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LONG TERM RESULTS OF SHORT-COURSE CHEMOTHERAPY
FOR PULMONARY TUBERCULOSIS

(Second study—A) Results up to 6 Years after the End of Treatment with
4—6 Month Chemotherapy for Pulmonary Tuberculosis

Harukata BABA *, Akihiko SHINKAI, Rokuro IZUCHI and Yo AZUMA
(Received for publication February 24, 1987)

During 39 months period from October, 1975 to December, 1978, 520 patients with
pulmonary tuberculosis were randomly allocated to four drug regimens — 3RHS / 3RHS,
2RHES / 4RHE, 2RHZS / 4RHZ, 2RHZE / 4RHZ — with each group consisting of 130 cases.

Patients eligible for the trial had to satisfy the following criteria :

i) Admission to our hospital,

i) No previous treatment, or treatment for less than 15 days,

ili) Smear test was positive for tubercle bacilli,

1v) Aged 15 years or more,

v) Size of cavity less than 5 cm.

Seventy six cases were subsequently excluded and 444 remained for the follow up studies.

We have previously reported that the bacteriological relapse rate during 3 years after
the end of chemotherapy for the pyrazinamide groups was 2% and that for the other groups
was 10%. On that occasion, we included cases which were resistant to the drugs and or
who had complications such as empyema, diabetes mellitus. In this study, we divided the
444 cases into two main groups, A and B (Table 2), with the focus of interest being placed
on Group A without drug resistance and complications.

The conversion rates at 8 weeks and relapses during the first 2 years and 6 years after
the chemotherapy was terminated are shown in Tables 3 and 8 respectively. All cases
converted to negative after 5 months, and 98% after 3 months. As to relapse, 69% occurred
within one year and 85% within 2 years. After 2 years, two relapses occurred, one at 51
months from the RHS group and the other at 65 months from the RHZS group.

If we consider only the relapses which occurred during the first two years, then 4 out of

* From the National Nakano Chest Hospital, Nakano—ku, Tokyo 165 Japan.
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176 (2.3%) patients from the pyrazinamide groups with 95% confidence limits being 0.6—5.8%,
and 7 out of 165 (4.2%) patients from the groups without pyrazinamide relapsed. Although
the PZA groups showed lower relapse rate than the other groups, the difference was not
significant,
(Table 9).

The contribution of SM in the prevention of relapse appears to be doubtful as all the

However, the superiority of the PZA groups was strikingly shown in Group B

relapses occurred in the SM sensitive patients and not in the SM-resistant patients.
Moreover, the interruption or termination of SM therapy in the early stages of treatment
had no effect on the occurrence of relapse.

The resistance pattern of tubercle bacilli at the time of relapse was exactly the same as
pretreatment status, except for one case which was on the borderline between resistant and
sensitive.

The factors which significantly affected the occurrence of relapse were :

i) Severity of the illness,

i) Negative culture at 8 weeks,

iii) A remaining cavity at the end of chemotherapy.

As to other factors such as sex, age, cavity size at the beginning of chemotherapy, no
relation with relapse could be found.

Finally, confining to slight cases (moderatels advanced or minimum by NTA
classification) inclnding A and B groups, the bacteriological relapse rate during 6 years
after the end of chemotherapy was 0.6% (1 out of 161 patients) for the PZA groups with 95%

confidence limits being 0.02—3.5%, and 5.9% (9 out of 1562) for the groups without PZA with, the

confidence limits being 2.7—11.2%.
Key words Short—course chemotherapy,
Long term result; Meaning of pyrazinamide,
Relapse, Factors connected with relapse,

Resistance of relapsed bacilli
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Table 1. Exclusions

RHS RHEs | RHZs RHZE Total

Unclassified

mycobacteria 4 3 2 3 12
Smear positive
Culture negative 1 1 2
Death during

chemotherapy 4 3 2 0 9
Rifampicin intake

insufficient 3 3 8 6 20
Treatment duration
less than 5.5 months 4 5 6 2 17
Prolonged 4 4 3 2 13
Defaulter 1 1
Exogenous

reinfection 1 1 2

Total 19 19 22 16 76

Table 2.

