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Review Article

Hereditary Cancer Syndrome: Lynch Syndrome and Preventive Medicine

Mari Inadal, Fumio Nomural:2, Kazuya Yamaguchil,
Yuki Nakagawal and Manabu Hayashi!

- Abstract -

Our understanding of hereditary cancer syndromes has increased with the rapid advance-
ment of genetic analysis techniques. Methods for diagnosis, treatment, and management of he-
reditary cancers are different from those for sporadic cancers. Lynch syndrome (LS) is one of
the most common hereditary cancer syndromes. It was initially called hereditary non-polyposis
colon cancer, HNPCC, but recently the term “LS” has been preferentially used, primarily be-
cause of the increased risk of extra colonic cancers as well as colorectal cancer (CRC). Most re-
cently, LS has been strictly defined as cases in which a pathogenic variant of mismatch repair
genes is found. Surveillance for patients with LS by colonoscopy is known to reduce mortality
and morbidity of CRC. For chemoprevention, long-term administration of aspirin reportedly
reduces the risk of CRC and other LiS-associated cancers. It has been shown that LS-associated
tumors respond well to immune checkpoint inhibitors, indicating that diagnosis of LS plays an
important role in decisions regarding treatment. Accurate diagnosis of LS, together with prop-
er cancer surveillance and preventive management, improves health outcome in patients with
cancer and their relatives. Currently, we are in the process of establishing appropriate naviga-
tion to genetic counseling and genetic-oriented healthcare for potential patients with genetic
cancer and their relatives at the Chiba Foundation for Health Promotion and Disease Preven-
tion.

(Chiba Survey Res J 2019:;8(1):4-14)
Keyword: Hereditary Cancer Syndrome, Lynch syndrome, Surveillance, Chemoprevention,

Immune checkpoint inhibitors

1 Chiba Foundation for Health Promotion & Disease Prevention
2 Division of Clinical Mass Spectrometry and Clinical Genetics, Chiba Univ. Hospital
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Original Articles

Evaluation of Two Currently Available Kits for Latent Tuberculosis
Infection Screening, QuantiFERON-TB Gold in Tube and T-Spot.TB

Mizue Tsuyuzaki', Hidetoshi Igari?,Nao Okada',Ryo Tayama’,
Kaoru Oka', Kiminori Suzuki! and Takehiko Fujisawa’

Background: Interferon Gamma Release Assays (IGRAs) kits used for the diagnosis of latent tuberculosis
infection (LTBI) are QuantiFERON®~TB Gold in Tube (QFT-GIT) and T-Spot® TB (TSPOT). IGRAs are
valuable tests for the diagnosis of LTBI in immunosuppressive conditions. However, in the survey of serial
QFT-GIT showed considerable variation especially in the borderline zone around the interferon—vy cut-
off value. The objective of this study is to compare the concordance rate between the two IGRAs, for
LTBI diagnosis in patients with immunosuppressive conditions and in health care workers (HCWs) as con-
trols.

Methods: In a cross—sectional study, QFT-GIT and TSPOT were concurrently conducted. A total of 438
patients with immunosuppressive conditions, mainly consisted of rheumatoid arthritis and kidney trans-
plantation, and 321 HCWs as controls were analyzed. We adopted an interferon—+y value of >=0.2 IU/mL
and <0.7 IU/mL as the borderline zone in this study.

Results: The positive rates of QFT-GIT and TSPOT in the immunosuppressive conditions were 8.2%
and 6.8%, respectively, and there was no significant difference. The positive rates of HCWs were 3.4%
and 4.0%, respectively, and there was no significant difference. The positive rate of TSPOT was 35.7%
when the value of interferon vy was 0.35 — 0.69 IU/mL in the immunosuppressive conditions. When the
value of interferon y was >=0.7 IU/mL was applied, the TSPOT positive rate was 86.4%. The negative
rates of QFT-GIT and TSPOT in the immunosuppressive conditions were 86.8% and 90.2%, respectively,
and there was a significant difference (# <0.05). The negative rates of QFT-GIT and TSPOT of HCWs
were 96.6% and 95.3%, respectively, and there was no significant difference. Negative rate of TSPOT
with an interferon—vy value of <0.2 IU/mL was 97.8% in the immunosuppressive conditions and 98.0%
in the HCWs.

Conclusion: The diagnosis of both interferon—y release assays were quite similar in terms of positive
rate. However, consistency of QFT-GIT and TSPOT was limited in the borderline zone, especially in cas-
es of immunosuppressive conditions. Thus, it would be necessary to make a judgement decision in a care-
ful manner. On the other hand, QFT-GIT negative of the interferon—+y value <0.2 IU/mL was almost
completely consistent with TSPOT negative.

(Chiba Survey Res J 2019;8(1):15-23)

Keywords: QuantiFERON-TB Gold in Tube, T-Spot.TB, Reproducibility, Evaluation consistency

INTRODUCTION

troduced for the diagnosis of latent tuberculosis (TB)

Interferon— vy release assays (IGRAs) have been in-

!Chiba Foundation for Health Promotion and Disease Pre-

vention
2 Division of Infection Control, Chiba University Hospital
Correspondence to : Hidetoshi Igari
Division of Infection Control, Chiba University Hospital
1-8-1 Inohana, Chuo—ku, Chiba—shi, Chiba 260-8670, Japan
(E-mail: hide306@gmail.com)
(Received 14 Dec 2018 / Accepted 18 Feb 2019)

infection (LTBI). LTBI treatment has been an im -
portant tactic for TB control in Japan”. Active TB is
believed to develop due to reactivation of LTBI*™. Es-
pecially, immunosuppressive conditions like rheuma -
toid arthritis, end—stage renal disease (ESRD), hemodi-
alysis (HD), organ transplantation, etc., present in-

creased risks for the development of active TB?.
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Therefore, accurate diagnosis of LTBI, followed by
therapy, is recommended for patients with immunosup -
pressive conditions®. IGRAs have also been used for
health checks of health care workers (HCWs), as they
would have more opportunities to contact active TB
patients.

LTBI is defined as a state of persistent immune re-
sponse to stimulation by Mycobacterium tuberculosis
(M. tuberculosis) antigens without evidence of clinically
manifested active TB according to World Health Or-
ganization Guidelines”. IGRAs estimate the cell-
mediated immune response to TB-specific antigens like
ESAT-6 and CFP-10. Currently, two IGRAs, Quanti-
FERON“-TB Gold in Tube (QFT-GIT) (Celles -
tis/Qiagen, and T-Spot®.TB
(TSPOT) (Oxford Immunotec, Abingdon, United King-

dom), are available 819,

Carnegie, Australia)

The clinical characteristics of IGRAs have recently
been analyzed. The reproducibility and variability of
QFT-GIT in serial examinations have been discussed

1715 " Several studies revealed the poor reproducibility

of QFT-GIT in repeated tests, and especially around
the interferon—y cut—off value of 0.35 [U/mL!“'6!7,
We hypothesized that concurrently conducted TSPOT
would show a kind of QFT-GIT reproducibility, and
would provide information associated with QFT-GIT
variability.

The objective of this study was to compare the con-
cordance rate of the two IGRAs, QFT-GIT and TSPOT,
for LTBI diagnosis in patients with immunosuppressive

conditions and HCWs.

2. Methods

This study is a cross—sectional analysis and data
were collected during one year and three months from
May 2013 to August 2014 at Chiba Foundation for
Health Promotion and Disease Prevention (CFHPD)
and National Hospital Organization Chiba—East Hospi-
tal (CEH) in Japan. A total of 438 patients under im-
munosuppressive conditions and 321 HCWs were ana-
lyzed. Characteristics of the subjects are described in

Table 1. Details of the underlying immunosuppressive

Table. 1 Characteristics of subjects
n m/f Age yr ; median (IQR)
Immunosuppressive condition 438" 180/258 58 (44-70)
CKD stage 3* 67 23/44 70 (59-79)
ESRD™ including HD 75 46/29 57 (40-72)
Renal transplantation 97 60/37 46 (38-58)
Collagen vascular diseases 266 74/192 63 (50-71)
Diabetes mellitus 124 71/53 61 (46-72)
HCWs 321 95/226 37 (29-47)

IQR = Interquartile Range

CKD = chronic kidney disease
ESRD = end stage renal disease
HD = hemodialysis

HCWs = health care workers

* Some patients had two or more comorbidities; therefore, the total was not equal to the sum of the number

of comorbidities.

