Annals of Clinical Microbiology

Original article

L)

Check for
updates

& OPEN ACCESS

pISSN : 2288-0585
elSSN : 2288-6850

Ann Clin Microbiol 2023 September, 26(3): 75-82
https.//doi.org/10.5145/ACM.2023.26.3.5

Corresponding author
Bo-Moon Shin
E-mail’ ortensia5577@gmail.com

Received: September 05, 2023
Revised: September 11, 2023
Accepted: September 12, 2023

© 2023 Korean Society of Clinical Microbiology.

This is an Open Access artide

BY NG distributed under the terms of
the Creative Commons Attribution Non-Commerdial
License (http: //creativecommons.org/licenses/by-
nc/4.0/) which permits unrestricted non-commerdial
use, distribution, and reproduction in any medium,
provided the original work is properly cited.

A survey of physicians’ perceptions of
diagnostic tests for Clostridioides difficile
infection

Hae-Sun Chung”*, You Sun Kim®*“, Young-Seok Cho**, Jeong Su Park’ , Bo-Moon Shin®

'Department of Laboratory Medicine, Ewha Womans University College of Medicine, >Ewha Education
and Research Center for Infection, Ewha Womans University Medical Center, Seoul, *Department of
Internal Medicine, Inje University College of Medicine, Seoul, *Department of Internal Medicine, College
of Medicine, The Catholic University of Korea, Seoul, >Department of Laboratory Medicine, Seoul
National University College of Medicine, Seoul, ®Department of Laboratory Medicine, Inje University
College of Medicine, Seoul, Korea

Clostridioides difficile ZE FITtZAo]| CHst
QlAko|o] O1Al FEA}
o427, 2

b b b
lo[stoixtcetm ol Bchst FEkZ ALl mAL 0|2 m KA HE, *OIR|cHstm o| 3k

hEe

-
Q't

Abstract

Background: This study aimed to investigate perceptions of Clostridioides difficile infection
(CDI) diagnostic tests among physicians who prescribe CDI diagnostic tests as part of
providing direct patient care.

Methods: In August 2018, we provided a 12-question survey of gastroenterologists (the most
common referral source for CDI testing) to 35 medical institutions in Korea, asking them about
their perceptions of CDI diagnosis and testing.

Results: A comparison of the perceptions of physicians and clinical pathologists (CPs) found
that physicians had a lower perceived sensitivity of the toxin AB enzyme immunoassay
test. For nucleic acid amplification tests, physicians exhibited a perception of higher assay
sensitivity and specificity than CPs. The specificity of culture tests was generally perceived
as high by physicians, whereas CPs regarding expressed mixed opinions. All but one
physician and one CPs found the algorithmic test useful. Concerning the CDI isolation criteria,
physicians commenced patient isolation by concurrently assessing both test results and
clinical symptoms, rather than exclusively relying upon test results. Among CPs, 84.6% said
they could rely on symptoms to determine when to release a patient from isolation, while
46.2% of physicians said they would rely on test results.

Conclusion: This study provides useful information on the status of laboratory diagnosis of
CDI in Korea and what needs to be improved, which will help to standardize and improve
laboratory diagnosis of CDI in Korea.
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Introduction

Clostridioides difficile infection (CDI)<> THIE2] ] healthcare-associated infection© 2, CDI] 7!
2 fleiM s TRt S0l ARSE AL Qloi{1-4]. CDI JTE 915k AARe] S tide
2= C difficile 75, 52~ A 4 B (toxin AB), 54 382} (cdA, tedB), C. difficile 757} £-H]
Sh= glutamate dehydrogenase (GDH) 50| 9111, o]o]] thgh = 7|2 HI Y, latex agglutination,
immunochromatography, enzyme immunoassay (EIA), nucleic acid amplification test (NAAT), cell
cytotoxicity neutralization assay, toxigenic culture 5-2-= ThFstt 201810l = Uf XebAkelsta}
EO|E o= AISYSH A EXAtol| k2, CDI XA F- toxin AB EIASF NAATZ| 7Y &
SHA| AR 2L A2, 20151 A FZ2Aol| BISH B AR 7|0 -F-ofstA| ERUAL, GDH A
A3 713ko] felslA| S7FTHS 6]. T2 71l A 271 o] ZAbRle Z3eliA] 2201 QL
Ao, AP O] 29k 7} 7] hniet thefet el 2 AR T
CDI AR 242k o] Qlom Adsofl &po]7} Jlal o] & 3k At S 2= ehs)