Criteria of A and B

Group A ( 341 cases)

1. Treatment duration 180 =5 days.

2. No interruption of all drugs or if exists, that of

rifampicin should not exceed 2 weeks.

3. All the drugs used sensitive.
4. No complication of diabetes mellitus and empyema.

Group B (103 cases)

The cases who do not satisfy the criteria of A.
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1661, 24 ADA1H, IEERHIC RFPO AL LT
BrFRZEDHER SBDTREATH -1 34, 5 204T
b5,
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Sex

Age

NTA

Cavity

Culture §
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50 100

RHS

male

RHEs

RHZs

RHZe

RHS

RHEs

RHZs

RHZe

RHS

RHEs

MOD

RHZs

RHZe

| 4 cml< RHS

] RHEs

RHZs

I RHZ:

Fig. 1.

RHS

RHEs
RHZs

RHZe

Back Ground Factors (A)

Table 3. Conversion Spead

4 weeks

8 weeks

13 weeks 4 months 5 months

RHS

RHEs
RHZs
RHZE
RHE*

25 (31%)
30 (35%)
34 (39%)
27 (31%)
25 (18%)

55 (69%)
62 (73%)
73 (83%)
66 (75%)
68 (50%)

77 (96%) 79 (99%) 80 (100%)
83 (98%) 84 (99%) 85 (100%)
88 (100%)
87 (99%) 88 (100%)
128 (94%) 136 (100%) | 136 (100%)

* Quoted from the previous report (3) in following conditions

1. Largest cavity size less than 5 cm,

2. Sensitive to the used drugs.
3. No complication with diabetes mellitus or empyema.
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M, DS OBELS R A EPRRNTH -
#-. 8 BEORMILETHS L RHS 69%, RHEs 73%,
RHZs 83%, RHZE 75% & PZA 0& 3B R @t
LT3 (BEZENKL),

2. (LK TEOZEROEE (Table 4

6 1 R TH 7B 78 A ELET 5 bDIE 341 Firh 150 B
(4 %) T, PZABETIE 176 fI1 40.3 %, PZATSL
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Table 4. Cavity at the End of Chemotherapy

0 |lem>|2cm> |2.1cm<]| Total
RHS 43 8 18 11 80
RHEs 43 13 13 16 85
RHZs 52 7 13 16 88
RHZE 53 6 17 12 88
Total 191 34 61 55 341
% 56 44 100

BT 165 Bth 47.9 B TH - 1o 3, ZDHROEROZE
BT62BIIHK LI, 1EFENITI9%, 24ENIT 46 %
ThHotco 2HELIERAB LIS - 72613 22 H) (14.7 %)
TEROIEHESE, EC, RESETH -7,

3. BWEA (Table 5)

SIEF) 520 Flic DWW TR L7, BEDL DL TRIS

333
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BUFEELRET LB THld - 108, RicizE LE
ER MDD 1 DAL L, GOT, GPT DWIFhb
100 IFD & Dhs 5 Bld - 72, BB 5 Flid\Fhd PZA
Bichohi,

BEX LRWER OB, FFEE, BhkEE, PR
B PZABICERIEZL BEZdDD), 7vr¥-i
SM EHBICE D> > BB EZER L -1, /-8,
PHREE I SMERBOAIC, BABEIZ EB #HER
DHITHLNT,

TN o DEWERIRKESEECRY (1 1 HAN64 %,
2HAANBH) ITH LI, F1-HES, FHEEELIA
F RIS —@ i TRED¥cEE, RFP, INH 2558

Table 5. Side Effects

. . Gastro Hearimg & . .
Regimen | Liver intestinal Arthritis | Allergy | balance Visual Miscel- | 19
No. | damage | §isturbances hindelance | faiiure | laneous
N % N % N % N % N % N| % |N| % |N| %
RHS 130 | 2 4 0 15 11.5 15 11.5 0 5( 3.8 [41] 31.5
31— 3.8 — 0.4
RHE 130 | 6 6 1 21| 16.2 i 28 3] 2.3 4 3.1 |48] 36.9
RHZg 130 | 12 14 6 18| 13.8 3 ' 0 1| 0.8 |[54| 41.5
9.6 — 1.1 — 2.7
RHZe 130 | 13 15 1 10 7.7 0 0 21 1.5 [41] 31.5
Total |33 39 8 64 25 3 12 184
p—value 0.0016 0.0010 0.035 0. 0042
Table 6. Rate of the Followed Cases after the End of Chemotherapy
Year 0 1 2 3 4 5 6
% 100 99 97.3 95. 7 91 85 60. 4
a 444 408 391 376 352 324 229
b 0 4 11 17 35 57 150
c 0 21 3 1 1 1 1
Total
0 1
d2 0 1 3
3 0 5 2 1 1
e 0 6 3 7 1 5 1

