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TUBERCULOSIS IN THE AGED*
Mitsuo NAGASAKA

The mortality rate of tuberculosis in the aged was continuing to increase even after the
advent of chemotherapeutics, despite of the marked decrease in the younger age group in Japan.
Beside the proportion of prevalence or incidence of tuberculosis by age has become higher in
the aged than in the middle aged or the younger.

The author tried to study the aging effect upon treatment, complications and prognosis,
and to discuss the characteristics of this disease in older age group.

Observations were made on 4,440 pulmonary tuberculosis cases who were hospitalized in
11 sanatoria or chest clinics in Aichi Prefecture and 22 municipal hospitals or sanatoria in
different areas of Japan during the period from January 1960 through December 1964 and that
have been received chemotherapy for longer than six months. They were analysed by dividing
into three age group : that is, Group I—under 39 years of age, Group II—from 40 to 59 years,
and Group II[—60 years and over, or decennially. Comprehensive evaluation on treatment was
made by “Gakken” standard for the attainment of therapeutic targets, that is, I and II are
“successful result”, III is “expected to I or II”, IV-A is “not successful but sputa negative for
longer than six months”, and IV-B is “not successful”. Comprehensive results on treatment
were shown in Fig. 1. I and II was obtained in more than 90% of minimal cases and there
was no significant differences between original treatment and retreatment group and also be-
tween each age group, while in original treatment group I and II were 55% to 88% in mod-
erately advanced cases and 22% to 72% in far advanced. There were significant differences
observed between each age group, that is, the results of I and II became lower and lower with
increasing age, especially in 60 years and over.

Aging effect on the chemotherapy was observed in the cases with almost the same back-
ground factors as the extent of disease, type of lesions, number, type and size of cavity and
bacteriological findings in sputum. 294 cases selected from among 1,440 original treatment
cases were divided decennially by cavity with non-sclerotic wall or with sclerotic one. Each
decennial age group consisted of 31 cases in the group with non-sclerotic walled cavities and
27 in that of sclerotic walled cavities that had almost the same background factors as shown
in Table 2, so that aging effect on chemotherapy may be satisfactorily observable. The results
were shown in Fig. 2, 3 and Table 3, 4, 5, 6. The significant differences of chemotherapeutic
effect between each age group were not observed in negative conversion rates of sputa both in
the group with non-sclerotic walled cavity and in that with sclerotic walled one, but there

were the differences in the rates of improvement on chest X-ray findings between in the younger
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group and in the aged.

174 far advanced cases bacillifere that were resistant to major three drugs and have been
retreated with minor drugs were selected from among retreatment group as a model of obser-
vation for aging effect on treatment of chemotherapy. They were divided into three age
groups : Group I, II and III as stated before. Each group Consisted of 58 cases that have almost
the same background factors as the previous history of chemotherapy for longer than three
years, sclerotic walled cavity and positive sputum by smearing. There were no significant differe-
nces both in negative conversion rates of sputum and in improvement of chest X-ray findings.

The relapse rates among the cases with open negative cavity (O.N.C.) were observed for
four years from bacteriological and radiological points of view. 290 cases were divided decen-
nially into five age groups, of which each group consisted of 58 cases with almost the same
background factors as type of O.N.C. (Iwasaki's classification), number of O.N.C. and the
duration after diagnosis of O.N.C. The results were shown in Table 8. There were no
statistical differences of the cumulative rates of relapse between any decennial age groups.

No significant difference was observed in any decennial age group in respect to aging effect
on serum antibacterial activity (Table 9). With regards to side effects of streptomycin the
rates of impairment of hearing in cases that have received daily application of streptomycin
were observed becoming higher and higher with increasing of age.

There were 620 deaths of 5,358 observed (11.6%) during the period from 1960 to 1966, of
which 445 (71.6%) were from tuberculosis. Deaths from tuberculosis in age group III (60
years and over) were about three times as in age group I and deaths from non-tuberculosis
in the former were 35 times higher than in the latter. Therefore the ratio of deaths from
tuberculosis to that from non-tuberculosis become rapidly smaller with increasing of age (Table
9). The proportions of causes of deaths from non-tuberculosis to all causes of death in age
group III were compaired with that of all population of Japan in 1962. Older persons with
tuberculosis have as high risk of cancer, heart disease, apoplexia cerebri etc. as ordinary old
persons have, when they did not die from tuberculosis. (Table 11)

From the above results it may be concluded that there was no significant difference in
negative conversion of sputa in any age group, but some differences observed in the rate of
improvement on chest X-ray findings, complications, side effect to streptomycin, mortality
rate and cause of death. It might be due to many powerful tuberculostatica, appropriate method
of combined chemotherapy and thoughtful care of patients, while old persons have some disad-
vantages that are senile anatomical changes in pulmonary parenchyms, low pulmonary func-
tions and limited surgical treatment and the other factors as aging standing in the way of
success in treatment. It does not always clearify, however, the accumulation of far advanced
cases in the aged according to the Report on the Tuberculosis Prevalence Survey in Japan.
Many of aged patients in our original treatment cases get discharged having cavities left.
Older persons with tuberculosis have complicated psychological conditions and have been in
various socioeconomic conditions. Aging effect upon the treatment of tuberculosis might be
closely related to environmental or psychological factors.