*CKD G3, cases of estimated glomerular filtration rate (eGFR) >=30, and eGFR <59 mL/min/1.73m*

“*ESRD, cases of eGFR rate <30 mL/min/1.73m®
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diseases were chronic kidney disease (CKD) G3 (esti-
mated glomerular filtration rate (eGFR): eGFR >=30,
eGFR  <59mlL/min/1.73m%, ESRD (eGFR
<30mL/min/ 1.73m®) including HD, renal transplanta-

and

tion, collagen vascular diseases (CVD) and diabetes
mellitus (DM). The number of subjects were 67, 75, 97,
266 and 124, respectively. Some patients had several
comorbidities, and therefore the total number of all
immunosuppressive conditions was greater than 438.
Peripheral venous blood samples, collected for QFT—
GIT and TSPOT, were transported to the laboratory at
CFHPD at appropriate temperature within 8 hours,
processed, and judged according to the manufacturers’
instructions. T-cell Xtend was not used for preparing
peripheral blood mononuclear cells for TSPOT.
QFT-GIT was interpreted according to the sup-
plier’s instructions. Interferon-+vy value was calcu -
lated by subtracting interferon—vy in negative control
from interferon—+y in TB antigens, with a value of >=
0.35 IU/mL being considered a positive result. If the
interferon—y value was <0.35 IU/mL and mitogen

control was >= 0.5 [U/mL, the test was interpreted as
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negative. If the interferon—y value was <0.35 IU/mL
and mitogen control was <0.5 IU/mL, the test was in-
terpreted as indeterminate.

TSPOT was also scored according to the supplier’s
instructions. Spot—forming cells (sfc) were counted by a
medical technologist. The number of spots was scored
as positive if either antigen was >= 6, and negative if it
was =<5. Tests were considered as indeterminate if sfc
in positive control were <20, or sfc in the negative well
exceeded 10.

We adopted the interferon—vy values of >=0.2 [U/mL
and <0.7 IU/mL as defining the borderline zone'?.

Patients and HCWs volunteered to participate in the
study and provided written consent following written
and oral descriptions of the study. This study was ap-
proved by the Institutional Review Board of CEH (Ap-
proval date: 6/3.2013. Approval number: 022) and Re-
view Board of CFHPD (Approval date: 10/1.2013. Ap-
proval number: 010), and was conducted in accord -

ance with the principles of the Declaration of Helsinki.

Table. 2 Positivity rate in QFT and TSPOT, and consistency

N QFT-GIT (%) [95%CI] TSPOT (%) [95%CI] p value® K statisitics  [95%CI]
Immunosuppressive condition 438 36™ (8.2) [6.0-11.2] 30* (6.8) [4.8-9.6] ns 0.71 [0.58-0.83]
CKD G3*** 67 6 (9.0) [4.2-18.2] 10 (14.9) [8.3-25.3] ns 0.58 [0.28-0.88]
ESRD** including HD 75 7 (9.3) [4.6-18.0] 4 (5.3) [2.1-129] ns 0.71 [0.40-1.02]
Renal transplantation 97 7 (7.2) [3.5-14.2] 3 3.1) [1.1-8.7] <0.05 0.58 [0.22-0.95]
Collagen vascular diseases 266 16 (6.0) [3.7-9.5] 14 (5.3) [3.2-8.6] ns 0.65 [0.44-0.85]
Diabetes mellitus 124 12 9.7) [5.6-16.2] 10 (8.1) [4.4-142] ns 0.80 [0.61-0.99]
HCWs 321 1 (3.4) [1.9-6.0] 13 (4.0) [24-6.8] ns 0.57 [0.33-0.81]

QFT-GIT = QuantiFERON®*-TB Gold in Tube

TSPOT = T-Spot®. 7B

CI = confidence interval

CKD = chronic kidney disease

ESRD = end stage renal disease

HD = hemodialysis

HCWs = health care workers

ns = no significant difference

* comparison between QFT and TSPOT by McNemar's test

** Some patients had two or more comorbidities; therefore, the total was not equal to the sum of the number of comorbidities.

**CKD G3, cases of eGFR >=30, and eGFR <59 mL/min/1.73m?
*ESRD, cases of eGFR <30 mL/min/1.73m?®
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3. Statistical analysis

The data were entered into Excel 2016 (Microsoft,
Redmond, WA, USA) and transferred to JMP® Pro
13.0.0 (SAS Institute Inc., Cary, NC, USA) for sta-
tistical analysis. Chi-square test or Fisher’s exact test
was used to compare categorical variables. McNemar’s
test was used to compare the paired proportions in
IGRAs. Agreement between QFT-GIT and TSPOT was
A P-value <0.05 was

quantified using k statistics.

considered statistically significant.

4. Results

The positivity rates in QFT-GIT and TSPOT under
immunosuppressive conditions were 8.2% and 6.8%,
respectively, with no significant difference. The k sta-
tistics value was 0.71 (95% confidence interval (CD):
0.58-0.83). The positivity rates in QFT-GIT and
TSPOT in HCWs were 3.4% and 4.0%, respectively,
with no significant difference. The k statistics value
was 0.57 (95% CI: 0.33-0.81) (Table 2).

The negativity rates in QFT-GIT and TSPOT un-
der immunosuppressive conditions were 86.8% and
90.2 % , respectively, with significant difference (P
<0.05). The « statistics value was 0.56 (95% CI:

0.44-0.69). The negativity rates in ESRD and DM were
significantly higher in TSPOT in comparison with QFT—
GIT. The negativity rates in QFT-GIT and TSPOT in
HCWs were 96.6% and 95.3%, respectively, with no
significant difference. The k statistics value was 0.52
(95% CI: 0.28-0.76) (Table 3).

The TSPOT positivity rate was analyzed according
to QFT-GIT categories. The QFT-GIT results were
assigned to five groups according to QFT-GIT diagno-
sis and interferon—+y value. The TSPOT negativity rate
in QFT-GIT negative of <0.2 1U/mL was extremely
high in both immunosuppressive conditions and HCWs,
97.8% and 98.0%, respectively (Table 4) (Table 5).

The TSPOT positivity rate in QFT-GIT positive of
>=0.7 IU/mL was 86.4% under immunosuppressive
conditions. That of 0.35-0.69 IU/mlL was 35.7 %,
which was significantly lower (£ <0.01). The TSPOT
positivity rate in QFT-GIT negative of 0.2-0.34
IU/mL was up to 40.0%. That of <0.2 IU/mL was
0.5%, which was significantly lower (2<0.01) (Table 4).

The TSPOT positivity rate in QFT-GIT positive of
>=0.7 IU/mL was 42.9% in HCWs, and that of 0.35—
0.69 IU/mL was 100%. There was no significant differ-
ence. The TSPOT positivity rate in QFT-GIT negative

Table. 3 Negativity rate in QFT and TSPOT, and consistency

N  QFT-GIT (%) [95%Cl] TSPOT (%) [95%CI] p value* K statisitics  [95%CI]
Immunosuppressive condition 438 380** (86.8) [83.3-89.6] 395  (90.2) [97.0-92.6] <0.05 0.56 [0.44-0.69]
CKD G3*** 67 53 (79.1) [67.9-87.1] 55 (82.1) [71.3-89.4] ns 0.43 [0.16-0.70]
ESRD*** including HD 75 64 (85.3) [75.6-91.6] 70 (93.3) [85.3-97.1] <0.05 0.59 [0.30-0.88]
Renal transplantation 97 88 (90.7) [83.3-95.0] 91 (93.8) [87.2-97.1] ns 0.64 [0.35-0.93]
Collagen vascular diseases 266 236 (88.7) [84.4-92.0] 244 (91.7) [87.8-94.5] ns 0.45 [0.27-0.62]
Diabetes mellitus 124 102 (82.3) [746-880] 109  (87.9) [81.0-925]  <0.05 0.65 [0.47-0.84]
HCWs 321 310 (96.6) [94.0-98.1] 306 (95.3) [92.4-97.1] ns 0.52 [0.28-0.76]

QFT-GIT = QuantiFERON®~TB Gold in Tube

TSPOT = T-Spot®. 78

CI = confidence interval

CKD = chronic kidney disease
ESRD = end stage renal disease
HD = hemodialysis

HCWs = health care workers

ns = no significant difference

* comparison between QFT and TSPOT by McNemar's test

**Some patients had two or more comorbidities; therefore, the total was not equal to the sum of the number of comorbidities.
**CKD G3, cases of eGFR  >=30, and eGFR <59 mL/min/1.73m®
“ESRD, cases of eGFR <30 mL/min/1.73m®
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of 0.2-0.34 IU/mL was 16.7% in HCWs, and that of
<0.2 IU/mL was 1.3%, which was significantly lower (7~
<0.01) (Table 5).

