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AR FIL, ST 45% (282/6227) THh - 7.
EHOGHTHDL &, BIEHMETIX 138% (143/
1037) THo7212x LT, EFHMETIZ26% (139/

(195%), Eb5EL T2 RWHET % (206%) TH -
7o B (BEGEIR) L LT, WS 138 4
(489%) &b %<, BIHEFHAY 103 %4 (365%), /b
BR 2 645 (227%), #EZHEF 214 (74%),
ERRARAAY 15 4 (5.3%), DM 70 % (24.8%) T
Ho7e.

M&HE OFE T 5 1B OMEE % Table 11278 L 7-.
FrEpkl & LCid, R¥EMBEA 884 (312%) Likd
%<, BUHFBED 824 (291%), FALIHFEAST6 4
(27.0%) Th o7z WKREE LTid, 500 R EIZH)
BLTWLON124% (440%) L HRdbEh otz 72
720, BEMEDIZE) AIEFEME X D AT 500 KL,
FOBBEZEF LTV BIRENICBIEMRAERED D 5
DY 225 % (798%) THY, WAWKRARRM O AN
E LTI, 3~5 AA%498% (112 N) THRbEh o7,
HME (84.6%) DITH I EEME (748%) L0 b
B S DEENICH B &) AIEBEH o 72
(p=0.041).

2. BRYEBIETREDOER

[EIUEZHIC BT A TFREO EENY - LB
) LOEMICHLT, ETCHEE - LELLES

5190) & A EICHERDED 72 (p<0.001). EHERT=D3 2824186 % (660%) T, THEH
MEZOFRE LTS, BIESHICHI 2B 0T Y LEIZE D LER IO T8 44 (277%) T -
w%A#H%%(wWDkW%’<,@%ﬁ@%% 7z (Fig. 1A). —H T, Fo/d EE - LEZLED

Table 1 Affiliated facility of the respondents

Infectious

éll disegsp spgc(;;liist
(N =282) S(I%eillell?f; (N =139)
n (%) n (%) n (%)
Affiliation
University hospital 88 (31.2) 51 (35.7) 37 (26.6)
Public hospital 82 (29.1) 40 (28.0) 42 (30.2)
Private hospital 76 27.0) 37 (25.9) 39 (28.1)
Clinic 8 (6.4) 9 (6.3) 9 (6.5)
Other 5 (5.3) 6 (4.2) 9 (6.5)
Nominal number of beds in the institutlon
Not less than 500 beds 124 (44.0) 75 (52.4) 49 (35.3)
400-499 beds 3 (11.7) 13 (9.1) 20 (14.4)
300-399 beds 9 (10.3) 14 9.8 15 (10.8)
200-299 beds 3 (13.5) 20 (14.0) 18 (12.9)
100-199 beds 139 5 (3.5) 6 (4.3)
Less than 100 beds 0 (3.5 4 (2.3) 6 (4.3)
No response/unknown 7 (13.1) 12 (8.4) 25 (18.0)
Microbiology laboratory in hospital 225 (79.8) 121 (84.6) 104 (74.8)
Number of clinical technologist in microbiology laboratory
(N =225) (N=121) (N=104)
Not less than 10 people 12 (5.3) 4 (3.3 8 (7.7)
6-9 people 9 (12.9) 22 (18.2) 7 6.7)
3-5 people 112 (49.8) 64 (52.9) 48 (46.2)
2 people 7 (16.4) 19 (15.7) 18 (17.3)
1 people 2 (5.3 8 (6.6) 4 (33)
No response /unknown 3 (10.2) 4 (3.3 19 (18.3)
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Fig. 1 Importance and necessity of the genetic testing in hospital for diagnosis of
infectious diseases and infection control.
Ratio was calculated based on the number of answers about diagnosis of infec-
tious diseases (A) and infection control (B).
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Table 2 Usefulness of the genetic testing for infectious diseases