A 7] wfiZoll, ofg] 7ho| EgfRlof= IHAARE S 2eAY BAIA 02 A& (multi-step
algorithm)ot7| & A SHIL QITH7,8]. ol A= oF&] 2141 eDI e 7] &t 2|42 gl
oz IA| 7ho|eriRle ARSI U ofg] 7ol =gl S Fatsto] ZF 7] o|u o g3l Eo] A
A A7 & vhdal] Aot e 2 0 2 g2tk

AAFE2 201592 2018\ = U Ik ARl ahat -2 0] 5t/ = CDIo| A ZIHo]] o]
A2 QN AERARE T HE QITHS 6]. 2 Aol M= BAHE A I E5HH CDI IS AA Q=&
F= 232l E2] eI I ALl| tigt Q1A S ZAFsEILA}F SHQIT
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Materials and methods

2018 8, CDI XITHHARS 7H ol QJ=lohe Asl7|ulnt o) & o2 cp1 AT Y
ZAAtel thgh Q1 4ol thal 12835 2Adal, = o 571 357l AERALE <J=]3Th1008
’d o1 10713, 500-100058/8 22713, 300-500%8 4 27132, 300884 o3} 17]3h). A7 Z3tE 55
CDI surveillance@} Z 2] o]l thgt YAFe] o] cDI ATHAL Z-g= W oj& % DI At WA #
AFS AA SR Ao Tt oA, eDI 2T AR] algorithm A7) 2 T 7 Alstand-alone test)2] &
]2 A9 AR 14, DI ALl thgt Adel A e] 914] g% Xrka|A o] A U Alegk
5ol -2 Bt =3t 5 2|, 5L ExE o2 AR5l HAShe 5 olg 7|3
= ATzl sk} 2 oloh Ashy| Ui R0l S ulslo] 2471 7] Rzl st} elok
AAFolo] Q148 Hlwato] cDI A AL thgh Q1418 ] a BAJ3)CY

[eXH 0-?-'

30

Results

2 oifo] PO Lho S Z|E0.2 Behe HHo] 577 (n = 15), Al chat 2k glo]
CDI AT} Qb 0 27t Z2laths Hilo] 38 5% (n - 10)2ICh CDI Y% 212) 3] 7] 2ol =
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ZAF AaAnko 2 SjAghs EHHol 52.0% (n=13), CDI I EHAARY] 24 Hg 3lel-e- I3lot
0] 48.0% (n=12)C}.

Ad/Fele] cpl e 7)o tigh o) A& njetstr] el ul=at /5 AR EAZ 210149
CDI JS7]ER1 1) “AAH24AIT e 33] o)y = /Aol A Aate] e 54 ANEE, 2)
‘toxigemc C. difficile == =20 st tfHAAL A == AR tiaeo] YA A A4 ==
Z AR 2740l thgh 2 A& ZARICE ‘Bl=at f3] 2] WA 30 2 AN 7F69.4% (n
=25), WAIBZHAZF REEA] F 5T} 83% (n=3), WAIGAARE JE7]Eol Y& B e gltt7t
22.2% (n=8)%IL}.

