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THE CLINICAL SIGNIFICANCE OF THE CRITICAL DRUG
CONCENTRATION OF RIFAMPICIN

Report 2. Clinical Investigation: The Emergence and Reversion of Resistance

Harukata BABA* and Yo AZUMA
(Received for publication September 4, 1975)

Following the study mentioned in Report 1, clinical investigations were made on the emer-
gence and reversion of resistance to rifampicin (RFP), and the results were summarized as
follows:

1) The previous study showed that the bacillary growth of 1 to 10% on 10 mcg RFP medium
was 112 cases (6.9%) among 1,779 cases, the growth of 11 to 50% was 5 cases (0.3%) and only
1 case (0.06%) grew over 50%.  During the course of RFP treatment for 366 cases, 97 cases
became resistant to RFP, and all these cases except 2 showed growth of 1% or more on 10 mcg
as well as on 50 mcg RFP medium (Table 1). This fact leads us to believe that the error might
be less to take the bacillary growth of either over 50% on 10 mcg or 1% or more on 50 mcg
RFP medium for the clinical significance of RFP resistance than the criteria mentioned in the
previous report.

2) The following characteristics were found when bacilli became resistant to RFP.

a) The amount of bacilli decreased or disappeared rapidly after starting RFP treatment,
and the appearance of resistance to RFP coincided with the reappearance of bacilli or increase
of bacilli amount (Fig.1). ‘

b) Among cases became resistant, 65% appeared within the first 3 months after starting
RFP treatment, and if once it became resistant, it reached to the high grade of resistance at once
(Table 1). }

¢) The appearance of resistance to the combined drugs was usually delayed except EB
(Fig.2).  The emergence of resistance to RFP and EB among cases treated by the combination
of RFP and EB, the number of cases showing resistance to RFP faster than to EB was 4 times
more than that showing resistance to EB faster than to RFP. There were no other drugs except
INH which became resistant faster than RFP. In the case of INH, all INH-sensitive cases con-
verted to negative by the combined therapy with RFP until now.

d) The combined drugs remained sensitive for a long period after RFP became resistant.

* From the National Nakano Chest Hospital, Egota, Nakano-ku, Tokyo 165 Japan.
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This indicates that RFP inhibits the growth of bacilli stronger than other drugs, and the rank
of efficacy of other combined drugs can be determined by the length of time during which com-
bined drugs remain sensitive.

3) There were 7 cases which remained bacilli positive and sensitive to RFP. Detailed analysis
was made on 3 of them, and the above fact might be explained partly by the lower dose of
drugs, as some cases like No.3 continuously discharging bacilli under RFP 0.3 g and EB 1.0 g
twice weekly regimen converted to negative after changing the regimen to RFP 0.45g and EB
1.0 g daily.

4) There were 4 cases in which resistance to 50 mcg RFP returned to sensitive to 10 mcg
RFP. The frequency of this reversion of resistance was 4.2% among 95 bacteriologically relapsed
cases and 9.3% among 43 cases in which bacilli were examined 6 months after the suspension
of RFP. One example was shown in Fig.3, and it was difficult to explain the reason of this
reversion, as the number of cases was too small. These 4 cases were treated for the second time

by RFP after RFP resistance reverted to sensitive, but all failed to convert to negative and

became resistant again.

drugs.

This might be explained by the lack of sufficiently intensive combined

bbb IIEHRD T 1% /NIl 317 2 RFP oF
FE BARBLIEIEES 2 DWW, 197041 A B 1975 4E6
RETIRYBEARED RFP Rl Ffifiiz aEwmk 1,779
Bl HBICTIHRES U T B SRR IR Y e 1 P <1k
10 meg 10%, (EHHET 10 meg 50% Thot-Z b
DERRMHERR 3 &4 L LT 10 meg 50% LI L L%
Uiz, BICHEBRIIEEE I VL RFP OREE L
VL HEDHEE B HIZFER L UN9744E 6 BLISBRED
BT 10 meg DEEHNZ 1% Ll EOB ORE R W E
X, MEUROER, ThbbEORERGEOREDER
ThbHLERLK,

AR TR MBEARBERIC RFP & EGRRME A L 72 5 45 o
RFP Wit OAE 2 & Nz —H. RFP fiffko> 81 L
TIEBI DR~ OEIRIC D THET 3,

XIRIEFIE D VIR E ik

1969 4E 4 A2 5 1973 4E 12 A £ iz e ARsdh iz
RFP CIRRZEIAL7-DIT 435 fITH D25, Z0HH
RFP BRAARTE (—)36 41, FEEBIIREE 2 17, BAARE3
Tiz RFP fittk 2 4 (dkiz REP Fyagedl), B4 3 &
AURN (LA ER2HA) IcHT gzt 16 4, [

61 3 7 ALIPICTFHTE 9 5, TS5 v 28
SREREZ D S L7244 (55 2401 1 EOHOFEE
B) OFF 69 flE RS L iz 366 HlE gL Lz,

RFP {EAGIOBEMREITE £ 7213 Bikksks, RFP B

B 3 1 AREE, DBIEREA 1ETY, BEkch
NEEH 1 EMEERE Uiz, WA CHx
L7zDTZ I TRHEMK TS, LBHi#RT RFP DK
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Fig.2. The Time of Emergence of Resistance to Combined Drugs
A. 0 is the time of the appearance of EB resistance
B. 0 is the time of the appearance of Rifampicin resistance
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Notice: @ in the column of 0 month indicates the associated drug becomes resistant at the same time.
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Table 1. Resistance to 50 mcg when Bacilli Grew 1% or More on 10 mcg
Rifampicin Medium Using 1% Ogawa Medium by Proportion Method

50 mcg
i T T— ‘ ——|  Total
10~0.9% | 1~10 | 11~50 | 51~75 | 76~100
1~10% 10
o 11~50 8 1 14
m
€| 51~75 1 2 4 ; 7
76~100% 5 49 66
i | |
Total s 19 9 } 50 97
1 (8.24%) |

* 6 among these 8 cases became resistant to 50 mcg later.
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Table 2. Cases in which Resistance Returned to Sensitive
| Suspended time of
Sex, | NTA g%r:d Time of appearance, Rifampicin after i(;t:.rt?jg ;f?cer
age class dru of resistance | appearance of sus lension
_ - | crug | resistance p

R167 I 2 39| FA [ CPM 9 wks 3 mons 1 yr 3 mons
rR278 | | & 58 FA |CPM 13 wks ‘ 4 mons 2 yrs 7 mons
R 397 | 2 3! FA — 4 wks ‘ 4 mons 4 yrs 4 mons
R121 | & 46 FA EB 11 mons ‘ 16 mons 6 mons

Notes: 4 cases (4.2%) out of 95 cases who had been resistant to 50 mcg, returned to sensitive and taking cases
examined 6 months after the suspension of Rifampicin, the rate was 9.3% (4 out of 43 cases).
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Noties: X Indicates the bacillary growth of 4%, 11% and 6% on 20 mcg

Kanamycin

medium. The growth under 20% on 20 mcg medium was evaluated as negative
because they are sensitive according to our criteria.
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