂ;&“%%b S 200 {:atlll wsl;tzr‘:t Ytilud‘;l“hwlj‘? araing
b LRGSO % maer drugs.
M1gLE, HRERSE B 1. o+
:Eﬁ;x %?«@TEJ:*%—EZHJ:@;@ Kz Large On; Nn|n> No
. or many med, or sclero- Ca\lt_\'
B b, BZECLTELS BT T

Fin & fo X E KE{LBEZIA % walled
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Fig. 2. Bacilli Negative Ratio by Each Month
after Starting Treatment with Minor

Drugs for the First Time
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Negative Conversion Rate by Combination Treatment Using Minor

Drugs for the First Time and for the Second Time

‘ For the first time ‘

Treatment with

Retreatment

: ¢  No. of o - ‘Ne of | No. of |
minor drugs Seed | conv Somver.| Combination-method | NS | eonv. |SOMST
With one drug 191 7| 87y | 15 i 0o 0%
. ( " Both two drugs re-treat | 13 0 [ 0%
With two drugs 63 23 36. 59 i
i e qrue ; 36.5% | Gne drug for the first 19 3 | 165
} ( | Three drugs all retreat | 5 | 0 | 0%
With three drugs 17 i 11 65.0% 1 One drug for the first ‘ 6 0 0%
{ <‘ Two drugs for the first | 12 6 ’ 509,
| -
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Table 3.

Length of Consecutive Negative Culture by
Treatment with Minor Drugs for the First Time
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bb 42 ) 84% A KANLEBAAE
34 AUMEE R L Tx D

Lo o e | Ve | Vi W g 5 % ALLKIC & AR I (LR LabC
3 months 1117 65% | 23/63 36.5%  7/191 3.7% ToTWh, O HRD Lk
6 months | 917 53% 12/61 19.5% 4/191 2.1% KB 5pa% 4 e L5 B B RICE
9 months ‘ 515 33.3% | 11/60 18.5% | 2/190 1.0% FatEfbd 2 U T e LB AR E DML
12 months 415 27% | 9/57 15.8% 2/190 1.0% FE, T A ETRE TR
LEZbhS,
Table 4. Time Interval between the Start of 2) HEB&GEORE

Chemotherapy and the First Negative Culture
among 50 Cases Treated by Minor Drug
Chemotherapy and Showed Consecutive
Negative Culture for at least 3 Months

Month after

start of
minor drug 1 2 3 4 5 6 7

chemotherapy

22 1 9 5 3 0 0
- - 42/50 84% - -

- - - 47/50 949 - - -

-~~~ -50/50 100% - - - -

No. of cases

Fig. 3. Bacteriological Relapse Rate by the
Duration of Consecutive Negative Bacilli
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HWHORL 53 Y HRBAOBERERIRL, 758
B X9 H BRIBHERLGI T 6% Bk HgENNA D
nan, 10 » AU EEBEEFGEGI T F o Bk
AR bR,
ZOBBEROMBEY T OREFF A BT TDO%3 S
AR X0 6 » ARkt 2 BISEOHE CTHRa-ThiE
S5O eLMrbe Tiebb3 AL EBEERGEATIIL
DH3HAMTIY 24% D, FDH6 HATIE 28% D
BBRENRA ONDY, BERGIROR b iE>T
BBERIEL, 12 7 AU LEOBRERFHRAITIX T 0%
3H AR IV6 N AIOEEFCLBHBEITEF LA
bhighotc,

b) AHEERDOFEE R
KICHEELA 1B bhisha &0 by O ERE
ST HE kA Z bk L T—&KAE X9V 7 7 F
ZDOZ r XEWFRO VI CERCEEL S 55, 2k
ZRFATTD 5 bhs EE A B O L TL EhiEEY kT
AP L W EWIEELRHTH D,
FOXAHEET b b RAIFIE E 22 2 AR A
OHEEX B UIBE, TONHEEROEERIERE B &
LHEFEHRD 45 ABOBBIERLR L2 b O Th
Bo Tieh LM HEERMOIENE A% 8 » AKilio L X0
FEEET bbb IRAIOEREY S L) 1=k

Table 5. Bacteriological Relapse Rate during
Three Months and Six Months after Negative
Conversion, by the Duration (Months)
of Consecutive Negative Culture

Duration of Bacteriological relapse rate
consecutive No. of
negative cases

culture

During 3 months/During 6 months
after after
conversion

conversion

3 months 46 11/46 249 ‘ 829 28%
6 months 24 3/24 1295 | 1/18 5.5%
9 months 19 1/19 5.3% | 014 0%

12 months 14 | 0/14 0% | 0/5 0%
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Table 6.

