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FACTORS RELATING TO THE INCIDENCE OF DRUG
RESISTANCE FOR ANTI-TUBERCULOSIS
DRUGS DURING CHEMOTHERAPY (3)*

——Relationship between the Incidence of Drug Resistance

and the Course of Original Treatment——

Masahiko YAMAMOTO, Michio YAMAMOTO and Hiroo NAKAMURA

(Received for publication January 22, 1971)

In order to clarify the relationship between the appearance of drug resistant tubercle
bacilli and the effect of chemotherapy in the course of the disease, the clinical course of 123
previously un-treated tuberculosis patients receiving triple drug combination therapy with SM,
PAS and INH were analysed.

The drugs analysed here were SM, PAS and INH and the strains were difined as resistant
if there were equal growths of tubercle bacilli on culture media containing 10 mcg SM, 1 mcg
PAS or 0.1 mcg INH.

The analysis was performed on the following three groups of patients.

Group A : 26 cases in which the tubercle bacilli were negative at the start of original
treatment or converted to negative within 3 months, attaining therapeutic target, though
aggravation occurred after cessation of original treatment. The susceptibility of the bacilli
at the end of original treatment was substituted by the finding at the time of aggravation.
The mean duration of the primary chemotherapy in this group was 17.5 months.

Group B : 55 cases in which the tubercle bacilli were negative or converted to negative
within 3 months but pulmonary resection was performed. The susceptibility of bacilli was
measured with the bacilli obtained from resected lungs. The mean duration of chemotherapy
before operation in this group was 10.4 months.

Group C : 42 cases in which the tubercle bacilli was positive after 6 months chemotherapy.

The mean duration of chemotherapy of this group was 12.5 months.

* From thT 1st Department of Internal Medicine, Nagoya University School of Medicine,
Showaku, Nagoya 466 Japan.
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The results obtained were as follows :
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1) The incidence of drug resistant cases were 19.2% in group A, 64.4% in group B and

83.3% in group C.

2) The incidence of drug resistant cases was 19.2% when the course of bacteriological

findings and that of chest roentgenogram were both excellent, 65.5% when the course of

bacteriological finding was good but chest roentgenological finding did not improve, 72.7%

when tubercle bacilli did not convert to negative but chest roentgenogram improved, 95.0%;

when the course of both bacteriological and roentgenological findings were poor.
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Table 1. Background Factors of Each Group

age  [Beiin Caviiy | Duratonof  Chest roent
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Group A |
(Therapeutic target was | ! I m.
attained in original 15 11'16 7 2 1116 10 12 13 1| 8 6 5 717.5 26 0
treatment, but aggravation | |
occured later)
Group B |
(Negative conversion of : m.
bacilli was obtained within 33 12 35 8 2 0|11 34|16 28 1 27 11 4 3 10. 4J 16 29
3 months but pulmonary I ‘
resection was performed) |
Gro¥p C : E m
(The bacilli were positive | ‘ ‘ e
after 6 months ‘ 32 1017 9 9 7|40 2 3 31 8 20 19 3 0125 22 20
chemotherapy) | i ‘ \ i