We also conducted the same analysis on another
TSPOT positivity cut—off of 8 sfc, which was defined as
positive by CDC diagnostic criteria'®. The TSPOT
positivity rate in QFT-GIT positive of >=0.7 [U/mL
was 77.3% under immunosuppressive conditions, and
that of 0.35-0.69 1U/mL was 28.6%, which was signifi-
cantly lower (P <0.01). The TSPOT positivity rate in
QFT-GIT negative of 0.2-0.34 IU/mL was 10.0%, and
that of <0.2 IU/mL was 0.3%, a significantly lower val-
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ue (P <0.01) (Table 4). The TSPOT positivity rate in
QFT-GIT positive of >=0.7 IU/mL was 28.6% in
HCWs, and that of 0.35-0.69 1U/mL was 25%. The
difference was not significant. The TSPOT positivity
rate in QFT-GIT negative of 0.2-0.34 1U/mL was
8.3%, and that of <0.2 IU/mL was 1.0%, which was
significantly lower (£<0.01) (Table 5).

5. Discussion
This study conducted QFT-GIT and TSPOT con-
currently, and analyzed the consistency of the results

of both IGRAs. The positivity rates of QFT-GIT and

Table. 4 TSPOT diagnosis on QFT—GIT results in immunosuppressive condition

QFT-GIT TSPOT diagnosis
) ) interferon— yvalue Negative Positive Indeterminate
Diagnosis
(IU/mL) n sfe<=5 (%) sfc>=6 (%) sfc>=8 (%) (%)
) <0.2 370 362 (97.8) 2 (0.5) 1 (0.3) 6 (1.6)
Negative
0.2-0.34 10 6 (60.0) 4 (40.0) 1 (1000 0 (0.0)
. 0.35-0.69 14 9 (64.3) 5 (35.7) 4 (286) 0 (0.0
Positive
>=0.7 22 3 (13.6) 19 (86.4) 17 (77.3) 0 (0.0)
Indeterminate 22 15 (68.2) 0 (0.0) 0 0.00 7 (31.8)

TSPOT = T-Spot®. 78

QFT-GIT = QuantiFERON®"-TB Gold in Tube
sfc = spot—forming cell

N/A = not analyzed

Number of sfc >=8 is a positive criterion of CDC guidelines (Updated Guidelines for Using Interferon Gamma Release Assays
to Detect Mycobacterium tuberculosis Infection — United States, 2010.)

Number of sfc >=6 is a positive in Japanese diagnostic criterion

Table. 5 TSPOT diagnosis on QFT-GIT results in health care workers

QFT-GIT TSPOT diagnosis
. . interferon— yvalue Negative Positive Indeterminate

Diagnosis

(Iu/mL) n sfe<=5 (%) sfc>=6 (%) sfc>=8 (%) (%)

. <0.2 298 292 (98.0) 4 1.3) 3 1.0) 2 0.7)
Negative

0.2-0.34 12 10 (83.3) 2 (16.7) 1 (83) 0 (0.0)

. 0.35-0.69 4 0 (0.0) 4 (100) 1 (250) 0 (0.0)

Positive
>=0.7 7 4 (57.1) 3 (42.9) 2 (286) 0 (0.0)
Indeterminate 0 - N/A - N/A - N/A - N/A

TSPOT = T-Spot®. 7B

QFT-GIT = QuantiFERON®*-TB Gold in Tube
sfc = spot—forming cell

N/A = not analyzed

Number of sfc >=8 is a positive criterion of CDC guidelines (Updated Guidelines for Using Interferon Gamma Release Assays
to Detect Mycobacterium tuberculosis Infection — United States, 2010.)

Number of sfc >=6 is a positive in Japanese diagnostic criterion
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TSPOT were 8.2% and 6.8% in immunosuppressive
conditions, and 3.4% and 4.0% in HCWs, respec-
tively. The positivity rate did not demonstrate signifi-
cant difference in either group. The consistency of
positive diagnosis was excellent in immunosuppressive
conditions and fair in HCWs in consideration of the &
statistics of 0.71 and 0.57, respectively. The negativity
rates of QFT-GIT and TSPOT were 86.8% and
90.2% in immunosuppressive conditions and 96.6%
and 95.3% in HCWs, respectively. The negativity rate
of TSPOT was significantly higher than that of QFT—
GIT in immunosuppressive conditions (2 <0.05). The
negative diagnosis was fairly consistent in both immu-
nosuppressive conditions and HCWs in consideration of
the k statistics of 0.56 and 0.52, respectively. There
were 22 cases of indeterminate in QFT-GIT in immu-
nosuppressive conditions, which was a significantly
higher rate compared to the 13 cases in TSPOT. Inde-
terminate cases were diagnosed as either negative or
indeterminate the other IGRA (Table 4). Generally, the
more frequent indeterminate resulted in the less fre-
quent negative diagnosis in QFT-GIT under immuno -
suppressive conditions.

The variability in serial QFT-GIT examination has
been discussed!' ™. A study revealed a reversion rate
of 64.8% in repeating QFT-GIT in HCWs'. Poor re-
producibility of QFT-GIT in repeated tests, especially
around an interferon—vy cut-off value of 0.35 IU/mL,
has been shown '"'®'7 This range, >=0.2 IU/mL and
<0.7 or 0.8 IU/mL, is called a borderline zone. We hy -
pothesized that concurrently conducted TSPOT would
be a kind of QFT-GIT reproducibility, and would pro-
vide information associated with QFT-GIT variability.
We adopted >=0.2 IU/mL and <0.7 IU/mL as a border-
line zone in this study, categorizing it into 5 groups in
combination with QFT-GIT diagnosis (Table 4). Pa-
tients under immunosuppressive conditions are at high -
er risk of developing active TB if they are in the condi-
tion of LTBI?. HCWs would have more opportunities to

contact active TB patients and acquiring TB infection,
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possibly develop active TB, and transmit TB fur-ther
to other people. Our subjects in this study were rec—
ommended to undergo IGRAs to confirm their own
LTBI conditions. Therefore, accurate LTBI diagnosis
was expected from their IGRAs.

QFT-GIT negative restricted to an interferon—-y
value of <0.2 IU/mL was almost completely consistent
with TSPOT negative both in immunosuppressive con-
ditions and HCWSs. The negative predictive value
(NPV) has been shown to be very high in IGRAs?. The
clinical merit driven by IGRAs is the negative result,
which leads to excellent NPV. The consistency of
negative results from both IGRAs, restricted to an in-
terferon—+y value of <0.2 IU/mL in QFT-GIT, repre-
sents very useful information. IGRAs are immune -
mediated examinations; therefore, there still remains
the possibility of false negative, especially in immuno-
suppressive conditions 2V.

Analysis of the TSPOT results in the QFT-GIT bor-
derline zone in immunosuppressive conditions showed
that the positivity rates in QFT-GIT negative and pos-
itive were 40% and 35.7%, respectively. Although the
number of subjects was small, 10 and 14, respectively,
we still cannot conclude that TSPOT reproducibility is
sufficient in this borderline zone. The TSPOT positivity
rate increased to 86.4% in QFT-GIT positive of >=0.7
[U/mL. TSPOT reproducibility was confirmed to some
extent in the outer region of the borderline zone.

The number of HCWs with an interferon—vy value of
>=0.2 IU/mL was 23, and their TSPOT positivity rate
ranged from 16.7 to 100%. As the number of subjects
was small, we cannot provide sufficient data for TSPOT
reproducibility. When we adopted CDC criteria, the
diagnosis was positive for sfc >= 8 in TSPOT, and
TSPOT reproducibility became limited even more'®.
The median age of HCWs was 37 years, younger than
the subjects with immunosuppressive conditions, who
had a median age of 58 years. The reliability of IGRAs
positivity, usually expressed as the true positive rate,

is decreased in low TB prevalence groups. The positive



predictive value (PPV) is very low, and IGRAs lack high
accuracy for the prediction of active tuberculosis®®??.
Therefore, we make a clinical diagnosis to decide
whether LTBI treatment should be recommended in
consideration of additional information the confirma -
tion of exposure to active TB, the risk factors associ-
ated with developing active TB when being in condi-
tions of LTBI, and the risk of transmitting
M. tuberculosis when developing active TB.

