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A marked decline of the mortality from tuberculosis in many countries in the world has

been encouraging an expectation for eradication of tuberculosis, yet there is no assurance that

the disease can ultimately be controlled until the actual causes can be determined. It is an

attitude of epidemiologist to grasp the causal factors of diseases multifactorially from the

ecological point of view.

From such aspect the author tried to discuss the changes of tuberculosis epidemiologically

referring to the observation data by himself and also the statistical data in Japan as well as in

the world.

1. Long term observation in a rural district

A serial X-ray examination and tuberculin testing have been conducted for the general

inhabitants in a rural district with about 5, 000 population(Tomioka village in Saitama Prefecture)

for 26 years since 1939 and the changes of tuberculosis in this district were observed.

From the yearly changes of several indices as to tuberculosis (Fig. 1), it was known that

the mortality rate from tuberculosis started to decrease in early stage after forming peak

during the Second World War and the incidence and prevalence rates of tuberculosis were also

in same tendency forming their peaks later than the mortality rate.

A long term change of tuberculin reaction as well as of X-ray finding was observed in

detail (Fig. 2) and also tuberculosis cases discovered in this district during the observation

period were followed up. (Tab. 1)

By observing the data for the people with experience of life outside of the district, it

became clear that the prevalence of tuberculosis in this district was elevated by these people

and the influence was particularly marked in the younger age group. (Fig. 3)

2. Epidemiological investigation of old tuberculous patients in a rural district

For twenty years since 1922, the mortality rate from tuberculosis in Ishikawa Prefecture

was the highest of all Prefectures in Japan. Its decreasing tendency in Ishikawa, however,

began faster than in any other Prefectures. (Fig. 4)

In order to clarify the factors influencing the characteristic changes of the mortality rate

in Ishikawa, the author carried out an investigation of the tuberculous patients discovered

before or during the Second World War as well as of their families in a rural district (Chokushi

village in Ishikawa Prefecture) and also made a statistical observation of the mortality rates

* From the Department of Public Health, School of Medicine, Kanazawa University, Takara-

machi, Kanazawa, Ishikawa, Japan.
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from tuberculosis by village and town in Ishikawa Prefecture.

Analysis of the mortality rate by village and town disclosed that the decreasing ratio of
the mortality rates was in negative and positive correlation with the mortality rates before
(Fig. 5) and after (Fig. 6) the Second World War respectively and was closely connected to the
indices which represent the improvement of living conditions.

An investigation of the tuberculous patients mentioned above revealed that almost all the
index cases had died or become well during 22 years after onset of the disease (Tab. 2) and
only a few cases remained still in a morbid status. It was therefore presumed that a decreasing
mortality rate was partly due to a selection of patients in the community.

The incidence rate of tuberculosis cases was two times greater among the families of index
cases than among the control families (Fig. 7). The incidence rate of secondary cases by age
was the highest in age group of 0~9 years among the families of index cases, while the peak
of incidence rate among the control families was at the age group of 10~19 years. (Fig. 8)

3. Observation from the statistics in Japan

Age specific mortality rate from tuberculosis in childhood started to decrease since 1936 in
Ishikawa Prefecture, 1939 in whole Japan as shown in Fig. 4, while the rate in older age
group was continuing to increase after the War, especially after appearance of chemotherapeutics
probably due to rapid extension of life expectancy of tuberculous patients. (Fig. 9)

Characteristic distribution of the mortality rates from tuberculosis by prefecture (Fig. 10)
was also studied in relation to the several factors (Fig. 11). The decreasing ratio of the mortality
rates by prefecture was in the same relation as in Ishikawa prefecture mentioned above to the
mortality rates before and after the War and the ratio was also in negative correlation with
the amount of milk consumption as well as with the average income per capita.

Cohort analysis was applied to study the prefectural discrepancy of the mortality rates from
tuberculosis (Fig. 12, 13) and it was presumed that the discrepancy was partly caused by the
different influence of the Second World War upon the tuberculosis mortality in each prefecture.

4. Observation from the statistics in the world

Observing the trend line of the mortality rates from tuberculosis of selected countries in
the world (Fig. 14, 15), the author pointed out that a rapid decrease after the Second World
‘War was due to a recovering phenomenon to the trend line before the War and appearance of
chemotherapeutics accelerated its tendency.

Discrepancy of the decreasing tendency of the mortality rates from tuberculosis by country
(Fig. 16) was also studied in relation to many factors (Fig. 17, 18) and it was learned that
the rates were related more or less to such factors as sanitation, geography, nutrition and
living condition.

5. Epidemiological interpretation

Epidemiological interpretation was made on the above mentioned results from the aspect of
host, agent and environment relationship. Conclusively, it was suggested that selection and
herd immunity resulted from epidemic of tuberculosis should be taken into consideration as one
of major factors causing the decrease of the mortality rate from tuberculosis (Tab. 3). Though
there was no doubt that chemotherapy contributed greatly to the decrease of tuberculosis, it
was also emphasized that many factors mentioned above besides chemotherapy were related to
various extent to the changes of tuberculosis.

