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STUDIES ON TUBERCULIN REACTION REPEATED
AT THE SAME SITE*

Report 19. Its Practical Significance. Part 6. Duration of the
Influence of the Preceeding Tuberculin Reaction on the
Subsequent One at the Same Site

Masami MATUSIMA

(Received for publication September 17, 1969)

The pattern of tuberculin reaction is altered when the injection is made on the site of
previous test. Remarkable reaction appears as early as three to four hours after the injection
(early reaction'. The reaction attains its maximum after 12 to 24 hours, and thereafter, it
declines markedly (acceleration of the delayed reaction). After 48 hours, induration is hardly
perceptible in many cases.

How long may this modified reactivity of the previously used site last? Duration of the
influence of the preceeding tuberculin reaction on the subsequent one was investigated in this
study.

Three hundred and thirty-eight school children received tuberculin injection (5TU Old
Tuberculin  in a new site of the forearm. After one year (50 cases , two vears (46 cases ,
three years 55 cases), four vears 50 cases', five vears (46 cases', six years (33 cases and
eight vears (35 cases , tuberculin was injected again in the previously used site and in a new
site on the upper arm as a control (Table 1). The reactions were observed 4 (one year group
was read after 8 hours', 24 and 48 hours after the injection.

1. Early reaction. At the used site early reaction was observed on all subjects receiving
tuberculin after one to five years. After six and eight years it was still observed in almost
all cases except a few cases  Figure 1, Table 2.

2. Acceleration of the delayed reaction. a. Erythema. Diameters of erythema measured
24 and 48 hours after the injection were compared. The reaction was defined as *“accelerated”,
when the diameter of erythema measured after 24 hours was larger than that measured after
48 hours by 3mm or more (24>48 Figure 2, Table 3). Among subjects in which the
reaction was not accelerated at the new site, the reaction was accelerated at the used site in
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73% after one year, 719, after two years, 60% after three years, 52% after four years, 54%
after five years, 30% after six years and in 28% after eight years (Table 4).

b. Induration The reaction was defined as “accelerated”, wben the induration was
remarkable after 24 hours, but was hardly perceptible after 48 hours (+——), or when the
induration was hardly perceptible after 24 and 48 hours (———) (Table 5). Among subjects
in which the reaction was not accelerated at the new site, the reaction was accelerated at the
used site in 769 after one year, 77% after two years, 47% after three years, 23% after four
years, 279 after five years, 309 after six years and in 159 after eight years (Table 6).

In summary, the acceleration of the delayed reaction at the used site was evident when
Thereafter, it became less remarkable with

but was still observed even after eight

the injection was made after one or two years.
the increase of the interval between the two tests,
years. ' '

The grade of the reactions at the used and new sites observed
It was classified into five categories according to
the Yanagisawa and Nobech1 s criteria, formaly used in Japan, i.e. negative ( ), erythema
with diameter under 4mm doubtful (£), erythema with diameter 5 to 9mm ; positive, erythema
positive reaction with hardly perceptible

‘3. Reactions after 48 hours.

48 hours after the injection were compared.

with diameter over 10 mm ; weak positive (+),
induration, medium positive (4), that with definite induration ; strong positive ({}), -that with
definite induration and double erythema or bula (Table 7). TO 4L s

The reaction at the used site was defined as “weaker” than that at the new site, when the
former was negative or doubtful and the latter was positivé. or when the former was (+),
and the latter was (H) or (#f) (used site<new site). The reaction at the used site after 48
hours was weaker than that at the new site in 56% after one year, 61% after two years, 44
% after three years, 209 after four years, each 219 after five and six years and in 159
after eight years (Table 8). .

Positive reaction (+, H and {}}) was observed in almost all cases both at.the used and new
sites after one to eight years. But positive reaction with definite induration (4 and #) was
less frequently observed at the used site than at the new site, Among subjects in which the
reaction showed (H) or (#) at the new site, the same reaction was observed at the used site
in 249, after one year, 20% after two years, 519 after three years, 779 after four years, 76
% after five years, 749 after six years and in 859, after eight years (Table 9).