Algorithm ZITHAARS] §-8/gf| thgh FH-2, §-8-51th= ©RI0] 389% (n= 14), F-851A| T &
ko] I Q5hrh= GHH0] 47.2% (n=17), 2P Q5= 2H0] 13.9% (n= 5)_§ ZAME] R &
AH oz {85ttt vt §-85HAITE Heto] Fastrh= who] eAk= F-oJ3k 2lol= Qi
=2 Qslte 2 %A]XLE ohE <ol vl felotA] 42 o= u“7}51°*E}(P <0.001). L
2oL, Bty 9 XPHH AR, ZAE 9] =] A|ARLS] 7, A HFe] ofef 3 5] ZAIEE 7N
Aob f-83F 2 0 &2 st Algorithm ATHHEARE 032‘ ufj2] Al lol| tis, GDHE} toxin
AB EIAE A|3gt = N TE AlgslthE e5ol 7P Btal, thE- 2 = GDH 22 NAAT 4
A AJ885IAL FAlOl 22 =2 O = toxin AB EIAS: Al 6&*6& 20 2 GG THGDH Hoxin
AB EIA—GDH(+)/toxin(-)>NAAT, 58.3%, n=21; NAAT or GDH—> any(+)—Toxin AB EIA, 33.3%, n
=12). NAAT ©= ZAH Aol sl A= 10.5% (=47} &L AR 718 Z-2 W o] 11 271491
AAkE 28 Q6L 3o algorithm AR &8 Q5tth= SEAF SH 1 47 |ARAL
T2 NAATZ | RIZE=7} =01 A3 8het ZAAtol A9k B 4=7F A, A4, 13 24, toxin AB
EIA ZIARR] 371 o 1 50 2 NAAT 5 AR T e O 2 algorithm ZITHHARS: Al2{sl|of
Shoha 2odsic)

Y 57| ke] Aeratelatat el ot ol /4dele] 7iE DI AT Afel| Tigh Q14] H|w A
THFig. 1), toxin AB EIA ZAFS] RIZEof] thaliA] = /dolut Je-AAR &k} 7o) R Yrar
AYZLSIA R T o &2 QFele] Al RIZtET L o Wa2 & 4= AU BHH toxin AB EIA
9] Eolof tjsiA= A7t RIekEAre gt} ol Bk At 0 & =7 /141& ok )]

ool
rok

ATE NAAT AALS] RIZHEofl chsfiAl = /o)t ZIekAAre]shat HEo] m& 25] =7 145}
TASS L+ AJAN AAT—J Eo|rof thafi A= /et ZthAtelstat B o] i 35|
7 QUASH US4 AR, Qg7 AL gt A Eo| Bk Aty o & =7
QAL sHar QY.

Algorithm ZI Aol st Q14] H] W ATk(Table 1), Y] et AT AL st 2 o] Q]
algorithm K EHAR] 3-8-/dof| thet Q1415 v wabH 8 eatrtal St AR 42 g A

T A5k /delet 2T Akl ekt 7o) o] NAAT T AR Aldel] tigt o)A S H] sk
72.7% (n = 16)7} NAAT T HARECH= Th2 ZAke] Beto] H g ahrh= o o| it /el
9.1% (2/22)2} Ak skt 7-2] 9] 18.2% (4/22)+= NAAT &5 AP} 518 7Hs5ithal ok
3, 4749191 9.1% (2/22)2F ZITHE AR gttt 721 9] 18.2% (4/22)= NAAT T AP} 518 715
SHofaL Hokth
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Fig. 1. Comparison of perceptions of the sensitivity and specificity of diagnostic tests for Clostridioides
difficile infection among physicians and clinical pathologists. EIA, enzyme immunoassay; NAAT,
nucleic acid amplification test.
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/el et HtAref st} HEe]e] epl A A& 7)ol st o)A vl wsh A, d/del
KA st 2o = AL ZaE BEEA] DesiA| R QldelEollA] AL Aatolgt of
Eohs THEOHSTUA 02 F/4d-S 7Rteto] ARl Al&StH= o)7do] HATH38.5% vs. 61.5%)
(Data not shown). ©]2} B2] 22| sjAl] 7|20l tisiA= JkaAreeta} dEe)o] 49 2rat
84.6% (11/13)7F 3730l 2| EslA] Al S IS 4= ATkal 3k, /el o] 749 46.2% (6/13)7F
AAL 23S Bl A2 S s AL S8t Table 1).

