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Table 1 Comparison of IFN-y value of POSITIVES on QFT-G-IT assay between age classes

Age class (years) 20-29 30-39 40-49 50-59 60-69 : Total
Number of subjects 216 259 259 145 1145
Positive rate (%) 24/216 30/266 43/259 51/259 40/145 188/1145
11.1% 16.6% 19.7% 27.6% 16.4%
Outcome of :
QFT-G-IT IFN-y value* 3.07 3.82 3.79 3.37 3.57
of POSITIVES (IU/mL) (1.62-4.51) (2.14-4.88) (2.59-5.06) (2.89-4.69) (2.38-4.35) : (3.07-4.07)
Mean (95% CI) Not significant* !
144/216 154/266 139/259 152/259 85/145 1 674/1145
Lung cavity 66.7% 53.7% 58.7% 58.6% P 589%
Not significant™ !
51/216 92/266 93/259 90/259 65/145 L 391/1145
Infectivity of 23.6% 34.6% 35.9% 34.7% 448% 1 341%
INDEX CASE | Direct smear | T |
examination
(Rate>2+) P<0.01%*
\
P<0.001%*

*Kruskal-Wallis test **Fisher's exact test *Antigen-nil value



560

KEA% HE8TE W9 5 20124F 9 A

Table 2 Comparison of IFN-y value of POSITIVES on QFT-G-IT assay between age classes in each relationship group

Household Relative Healthcare worker Others Total
Age (years) 20-49 50-69 20-49 50-69 20-49 50-69 20-49 50-69 20-69
No. of subjects 34 37 60 19 225 90 422 258 1145
10/34 15/37 11/60 5/19 26/225 22/90 50/422 49/258 188/1145
Positive 29.4% 40.5% 18.3% 26.3% 11.6% 24.4% 11.8% 19.0% 16.4%
0,
Outcome | ™€ (%) N.S. N.S. P=0.004* P=0.008*
of
QFT-G-IT IFN-y value” 3.41 3.28 6.38 5.48 1.66 3.09 3.92 3.75 3.57
of POSITIVES |(1.69-5.13) (1.68—4.88) [(3.94-8.82) (2.63-8.33)| (0.84-2.48) (1.91-4.27) | (2.83-5.01) (2.85-4.65) | (3.07-4.07)
(IU/mL), Mean sk = $k
95% CI) N.S. N.S. P<0.001 P=0.027
19/34 14/37 25/60 9/19 100/225 45/90 293/422  169/258 674/1145
) 55.9% 37.8% 41.7% 47.4% 44.4% 50.0% 69.4% 65.5% 58.9%
. Lung cavity
Infec{f”“y N.S. N.S. N.S. N.S.
(6}
INDEX Direct smear 10/34 9/37 25/60 11/19 105/225 48/90 96/422 87/258 391/1145
CASE o 29.4% 24.3% 41.7% 57.9% 46.7% 53.3% 22.7% 33.7% 34.1%
examination
(rate >2+) N.S. N.S. N.S. P=0.003*

*Fisher’s exact test **Wilcoxon rank-sum test *Antigen-nil value
N.S., not significant

] R

SRR AR B O TFN- o (D 2 I Tl A A2 I &
N7z % - 72 (Kruskal-Wallis test, P=0.598) (Table 1), ¥
72, FAEWE OWGEE ORI IR TIE, ZHOA
I L CHEZIIRD SN o 720, EHRRETH
W2+ L EATE DT, 20U RE Ol L 72858
F\IMbD BAERIE & I L 2Bk 2+ L ETH B
HEPK L, BEZEDIE S N72 (Fisher' s exact test 20 %
8 & 30748 - 40748 - 50 ENZENTP<0.01, 20
A& 60 ATP<0.001) 6

ENENOBERYES IV — TN TOFRRE S & DIFN-
y O % 4T > 72 b D% Table 21077 T o RIFEHH
DA o BIRMETIE, EEnBE o LA > TREIFN-
y WA § 2 M1 2 3850 720 IFN-y O AERRE = &
DI TIE, FRERGERE, BIRRER CIIA BT
AT, [2of] oM TRAESELEIRBEINZD0D
SFEIIFN-y HOEN T 5% Kl & /NS hr o 7zo EHIEF
BORETD R, AFEPERIZ L L 72 P IEN- y i b5
AR B, IFN-y HO I CTH B DRSO b7z (Wil-
coxon rank-sum test P<0.001) o

