tEERFEREARLE Bulletin of Hokkaido University

%455 (FR304F) of Science, No0.45(2018)
X Papers
HIERERICET5T0ALY P2 VX EERBEOBRKNA AEORKRE
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Abstract

Procalcitonin (PCT) is the prohormone of calcitonin and is synthesized by the C cells in the thyroid gland,
but is hardly produced in healthy individuals. The concern with PCT has been growing as a possible marker
of the systemic inflammatory response to infection and a lot of investigators have reported about the diagnostic
value of PCT for severe bacterial infection. Sepsis is the most common causes of death in hospitalized
patients. In cases where sepsis is suspected, it is necessary to carry out some laboratory examinations in
order to make timely clinical decisions. In gastrointestinal disorders, sepsis may occur due to biliary tract
infection and bacterial translocation from intestinal tract. We retrospectively analyzed clinical data and blood
culture results form 49 patients with infective and septic episodes in digestive diseases, to assess the clinical
verification of PCT semi-quantitative test in diagnosis and severity assessment of sepsis.

We compared serum PCT level with blood culture results and other inflammatory biomarkers: WBC count
and C-reactive protein (CRP). A total of 49 patients were divided into two groups using PCT cutoff value (2
ng/mL), CRP and WBC of patients with PCT =2 ng/mL showed significantly higher than those of patients with
PCT <2 ng/mL (p<0.05 and p<0.01, respectively). At the same cutoff level, we studied the relationship
between PCT level and positive rate of blood culture. A positive match rete between patients with PCT=2
ng/mL and positive of blood culture was only 25%. Blood culture results positive and pathogens identified in
9 patients, and positive rate of blood culture in catheter-related bloodstream infections is 60% among them.
In the cases of 6 patients with PCT =0.5 ng/mL, blood culture is negative, however the pathogens were
isolated from a biliary tract or ascites, an catheter of IVH and strongly inflammatory reaction were shown.

Blood culture is one of important tests, however the causative pathogens cannot be identified in many cases.
Since PCT semi-quantitative test is easy to use and operate, and the levels of PCT correlate with the severity

of bacterial infection, therefore PCT may assist in diagnosis and severity assessment of infections.
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PCT $EEREDERKMBERMEICOVWTRE L 1=

I ®REHE
1. &

2009 &£ 11 AN 2010 FE5 AETH 7 5 ARIC
MIRTR OB ERBUEERERBRICABREL, 20
BEERAEIRD B BEFE F#5ELY, PCT, CRP, Mik—#&
BE (AnEH), REEFERBEOITXTEZREBFIC
EEL-BEORERRZNRE L. XMREF(E
49 5 (B 2151, &1 28 5I) T, BREREZHIIZKL S
SEETIE, AT—TI/LEERMAE 5 B, JHIEERRE
fiE 8 fl, BEREEOHIEERBEAE 25§, BRE
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2. BWEAEREMERE
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EEDAEREXY b, T7—LXPCT-Q (F1}k
METE) #ERALE. BIEXERKRES CERKE
EREIAITofz. MiRZEMFESBEL T, HIXEIC
FEVMFZFY FORKFETOITHET L, 30 KIS
RIGERIZENfzaY bO—IL5A4 VEHERLIZS R
T, TR A4 UDEH% reference card DEFH &
BRTCHELTHELE. TARSAVDBRRIZEK
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(2+), 210ng/mL: (3+) D4 EEDHT I —IC
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WD H vy A J{EX 0.5 ng/mL Ll E, EAEBIMED
hy FAJHEF 2ng/imL ULEE SN TS,
mMR—BREZZEEEHMKSITEE XE-
5000 (YR Ay o R) IZTHRIFEL, CRP L LA-CRP
(ZTYVVRBEE ZVb—FR—AT1HL) %
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FFRERRAR MLEEIERRAR LD 2 K%+
v hELTEMESTL, 6 BREEELE. RRTIK
MRBERBIREEEEGT EDEANICK HFRZH
ZR(TDHHIZ21EY FTOREBZHEL TULVA,
BEOKRRICEY 12y FOHFDERE &7 > FIEH
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1. RERNOEBE N\ AT —h—LMKIER