Notice ; #—a+ (a+b)
a2 — Followed cases
b-Lost cases (Cumulative number)
c¢—Relapse

d - Retreatment 1. Due to X -ray aggravation without bacilli discharge 2. Persister
3. Extrapulmonary tuberculosis and miscelianeus causes.

e — Died
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ETh-71,
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BB, BE 40 E B EE b, RHEK:
TZERbREHEPLHICHE LT,
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Bl (6 nARN2HI, 1EN2H, 4E8HAB1HD &
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BMRC (British Medical Research Council) ? it
HOBROERERDL DT L, BILEA 1 BOKRE
TEEB 10ELUEOEEN3 AR 2B LS 554,
/i3 4 H Affic 3 BB SEHMIR EABIDIEL T
bEFELEL, TN persister & LTHFEE LISV
(Table Mo

ABDHATHBE (Table 8), LEKRTHRE6EET
i RHS T3 80 #ld 4 #, RHEs 85 #ih 4 #, RHZs
83 filch 4 B, RHZe 88 flch 1 Bl Tdh - 748, 2HEE T
DHEFEICEsEzhTn 36 B.8%), 44 4.7%),
3B B.4%), 1B (1.1%) THoto KT 1E
AT, 28Nic2fl, 5FEERU 6EHICE | flER

Table 7. Persister

Months
A 0 1 2 3 4 5 6
RHS N3B 38 | ly2m %— - -] -1-12 .
RHS N44 8 | 3ylm| 2 o %a
RHZ: N 8 3 |26m| S | — | — |[--~
RHZg N204 3 | 10m %* -
RHZg N471 & | 2y3m -% t

Notice :

A Period from the end of chemotherapy to reappearance of bacills.

O The month when the bacilli reappeared.

— Retreatment started.
T Death due to cirrhotic liver, ,

* No resistant test, no identification, This patient was treated only 1 week with
RFP + INH and 2 more weeks with INH only,
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Table 8. Bacteriological Relapse after the End of Chemotherapy
(Group A)
Relapse
Regimen | Patients Culture (—) Cases relapsed after All _cases relepsed
during 6 years after
assessed at 2 weeks 2 years stopping chemotherapy
No.| % |95%confidence| 0.5/ 1| 2|3 |4 |5 |6 |Total
6 RHS 80 69 31 3.7 2 1 110 4
1.7—8.7
6 RHEs 85 70 41 4.7 410|0|0]0]|0 4
6 RHZs 88 83 3] 3.4 0 |2]1(0]0]0(1 4
0.6 —5.8
6 RHZ g 88 75 1] 1.1 0 |1]0]0]0O}|0O]0O 1
Table 9. Bacteriological Relapses
(Group B)
PZA — +
Relapse (Year)
Cases Cases | Relapse
0.5 1 2 3< | Total
INH SM 2 0 0 1 0 1 1 0
Resistant INH 5 2 1 0 0 3 12 0
SM 10 0 0 0 0 0 6 0
Diabetes meritus 23 2 0 0 2 4 8 0
Empyema 4 2 1 0 0 3
Interruption of RFP 14 0 1 1 1 3 21 0
0.5—3 mo.
Prolongt 1m > 7 0 1%* 0 0 1 5 0
Shorter than 6m
(10 days) 1 0 0 1 0 1 0 0
Cases 6 6* 6 4 3 3 16 53 0
Total
Patients 57 6 3 3 2 14 46 0
Notice : *10patients (without PZA) and 4 patients (with PZA) had 2 factors.

One patient (without PZA) and one (with PZA) had 3 factors,
** RFP and INH were interrupted for 19days at the 2nd month of chemotherapy and the

treatment was prolonged one month,

Table 10. Bacteriological Relapse (Total cases)
‘(Moderate or Min.)

