Kekkaku Vol. 43, No. 2

INH f R E O NMKICH 3 2% 5 GE2HD

¥F 22} -7
A S . - S

2+ 424 10 868

VIRULENCE OF INH RESISTANT TUBERCLE
BACILLI TO HUMAN BODY*

Report II. Comparison on the Incidence of Exacerbation
between INH Resistant and Sensitive Cases

Akira MURATA

(Received for publication October 6, 1967)

Three questions were raised for investigating the virulence of INH resistant tubercle bacilli
to human body. The first problem, the infectiousness of INH resistant tubercle bacilli, was
discussed in the Report I of this paper. In this paper. the second question, whether the
incidence of exacerbation is equal among INH resistant and sensitive cases or not, is discussed.

For this purpose, 919 pulmonary tuberculous patients admitted to Tokyo National Chest
Hospital (Tokyo district), National Sanatorium Ginsui-en (Kyushu district) and Hokkaido Second
National Sanatorium (Hokkaido district). were investigated. Cases were divided into the follow-
ing three groups; 1) 519 cases admitted at present in the above mentioned three sanatoria, and
have stayed over one year and excreted tubercle bacilli for six months and over, 2) 100 cases
in each of the above sanatoria who were discharged in 1950 after staying over one year, and
3) 100 cases in Tokyo district who were discharged in 1945 after staying over one year.

The results were summarized as follows :

1) The incidence of exacerbation among cases who acquired INH resistance during the
treatment was equal to that of the sensitive cases. No definite proof was obtained that the
virulence of INH resistant bacilli is clinically attenuated, though changes in biological charac-
teristics is seen in INH highly resistant bacilli.

2) Repeated exacerbations were found among some cases discharging INH highly resistant
strains, while a number of sensitive or lowly resistant cases showed no exacerbation during
the period of observation. The fact suggests that the INH resistance shows no influence on
exacerbation, and the incidence of exacerbation is determined by the virulence proper to a
strain regardless of INH resistance or by some other factors.

3) The incidence of exacerbation was remarkably lower among cases in Hokkaido district
than among cases in Tokyo and Kyushu districts, and a further study is required to explain

this fact.

* From Tokyo National Chest Hospital, Kiyose-machi, Kitatama-gun, Tokyo, Japan.
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Table 1. Incidence of Exacerbation in the Past
and at Present in Three Districts
(Tokyo, Kyushu, Hokkaido)

Total Inci
ncidence
‘Q'[ «, Total No °f1‘of exac~
~ Y (=381 times bati
- ear of survey 62 surveyed ¢ oyq €TDation
a Z 9 years cerba yean?er

tion | _

Discharged in 1945 | 100814y.3m.| 95 | 0.3
, Discharged in 1950 | 100330 6 83| 0.28
_ Presently admitted ‘ 319%1603 3 | 439 0.27

Tokyo

Discharged in 1950 ¢100F57y.hn. 38| 0.24
Presently admitted ‘ 100|434 1 119 | 0.27

Discharged in 1950 | 100!207Y.10m. 40 | 0.19

0.064

Hokkaido | Kyushu

Presently admitted ‘ 100295 3 19
|

Notes: Exacerbation indicates the radiographic e;(acerba-
tion which does not include the simple enlargement of
cavity.
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Table 2. Age Distribution of Patients Examined

in Tokyo National Chest Hospital (T.N.C.H)

Age Cases admitted }C:gés dis- Cases. discha-
at present charged in 19 [rged in 1950

=20 2 (06);] 2 (@ i 6 (6

30 47 (14.7) 69 (69) 46 (46)

=40 | 127 (39.8) | 25 (25) |41 (41)

=50 77 (241), 3 3 | 5 (5

~60 39 (12.2) 0 2 (2)

61~ 27 (85)] o0

Cuknown ’ 1 1)

Total 319 (100) 100(100) ' 100(100)

Notes : Figures in parenthesis indicate %
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Table 3. Average Body Weight of Patients
in T.N.C. H.