There are some limitations to this study. As the TB
incidence rate in Japan has fallen to 13.3/100,000
(2017 data), approaching the level of a TB low—
incidence country, the IGRA positivity rate was not so
high. The number of IGRA positive subjects was small
in this study. Nienhaus et al. commented on the ra-
tionale for QFT-GIT retests in HCWs in consideration

' There is no gold standard

of the high reversion rate
for LTBI diagnosis, and therefore our discussion is lim-
ited. TSPOT confirmation for QFT-GIT positive in the
borderline zone could be discussed upon further study.
Our study analyzed two IGRAs in immunosuppres-
sive conditions and HCWs. The consistency of QFT-
GIT and TSPOT, a kind of TSPOT reproducibility of
QFT-GIT, was limited in the borderline zone. However,
QFT-GIT negative of an interferon—vy value <0.2 U
/mL was almost completely con-sistent with TSPOT
negative. This finding is useful information for TB con-
trol tactics in consideration of the excellent NPV of

IGRAs.
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HDL #4122 kHDL BAKAT1HIL LAP N-A LAP-L —yb—IR—AF1HIL
LbL oAU Pz kDL BAKAT1HIL LDH R T1YRLD e
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AST (U/L) ALT (U/L) HDL (mg/dL) LDL (mg/dL) CHO (mg/dL)
= QAPIX  QAPIIX | QAPIX  QAPIIX | QAPIX QAPIIX QAP I X QAPIIX | QAPIX  QAPIIX
X 40.3 109. 4 28.9 94. 2 35.27 103. 17 54.0 107.7 111. 4 259. 4
SD 0. 46 0.5 0.3 0.5 0.19 0. 37 0.0 0.5 0.8 0.7
vV (%) 1.14 0. 45 1.04 0.51 0.55 0. 36 0. 00 0. 44 0.71 0. 28
TG (mg/dL) yGT (U/L) ALP (U/L) UN (mg/dL) CRE (mg/dL)
o QAPIX  QAPIIX | QAPIX  QAPIIX | QAPIX QAPIIX QAP I X QAPIIX | QAPIX  QAPIIX
X 107.3 245. 3 27.1 89. 7 200. 1 451. 4 15. 80 43.27 1.023 4. 546
SD 0.4 1.2 0.2 0.5 1.1 1.7 0.23 0.28 0. 005 0.010
vV (%) 0. 40 0. 50 0.81 0.53 0. 56 0.38 1.47 0. 65 0. 45 0.21
UA (mg/dL) TP (g/dL) ALB (g/dL) AMY (U/L) ChE (U/L)
= QAPIX  QAPIIX | QAPIX  QAPIIX | QAPIX QAPIIX QAP I X QAPIIX | QAPIX  QAPIIX
X 5. 28 8.81 5. 185 7.244 3.138 4. 491 102.1 244. 5 213.5 334.6
SD 0.08 0. 05 0.012 0. 020 0. 020 0.024 0.2 1.0 1.3 1.5
cV (%) 1.45 0. 57 0. 23 0. 28 0. 63 0. 54 0.21 0. 42 0. 60 0. 45
‘ T-BIL (mg/dL) D-BIL (mg/dL) LAP (U/L) LDH (U/L) B YUK (mg/dL)
e QAPTX  QAPIIX | QAPIX  QAPIIX | QAPIX QAPIIX QAP I X QAPIIX | QAPIX  QAPIIX
X 1.117 4,182 0. 340 2.273 56. 5 169. 1 163.5 386. 2 254.3 482.7
SD 0. 006 0.015 0. 005 0.010 0.5 0.7 0.7 1.4 1.9 4.6
eV (%) 0. 50 0.35 1.47 0. 44 0.88 0.41 0. 41 0.36 0. 74 0.95
) Ca (mg/dL) 1P (mg/dL) TTT (K.U.) ZTT (K. U.) Fe (ug/dL)
. QAPIX  QAPIIX | QAPIX  QAPIIX | QAPIX QAPIIX QAP I X QAPIIX | QAPIX  QAPIIX
X 8.73 11.45 3.50 7.66 0. 82 2.32 2.91 3.73 100. 4 214.9
SD 0. 05 0. 05 0. 00 0. 05 0. 04 0. 04 0.10 0.10 0.5 0.5
CV (%) 0. 52 0. 43 0. 00 0. 65 4.38 1.72 3.52 2. 80 0. 49 0. 22
‘ UIBC (ug/dL) CRP (mg/dL) ASO  (IU/nL) RF  (1U/mL) RPR (R.U.)
e QAPIX  QAPIIX | QAPIX  QAPIIX | ARC-ST  ARC-SII | ARC-ST  ARC-SII E3 [l
X 175.6 137. 4 0. 460 3.992 259. 37 426. 22 36.17 92. 55 0.01 2.12
SD 0.8 0.9 0. 005 0. 022 2.33 2.89 0. 36 0. 54 0. 05
vV (%) 0. 46 0. 66 1. 08 0. 56 0.90 0. 68 0. 99 0. 58 - 2.26
Na (mmol/L) K (mmol/L) Cl (mmol/L)
e QAPIX  QAPIIX | QAPIX  QAPIIX | QAPIX QAPIIX
X 141.02  153.15 4. 040 5.951 97.13 109. 98
SD 0. 44 0.25 0.023 0.012 0. 36 0. 25
CV (%) 0.31 0.17 0. 56 0.21 0. 37 0.23
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AST (U/L) ALT (U/L) HDL (mg/dL) LDL (mg/dL) CHO (mg/dL)
o QAPIX  QAPIIX | QAPIX  QAPIIX | QAPIX QAPIIX QAP I X QAPIIX | QAPIX  QAPIIX
X 39.6 109. 2 28.7 95.5 34. 81 100. 00 55. 2 109. 8 109. 7 257. 1
SD 0.6 0.9 0.5 0.7 0. 27 0. 37 0.5 0.7 0.6 1.0
vV (%) 1. 47 0. 80 1. 66 0.78 0.78 0.37 0.86 0. 62 0.58 0. 40
TG (mg/dL) vy GT (U/L) ALP (U/L) UN (mg/dL) CRE (mg/dL)
Hodes QAPIX  QAPIIX | QAPIX  QAPIIX | QAPIX QAPIIX QAP I X QAPIIX QAPIX  QAPIIX
X 106. 6 245. 2 26.7 90.1 198. 2 444. 4 15.70 43.13 1.015 4.474
SD 0.7 1.1 0.5 0.7 1.6 1.7 0. 20 0.25 0. 005 0.014
cV (%) 0. 69 0. 44 1.72 0.78 0. 82 0. 39 1.26 0. 59 0. 49 0.31
UA (mg/dL) TP (g/dL) ALB (g/dL) AMY (U/L) ChE (U/L)
{0t QAPIX  QAPIIX | QAPIX  QAPIIX | QAPIX QAPIIX QAP I X QAPIIX | QAPIX  QAPIIX
X 5.15 8. 52 5. 081 7.147 3.143 4. 462 101.9 246. 4 218. 4 337.3
SD 0. 05 0. 06 0.024 0.018 0. 031 0. 035 0.7 1.2 1.3 1.4
cV (%) 0. 97 0. 67 0. 48 0. 25 0.99 0.79 0. 69 0. 48 0. 60 0.43
T-BIL (mg/dL) D-BIL (mg/dL) LAP (U/L) LDH (U/L) B YA (mg/dL)
Hodes QAPIX  QAPIIX | QAPIX  QAPIIX | QAPIX QAPIIX QAP I X QAPIIX | QAPIX  QAPIIX
X 1. 082 4.079 0. 332 2.165 51.4 153.0 158.6 376.8 243. 1 487.9
SD 0.007 0. 009 0. 005 0.012 0.5 0.9 0.9 1.9 2.5 2.4
cV (%) 0. 60 0. 23 1.54 0. 54 0.95 0. 57 0. 58 0.51 1. 05 0. 49
Ca (mg/dL) IP (mg/dL) TTT (K.U.) ITT (K. U.) Fe (pg/dL)
10days
QAPIX  QAPIIX | QAPIX  QAPIX | QAPIX QAPIIX QAP I X QAPIIX QAPIX  QAPIIX
X 8. 81 11.46 3.51 7.64 0.91 2. 42 2. 80 3.69 100. 1 214.6
SD 0. 05 0. 07 0. 02 0. 05 0. 05 0. 04 0.08 0.09 0.4 0.9
v (%) 0. 57 0. 58 0. 62 0. 62 5. 50 1.48 2.99 2. 47 0. 44 0. 40
UIBC (ug/dL) CRP (mg/dL) ASO  (IU/mL) RF  (1U/mL) RPR (R.U.)
10dars QAPIX  QAPIIX | QAPIX  QAPIIX | ARC-ST  ARC-SII | ARC-ST  ARC-SII (=43 ket
X 180.5 141.3 0. 440 3. 896 254. 90 419. 90 35.78 86. 41 0. 04 2.32
SD 1.6 1.2 0. 005 0.011 1.48 1.95 0. 39 0. 25 - 0. 05
cV (%) 0. 88 0.83 1.24 0.29 0. 58 0. 46 1. 08 0. 29 - 2.06
Na (mmol/L) K (mmol/L) €l (mmol/L)
10days
QAPTX  QAPIIX | QAPIX  QAPIIX | QAPIX QAPTIX
X 141. 30 153. 20 4.108 5. 986 95. 95 108. 70
SD 0. 46 0. 40 0.014 0.012 0. 59 0. 46
vV (%) 0.32 0.26 0.33 0.21 0.61 0. 42
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HEA T HHRR S HEA 1 H RS HEA ELRRME R HE4 ELARE - RR
AST (U/L) 2.3 T-BIL (mg/dL) 0. 056 AST (U/L) 2,110 T-BIL (mg/dL) 33.6
ALT (U/L) 2.8 D-BIL (mg/dL) 0. 030 ALT(U/L) 2, 360 D-BIL (mg/dL) 33.8