Relapse 95% Period after the end of
Patients Relapse Confidence chemotherapy (Year)
assessed No % 1 2 3 4 5 6
RHS 79 3 (3.8) 2 0 1 0 0 0
2.7-11.2
RHEs 73 6 (8.2) 5 1 0 0 0 0
RHZs 82 1 (1.2) 1 0 0 0 0 0
0.02—-3.5
RHZg 79 0 (0) 0 0 0 0 0 0
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Table 11. Drug Sensitivity of the Bacilli
before and after Relapse

Before relapse RFP | INH | SM EB

S——=8S 29 25 26 13
\R 1%

R S 1%
=R 3 | 1

Notice : Results of the patients including the
persisters examind in our laboratory

S = sensitive R = resistant

* before relapse
INHO.1 ug 10% 0%
0.2 ug 1% 0%
* * before relapse
SM 4 ug 4% 6%
10ug 0% 10%

L7zo PZADASIEOWETIIKT 6 1 ALINDOEHDS
B o108, PZABTIREH 6 H ALK TH - 7.

RiC BB T PZA OBETHRETT 5 & (Table 9) [
—AT220RFEETSbDBD-1cfcdd, PZATK
LEETIEST A (664) 14 A (A7TH) iICBRESA S
-0tk L, PZABETIZ 46 A B3#) b1 ADFH
HHID T, BBHIHOBRAOKRELSI 1 FLAT
BHoths, BRFAHETIEEN IERRTH -1

RITHEHI A Moderate LT ICFRD, A, BAHE- 24
THRTHE6FEETOBERREKDH (Table 10),
RHS T3 79 #ld 341 (3.8%), RHEs T3 73 #ldh
6%l (8.2%), RHZs Tix 82 %I 141(1.2 %), RHZE
TR 7940 Th 712,

TN SEFH (persister bEWHT) DfEAZEHicx

% % ®62E B6F

THREEZMIE, 2HAEREBERNIE2E—Th -7,
D 2Bl bR L HEOHER T T OB TEERIC
BFiBERIERILEE - ThLWEBbN/ (Table 11),

BHRIPES 4 3%RT (Fig.2)

(LK T % E DO £ TOBFESIEEHRPZ D
WIRICRES 4 2 H RBRIETH 545, REK T 5 5 DM
DIEE D BICHE, T D & EBARIS AR CETERSE
DERF DD O BD TEBICILBDT, TITR—IG
KTH2EE TOHREOBFRERD ., SBEHIIE
B ERICIEELME 6 7 A2 #85F L, IREE b0 H
FoNTWVB D, MEFPCAMERZRV 7. A B
JicLiE - 720

1. PZA DEE

PZAE 176 Fl» 5 OBEHK 4 61 (2.3%) iextlL,
PZAS LE 1656053 TH (4.2%) TEEZRNR
Mmoot

2. BERIOEERE

NTA SEOEE LR 92 FIhEFR 8 #l (8.7%) i
%ML, PEELTO249FITII3H (1.2%) TEHL
BHEZE (p=0.002) bbb, thx PZA OFETH
NTHEMBE BICEEEND -1,

3. 8BAODEHAL

8 BAICEtEL Ut 256 BITIIEFRSF (2%) TI
BLIBORHEALSS Bl Hid 68l (7%) TEEE (p=
0.03) 23b - 703, PZABTOABEBREVED LN,

4. {LEHETRROZETR

ZeffdH 5 150 Bl S 3HERIF (6 %) extl, 2R
LD F»SIR2H (1%) Tp=0.01Th-t
BPZABTREREZER M7,

ZDEHLORTFELHE, i, BBKROEROKE S
LZREREOBBRERDLILEBSTENR D -1

% p= 0.001 p= 0.03 p= 0.01 N.S
10
5T 8.7
7.0
6.0
4.2
1.6 2.0 1.6 2.3
% 85 150 165
249 256 191 176
FAR gwW< + - -+
MOD> swW>
NTA Conversion Cavity PZA
remained

