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STUDY ON THE RE-TREATMENT OF
PULMONARY TUBERCULOSIS*

Kazuhiko KAMEDA

(Received for publication May 29, 1968)

In order to find an adequate regimen of chemotherapy for re-treatment cases of tuber-
culosis, clinical observation on the 1,393 re-treatment cases of pulmonary tuberculosis and
bacteriological examination of 775 resected specimens during the course of original treatment
were conducted.

Clinical cases were divided into the following five groups according to the previous history.

A group : Cases in which original treatment was interrupted within one year and aggrava-
tion occurred thereafter.

B group : Cases in which original treatment was interrupted within one year without
attaining therapeutic target and re-treatment was required.

C group : Cases in which original treatment was continued much longer but interrupted
without attaining therapeutic target.

D group : Cases in which original treatment was carried out for sufficiently long period
attaining the therapeutic target, but aggravation occurred after the cessation of the original
treatment.

E group : Cases in which previous history was unknown.

The criteria of the attainment of therapeutic target is as follows - cavity disappeared,
leasions became stable on radiogram and sputum was continuously negative for 6 months. It
was revealed that the exsistence of cavity, drug resistance against primary drugs at the start
of re-treatment and the exsistence of cavity at the start of original treatment disturbed the
effect of re-treatment (Table 4). Also these factors revealed an intimate correlations with
the development of drug resistance (Table 5, 6). These tendencies were comfirmed also
by the examination on the resected specimens (Table 8, 9, 10, 11, 12, 13).

In figure 1, 2, 3, the rate of cases treated with primary drug only in each group of cases
was plotted on Y-axis and the rate of cases attained the therapeutic target on X-axis. The
area of the square shows the rate of cases attained the therapeutic target by the treatment
with primary drugs only. If the width of the area of some re-treatment group is almost the
same as that of the original treatment cases, so there may be the reason to treat the re-
treatment group with primary drugs. From this consideration it will be justified to treat

above mentioned A, B, and D group with primary drugs.

* From Research Institute, Japan Anti-Tuberculosis Association, Kiyose Machi, Kitatama
Gun, Tokyo Japan.
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Hotcd DI 1,066, BETTIC 2 @LLEDOBEE(LED
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Duration of Original Treatment of Re-treatment Cases

according to Era of Original Treatment

D“ré"éie%‘q‘o?ﬁe‘}f{gi“al gy | m~ 31~ B~ | Py~ Total
1m. ~ \ 34 (22.5)| 53 (0.1 15 (1.0 23 (9.5 5 (12.5) 130 (9.3)
3~ |35 (23.2) 126 (21.5)| 46 (12.3)| 37 (15.3)] 9 (22.5)| 253 (18.2)| 727 (52.2)
6~ | 33 (21.9) 158 (27.0)| 87 (23.2)] 56 (23.1)| 10 (25.0)| 344 (24.7)
12~ 27 (17.9) 133 (22.7) 119 (31.7) 69 (28.5) 14 (35.0) 362 (26.0) 566 (11.8)
24~ 22 (14.6) 115 19.7) 108 (28.8) 57 (23.6) 2 (5.0)| 304 (21.8) '
151(100) | 585(100) = 375(100) | 242(100) | 40(100) 1,393(100)
) Shegwa i 3ly.~ ‘ Total
1m. ~ 439 (59.7) | 288 (43.8) | 727 (52.2)
12~ 297  (40.3) i 369  (56.2) } 666  (47.8)
736 (100) | 657 (100) ! 1,393 (100)
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Table 2. Classification of Re-treatment Cases
according to Previous History

Number of cases | %
A 130 24.5
B 40 7.2
C 101 18.7
D 62 11.3
E 206 38.2

539 t 100

A : Group of cases with aggravation in which the orig-
inal treatment was interrupted within a year.
Group of cases without aggravation in which the
original treatment was interrupted within a year.
Group of cases in which the original treatment was
given for a longer period, but interrupted without
attaining inactive status.

: Group of cases in which the original treatment was

B:

C:

successful, but relapse occurred afterwards.
: Group of cases in which the previous history was
unknown.