Table 1. Comparison of perceptions of diagnostic tests for Clostridioides difficile infection among
physicians and clinical patholosits

Physicians

Perceptlor} on the Useful Useful but in need of Notuseful  Sum
algorithmic test countermeasures
Useful 0 1 0 1
Useful but in need of p 10 | 19
countermeasures
Not useful 1 0 0 1
Sum 9 11 1 21
Perception on conducting Needs to be supplemented
NAAT as a stand-alone test Acceptable by other tests B
Acceptable 0 4 4
Needs to be supplemented ) 16 18
by other tests

Clinical gy 2 20 2

pathologists
Criteria for initiating isolation ~ Based on tests SO GRS Sum
well as tests
Based on tests 2 3 5
Based on symptoms
3 5 8

as well as tests
Sum 5 8 13
Criteria for release of isolation ~ Based on tests Based on symptoms Sum
Based on tests 1 1 2
Based on symptoms 5 6 11
Sum 6 7 13

Abbreviation: NAAT, nucleic acid amplification test.
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Discussion

YIS DI A2} E ARk o) i(06.2%) CD FEFAANS @) 25k 2 0 2 Uehgel,
ol CDI 7 FARO 2 The MARYSI WA 2] E Wto)] mheo 2 AlR
Atk DI AZ A2 S AT wi= 48.0%7F CDI JTHARe] 84 A%t Selsk= 710 2 HHs}
of, 34 AANEO 2= A7} 2| RE Tk SA1E 7HA] 7]oll= vl gatttal Aot ddelE
o] JtiH o g Az Artt= % é 5 %“E} °W«H CDI At 7]%01] st o) d2 2 A

kel st 22l et ¢ bH 718 DI XAt tigh @14 Bl w3ls uff Q&2
NAATO]| Tz A|7H 917t e, o) ol thgh A2|7h =2 71 0 2 ZAFE|QI AL, ofof wh2} NAAT 7
AL ATHE gte) 2T 2 5ol A-8-5h= Hl &0 w52 F790 & 4= AT C. difficile HI Y A
o Izt of thshAl= /el et AR et} - 2e] B =4 Q1AISHIL JUAIRH A o
2 o)) Al Wit=rT & o] =941, C difficile culture S-0] 0]l thali A= Y/de) 52 XA
7‘4_§—‘£—7ﬂ Q14 %3}5'— U= A, A Akel st 7ol 52 o o] ool 22 o] &
4= AR o= W/el7t il At Hhoks whi= vl F A T Y 249 Q] oA
1} wopH 2| ek ZgkALe st 7o) 7t =3 wii= v Z| o]l H| E0]2Q1 2] /o]
$ Avts S0 BUER|T tEANs o=t Wrkal A7t 4= Sl SHo S

O

w0 uE o
o o r
oX, HJE

Algorithm H *}Oﬂ tish Q14] vl arofjA] Soldk pheh -2, RIThdAe] st} X -7ol= Heto]
g estetal g9k Aol AA2] 90.5% (n = 19)R 2L, YAde)= AAMEE F-85hctal B A
o] 42.9% (n=9)°2 H ko] =W 3}rtal 3F52.4% (n = 11)2} B-&-0] H|SJTh= o]t} o]&= 7
B o2 Ql/defut Rtk Arelgtat 7] B0l A algorithm A THHAR} -85}t 9] 7o)
TH90% 4 E)°lut Y2l 50 algorithm HTHARS] 5-8/d ) thish Tt Ake] st} A F2]of]
Hloh A2 o] FAAR H=E 71X A2, Al et tigh of2] QAES A AL
process2 A, Trajske ckdatelatut AR ole} ZiAte] 2Z Ant2 71 o gkl Aghnt Ak
sto] s A5t dikelel 7 xfolakar o AZIT CDI ZIthol] 9lo] NAAT T AR Bt
o] B e 5t HollA M Ae)&at -] ot /1ol o] o) o] Yx|oh= 2 o= Helr,

