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Report 1. Studies on the clinical effect

Harukata BABA, Yo AZUMA, Yo TAJIMA, Hisashi FUTAMURA
and Yuki MIYATA

(Received for publication September 7, 1966)

Clinical studies were made on the effect of Ethambutol (EB). Cases with severe pulmonary
tuberculosis, 102 in number, who showed continuous bacilli discharge and were resistant to 10
mcg of SM and 0.1mcg of INH, were treated by EB for 2 to 37 months. Time and length of
EB treatment in these 102 cases were shown in Fig. 1.

From these cases, 79 cases who were treated by EB for longer than 6 months were selected,
and their clinical course was investigated. Background factors of these 79 cases were presented
in Fig. 2. Among these cases, 57 were treated by daily use of 1.0g EB, and the remaining
22 by daily use of 0.5g EB. Most of these cases were treated by the combined use of other
secondary drugs, particularly with 1314 TH.

Chest X-ray findings were unchanged in 759, and improvement was seen in only 10 cases
(13%). All improved lesions were fresh in their nature, and among them, the lesion appeared
immediately before starting EB treatment in 5 cases, and 3, 10, 1% and 19 months prior to the
use of EB in 1, 1, 2 and 1 cases, respectively. Effect of EB on cavity, however, was notable,
and favourable changes of cavity, such as cyst-like change with and without enlargement of
cavity size, reduction in cavity size, filled-in, inspissation and the cavity formation from
caseous foci as a result of caseous substance discharge, were observed in 51% of these cases.
(Table 2) .

Changes of chest X-ray findings at 2 years after starting EB treatment were investigated
in 52 cases, and improvement was seen in 11%, no changes in 46% and aggravation in 13%.
All improved cases showed improvement during the period within 6 months after starting EB
treatment, and no aggravated cases were found in these cases up to 2 years after starting EB
treatment. Cases showing either no changes or aggravation during EB treatment might be
cured only by surgical treatment. (Table 3) "

Negative conversion of tubercle bacilli on culture for at least 6 consecutive months was seen

* From National Nakano Sanatorium, 3—14i2 Egota Nakano-ku, Tokyo, Japan,
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in 41 cases (52%). Among them, 7 showed bacteriological relapse, 5 converted to negative
with a help of surgical treatment, and the remaining 29 cases (37%) only by EB treatment.
Thus, more than one thirds of the cases converted to negative only by EB treatment. (Table
4) No significant difference was found in the negative conversion rate by the dose of EB, the
type of lesions, and the size of cavity.

The negative conversion rate among cases of opaque lung with multilocular cavity and cases
with unilateral or bilateral giant cavity was 13% and 21%, respectively. Among cases with
remaining cavity after thoracoplasty, which were difficult to be cured by other chemotherapeu-
tics, however, 7 cases out of 15 (47%) converted to negative by EB treatment. (Fig. 3)
and the duration of negative bacilli
No clinical features

Bacteriological relapse was found in 7 cases (9%),
among these cases was 7 to 26 months, and on the average 14.1 months.
to predict the bacteriological relapse were found among these cases.

Among negative converted cases, the first negative bacilli was obtained during the period
from 1 to 9 months after starting EB treatment, and the majority (76%) occurred within 3
months. (Table 5) Among the remaining cases in which the first negative bacilli were obtained
later than 3 months after starting EB treatment, the colony number reduced markedly at 3
months after EB treatment. These facts show that no clinical effect might be expected among
cases showing no response to EB treatment during the first 3 months.

Bacteriological status at 2 years after starting EB treatment was as follows: among 22
cases converted to negative during EB treatment, 16 (73%) continued negative status, and 6
showed bacteriological relapse ; among 16 cases continued negative status, 10 were continuing
EB treatment, and 1 case showed bacteriological relapse at 27 months after starting EB treat-
ment ; among 30 cases not converted negative by EB treatment, 6 (20%) converted to negative
by the surgical treatment.