DOREY 727 (52.2%) (X 1 ERBEOPEEE TKIDOT
B, BEHEESMINRS X 5l MRR 31 FELIRE
i > CHIEB R Y Z A EGIT b 657 288 (43.8%)
1SR WEIEIRTR TR b DT e, s b
BREOILEIENCOETALRDZ L b, Tih
HARE 1 ER BBV AR TS AROEGRETH O
», H%E VEY, MEFNL DR, B, 5B YE
KN BAL LIt DFRENLE L Ieokcdb ©, BEE:
AU 1E bW T4 s WEEE Th Do fcd
BV, X LRBROREEXMES 2 L
TEEBERGDLO, CH: FIRERIKEC b
BEVGHIR R TiRW B8, RRDIE, HBWiX

Table 3.

a) Cases previously treated, once
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ARG 327 DRENL, E3.2RT XA, BIEDH
LA TRIFTH D, —RELMFEDOLTENTLDN
RElEL, TOERELREDHIEN TS

3) BHiBEORFIRIFTRT OB
FHREORKR - FEY TUETEEL DR DHRD 42D
BIZOWTHRE LA T ORErFE 4 C—iE L1 T
HOLERRBREOZROBETIREDEL I OTE
A LAINER TR h (X2=69.54), ik FRHLA 4P
HEAHEH XN/ DL L) Tl b D & TRHED s
WO TE D (X2=13.64), WHED e Filo Ak
13, BRI EREGIOBBR L BEDE L I hote
(X?=2.33)p F-PENARYCEROH DB D &g
POt DL THLHEEBEBEIRLY, ZRDLDOf)
14 h (x2=22.14), FEEEMEIL 1 ERES L 15
LLEF & oo THRE Lichs, WERCIBEEEI D
Dt (X2=0.29)

4) BHRERWEROEOMR
BE1TDOZDOBEAEFID 5 b, BEEMESTD
BEO RN AR L 272953 %R B L, R5DTLLE

Results of Re-treatment

No. of cases No. of cases

Method of Number of 3 No of :

et | Drvgs used "ca56 " |peranmin arger neative cases |y oL ANANES
Chemotherapy A Primary drugs alone 537 (100) f 353 (65.7) 60 (11.2) 124 (23.1)
alone ' Secondary drugs combined 1 229 (100) 57 (24.9) 77 (33.6) 95 (41.5)
g&ﬁﬂ?iﬁ?ﬁ;iﬁﬂ - Primary drugs alone 200 (100) 171 (85.5) ! 3 (1.5) i 26 (13.0)
treatment . Secondary drugs combined , 100 (100) 63 (63.0) l 3 (3.0 ! 34 (34.0)
Total 1,066 (100) 644 (60.4) 143 (13.4) 279 (26.2)

b) Cases previously treated, twice or more

" No. of cases

Method of ; Number of a No. of " No. of cases

| treatment | Drussused VIR pepeniine | e B |yttt
Chemotherapy ' FPrimary drugs alone 107 (100) 54 (50.5) | 18 (16.7) g 35 (32.8)
alone | Secondary drugs combined | 70 (100) 18 (25.7) 17 (24.3) 35 (50.0!
93§3?i§3§§ﬁ5§ - Primary drugs alone 94 (100) 66 (70.2) | 4 (4.3) 24 (25.5)
treatment ' Secondary drugs combined | 56 (100) 39 (69.8) | 1 (1.6) 16 (28.6)
Total 327 (100) 177 (54.1) 40 (12.2) 110 (33.7)
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Table 4. Results of Retreatment according to X-ray Finding, Bacteriological
Finding at the Start of Re-treatment and X-ray Finding at the Start of
Original Treatment and Duration of Original treatment

‘Number of cases} A* ' O.N.* Non-A*

X-ray finding at the start of | With cavity 715 (100) | 354 (49.5) | 139 (19.4) | 222 (3L.1)

re-treatment | Without cavity | 351 (100) | 290 (82.5) 4 (1.2) | 57 (16.3)

Bacteriological finding at th R(H) 267 (100) | 97 (36.3) | 54 (20.3) | 116 (43.4)

nal e
start ofgre treatm gt R(-) 222 (100) | 146 (65.7) | 30 (13.6) | 46 (20.8)
- en

c(=) 464 (100) | 334 (72.1) | 51 (10.8) | 79 (17.1)