Therefore early case finding, early treatment and careful administration during treatment

should be emphasized herewith.
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Fig. 1. Comprehensive Results of Treatment for
Pulmonary Tuberculosis by Age Group
according to “Gakken” Standard
for Target Point Attainment

No. of
Original treatment (1,385 cases) cases
121
Minimal 58
54
249
Moderately
advanced 318
319
43
Far
advanced 93
130
Retreatment (3,055 cases)
89
Minimal 104
48
408
Moderately|
advanced 845
565
179
Far -
advanced 495
322

- I, 1 : Successful

I : Expected to 1,11
; IVA © Not successful but sputa negative for longer than 6 month
IVB : Not successful

HLIRBARARE DR B DR IS U T Table 1. Extent of Disease on Admission by Age Group
B RS I 7 6 & LT & T (NTA classification)
L, TRERDRB A TH 5 ~ Original treatment 1 Retreatment
Min. M.A. AL " Min. LA AL
Y, ETEEEACTIEREAC S co | oo | ey TS 6 1S [ T [T
TEFVEBADOBE(LI S BIZHT, " 121 | 249 43 | 413 89 | 408 | 179 | 676
@Eiﬁiﬁ% HBROITL, B ”W(ma)wam(mA)(wm(wz)wuw(mj)(mm
H P S 4059 58 | 318 93 | 469 | 104 | 845 | 495 |1,444
ABELREEMNT, TECHELT (12.4) | (67.8) | (19.8)| (100)|( 7.2)|(58.5)|(34.3)| (100)
150 LBhbhb, 60ys, ~ 54 | 319 | 130 | 503 48 | 565 | 322 | 935
R Ol L EA RO b, : (10.7) | (63.4) | (25.8)| (100)|( 5.1)|(60.4)|(34.4)| (100)




III. {E¥MEEEHZOME

£ Z ThhbhUMLEREDOHRCHTHFELFE LW
SHBEXRY B, 0fk: LTEBEOERRTFET
ED0E DS ZIIEFIC OV THRBEY A&

A. VELAKDIBES

LB DH 1,400 GlOFEIEERDEFDF L, HEHEA
RRRC IS\ CTHZER, BEE 6 TR XL 14M, SM,
PAS, INH o 3 #6t B #* 8RB 77 2 1ciE Gl % B Y,
20hnbERATFNLAS L5, HESMKR RAK
Bl BIR Lico & TS L 2RO EEcBFR,M D, JE
BE{LEEZRIRG) & B LBEZRRA & 2 A THE L

1. FEB{RLAGOBE

F20Zr< 20 Fxb 70 FRET 10 FRERT
KZUT, &FESHERE 3L fI-F o0 icokeh, £
OEREFIINTA FH, REOILD, FWESRE,
EROK, BB, EROKEX, HERCOVTRE
AEBLYSFADT WD,

BEME 2
LORBEAR AT 3\ TIEBETH S, 60 F
Rz THB 2158 35.5%, 358 61.2%, 6%
A 94.5% DOBEERT, £0%FF 12 » Bt oo
bo ZDBRMLOEANLMOEARBTI N THITLA
ERETHOT, FECEEZROBECE T, L%

Table 2.

(31 cases in each age group)
30~39 | 40~49

20~29

Background Factors of Original Treatment Cases
with Non-sclerotic Walled Cavities by Age Group

50~5!