EB sensitivity test was conducted on 68 cases receiving EB treatment for at least 6 months.
Sensitivity test was conducted by the indirect method using 1% Ogawa's medium, and the
inoculum size was 0.1m] of 10~ mg/ml bacilli. The results of the sensitivity test on the last
positive strain were as follows : among 35 cases not converted by the use of EB, 29 (83%)
were resistant to 5 mcg ; among 6 relapsed cases, 2 were resistant to 5 mcg and another 2 were
resistant to 2.5 mcg ; among 27 negative converted cases, 9 (33%) were resistant to 2.5 mcg,
and none was resistant to 5 mcg ; among 39 cases with no previous history of EB treatment,
16 (41%) were resistant to 2.5 mcg and none was resistant to 5mcg. (Strains resistant to 5
mcg of EB first appeared during the period 2 to 17 months, and on the average 5.8 months,
after starting EB treatment. (Table 7)) From the above mentioned results, it is concluded that

the critical concentration of EB resistance is existing between 2.5 and 5 mcg.
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Fig. 1. Total Cases Treated by
Ethambutol (102 cases)
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Table 1. Changes of Chest X-ray Finding
among 79 Cases Treated by EB for
' Longer than 6 Months
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Table 2. Effect of EB Treatment on the

Cavity (79 cases)

Change of the cavity ‘ Number
Cyst-like change 7
Cyst-like change with enlargement

of cavity size 23
Reduction in cavity size 7
Filled-in 2
Inspissation 13
Cavity formation from caseous foci |

as a result of caseous substance

| 9
discharge {

* Total | 40(50.6%)

* The improvement was seen only in fresh lesions.

* Some cases have multiple cavities,
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Table 3. Changes of Chest X-ray Findings among 52 Cases at 2 Years
after Starting EB Treatment
X-ray change during Changes at 2 years after starting EB treatment
the ethambutol Total
treatment Improved No change | Aggravated Operated Died Unknown
Improved 6 1 1 8
No change 24 4 3 1 37
Aggravated 1 3
Operated 4 4
Total 6 24 7 8 4 3 52
(11.6%) (46.0%) (13.5%) (15.4%) (7.7%) (5.8%)
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Table 4. Effect of EB Treatment on
Bacteriological Status among Cases
Treated for 6~37 Months
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Fig. 3. The Negative Conversion Rate
among Cases with Specific Lesions

Tubercle bacilli in sputum Type Number Converted
f
EB g/day - Total le:ion "l)sf“ cases Notes
+ T
A** B*** | -)
24 6 3 | 24 57 ﬂ 8 1(12.5%)
0.5 14 1 2 5 22
7 5 29
(36.7%)
Total 38 ‘ 79 14 3(21.4%)
41
(51.9%)
* Negative for at least 6 consecutive months, %h:;sivse::ong
*+ Bacteriologically relapsed after conversion for longer 15 7 (46_6%) continuously
than 6 months. negative but
**+ Converted but operated within 6 months after nega- reoperated

tive conversion and remained negative up to now.
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Table 5. Period of First Negative Bacilli after
Starting EB Treatment (41 cases)

i \
(manehy | 1] 2 348 6 7|8l 9

Case
number18103422002

Total | 31(75.6%) 10

Table 6. Bacteriological Status at 2 Years
after Starting EB Treatment

. . Bacteriological status 2 years
Bacteriological after starting treatment
status during Une Total
EB treatment +) k:own Died (-)*
6
(+) 19 3| 2 |g0.09 30
(=) 4| ol 2,16 22
(72.5%)
22
Total 23 3 4 52
ota (42.3%)

* Culture negative for at least 6 consecutive months.
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Table 7. Emergence of Resistance to EB on the Last Positive Strain among 68 Cases
Treated by EB for Longer than 6 Months

Drug concentration l;%x;g:r::ctél
of 5 mcg Total
<lmcg 1mcg 2.5mcg Smcg resistance
9§a (+)=(+) 0 2 4 29(82.9%) 5.8 35
5&E| ()~ ()~ 0 2 2 2(33.3%) 17 6
g S| (H)—=(=) 0 18 9(33.3%) 0 27
Resistance among cases
before EB treatment 3 20 16(41.0%) 0 39
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