£REHITO PCT EDHRERRIE, PCT (—) # 18
f5l, PCT (1+) B 1541, PCT (2+) B 124l PCT
(3+) BaplTHY, 2EH 49 Fich 9 ffl THiKRES
ENGHEEGE o= (R1). KEHNTEREEDL
Bx95L, h7—TI)I EERMLESHTIE 5 fFid
4 5l (80%) T PCT {EANEMEKIMIE &SN D
2ng/mL UEbEBm-oTHY, MREEDEGEEL
60%EBETH-1z. CDEBHLSTIE, PCTE
MN2ng/mL ULEZERLEFRDEIEE, SHILIFRE
fET 8 Bl 3 45l (37.5%), BEXREZELHFIRE RS
fET 25 flch 8 5l (32%), BEFRIRREFIET 3 il 1
5 (33.3%), FEIRZRRAEEMN OFI&EAY, KREMGE
FEROLNGM -z, MAREEOBEERLEKT
AT—TIEERMELUNDEEHECTIIELZROL
Motz (R 1).

AT—TILVEERMAEH TOREREEROFM
R 2I1TRY. EF 1 OEBEERILERET, CRP
DEFHNREHON, MREREEL IVH AT—TILIEE
T Candida parapsilosis W5 Bt St=hY, PCT Bl

1 EEHNOREY—H—& PCT, MREEBGERDLLE
CRP WBC PCT (n) mizEE ()
- . meantSD mean+SD “ A9 @9 (39 0 *) .
(mg/dL) (/uL)
Total 49 9370 13,644 + 10,502 18 15 12 4 40 9 18.4%
CRBSI 5 6.9+59 11,424 + 9,240 1 0 3 1 2 3 60.0%
G. 8 126 +6.9 19,803 + 17,040 2 3 2 1 7 1 12.5%
HL&P 25 94+78 12,280 + 9,253 8 9 6 2 22 3 12.0%
K.U.l 3 8.8+6.5 11,433 + 8,344 0 2 1 0 2 1 33.3%
R.I 8 7.2+53 13,969 + 6,925 7 1 0 0 7 1 12.5%
CRBSI : 77— 7 /LEAEMIMIE, G.|: HLERPE, H. &P : FFEERRPAES S VL,
KU.l: BREEERE, RI: FRaFHREE
x2 HWT—TIEERMEFRTORELEY—N—& PCT, MRBEESBE
fESl R PCT CRP WBC MREEDBE AR E

1 F (=) 4.94 7,220 Candida parapsilosis  IVH (Candida parapsilosis) [z

2 F (2+) 4.89 27,760 Staphylococcus simulans, MRSA EEMAaE

3 M (2+) 4.93 6,920 Staphylococcus epidermidis Bz

4 M (2+) 17.40 9,560 (=), IVH (=) A=

5 M (3+) 2.50 5,660 (=) , IVH (Staphylococcus capitis) CV h7-ThR

m R IEETH- . RAMEFEHBRPEICENTE

PCT EQLENROONLGNI ENBESINTEH
Y&, COEFLEREMTOREELHBIEIND.
fEfI 2 & 3I2DWLWTIL, PCTED LR, REHEYT—
A—DLER MEEETCOREEDDBDIERN S,
AT—TIIVEERMEE L TFEIEGL. EH4 D
EMEBIET SHHENYEEESR CTARRIC,
RIERIGHFRD 5NT=1-8 1 BMERIH S MBAFEIE
EXInTL . PCT {EA (2+) & EFLTULVA,
mFEEMNS FREREEEE S GEN>T-. CDIE
fFITIE, MRBBRBEERRICEI T BEFEOR
REREICLHBENMIDATL 26, REEOD
BRHEICEEZEX-FEMENH L. EH S5 FERE
ENHDIARFTOEET, IVH hT—TILIZK B
2EFOVREEERL, PCTIED 3+) LEEET
L=A, mMFEEHLISEFRRBOBREIETEG M-
f=. TOEHID CRP H&UBMEREITZENIT LEE
WRIEERIEZ RSN o12hY, IVH AT—TILIES
T Staphylococcus capitis W& &4, BMYE %58
CEOLNDEFTH 1A, PEYOREERED
EEIMEEDOFRERTH -
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&3 PCTERRI TOREMEY—H— L MKEBGERDLER