Consequently, it is important to conduct a multiphasic strategy based on epidemiologic

findings for approaching the final goal of tuberculosis control.
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Fig. 1. Results of Mass Examinations for
Tuberculosis in a Rural District, 1939~65
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Fig. 2. Longitudinal Observation of Tuberculin

Reaction and Incidence of New X-ray
Findings in a Rural District,
Saitama Prefecture, 1941~61

Tuberculin reaction Tuberculin reaction New X-ray findings Time of discovery of

in 1941 during 1941~ 61 during 1941~61 new X-ray findings
TB-3 — 1942 1
(6 %)
1951 1
1957 1
+52
(6 0%) 1942 1
1952 1
Healed lesion-4—
Tuberculin+ 86 (8%) 1953 !
(excluded X-ray 1957 1
positive findings)
TB- 0, Healed- 0

(4 0%)
At the time of conversion 4|
T B - 7 —yrs.after conversion 1
(37
(3% 7vrs. after conversion 2
—+240
(73%)

At the time of conversion ]

2yrs. after conversion 1

Healed- 4

12%) 3vrs. after conversion ]

TB -1
- 1%
—+—+69 { (1)
+ 9
(21%) Healed- 1

(1%}
L—‘ 18

(6 %)

{yrs. after conversion ]

At the time of .
reconversion |

At the time of
reconversion |

T B- 0, Healed: 0

Tuberculin— 327 —

( ) shows percentage for tuberculin reactors in 1941

[ ] shows percentage for tuberculin reactors during
1941~61

+ Positive tuberculin reaction by natural infection

¢ Positive tuberculin reaction by BCG vaccination
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Follow-up Observation of Newly Discovered Cases by Observation

Period in a Rural District, Saitama Prefecture

Period of onset| Number of Result of follow-up observation until 1965
of new cases | new cases | yealed ‘ Improved !No changel Worsened DieslrfBrom Dri‘%iffi.oén ! Moved out N::\;gic:‘r-
193950 35 8 3 2 12 3 5 2
(100.0) (22.8) (8.6) (5.7) (34.3) (8.6) (14.3) (5.7)
195156 17 7 2 1 2 3 1 1.
(100.0) (41.1) (11.8) | (5.9) (11.8) (17.6) (5.9) (5.9)
13 7 3 1 2 ‘
1957~64 | (100.0) | (53.8) | (28.1)| (7.7)| (15.4)| - -l

( ) shows percentage
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Fig. 3.

Percentage of Tuberculin Positive Reactors
by Age and by Type of Examinee in
a Rural District, 1948

Y
100
50F

30F
10

[ Positive reactors including

A those by BCG raccination)

(_ Examinee with no experience of
utside of the district 3, 42 .

Positive reactors except
those by BCG vaccination

- 37

* Age distrilution adjusted 1o that of (3)
1 1 1

1

I 1 L L
0 5 10 45 20 30 40 50 60
Age

Active TB cases (a) 17 (0.5%) (b) 9 (1.3%)

415

BCHIT, AKROEEHHD L, 1957 FELUME T 4AkHE
DEANRFRIZEDZEEN 10% FIBIZTE VDI,
FRIFZ DR 50% HAKNEH BT FoDTWL 5,
U EERBXIC B 5 EREBO LR HB Lo+ ¥
A, BRETR T O BRI REFR L TE L E
X BNDBEMX A, EWEFPOTFIL &I X > THER
DEWE KL, BEV DR ALEFEH O HE U
TREACEL TS bk, BL v ERL T 5E
MKz BCG HEMOMR L5 2 3 EL LN BN
WEIFRAOEBLTCDZ L EETE LV DT L
R Lo RIRE DBRBERSI DIHEETE S
e Thbo bHAHAFERERDOHBRN L DBHROEK
HERDEFCEHBR L TWAHZ LIXWV 5 FTH R,
F - KX DR R E ORFAZIT XTI L T
WAHBERE LN LA, TR TROREEEREMN
M h ER LI hb b TRIFEIRAMM L
FETHREACEL TV 5, ZOEHE L TE, iz
¥ BCG i X 2 EMREOfHE, BEDOREE < L7 K
B, ARERE A S X BRI OREL, BRIERE L
TOEFEBRER B4« OBERBE L LR AH, —THET
DEENOEZT, b AMRITITELDEAEL
T WERENFELTOWRZ L 3HEEL L DTI W,
Fig. 4. Mortality Rates from Tuberculosis by