Infectious Non-
All disease specialist
(N =282) specialist o0
~N-143 ~ N=139
n (%) n (%) n (%)
Rapid detection of pathogen thatis difficult to culture. 256 (90.8) 130 (90.9) 126 (90.6)
Detection of drug-resistance and virulence genes 221 (784) 0 83.9) 101 (72.7)
Detection of pathogen after administration of antibiotics 175 (62.1) 8 (61.5) 7 (62.6)
Rapid and easy quantitative detection 172 (61.0) 1 (63.6) 1 (58.3)
Comprehensive detection of pathogens 142 (50.4) 8 (54.5) 4 (46.0)
Other 932 7 (4.9 2 (1.4)
There is no usefulness 2 (0.7) 1(0.7) 1 (0.7)
No response/unknwon 104 0 (0) 1 (0.7)
BWERZTNZW otz T, [EEHIEICE (90.8%) &b %<, FHIMMEEIATFLHEROBLA

2D 1% DA (04%) T o7z (Fig. 1B). A & L7231 a 3 S M ED A B
P & IEE MR TR IEN T 2o 72, (p=0.022).
EAYE B R Z T 5 2 L O (Table 3. IR R B D FE IR
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V5 BIETMRAOEEME - LEEMIE? ] & OBBICH RE (221 44, 784%), PUAFEFL 514 T b AR
LC, CTHEE  REFLEIEEZ-OH162 4 AUHE (175 %4, 621%) & WIS L %0 - 7.
THIHEE - LELZEE S X0 BT AT ERT 52 EOFHER RV ERZ LD
884 (312%) Tho7z. Fol BE - LETHW 2% (07%) THhol:. HAMMEBETRPHEZOR

WZEH o 72

YRR TR Z BENTHEEL T2 DI 4KT
P 8 H R AY ] RE & v ) [l 2 A% 282 44 v 256 44 2824 13344 (47. 2%) Ta o7z (Table 3). [
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Table 3 Current status of genetic testing for infectious dis-

eases
Inﬁectious Non-
éll dlsgage specialist
(N =282) S(I%eililfg)t (N=139)
n (%) n (%) n (%)
Performing the genetic testing for infectious disease in hospital
Yes 133 (47.2) 72 (50.3) 61 (43.9)
No 145 (51.4) 70 (49.0) 75 (54.0)
No response/unknown 4 (14) 1(0.7) 3(22)
Ttems of the genetic testing(multiple answers included)
(N=133) N=72) (N=61)
Mycobacterium tuberculosis (MTB) 100 (75.2) 58 (80.6) 42 (68.9)
Non-tuberculous mycobacteria 2 (54.1) 5 (62.5) 7 (44.3)
Mycoplasma pneumoniae 1 (30.8) 3 (31.9) 8 (29.5)
ESBL genes 4 (25.6) 7 (23.6) 7 (279)
MRSA 3 (24.8) 5 (20.8) 8 (29.5)
HCV and HBV 2 (24.1) 6 (22.2) 6 (26.2)
Carbapenemase genes 9 (21.8) 7 (23.6) 2 (19.7)
Preumocystis jirovecii 3 (17.3) 2 (16.7) 1 (18.0)
Norovirus 3 (17.3) 9 (12.5) 4 (23.0)
Influenzavirus 2 (16.5) 9 (125) 3 (21.3)
Legionella pneumophila 1 (15.8) 10 (13.9) 1 (18.0)
HIV 0 (15.0) 10 (13.9) 0 (16.4)
Drug resistance gene of MTB 0 (15.0) 9 (12.5) 1 (18.0)
Bordetella pertussis 9 (14.3) 10 (13.9) 9 (14.8)
Herpes simplex virus 8 (13.5) 9 (12.5) 9 (14.8)
Clostridioides difficile 6 (12.0) 9 (125) 7 (11.5)
Other 1 (68.4) 51 (70.8) 40 (65.6)
No response/unknown 5 (3.8) 1 (14) 4 (6.6)

BE L IEHE Tk, 22N 503% (143 %4 72 44)
& 439% (139 441 61 #4) EHMEDSEWEHIITH -
KRB R R o 7 (p=0277). FEhiL TV 2IH
HE LTk, BRI RDZ < 1004 (752%), &K
WCIERM NI R CTh o 72 724 (54.1%). FERH
HHRRR OB THRAEEZIT> TV AEEVEMETIX
625% (65/143) TH o 72Dk LT, FEHEMETIX

443% (27/139) L AEICHMETHE»Er-72 (p
=0.035).