CRP WBC Blood culture
PCT n
mean+SD  (mg/dL) mean+SD  (/uL) (=) (+) [Pk
(=) 18 5.02+4.34 9,563+6,440 15 3 16.7%
(1+) 15 11.32+7.55 11,62146,723 13 2 13.3%
(2+) 12 12.79+7.29 20,534+14,850 9 3 25.0%
(3+) 4 10.2946.73 18,930+12,750 3 1 25.0%
* X
—x ' % p<0.01 | 1 56¥% p<0.05
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2. PCTIEERENSAAT—H—LDIEH
£EHI%E PCT EICKYNELT, REM/NMA

Y—h—ELDBEFRE®RET LIz (k3). PCT (2+) &

& PCT (3+) #TIX, MABBREBMEEE PCT

(Z)BEOPCTUHELY @M oA, PCT(3+)
BTH25% (1/4) [TEEFH>TULV=.

CRP {ED Ft4{E (mg/dL) 1%, PCT (—) 3 5.02,
PCT (1+) 3 11.32, PCT (2+) £ 12.79, PCT (3+)
#1029 THofz. FEHIH 4 Hl& DL PCT (3+)
BERE, ThEAOATI)—0 2 #BTH CRP
EEtREICTHREIILI-EZ S, PCT(—) 3 & PCT

(1+) B, PCT (=) B & PCT (2+) HOHIZEE
BEFEMNESH Nz (p<0.01) (B1) . FhAs

4 PCT fEZERE A DB MERE D LI

[CIXBFEEEERD NG oA, PCTENLFRT
5IZDONT CRP B4 LR S BRI R TE /<.
S, EERMENHY A T7ETHS 2 ng/mL
T 2 #HICTHHEL CRP [EQEZRKELT-. PCT (2
ng/mL Ki#) (& 33 T CRP fE (meantSD) &
7.88+6.72, PCT (2 ng/mL LA L) #I(X 16 I T
12.1617.02 £ Y, tREICTHEEENZEH BN (p
<0.05), PCTHAhw bA JEXKEZ 58 T CRP f&
MEFLTUL: (H2).

RIZ PCT &L HMERHDOBERIZDOVTEREKRD
BEt &7 o 1=, BILERE D F9E (/uL) (&, PCT(—)
#% 9,563, PCT (1+) # 11,621, PCT (2+) £ 20,534,
PCT (3+) # 18,930 THof=. PCT (3+) # %k



£4 PCT Ay b4 DfE & MBREEZERDORET

m&FEE (n)
v A T{E : 0.5 ng/mL
+ -
pcT | 0.5ng/mL LI E 6 25
(n) | 0.5ng/mL *ki& 3 15
mi&EE (n)
A bA T1E : 2 ng/mL
+ —_
PCT |2ng/mLELE 4 12
(n) | 2 ng/mL %% 5 28

WE=ZhZEhDO2EB THREICTRELIZEZ A,
PCT (1+) B & PCT (2+) B, PCT (—) #& PCT
2+) BOAHELGLREMNREH 5Tz (p<0.05)
(B 3) . F¥f=z, SHICEERMEDHY b4 T{E
T2HIZHELE-EEOAMEE (meantSD) [,
PCT (2 ng/mL k&) B 10,49816,549, PCT
(2ng/mL LAE) B3 20,133+13,954 &7 Y, tRTE
ICTHEEENREOH 5N (p<0.01), CRP B & EHkRIZ
PCT Ay bADJEZBZ A THOEKBL LR
LTW= (K4). LAL, WTFhDiEE&E CRP, B
MERBDBIEMBEFLELS AT LTHEY, BEELSND
BERICEEEZITTVWSAIENTREINDE. FNE

NDONAFI—H—DRERDO EREFIELZ DA,

PCT fENLER LIS EICREMENAAT—D—3
ERLTNR I EAHRTE.