Discharged [Discharged | Admitted

in 1945 in 1950 at present

No. examined 1 100 100 i 319
Unknown 4 3 5

Average body l ‘

rerage 53.6kg | 49.6kg | 46ke
" &  53.6kg 52.0kg 49.0kg

" Q 47.2kg | 42.5kg
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Fig. 1. Type of Pulmonary Lesions among
Patients in T.N.C. H.
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At present (319 cases)
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Fig. 2. Duration of Hospitalization among Patients
Admitted at Present in Three Sanatoria
o——— Tokvo...Longest hospitalization---25 ycars 10m.
o——o Hokkaido---Longest hospitalization...8 vcars 7m.
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Table 4. Age Distribution of Patients in

Kyushu & Hokkaido Districts

District ) Kyushu Hokkaido

Age /Admitted atDischarged |Admitted atDischarged
present in 1950 present | _in

~20 | 0 12 0! 5

=30 21 59 | 19 60

=40 28 19 30 | 26

=50 16 | 8 | 13 | 5

=60 21 | 2 | 14 |

61~ 14 | 0 24 1

Total 100 | 100 | 100 | 100

@ MFEHR. £50Z L S FHEETIIERLERT
7ol EBEMAE (K cm—110cm % kg THbLK
D) HEECLTHBLENIDOT LS (NEEHKE —
5kg) <OLDTIHbHLHEHNREREARNEE LD
haboid, bl 58%, R 49.-4%, Ul 51% T

Table 5. Average Body Weight of Patients by Sex in Three Districts
Admitted at present (1966) Discharged in 1950 o
District No.of No. of =
cases 8 (Unknown) | ¢ (Unknown) cases ‘ 5 (Unknown)| ¢ (Unknown)
Tokyo 319 48.4 kg (4) ' 42.1kg (1) 100 ‘ 50.2 kg (2) 44 kg (1)
Kyushu ‘ 100 49.7 ® | 42.4 (8) 100 l 50.8 (5) 46.7 (2)
Hokkaido i 100 47.4 (0) } 41.1 0) } 100 ‘ 52.4 4) 43 2)
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Fig. 3. Distribution of Body Weight among Patients jt?ﬁiﬁ_ﬁ;ﬁ;g@g,b\%@ﬁi\,wbai’/&,g;\n: LTl
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Table 6. Distribution of % VC among Patients 1 27%, Bs » 25%, FEUX 16% THhol
Admitted at Present by District FRF 25 FETILIES DZrl, ﬁﬁﬁ;mﬂgb\:mt
ve | w= | 0= | 0= | 0< | g0 CHME <, KL FRNSm»Ok,
Tokyo | 21 (7) [123(39) | 94(29) | 62(19) | 19 (6) ® =R, 25 FEIBRE O X 5 CHBICKHBRY

Kyushu | 7 (7) | 24(24) | 22(22) | 27(27) | 20(20) AT Tt WD T, BARFDO DD OWTOH
Hokkajdo| 3 (3) | 40(40) | 38(38) | 17(17) | 2 (2) EHFTHLrEIDTLL T, BR, LHEIFREB IV
Notes : Figures in parenthesis indicate % B LRZERA L, M EEAIFEBELR A %\,

Table 7. Type of Pulmonary Lesions According to Gakken Classification among Patients
Admitted at Present in Three Districts

A B C
Gakken
classification F A, l A, B, | B, B, c, C, s D Re No. of cases
2 ’ 2 | 19 ‘ 49 | 31 | 20 | 75 | 28
Tokyo 91(28.5) 1 30.9) | 1(0.3) 319
4(1.3) 99(31) 121(37.9)
] 7|27|25 2,13‘10
Kyushu 16(16) 0 0 100
0 ' 59(59) 25(25)
‘ | 9 \ 35 ’ 10| 2 ‘ 16 ’ 7
Hokkaido | 21(21) — 0 0 100
0 | 54(54) 25(25)
Total ’128 ‘ 4 | o2 ‘ 171 3 1 519

Notes : Figures in parenthesis indicate %

Table 8. Type of Pulmonary Lesions on Admission According to Gakken Classification
among Patients Discharged in 1950