Year and Age per 100, 000 Population (Male)
Ishikawa Prefecture and Japan
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Fig. 5. Correlation between Decreasing Ratio of
Mortality Rates from Tuberculosis from 1936
~ 38 to 1949~53 and Mortality Rate from
Tuberculosis 1936~38
40 Towns and villages of 4,000~9, 999
population, Ishikawa Prefecture
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Fig. 6. Correlation between Decreasing Ratio of
Mortality Rates from Tuberculosis from 1936
~38 to 1949~53 and Mortality Rate from
Tuberculosis 1949~53
40 Towns and villages of 4, 000~9, 999
population, Ishikawa Prefecture
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Table 2. Prognosis of Index Cases in a Rural District, Ishikawa Prefecture
(Average observation period, 22 years)
7_-_ l Prognosis
’ Total Died | Survived No
l From TB %From non-TB TB at preseml N%?';IeBntat | a};le;‘;;ggm information
Number of index | 79 21 12 i 2 1 38 5
cases (%) (100.0) (26.6) (15.2) | (2.5) (1.3) (48.1) (6.3)




196649 H

EMTE D,

BRI BT 2 EERIC RO AL FRE K & Fe
AR LTNDZ I35 FTHARWLAS, BIRFICZ
TR DZ D L 5 el DAEFITONT, WD
MOBERZ B L Thic, AIRA 1941 FELEE O
BTHHERIRERE LT, 2ECE T TR
(L TCELZLIAADLE D THLH, FEEORTA Y
AR NS DHARDBHE & FEIRT=RB AR e ©
ik e CQCEEOHBIBRAY REZ T2 L TR A
Dfco FEATEENERE OBRTIY, £EREDL S
I RHEE R THEEE L SEBIEERB A E o
ChHHBEOHBEAA RSN, LT LTh oD
L5 I BB IS IE R OB Y FE S 3 5 1k R~
ATHY, ZORLEYBWEKFHCERREOFLED %
BTH5UERLD X5 CBbh 5,

CDREHED DI, AIRT LRSI R
DI EERTH O/ — X 2R, TIHE I IEE X
NI EE 79 22 inEE (Index Case) L LT,
ZhODEE L F DR 356 fare HOVTER M L7
MIARIK 72 4 352 A WRIKE T CORERKOHY
BIERLAY, FEMKIZIAL 1,500 A, 7KEBAIED L
X TUEFOERED Y < 7 Y v RICHER 30%,
EFRBOBERAK6.3% L\ 3 BETHYD, WiTD
FERICERIZAR 10 F 577 Thot=DH, Brfses
FRIDFHTIL 30 WETET LTV 5,

ETRBEBEDOEREY D L, Bl kit & a7

Fig. 7. Incidence of Tuberculosis among Households
of Index Cases and Control Families after Onset
of Index Cases in a Rural District,
Ishikawa Prefecture
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Fig. 8. Incidence of Tuberculosis among Households
of Index Cases and Control Families by Age
after Onset of Index Ceses in a Rural
District, Ishikawa Prefecture
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Fig. 9. Mortality Rates from Tuberculosis by

Year and Age per 100,000 Population
(Male, 60~64 years and over) Japan
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Fig. 11. Relation between Decreasing ratio of Mortality Rates from Tuberculosis
from 1901~05 to 1964 and Several Factors by Prefecture
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Fig. 12, Mortality Rates from Tuberculosis of
Selected Cohorts per 100,000 Population (I)
Ishikawa and Japan
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Fig. 14. Trend Line of Mortality Rates from
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Fig. 16. Decreasing Ratios of Mortality Rates from
Tuberculosis in Selected Countries
1947 ~64 (1947 =100)
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Table 3. Familial Aggregation of 94 New Cases

during 1939~61 in a Rural District,
Saitama Prefecture

Number of Number of Number of
cases in a | not moved-in moved-in Total
family families families
0 605(602) | 115(115) | 720(717)
1 50 (55) 29 (29) 79 (84)
2 3 (2 3 3 6 (5)
3 1 (0 0 (0) 1 (0)
Total 659 147 806
Familial |
aggregation 15% 17% 16%
rate* |

* Number of cases who aggregated in a family 100
Number of total cases x

( ) shows theoretical number of families calculated
from binomial distribution (Average number of
family members : not moved-in family 6, moved-
in family 5)
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The 41st Annual Meeting Symposium

COMPARISON OF CLINICAL EFFICACY AMONG

VARIOUS KINDS OF CHEMOTHERAPEUTIC REGIMENS
FOR PULMONARY TUBERCULOSIS*

Moderator : Shigeichi SUNAHARA

Speakers : Jiro GOMI (Keio University Medical School),
Kikuji SHIMAMURA (Tokyo National Chest Hospital)
Kosei TAKAHASHI (Tokyo University Medical School)

The moderator stressed the importance of controlled clinical trial as follows :

Clinical medicine must has its own methodology : It can not be simply extrapolated from the
results of animal experiment, for there are too much difference between animal and humanbeing
as to nature of disease, metabolic pathway of drug, mode of response to drug, etc. Mere
accumulation of accidental clinical observations does not lead to objective evaluation of therapeutic
efficacy of drug. Therefore, it is needless to say that a strictly controlled clinical trial is a

absolute prerequisite to clinical pharmacology and therapeutics.