3. PCT{EHvY bADIELMEEEDBIERE

PCT hy A JEDRTE L MRIFEDEHEED
BRICOWTHEZ LR (R4). £9, RKMEDE
Wrhw b4 ZfE (0.5ng/mL) THETLEBEOMmME
1EEBMEEE, PCTIE (0.5ng/mL ki) 2 16.6%

(3/18) , PCT {i& (0.5 ng/mL LLL) B 28.6% (6/31)
LY, PCT LMKIEEREN—BLIZEIE (—H
) 1% 42.8% (21/49) , BEE—EE 19.4% (6/31) ,
PEPE—E3 83.3% (15/18) THo1=. &I, FIE
BMFEDNH v b7+ T{E (2ng/mL) TRBDHRETZ L
fz& A, MikEEBGTEREE PCT fE (2 ng/mL K iH)
£ 15.2% (5/33), PCT {E (2ng/mL L t) B 25.0%

(4/16) &7 Y, —HE 65.3% (32/49), BHE—H
3 25.0% (4/16), FEM—33E 84.8% (28/33) TH
ofz. MREZO—HBENLADE, EERMED

Ay bAT{E (2ng/mL) THIE LEZIZSHRMER
BN, MBIEEGHRIFET T IERELY,
17 15 (34.7%) T PCT LMREBDHEENTEH L
TUWW-. MARBETCORRFREEICOVTIECA
FTHHRALRENH DA, B RUME & RME >
IVYBETOMREERETIE 30~40%EED
BiERED|/EL H SO, PCT E 2ng/mL LA EDE
TMREEBEERN 25.0% BN -2 LI, Ch
FTOHRELFIXRELGREYIEHL, MREBETD
IMAEDHEEZEDOH L AR TET .

4., REHNRA AT —H—LEEREHER
MBEBEF LT OMDOEERE TRIEEMEYD
NREHTEERMERS ITFRT. 2ESFOH TR
EEMNBELE>-DIL BT, MBEUNDEREM
MO REAEDREELN DB SN-DIEX7HITH-
f-. MEIEERETHEL G- 961D 5% PCT B
MN2ngmL U EELEST-DIF 4 BFIDHTH>T=. fE
5l 6 (EEEMIAE) SEHT7 (BE) FFR2 THERT
L=hT—T /L ERERR M fE % &% 5 fEHI T, fEHI 8 (BB
B, FFEZE, FF#aE) SEF 9 (MImEMES 3y
U, BIEEREEHEERX) TFEROBEVWEEEET
Hotf-. MFEENEHETHIZEhhHET
PCTENEETH>T=DIE I FIT, D5 BIEM 2
(BAEE, EREE) SXUEH 3 (R, &R
fkfES) CIXMAEEE =L IVH A 5 Candida 353
BEInf ChTEEERRED-O PCTENLR
Liahot=&EZA NS —AT, fEH 12 (BE
BUMAESELY) TIE PCT, CRP, A& E HIZER
L, BORERIGHRD onf-AlEREE,N S RE
BErEH I NG o= LAL, BBiHiEE T Candida
alvicans M1th|Z Enterococcus faecium & Citrobacter
freundii MR Sh, EE L HRICK 2IBERNDOER
RBENGTEHONTz. COIFEMIHEH 11 RIBERSR,
REE2), fEF 13 (FSVEERR), fEH 16 (KREEHE
A SHEERXR) TLEAMSEERSRLERHLN DM
BEADBE SN TN, WTFhOREHE BB ICERE R
BHAHY, FLENMFT—Hh—LERFEZLTWLS
CENDEERFEOPTLERLGREITER LT
WRREEEEZ ohr=. EH 11 A SIESR 16 £TIT,
MEIEEIIEEICIEE S TN Fzh, T XTOEH
THE, BEK, IVH G EDRI S M DEEM N S H
BLADEINhTEY, PCT EQLRLHZEOH LN
MKEEN SREEIERE TEEFLED, PCT
EXREREANREECHRMEDEFEEDS LVREET R
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K5 MEBRBFITZTOMOBEERE TRIEMEMAEMAIRE TEEH

