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CLINICAL EVALUATION OF RIFAMPICIN IN ADVANCED PULMONARY
TUBERCULOSIS RESISTANT TO CONVENTIONAL
ANTITUBERCULOSIS DRUGS*

——Combination Therapy with Rifampicin and Pyrazinamide—

Masahiko YAMAMOTO, Kiichiro ISOE, Michio YAMAMOTO, Seiya I1ZUMI,
Masaichi FUSE, Akira NAGATA, Koichi SUGATA, Hiroshi KANMA,
Masayasu YAZAKI, Yasutaka ISHIOROSHI, Hiroo NAKAMURA,
Hisao HIROSE, Hirokazu INAGAKI, Masatoshi SAITO, Kiyotaka ITO,
Tatsuo KANO, Rokuro MATSUSHIMA and Noboru YAMAUCHI

(Received for publication March 4, 1971)

The therapeutic effects of Rifampicin RFP_ on previously treated tuberculosis patients who
failed to convert to negative in spite of long-term treatment with primary and secondary drugs
was analyzed.

Fifty seven patients treated with RFP were divided into 3 groups.

Group A : 18 cases in which RFP was given together with other sensitive drugs.

Group B : 17 cases in which RFP was given together with pyrazinamide (PZA' (primary
use) and isoniazide (resistant).

Group C: 22 cases in which RFP was given together with other resistant drugs.

* From the 1st Department of Internal Medicine, Nagoya University School of Medicine,
Showaku, Nagoya 466 Japan.
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RFP was given 450 mg daily before breakfast for 6 months to all patients and 450 mg twice

a week for additional 6 months to the patients who attained negative conversion of bacilli

within first 6 months treatment.

The critical concentration for resistance to RFP were as follows: either the complete

resistance to 10 mcg/m/ of RFP or the incomplete resistance both to 10 mcg/m! and 50 mcg/ml.

The results obtained were as follows :

1) Bacilli negative convertion rate was 77.8% in Group A, 50.0% in Group B and 36.4%
in Group C after 3 months-treatment with RFP, and 88.9% in Group A, 57.1% in Group B

and 36.4% in Group C after 6 months treatment.

The combination of PZA with RFP seemed

to be recomendable, when there was no other sensitive drugs.

2) The bacilli became resistant after 3 months treatment, if the bacilli failed to converted

to negative.

3) The patients treated with RFP showed no serious side effects. In only one case, RFP

was discontinued because of gastrointestinal disturbance, and S-GOT and S-GPT values were

elevated temporally in 3 cases.

B ]

Rifampicin, [3(4-methyl-piperazinyl-iminomethy!)
rifamycin SV] (LLF RFP & B% %) (2 streptomyces
mediterranei 55 EA I NHMEHE,L R Lk
BRAEHEYY T, (hOVIRSEH & TRAHED o
NIHEKIEREE LTEY, bpaEICKVTY, T
W HREPEOY, B DRI X > T EDOBRIK M
FELHLNC TR T2,

—Ji, MOVIKREROBE LR UL, RFP OB 454
BRI AR O RER IR L, O HF R A & O
RALIHETH LT, TOBHENEL L LBLM
ThHbo L Lirs, BIETEVTRIE RFP oy
GELELTD L5 RREMSEEEITOR LA R
—RE L ZRIREER O TR TEmMELX B L TR D,
RFP L O BtRERAOERCERTH L%,

bhbhil BT W THRIEMSKBECN T2
RFP DEERMZE LD, & BRI Tit H
Pl I\ T b HB A {E S E @ 4 72 W~ pyrazinamide
(PZA) L0 UtRSEXW ST H D BRBRE ¥ 1T
00D T, EORBMEBET B,

MREIVBRAE

Bifg 0 11 JECABHRD, —Kks LU0k
BAC X 2R IO TLHEBEILOB L D&
JERGREBE 57 BIR MR E Lo

RFP 3 h d RIAZEHM 1 B 450 mg @ B 5%
177e2teh, HRAEORZERS IO TOMRICX Y, A
B¥:RFP L RIMHDER LA L1806, BEE:
RFP & PZA (RfEM) Xt INH (fittE) otBBRE 17