Dr. Gomi reported the results of the cooperative study on chemotherapy of pulmonary
tuberculosis conducted by the “Ryoken” (Tuberculosis Research Committee supported by the
Ministry of Health and Welfare) (Chairman : late Dr. Taizo Kumagai and Dr. Harumichi Oka).
A trial without control was started on the clinical efficacy of streptomycin alone in 1949. During
these fifteen years, a number of reports on chemotherapy has been published by the committee,
while the first controlled trial was carried out in 1962.

It is now established by the Ryoken and other groups of Japanese investigators that the
rate of sputum conversion is more than ninety percent in the original treatment with the
combination of streptomycin, isoniazid and PAS (SM+INH+PAS) and more than fifty percent
of the remaining culture positive cases can be converted to negative after the re-treatment by
kanamycin+1314 TH and cycloserine. Adding to it, a recent research by the Ryoken revealed
that the majority of cases who had not responded favorably to kanamycin+41314 TH+cycloserine
could be successfuly treated by ethambutol4viomycin4+INH. Now we have highly efficient
regimens not only in the initial treatment but also in the re-treatment but it can hardly be
said that the successive use of the above mentioned three kinds of regimens are the most effec-
tive system of chemotherapy of pulmonary tuberculosis. Further effort must be directed to
the developement of a more potent drug and a more efficient combination of drugs.

It must be realized that there are still a number of difficult problems to be solved in the

domain of chemotherapy of pulmonary tuberculosis: for instance, the relative importance of

* From Tokyo National Chest Hospital, Kiyosemachi, Kitatama-gun, Tokyo, Japan.
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various kinds of background factors has not be fully clarified. The number of background factors
which have more or less influence on clinical efficacy of chemotherapy is really large and the
combination among them is highly complicated. It is the reason why we can not always have
highly comparable treatment groups even after the random allocation of the patients to the
test regimens has been made. Higher comparability might be achieved, if larger number of
cases acceptable to the trial were on hand but the present situation is that most of investigators

are suffering from shortage of suitable patients for clinical trial.

Dr. Gomi stressed necessity of establishing the rate of correlation between various backgound
factors and clinical efficacy of chemotherapeutic regimens and added that it was unevitable to
stratify the experimental material based on a limited number of relatively important background
factors, for too detailed stratification is likely to lead to a treatment group of too small number
of cases.

At the end of his report, Dr. Gomi suggested that it was necessary to try to simplify the

classification of X ray findings now widely used in Japan.

Dr. Shimamura reported the results of the controlled clinical trials run by the C.S.U.C.T.
(Cooperative Study Unit on Chemotherapy of tuberculosis of National Sanatoria in Japan). The
C.S.U.C.T. was first organized in 1957 under the chairmanship of Dr. Sunahara and conducted at
least one trial consisting of several different test regimens every year. In the present sympo-
sium, the outline of studies on more than fifty chemotherapeutic regimens which were carried
out in nine years was reported.

The patients acceptable to each trial was allocated at random to test regimens. X ray films
were read by a committee of specialists who were not aware of the clinical course of the
patients. Special effort was made in order to minimize the error caused by withdrawal during
the trial.

As the rate of sputum conversion in the initial treatment was surprisingly reproducible, it
was concluded that method of comparing clinical efficacy adopted by the C.S.U.C.T. was fairly
objective and highly reliable. As to the rate of roentgenographic regression, the reproducibility
was not so definite as the conversion rate. It seems necessary to double the number of cases
in order to get the same level of reproducibility as the bacteriological conversion rate.

Difference in clinical potency among various kinds of regimens was the most remarkable,
if only far advanced cases were taken into account.

The essentials of the C.S.U.C.T. trial can be compiled as follows :

1. Triple drug regimen is definitely superior to double drug regimens.

2. Switching from a regimen to another in the couse of treatment enhances clinical efficacy.

3. Triple drug regimen with daily SM is a little superior to intermittent SM, especially
for far advanced cases while the incidence of side effects is much higher in the former.

4. The combination of daily INH and PAS is advantageous over the intermittent INH
regimen,

5. An increased dose of INH has no effect on clinical efficacy, while a decreased daily
dose of PAS results in the drop in the conversion rate.

6. INH+pyrazinamide is almost equal to INH+PAS, while INH+4sulfa-drug falls far behind
INH+PAS.

7. SM+INH-+ethambutol and SM+INH+PAS+pyrazinamide surpassed the ordinary triple
drug regimen in the initial treatment, while SM+INH+-isoxyl is definitely inferior to SM+
INH+PAS.

Although the daily SM or the use of the potent secondary drugs in the initial treatment lead
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to the increased rate of dropout due to side effects, clinical efficacy is enhanced. KM+41314 TH
+cycloserine is the most effective among the retreatment regimens, and 1314 TH-+ethambutol
is the most potent double drug regimen. Cycloserine is inferior to 1314 TH or ethambutol.

In closing his report, Dr. Shimamura pointed out that the percentage of far advanced cases
and especially cases with destroyed lung among the patients admitted to the C.S.U.C.T. trial
was decreasing in recent years and that the switching-over from the primary drug regimen to
the secondary drug regimen or surgical therapy is not being carried out in time even in the

case of the hospitalized patients.