fEffl  PCT CRP WBC MmEEE RHE ZTOMDBERE BRUEE
1 (=) 4.55 7,250 K.pnuemoniae
2 (=) 3.82 4,980 Candida palapsilosis
3 (=) 4.94 7,220 Candida palapsilosis Candida palapsilosis  (IVH)
4 (1+) 7.18 10,280 BStrepto.non AorB, Staph.epidermidis [BStrepto.non AorB (IVH)
5 (1+) 2.08 5,920 E.coli
6 (2+) 4.89 27,760 Staph.simulans, MRSA Staph.simulans (IVH)
7 (2+) 4.93 6,920 Staph.epidermidis Staph.epidermidis, Acinetobacter Iwoffii  (IVH)
8 (2+) 2.21 4,620 K.pnuemoniae K.pnuemoniae, P.aeruginosa (JR)
9 (3+) 15.97 22,320 Enterobactor cloacae
10 (=) 3.86 7,280 (—) Staph.epidermidis  (FR)
11 (1+) 1.72 8,300 (—) E.feacium, E.coli, K.oxytoca (RBit)
12 (2+) 7.95 41660 (—) E.feacium, Citro.freundii, C.albicans (RBit+)
13 (2+) 14.22 10,460 (—) Citro.freundii, E.fecalis, Proteus mirabilis (fBit)
14 (2+) 26.59 8,490 (—) Streptococcus agalactiae  (FE7K)
15 (3+) 2.50 5660 (—) Staph.capitis  (IVH)
16 (3+) 6.83 12,660 (—) E.coli, P.aeruginosa (fBit)
#6 HMIEZEDI-OHDNIEIZL LT CRP & UBMBKMA IS T H o FaEHI
EH MR PCT CRP WBC Mm#EEE  ZOHMOBERE RS
1 F (=) 0.20 5,390 (—) EGEE
2 F (=) 1.75 11,040 (—) WIREHREE, BARMEERX
3 F (—) 1.99 4,330 (=) SHEER FMHMEERE V4 ILAMEFRE
4 F (1+) 0.97 9,010 (—) KiaiE SEMEMRME BHEETe
5 M (1+) 1.72 8,300 (—) BB+ E.feacium E.coli FAEMHE, REEHER, BERX
BMLTWEIDEEZLND.
v =%

BmfE IS REEFEEELTREIY, KB kA,
hELGEDEFHDORIGERTEIDTHS. 1991
FEOXEEFEEFS (SCCM) LXENIEZS
(ACCP) ARIZESN 2 5% RIE R IGAE IR E
(SIRS) Z5RPIE] ZEE L, BUMAE LRPAE
IZ#2RE TS SIRS THDHEEELT=. SIRS DEH
IR, ARiE, PRORZK, BmERHD 4 EEHORESE
NEEINTHEY, ZDS>H2IEH &=L SIRS
ELTEMTHIENTED. Tz, BB EEES,
BERAE, ElE %S5 SIRS % FJEKIMIE (severe
sepsis), BMEIZEH LEUIGHBETHOEET
MHEFT HREZRMAES 3 v (sepsis shock)
EEZXRLRO. BMMEBRIILEWNVRREZEAEESR
HTHID, TIN5 & Y EELEERIMAE