G, CBt:RFP LilitthEd 2 R D% M L1: 22 4,
DI T THRE L

BEIBIERP O ZEORA S LU REEY 1
H1ME, ME XS EMIP>A 1, HEBE2H A1
[E, i GOT, GPT, 7 4 »h Y 7+ 27 5% — %,
BUN, IR#&EM. KRG 4@&, &R mdkt *Fhthi
AR 1ERAEL, BB BR BETERSIUCELDH
BITHBIE Lico MBEDZEAR ST AHBULEDA
M V) 5 kil & Do RFP 025 12 £ A0E
B 1 2D THE Lico IEHEY 12 1% IlsE
WA, EHEERY 10°mg, RFP 55 mB B %
10 meg/ml %5 X ¥f 50 meg/m! @ 2 {3i#% & L, 10 mcg/ml
IZTE 2t ¥ 7212 50 meg/ml K AFE St xR T84
ITIERIR AT it & Lo

AB.CABOEWRRFRIELRTILLTHIHA,
AT s\ TEEELBOMR D 3 i i 72 > f, NTA
ORFEERS, $%#(+H)DOF, RFP & 584 2 Ao
A IR TH O BN LR SR N LA & B
EBRETZLRT U L,

FHE2 6 » AMITT/sbicnt, RFP 5% 4,5 6
» B OBEE Y BB H T H O flico\vTit RFP 1 H
450mg H2EOHE X X616 H AT 1,

14 |

R PRI D8 : RFP B 5%0 % A © B%KHo0
REBEFT R L2 IRTI LS TARE (&4 » ALLE
B5) 10 AHERHER 38.9%, 2 A 72.2%, 3
HAK T7.8%, 4 At 88.9%, 5 » A% 88.9%, 6
At 88.9%, BRI 4 » AL LETH T2, Tnfth
18.7%. 75.0%, 50.0%, 57.1%. 50.0%., 57.1%, 4
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Table 1. Background Factors
Group A Group BB Group C
Treatment group RFP scasitive RFP PZA INM REP resistant
B __ .l drug __(vesistant) drug
Number of cases ,‘ 18 i b i z
- ; | mo X (po X me %
Sex Male 13 72.2 8 (27.2 15 '68.2
' Female L5 @) "9 529 7 31.8
~29 1 (5.6 1 15.6 0
Age | 30~49 10 35.6, 9 152.9 13 39. 1)
€ | 50~69 6 (333, 6 353 8 1361
70~ 1 (5.6 1 5.9, 1 4.5,
. Less than 3 years L4 (2.2, 1 5.9 0
3~1.9 years 2 11.1) 2 11.8 5 22,9
Duration of previous .
chemotherapy 5~6.9 years 4 (22.2) 3 17.6 2 9.1,
7~9.9 years "3 6.7, 4 23.5, 6 27.3,
More than 10 years "5 27 8, 7 1.2, 9 (40.9,
Chest X-ray findings Moderately advanced .5 27.8) 2 11.8) 3 13.6,
according to NTA - _
classification Far advanced 13 i72.2 15 88.2 19 86. 4,
None 1 5.6 0 0
Cavities With nonsclerotic wall | 0 ) 2 9.1)
With sclerotic wall ‘ 17 94.4) | 17 100.0; 20 90.9
Tubercle bacilli in sputum Negative 8 444 7 41.2, 10 43.5
(smear) Positive .10 (35.6 10 (58.8 12 (54.5)
Tubercle bacilli in sputum @ + 12 (66.7, 7 41,2 9 40.9;
(culture) . ~— or more 6  33.3) 10 /58.8 13 /59.1)
1 —
Positive for 4 M. 10 (35.6 13 (75.6) 18 81.9,
Bacilli in previous sputum ' Positive for 3 M. 4 22.2 3 17.6 2 9.1
examination for 4 | . , : _ _
months Positive for 2 M. 4 (22.2) ;1 5.9 1 1.3,
Others 1 1.5)
|
Table 2. Sputum Convertion in Treated Cases
Month af Cases with
A t 1 treatment t
one ;nonth on **a’iier re men - - ngog:m SI;S-
t before t tum at 4,5and
reatmen 1 2 13 1 5 6 6 months after
777777777 . - - - - 7lrea:mem .
Group A RFP- Cases treated for 0/18 7/18 1318 1418 1618 1618 16 18 16 '18
sensitive drug |at least 4 months 38.9 722 - 88.9 839 33.9 88.9
Cases treated for| 0,17 316 1015 714 814 714 8 14 T4
Group B at least 4 months (18.7 75.0) 50. 0); 571 50.0 371 30.0
RFP-PZA-INH —_ - -
(resistant) | Including drop- | 0,17 317 1117 817 9 17 8 17 9 17 8 17
l'ped out cases 7.7 64.5 47.1 32.9 17.1 '52.9 4710
| Cases treated for| 0,22 6 21 1121 821 8 21 721 8 21 T 21
Group C .at least 4 months 28.6 32.4 338.1 33.1  .33.3 338.1 .3
RFP-resistant | —- s —— —
drug Including drop- 0/22 622 1122 822 8/2 722 822 T 22
{ ped out cases | 27.3) 31.8. (36.4 (36.4) (31.8, /36.4) 31.8