Methodology of clinical trial was discussed by Dr. Takahashi as follows :

When studies concerning with the mechanism of biological body are minded, attention to
the discontinuity between the “fraction” of the body like mitochondria, cells and so on and
the “unity” of the body as an excellent self-controlling system must be paid. These facts
show that the result of studies in the field of fundamental medicine should not be accepted
unconditionally as the basis of clinical therapeutics and that the tendency of natural healing
should not be neglected in clinical trials.

Usually the data can not be freed from a few residual variation even after enough strati-
fication by age, sex, years after the onset, severity and so on, mainly because of the unavoid-
able individuality. Therefore studies on clinical trials require deep knowledge on biostatistics,
which has not been enough considered during the course of medical education in Japan.

The key points in design and control of clinical trials consist in the elimination of accidental
factors which might be the cause of the deviation from the truth. By controlled trials under
the use of placebo, the illusional effects due to patients’ psychology and the tendency of natural
healing would be kept away. If the cases are not allocated at random to both of the test and
the control group, the difference between these can not be evaluated by statistics. In case of
not well controlled trials, the initial condition might differ to each other in these groups. The
difference after the treatment sometimes has been evaluated in form of solving an inequality.
But such an evaluation will not be advisable, as other unknown factors might be still concealed
behind such a bad controlledness.

The control group in clinical trials means usually that of standard treatment, not that of
no treatment. If the effect is evaluated by the data on patients’ subjective feelings and or
doctors’ sensory examination, the “double blind method” must be applied so as to be freed
from all kinds of subjectiveness. The double blind method is strictly differentiated from the
“completely blind method” and must be throughly controlled by the preceding pilot study.

The testing power of the design will be maximized when the total number of cases is
divided into two groups with the same size, if the total number is limited. The number of
the withdrawn cases must be tried to minimize and the causes must be exhaustively investigated.
Sometimes the stability of the conclusion will be confirmed by treating the withdrawn cases
as unfavorable cases.

At the initial stage of studies on several powerful drugs, the conclusion will be obtained
with safety even without the controlled trials, as the effect will be confirmed by the healing
of the severe or fatal cases. However, at the following stages of the studies such a method will
reveal its powerlessness, when several derivatives with nearly the same effect are compared
to one another.

Even after the drugs had been served in commercial use, all kinds of possible adverse
reactions must be followed up for several years. Unexpected adverse reactions will be derived

from the extraordinarily rare individuality, from broadning of indications, from the possible
degeneration of drugs after the production and so on.
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Table 1
Bacteriological findings
Regimens t%°§§§§:ffe Decreased | Unchanged Increased prg:g:gx:nftrg?;geNot examined Total
Smear Ct‘:x]r_e Smear Ct‘:xl;e Smear Ctltxlx-'e Smear ctltxl;e Smear iCulture Smear ctl\lxlx:e Smear [Culture
A DHSM 68 90 2 20 24 22 7 5 91 69 18 14| 210 210
" PAS (67)] (65) (2)| (15)] (24)| (16) (M| 4
B DOSM | 35| 29| 5| 8| 4| 3| 1| 1 9 14 3| 2| s7| 87
PAS g on an| @0 © @ @ @
B. with
C. collapse 10 12 2 1 2 3 7 4 1 2 22 22
therapy

DHSM: 1g twice a week, PAS:10g daily, INH:0.3g twice a week

Numbers in parentheses are percentages.

Table 2

X-ray findings

Regi
egimens Mgf‘];fgxlg ?rﬂgr’ggg& Slightly improved [ Unchanged ‘ Worsend ‘ Total
A. DHSM - PAS 33 (16) 82 (39) 89 (42) 6 (3) 210
B. DHSM - PAS . INH 15 (26) 23 (41) 15 (26) 4 (7) 57
B. with collapse
C. therapy 12 10 22

Numbers in parentheses are percentages.
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Table 3
Ist study (August 1962) 2nd study (March 1965)
Mod. d . d
Classification of N.T. A. od. advance Far advanced | Mod. advanced | Far advance
6 (9%) 58(91%) 8(24%) 25(76%)
X . A&B C F A&B C F
Basic lesion o
Background 18(28%) | 46(72%) 4(12%) 19(58%) | 10(30%)
factors at the Cavities Nonsclerotic wall Sclerotic wall [Nonsclerotic wall| Sclerotic wall
.. avitie
beginning of 12(11%) 95(89%) 4 (8%) 44(92%)
the treat
¢ treatment 0 | 1~3 | 4~6 | 7~10| 0 | 1~3 | 4~6 | 7~10
Smear (Gaffky’s scale)
17(27%)(29(45%)18(28%)| 2 (7%)| 8(24%)|15(45%)| 8(24%)
Culture +) N IS I S (4h |
3 (5%) 9(17%) | 42(78%) 5(15%) 4(12%) | 24(73%)
Months of treatment 3m. 6m. 9m. 12m 3m. { 6m. l 9m. 12m.
Bacteriological] Converted by smear 429, 53% 60% 58% 73% 76% 89% 87%
olog ° 0
findings Converted by culture 3475 | 48% 1 50% | 55% | 61% | 76% | 77% | 83%
|
Basic Mod. improv. 2% 3% 6% 12% 17%
X-ray lesion Slight. improv. 8% 149 15% 18% 21% 21% 23% 17%
findings c 'tyf Mod. improv. 4% 7% 5% 29 29 5% 129
avl . .
Slight. improv. | 10% 13% 18% 19% 12% 17% 149 15%
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Fig. 1. Reproducibility of the Bacteriological
Conversion Rate in Two Original Treatment
Groups (Regimen : SMi+INHi+PASd)
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Fig. 2. The Comparison of the Bacteriological