BEN CIREGUE B Z T MRAZ 0 L TR was, 4
BAZFWLTWAEDIZ 145 49 16 4 (11.0%) &4
oz, BAZFWELTWARWHEE LT, #EiE

FED TR 25 wbl@gh?ﬁ*ﬁ@%%#n
Wz W) &Y 129 49 94 44 (729%) &b %
{, ROTHIETHRELZHYT 5 AMOALRED 84 4
(65.1%), PRBEAR 202562 % (481%) THh - 7-.
— 5T, HINTORLGTREOLELEZE LW

EV) BRI A (85%) L&A o7z WO
HFHHIZBWTHHEME L IEHME CH BT %
o7

Lo % B A E TR & LTIk
282 %1 158 %4 (56.0%) A3 H W INRF < — ML T,
157 %44 (55.7%) »% ESBL # fz 1, 129 % (45.7%) 7&

%

N

\\

EHHNH VS T OB oW TRBGEH % H2 3 5
HE A Ao 72 (Table 4). 7z, Clostridioides difficile
(C. difficile) #HFEBEIZTORMBIZOWTH 1274
(45.0%) RBGEH 2 ML 5 L &L TWwiz, N
av A ViR ICow T, FEEMEDIE ) A
ARBRUCRBRENE2GLTL2EEGR T o7 (p=
0.046) .

EHEHBRE TR AT A

SHBEETREY AT LAZEALTWS LHEL
72D, 2824214 (7T4%) THho7- F7-, B
EFEAL T RWAESHEAZ G L Twb 0k
255 % 28 44 (11.0%) THh -7z, HB @ s TR
AT L OBEAEFE L TR WEENIZOW T, 225
% 158 44 (70.2%) SEIZFHRAD I R P A EW 7
DEBEL, 477 - NHFEOMAR OBEEA 153
% (68.0%), TRBGEIA 2 Wz A%119 % (52.9%) T
Ho7 (Table5). —H T, BENTOBEELETHAEDL
TR E L Ve v ) B 18 4 (80%) LA Hh o
7z.

PRI IZ TR EALTWD S L IFEA % FHE
LCTWwaHEE LTIE, BAYEORMBHcAEHTH
HEMBE L0498 384 (7T76%) &b <,
INF THWHHE L 2o 72 BYSE DB HE & 72 %
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Table 4 Demand items for insurance coverage

Inf_ectious Non-
éll dlse.as.e specialist
(N =282) S(I%eiliijllg)t (N=139)

n (%) n (%) n (%)
Carbapenemase gene 158 (56.0) 7 (60.8) 1 (51.1)
ESBL gene 157 (55.7) 7 (60.8) 0 (50.4)
Methicillin-resistant gene 129 (45.7) 4 (44.8) 5 (46.8)
Clostridioides difficile (including toxin) 127 (45.0) 1 (49.7) 6 (40.3)
Vancomycin-resistant gene 124 (44.0) 7 (38.9) 7 (48.2)
Norovirus 110 (39.0) 8 (40.6) 2 (374)
Respiratory syncytial virus 1 (25.2) 9 (27.3) 2 (23.0)
Staphylococcus aureus 3 (22.3) 3 (23.1) 0 (21.6)
Enterovirus 1 (21.6) 2 (22.4) 9 (20.9)
Group B Streptococci 3 (18.8) 6 (18.2) 7 (19.4)

Trichomonas vaginalis 7 (6.0) 0 (7.0) 7(5.0)
Other 0 (10.6) 15 (10.5) 15 (10.8)
None 28 (9.9) 13 (9.1) 15 (10.8)

No response 7 (2.5) 2 (14) 5 (3.6)

Table 5 Fully automated platform for genetic testing

Infectious Non

All disgase special-ist
(N =282) ?IgIeililll;)t (N=139)

n (%) n (%) n (%)

Implementing the fully automated platform

Yes 21 (74) 10 (7.0) 11 (7.9
No 255 (90.4) 132 (92.3) 123 (88.5)
No response/unknown 6 (2.1) 1(0.7) 5 (3.6)

Planning a implementation of the fully automated platform
(N =255) (N=132) (N=123)

Yes 28 (11.0) 13 (98) 15 (12.2)
No 225 (88.2) 119 (90.2) 106 (86.2)
No response/unknown 2 (0.8) 0 (0) 2 (1.6)

Reason not to implement the genetic testing for infectious diseases in hospital
(N=225) (N=119) (N =106)

(34.7%) THo7-.