Note : Numerator indicates cases converted to negative, denominator indicates number of cases observed, and
figures in parenthesis indicate bacilli negative conversion rate.
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Table 3.

4

#%

Wik BT H

Percent of Cases with Consecutive Negative Sputum at 4,5 and 6 Months

after Treatment according to Background Factors

"7 7 Chest X-ray findings
according NTA classification

Moderatel
advance

Group A RFP-sensitive drug
Group B RFP.PZA.INH (resistant)
Group C RFP.resistant drug

1/ 1

Table 4. TFirst Interval between Initiation of

Amount of tubercle bacilll in sputum

4 or more

‘ Far advanced +

45 (80.0) 1213 (92.3) | 1113 (846, 5/5 (100.0)
(100.0)
2/3 (66.6)| 5/18 (27.8) | 5/8 (62.5) 2/13 (15.4)

6/13 (46.1, 5/7 (71.4) 2/8 (25.0)

Chemotherapy and Negative Conversion of

Bacilli in Cases with Consecutive Negative Sputum at 4, 5 and

6 Months after Treatment
One month ‘ Two months ‘ Three months Four months
Number of cases 13 | 13 \ 3 | 2
Percent 41.9 | 41.9 i 9.7 6.5
Accumulated percent 41.9 \ 83.8 ‘ 93.5 100.0
Table 5. Appearance of RFP-Resistant Bacilli
N ) 'One mon-!h [ - Mon:l:;f; treatmen't__- T
Case no. | before e — -~ e
o L L ) | treatment ! 1 2 3 4 —__75”—- _L
1 s s* s R* R R R
2 S o* 0 (0} (o] (0] 0
3 S S (0} 0 0 (0] (0}
4 S ‘ S S (0} 0 0 0
5 S 0 (o} 0 0 0 0
6 s s S o] S S 0
7 S ; S 0 R R R R
8 s | s S R R R R
9 S 0 0 R R R R
10 S N S 0 R R R
11 S S 0 (0] [0} 0 (0]
12 S (o} 0 (o} [0} 0 0
13 ‘ S 0 (o} 0 0 0 (0]
s 13 8 5 0 7 lﬁi ' ~1 0
Sensitive case (100) (12.5) (61.5) a7 @.n
. 0 5 8 9 7 7 8
Total Negative case (38.5) (61.5) (69.2) (53.8, (53.8) (61.5)
. 0 0 4 ) 5 5 5
Resistant
! case (30.7) (38.5) (38.5) (38.5)
S : Sensitive case, R : Resistant case, O: Negative case.
7 A& PZA Zrhlk L1-3 B0 X0 EOEBY A BROFE TR R,