X-ray finding at the start of | With cavity 197 (100) ; 100 (50-8)1 30 (15.2) | 67 (34.0)

original treatment iWithout cavity | 351 (1oo)i 268 (76.4) | 9 (25| 74 (21.1)

Duration of orisinal treat t‘ 1year < 255 (100) | 181 (71.0) | 11 (4.3) | 63 (24.7)
ration o1 origin eatment | 1

& " lyear> 203 (100) | 189 (64.5) | 28 (9.6) | 76 (25.9)

R(+) : Resistant bacilli positive R(-) : Susceptible bacilli positive C(—) : Culture negative
*: See table 3.

EIGE 489 (51.3%), HEiERatkiY 464 (48.7%) Th D 28.0% % T oo MK OB 267 Ot
D, BEHRBED 5L 267 (54.6%) (it h T, &5 tEGID 5 B, INH IZfiftEDH B L DIk 222 (83.1%),

SM JiftkiL 140 (52.4%), PAS it #£ 1% 119 (44.6%)
Thh, 3 HtE, SM-INH 2 HfEFILEE 103 (38.6
%) Thole ZOFERRBEDOED R PIEIHRE

Table 5. Bacteriological Findings at the
Start of Re-treatment

Number

r sitiv Cultqre . S .t

Rfense! Culture positive negative Lo (LEIR 1 ERIREL, 1 L LBRC S, DA
489(51.3) R, BHRERL LI CEHOARS JOBREROED

| Susceptible Mk D FEZZ T Z /o fERI 490 i DWW Th B L, FED@EDH

Resistance positive ‘bacilli positive
|

w1 ThBo Thbbafr LT, MIEEELEL ERCH

953 267(28.0)
(100) (48-7) &Y AERTH D, HEEBME, iitd ) RL L BRE
INH-R SM-R PAS-R 222 (23.3) BAC IO 5 5 BIAsie LA X b b8, TRz
222 | 140 | 119 | 53820 T  PILFAEREHC 22 A e D te b DIz F IR

ERE TR o HIEIEERES b R RN L 2RO I

Table 6. Bacteriological Findings at the Start of Re-treatment in Relation to
Duration of Original Treatment and X-ray Finding
a) Cases with original treatment less than 1 year

At the start of ' Number | C(+) R(+)/ R(+)/
! C(- % hol
Original T. | Re-treatment  ©Of cases . No. R(+) R(-) | - Ch% C+) Vgage:
® ® 41 | 34 19 15 | 7 82.9 55.9 46.3
e) 10 | 1 0 1 9 10.0 0 0
Cavity - .
o ’ ® 78 45 14 31 33 57.7 31.1 17.9
‘ ! ©) 9% 15 1 14 . 81 15.6 6.7 1.0
Total '225 . 95 34 61 130 42.2 35.8 15.1

b) Cases with original treatment more than 1 year

o Avthesrtol  Namber OB Rey RGEY

Original T. ‘ Re-treatment iOf cases | No. R(+) R(-) ¢ C+) cases

} © | ® o7 68 51 17 29 70.1 75.0 52.6

{ ‘ © 24 | 7 6 1 17 29.2 85.7 25.0
Cavity | — - ‘ -

o } ® 65 32 18 14 ¢ 33 49.2 59.4 27.7

! S 79 | 16 4 12 | 63 20.3 25.0 5.1

Total 265 @ 123 79 4 142 46.4 64.2 29.8
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¥, 5.4% 1% O.N. 23.9% (3IEFERTH D1, TD
BHoER, O.-N. fl, FFEROIEL S, TrFhiLHiok
THEINRICL D, ARFEHCE Tiibilihicb ol
YEFTRTER D TH B2, ZOBT, #RIF—J5it
BOLTHEBFREINIFIZEE LTHRS & 130 185 (65. 4
%) T, D8 D555 (64.7%) XEMEKTLD