K BmL2E BTH

Fig. 2. Negative Conversion of Sputum in Succes-
sive Months of Chemotherapy in Original Treatment
Cases with Nonsclerotic Walled Cavities by Age
Group (31 cases in each age group)
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, ) 2 14 | 12 | 14 | 14 | 14 | 13 6 PIRERICE L TL 5o ZOMHMA
Size of cavity : 3 3 3 3 3 3 D ELSPERC IS T HRET, B
c 11 11 11 11 11 1 Oﬁfﬂa{t(ﬁ")lﬂffiﬁz’%ibi, Z D
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aciian sputa o e+l 21 | 21 | 21 | 27 | 21 | 24 = °
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Change of Cavity in Original Treatment Cases with
Nonsclerotic Walled Cavities Evaluated according to the

Standards of Evaluation by “Gakken” by Age Group

RTIHHN, ML bl

i s ~ .| 30~ .| 40~ . | 50~ .| 60~ .| 70ys. ~
ChEE ERERDE TR D bR mﬁgxmcmﬁmz%%ﬁaﬂ%w4%%”5%%“6%%” %)
10 7 4 6 8 4
%o , 1+2a | 3379y | (22.6) | (12.9) | (19.3) | (25.8) | (12.9)
;A DRAE 1
2b 16 5 20 19 15 3
12 5 AT 30 ¥ 22.3%, 40 Ff 6 th (51.7) | (16.1) | (64.5) | (61.3) | (48.4) | (41.9)
11.19%, 50 7.4%, 60 F¥ Ll k month 5 19 7 6 7 14
% FRT A% ¥ 3 (16.1) | (61.3) | (22.6) | (19.3) | (22.6) | (45.2)
11.1% DR TEELSHEHRL LE 0 0 0 0 1 0
RTHOT, FAZILTRZ LB LN 4 00Ol 32 1 =)
TRV 142al 21 16 15 16 13 14
3. RERTOLT(L (67.8) | (51.7) | (48.5) | (51.7) | (42.0) | (45.1)
N 28 9 1 14 12 13 11
EROFEFD dhs & E?Eafﬁ@ﬁﬁ‘ 2b | (29.0) | (35.5) | (45.1) | (38.8) | (42.0) | (35.5)
o, BAERRT 20 G owEA 12t . 4 2 3 3 5
TEELI-DOTHAH, BESEKE 3 (3.2)](12.9) | (6.5)|(9.7)|(9.7) | (16.1)
DLTHEEL EHERYZ DI, T 0 0 0 0 2 1
o ) Ll CDCoC]C |65 ](32)
6T IEL, EAEME & BHK - S s v 1 ]
- . . 1 : Markedly improve a : Moderately improve
EROERTHALNSH, RiEZME 2bsmmw;mwm 3 : Unchanged
TOWTIE, BTRABZ L, T 4 : Worsened
hOESERZCE - TIHFERIZE Table 4. Closure of Cavities in Original Cases with
S, EAEITEWRTIT Nonsclerotic Walled Cavities by Age Group
B. BARDRE Observation period 20“(';09)"5' 30"('%9)}’5' 40"('%935' 50?%9)"5‘ 60?%9)5’5' 708;;'
BEROB{FDO—DDE T NV & L 6 th month 11 13 13 7 7 4
<. SM, PAS, INH o 3 #lic fitts (35.5) | (41.9) | (41.9) | (22.6) | (22.6) | (12.9)
. - . 21 22 24 13 10 14
BT HEFCH LT, ZKFXIILD 12 th month (67.8) | (71.0) | (77.4) | (41.9) | (32.3) | (45.2)
THEBLICBEETOWT, BB

LXBATROBALDFELEX R L1

A4 39 FLITF, 40~59 F, 60 XU ED3ESRE
XS L, FRFh 58 fIFoThaM, T bileh Xt
NEOBRMCNTIEELRRTF L LTO, (1)BEEL
FEE3EL L, (2)KEHETRbLBRBE, (3)

Fig. 3. Negative Conversion of Sputum in Succes-
sive Month of Chemotherapy in Original Treatment
Cases with Sclerotic Walled Cavities by Age
Group (27 cases in each age group)
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Table 5. Change of Cavity in Original Treatment
Cases with Sclerotic Walled Cavities Evaluated
According to the Standards of Evaluation
by “Gakken” by Age Group

Observa-

4 2 1 1
1422 | 148y | (7.4) | (3.7) | (3.7)
b 11 10 9 5
6th (40.7) | (37.0) | (32.3) | (18.5)
month 3 12 15 17 21
(44.5) | (55.6) | (63.0) | (77.8)
. 0 0 0 0
()1 C=1C=1C—
8 5 1 2
1+2a | 9977y | (18:5) | ( 3.7) | ( 7.4)
b 8 11 11 7
L (29.7) | (40.7) | (40.7) | (25.9)
month | g 11 11 14 17
(40.7) | (40.7) | (51.9) | (63.0)
. 0 0 1 1
C =) C =] (3737
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Table 6.