KL&BTx, T Xh 17.3%, 64.7%, 47.1%, 52.9
%, 47.1%, 52.9%, CEI4»ALUEETHTIER
Xh 28.6%, 52.4%, 38.1%, 38.1%, 33.3%, 38.1%
15 AX#c RFP Zdhik Lic 1 8L &f T thn
Zh 27.3%, 50.0%, 36.4%, 36.4%, 31.8%, 36.4
% THY, HEHERIVTHhOBEL L DT A BA
BLEL, KWTBH, CHOIATH 2. BEE, CH
CRWTIZEE 2 » AROEBERI & CTLUHITER

3 h ARG : RFP £y 54 4,56 A B ©
3 h ANEEIEETH M B2, ABET 16/18(88.9
%), BEETIZ4 7 ALLEETH T 7/14(50.0%), 20
T 8/17(47.1%), CHTR42ALER T # T 7/21
(33.3%). £6IT 7/22(31.8%) &bt

4 7 AU EET Ao\ T ok ER R % RFP #
SRR OTRIICHB Li-D2E3TH D, chick
NEABTIZ NTA 48D Ma T 4/5(80.0%), Fa T
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12/13(92.3%). HEET (+) 12 11/13(84.6%). (#)
M kX 5/5(100.0%) &\\TFhoBE S BF b EE
gE1EBONRT, B Tit NTA 8 T Ma iz 1/1
(100.0%), Fa T 6/13(46.1%). $h¥&k (+) Tix 5/7
(71.4%). () L ETix 2/8(25.0%) At @& iEH
Zoh, BERCKVCTRHREOS A TOEBRELER
BV HEROVTLVA TSI BEFTH O, CHBF
it NTA 8T Ma Tt 2/3 (66. 6%)., Fa Tit
5/18 (27.8%). k& (4+) Tix 5/8 (62.5%), (#)
L ETi2 2/13(15.4%) THH, CHOBAEV-THhoOB
AvAkERERIEL, Kk Fapbr vl
LU EOBERERTH DM, TLBYELT Ma
AR IUHER(H)ORAIZ Fa Ak I o@D U ED
AR5 L BRI BRCB o,

WAt LBReRE - RFP 504 31 & (5 b 161
iIXIBHT PZA ¥ 3 » ARBThILHEBREELL) &
tRo3 » AARERRBREELRBONIL, ChHDER
L3115 RFP 5 S0 @EBEEORTO A2 E 1178
TZEK RFP &5 15ABXD 41.9%. 22 AHXH
41.9%.35BBXD 97%. 428BB XD 6.5% T
b, 37 ARSI KR LIcERBRELE 28602
ERGILTITHDILELLNS,

RFP k3T RZHOHB : RFP 5 AM L B 0
RFP ki35 BRIBOHBOMEFIIES KR TILL
T 3WA%XBED LHEBESORR LA L OB, RFP
KATHREOHEL AL i, 4 2AB. 528
BOoBEX VT ERETH DO (case no. 4 {24
FAB. 5 A ABICETHHEN 12 A 408 O BERBK
D3LENTNIBIOARE 2 » = —OBEHELAD
hicBiThh, ZOoHMI6HABDEERFIEKTS
2o