BMmiEa vy 2L, BEITEEZRART S
ENFREUEICIDELGY, TORHITELZER
REBREZTL, RERZRZEVICHE TSI EAE
BEThb.
REFEORERICREZSINEOINAMFTT—H—
ELT, ZLOEEBETLLBENTHONTLNS
CRP o EHMERERIE D A JL R B E S RELAE LIS D
REGETEEH TSI ENHD. -, BEHES
PIEMEEEZALTVSEETIE TEORAETH
EFLTWWEIENHSH. &5IZ, CRP [EPCT &
EERTREENKIL L THS LR T 5 F TORRA
B EIRESETNED . BARMBIMAEZE S
1 R34 OBRMIEZIHD-HDMHENRIEIZL L
T, CRP L& (>2.0mg/dL), BImEkEZ (>12,000



L) F=FBMmEKRED (<4,000/pL) BHRESH
TW3H, SEBREFLE-496h 58 TIhDNE
HIZXEZEET, CRP LAMBBOATHELL
BEIZIK, N AT—h—LEIXBRmMEE L TEMT
E4L (F6). LML, 5604 2 HA PCT iEtEL
BmY, ZD56 160EANSERBELTERZS
% Enterococcus faecium & E.coli hM&H S h =
C &L, BMEICERT DRTREMED $H 5 REE R
NEOLNDHHZED PCT RELERKRMICERATH S
CEETRBLTLS.
MARBEIBMEZR DI BESITRENERS 1,
FEEORECEFRZERRGELTI0H,
BEABICH L CHEICHERLGRERERHIZ LN
TE5S. LHL, EERBEAOERRERHEENE
WIS EPRRBEFTTICHAIGDETHY, TLER
HMIGHKO o B EEBREEDEBECTIEIREL L
S2TWS. MREBFRED-HRMT 2 MAE= TR
ATIE1AXHY1I0MLT, 1y b (FTH -5
SH) ORMTH 20 mL DHTREFEET 51
o, FERBEDORIMEL 65%BELELVHNATINSE
HE, MAREERECTE 2 £y MEOAHRE SN T
WBH, ZDHBETERMEEN80%ETLMLR
ZLALWL. &5l #MMETHRATY CTITRER
BEEFRBLTVSSEEICE, MAEETORME
FEYVEBTZLTLES CELNRETHD.

LA, PCT AEEMBE R REDEANHRE Sh,

RE - BFEUEORFOFETFRICOVTHE DM
EhHY, RMEDENZODLWTHOFRAMEIEED S
no22Hb5. LML, VML ARBREETIEA V52—
JxOVyHAEESINSZHIC PCT FEAMF S
fn, PCTHEIXZNIZFELRETO, F-ERHEMZK
ZETHLLERLAL.

SED%ARMI T TIL PCTENLR L-5GE

IZ CRP vEHMBMEEEL LR EZBHTNSDT

EEBREECEERENAAT—N—DNENEN
DRIEHFTLERLTWVWSILEEZRELTWLS. L
ML, PCT BT, MIMEFZET S L(E, MK
EELOD—HBEATIEESLBNIENLLLE
LWeEZ 5N 5. PCT 2 THRIEBNEEDS
Bl ERICKDHEMBEEL, MREEFRMEFO
contamination (2 &k 2EMELEEEZZELEITNIE
L. #H(Z, PCT G THREELNIEHDIES
X, MBEEARICLKHIERFDER - FHETICE
HGREECERMATOEREN+S TR &
HELEZONDS. UEDZ EMNDS, BRMEDZE

DE=HIZIE, MEREEEEHLEBNN(FT—H—
DOFMZFEFEL, SHIRMTREIEL OEREBER
HNEERTIVLENHD. TDLEMNT PCT 28
FEZBTD— DOERRE LB 1+, BEDERKRAERK
PRIEOREBRLEEDLE THREMIZHET S
EI2&Y, TOFRKEIELGEHILEEALND.
SEIORE R E LI EEREETIE, BERE
fiE (BBE# - BBER) HMRERENBEEED S T4
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