after Changing the Regimen of Minor Drugs,

® B B4l & B1F

Bacteriological Relapse Rate during 4 Months

by the

Duration of Consecutive Negative Culture

" " Duration of consecutive

i 3~5 H~R 9~11 12 months
nce}lg:rtllg‘;ig‘:l:g:;eegbiirfug;e months r:c;nths months or longer

of minor drugs o

| 58 627, 25 40% 03 0% 0/1 0%

Bacteriological relapse | 8
rate during 4 months | |~ 58 —,
after changing the |[— —— 0/4 —-—]
regimen | 715 |
Table 7. Radiographical Changes of Cavities with Sclerotic Wall

in Patlents Treated with Minor Drugs for Six Months

Radmgraphxcal change

Type of ' No. of -

cavity | cavities !\‘/[;%ir i Si}';gp}}t Ln;:hdm~ Er}larged Closure \(E:%Satxl)‘gkee
*K x 119 | 1.7% | 31% 4895 18% 11% 8.5%
*Ky r 67 | 0% | 15% | 76% 9% 3% 6%
*Kz | 216 | QS%IIIS/’ 829 6% |09% 4.6%

*Kx : Ring-form cavity with sclerotic wall

*Ky : Cavity in the sclerotic lesion

*Kz : Multilocular cavity with sclerotic wall

Table 8.

Radiographical Changes of Multilocular Cavities

with Sclerotic Wall in Patients Treated for 1 Year
with Minor Drugs for the First Time

- a:;notherapy Cg?iiisiggp?' N Ungc:dan— iEnlarged{ Closure lccgasglégg
{

With three minor 0 o

drug combination 13 i 23% 69% 8% 0% 15%

With two minor | | o 0 0 0

drug combination? 48 | 11.6% | 86% 2.4% 0% %

%immmw 107 | 2,89 90.59% | 56% | 0y | 0.9%
Table 9. Course of Total X-ray Findings in

Patients Treated for Six Months with

HY, HHRAEABOHETICHEST Kz DRFEIH LD
MIFPRIC LD TH A 23% KBDORDICTE L
Vo ZERAPASMIC 12D TUT E D7 D By, L
A LIEMIEA Kz 13 =rp 2 2@ b, ZOHLD
LT Kz OBERAD B 2 ) BBRE I hic,

c) XM ROEA

AR I X ORADOEEZEE Lics XHRFT RO
BizEIDLE LT, 3FHARILDE LTEHENC
BDHONPILDOT 5,

d) £ X0 REH L B o fiiE 10 sto
F 11 WRT e { T, HEHALEN TRsE» %<
F oG E D TIRBHEALEE PIA B\ & L 338 Bz,

4)  FEFIMHE & AL R

ERERT D IEHIHE &AL Bk L DBARIEETH S,
# 12 B TRAME SR O SR O BRI L A
BT X 5 HEBEEC R OBIRA /R LIch DT, fittE#ID &
DEBECIIEHEBEAZ E D RD BT, F orikiEH
DHABDOH TS THEHAR I LA L 7 L T
%o

Minor Drugs for the First Time

drug

Chemotherapy jg:'s:sf ‘Improved| Uncehdan— W:;?le—
With three minor l | o
drug combination | 12% | 70% 18%
With two minor \ o
drug combination | 63 ,‘ 9.5% | 79.5% | 11%
With one minor j‘ 39 759 229
(] 0

Table 10.

Course of Total X-ray Findings at

the End of Six Months Chemotherapy of
Minor Drugs by Sputum Conversion

. No. of Unchan-| Worse-
Sputum conversion cases ‘Improved“ ge ned
Converted to ‘ 0 ’ 0 o
negative 50 16% | 80% 4%
Patients failed !
to obtain sputum | 291 Z

conversion

3%‘ 769

[ 219
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Table 11. Negative Conversion at the End of
Six Months Chemotherapy of Minor Drugs
by Course of Total X-ray Findings

Course of total No. of Converted | Not conv.

X-ray findings [ cases to negative |[to negative
Improved |15 46.59 | 53.5%
Unchanged l 264 | 15.49; | 84.6%
Worsened t 62 3.4% 96.6%
Table 12. Negative Conversion Rate (More than

Consecutive Three Months) by Sensitivity of
Bacilli to Minor Drugs before Treatment
with These Minor Drugs

Suscepti-‘ No. of No. of | ~ynver-

Treatment p:tiéietr);x ‘ cases gg;lg's- ‘[sion rate
With one L *s l 46 l 2 4.4%
minor drug | %, 58 | 0 0%
ss 15 | 1 7%
With two minor
drug combination| ST 20 ‘ 2 10%
. r 6 | 0 0%
i sss 6 2 33%
With three minor | ssr 8 2 | 25%
drug combination\l srr 7 1 14%
| rrr 11 0 0%
] | ]

*s : Sensitive
*r : Resistant

Kanamysin, 100y res.
Ethionamide, 20y res.
Cycloserine, 25y res.

% %
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