BMEX@ErFTROERA : RFP 586 » A 5115 4
IR ERTAHOBMBXEMROERIZ6 R TIE
Db XARETIR 53 FlhhSERE 16 (1.9%).
BENRE 10 §) (18.9%), K 42 £ (80.2%), FEHE
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L8P 14 2 h G W 2 2 (2a2i) (16.7%),
B %6 =(2bi 4 =, 2bii 2 =) (50.0%), &3
2 (25.0%), WAL 1= (8.3%), W{LBE2RH 71 2
REIE % 12 2 (2bi 2 3, 2bii 4 =, 2biii 6 =)
(16.9%), 18 59 2 (83.1%) TH21:0 £EXBHTR
3 53 BUrtheh SIS K12 <, BIEC K9 B (16.9%).
TE 43 5 (82.2%), H{L1®H (1.9%) THote.
¥ AB.C3 BoOMIZZANIZA LRI DI, W
{LBPRAOKRED X B IR LB LDTH 5,

Bi%ds X ORIEA : RFP X U8 PZA (kT D 3
ERILLTOZ L TH %,

RFP ' 57 b 4§ (7.0%) KEIER Y Ab N,
5L 1AIREELYPIEL, RV Thi#Me LI, £0
BRILUTFTOZ L ThHb,

62 ix®, C,KzKz,G(4)C(4#), TH-EB & RFP #m
ik ThH, RETER BONHBEL, —BEEPILEC
I AR EBELRHELLYBERSKI D BUHE
L., RFP % 10 BRI Tk L.

39 &1, CiKz, G(0)C(++). RFP,PZA,INH & & o
4 BRI GOT71, GPT88 r7ch RFP iy 5o —
Bshit Lick CABRB LI-OTERS Loy, LgIE
B Rl hDot,

40 & 3B, CKy, G(2) C(4#)., RFP,EB,INH %5 3
R —Biic GOT 95, GPT68 r o2 itk
ELicEoh, FOKIIET XKLV

50 i%#c, C,KzKa, G(2) C(+), RFP,INH,EB &5
3 » A#ic GOT60, GPT72 rico?- D T RFP ¥
B LI U BRIZEE X sV,

PZA 84561 17 Gih 4 5 (23.5%) KEIFA 2° &b
n vwinid PZA ogRixdkInt, TORRL
TFoZLlTHs,

23 &4, CsKzKy, G(2) C(4), RFP,INH. PZA #
53 2fRICBEECREHBRL, PZA 59 XY
BHlL1,

45 i&#c, CiKz, G4, C(4+), RFP,INH,PZA 51

Table 6. Course of Chest X-ray Findings
Basic lesion Non sclerotic walled cavity | Sclerotic walled cavity Over-all evaluation of
2b | 2b X-ray findings
2a 2b 3 4 2a i ii 3 4 | i ii iii 3 4 {2a 2b 3 4
Growp A | 1.2 15 0/ 0 10 2 0|1 1 3 2 0/0 5 13
P (5.6) (11.1) (83.3) (33.3) (66.7) | (20.0)  (80.0) (27.8) (72.2)
Group B 3 11 0 0 01 0 1 ‘l 0 3 2 16 0| 0 1 12 1
pPb (21. 4) (78.6) (50.0) (50.0)  (23.8) (76.2) | (7.1)(85.8) (7.1)
Group C 5 16 0 2 31 1 0 |1 0 1 23 0, 0 3 18 0
P (23.8) (76.2) (28.6) (57.1) (14.3) l (8.0) (92.0) (14.3) (85.7)
Total 1 10 42 0 2 4 2 3 1 2 4 6 59 0 0 9 43 1
(1.9) (18.9) (80.2) (16.7) (50.0) (25.0) (8.3) (16.9) (83.1) (16.9) (82.2) 71.9)

2a : Moderately improved,
3:No change 4:Worsened

2b: Slightly improved (2bi : Filled in,

2bii : Diminished, 2biii: Cyst-like change)
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7

Negative in sputum examination | 28(100.0) 27 (96.4)

Positive in sputum examination 0 1
Unknown 0 0

Table 7. Follow up of the Negative Converted Cases

B maeHs KTH

Months after starting RFP treatment

9 10 ,,“ - 12 N

27 (96.4) 27 (96.4) 26 (92.9) 26 (92.9)