Z =

(1) #HSNIAERITKT 255

S OFATIX, 37 HLPICHAEPER B IR L
7o RETED 9 B O QFT Mtk O A @ IFN- y fifi % f# AT
MG E Lo ST R4 EE O TlE QFT Btk
ATz D, FEIFN-y A H T E1EM4KRTH 5
LW TR D720 TH Y, QFTHIEZE DA E RS

& L7236, BT RO LR O QFT Bk 31 100% & 7%
B0, SEHREHR T L O QFT R kR & % £ B E§
12, QFTR M DIFN-yHZ D) T L 5WHEE 74 o
ZEIZLIHE VP HHEEIND L)L, HVEREED
IFN-y DML <, B LW IRGIEO IFN- y fliATH V& v 9
TICRAIR T ADTHIE, B FE IS AT
N2 B AR O BB EEIC B WV TIXIEN- y KT 5
2552 5N 21X T TH S 25, Table | DFEFRD & B
D, ZIE R ShroT

BEIWZLZHE VTR Y IV RIZ1L559ATH D,
HEOBIRE L&V E bz, ZFICLHE &40
DD —FDE N, ZEIZL2WETONREIZ—
BAERTH 720K L, SHIOMAETONGIE3 A
VINICAERHE R B IR &R L - E 2 gt & LCTwiz
ZEThHoT,

W), A E O RS L 72 R38R O G
HoES (BEK 2+ LoEE) 2S8R LT, KREH
D LA TR 21X T OIFN-y HZ 54 L T 5
N EZ SN0, Table 2RIV —7FZ L DGR
ERTHD L, % OBRYETIEN-y MO 1512
o TN I 2 MI53H 5T, RIFEFERHDOATH
BAEZD - THEIO LRI S TIFN-y 0 L7 %2580
T w72 (Wilcoxon rank-sum test, P<0.001)s — 7 C, ¥
YINVERL N [F0Mb] OFETIE, EAERE R
B CHRIMA 2+ DL ETH BRI E - Il d 0 0b
59, IEN-y X FERBEHR O EF IS TFRL Tw
720 D728, Table 1 TH HN72XRELTT DI RR
W TIFN-y OB THEEDPBD N ozl &
i, WFEBREORYMEERNT 2 b0 TiEdR L, MR



Booster Effect of IGRAs/H. Yoshikawa

TSR L2, AR ERBSR O LRIk -
TIFN-y fHIZ TR 2 H 5 b DD, 2K 27.5%
(315/1145) % O B EBEHBEOHTHEREE L - T,
AEWERE AR D LS IEBI U CIEN- o filEiAS B5 L7255, W
HOMRHAADEL Y, FlPEh S & O IFN-y i O g
TRABEME LN G2 EZ BN,

ERRGEF B IO BIERME & Lblg L 722354y, WP SRREIR
EHZHBEL HENCHAL Cnb720, fHi%ICHm
TORED L VWEEZOND, T2, REEFEHICE
WCIEEEREICR 213L, BRENOEFERDREL L
2bDLEZ LN, MZICEMT A Bz 2b0L
Bbhiz, S0z, MEED—2L LTTIEdH %7,
MR IIBWT, Wbhbwd [7T—25 =3 o
&9 BIEAFORZRIE O FIRTGAE X 2 W RS E 2 5
n7z.

FATRSCREIZBWTIE, EEARDLOL LT, 4,
Andersen 512 & ) IFN- y EDIEEAE & HUE 2B L
TV LV HARBINTVWD I EPHEITHND,
SAUCREERE LT, Bl S SIEHEY A AL R L AR
KIRYHE B O QFT MAE D IEN-y [EOF¥ % ik L, 1
B PERER B Tl 3.65+3.23 TU/ml, {FAETERG AL IR GIE A
HTIX2.02+280TUMITH Y, ARAZMHERL, &L
TWwb, 72, FH9IE, {LFERED B Ik
EYHETG W 21T ) C LI X DR BT %720,
IS DOBEFITHEV QFT-2G D IEN-y HAMK T 5 2 &
ZPHEL, FEBRISEAETEREGE O BRI LBlgt
WFgE % 47\, INH6 7 J [Hi6# O Hi # O QFT-2G M A D
IFN-y fifl % JeiE U CHRICTHEHRR IR T 95 2 & 2R
L7z, L LTwa, ficd IFN-y fEDHER Z Y - 72
bOTIE, HEMEREEE OBBRIHOHER 1D LT
ARG IEGE B E ORI R OMR 20 2 ) ho72
DHH -7z,