High-cost to perform 158 (70.2) 83 (69.7) 75 (70.8)

Circumstances of the laboratory 153 (68.0) 83 (69.7) 0 (66.0)

No insurance coverage 119 (52.9) 67 (56.3) 2 (49.1)

Do not know the platform 6 (16.0) 15 (12.6) 1 (19.8)

No needs to perform in hospital 8 (8.0) 8 (6.7) 094

Other 0 (8.9) 9 (7.6) 1 (10.4)
A 324 (65.3%), MO M EE TR % Fit Z =
T&570EHELZONR30% (612%), EYeihlf HAEZOWEICOWTIE, KEERESELEIRED %
WCEHTHD029% (592%), ZNFEFTLHhn <, WBRENICMAEMRERE2H 5 L Mg LzEaH
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Fig. 2 Usefulness of fully automated platform for genetic testing
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Results of a Questionnaire Survey on the Genetic Testing for Infectious Diseases

Katsunori YANAGIHARA", Norihito KAKU", Hiromichi SUZUKI”, Hideki NIIMI”, Hiroshige MIKAMO",
Tetsuya MATSUMOTO” & Kazuhiro TATEDA"
"Department of Laboraotry Medicine, Nagasaki University Graduate School of Biomedical Sciences,

“Division of Infectious Diseases, Department of Medicine, Tsukuba Medical Center Hospital,
Department of Clinical Laboratory and Molecular Pathology, Graduate School of Medicine and Pharmaceutical
Science for Research, University of Toyama,

"Department of Clinical Infectious Diseases, Aichi Medical University Graduate School of Medicine,
“Department of Infectious Diseases, International University of Health and Welfare School of Medicine,
9Department of Microbiology and Infectious Diseases, Toho University School of Medicine

A technology of genetic analysis has been applied for clinical use. By using such technology, we can de-
tect the pathogens earlier than the conventional microorganism tests. In order to understand the current
status of the genetic test for infectious diseases, a questionnaire survey was conducted among member phy-
sician of the Japanese Association for Infectious Diseases (JAID) between November 4 and December 15,
2016.

Valid responses were obtained from 4.5% of questionnaire recipients (282/6,227 physicians). When re-
stricted on infectious disease specialists certified by the JAID, valid responses were obtained from 13.8%
(143/1,037). A percentage of the respondents who answered the genetic testing in hospital was important
and necessary for the diagnosis of infectious diseases and infection control was 93.4% and 90.8%, respec-
tively. Of the respondents, 90.8% answered that the genetic testing in hospital was useful for rapid detection
of the difficult-to-culture pathogens. However, there was significant differences between infectious disease
specialist and non-specialist in a percentage of respondents who answered that it is useful for detection of
drug-resistant or virulence genes (83.9% in specialists and 72.7% in non-specialists, respectively ; p=0.022). A
percentage of respondents who performed the genetic testing for infectious disease in hospital was 47.2%.
The items that are frequently performed were Mycobacterium tuberculosis (75.2%), non-tuberculosis mycobac-
teria (54.1%) and Mycoplasma pneumoniae (30.8%). The drug-resistant genes, such as methicillin-resistant gene,
ESBL genes and carbapenemase genes were performed in over 20%. The reasons not to implement the ge-
netic testing was high-cost to perform and expensive equipment (72.9%), manpower shortage (65.1%), and no
insurance coverage (48.1%). There were few respondents who answered the reason as no needs to perform
it in hospital (4.7%). The demand items for insurance coverage were carbapenemase genes (56.0%), ESBL
genes (55.7%) and methicillin-resistant gene (45.7%). In this questionnaire survey, we investigated the current
status of fully automated platform for genetic testing. A percentage of respondents who answered to imple-
ment the fully automated platform was only 7.4%. Among the respondents who answered not implementing
it, 11.0% (28/255) answered to plan an implementation. The reasons not to implement were high-cost per-
form (70.2%), circumstances of the laboratory (68.0%) and no insurance coverage (52.9%). A percentage of re-
spondents who answered no needs to perform in hospital was very low (8.0%). In addition, approximately
90% of all respondents answered that the fully automated platforms were useful for diagnosis of infectious
diseases.

This questionnaire survey revealed that the most physicians recognized the importance and necessity
of genetic testing for infectious diseases. However, half of them could not perform it in hospital due to high-
cost and no insurance coverage.
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