Table 7. Results of Re-treatment in Groups Classified according to Previous History
Chemotherapy alone Chemot:lr.e;ir:ll;nsturgical o
Primary |Second drug | Primary [Second drugs Total
Group Number drug alone combined drugs alone | combined o
of cases | axo.v. Nonl 4 o.N.Nom A o.N.Nong 4 o . Nemp A ON. | Non-A
|
A 130 (100) | 55 5 25 1 2 3|28 0 2| 8 0 1 92 (70.7) 7 (5.4 31 (23.9)
B 35(100) | 19 1 3 — — — |11 0 o 1 o0 0| 31(88.6)] 1 (29 3 (85)
C 100 (100) 8 7 100 5 2 11|24 2 9|13 2 7 50 (50.0)| 13 (13.0)| 37 (37.0)
D 162 (100) | 91 5 1413 7 8| 9 0 1| 6 0 8| 119 (74.1)] 12 (7.4) 31 (18.5)
E 515 (100) | 144 39 5534 60 57|76 1 9|25 0 15| 279 (54.3)| 100 (19-3)’ 136 (26.4)
* See table 3.
Table 8. Bacteriological Findings of Resected Specimens Classified according

to Radiological Finding, Duration of Preoperative Chemotherapy
and Sputum Finding
In cavitary lesion at the start of chemotherapy

. Cavitary lesion at the time of resection Closed lesion at the time of resection
Duraftlon Pretqpe- : l
o rative
g:emo- fﬁndiltlg No. of CH C Cg+) R(+)/ |No. of CH C CS+) R(+)/
erapy | of sputum | case I(\:I(():Fo)f R(+) R(-) (G % C(+)| cases gr(:f)f R(+) R(-) ) % C(+)
~6m + 2 2 2 0 0 100 100 0 —_ —_ —_ —_ - —
’ - 15 2 2 0 13 13.3 100 9 3 0 3 6 33.3 0
~9 + 4 4 4 0 0 100 100 1 1 1 0 0 100 100
- 46 6 3 3 3 40 13.0 18 0 - — 18 0 —_
~12 + 6 6 6 0 0 100 100 0 — — — — — —
- 20 1 1 0 19 5.0 100 13 1 1 0 12 7.7 100
~24 + 20 17 16 1 3 850 94.1 1 1 1 0 0 100 100
- 34 8 7 1 26 23.5 87.5 5 0 — — 5 0 —
gsm.~| T 1| 9 8 1| 2 8.8 89 0| — — — | — — —
' - 20| 11 9 2 9 55.0 81.8 6 1 1 0 5 16.7 100
Total + 4303 3 2 5 8.4 97 2| 2 2 0 0100 100
- 135 28 22 6 ‘ 107 20.7 78. 6i 51 ‘ 5 2 3 46 9.8 40.0
In closed lesion at the start of chemotherapy
D . Cavitary lesion at the time of resection Closed lesion at the tiem of resection
uraftxon Pretqpe- ‘
o rative
Sheme, | ofdine, Mo of b O S, g RE oof L ° c, S REY
P P cases Ié?f)f R(+) R(-) =) % C(+)| cases Ié(()f)f R(+) R(-) =) % C(+)
~6m + 0 — — — — — — 1 1 0 1 0 100 0
’ - 1 0 — - 1 0 — 19 2 0 2 17 10.5 0
~9 + 0 — — — - — - 0 bl - — - — —
— 4 1 1 0 3 25.0 100 35 2 2 0 33 5.7 100
~12 + 1 0 — —_ 1 0 — 1 0 — — 1 0 —
- 5 1 0 1 4 20.0 0 31 2 1 1 29 6.5 50.0
~24 + 5 5 5 0 0 100 100 3 1 1 0 2 33.3 100
— 14 7 7 0 7 50.0 100 30 6 4 2 24 20.0 66.7
25m. ~ + 1 1 1 0 0 100 100 4 1 1 0 3 25.0 100
- 3 0 — — 3 0 — 20 3 2 1 17 15.0 66.7
Total + 7 6 6 0 1 857 100 9| 3 2 1| 6 333 66.7
- 27 9 8 1 18 33.3 88.9] 135 15 9 6 ‘ 120 11.1 60.0
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DT 37 ELEORCHIBLEREZZ T HERA XD
RHECHEECE O AED, ZTRTEH 0%, EEBE
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M B #— LT R775 RE DR FERB YR LK 10
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MR 72 Th, HEE TIEEBEREDL DR
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Table 9. Results of Bacteriological Examination of Resected