HDL (mg/dL) 0. 40 LAP (U/L) 0.9 HDL (mg/dL) 351 LAP (U/L) 2,500
LDL (mg/dL) 1.0 LDH (U/L) 2.7 LDL (mg/dL) 580 LDH(U/L) 2,610
CHO (mg/dL) 2.0 B U 7R (mg/dL) 4.9 CHO (mg/dL) 1, 000 B V7R (mg/dL) 1, 750
TG (mg/dL) 1.0 Ca (mg/dL) 0. 100 TG (mg/dL) 2,120 Ca (mg/dL) 22
y GT (U/L) 2.5 IP (mg/dL) 0. 100 y GT(U/L) 2,510 IP (mg/dL) 46. 1
ALP (U/L) 3.6 TTT (K. U.) 0.10 ALP (U/L) 2, 700 TTT (K. U.) 9.1
UN (mg/dL) 0.81 ZTT (K. U.) 0. 10 UN (mg/dL) 300. 01 ZTT (K. U.) 20
CRE (mg/dL) 0.019 Fe(u g/dL) 3.4 CRE (mg/dL) 66. 2 Fe(pg/dL) 1,070
UA (mg/dL) 0.10 UIBC(u g/dL) 6.4 UA (mg/dL) 113 UIBC(u g/dL) 880
TP (g/dL) 0. 141 CRP (mg/dL) 0. 021 TP (g/dL) 10.9 CRP (mg/dL) 39. 4
ALB(g/dL) 0. 054 ASO (TU/mL) 7.89 ALB(g/dL) 12.2 ASO(IU/mL) 1,035
AMY (U/L) 1.0 RF (1U/mL) 2.28 AMY (U/L) 3,230 RF (TU/mL) 530
CHE (U/L) 11.4 RPR (R. U.) 0.27 CHE (U/L) 1, 700 RPR(R. U.) 8

* 6 BAIIEFHHHLEE LABOSPECT008 & HII BEIDHTLEE 7700 iz DERE 1

HH% (e ) 2 FHBIRREL HH A4 [EIPEae FHBEIAR S
AST Y=1. 023X-0. 6 1. 000 LAP Y=1.159X-1. 4 0.999
ALT Y=1. 008X+1. 2 1. 000 LDH Y=1. 056X-5. 4 0. 994
HDL Y=1. 058X-1. 67 1.000 B YR Y=0. 960X+21. 5 0.999
LDL Y=1.038X-1.5 1.000 Ca Y=0. 941X+0. 45 0.977
CHO Y=1. 008X+0. 5 0.999 1P Y=0. 985X+0. 12 0.999
TG Y=0. 998X+1. 2 1.000 TTT Y=0. 990X-0. 30 0. 995
vy GT Y=0. 983X+0. 9 1.000 ZTT Y=0. 978X-0. 33 0.998
ALP Y=1.031X-2. 2 1.000 Fe Y=1. 002X+0. 9 1.000
UN Y=1. 006X+0. 31 1. 000 UIBC Y=0. 987X-2. 7 1. 000
CRE Y=1. 030X-0. 016 1. 000 CRP Y=1. 061X-0. 028 1. 000
UA Y=1. 013X+0. 22 0.999 ASO Y=0. 952X+2. 80 1. 000
TP Y=0. 990X+0. 265 0. 996 RF Y=0. 973X+3. 06 0. 997
ALB Y=0. 980X+0. 133 0.994 RPR Y=0. 966X-0. 01 0. 995
AMY Y=1. 053X-3. 3 0. 996 Na Y=1. 009X-1. 32 0. 981
CHE Y=0. 979X+0. 1 0.998 K Y=0. 996X-0. 027 0.999

T-BIL Y=1. 015X-0. 003 0.999 Cl Y=1. 050X-4. 26 0.979

D-BIL Y=0. 945X-0. 016 0.993

X HIZHEBVHTEGE 7700 2
Y : HAZ B85 ATEEE LABOSPECT00S o
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Significance of Retesting of QuantiFERON®TB Gold In-Tube Test
in Tuberculosis Contacts Individuals with Gray Zone Results
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FEWO T B s O, Bl oA T
], B 7= #1136 £ O B o= o 7 AR A d6 K OWE
PRIBERIRA . QFTAR A - PR A O MNP I A . Hefih L
T4EF DO QF TR = 38 LOE R D AT 2V Tt
L7z, Flo, HERE Lo T WIFIQFTIE A2 HERIZ5 B,
[ (0.10~0.14, 0.15~0.19, 0.20~0.24, 0.25~0.29,
0.30~0.34 1U/mL) {250 MRE L7, SHIZH A% O
BEOH IOV THREILT,

WEEH R 3 HT IS DN TIE, e Bl — Johid i ) B
SINT . BERCER I A —RERE L A EAKUEEZE%
(CRRE LT, WERHRHTIZIZIMP® Pro 13.0.0 (SAS Insti-
tute Inc., Cary, NC, USA)&Z{# L 7=,

QFTIT Y AT TITV N, FME N OV E e (T A
BRSO DIRM SCEICRES T2,

W A FEIE Y o [ O fi BR SR A 2 B O KGR (K
P H A ERR30E8 H 23 H | 7KEEAE 751 30-14) 245 THT -
7

M2 : QFT ¥ EfREE

3. #ER

BEfib ¥ L R BE OY AR UNRT, EF O
R EA45.97%, TR I455% (16~T795%) T
o7z, HIEIOQFTEMER L, A kszfihn & F8)
92.6 H, 68~120 H&IZFEH S T o, BRI
AR B 136.8 H . 96~205 H #1230 S,
MR A & HRAEORAERMREIL, FH44.2H TH-
77

FRAEOREFIL, BIERFION (12.1%) ., HIER
29N (34.9%) . B2MERE44 N (53.0%) Th -
7o BREDOFHEHIT, BIVERE40. 70k, HIERERE
53.3mk. [2MERE42.2m T, HIERRE R OMLORE
EAHBEAEERDT (P =0.007), YlEME S HRE
DRAER, BMERRIZ, WIhbAEEELZRDR
mole, MERT v 7 Z#Ar B2 A2 A9 % DFl
AL REOIEN V2L, EOFEOEISGICHBEAEEZRD
Iinolz, WIFEEE OWEIRBHRMRENI+ Th o7z

1 ERMBELORKEEDOER
EX7 &1t ¥IERE et P is
83 (100%) 10 (12.1%) 29 (34.9%) 44 (53.0%) =
Fi F1g+SD 45.9+16.0 40.7+14.6 53.3+13.8 42.2+16.3 0.007
FRfE (range) 45 (16-79) 40.5 (21-69) 54 (27-79) 38.5 (16-78)
WERE (B)  FH£SD 92.6+15.8 81.8+13.0 93.9%17.0 94.1%14.9 NS
FRfE (range) 91 (68-120) 76 (69-106) 91 (68-118) 95 (70-120)
BRZE ) F19+SD 136.8£27.5 132.830.0 133.024. 8 140, 2+28. 8 NS
FRfE (range) 132 (96-205) 131.5 (98-197) 130 (96-181) 138.5 (100-205)
BREMR F1g+SD 44.2+21.0 51.0+23. 8 39. 1%17.1 46.1+22. 4 NS
FR{E (range) 41 (7-91) 47 (27-91) 36 (14-79) 41 (7-91)
MHIvYRE ZRHY 61 (73.5%) 8 (80.0%) 19 (65.5%) 34 (77.3%) NS
R 2R L 17 (20.5%) 2 (20.0%) 8 (27.6%) 7 (15.9%)
e 5 (6.0%) 0 (0.0%) 2 (6.9%) 3 (6.8%)
FEOGEMNY  EAY 2LE 70 (84.4%) 10 (100.0%) 23 (79.3%) 37 (84.1%) NS
EAtY 1 8 (9.6%) 0 (0.0%) 4 (13.8%) 4 (9.1%)
ey 5 (6.0%) 0 (0.0%) 2 (6.9%) 3 (6.8%)
BREKER  — 10 (12.0%) 0 (0.0%) 7 (24.1%) 3 (6.8%) NS
+ 13 (15.7%) 1 (10.0%) 4 (13.8%) 8 (18.2%)
1+ 7 (8.4%) 0 (0.0%) 1 (3.4%) 6 (13.6%)
2+ 28 (33.8%) 6  (60.0%) 10 (34.6%) 12 (27.3%)
3+ 23 (21.7%) 2 (20.0%) 7 (24.1%) 14 (31.8%)
T8 2 (2.4%) 1 (10.0%) 0 (0.0%) 1 (2.3%)
IEEDOFTE  FH=+SD 0.180.07 0.270. 06 0.190. 06 0.160. 06 0.000
tifE (range)  0.17 (0.10-0.34)  0.26 (0.20-0.34)  0.20 (0.11-0.32)  0.14 (0.10-0.34)
EMEROBYE  <15% 59 (71.1%) 7 (70.0%) 22 (75.9%) 30 (68.2%) NS
E >15% 14 (16.9%) 3 (30.0%) 3 (10.3%) 8 (18.2%)
9 10 (12.0%) 0 (0.0%) 4 (13.8%) 6  (13.6%)
A (B 1.0-78.0 5-78 1-66 1-66
5 10 0 4 6
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FOREBIABEELRDIRD 2T,