In summary, the reaction at the used site observed 48 hours after the injection was weaker

than that at the new site in some cases even after eight years.
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Table 1. The Interval between the First and
the Second Tuberculin Tests in Seven ‘
Experimental Groups

The first | The second | Number of
test test subjects
After 1 year Apr. 1956 | Apr. 1957 50
After 2 years | July 1956 | May 1958 46
After 3 years | July 1956 | Apr. 1959 55
After 4 years | July 1956 | Nov. 1960 50
tife After 5 years | July 1956 | Nov. 1961 46
| July 1956 July 1962 11
After 6
frer 6 years | opr. 1957| Apr. 1063| 22 >
o | May 1958 | May 1966 11
May 1958 | Dec. 1966 | 11
After 8
r S YA | May 1959 | May 1967 14 O
‘| May 1960 | Apr. 1968 19
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- Table 2 Early Reactton :
a. The dlameter of erythema measured four hours after the injection ()%
. Number Used site New site
- cases 0~4mm 5~9mm 10mm~ O~4mm 5~9mm |  10mm~
After 1 year* - 50 0 o - 50(100. 0) 0 0 50(100. 0)
After 2 years 46 0 o . 46(100. 0) 5 (10.9) | 24 (52.2) | 17 (37.0)-
After 3 years 55 ) T o “t17550100.0) | 9 (16.4).| 17 (30.9) | 29 (52.7)
After 4 years 50 0 0 50(106 0) 5 (10.0) | 29 (58.0) | 16 (32.0)
‘After 5 years 46 0 T L 46(100 0) 2 (4.3) | 17 (37.0) | 27 (58.7)
After 6 years ™ 33 1 30| 2 (6:1) 30 (90.9) [ 8 (24.2)'[ 14 (42.4) | 11 (33.3)
After 8 years 55 0 4 (7.3) | 51 (92.7) 4 (7.3)| 28 (50.9) | 23 (41.8)
* The diameter was medsured eight~hours after thé injection.’—- s O
[ . T ~
’ Table 2. Early Reaction
b. The diameter of deﬁmte mduratxon measured four hours after the mjectxon . ()%
Number Used site T Newsite
cagfas 0~4mm . 5~9mm 10mm-~ 0~4mm 5~9mm 10mm~
After 1 year* 50 0 0 50(100.0) | - 9- (18.0) 5 (10.0) | 36 (72.0)
After 2 years 46 1 (2.2) 3 (6.5) | 42 (91.3) | 39 (84.8) 1 (2.2) 6 (13.0)
After 3 years 55 2 (3.6) 1 (1.8) | 52 (94.5) | 46 (83.6) 3 §5. 4) 6 (10.9)
After 4 years 50 0T T TTTT1 7(2.0) | 49 (98.0) | 41 (82:0) 3 (6.0)| 6 (12.0)
After 5 years. - 46 0 0 ,46(100.0) | 25 (54.3) 4 (8.7)| 17 (37.0)
After 6 years - 33 _2 (6.1) 4. (12.1) 27 (81.8) | 23 (69.7) 6 .(18.2) 4 (12. 12
After 8 years 55 (.0 . |9 (16.4) '47’(as.eyﬂ”“z;'(3é.2), 22 (40.0) | 12 (21.8)

.. ¢.The diameter was measured eight hours after the injection.
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Fig. 1. Early Reaction
a. The diameter of erythema measured four hours after the injection

Used site New site

2years ‘ (X113 '—All‘hL'L"-l—‘-&rl—-'——
3 years B N H l H ssgee ‘_LLLAI.L]MF_-—T—-

dyears F___ﬁdqﬂmLL_ﬁ_ ._ﬂhmn¢hq_L_ﬂ__

alithegl .o phlag.agases.. 8

Syears

6years ,_-_--;.-Lv.bﬁpl_:_'__ I-_-UJ.*L?- $o e '

8years 228 % 3 .lf ﬂi!".. 1 z i. ; 23 §3. .
0 10 20 30 mm 0 10 20 30 mm

* The diameter was measured eight hours after the injection.

b. The diameter of definite induration measured four hours after the

injection
Used site New site
- L Ll
. iR nin 233 H
1year* - YTl 111 j' 35, .
 tartad) §
2years } ..[;f.!.:i!ll.! . % oot . :
3 years i & Lo ot ee T
H
1,11 i
TLHHA 4
dyears | oot i""?"" . ; : e :
TR ; ... Hisla. .

