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LONG-TERM RESULTS OF SHORT COURSE CHEMOTHERAPY
FOR PULMONARY TUBERCULOSIS.

Second study—B : Results at 6 years after the end of 4—9 month
chemotherapy for pulmonary tuberculosis.

Harukata BABA*, Akihiko SHINKAI,
Rokuro IZUCHI and Yo AZUMA.

(Received for publication June 3, 1987)

The main objectives of this study is to evaluate whether the 9—month chemotherapy
with rifampicin and isoniazid, supplemented with streptomycin, ethambutol or pyrazina-
mide, might show the same relapse rate as reported in many publications, even if the ma-
jority of patients consisting of far advanced disease with huge cavities.

A total of 124 patients were allocated at random to the following four regimens : 9
RHE and 1 RHES/8 RHE, each with 39 cases, from January, 1976 to November, 1978 ; 9
RHS with 14 cases and 2 RHZE/7 RHZ with 32 cases, from November, 1978 to August, 1982.
Conditions of the admittance to the trial were as follows:Patients should be admitted to
our hospital, be aged 15 years old or more, have pulmonary tuberculosis with huge cavities,
be smear positive, and be previously untreated or treated for less than 15 days. Drug daily
dosage was RFP 450 mg in all patients, INH 0.3-0.6 g, SM and EB 1.0 g, and PZA 1.5 g.

After excluding patients who did not meet the protocol requirements, 91 patients
remained for the final analysis (Table 1). They were divided into two groups, A and B,
according to whether they satisfied the following conditions (A) or not (B): i) Sensitive to
all drugs used, ii) treatment was completed as scheduled or, if not, RFP was not
interrupted for longer than 2 weeks, and 1ii) no complications with diabetes mellitus or
tuberculous empyema.

The background factors of Group A are shown in Fig. 1. They all had cavities and were
all far advanced cases. Eighty—four percent of them had a cavity of more than 4 cm in size
and among them 12 percent with cavity size 8 cm or more. The conversion rate at 8 weeks
was 18—68 %, an average of 41 % (Table 2). The rate was much lower compared with our

* From Nakano National Chest Hospital, Egota 3—14—20, Nakano—ku, Tokyo, Japan.
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former study with RHE (60 %) and with results in many other publications. In this
connection, it is interesting to note that the conversion rate changes with the more the
bacilli count at the onset of chemotherapy (Fig. 2).

Seventy—three percent and 75% of cavities in Groups A and B, respectively, remained
open at the end of chemotherapy (Table 4). In Group A, there was no bacteriological relapse
among 58 patients up to 5 years after the end of treatment, after which, one case relapsed.
This patient had two cavities at the onset of chemotherapy, the size of the largest one being
less than 5 cm, and the original cavities had completely disappeared when the treatment
was completed (Table 7).

In Group B, 3 bacteriological relapses were observed, occurring at 3 monfhs, 5 months,
and 2 years after the end of chemotherapy. Two of them were complicated with diabetes
mellitus and the administration of rifampicin was interrupted for forty days in the third
case. There was no relapse in cases treated with the regimen of RHZe (Tables 7, 8 & 9).

Thirty-five percent of the patients suffered from side—effects, 10.5% being liver
dysfunction, determined solely by the elevation of transaminase (Table 5). Although the
incidence of side—effects was quite high, they were all transitory and disappeared when the
drugs concerned were discontinued. Most of these cases could be re—treated successfully if
both RFP and INH are could be used. In our study, the combined use of RFP and INH was
tried in 32 cases and they all succeeded in completing the 9—month chemotherapy. Out of
these cases, 2 cases relapsed including one diabetic
Conclusion.

1. Nine month chemotherapy with RFP and INH supplemented with SM, EM or PZA was
very effective even though patients had very advanced diseases with huge cavities. When
drugs used were sensitive, treatment was not interrupted or the use of RFP and INH was
interrupted less than 2 weeks, and patients were not complicated with diabetes mellitus or
tuberculous empyema, there were no bacteriological relapse in 58 such patients up to 5 years
after the end of chemotherapy.

2. The RHZg regimen was particularly effective and there was not a single case of relapse
in 25 patients treated with this regimen including those with above—mentioned unfavourable
factors. In other words, this regimen is effective not only for cases with advanced diseases
and huge cavities but also particularly for cases with unfavourable factors.

3. Side-effects occurred fairly frequently but they were all transitory, and if the
treatment with at least RFP and INH could be applied again, the relapse rate was quite
low; i.e. only one out of 32 patients excluding one diabetic.