Specimen under Original Treatment

| Culture (+)

At the time of resection ‘ Ii?x?sgr ﬁ}“&bf; ) R : Cu(lt_u)re : c g/:) R(+) C(+)
Cavitary lesion 212 81 72 (62) 9 (19) 131 38.2 88.9 (76.5)
Closed lesion 197 25 15 (12) 10 (13) 172 12.7 60.0 (48.0)

Total 409 106 87 (74) 19 (32) 303 25.9 82.1 (69.8)

Note : ( ) indicate number of resistant strain in case that was defined as resistant to 10 mcg SM, 10mcg

PAS and 1mcg INH.

Table 10. Results of Bacteriological

Examination of Resected Specimens in

Relation to Duration of Preoperative Chemotherapy

Dura- Cavitary lesion at the time of resection | Closed lesion at the time of resection
tionjof ‘
q Num- C(+) R Num- C(+)

feher | BeF umber (G O REY/, Whole er e (&, O RGO/ Ribole
moth. ' cases caosfes R(+) R(-) cases] cases caosfes R(+) R(-) R(?) o cases
~3m.| 14 11 0o 11 3 78.6 0 0 135 55 0 51 4 80 40.7 0 0

~6 31 14 10 4 17 45.2 71.4 32.3 201 59 3 50 6 152 29.4 5.7 1.5

~12 86 19 12 7 67 22.1 63.2 14.0 131 17 9 6 2 114 13.0 60.0 6.9

~24 73 37 29 8 36 50.7 78.4 39.7 39 8 5 3 0 31 20.5 62.5 13.4

25m. | 35 | 21 16 5 |14 60.0 76.4 45.7| 30| 5 3 2 0 | 2516.7 60.0 10.0
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Table 11. Results of Bacteriological Examination of Resected Specimens
according to Regimen of Preoperative Chemotherapy
. ] |
! Regimen of | Number C(+) [ R(+)/ R +)/
i C(— C % \Whol
‘ C%I;e)':?ngix;:xt';v;y of cases I:fu"éb(f) R(+) R(-) = N €+ cagei
Cases with positive ;SM+INH+PAS§ 7 6 4 2 |1 8.7 667 7.1
sputum before op. Others | 54 43 42 1 11 79.6 97.7 77.8
Cases with negative |SM-+INH+PAS 182 | 18 9 9 164 9.9 50.0 4.9
sputum before op. Others 166 39 32 7 127 23.5 82.3 19.3
1 |
Cavitary lesion at the | SM+INH+PAS| 79 | 15 1 4 | 64 19.0 733 13.9
time of resection Others | 133 | 66 61 5 67 49.6 92.4 45.9
Closed lesion at the SM+INH+PAS‘ 110 9 2 7 | 101 8.2 22.2 1.8
time of resection Others 87 16 13 3 l 74 18.5 8.3  14.9

BHEEE L IRETH DL, MATEEESI T, §E
BtER, 2 LTomEd b £iL, aficERThRE
TRVe FRORBAC, YIBREFZER, YIBRERZER R D
Table 12. Correlation between Drug Resistance
of Bacilli Cultivated from Resected Specimens

and Preoperative Chemotherapy
a) Group treated with SM, PAS, INH regularly

WTATH, WIFhd afiTichb—0 ¥ 3 HEL R
IZfifebn RN EEGHER, MEHBERE T/,

4)  MRTOLEHR G TH Stk B O A
AOBEER LB EFE 12 DT L, — 43 EHITITE
WD X 5 i ey emitEdh ) DBEEITE- A, FHEZEHF
DEEY A5 L, INH fithest SM, PAS it L b & X
L2:% INHO.1meg ELftEU EZRED L, W