WIER A DO QFTE D) 1%, BEHER£0.27 1U/mL,
HIEPRERE0.19 IU/mL, F2MEHE0.16 IU/mLTH V|
BREAEZRDOT (P <0.001), MREFODRKTEINE
HOQFTHHMERN 5% K T D . BEHHEREIZ W T
QFTIGIE R A 15% LL FIX3EI T, BIENEGER15%
UEOERICHEREIZZWE WD Z & dkeh ol

MERED HRAE DO QFTEIX0.37~1.69DFPHIZ & - 7=,

HPERELO AN D FIEI O QFTIE D WNFERIL, 0.20~0.24
[U/mLA33 A, 0.25~0.29 TU/mL7233 A, 0.30~0.34
IU/mL23MATH Y, 0.10~0.14 1U/mLF L TR0.15~
0.19 IU/mLOFH TIZOANThH -7 (FF2), HIER
FRETI20.20~0.24 1U/mL, [2YERETIX0.10~0.14
U/ mLOEIE N H S otz

FHR A DOVRIE CIXBTEMERSRYE & L CIRIE
EEFS A (BBHERET N, HUECRRIRELN) . THEhPERSEZ
DIBPRE TV < BRI LT3N (BBHERES AL
HIERERE2T A, BPERE43N) . READ2A CRIERR
HEELA, BN ThoTo,

4. EBE
QFT O E AR B TSGR & OB O PE R L
RMEDEYY A7 EEB L, BRECRBBRE S
ITWVRAINZHETT 5 & SN Tnd, HEREOE
RHEBZDIZDITHIEEE & OB S50 A
BORETHERE Lo b OICHREZITVR
A U7, YSIETEIC S < ERE OB EREZ I O
Fol & TiE, S YeREN (B3, QFTORMESR
R15% LA B2 &) TIIAIFEEHE & DA 56
A HBIZHQFTO BRAESHLEI N TV DY,

EyaN
HRRAE OFE R OB M DWW TR 72 e 1370 <

WRESINDFHERMIC X 2 FRARFIZ. BiELo

A (12.1%) ., HIERBE29AN (34.9%) ., Fafkdd N
(63.0%) THVH . KIEHZIIHmETREL DS

D, KIL0%MRGPE & 72 o7z, FIFEE OWEH R
il B & RN DUV TR ARG R & O B3R
LRI T, T IEHRRRAE O EIL, BHIERE
0.27 IU/mL, HIEMRFEEE0.19 IU/mL, F2ME#E0.16
[U/mLT&H Y, PTG S AR b &< 72
STz, & 2 CHIERRA ORI EE 2 5B I X5y
L. AR EZ Y Iz & 2 A, BEpciad
THIERRAEA0.20 TU/mLEL_ BT, #IE A A 5
WME E R TRt & 72 D EIE N2 VDB DA B
7

ANE DX, BRI & D B O RS RIXQF TR
HKN15% LA EOEMICHEIZZ W ERE L TV D23,
A Bl DOFEFS TIIR G ORI TEIS QF TG =R 15% A
WOEMATHY . ETBERIE% AR OEHN S b
BEEGIARD 5L TN D, S BITHEORRIZQFT
Bt 15% L EOERNZ SN2 L ITRE R0 o7,

AR ORRE T, HIFEEE ORGEREmVIEE
H D WILQFTHMELE N 15% LL EOEMIZ BV THR
Ef%éﬁﬁ§<kékw5:&iﬁwgﬂﬁ#o
Teo TES THMED K L 2O 7o OITiE, YLD
ﬁ%ﬁﬁ%w&%z%hé%éuﬁﬁﬁ@%M#E
BELEILND,

AWFFECI, FEFEEA D720 2 & PP B 08
fillE DT FIZONWTH R REREFTD LN TE A
Mol Z EMBIRAN S ST B Z D, £o, K
DNYEVHERZ N B - T2 Z L IZHOWTHIEFIE A D
RN E BBV FITHREID R AR Do Tz,

QFTO A F » F TH % QuantiFERON®TB =

BRI 72 E B EIICHBr STV 5, —/V R 7 Z A (QFT-Plus) 2MESNZWTHEIM &
&2 BAOYE QFT &
0.10~ol.l1jc;mL 0.15~ol.l1J3mL 0.20~ol.l2;mL 0.25~ol.L2Js;mL o.3o~oI.La;;mL -
St 0 (0.0%) 0 (0.0%) 3 (30.0%) 3 (30.0%) 4 (40.0%) 10
HERE  HERE 10 (34.5%) 4 (13.8%) 11 (37.9%) 2 (6.9%) 2 (6.9%) 29
Rt 24 (54.5%) 9 (20.5%) 8 (18.2%) 1 (2.3%) 2 (45%) 44
i 34 13 22 6 8 83
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L C20184F2 A5 HIZAGR &A1, 6H 1 HIZHRGED BLA
N7z, QFT-Plus? TILHEIEMEN AR I T
BY, BARTHHREEICK SNz, T2bbE
P LMD H - T HERRIT R R0, By b
Z 760.35 1U/mL% BEIZ Btk L B PEICHIE S D K
272572, FQFTIF20184E12H RICIF K T &
2572, QFT-Plus~1T#& I W CTIZQFTOH
ER R AR S T 50.1~034MEAE R LI b ONE
DHEDL D M E T EAMER L TWVE T2,

5 FEMEK
BRZR T REFIZSAR BT R0,

HEE
ARREER T 2I2H72) . AL TH IV E
F L TIHREREREPTOERICRHNZ LET

[ HEhs © QFT O ERE

Xk

D) BARBEIRFRTPHEBRR A v ¥4 —7 =n vy i
ARBR M I FE S R51%2014;89:717-25.

2) BAEFGBBI AT Bl 7o P - FREL
JRYYERFFE ) THKIZ 351 2 0 LA 2n ikt 3 0 i
EACBET 20858 BRJEAERE: (AM) fEE TR S
WFEEATRA)IE 5. RYSE R 5D < kL o BEfha
FEZlroF5l &) (KETHL) .2014.3

3) /N RA A R B fh B R S BT D 0 4 v
T4 7z rOTBI— b R E R OB
2013;88:301-4.

4 HRERXFT A v F—T vy lEERR
QuantiFERON®TB =—/L K 7T A {FfF 30520184
2HERE (LR
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e
B b—ARMIERAT V—= TIZBIFAF LV — R —F—ZFH\=
HIGI7 b—R-1-V VBV T VAT =257 —PERIIE DR

WTF. RREF. BHEER, MBEESR. IWACE, A% 2 BERE

Study of Galactose-1-Phosphate Uridyltransferase Activity Measurements
by Using the Plate Reader for Screening of Galactocemia

Saeko Matsushital, Kyoko Yasukatal, Miwa Hirota!, Yoshimi Inadal,
Hitomi Yamamoto!, Akira Ishino! and Takehiko Fujisawa!