- - B c No. of
Gakken classification F = |No.o
R B Az As B, B, ‘ B, C, | Ca Cs cases
1 7 23 & | 19 5 | 6 0
Tokyo 2 [ B 100
8 ’ 79 11
‘ | o ‘ 44 45 | \ |
Kyushu 2 S D | 100
0 ‘ 98 0
‘ ‘ 36 ' 34 T 18 } 1 1 0 0
Hokkaido 11 |—1 - 100
N B S N
Total 15 8 | 265 ' 12 '_3_05
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Table 9. Type of Cavity on Admission among Patients Admitted at Present
Sclerotic walled cavity (X) Nor::as‘::‘lteyrot;; walled‘
Classification | - Cavity| No.of
of cavity Xy Xa Xa a a as F () cases
X, +a1\+a2 +as| X, |+a, +a2'+a\3 X4 ’+all+a, +a,
0] 2| 1)20] 1] 8| 4]82] 1| N I R
Tokyo 15 (47 | 83003) 92(28.8) | (1:3) () | (4191 (28, 5) (12_36) 319
140(43.9) 35(11)
1'0’0‘1‘10‘0’0’ 3‘1’_i‘ S
Kyushu 2 (2) i 11 (11) 15 (15) (7 |a5) 27 }16(16) L7ty | 100
28(28) 49(49) \
_ . _ : S R S P R
o of o ojzrfof 2] ofusfof0fo) 5| 4|y
Hokkaido 9 (9) | 23(23) 13(13) ®) | O A7) 9121y |3¢3)| 100
45(45) 31(31) }
Table 10. Incidence of Exacerbation by Sex in 1950 and at Present
o Admitted at present i Discharged in 1950
Distinct’s name \Exace:—t;ation\Ex;m(e:t;ation' No. of cases ‘}Exac?il;ation‘Exaceibation No.of cases
| 5 104 (52) 95 (48) | 199(100) 47 (57) 36 (43) 83(100)
Tokyo 2 77 (64) 43 (36) 120(100) 7 (41) 10 (59) 17(100)
Total 181 (57) 138 (43) 319(100) 54 (54) 46 (46) ‘ 100(100)
3 50 (66) 26 (34) 76(100) 22 (25) 65 (75) 87(100)
Kyushu ? 17 (71) 7 (29) 24(100) 5 (38) 8 (62) 13(100)
Total 67 (67) | 33 (33) 100(100) 27 (27) 73 (73) 100(100)
|
3 5 (9) 53 (91) 58(100) 25 (32) 54 (68) 79(100)
Hokkaido Q 10 (24) 32 (76) 42(100) 7 (33) 14 (67) | 21(100)
Total 15 (15) 85 (85) 100(100) 32 (32) 68 (68) : 100(100)
i

Notes : Figures in parenthesis indicate %. If a case showed exacerbation at least once,

exacerbation (+).

it is indicated as

Table 11. Results of Drug Resistance Tests for 519 Cases (Tokyo 319 cases,
Kyushu 100 cases, Hokkaido 100 cases)

Drug INH } PAS ITotal
resist- i T Une T Un-—|No. of
ance | <0.1| 0.1=| 1= ] 5= | los ‘knowm 5| s< ] 10< \ 100s {known <1 | 1= | 10= ’known tests
To- | 274 | 945 | 521 | | 180 328 23| 522 287 | 802 | 629 31 \ 543 | 1019 | 659 ‘ 2 271

kyo (12.1)|(41.6) (22.9) (8) I(14. 4)\ (1) ‘(23 (12.6)((35. 3) (27 7) (1 4) (23 9)|(44 9)/(29) (2 2)
Kyu-| 207 | 250 | 273 | 56| 103 | 161 i 207! 282! 2 349! 350 134 3| a5

shu/(24.5) (29.6)((32.3)| (6.6), (7) (0) (22.8) (19.1), (24 5)‘(33 4). (0.2) (41, 3)‘(42 5)|(15. 9)I 0.4)
Roxlae1| 76| 16| 3s2| 30| 13| 102 | 104 85| 18| 157 191| 72| 437

a‘éoi(se. 8)((17. 4)|(26. 5) (7. 3) (. 9) 3) [(43.9), (8 7) (23. 8) (19.5), (4 1) (33 9)}(43 7)\(16. 5)\ (3 9)
Total | 642 | 1271 910 | 268 | 426 \ 36| 907 | 486 |1113' 996 | 51 1049 | 1569 | 865 \ 70 3553
otati18.1) (35.8)/(25.6)| (7. 5)|(12 0)' (0.1)|(25.5)(13.7)/(31.3) (28.0)1 (1.4)|(29.5)|(44. 2)\(24 3)| (o 2)’

Notes : Figures in parenthesis indicate %
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Table 13. Incidence of Exacerbation by SM Resistance