3.6 1 (36 1 (36 1 (3.6) 1 (3.6)
0 0 1 (3.6) 1 (3.6)

» AR, KR RE 2 INBLL, PZA dhiik
X h ik L,

65 i, CiKys G(2) C(4#t), RFP,INH, PZA # &
2 h AtmrbRIRIE 13.0mg/dl L7gh, ERABANIM
B Ot PZA ik L,

70:2W, CiKz, G(0) C(+), RFP,INH,PZA #y4.5
h A, $EBOMAGNE & it BL o 7o b PZA & rhikL
o

BB 12 A ¥ CoERMM: RFP £ 5 1
X b, RFP B 5PAtAH 4.5 6 » AD3 H A » AEE
BETh o MO b 28 FlieoWTEDH RFP H 2
B LI 12 DA ETEORBYER Lo TDOK
IR TIRTZ L LTI » AkEEERST 27 61(96. 4
%), BBIEL1E (3.6%). 12 » AHEBYEFSE 27
(92.9%), HEEMEE16 (3.6%), F~H1IH (3.6%)
TSI HBAER TH Do BRREDH L EKFT
AL EDCRWTIHBREYHHELTED, X6 X
OELBHELEEX RS,

% 3

RFP M b THENcfikEATH 5 & X B K
Yy, BHOORBC b AbNAED THD, bhbh
DEEIORFES hb L2 AUERNEBLRI, L
L7g i Wil e (L23EE A &\ 2 & b BEREBHR D
BEZ, TOMENOBBRCED Z L THLNTH
h, EZROBRKKCESVTHHLARINTVWS, LML
fenib—%, BRECKWTHRAK RFP off finZh
3 X5 RiERR, BETH—RE LU RABERICH
HrRT LS IEANEV LV ZEAEETHY, b
nbiud RFP L o AEDO BB DL ERTHA
5o —# PZA 3 X ORIFANBERTHHAY S IUR
BRAENTORZHEDOREY X 2&h Lt kaids
DAL, bAECEW T EERMESERARD
{, RFP LtoftAA L LTERBLTIVEH L E2b
b, ABE L RFP » PZA ot EHTH
b, E{CHHEBEDAINAITIEIN L Y OREINRIRAE
NBZ M b A & TeDlce LU PZA OFEIfEAM
23.5% AL LS ERTRET H H, PZA off
BEonWTR e h OEBEINEETNE LA TH b,

RFP ofittk LA T HEHEL, bhbh © HETH
3HAXBERTIHEADOIR LA LT 5 & 235

Bt BB LU CIHCIS\WTHBAERN 3 H A DORf
NTHETTSC L hi BT hODORT
1% RFP e+ 2t r o oD ic B A1k
Exbh, ZOEKRCE\TLMAmRLOBtANT
FNBLEATHD, ¥1-3 7 AXBETH L AKR
OB T A N2 bhTINTHLIZ LY ELS
b, EREtoZsRiVEACKT S RFP O
A3 D AN —2DL EDLELLDOMNIVE
Ebhbo

¥ - ]

—&E IO ZRABEAD STrrboTHEL RYE
{b Lich o EIEME AN LT RFP o 5% 177
1o

1) RFP $r56 » A OERERZ, RFP- REMT
18 fTi2 88.9%, RFP-PZA (#)[)-INH (Fitg) T 14
BTk 50%, RFP-ftE#IBE 21 iTix 33.3% TH Y,
ficH Pl AR DI B4 RFP.-PZAINH 2 &% 3%
REEERLELOLNI,

2) RFP oZIfEAiX 481 (7.0%) A bnichivT
RO EBLL DT, EFFEI1IA O X TH
oo

3) HBRHEtEORLNI BT 3 » A TKEBSHRFP
itk & 7e2otco

IR ERROEEHCFRLE T, 1
RFP % ZHRE oW —MEKRSHB L 08 F 13
WS EH LET, ZARFKO—Mir 36 A
AR FS R ASTREI NI,
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