* At the start point of original treatment.
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Table 2. Incidence of Drug Resistant Bacilli in Each Groups
Susceptibility of bacilli ‘ o .
% of resistant cases b/" (.)f resistant
SSS SSR* SRR RRR acilli per drug
| Total 21 4 1 0 i 5/26  19.2% 6/78 7.7%
Duration of { 6~11m. 7 0 1 o 18 12.5 2/24 8.3
| chemotherapy 12 m. ~ 14 4 0 0 | 4/18 22.2 4/54 7.0
< 1 . .
S | Cavity* { Not present 11 0 0 1/12 8.3 1/36 2.8
5 Present 10 3 1 0 4/14 28.6 5/42 11.9
1) t. . .
] | Bacilli in sputum®* { Neg.a. ive 9 1 0 0 1/10 10.0 1/30 3.3
i Positive 12 3 1 0 4/16 25.0 5/48 10.4
|
I d 21 4 1 0 5 19. 6/78 7.7
‘: Chest roentgenogram{ mpr.ove /26 5.2 /
| Not improved 0 0 0 0 — — — —
Total 16 15 8 6 | 29/45 64.4 | 49/135  36.3
Duration of { 6~11m. 10 11 3 3 | 17727 63.0 | 26/81 32.1
| chemotherapy 12m. ~ 6 4 5 3| 1218 66.7 | 23/54  42.6
@ ) Not present 11 3 2 0 5/16 31.3 7/48 14.6
a.  Cavity** {
3 | Present 5 12 6 6 24/29 82.8 42/87 48.3
S Bacilli in soutam® { Negative 14 9 6 5 | 20/34 58.8 | 36/102  35.3
acilly 1n s um
P Positive 2 6 2 1 9/11 81.8 | 13/33 39.4
| Chest . { Improved 6 5 4 1 | 10/16 62.5 | 16/48 33.3
es oen
i TOCRTBENOBTAM \ Not improved | 10 10 4 5 | 19/20  65.5 | 33/87  37.9
Total 7 7 17 11 | 35/42 83.3 | 74/126  58.7
Duration of { 6~11 m. 5 2 10 3 \ 15/20 75.0 | 31/60 51.7
j  chemotherapy 12m. ~ 2 5 7 8 | 20/22 90.9 | 43/66 65.2
% : Cavity** { Not present 1 0 1 1 23 66.7 5/9 55.5
5 Present 6 7 16 10 ) 33/39 84.6 | 69/117  59.0
| .
S o Negative 0 0 1 1 2/2 100.0 5/6 83.3
| Bacill tum** {
| pacilin SPUTHIMTE A positive 7 7 16 10 | 33/40  82.5 | 69/120 7.5
Improved 6 6 9 1 | 16/22 72.7 | 27/66 40.9
Chest rocntgenogram{ . |
! Not improved 1 1 8 10 | 19/20 95.0 47/60 78.3

¢ S:Sensitive drug, R : Resistant drug.
s+ At the start point of original treatment.




194

MM A1z SM-PAS-INH z>\ T {77z SM 10
mcg/ml, PAS 1 mcg/mi, INH 0.1 mcg/mi I} _F% it
L Lf\:o

B R R M

ZREOMME:DHUELE 212532 & < AT R
BUCT FILL M) DRk 5/26 (19.2%), iR ORIk
6/78 (7.7%) THhH, BRIXENEN 29/45 (64.4%),
49/135 (36.3%). C Bt 35/42 (83.3%). 74/126 (58.7
%) T ANPORHEORLBLIEL, CROELML
RTHoro

ARE 2L LTtk D BIEAMEL . 26 Bt 3 FIfd
HEGIE 1 8% A bie Dt & L CHEEHD M)
BRD Dt M HIER ORI 1/12 (8.3%), Mtk
FDORIZ 1/36 (2.8%) THH, FEEELE X b P
RLBARTRFR 1/10 (10.0%), 1/30 (3.3%) kit
DEIERTHOI

BHI2MAL LTANL CHoh OB TH O
P, FIEHGEO YRR LA 3 AR Hh
T, MEERAORIL 5/16 (31.3%), WHHORIT 7/48
(14.6%) L HEMERTHYH, ABCEVRRTHD
oo ERBFENR AL NIch DGl X O KIS X AT Bic
HENZDLNIFIDHEDK § RLERT H D0

CHILMAL LTREEOHERRLEL, 205
TH XA RCHEL RO R IO TiX, TR
DEIT 19/20 (95.0%), WHERIORL 47/60 (78.3%)
TREDRILZ HDTHEL, »OtEH H H 19 Fidh 3
ARG 10 61, 2 ARG 8 6, 1AL 1
GITHERMEDORI ERTH D,

Tiebb, FEERDLEDELRIF T, Bl 51
CEEEE L, XBATROZBY RIFTHIL 1 EDLE
BT IV B MEERAORIL 19.2% THbh, &< FE
BERO MBI e\ Dy, BB THFERET ST
BHORIL 10% LUTLELOND, FIEIGED(LEEDDE
DRPTRTH Y, BFETFEIICREE LTy WEXE
MROHUEN AL N TR EERA DRI 65.5%,
FHEXBROBEN AL TY, BEOREH BT
THEVWL DT 72.7%, B, X#HFTRL LEENE
FTiewi DT 95% Thoto