* P—value - by Fisher exact method

Fig. 2. Relapse and Various Factors (A)
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AR D & 5 1c PZA i3 INH it 5 0 5ER B A 661,
RFP #ERAESHIE, MikskOmEICESREI MO -
FbDICEICERTH -7 (Table 9o TN HELEMH
2BV ABTIRPZAR 2.3 %KL, R LETRE
42%EBEE RS>, LU PZABTIRIEL
Biy, X0EBLHERE (@A6 ALK Lictibk
DR TH -t EBbhi, 158 PZA OfFEH
Fic oV TIRERIR 6 » AREECFERI N B> 5
DA T185 Fich 5§D, BHWERDI-HERHRELH - 12
3BHIC2 AALINIBH, DLE12F) » SRk
EDL, DELThEVEI L -1,

SM D& E|

FRITTNT SM BRSO A - 5T (327 Hilch 28 £i),
SM ittt 13 B> S 173> - o, ERBMIZ RHSET
SM 6 # A L8 FIMS 106 (11.2%), 3#HA
PAL»GERTE S Lok U LH (7.1 %)
DEHETHY, $1z, 21 AFMATFED RHEs, RHZs
HTR2HAAZTO1946IhEH 156 (1.7%), 24
RUTD 2585316 (4%) T, SMEEL HH
LictebitBREL DI TEERTERD > 12
T EDORRHALICH LTI EB L BN Tz (Table
Do

& B

BT D AL OO T LBER TR 3EE TOBERKI
PZABT2%, PLAR LB TI0BEME L, 20
BEIC 3FEDOMIC 2 FIOFRID 120 RHSH DS 44
3#7A8, RHZs 55 E5 H BETH %, 1/ HilE
D& M FIORERR, WRSOAHER, RFP ©
R Hs 2 BRI EDEFAI b EA TS %, RHSET
13 Persister 2 8lb A TV,

SEE TN SIRFRRICRRIIL S 2 X 7Bl 2 kot
Lic ABEE, 20 00AD BRICAFKTHR2EET
DEFEBNICR > THRET L7z,

ABh PZA S LBETIZ 165 B T4 (4.2 %) 95 %
EHBA1.7~8.7%, PZABTIR 176 Fih 4 ] (2.3
%) 95 BIEFMRR 0.6 ~ 5.8 BT PZA BLOPM - T
WIS EBERLED >0 XERTPZAAEEB 067
BBEEOBRERIET 7V H? (2%), Pilheu® (1
%) OMELUA PV 3 4~6%T, PZADSHIUT 1
~3 %W ThH51DT, PZAARMA BT itk 3
A SRS 6 1 A DIBSIIBBLINTH 5,

PZA BRABREERTHIBEOREHT L HELTRE D
», EEATRE~2 077 - VDb TOLEREESNT
W5, BIZRPORBETII/7 07 7 — VICEBIN
TVBD, ERALASEC B LBk 2 Dhic i s h 3 ¥,
THLTBHE LM SEEEORBEHIEE D EHID%
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RBKRbONBBNHBH B, ILERILORT BHIT
S E PZA ORI EOLNE EBbh b, HBxDFIT
X PZAEOHERIILH PZA 6 # AFER I N FO
B ST, BWER DI DZOEAISREDIRED G-
1eBIH 531 > 42D T, RFP X INH 256 # A {8
SNTVBHEEE, PZA RIEEOLEALH» b EHD
ATIOESICEbI, BT 7Y A TD 4 5 BIBERK
BTz, 3tn2H8 RHZSEA®KIZ RE 413 H
I PZA 2MATHERERICEREH > 12,

PZA BTRICBN TV DIE INH DA BHE,
RFP {#f AT BIEBEELMD - 12 EFICH LT T
507".20

D& S ic INH ¥IETR G L S OBEHIS PZA #h
Sk 1Bl b1 - tohs, PZATE LED S 76 441
TS LTzo SM TttEBlD & I3ME & BRI » -1,
Mitchison ' & SO WM& S PZA 3 db 13 Bt Al
& SM % INH Mt Bl & ODBFHROEHIDIS O, 510
NIFRELEDHLLEER LTV B, T IRERFE
b PZA Bh 5 I3ERIERE L, PZA S LED 513 23 4
th 4 FUCHEFELS ST,

PZA B TlRIZUDICEBD - 7213555 SM L O Ehn
TO I SBIEADSDIE D - 1o D TEERITIEZ F2 0
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