5 years r pooiie H n%.:. - T i 2os $3:3 : r
6 years } 33.:3e:.2 r & FEPLLEH . T
o ! i
8years :..5::% Hii;i;?.. . 2 i! . ! :.3!. . R . ;

0 10 20 30 mm 0 10 20 30 nm

* The diameter was measured eight hours after the injection.

&, YHEEINLIILZHCRMORRIAIETSH Do

ARRONB LI DI EE
%, BCG M D HoEL
TEWELXBUTV M, \
Thb A¥HFEVCHHICY K
oM xL BCG ELMHH
AR LHEER, L#YK
ERFTIEDTWIEV LD TH
5o

2. RMHE

TTEMKEMNMLE 1/3 08
BB TH 1 B0 Y REZT
Lot KIC 1EH, 2%,
3R 4% SFEHR 6
% HBH\IXSEHICH—B
CH2EBDYRE ¥ 17
VW, AFCAIRELRR
fiT 13 0FEINITL YK
ExTis>T, BSRLORG
DEFEAEAR L U 48 B
BORIGDH I L HBE LT,
FRELIFEHBS IV 2EEKD
HTRHBYRSRLE LTE
HuiBEMT 1/3 % bERAL
Teo BFDOAHKIZ, 158 50
B, 246 B, 3FEHS5 A,
45FEHR50 %, 5FEK 464, 6
FH 33 8, 8EH S5 B TH
%0, B 1, F2E@YRIGKT
FBlizR 1 D@ b» TH B,

FERY=ALZ2Y v, BFE
EFIBY 2,000 EF R B
Wi H2EORHE, MEH
OLIZ X[ — Lot @ ¥ % Fv>
o

BLZash, YHEsE4, 24,
48 F§fl, 7ofEL 14E8 0 &
X 4 BRI RO b i 8 BERIHS
CHRELL,

m. % % & m

1. RIEORBNEE

a. BHRE

EWOES 4% (14
BOZIL M) DRE



197041 A8

PEFERCOEYREL T, RURKEOHERRE YA
o (B1, %£2)

BRWOMED Z L, PEMLCTLLRMAZEMK
E2BDO i, 1 FROBTRMMICIELTELL®N
RTHORN, BHEHFNASHMBTSHE - & LBIFEL
TwabeHE2Hh3,

RSO TIZ, 5 EHRETIRLMAL 11mm [l o8
B RAE 3ALEKRE 8mm L EOWKYRL, 100%
CREMEELED Hhi, 64EH 8EH L KSXOH
ERMBEEHEAL hizn, ik, EREE S SEHBLINC
HLIDPAZIWESAED, Rk 10mm L H/hX
LORGERIM, SERIALD, BMRT 2 0oMK

FTHHRMNED S i,

BEDX5iz, RMRE » &2, 1 @FHo1
REDKML8 EhECASHROMZEDOLND, &\
2 %o

b. BESEDRE

EBORM, PR 24, 48 BEMED L OH
SXHRLT, RIEDOREBRRY 272,

R0 24, 48 B3N R D RO RE RO AL
HEL, AEOXEN 3mm LIROBAICIZZES L\
(24=48) L L, 3mm ¥Rz 5BB1 2 %5HH (24>
48 01X 24<48) & L7 (B2, %3)

VISR, FICXOTEN S B0, 24 BRIt L 48 B

Fig. 2. Acceleration of the Delayed Reaction
The Diameter of Erythema
Measured 24 and 48 Hours after the Injection