% x

PREBEAIC X LR EORB I ST 2 EHEBOE
BEEBIAMI RANZ Y, BERMSTORAAE IR Y,
FRERBDTRILIEFEB L EINTW2, ZhSHD
5B ITEHENL O B 15 BOHEOEBTH
h, ZOZLIHBEEOMEENRRE REDOEIRC X
HLEEEINIHEOML CLiR X oTHbIhBE
BOSINERERI LIIBRLZLTHS . CDEK

K s H6T

CHIE % 1o CBEC I\ TRIE B O BUED B b
VORI THRENDEZATHD, 2D HLTLHE
XM ROHBEHRONILDE, Zbhicl Db D
CEMNDD, BT XBRIT RO ELN RO NI BORES
B MIE . B D RO hiem o BEORHESB L
EhHOTHETH O,

)Rt b D B O i D\ T O BT D IR S IR
WREY L 5LEEAD D, THC ILHMMA
W38 X OGIBRIS MR D 7o\ Tk 33.3% AR L.
LR RAN: 36 X DYIBRISIZ 72 S h (ITIL 68.4% Hit
ML T, VBRIMidOEORERL L HEE X UE
BEBRAB L EITRENTV R, ZhHD5 Hhb
HWOBAN XD TRITFTHOIHADKIZOVTREL
TeOMNRBRETHHA, 26X h 2, REDOHE L,
O ML, Tk 2 HHICHOWLTORAYVBIFTHHOTH
B HREY LB L +5 X5 RIERAICE- T2, »igh
DHECHEE, RN DL ELORD, L LIDS
LYIE AT RRAD e hot- 16 7 (5 H 12 #A
FYBRIBIC SV TL R L, 4 FIRERY A D RL)
BREDHENEL, ChHDFZAIEL. AHHG
e APHEROB ST H ot X 5 fEf L EX 215,
IR RIF TR XBFTREOEENAITFTH
DIERIC KT WO HE L, HEOREYBFTX
BT ROBEENBIFTHRVERAICKITAHEL Y ELD
RSB ST 2 BOBIBYRLTWE . EXD
na,

FHREN—BCREOHENE - Ih T 508
BY 2 X, PIEHSREOTIDE X UBHRED DI
ROILCAITIE, LB 1 ERBOF CRHED T2 6.7%,
1L ET 25.0%, L4RERDDH TIX 55.9%, 75.0
% ThbY, FRCIDAELEYEDTWS, F1¥
FEO—AUED X, BEEAGTLHREENER OB
BRLLACSWTHERROMEY R L, BRATIE
— RIS ME L, & I HIEEHREA taR T e s e
WIBEL, BREKTAFEREBICRL T —RHNE
AL LTW%, SEOCEIFh L IZIZRALTHS
7, PEEEOFEEN Z LD TRIFRGATIIATHY B
il (F¥ 17.5 2 A) O{t#rfTlebh TLtEDHEE
2D TERTH O LIIFEEIR S,

# @

#[E SM-PAS-INH 80 &8 13 5 B ED
HWERY, PENEREERMNOHE, YRt OER X
O HEIEE O BB D BRI DV TRt Lo

T 1 EROLBEC 1T A RHEE A ORI, FEE
BOLEDRHI’ B, XBTRL L XD TRIFTHL
$19.2%, PHEORBIRF, XBROEARIF
ThThid 65.5%, X#\PTROREED BIFCHE o &



19714 6 A

BRI TP 72.7%, L LA Fohdiug
95.0% THot

X 3
1) WAEE - PHEME - MiEg—: &8, 45: 349,

M4 45.
IWATEE @ #44%, 45: 359, Fg 45.

RGBT ILHE « k5%, 45 : 143, 1% 45.

WM - #54%, 43 : 265, IR 43.
ILARER « k54%, 43: 515, [F 43.

195