Conversion Rate in Triple Drug Regimen with
that in Double Drug Regimen (Study 1)

advanced 54 cases

advanced 63 cases } SMi+INHd+PAS

advanced 43 cases
advanced 51 cases

}lNHd+PAS

! L 1 1

L 1 1 1 1 1
1 é 3 4 5 6 7 8 9 10 11 12Months

Note : * Statistically significant at 5% level
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Table 1. List of Studies
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(1) Study 1 (1957) Original treatment
1. SM 1g biw+PAS 8~10g d (12 months)
2. INH 0.3g biw+PAS 8~10g d (12 months)
3. INH 0.2~0.3g d+PAS 8~10g d (12 months)
4. SM 1g biw+INH 0.3g biw+PAS 8~10g d (12 months)
5. SM 1g biw+INH 0.2~0.3g d+PAS 8~10g d (12 months)
(2) Study 2 (1958) Original treatment
1. INH 0.2~0.3g d+PAS 8~10g d (12 months)
2. SM 1g biw+PAS 8~10g d (6 months)—INH 0.2~0.3g d+PAS 8~10g
d (6 months)
3. INH 0.2~0.3g d4+PAS 8~10g d (6 months)—»SM 1g biw+PAS 8~10g
d (6 months)
4. IHMS 1.5g d+PAS 8~10g d (12 months)
5. INHG 2g d+PAS 8~10g d (12 months)
6. INH 0.5g d+PAS 8~10g d (12 months)
(3) Study 3 (1959) Original treatment
1. SM 1g biw+4INH 0.2~0.3g biw+PAS 10g d (12 months)
2. INH 0.2~0.3 g d+sulfisoxazole 2~3g d (6~12 months)
3. INH 0.2~0.3 g d+sulfisomidine 2~3g d (6~12 months)
4. INH 0.2~0.3g d+PZA 2g d (6~12 months)
5. IPC 2g d+PAS 10g d (12 months)
Supplem. Re-treatment (SM-R, INH-S, PAS-S cases, except F type)
1. KM 2g biw+INH 0.2~0.3g d+PAS 10g d (6 months)
2. INH 0.2~0.3g d+PAS 10g d (6 months)
(4) Study 4 (1960) Original treatment
A. Far advanced cases with cavities :
1. SM 1g tiw4+PAS 10g d (2w)<==1INH 0.5g d+PZA 2g d (2w). After
6 months : SM 1g biw+4INH 0.2~0.3g biw+PAS 10g d (6 months)
2. SM 1g biw+INH 0.2~0.3g biw+PAS 10g d+steroid (4 w). After 4
weeks : triple drug regimen (to 12 months)
3. INH 18 mg/kg d+PAS 10g d (6 months)—triple drug regimen (6 months)
4. SM 1g biw+INH 0.2~0.3g biw+PAS 10g d (12 months)
B. Far advanced cases without cavity, moderately advanced and minimal cases :
1. INH 4mg/kg d+PAS 5g d (12 months)
2. INH 4mg/kg d+PAS 10g d (12 months)
Supplem. Re-treatment (Type B and C, extended to grade 2~3, with cavities.
SM-R, INH-R)
1. TH 0.5g d+PAS or SF (6 months)
2. INH 0.2~0.3g d+PAS or SF (6 months)
(5) Study 5 (1961)
A. Comparison between in and out-patients. Original treatment.
1. Far and moderately advanced cases : SM 1 g biw+INH d+PAS d (6 months)
2. Minimal cases : INH d+PAS d (6 months)
B. Evaluation of daily SM regimen. Original treatment.
1. SM 1g d+INH 0.2~0.3g d+PAS 10g d (3 months)—>SM 1g tiw+INH
0.2~0.3g d+PAS 10g d (3 months)
2. SM 1g tiw+INH 0.2~0.3g d+PAS 10g d (6 months)
(6) Study 6 (1962) Original treatment
1. SM 1g biw+INH 0.2~0.3g d+PAS 10g d (6 months)
2. SM 1g biw+INH 0.2~0.3g d+TB; 0.1g d (6 months)
3. SM 1g biw+INH 0.2~0.3g d+DAT 4g d (6 months)
(7) Study 7 (1963)
A. ' Original treatment
1. SM 1g biw+INH 0.5g d+PAS 10g d (6 months)
2. SM 1g biw+INH 0.5g d+PAS 10 g d4sulfisomezole 1g d (6 months)
3. SM 1g biw+4INH 0.5g d+PAS 10g d+PZA 1.5~2g d (6 months)
B. Re-treatment

Cases
142
101
115
136
141

123

124

101
123
116
101

145
130
136
127
127

115
102

118

112
83
102

122
107

115
92

829

86
41

130
116
133

162
161
156
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Free selections among minor drugs, not yet administered.