WFolet kAol skt A 72l 9] cpi A ] A2 7|zl tigh o) A S vl wd uf, s A3

Agsh= d/defel B¢ A siAloll o] ARl AAL AHE 2= sfiof ghrk= Q1Ao] o
28t Aoz Halr} 9_11,} NAAT ZAAFe] 9. 21422 0 & oFdo] L} 2= 9Jo] Ag] a4 2 2|
2 ga} Wyol| o] &3 4 glom, tjEEo] slo|=a}olofA] HHE A} 2kx] BHolS 9J5 ZA}
=il %1‘:}[7, 8].

B A= 235) 9J4to] o] CDI surveillance} 2 2]of] thgt cDI ATHA] 47‘ T Aot &
T CDI G Al AR 5 Yl w80l $42 Folof & ARES Bie] s B Ao &8
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~

4> 902 0], CDI algorithm A} |7 2 TH= ZAlstand-alone test)l] Tet 21418 Z2A5t0]
5 AW 02 2 7HsS ATk A % Jé 9 A3 ol B2 AES 4 Al Ed cDr Y
U7 HALS -&-5Hs o) 7ol tht YAte) o] Q142 Tjofato] Ztke] 88408 A A 4
ch. CDI gkzAAe] Tt RIZkE, So] =of thgt
2 atolel ui st 5 o 2712 Woll A Zt 7Ake] 4ol Tt vl P71E & 4 9
7120l 712 AU HZ o2, cDI ATHHARS 0] il
L ggtol|x 0] 88497t A A ot A ek & 4 ek
AME‘ ko] @t 7o) B o3k ARl tish 985 JHE Al Fka
o}

o, 39 Mo ¥O L od ol
oo fr 1o 30 2
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LT
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174: B Aol A= FAM2 27 218351 Clostridioides difficile infection (CDI) JTHAARS: 2] 25}

O
= Qo) 5] ol skilol e Q1412 ZAskA sl
w2018 8%, CDI HALS: 7H wo] 9] 2|5he Ashy|Ujat Wl S tido & cpl AT 2 7

Aol Tk @14 of] tfsl 12282 A/ s, U 2] 572 357 ol AEZ2ARE =3k

Ak Ak Ake]sh 7o) ot Qe o] I XITHAAL Q1A Blal 241 Ax, 91427} toxin AB
enzyme immunoassay Al Thsl #1732 RIZHE7}F & o] Wokth Nucleic acid amplification test ZAF
of| tishA= A de)7h Xk Akel sty Z‘_—Er——J Ho A7 Rzt e oF So| =7k =0kt vl A}
9] 5ol of thoii= WS AAA o2 =7 Q1A ot Qe WA, 2Tk Are et H
O 52 oJdo] thefsiAl Ea£ = of AU Algorithm AR {80l Rt Q1A o d2let
AAtelstat o] B 7b7t 192 AlelobH 25 f-85tthal g 23T} DI 22| 7|0l
tisiAls, A/delEellA AL Aafolt o] Edhe TETH A 0 2 S4-2 7iRtsto] A7l & Al
A3tk o o] Welt). Az sjA] 7]zl dishil= e ARe] st} 722 9] 84.6%7F 53l
94}—311*1 A E oA 4= ATkl oFA 1L, /el Q] 46.2%+= A S 2ol Gt

ZE: & A= U CDL A o] ARt 7iAdo] ook Aol tieh 83t RS AlE
starglo, ol =y CDI AR Reke] B3 8l 7iAdol] g0l 2 Ao = AJZHHT
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