After 2years
Used site New site

Re><|
N

NN

After 1year
Used site New site
mm

4820 48hr 20 482
After 5years

u““Useq‘l site New site

N>
as -

After 4 years
Il“nUsed site New site

48hr

After 3 years

ImllUsed site New site

20
101

024

After 6 years
_Used site New site

After 8 years

o
92 4824 48w %24 4824 4shr 024 4824 ashr %24 4824 4BMr
Table 3. The Acceleration of the Delayed Reaction Observed by the Diameter of
Erythema Measured 24 and 48 Hours after the Injection
Number Used site New site
cases 2%>48 j U8 | U8 %>48 | Us8 | U8
After 1 year 50 40 (80.0) 7 (14.0) 3 (6.0) | 17 (34.0) | 24 (48.0) 9 (18.0)
After 2 years 46 33 (76.7) | 11 (28.9) 2 (4.3) 7 (15.2) | 27 (58.7) | 12 (26.1)
After 3 years 55 33 (60.0) | 15 (27.3) 7 (12.7) 5 (9.1) | 35 (63.6) | 15 (27.3)
After 4 years 50 27 (50.0) | 20 (40.0) 3 (6.0) 4 (8.0) | 31 (62.0) | 15 (30.0)
After 5 years 46 25 (54.3) | 12 (26.1) 9 (19.6) 5 (10.8) | 32 (69.5) 9 (19.6)
After 6 years 33 10 (30.3) | 13 (39.4) | 10 (30.3) 3 (9.1) | 18 (54.5) | 12 (36.4)
After 8 years 55 17 (30.9) | 20 (36.4) | 18 (32.7) 2 (3.6) | 29 (52.7) | 24 (43.6)

24>48 The diameter of the erythema measured after 24 hours was larger than that measured after 48 hours

by more than 3mm (accelerated).

2448 The difference between the diameters of the erythemas after 24 and 48 hours was 3mm and less.
24<48 The diameter of the erythema after 24 hours was smaller than that after 48 hours by more than. 3mm
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Table 4. The Acceleration of the Delayed Reaction at the Used Site among Subjects in
which the Reaction was Not Accelerated at the New Site, Observed by
the Diameter_(ofv Erythema v ()%
Number of cases 24>48 2448 U<48

After 1 year 33 24 (72.7) 6 (18.2) 3 (9.1

After 2 years 39 28 (71.2) 9 (23.1) - 2 (5.2)

After 3 years 50 30 (60.0) 13. (26.0) . 7 (14.0)

After 4 years 46 24 (52.2) 19 (41.3) 3 (6.5)

After 5 years 41 22 (53. 7 .11 (26.8) B 8 (19.5)

After 6 years 30 =9 (30.0) C 12 (40.0) e 97(30.0)

After 8 years 53 : ?15 (28.3) 20 @17 | 18 (34.0)

. v ndee . L .. <
Table 5. The Acceleration of the Delz;yed Reaction Observed by the Definite
Induration at 24 ar}d 48 Hours after the. Injection ()%
Number Used site ] s New site
caosfes ——- +—= i +—+ -—+ ——- D +—=+ | ——+
After 1 yeat 50 | 23(46.0) | 18(36.0) | 9(18.0) | 0 3 (6.0) | 10(20.0) | 37(74.0) | ©

After 2 years | 46 | 18(39.1) | 20(43.5) | 7(15.2) | 1 (2.2) | 5(10.9) | 6(13.0) | 32(69.6) | 3 (6.5)
After 3 years 55 10(18.2) | 19(84.5) | 25(45.8) | 1 (1.8) | 5 (9.1) | 1 (1.8) | 40(72.7) | 9(16.4)
After 4 years 50 2 (4.0) | 15(30.0) | 33(66.0) | 0 . 3 (6.0) | 4 (8.0) | 40(80.0) | 3 (6.0)
After 5 years 46 4 (8.7) | 14(30.4) { 27(58.7) | 1 (2.2) | 3 (6.5) | 6(13.0) | 36(78.3)| 1 (2.2)
After 6 years 33 4(12.1) | 10¢30.3) | 19(57.6) | © '“’g 2 (9.1) | 4(12.1) | 26(78.8) | 1 (3.0)
After 8 years | 55 0 9(16.4) | 45(81.8) | "1 (1.8)| 0 1 (1.8) | 52(94.5) | 2 (3.6)

——— Induration was hardly perceptible after 24 and 48 hours (accelerated). .
+—— Induration was remarkable after 24 hours, but hardly perceptible after 48 hours. (accelerated).

