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T

rlr
nBL

4 % FAFoR FAA

off

Clostridium difficle & 4% A3}

Abg3 #EEoe] 99hAl )9 (pseudomembranous colitis) S 4o 7]w 9]
dHoR FEA BaA, 4 AAEE AAd ZAA vde A v
T Ak FHZ A5 9skH Clostridium Difficle Infection(CDD)+= 4 d sk
A Aol Fa d9eg FAEn. wela CDIYE At A e

of2]gk Atarel 7]wksto]l <t ofg] AR OA HEolQ wiF o] ygE o]
A= ATAIAE]l AAHIL Ak AWM= Aol HiolE A SO
do] BAsAS Al FA7] wgo] dojuA "o wE ¢ A ©
Z7  F(absolute neutrophil count), H3d5 % &% (erythrocyte
sedimentation rate, ESR), C-¥F-g4 ©9 (serum C-reactive protein,
CRP)2 HA o= HA47] WAl T7t= = FXEolth
ZAEY AA el =2 7ZEA E (procalcitonin, PCT)2 116 o] =4t &2
TR G4 A E A WHdo] HA FAvk A Al U
= 2 (endotoxin Wk Alit ol o8] wAslE 2B F 7l (interlukin-1a,
interlukin-6), & %A1 A} (tumor necrosis factor, TNF-a)9}2] HFg-o 2
AAAT. PCTE 2 SAAl 3-4A1 2000 7S e oy A7)
A SAHoR WA 6AIZFF] Ha FXo RdatA k. v =
25-30A17to® WA ALY FAA ALEoE
VA FAA AT, oy F7HA 1 kg

a2 FAA vhg FUF e A
B2 HUbE 2 vk =3 PCTE Hiolel~ fAdo=w AAGE= Al
O =71 7Hv}l (interlukin-a) o] &3te] X7 2437 wio] A 7
o
-

3 vhole) 2 g FAHsEd mgol Huf ot vhe
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2. A5 2 W

2.1. U7 &=}

2 A= 2013.3-2019.017HA] Al gl 4k Hede] gl B QoA

Clostridium Difficle Infection(CDI) Xkt

PCTHAIZE Aldle 8789 AE tdoz st CDIRI S-S diwn] Y4
)

A}, Toxin enzyme immnunoassay, 342t S ZAM(real time PCR) % 17}
A olelA FHem e AeR Aossldt. CDI #4Y9 TTETE
Infectious Diseases Society of America (IDSA)7}e]=g}2lof] uwle}
Non-severe, severe, fuminant®] 37C 2 U¥Acl 3 25 W 45X
7F 15000 /mm3 olsfolar & A o}E]d(creatinine) % 1.5 mg/dL V]

N 3 L
Tkl Al non-severe, WBC <=%]7} 15000 /mm ©|Ae]lar g3 A g oleld
(creatinine) 1.5 mg/dL. %3 A] severe, &£ 59 EJsx oA HHA
Al, A2 (megacolon), &= A (lleus)5o] E¥E Al fulminant® # o &}

[ex]
ps

. y y % =t

o] JFII=ES HaloEgedFrl. sk Aste FHauste] A ARA

(Congestive heart failure), *|ul, T #H 23 Fulg~ A3 IGx FHS
A



Adetgd |, PCT, CRP A7} ZAMHAS. €% CRP
nephelometric method using the Roche Cobas C 7025 £3&to] &elw ¢l

E 80
£ 53519 FAsATE Toxin A 2 Be #%F& 8tsh ws) wel B
(CLIA)®H o2 LIAISON Cdifficle toxins A&B kit(DiaSorin, USA)E A}
g3ate] golstgltl. Cudifficle PCRS Real-Time PCR¥WH o Z  Xpert®
C.difficle kit(Cepheid AB, sweden)E A}-&391

A]

kol

fary

a7 PCT 4* & chemiluminescence method in ananalyzer Cobas

23 A Ag

USA) = ol&staith SA=9 2) &85 g s &= 4

* AL HFes T AR MR

o 7 259 vlue 59 338t S (Independent
t-test) == W-31EY U 74 (Mann-Whitney U test) 2 AF&3F90 1
9 &E(p-value) 0.067 WL A on] Ql= FHo=w
ot A7) A 54 B4 (Receiver operating
characteristics analysis)& AF&3to] Z+z} PCTeF CRPe A<}
U ES =439 3L, Youden A<=(Youden index)S ©]-&3}<]
FA7] 2Hs 54 B4 2YZ(ROC curve)’de] Az (Cut-off
value)S #2183t PCT9 CRP9MS] Ad &A= 5ot