67

Drug resistance <5mcg 1 5“;8%5? 10 meg= 100 meg=< ‘
No.of effective drug‘smﬂ ' i ! i | \ | || Unknown Total
administered at the 0|1 2‘3 4\0'1 23401{23 .0,1:2‘3 41
time of exacerbation ‘ | { ! I ‘ o i |1
ss}zoiwl 8 22513/ 7] g 0106‘33‘16' o 1rsig) 210
Incidence of —_ - A L
exacerbation in 134(30.5) | 48(10.9) | 156(35.5) | 100(22.8) 1 (0.2) 439(100)
Tokyo [ _ _ L
l (26%) (17%) (19.5%) (16%) |
518\ 31 0‘ 0 018‘ 4‘ 1] 0| 025| 5 0l ol o34 4} o| 1o |
Inci | [ I A i
ncidence of
exacerbation in 21(17.6) | 23(19.3) | 30(25.2) | 39(32.8) 6 (5.0) 119(100)
Kyushu — R _
(10.9%) ‘ (14.3%) | (14.5%) | (13.8%)
5301110}0 1‘00'0)04|1 0‘0’05’2‘0‘0!0
Inci 0 T W e Tt e it e
cidence of
exacerbation in 6(31.6) 1(5.3) 5(26.3) 7(36.8) 0 19(100)
Hokkaido - .
(3.1%) (2.6%) (4.8%) (8.2%)
161(27.9) | 72(12.5) | 191(33.1) | 146(25.3) 7(L2) | 577(100)
Total — - — —— - :
L (7.8%) | (148%) | (7.2%) l (14.7%) | %

Notes : () Percentage for total number of exacerbation
(%) Percentage for the total resistance tests examined (vid. Table 11)

Table 14. Incidence of Exacerbation by PAS Resistance
Drug resistance \ <lmcg } Imecgs ‘ 10 meg=
No. of effective ! \ | ‘ ' | Unknown | Total
drugs administered at the| ( ‘ 1 2 ' 31 4 0 1 2 ’ 3 ‘ 410 1 2 . 3 4 '
time of exacerbation | I :
35|21|17l6y1151‘50’24‘6i260\12]3)0|0
Incidence of ‘ —_—
exacerbation in 130(29.6) 233(53.1) 75(17.1) 1(0.2) ‘439(100)
Tokyo _— |
(242 (23%) (11%) ‘
48[ 9‘ o‘ 1] 0 33\ 3) 1‘ 0\ 0|16 2) o‘ o‘ 0
Incidence of - — -
exacerbation in 58(48.7) 37(31.1) 18(15.1) 6(5.0) ‘119(100)
Kyushu — — -
1 (16.6%) (10.3%) (13.4%)
ﬂolojoio 7|3‘1’oi0‘4“0[0}o‘0‘
Incidence of ———ee— e L L 1
exacerbation in 4(21.1) 11(57.9) 4(21.1) 0 ‘ 19(100)
Hokkaido —_— — -
(2.5%) (5.8%) (5.6%) \
!‘ 192(33.3) } 281(48.7) 97(16.8) ] 7(1.2) 377(100)
Total ’ - - o }
| (18.3%) ‘ 17.9%) l (11.2%) ,

Notes : ( ) Percentage for total No. of exacerbation
(%) Percentage for the total resistance tests
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17.9, 14.9, 13.8, 19.2% rith, trL A INH Bttt

examined (vid. Table 11)

DIz 512 Schub BH)EH L Heotc,
(2) SM fi#EEE & Schub (3 13)
SM 22w Td INH R LS kiR 2 D e,
SM fiftE% < 5mcg, 5mcg € 10 mcg, 10meg <, 100

meg < LB THE, RRBER TXTRER 26, 17,

19.5, 16%, JMDEKETIE 10.9%,
13.8%, Jb¥mEF _HFERTTIX 3.1,

14.3, 14.5,
2.6, 4.8, 8.2%



68

Lich, 3 WXoEHTIIThENR 17.8, 14.8, 17.2,
14.7% i b, THPEEER 1 Zfc Schub iR
oYY (WIS ROY

(3) PAS fig#EE e Schub (3 14)

PAS fitt% < 1mcg, 1mcg <, 10 mcg <\ HgET
5y, HEREED Schub ik Fh Fh 24, 23, 11%
SO BKEE 16.6, 10.3, 13.4%, dtEwEs —HE
Ficit 2.5, 5.8, 5.6% T, 3 HIK © it TxThX
no18.3, 17.9, 11.2% &7ch, RiXh —EDHMAILA
biie ot