C. To compare the followings :
1. To continue the original treatment
2. To alternate to the minor drug regimen
3. To add the surgical treatment,
according as the clinical status at the 6th, 9th and 12th month of the
Study 7-A.

(8) Study 8 (1964)

A. Original treatment
1. SM 1g biw+INH 0.3g d+CS 0.5g d (6 months)
2. SM 1g biw+INH 0.3g d+TH 0.5g d (6 months)
3. SM 1g biw+INH 0.3g d+EB 1g d (6 months)

B. Re-treatment (Cases, TH, CS and EB are not yet administered.)
1. THO0.5g d+CS 0.5g d (6months)
2. THO.5g d4+EB 1g d (6 months)
3. CS0.5g d+EB 1g d (6 months)

K HAE BT

298

113
118
101

32
34
36

Table 2. Two Years Follow-up Results Obtained by Triple and Double
Drug Regimens (Dr. Yokota)
Regimen Clipical status at the end Number | Rate, fallen 1n00 | Aggravation rate
Bacilli (—) Cavity (—) 122 2.5% 5.7%
INH+PAS Bacilli (—) Cavity (+) 55 9.1% 25.59
(243 cases) y .1% .5%
Bacilli (+) 66 30.4% 24.3%
N Bacilli (—) Cavity (—) 105 2.9% 10.5%
SM H+PAS . .
(Tsz ca_:es) Bacilli (—) Cavity (+) 61 0 4.9%
Bacilli (+) 16 0 25.0%
Table 3. Dosage of SM and Appearance of Table 4. Dosage of PAS and Rate of Appearance

Side-effects (Study 5-B)

of Both Side-effects and Drug Resistance

Side-efr. Sé\/( daily triple SéVl biw triple (Study 4—B)
ide-effects rug regimen rug regimen
(86 caces) (86 cases) TNH Tmg/kg JTNH i mg/ks d
Loss of hearing 5.8% 1.2% (122cases) | (107cases)
Numbfeeling 7.0 2.3 Headache 6.6 3.7%
Dizzing 2.3 2.3 Fever 0 19
Earmurmur 5.8 1.2 Rash 2.5 0.9
Headache 1.2 1.2 Side- GaStl&tz;j)r::liitinal 14.8 13.1
hagi effects
Haeerr hagic 0 2.3 Disorder of liver| 1.6 0
- Haemoptysis 3.3 0.9
Withdrawn 4.7 0 Haemorrhagic o Lo
Phlegm ’ :
WHAT2DT, UTEL LTH#EETEEL LTHADOK Drug INH-R 28. 3% 4.3%
7 bl §s NTA & - 3 resist-
BrIIno, LoFvigy NTA BERC LES  TOL PAS-R 17. o% 4.3%
t, HBORENI LR L BDTY, 261 To i
TEEHHLHTEWLSESIE, NTA SERC SWTH Note : ..}Statistically significant at 5% level.

&L'ﬁ:o
3. YEAEAR

(1) —RE3EHRL2EHA

R ORERBENR (R 2) 0Xk 6T, HERER
KTH2FE 0T, KTHOFRINIC, oo
RIFE(REY AT ((k2) 3EBOEBMIELNATHD
o

(2) FREFOEH

HREBEE TS L EREHARIFEI R LI, 6
BATZRIEIBCEETHHE, 16 » AUFIKD
FRREET A L e F LWEEL k5755,

(83) —REIEZHRICEITS SM o

SM fgH, # 3g, A 28 D& IEHATAEELT
i\ FTTH 13 XV5 RFFFE H 6 HEBID pair
BEDTHEHLTARD L 2~4 » A HOBEREHLLR,
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Table 5. Bacteriological Conversion Rate at 6 Months
after the Start of Various Original Treatments

Table 7.

439

Withdrawal Rate of the Original
Treatment, Owing to Side-effects

(Dr. Yokota) (Far advanced cases, Regimen Igfuéx;::; idr:vvvi;lhr_ate
except F type. Study 1~8) ‘
Regimen Number Conx\_/:tresion J SM%+INHi+PAS 383 2 1%