(EMIFERDODASIN—AMIERI)—=0TEL T ATIMN—Z-1-UVBIIZC LISV RTT—E
(galactose-1-phosphate uridyltransferase; GALT) BN B EEXFER T IRAINT—ERICIUBREEZITOTLS,
ZOFEELT, RISHEBRICEIAFE TAHRTHE T D2ARYNEERALTE, L, FRTHEE
OEGENFR LS8, TL—MN—F—% BV CTGALTE % 30338 B (fluoresence intensity ; FIfE) &L TH
EYHRIBEREADHERINTONDDTHREIL .,
[BE12017FTANB201TF12AETOMIZHBE A TRI)—ZU 7&K T L, EHEHEINHE RIELE
MEARALLBRIREGHER AR AT R ELTFHEL RIEL =,
(#ER]EEREZBUEREICERNTFENBEIZE N 27 (P <0.01), HHEEAEEIARYNEEREED
AIEERNEONTZ,
[#Em ] mARERE XL, AARYNKCRDYBENICEREKIBERALGRELTHD, SHREIBETEEZS
HEIZBRETE R A=Y,
GAEMZERSv—7/L2019;8(1):34-39)
F—I—R: HIOM=RMIE., RANT—iE, ARYNE, IR RIE &

1. [FC®IZ
Y G, AR O RERH R SEREFE
EFTEERLKOTERNOLELINTED, ZOFEE

LT, TR 77 b—A-1-Vv@Br )Y
JVhT AT =T —7F (galactose—1-phosphate uri—

D—BLLTHTV h—AMIEDAY V) —=2 T %
19774 (WEFN524F) 7D FEML T D, HIFE, i
ALY V== T EAT o T REIFEMKI4T6T
ANTH D,

HZ 7 h—2A (galactose;Gal) DOfUHHREEIZIB U
TR RERE DO KRB ETITEEOK TR H Y | 1
FOGaAEZIIHT 7 h—A-1-U B (galactose—
1-phosphate ; Gal-1-P) D EfE & b8 5% H T 7
k= ZMSE & FRFR L TW D, ASEIX, BERRKIEOER

VNS BARHE N B 13X IR B 7 55
EAESE © T260-0002  THEMHT K IXHHE32-14
ANTERAEE N 613 R R T B B
T EF
(E-mail: s—matsushita@kenko—chiba.or.jp)
(Received 11 Dec 2018 / Accepted 12 Feb 2019)
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dyltransferase; GALT) KIEJFE. OB : HZ 7 b5
— (galactokinase; GALK) KIEJE, M . v ¥
V2=V VB- T T P ARAA-ZE AT —F
(uridine—diphosphate—galactose—4—epimerase ; GALE )
RABFEDSFHDREB N BN TNDY, FThH, 1
W77 7 b= AMETHEIING Z 7 F—2ME L b
MR, WAL 1~ 2 B AN I BB R - &
M e FHRIEORER N B L, JTIRE - 350 - RYWE
(RIGE TR & 2 BEES - BUESE) 220,
PERCIISEICE D, WA TIE, AN - BhE
& IR EERILE - FRefEESEEZ &3, LaL,
IR RS Gz G Az RENLRET D
ST XV BIENTIER TS E S, ANBEHEERE
RIS ZENFREE D, ZO T RTZ7h—A0f
JEDOAZY—=27 LT, Galfiz I E 3 Al RIE L Y

Vg

=

o (o



GALTIEED A M2 il 358 b7 — (Beutler; Beu)
EBMEHSTOD,

S TR, BRI 6me/ dLAR T H O Beulk 2 1%
(GALTIEMEA) ZIEH L LTWVD, EREMKIEYE
fE1x, B¥FE1L6mg/dLLL b HOBeulkBME (GALTIE
PEEE~ES) ThH Y, BREZITOTICERERE
&L, HERARREE 2227 5 L O Eihit 2
179, W iE6mg/dLA H OBeulkHMEDH G 13,
PRIAR O MEIE RO RAFIRENE VG S (EiRZE
DEETIRE . RESIR2AR YY) PCHBEA 212 X
DIBGIENR B 2 b D e, i s LTnD,
foo Tva—2-6-U VERBIKFARESR KB £
7 a— ZRHBERER OB E P FEET 55810
BeulEGitk & 22 255603 0 5,

Beukid, I DGCal-1-PEOY I ¥V r-2-U >
fig 7" )L 21— A (uridine-diphosphate—glucose ; UDP-G)
DRIMERH D GALTOEMIZL Y 7 v a—2-1-1
VW% (glucose-1-phosphate; G-1-P) #4 U. HIZ
L OBESR DIEINC L0 HAERIZ Y R—A-5-1 ik
BB INDEE, RERO=aF 7 IRTT=
X7 LAF KU U (nicotinamide-adenine dinu-
cleotide phosphate;NADP) 2MEcHl—oF 7 I K
TT=r VX7 VAF KU B (reduced form of
nicotinamide—adenine dinucleotide phosphate ; NADPH)
L72%, ZONADPH#EZ ¥4 % 72, 365nm
RN T 7 D F CIEMRIC Y A & B 7o SRR D8
HOFEEHIRTRD ZLI2X Y, GALTIEEDA
BAMRT L ENHRD (LT, ARy ME),

Rz : GALT Y& HERIE O R

Zhici, FHHOJEMDE-81 (Whatman) A3l &
TS, LAl 2014412 % O OIS D ik
S, [EE DR 2~ T AR RS 7 e nTe
P RIRTOHEREEE L /2o TN D,

BE, WIRTIERLS L —h ) =X —%HW\T
GALTIE M 280698 (fluoresence intensity ; FIff)
ELTHIET 2515 (BUF, #ORmMERIERE) 23,
BT HIC K VEEARD O FIEY Z il L7z, Beulk
2B B i E A d TR EEYY & LTRAY R
AY N == JEETHEIN TV S 72, YHHE
BV THF 21T o 72,

2. WAR

2017T4ETH 22 520174512 4 £ TORIZ G T4
7 V== T RET L, EH EHE S B4 RIE
MM AR ARS8 IR A & B ERR IR AR IR &t 5 & LT,

3. Ak

H lnd~6 D8 AL HEMIER (PKU-S @ 3R
MRSt IR ERIRE 2k (LR, BiE)
% VW TBeulEIZ 1T 2 IR EE R EEZ 1T o 7,
AT, HER~ARZ V== TN KTy 70
ICHEL CHZ I L-Beuid 2 Fl V2 (D), %
72, Beuik# ) 5 Gal-1-PEZ R W2 EMA &
LT L7,

MR EZERL/8A »F DT 4 AT RIS F v —
EHWTEIDERD, 967 = VUF~A 277 L—Fh
ICEZAN, Beuik#100 u LEEL, 37TCT—E

z1 RAS—EHEDOHEM
(100 TARFEY : 1 f&{K/100 1 L)

R B (mM) HNeE (mb)
Ga-1-P 27.0 0.40
UDP-G 9.5 0.20
NADP 6.6 0.60
TriskEf2Buffer (pH 8.0) 750.0 2.00
EDTA 27.0 0.03
Saponin 1% 0.80
ARBK 6.00
7t 10.03

35



SHAFZE Y ¢ —F /L 2019 Vol. 8 No. 1

B S ST, 967 2w 7 a7 L— |k (CEE
B TR RUK A 200 u LAY, 37°C TS DR
50uLEMiz~A 271 %% —MX2 (FINE PCR) T
Be oS, #whtvf 77— K —ZMTP-
601F (= m FERHKASH) TiE. 7402 —iF
keI & (EX) 365nm, YR (EM) 450nm#%
A L. HIERE X 10 CFE 2 JIE Lz, i@ty 7
NI, FAERAZ ) —=0 7 F— 2B 2T A
RSt AT L - o) ZEALED,

(1) G B E VR 2 31T B B RGO M
Beul i DA IC I T D EEL/8A »F DT 4 2
WO 2 BEE IR & L 7237°C T ORESHE RS
I, 2~4BER & STV DY, ORI ERICE
J 5 Y HIC ORISR ZRET H72012, 1E
HIR20M K & B IR2 A &2 VT, 37CTD
BRI 1~ 4R RIS 381 5 & FHE 2 JIE L7z,

(2) HOLIREE I E LI D E HE R O RSt
IE S RRAREE8 IR (A & IR IRARR (R 2 IV CL ik
(1) THIE LT-37°C TOREEE KSR UV TFI
lE 2 E U CREIRTR 21TV, 8Os EREEIC R
F 2 E L YER TR DRt 2 AT o 7o,

(3) Ay bk & HOSRIEIE BT 51 2 WIERS
RO

BRI ETICEEA RS L TR W ZIBHDE-81 & |

WIRIZ B W CREBRIEME & LT LT D80
No.2 (ADVANTEC) #H\\C?, JiE (2) T
L2 TORKIZONTAR Yy MEZITV, #kR
FERIEIEICEB T HFUE & O BB 21T -7,