Change of Caseo-infiltrative Lesions in Original Treatment
Cases Evaluated According to the Standard of “Gakken” by

Age Group (28 cases in each age group)

K B2 BTH

TRENRIBFERELMTIXL, &5
Z il B

C. Open Negative Cavity [cD

15 17 10 7 8 6 T AIIN
1+2a | 5376) | (60.7) | (35.7) | (25.0) | (28.6) (2;5) %ngzcgé:gff@:ggig
om | 2P (é%)(ég)(éﬂ)(&%)(&%)(yﬁ) 7ol LEASNMA & X bICBL B
month 3 1 0 2 3 0 6 Wizemb, BEEOHBAETR
(3.6)|( —)|(7.2) ] 10.7) | ( —)|(21.5) Open Negative Cavity (LI F O.N.C.
4 ( 0_) ( 0_) ( 0_) ( 0_) ( 3.15) ( 0_) LHET) OFH L5 Z 2 RIEI
AmEBbhs,
142a | .23 22 21 15 16 15 ONC 19
(82.1) | (78.5) | (75.0) | (53.6) | (57.0) | (53.6) T3 619 FOFER D
2b (1759) (2165) (2570) (351)13) (3291) (351313) 25, HFAME 5L ATOLRRE
12th ) ) ) é é i FrEALTEAK E41T 20 IR
month |3 | OOy (T | (ae 2B 60 FLEET 10 FEEA
4 0 0 0 0 1 1 oo WRETFOHEBIIEREDHRIC
(D[] C) (36 ](36) orargBosEOB, C, F,
G, HO&£ZAR, 722RAD%, O.N.C.
Table 7. Change of Fibro-caseous Lesions in BABEOBEAEICOWT, LA LR—RLDT\ 5,

Original Treatmeut Cases (20 cases
in each age group)

Observa-

A s | 30~39 ys. [ 40~49 ys.{50~59 ys.| 60ys. ~
Jlion | Criteria | T TG TG0 | U5
2 2 1 0

1+2a | 10.0) | (10.0) | (5.0) | ( —)

b 16 11 10 7

6 th (80.0) | (55.0) | (50.0) | (35.0)
month 2 6 9 13
3 | (10.0) | (30.0) | (45.0) | (65.0)

4 0 1 0 0

( =150 =) | =

7 5 3 5

1+2a | (35.0) | (25.0) | (15.0) | (25.0)

b 11 11 10 4

(55.0) | (55.0) | (50.0) | (20.0)

12 th 1 4 7 9
month | 3|50y | (20.0) | (35.0) | (45.0)
. 1 0 0 2

(50| (¢ —) | —)|@10.0)
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Table 8. Relapse Rate of Open Negative Cavity
by Age Group (51 cases in each
age group at 6 th month)

iObserva-
tion
‘ period

20~29
ys.

11.8
24.7
26.9
Cumula- ) 26.9

tive rate
of relapse 2.5|33.5
3 33.5

3.5 | 44.6
4 44.6

30~39
ys.

9.8
13.6
20.0
26.1
26.1
35.3
35.3
35.3

40~49
ys.

13.7
17.8
26.4
34.2
34.2
38.3
45.1
45.1

50~59
ys.

7.8
17.6
26.9
32.5
32.5
37.2
45.0
45.0

60 ys. ~

6 m.

ly.
1.5

13.7
23.9
28.5
42.8
42.8
42.8
42.8
42.8
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Table 9. Serum Antibacterial Activity Titre by -
Age Group. Estimated with HgR, Strain
in Tuberculous Patients Treated
with Routine Chemotherapy

S.A.A.T.[20~29ys.| 30~39ys.| 40~49 ys. 50~59ys.| 60 ys. ~
1:2 0 0 0 2 0
1:4 0 0 1 0 0
1:8 1 2 1 1 0
1:16 2 0 0 1 1
1:32 1 1 3 0 2
1:64 6 5 5 5 4
1:128 1 2 0 1 3
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Table 10. Causes of Death in Pulmonary Tuberculous Patients X
by Age Group Observed During the Period from 1960 to 1966 A, EIASHRIE L IFERIEDEI A%
39ys. |40~59 ys'l 60 ys. ~ l Total ZBHE, BEBIZ CIEEETEN S T
: DTW5bo £ T 60 FLUEDBREIT
Total number of cases observed | 1,242 | 2,302 | 1,814 | 5,358 ° TUEOBE
DWW, THRIERBIEREY A5 &,
Number of death from pulmonary 42 194 209 445 _ ) .
tubeculosis £ 11 wRtZel, »A, T, O
Number of death from nontubercu- 2 8 [ 125 ‘ 175 KRN EDOEITL ED T B, WERG
lous causes
‘ ‘ 137 FiT T B 60 F L Eo Ao
Death from tbc./Death from nontbc. 21.0 4.0 ’ 1.7 ' 2.5 o FEUEDZA
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