SMi+INHd+PAS 433 3.0

SMi+INH d+TH 42 98.8% l SMd+INH d+PAS 86 4.7
SMi+INH d+PAS+PZA 55 97. 8%

SMd+INH d+PAS 37 | 9.3 SMi+PAS 266 0.8

SMi+INH d+EB 45 | 945+ INHi+PAS 101 0

SMi+INH d+PAS+SF 48 | 910 INH (usual dose) d+PAS 446 1.1

SMi+INH d+PAS 241 | 8.9 INH (usual dose)d+PAS (5g)| 122 1.6
SM+PAS — INH+PZA 69 | 86.9 INH (intermediate dose)d+PAS, 101 2.9
SMi+INH d+CS 44 | 8.5 INH (large dose) d+PAS 83 7.2
SMi+INH d+TB, 26 | 853 INH-derivatives d+PAS 366 3.3
SMi+INHi+PAS+steroid 53 85.0
SMi+INHi4+PAS 135 83, 4% | INHd+SF 266 3.0
SMi+INHd+DAT 38 | 77.8* | INH d+PZA 127 8.7
INH(intermeTiate ti(;se):‘:-SPAS 1(25;1 Zi z}** SMi+INH d4 DAT 133 0.8

INH(usual dose)d+ . .

INH(large dose)d+PAS 32 | 66.1 :x:;gﬁ :Igs ' i;g 12::
INHd-+PZA 39 ) 65.4 SMi+INHd+TH 168 | 13.1
INHi+PAS 29 | 63.9 SMi+INH d+EB 165 7.9
SMi+PAS 95 56. 8**

INHd+PAS (5g) 9 | 540 SM+PAS —= INH+PZA 118 5.9
INHd+SF 78 34.3 X . .

SMi+INHi+4PAS+steroid 112 4.5
Note : :.}Statistically significant at 5% level. SMi+INH d+PAS+SF 161 6.8
SMi+INH d+4PAS+PZA 156 7.0
Table 6. Appearance of the Drug Resistance in Various Original Treatments
(Dr. Yokota) (Far advanced cases, except F type. Study 1~8)
Regimen SM-R H Regimen INH-R
SMi+INH d+EB 4.49 SMi+INHd+TH 0 %
SMi+INH d4+PAS+PZA 5.5 SMi+INH d4+PAS+SF 4.3
SMi+INH d+4PAS 5.5 SMi+INH d+PAS 5.5

SM+4PAS — INH4PZA 7.6 SMd+INH d4-PAS 5.6

SMi+INHi+4PAS 8.0 SM+PAS — INH4-PZA 6.1
SMd+INH d+PAS 8.3 SMi+INH d4+EB 6.7

SMi+INH d+PAS+SF 8.5 SMi+INHi+PAS 7.0
SMi+INH d+CS 11.1 | SMi+INHd+4PAS+PZA 7.3
SMi+INHd+TH 11. 4 I SMi+INH d+TB, 12.0
SMi+INH d+TB, 12.0 ‘ SMi+INH d+DAT 13.5

SMi+INH d4-DAT 15.8 “ SMi+INH d+CS 15.6
SMi+PAS 19.6 | INH (usual dose) d+PAS 17.9
INH (large dose) d+PAS 21.9

INH (intermediate dose) d+PAS 23.3

INH d+PZA 27.5

| INHi+PAS 28.6

‘ INH d+PAS (5g) 44. 4

“ INH d+SF 46.8
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Fig. 3. Dosage of INH in Triple Drug Regimen Fig. 6. Reproducibility of the Improvement Rate in
(Far advanced cases. Study 1, 3 and 5)
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Improvement rate in 10+
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Cavity in Two Original Treatment Groups,
Stratified (Dr. Mitsui)

A each 111 cases Improvement grade:—
- B, - 1,2a and 2b

}Improvement grade:
1 and 2a
. ]Improvement grade: |

L \

1 2 3 4 5 6 7 6 9 10 11 12Months

Fig. 4. Bacteriological Conversion Rate by Minor

Drug Regimens, in the Stratified
Re-treatment Cases (Dr. Mitsui)
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sor ",}i T D z;[)le drug regimen (retreatment)
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Note : * Statistically significant at 5% level.

Fig. 5. Evaluation of TH, CS and EB through

the Bacteriological Conversion Rate in
Re-treatment Cases

105
90r _
TH+EB *
80
70F
TH+CS
60} ———— -
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5o o= * " CS+EB
”-
40r
sor 4 o—o TH+CS 32 cases
20r /7 o—— TH+EB 34 cases
ok £ v---= CS+EB 36 cases
0 1 2 3 4 5 & Months

Note : * Statistically significant at 5% level.

3 6 9 12Months

Fig. 7. Improvement Rate (Grade 1) by the
Type of Cavity (811 cavities in original triple
drug regimen. Study 1, 3, 4 and 5)

%
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o S S
20F _.Kd(40)
i
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Note : * Statistically significant at 5% level.

Fig. 8. Bacteriological Conversion Rate by the
Type of Cavity (407 monocavitary cases in
original triple drug regimen. Study 1,3,4 and 5)
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Note : * Statistically significant at 5% level.
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Fig. 9.

The Comparison of Triple Drug Regimen with
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Fig. 10. Further Bacteriological Conversion Rate in (1) SBIER

Original Triple Drug Regimen, by the Bacteriological
Results at 3rd Month of Treatment (Far
advanced cases. Study 1, 3, 4 and 5)
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