W, AHFZEITY M OMILHEEZBE S DOER (L
2910 H 23 B, KGR F29-18) #/FTiTo 7z,

4. HER

(1) = EBREE B EIEIC 31T 2 B LU R O MEt
IEF AR OFME X AR ] £ CEMBISIHML, B

PERIRIIET Uo7 (K1), E7-, OGHR2
~AFEEC R B IEHBRIROFEIX, BiERRIC
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RCHERICEN-T2 (P <0.01), BUSFER4RER1E3
RF N HE CRUE DN A 3 2 iR 3 T AEAE LTz
T Emb, EEBR S GERRIAR Z BT Xk D
SEFRICORISE L TWD &l L, M To
FERLUGKER & LTz,

(2) HOESREEREIEIC I B 1 E S ERPH O Bt
ORI EIEICBIT AFMEO B A N 7T A&
218 LTz, EFBRIEOFUED FE)E (mean) + 12
YfR7E (SD) 1X377.7+75.6, FBPEMIADFIHEIE
88.0t4.8TdH V., IEWMIKIZGMEMRIKIZ L~ TFIE
WHEBIZE -T2 (P<0.01), EFBEOFHED I
BIME-3SDIX150.9TH D Z &0 D, M HITIXFIE
1500 L2 IEH & U, HIE S EHPH & L7z,

(3) AR v MELHSIRERNEIEIZI T 2 WIE RS
e PR

FE R R OJEMDE-81 % AV 7= AR » hEICE W
T, IEFBRAITEOLA TBeulkaE, BBERIAITH
I~ 1055 TBeulk i & HIE e (M3a), 1R
BIEMENo. 272 W= AR v MEIZBW T, EH
FRARBE8 MR A 49T AR A3 B A CBeulkf2 M, 614
RITEOE23 58 < PIEPREERRIETH > 7, Btk
PRI O M~ 055 TBeulBBEME & HIE Sz (X
3b)o #EANE < HIE D INEEZR6 IR DOFIE 3264.3
+59.8TH V. DR TOMIKDOFYE D H]E HLUEH
FDI0LL ETHoTZ Lnn (M4, #£2), Beulh
PEMEDIER &HE Sz,

600
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i 4//#
400 A/ 1
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5. EX

B3E T L OJEHDE-81% AV 72 AR v MEIZE N
TH A TBeulEfaME & HIE S o BIE D I,
JEMENo. 2% W2 AR v MEIZBW TITEEA T
HIERHEEETH Y, WEHEFENE U DHRIEDF
1E LTz, dOGMBEEHIEE T, doA BAFIE &
L CEfE b 4L, HIEEMAENEL D Z &30,
F 7o, BOLTREREEIXIEEDE-81 &2 F 2 AR v
MEEFRORERRERGE LD Z ENnh o7,

FATEn + GALT EMERE DR

ARy MEIZZOBGENOARBRREE TH -T2
23, 20144F (ZIEHEDE-81 O BLE N Ik S, [RIZE D
SR & R T RBRIERR Y LM 72 5 722 ? fEk o
ARy MENSEICREREEICEI D B R 5 2 &
LHDARAY ) —= TIZHATH D,

ARl O EHERICT L0 | Bk 5R B E R LI AR
DE-81% H\ /2 Z7R w MEIZRD Y B # I Ik
KkHrAEHRBELETHDL EEZE 2O, Ll &
JiFk TAR v MEDHECTREREEICT Y EX 5

B 3 RRyMEIZE TSR DFERIRESG]

M2 BABREAEEDERNSLA

(a) iEHE DE-81 [ZH (T D E S D FERIR (A

(b) i No.2 IZ51F B E K D HERRIAH

p <> >
/

X

X

000
3L
009

Q)
<>
00,00

s
0000
XX

P
00000
000000¢

90000
=B

@) Ga-1-P &1 E

@ ik
O Esmis

3 RARYNEIZH T HH A DHEDR KB
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ZdT= 0 HONEND D, B ERE R IR
EZREL TS, BREOEAHT L0 Bl K
ELLEBHTHEEBEZOND, TDI®d, Kkl
N TSR SRR & E BEERIPE O R A AT O 3
Nod, £lo, W77 vEIT7 -T2 (= -
BAT T AT 4 w7 ZARASHE) & LTRES R
T U= Beuid 3873 20034E 2 B3 P Ik & 72 - T UL
EEMICEBZREOTDY | HEESHRE KT 524
ERH 5,

AR FEE L7 73Tk, 37°C CRUSH DYEIRS0 u
LZ 3 esR B R SRV, & o TR0 u L&
BIEMENo. 2% W= AR v MEICHWT, @M
FERIETE & AVEEMNNO. 22 AW TZ AR v Mk
RRICEfET 5 Z ENARETH D, UL EIZ KV BlEpE
TUEL, HOETREEE L & RORIEENo. 24 V2 R
Ry MEZRIFFZHEMT 5 ENEELNWEEZEZ D,

BfE, ARV AR Y —= v 7 afiiiaics
WC, BeulBIZ 31T 2 HG EEE BRIEARLIR D VRS A
— B —IZ L HRIEORIERELRF STV DY,
27N == 7 OHBRERDT-DICH, SHOH)
TR U CTH R D a2 A To vy,

6. FIEEHEKR
BRZR 3R E FREFH BT A2V,

3R

1) B A H—BR R BT E R~ AR V== TN R
7y 7 BRI 1989;89-99.

2) [ FIET DR R RSE A AR A b T —TEICHND
OB HA~S R AT Y —= 0 JERGEHRERT
% 52014;24(2):70(186).

3) Fujimoto A, Okano Y, Miyagi T, et al. Quantitative Beut -

ler test for newborn mass screening of galactosemia using a

PR s EERE B AR
n=4 () 7E [ 56 n=558
n=61

X4 ®WABREREEICHITSFIE

=2 BNBEREEIZBITHFIE

B PERA
IEF BRI CHIEREE)

HISLETEEN
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FIfE (mean+SD)

88.0+4.8

264.3+59.8

377.7+75.6



fluorometric microplate reader. Clinical Chemistry 2000;

46:806-10.
4) BT I RAIERE MRS R A b T —IEDHE
BRI EE ORF. B AR~ AR 7 U —= 0 J gkl

HERTDERS2015;25(2):73(209).

5) TR BWRINE R ABEZMAA N T —IEZEBT
% R 22 R EEORE . AR A A7 ) —=
7 4x#K2017;27(1):83-9.

6) FRHATE A MR AR~ AR T V== TN R

A TEn + GALT 1EMEHIE Ot

7y U BRI 1989;240-4.

7 BRSAZT Y —=v 7o iiiiines - WEEFHEZR
S, DA~ AR V== T & 2 ORI R
—RAEOED S T XN, BEER— (Tas T
LY T MEE) LRSI T L - 1.200480
FTES2RR.

8) AR~VARY Y —= 7%« e 294
ol EE EEARHENE. AR AR ) —= v 7%

2EE2018;28(1):131-4.
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REHE

FERARZ ) —= 0 ZIZH LOBREXIRE R
(IN=F VXL NANVFTFT AT =25 —F - NKREBE) %
BINF 5 72 DI24T - T R FoE B 5

BHEM, KHST. MEER. LACX, aF®
BRERE AWUE, IWARERP, EEES!

Report on the Pilot Study which has Carried out to Add
Carnitine Palmitoyltransferase- Il Deficiency to Newborn Screening

Miwa Hirotal, Kyoko Yasukatal, Yoshimi Inadal, Hitomi Yamamoto?, Akira Ishino?,
Takehiko Fujisawal, Kei Murayama2, Shigenori Yamamoto3 and Masaki Takayanagi4

[BEIFHERIARI) =TI B AR EREICH D, HIL=ZFUNILEMILNS Y R T25—E- T (CPT2) &
BEZRENZERICTIEEBRNICTEHBRIEO®RE,

(FERVRETOTVNDAYTLYREIZ, CPT2REBEICK § 2IRIZEEBMLTREZTL. BEGREERE) X,
REBRBICOVNTRILE, BEABMHELLLSAIE. BEEREE THITFERILERRELIL
TEEREANDZLEKEL-,

[({ER)FEM27TFIRTB~29F8A3NHO2FEHRIMEL. RV -V T HREBEEREHHB5,382 A, BitE

(F4ANT, BEBRARIESIA CPT2REFELR M ATHOT=,

(#Eam ] FEM30F4 AN TFER, FEMICKYCPT2REBEZERICHERTAZI—ZVTREISEMT %
CEDNREL, AR TOEEREARIARI)—ZU T ZLHE T HI5MERIC—HL. BEGEATE
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