4. Drug sensitivity of the relapsed cases was almost equal to the per—treatment status,
with the one exception who shoued an incomplete resistance to EB (Table 10).

Key words : Short—course chemothrapy, F—0—X : GILEREE, EREE BEXZE,
Logterm result, Huge cavity, Diabetes melli- WEPRIR, fErtEiRle, v 7 7 v ey vy, #EZE
tus, Empyema tuberculosis, Rifampicine in- M, EEEEHLR

terruption, Rest cavity, Conversion rate and

bacilli quantity

EXOBREPICOE->TX, 197641 Ad 5 1978 4F
11 Aoflic RFP-INH 2&¢ 2 5T 9 » Hoikg%:
E# SR Tld, RFP-INH-EB Ik 3 1441 oo Bith6 # HEED T LTHY, FELT

[FC&IC



1987 £ 10 A

6 AL L TREEBRESLEDNE DEEAT,
2B E R TRAZRONROFE 4cm ULED b D
BIBBTH->to FZ2EMTIVABLERENOL
VO RENBEEFIC OSBRI NG ENBHTH -
7o

MR EFiE

RS EE D BRI AR, #1E F 2 i3EyE
(15 BUA O BERESD), 1582l L, REBitEoRFZ
TR ERD 2 B E\IEAICEM T, 9 RHE 39 4,
1RHES/8RHE (9RHEs &HB&d) 39 flo

Hicz 0%, 19824 8 A £ T ic SRHS/6RHS:
(9RHS & #83) 144, 2RHZE/TRHZ (9RHZ: &
B3 2H1ZBML o LIEAE 124 BiTH 5, &RD
2BIRATOB L 0 P PBRIERI AL > 2o R I3 RFP,
H I3 INH, E R EB, S12SM, Z 13 PZA DB TH 5,
F - EARTOKRFRIARKEERD L, EHI®RSD/NXFiIR
BOFEHEY, BFEOBLVWbORBHMERERT,
RFP & 2 %l 450 mg, INH 12 0.5 % 7 0.6g, —If
0.3g, EB 1.0g, PZA 1.5g, SM 1.0g & LRARZEIZ
A% 1 BB S ¥

BRIE, WOk, FERR X8 BIfEHOK
B OERE, BUWHELERHBY 0BV TH B,

Hat s Ek DREFIZERA L1 (Table 1)o

1) JEERFBELE 5, 2) MBI T 9 Fl,
3) BIfEH @ 7<% RFP O AR 4 » A Kif 12 41,
4) TRERIER 4 B, 5) TREHE TEK X 0 BEFRRE 3

513

BiEt 33 41, b 91 PINESEIOHNETH 5, Bl RHE
2741, RHEs 28 %, RHS11#l, RHZ: 25%1 <, C
n%E A, B2BIcaTi, AR, D SEHEEANCEM,
2 WELEBDITITS», DI &b RFP I 2 BRE
bl L, 3) BERERRE S LTV, ©3&KE
T bDEL, BREDOL FHRENAL EEF&
HObDE L, UITHIHOBOVIEY ABItoWT
B3,

%2 (Fig.l1) A®

586 %, F#h21~T0%% 91%, 2% NTA @ Far
advanced TZd 3 I LI 150 %, mRAZERMOKES 4
ecm VA EA84%, 558 cm VI L 12%, HIZEE #
93 %TH - 1o

RFIS EBVET Lcboid, RHS O3 RE
(33%) TH - e B2AATIZ78%, RFP idrhif L 75
Boted, ZOMOERO—EHF 32FHs s h
b®12%, RFP & 2 BRMAOHMshizdD 10 %
TdH -1z (Table 2)o

154 &

1. BoBH/#EE AR (Table 3)

BlEHLIBBESDTRHZFEE T 5 4 Bt
WRETH S, SHEDI8%H 5 6T %IcELER
RH iCBME Wi BHIOFELE WD Kb, BERIOHE
BicBRLTWA LS icBbhi,, Figlicabh sk
S5ICHEE # OES 1 RHE 95 %, RHS83 %Tdh 505,
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Table 1. Exclusion

9RHE | 9RHEs | 9RHS | 9RHZe
A typical mycobacteria 2 2 1
Death during treatment 4 4 1
RFP usage less than 4 mon. 3 5 4
Prolongt 2 1 1
Lost direct after the end of 3
chemotherapy
Total 12 11 3 7 33
Table 2. State of Treatment (A)
_ Drugs RHE RHEs RHS RHZ= Total
interruption | No. % | No. % | No. % | No. % | No.
All drugs - 16 80 | 14 82 2 33 13 87 | 45 78
RFP -
one or more of . 1 5 2 12 3 50 17 7 12
other drugs
RFP (2weeks >) +
one of more of N 3 15 1 6 1 17 17 6 10
other drugs
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Table 3. Conversion Speed (A) %
week 4 8 13 17
RHE 20cases- 0 30 100
RHEs 17 0 18 88 100
RHS 6 16 67 100
RHZe 15 0 47 91 100