+-—++ -Induration was remarkable after 24 and 48 hours. _ - .
——+ Induration was hardly perceptible after 24 hours, but remarkable after 48 hours.

Table 6. The Acceleration of the Delayed Reaction at the Used Site among Subjects in which =~
the Reaction was Not Accelerated at the New Site, Observed by the Induration ()%
Mo - 4o . —
After 1 year 37 15 (40.5) 13 (35.1) 9 (24.3) 0
. After 2 years 35 12 (34.3) 15 (42.9) 7 (20.0) 1 (2.9)
After 3 years 49 7 (14.3) 16 (32.7) 25 (51.0) 1 (2.3)
After 4 years 43 1 (2.3) 9 (20.9) 33 (76.7) 0
After 5 years 37 1 @7 . —9—(24.3) ‘#““" 26 (70.3) 1 @7
After 6 years 27 4 (14.8) 4 (14.8) 19 (70.4) 0
After 8 years 54 0 8 (14.8) 45 (83.3) 1 @19
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20~21%, 8 EEHITIZ 15% ILH DT\~ 5, R, ¥EH
M DORIEOBMIANTIER UL DX, 15% 42%, 24

Comparison of the Grade of the Reactions at the Used and New Sites
Observed 48 Hours after the Injection

()%

Number of cases

Used site < New site } Used site &5 New site Used site > New site

After 1 year 50
After 2 years 46
After 3 years 55
After 4 years 50
After 5 years 46
After 6 years 33
After 8 years 55

28
28
24
10
10

7

8

(56.0) 21 (42.0) 1 (2.0
(60.9) 16 (34.8) 2 (4.3)
(43.6) 29 (52.7) 3 (5.4)
(20.0) 39 (78.0) 1 (2.0
(21.3) 34 (73.9) 2 (4.3)
(21.2) 25 (75.8) 1 (3.0
(14.5) 47 (85.5) 0

Used site < New site The reaction at the used site was weaker than that at the new site.
Used site = New site The grades of the reactions at the used and new sites were almost the same.
Used site > New site The reaction at the used site was stronger than that at the new site.

Table 9. Prevalence of the Positive Reaction (4, H & {}f), the Positive Reaction with
Definite Induration (4 & {}f) and Positive Reaction with Double Erythema or

Bula (), Observed after 48 Hours at the Used and New Sites

(G
Numfber +, # &4 #+ & # H#

cages Used site ‘ New site Used site New site Uﬁg“iv ssiitte‘e/. Used site | New site
After 1 year 50 50(100.0) | 49 (98.0) 9(18.0) 37(74.0) (24.3) 4 (8.0 9(18.0)
After 2 years 46 44 (95.7) | 44 (95.7) 7(15.2) 35(76.1) (20.0) 2 10(21.8)
After 3 years 55 50 (90.9) | 53 (96.4) 25(45.5) 49(89.1) (51.0) 4 (7.3) 8(14.5)
After 4 years 50 50(100.0) | 49 (98.0) 33(66.0) 43(86.6) (76.7) 4 (8.0) 6(12.0)
After 5 years 46 46(100.0) | 45 (97.8) | 28(60.9) | 37(80.4) (75.7) 9 8(17.4)
After 6 years 33 33(100.0) | 32 (97.0) | 20(60.6) | 27(81.8) (74.1) 10(30.3) 6(18.2)
After 8 years 55 55(100.0) | 55(100.0) 46(83.6) 54(98.2) (85.2) 24(43.6) 18(34.5)

* The prevalence of positive reaction with definite induration at the used site among subjects in' which the

reaction with (4#) or () was observed at the new site.
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