iz,

Duration of |Number R . . .
preoperative ch. caosfes C(+) R(+)|SM-R PAS-R INH- oL X AMBHERERCE W T b EHRBEADOITIZ
~6m. 3 8 3| 1 1 3 100% (=& BT,
~9 83 7 5 2 1 5 5) HREROMHE & BEK Gl & DBIE
~12 48 5 3 1 1 3 VIRFRBE DRI 4H) & YIRS D LR DR, 2R
13m. ~ 28 4 2] 2 1 2 ThOPERETHHC IO TRE Ll 5 )
8 21 13 | 6 1 13 & EEKGIOWIEAES L HEEHOEROHMC LD
(100)!(46.2) (30.8) (100) THRE Lclidtheds D B E I L Tleaib e 21 % 13
by Others T Do Mitthds h RIZE DRI IEGI S B 1= 25E
Duration of Nunflberc( ) R(+)|SM.R PAS-R INH-R Flicxt32HETH Do TEMLE 1 FEiICf ol xr &
. o + + - - -
preoperativech | cases B, BB OICEZ2RAEIE A B b IEEIHC b 5 5
~6m. 12 2 1 1 0 1 b D 41 1 46.3% Mtk b, FEHRCHOTHH
~4 % 7 6] 2 1 4 BEFRCTC S 012 10 Fh 0, % 7o 2SR I EE M 7o
~12 % 6 6, 3 2 6 QBHRIEMICH 5 b DX 78 1 17.9% Th h, Tk
13m. ~ 154 67 61 | 21 20 60 ZRAD IS DX 96 H 1.0% & 15\ MIEEE 14
220 82 74 | 27 23 71 TR HTY, CORREALTHY, ZOBKEH
(100 (865 EL V59 corgrpnn, I KBELH L R OERDE
Table 13. Comparison of Frequency of Drug Resistance between Strains from
Resected Specimens and Those from Clinical Cases
Character of lesion at the start of original treatment Cavitary lesion ‘ Non cavitary lesion
i At the start of fe-treat- i ] o . ]
Character of lesion | ; TR linical case | Cavitary | Nomcavivary | Cavitary | Non cavitary
in resected specimen
‘Number R(+)/ [Number R(+)/ Number R( +), NumberR(+)/
o Whole| of Whole, of Whole of Whole
| caszs cases| cases cases cases _cases gnses cases
Duration of chemotherapy Clinical case 41 46.3| 10 o | 78 17.9' 96 1.0
less than 1year Resected lesion 93 19.41 41 49 11 91| 8 3.4
Duration of chemotherapy Clinical case 97 52.6 | 24 25.0 ‘ 65 27.7 ‘ 79 5.1
more than 1year Resected lesion 8 47.1| 12 16.7| 23 56.5 \ 57  14.0
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Table 14. Results of Original Treatment Cases

Chemotherapy alone Chemotherapy with surgical treatment Total
7 ota.
Primary drugs alone ’ Seﬁg;dt;ig;ggs Primary drugs alone| Sezg;db.i;lé'éxgs i
A* O.N.* Non-A* | A O.N. Non—A‘ A N.O. Non-Al A N.O. Non—Ai A N.O. Non-A
153 22 34 15 4 4 | 54 0 5 | 7 0 2 ‘ 229 26 45
(73.2) (10.5) (16.3) { (76.3)  (87)  (15.0)
209 (69.7) 23 (7.6) ‘ 59 (19.7) ' 9 (3.0) l 300 (100)
(100) ‘ i

* See table 3.
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Fig. 1. Rate of Cases Treated with Regimens of Primary Drugs alone and
Rate of Cases Attained Therapeutic Targets among
Re-treatment Group (in whole cases)
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Rate of Cases Treated with Regimens of Primary Drugs alone and

Rate of Cases Attained Therapeutic Targets among
Re-treatment Group (in cavitary cases)

%
100”
90 -
£ L 80
Ty = ==
- g" - 70 D
5 I 60 orel T
T Z'| Original treatment L 50 by | e
g E A
zz 4 - 40+ 4l F ]
§ Re-treatment L 30 A E
z Pre\'iogsly ---------------- N 1Y /¢ I I T R
< treated,
= twice or 10 1
= more

S0

0 10 20 30 40 50 60 70 80 90 100

10 20 30 40 50 60 70 80 90 100

S0

0
0

Rate of cases attained therapeutic targets

Fig. 3.

Rate of Cases Treated with Regimens of Primary Drugs alone and

Rate of Cases Attained Therapeutic Targets among
Re-treatment Group (in non-cavitary cases)
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