NS DITATH LD 51, QFTHA D IFN-y AT
IV L, BEEEEEIICH Y, BREEY’Z <,
EHITHIRY AT DBENZ EDHELE S Tz,

INLDEATIM L E, MBFEWRED D B 65% 13 EGt%
2AEDNDRIHTH 0 EGRE A 2 85728135 L12<
VW) Y S 2 LN D IR T3 L v g
TIIFEM DG I H B 720454 % 359% L %3 { IFN-
y XL TH ), 2D ERE L7 [l kg
TRIGEHEANTE D TV DB ORISR %L, itoT
IEN- y I3 & &AM S 7z,

RHFAETIE, QFTHEZ O OEREDOFHOE S TE
25 L, 2AED REGE L7 RGeS B AR o il
HETE W EHER S N72A%, IFN- o (I R AERRE O H il
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POSSIBLE PRESENCE OF A BOOSTER EFFECT IN PEOPLE REPEATEDLY EXPOSED
TO MYCOBACTERIUM TUBERCULOSIS DEMONSTRATED IN A MYCOBACTERIUM
TUBERCULOSIS-SPECIFIC INTERFERON-GAMMA RELEASE ASSAY

Hideo YOSHIKAWA

Abstract [Introduction] Recently, several reports have de-
scribed a waning response of Mycobacterium tuberculosis
(TB)-specific interferon-gamma (IFN-y) release assays
(IGRAs) performed years after the initial TB infection. Since
a considerable part of elderly people in Japan was infected
with TB in their youth, it was hypothesized that if the general
population was screened with IGRAs, the mean IFN-y value
of positive subjects (POSITIVES) would be reduced as the
age of the subjects increased. Conversely, in subjects who
were recently exposed to TB (CONTACTS), it was assumed
that the POSITIVES would include subjects with new TB
infections who show a high IFN-y value and those with old
TB infections who show a low IFN-y value. Since the presence
of subjects with old infections among the POSITIVES cannot
be avoided during examinations, it is hypothesized that the
mean IFN-y value of the POSITIVES decreases as the age of
the CONTACTS increases.

[Materials and Methods] To test this hypothesis for
CONTACTS, data acquired during the contact examinations at
Adachi Public Health Center in Tokyo, Japan were analyzed.
Since it is thought that the grade of exposure of the TB index
case (INDEX CASE) influences the IFN-y value, its
relationship with the INDEX CASE and the infectivity of the
INDEX CASE were also investigated. In the CONTACTS, as
only a few healthcare workers are <20 years old or >70 years
old, the subjects were chosen from individuals aged in the
range of 20—-69 years who had been in contact with a TB
patient within the past 3 months. The IFN-y value of the 188
POSITIVES in the 1145 CONTACTS who underwent a
contact examination using the IGRA QuantiFERON®-TB Gold
In-Tube (QFT-G-IT) assay was investigated. The POSITIVES
were divided according to their age class, and their IFN-y
values were compared. In addition, after dividing all
POSITIVES into groups to assess their relationship with the
INDEX CASE (i.e., household, relative, healthcare worker,
and others), the IFN-y values of the 20—49- and 50—69-year-
old classes were compared in each group.

[Results] There was no significant difference in the IFN-y
values between the age classes, (Kruskal-Wallis test, P=
0.598). When the IFN-y values of the POSITIVES in the

20-49- and 50-69-year-old classes were compared for each
relationship group, the mean IFN-y value of the POSITIVES
increased in proportion to the rise in age only in the healthcare
worker group. This occurred even though the mean IFN-y
value of the POSITIVES decreased in many groups as their age
increased. A significant difference was confirmed in the IFN-y
values between the age classes in the healthcare worker
group (Wilcoxon rank-sum test, P<<0.001). No significant
difference was observed in the infectivity of the INDEX CASE
between the age classes in the healthcare worker group.
[Conclusion] Initially, it seemed that the high infectivity of
the INDEX CASE affected the IFN-y values of the POSITIVES
in the oldest age class; in other words, the factor expected to
decrease actually increased. However, comparison of the
IFN-y value by age class in each relationship group revealed
that, in the healthcare worker group only, the IFN-y value of
POSITIVES increased in proportion to the rise in age regard-
less of infectivity of the INDEX CASE. Since it has been
hypothesized that healthcare workers have an increased chance
of contact with TB patients than other relationships, this
outcome suggests the existence of a booster effect on people
who are repeatedly exposed to TB, as assessed using IGRAs, as
one of the several possibilities. If this booster effect seen with
IGRAs is proven, predicting the development of symptoms and
presuming the infection time by using IFN-y values will be
difficult. To validate the present results, animal experiments
that can be adjusted for various biases and confounding factors

are necessary.

Key words: Tuberculosis, Contact examination, Healthcare
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feron-gamma release assays (IGRAs), Booster effect
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