A+ 752 (Spearman correlation coefficient) S %3k &<lsl3l



3. 4 4

Z 8789 sl Ao E3FEJAIL Non-severe i 469, Severe
359, Fulimnant = 69 o2 AT T4 +42 I 1(Non-severe)
468 ¥ 15F 2(Severe ¥ Fulimnant) 41 o2 Fo] A3ttt 15 1
-‘ﬂ b}ol-‘ﬂ THR 644 M, FAY vlEo] 452 %= FAFAL 1529
2 7074 FAde &0l 668%= FlE ATk o]}

3o

ole] F 8

gl ol F el folg ol ATk pEARe A 1F1AA 2
7

W e A7t 61.9%, 185 2014 842% % 1E2004 Uizt om uhAy
St Ag-o Ne7 foskAl =S tHp-value 0.026). Charlson

co-morbidity Index 2] A% 1% 194 1.67 £ 220, 1 24 197 +
1612 Y FF=e ARG fFosta @2 oz gl
(p-value 0484). &3 WG FX&= 27 1A 8175.0 + 4149.5 /mm3 I
F 2014 169197496970 /mm= = 1F 2014 9n] QA F718HS Folw
M/\,\‘jr(p value <.001). €% A#HolEd X Hg 17 14 076 +
mg/dL 14 2914 313 £ 287 mg/dL 2 15 204 w3t SIS
goldr 4= AUATt (p value <.001). 8 dAHE IF 104 2128 +
1333 /mm’, 78 2014 2629 + 1555 /mm = 1§ 2004 x4 Fhe
AReY SAgHoR ou s ZA = kgt AFv
0.73 g/dL, 1 2914 289 £ 050 g/dL. = SRI= S FAEH o2 2on]
Ao Gl = AT (p-value  0.001). F PCTE i 14
0.59+1.11 ng/dL, 1% 2914 5371699 ng/dL =& &% CRP= 1
5 1olAl 7.0946.29 mg/L, 1% 24 11.95+10.19 mg/L = &A=
(Table 1.)
oA BE a2 AR feofsiA kst (p-value
<.001, 0.015 )Area under ROC curve(AUROC)= PCTelA 0.794 (CIL

0.695 - 0.893), CRP9] 4<% 0.654(CL: 0534 -0.774)% PCT7} t] =& o=
2SS A= AE e 4 Al (Table 2.) PCT$ CRPE F33te]

%

_IX?LO‘D'
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0.81(CL: 0.73-090)= ]9 F7l= =AY FA

Aoz gy tHp-value 0.052).(Figurel) Youden
Eolo] 2513 28 Y 4 9= cut-off value= PCTolA 0.27
ng/dL (W% 86.8%, 5°l% 64.3%, ¥4 d=F 702 %, =4 d
84.8 %), CRPeIA 262 mg/L (W% 921%, Sol% 405%, ¥4 -
585 %, w4 dFE 8 %= AU (Figure2.) H3F Pearson
correlation FALlA PCTeF CRPE 5Falgh 44 AgdAAE 7HA= A

glad 4 AATHr=0.50, P<0.001). (Figure3.)
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Table 1. Clinical characteristic of study patients

Severity
Group?2
Groupl
(Severe or p-value
(Non-severe)
Fulminant)
(n=42)
(n=38)
Age, yr 64.4+15.6 70.7£14.8 0.047
Sex Male 19 (43.2) 25 (65.8)
Female 23 (63.9) 13 (34.2)
Acquisition ]
Nosocomial 26 (44.8) 32 (84.2)
Community aquired 16 (72.7) 6 (15.8)
History of
o YES 24 (44.4) 30 (78.9)
antibiotics use
NO 16 (72.7) 6 (15.8)
Unknown 2 (50.0) 2 (6.3)
Laboratory .
o WBC, 10°/uL 8175.0+4149.5 16919.7+9697.0 <.001
finding
Platelet, 10%/uL 212.8+133.3 262.9+1555 0.169
Albumin, g/dL 3.36+0.73 2.89+0.50 0.002
Creatinine, mg/dL 0.76+0.27 3.13+2.87 <.001
C-reactive protein,
7.09+6.29 11.95+10.19 0.015
mg/dL
Procalcitonin,
0.59+1.11 5.37+16.99 <.001
ng/mL