B, FIEFITREROKE S IT3IZHE| L CEHESHE
AKLTWw3, RHETid 4 cm DI E DO =AM 95 % (5
58 cn KIEN10%) ddH-7Dic RHSTIRS0%T
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BlOZnIE30%THo7co TITHRAERONE 4
cm YL EDBIF S THEL & ARE 28 %, 416 23
%TREFUCHEE LT 7, 4B, BED/%» RHE ©
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Table 4. Rest Cavity (largest) at the End of Chemotherapy

lsalfge(s)tf ::‘gfity 0 2cm>| 4em>| 5em>| 6em> | 8em > | 8. 1ecm<
RHE 20 cases 3+ 5 3 A 3 2 A
A RHEs 17 3 3 1 30A 34 2 A 2 A
RHS 6 3 1 1 1 x
RHZ: 15 4 2 A 34 1 2 1 20
Total 58 13 (22%) 58 (78%)
RHE 7 2 2 3
B RHEs 11 3 1 1 3 A+ 1 2
RHS 5 2+ 1 1 1
RHZe 10 4 2 2 2
Total 33 9 (27%) 24 (13%)
Notice : +:--bacteriological relapse
X -+-pleuresy without bacilli disharge
A +--cavity wall thickend more than 3 mm,
Table 5. Side Effects
Regimen RHE RHEs RHS RHZe Total
No. of patient 39 39 14 32 124
Liver damage 2 1 1 9 13 10.5
Gastro intestinal 1 4 9 7 5.6
disturbances ’
Arthrites 1 1 0.8
Allergy 7+ 5+ 3 3 18 14.5
Balance
hinderance 2 2 1.6
Numbeness of the
lower limb 1 1 2 1.6
Visual failure 1 3 1 1 6 4.8
Total No. of side effects 12 13 8 16 49
No. of patients 11 12 6 14 43 34.7

Notice : 6 patients had 2 side effects

+ Bacteriological relapse, One of them was complicated by diabetes mellitus

Table 6. Followed Cases after Stopping Chemotherapy

year 0 1 2 3 4 5 6

total* 91 85 82 80 77 76 75
followed 91 81 73 63 54 45 29
lost 0 4 9 17 23 31 47
rate of followed 100 95.3 89 78.7 70.1 59.2 38.5
relapse 2 0 1 0 0 1
retreated ¥* 2 1 1 0 0
died 2 2 0 2 1 0

Notice : * total=patients at The start—(relapsed+retreated+died)

** retreated without relapse.
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Table 7. Bacteriological Relapses after the End

of Chemotherapy

: : Relapse year after the end of chemotherapy
Group| Regimen | Patients No. #%| 05 1 9 3 4 5 8
RHE 20 0 0 0 0 0 0 1
RHEs 17 0 0 0 0 0 0 0
A RHS 6 0 0 0 0 0 0 0
RHZe 15 0 0 0 0 0 0 0
Total 58 1 17 0 0 0 0 0 0 1
RHE 7 1 0 0 0 0 0 0
RHEs 11 1 0 0 0 0 0 0
B RHS 5 0 0 1 0 0 0
RHZe 10 0 0 0 0 0 0 0
Total 33 3 91 2 0 1 0 0 0 0
Table 8. Relapses and Various Factors (B)
Factors Total RHE RHEs RHS RHZe
NO relapse| NO relapse | NO relapse| NO relapse| NO relapse
Resistant to INH 3 ! L !
SM 1 1
RFP intrruption 17 1 3 1 4 3 6
2w<3mon.
. DM| 14 2 2 6 1 2 1 4
Complicat
mp 3 1 2
factors 38 3 7 1 13 1 5 1 13
Total .
patients | 33 3 7 1 11 1 5 1 10

B2 BEEIER 2R oB»r 50AT, 25 16l
HRRGHETH - 72,

BAEEE S Hlicd S ichs,
BlDOATH -1,

4. LB THOED (Table 6)

RHS ELIZBIROHEICS - TV, RHE, RHEs ,
RHS, RHZr ® A, BZ2&bHE 291 FlOFETIE]
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too 1585, BEFRIZBEMIZ 2R 5 BB + AHREIT
B L3R Lo THRETHAREIE T D% OEBH 5311 -
TWT T & EREIC Z Ol ST—INT 0, 2F»
SELEIVWTH B,