BEROVICHE

AFENABDOBERICESL DML, Lichi>T
FEBRERICRED A2 AT v LIx—IL BB & s
Do F1ICHDBEMED Schub iz LT, AMD
100 GO AR EERTCRERF A RIS <, JLigE O
100 i IX I EIREEED 28 BH\WDT, Thb
BT Schub BE KB L CAH, KLCH L
Schub itk XA ZbiZ7eh Do EIBRERT O R
L LT, AR —EOEEEN L\ DT, HigtELL
TRIRMNEEL TS, Thhr bDOABRMEL—E Ty
DT, Schub REHET 554, AWM < &% o
HibbrBbhde IOTHEENBR KT
Schub ] § 2 L THhicn:, Ridkh 14D Schub R
BRI L3R Leot, LALItBEENER
Schub RKAYELE 2L, BIELBED Schub iz EH
KBTI EWZ D L D THDo ok DdtiEEDE
Vs Schub iz oWTid, RHEA Z & X HRE LB
hiFThit\o FEIZMMBERITHELEVAL LTS
W LT, oRATFAE GCRVWE LB
Vo e ABRHABIDEE S DADTIL D B\ Z 2 IE—DD
BERXRFLED2THELS Litbe WTFRIZL TS
ek 2B ABEE D Schub R AHUELZ LITDW
TRFOERYBERETHILELLD LB 5, 7
EEDO ST OWTd, YUBUREMN KR R Ok
BERELYHACTED, »OREEELLAEREIDED
Tetodh, THERHEHICAUET B9 2~3 OXEXE
Bie Tiebb INH @onwTix, 1meg R5E£IL 0.1
mcg 5242, S5mcg NN5EL L 1meg 584, 10mcg
AR5 1meg ELIZANT, SM T 10 A5 £ik
5mcg =12, 100 mcg 1554 13 5meg & 10 meg 2,
1,000 meg R5E£i% 10 meg 5E£iC Ah, PAS Tk 10
meg RN5ELE LU 100 meg RNEL % 1meg EL KA
nfﬂﬂbfio

¥7:3% 12 ©ER\T Schub B{ERF O (LEREEF D
5%, REEWTILNA S heEL LR AEF O Y
SFRLTHDBH, iU Schub IZidicA oD Brih o
T, FOIVREHEALXFEALC2 bbbt

e s4a3E B2F

Schub %z 3z 2% 5 L5 KELIENDTHL,
X b TEBMLE LT, Schub ¥ & & ¥iXL
DINEALTWBEAILTEH L VXD D TH S
P, RACKD X 5 e EREROES LM, Tiebb

(1) 6 »AHERT? LERPOELEL’ BB L ¥
L X,

(2) MEkE CHOIACTELDOVT VDL &,
(Fefe Lt 2T h, BWRFDEIEA LT L
x134K<)

(3) AFIRMFLHRLTNBHE, AFlxPiET
B ETHEENAE AEE. COMAILES L EX D,

(4) Mt &b 9 b AU ELBEERMEICE L
o XP A RED L ¥,

(5) Mtk L A—FHERFFOHEBRE S L
?O

P kD& ERC AN TERFPOIFRER ok
BHHLBELEEE LDrE 12 0OFHERR TH 5.2
nTH5 L 3FOEMFIXFER LTS e Schub % &
ITEEZLRDHN 0.21% HBHT Lilinho DX
SHEXHOBHCOWTIRIRE—EXYETHLIAT
350, Schub OBEHMB—DODBEIIL S LR,

A E#EEH 7 HESRIZ XU L TOERR LD AT DWW T
WA IPABRTELN, FRIEE2DHLLTRD L S
BRz2zTToLi, EDRERBITREVLS IR
50

(1) BEPHELES L-ERER, REELRAL
I3ERYES L, BRACELLTW DT, &%
FH BRI L LTh, BRI INH iEEOE
PNHEBT VD L5 UL Oh i hDTc,

(2) BEMECLI»DHLOTUILEEREERET
D E, Ktk LEETH B I b b3, XF
BRNEE bRL O E1boT, it & XEEERC,
BEEAGOBNOERLVC LIIMBOERM LS X 5 cH
SaE L ZT I,

(3) deig#iicisid s Schub KIFEHICEL, XD
FERIBAEOENSH 52, MK\ Th INH H
M PEREIC & 5 Schub SITEM MV UK B I X 5
Schub i 2L TH bich Dtz

(4) ALEREDcr>1-ER 20 4L, BWRRUH
DITebn =B 25 F£OBBRABE I L OTHHERE X EH
LTWABARBE L OO Schub Ricith ¥ hEH
e hotc,

(RRXEBIE 42 DA XBRRESBE (B 42
F48) OYVESYAZEWTHELLLDD—ET
&Z)]o

BE  ATRIC I TAMEKI B AR B HE,
BREEOM L, KIS EER o A %
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E, KEBE, XxUiEd, LER ML= SE8E5 BET L Chich, WERED Ji5E JN A f 4T
DFEBEDO ZH N tinteZ LR L TRRBIDE %o
#ERLET,