Table 2. Comparison of

serum procalcitonin in non-infection group

AUROC a Optimal Sensitivity Specificity PPV (%) NPV (%)
cut off value (%) (%)
0.695 -
PCT 0.794 0.27 ng/dL 86.8 64.3 70.2 34.8
0.893
0.534 -
CRP 0.654 0.774 2.62 mg/L 92.1 40.5 585 &5




ROC curves for comparisons

] PCT
08| = ~ CRP

0s | -

Sensitivity

04|

00 02 04 0% 0s 10

1-specificity

Figure 1. Diagnostic accuracy of procalcitonin and CRP for clostridium

severity discrimination



Group 1 Group 2 Group 1 Group 2

Figure 2. Procalcitonin (PCT) and CRP levels of patients with Group 1
and Group 2.

_10_



Pearson correlation coefficient
r=0.50 (p<.001)

i

Log,, CRP

Figure 3. In the Pearson correlation study, PCR and CRP were found to
have a distinct quantitative linear relationship(r=0.50, P<0.001).
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A5 Fiol FF EERA Tt ABF &3 AYARE AF 5T

AT 7)EFA T Yolrt A AL Al PCTE Farsle]l AdS

A= A2 A AME7Ibe @SAIA Fo2d FAA A "

TETEE B/METE 4 e PCTY AAZ dsto= 279
R13 Aejolt). Dazley J. et al o FA}
% Al CDI®] TF=7F 5ol 86%, W
5% 75%=E g<l5o] 0.5 ng/mL 7] 2
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Can Serum Procalcitonin Level at Hospital Presentation
Contribute to Predict the Severity of

Clostridium difficile Infection?

Lee, Jae Yong

Department of Internal Medicine
Graduate School

Keimyung University

(Supervised by Professor Lee, Yoo Jin)

(Abstract)

Clostridium Difficle Infection (CDI) can appear clinically in
asymptomatic carriers, from acute infections to fulminant infections. In
CDI infected patients, if the severity can be predicted early and the
treatment direction can be determined by serological examination, it will
be of great help in improving the treatment and the patient’s prognosis.
From March 2013 to January 2019, 87 patients who were diagnosed
with CDI at Keimyung University Dongsan Hospital inpatients and
outpatients who had a serum Procalcitonin (PCT) test within 72 hours
were analyzed. Receiver operating characteristics analysis was used to
measure the accuracy and sensitivity of PCT and CRP. Statistical
analysis was performed by dividing into 46 non-severe patients (group

1) and 41 severe and fulminant patients (group 2) based on the severity

,19,



of CDI infection. Serum PCT was found to be 0.59+1.11 ng/dL in group

1, 5.37£16.99 ng/dL in group 2, and CRP was 7.09+6.29 mg/L in group 1

and 11.95£10.19 mg/L in group 2. Both numbers increased statistically

significantly in group 2. The cut-off value that distinguishes groups 1

and 2 identified by Youden method was 0.27 ng/dL in PCT (sensitivity

86.8%, specificity 64.3%, positive prediction rate 70.2%, negative

prediction rate 84.8%), and 2.62 mg/L in CRP ( The sensitivity was

92.1%, specificity 40.5%, positive predictive rate 58.5%, negative

predictive rate 85%). Through this study, it was confirmed that the

serum PCT level within 72 hours of symptom onset was closely related

in determining the severity of CDI, and it was confirmed that the

accuracy was higher when the severity was determined using the serum

PCT level of 0.27 ng/ml. The above results are considered to be of great

clinical help in that the non-severe group and the severe, fulimnant

group can be estimated at an early stage, and the treatment direction

and prognosis can be predicted accordingly, and further follow—-up

studies are expected.

,20,
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25 194 7.09+6.29 mg/L, 1% 2014 11.95+10.19
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