COMILBIEL Lic, 1ER2H, 2FERN3H, 3
~GAEN3H, 6EMUKIFIT, FERIZVT N bIEEKL
HTIFR AR, LAZBETH -1

I LSS L BIns 4 Bl - 7o, KT HRZETR
Mo 1603, {LERT 14EE INH-EB 4542 B{EH
Shtc, RTHERMED LARKT4AHAELD
INHAEHS 0B, $E3BNIKT 247 » AHERD

27 ALND DI 2

THINAR, 25 4 Blid SN2 RFP—INH 25 8 HR{#E
Hati, WIFnbEEBEES>SOTOR L, Migksl
PARXBEARETH > 7,

5. MTHOMEHR

Table 7 /R d & BV HEHER I8 FIH 14, Lh
LR THSE2 W HETH - 1o T THHHE
WHERR 7S LICBR B R EE C Licldd -7, T
OBIFEIER @725 INH 3550 @ 2 4 H¥ Lo #AE
¥, RFP & SMB2ETINHELRT LEBITH - 10

BEA S RBEEBERIE 3Hlich S, KT 618N
Aic2fl, 2FEHI1HITH %,

PZA =MA 1-BH» 513A (156D, B (10#D &b
BRI D1,

B BEOKHRFEHEOBRIE Table 8D EBY
T, PZA O WETRIERBEAME L RFP i 40 H
DOFH» 5 DAFFENA LN,

RSB O3 Table 9 It —¥E L 7o FRBIOIE
BErhORRMRIRI, 2616 A ALINT® - 12, & FiHHKE
BIMSEE DEAAZEROKE 513, 11em ERBFSHD L
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Table 9. Process of Each Relapsed Case.
: Tt : - .
; ; : . drugs period neg cu cavity relapse seusitivity
Pati- baccli cavity size - regi- |; g period
sex|age| complication interrupted to - at the end |from the end of
ent &9 Culture) | no. (largest) men |or stopped |neg, cult iﬁ;g}% of chemo:| of chemo. |rel bacilli
A|ZS.| 5|24 H 2 6.7x3cm — RHE — 12w 6.5m — 5y 2m R.H sensit
E resist
R. int. 6d. —
M.O.| & |43 Ht 4 53%x2cm — RHS H.stz. fé‘om 8w 7.5m |11.5X8.7cm| Tm no bacilli
. O IML
R. int. .
ML | 3|34 HH 2 45X%3.2cm — RHE 0.4 9w 7.0m 5.56X4 cm 5m all sensit
BIHK|5|s4| 4 1 158650 [Hiabetes mellitus) ppp | R.st. 2w | 65m | 6.5x3cm| 5m  |not tested
liver cirrotic from 6.5m
S.S. | 5|38 Hi 6 3.2X28cm|diabetes mellitus| RHS — 10w 6.5m — 2y all sensit
Table 10. Sensitivity of Relapsed Cases
Before relapse RFP | INH SM EB
Sensitive sensitive 4 4 2 3
Sensitive resistant 0 0 0 1x
relapse
before
a b
2 mcg 0 50 25%
*EB
3 0 7 3%
5 0 0 0

a---before retreatment

b...one month after retreatment

Table 11. Conversion Rate in the Treatment
with R—H Supplemented with S/E or Non.

. . NO. of conversion rate (%)
Publisher regimen
patient 1st mon. 2nd mon.
Brouet et al.” | 9 RHS/E 86 40— /
BTTA 1 9~18 RHE 131 18 xx — 53
6) _
Dutt et al. 9RH 571 / N.S. T2 *:*
Oda ®| 9RHE 72 *| 65— 91—
* % % %k
Yamamoto " | 6or RHS 157 63*ﬁiJ 811‘
Author 9 RHE 20 E [ 30

Conversion rate by a same regimen at

bacilli quantity
*p<0.05
**p<0.001

the first month in
chemotherapy is most reliable for the estismation of the
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Fig.2. Conversion Speed and Bacilli Quantity in the Same

Regimen of RHE

Notice : Quated from previuos and present report in conditions :

1) sensitive to the used drugs.

2) no interuption of all drugs of if exsists, that of RFP should not exceed 2 weeks.
3) no complication of diabetes mellitus or empyema tuberculosis.

The differense is most remarkable at 1 st month, then decreases to zero at the

4 th month of chemotherapy.
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