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SIGNIFICANCE OF PROCALCITONIN MEASUREMENT
IN CASES WITH FEBRILE CONDITION DURING
CHEMOTHERAPY FOR UROLOGICAL CANCER

Yuichiro KURIMURA, Satoshi TAKAHASHI, Yoshiki Hiyama,
Teruhisa UEHARA, Koji [CHIHARA, Jiro HASHIMOTO,
Naotaka NisHivyama, Hiroshi KitAMURA and Naoya MASUMORI

The Department of Urology, Sapporo Medical University School of Medicine

We examined the usefulness of measurement of procalcitonin (PCT) for patients, who developed febrile
neutropenia during cancer chemotherapy for urological cancer. Of the patients who underwent cancer
chemotherapy for bladder, renal pelvic or ureteral, and testicular cancer in our department from 2010 to
2013, 51 had febrile events. Their clinical courses and PCT values were retrospectively reviewed and
analyzed. PCT was positive in 12 patients and negative in 39. The duration with febrile status was
significantly longer in the PCT-positive group than in the PCT-negative group. There was no significant
difference between the blood count values in each group, but C-reactive protein (CRP) was significantly
higher in the PCT-positive group than in the PCT-negative group. There were no significant differences
between the 2 groups in other tests with blood. There were 12 patients with febrile neutropenia (FN) but all
were classified into low-risk by the MASCC scoring system.  Four of these 12 patients were positive for
PCT. Our results suggested that, in patients with a fever of 37.5°C or more during the course of cancer
chemotherapy for urologic cancer, bacteremia possibly existed if the patient was positive for PCT. In
addition, the duration of fever tended to be longer and the condition was more severe. When the patients
with urological cancer undergo cancer chemotherapy manifest high-grade fever, PCT is promising and
valuable as an indicator of the severity of infection.
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NCTwab. PCT Ix, MIREROEIZB VT CRP &
D HIKEE, RWRELLENLTEY, BIEDOZHNICHE
WThoLanTwab?Y. F72, PCT I, FEEMELT
HEkE A AE (febrile neutropenia: FN) D BFIZH W T
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VBL, adriamycin: ADM, cisplatin: CDDP) # %, #3
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VP-16, cisplatin: CDDP) #ETH L. ThbDL Y
A 2T TIE, GC #EIE GEM ¢ 1,000 mg/m? (days
1, 8, and 15), CDDP: 70 mg/m* (day 2) % 28 H[H
T 1 3—A, MVAC # 13 MTX : 30 mg/m” (days
1, 15, and 22), VBL : Smg/m2 (days 2, 15, and
22), ADM : 30 mg/m* (day 2), CDDP : 70 mg/m’
(day 2) #28H M1 32— A, BEP ##:id BLM : 30
mg/body (days 1, 8, and 15), VP-16 : 100 mg/m’
(days 1 to 5), CDDP : 20 mg/m”® (days 1 to 5) %21H
Tl a—A&LTHiATL7.

NS BB ERAT ISR R T 37.5°C
Pl b oz 0 723412 PCT, WBC, Ik,
CRP Z#l7E L, MRzl Lz, Miss 83
7o 72 ERAL OFIRGERNC ThF SR8, RS 2 %
P2ty MEHL, BOREAERIRAOTRENEZ BRI L
7. FN EAFRER 500/ul BVF £ 721 1,000/u BT T
500/ul LFA~NOCTF 3PS N L IRFET, ki
37.5°C M EOSHN S BHE L EHRL72Y. N O/
#H 12k L Tl Multinational Association of Supportive
Care in Cancer (MASCC) scoring system O V) A 7 43
B2 o CHIBHE RS L7,

PCT 13 0.5ng/ml %% v b+ 7ftie L0 £
% PCT BPE&E (PCT=0.5ng/ml) & PCT B&EEE
(PCT<0.5ng/ml) 12431F, SNHd 2 BHHIZHBWT
MEAT R, e kR, FERGI 2% & ORREHE, 72
WIMAEDH M, FN OF ML Ex L7z £72, Z
NEDORERTFIZOWTOHEEABRIEIZIE Student ¢ FE,
# A 2 M, Kruskal-Wallis #i5%E % v, P<0.05
rREIFIICER S L.

GC: 28745, MVAC: 54, BEP: 654l
35741

%8 < 37.5°C
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5145
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PCT 2 0.5ng/ml PCT < 0.5ng/ml
GC: 9l GC: 28l
BEP: 35| MVAC: 1451

BEP: 1041
1245 394

Fig. 1. The patients who underwent cancer chemo-
therapy for urological cancer and suffered
from fever with examination of PCT values.
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MR IR s, e 0 B IR 2 & DR 1R
FEIZR LT GC %287 6l, MVAC EiE% 5 #l
FEHMESES 2 0F L C BEP %2 6561, D~35761121k5
BEERATo7:. ZDH 5 37.5°C YLEORED L h o
72HEB, 37.5°C LLEDFEED S - 7253 PCT 2%HIE &
NTWhpo 2R Z BN L5180 25 e L7
(Fig. 1).

INHS51HIIZ BT, PCT BpidEfEiE12 6, B
(L3961 TdH o7z, PCT MIsEME (hoefli & &iPR) (X5
PERE 4. 71 ng/ml (0.51~40.83 ng/ml), F&EEHRE 0.10
ng/ml (0.03~0.35ng/ml) TdH -7z (Table 1). HiH
FAI51BI 2962 F G- E Tz,

PCT BptEEE L PCT EMERE OB F & B R %
g L7z, ZofE5, PCT Bl CldH B EE
WA BB Ero 72 F o, MR T
&, CRP %' PCT FHHICB W THFIZSHETH -
7o WRE A B R 3 B (25.0%), BEMEEE 3 f
(7.7%) 12388, BHEBTEWEND D o 724, #at
FMIIEEEIRD Lo 7.

FEBRFIZ FN OB LG 72 L72b DX 1260 TH D
(Table 2), MASCC Y A 7 533 Tl &BIAME ) 2 »
Toho 7. FNEF1260H 4 61 (33.3%) 5 PCT B
BETHY, T0HE 1 IV HIMEE ZH S 7. FN
SEBNE B, PUEERS S TRE L, BT %
o7z FN OFE %572 S 720702 7239EB O H1 Tl
8B (20.5%) »° PCT Wtk Th b, 2095 H 6 HlI
P2 M S efl e L8 TR Tvi,

% £

PCT 1Z19924F I EAE G E D BT~ — A — L L C
MO TG SN, EETIEETRES 2 S A
W TOREIIBIFLEELRMPIN~— T —& LT
HWHhd K H1l% 5T b, Jensen 51200
IR E TORRYE B EBHRICB VT, PCT MIsEIZ3E
DY) R EAGRINS BB DR L LRSS L
HLTWwD, PCT oA, PCT ACRP £ 0 b
B LR T2 L12H 5. T4bb, PCT oI
W, BEEYA M O ERFOY—-2 12BN
T, MSEEHFBLY EAT L. Z0%IE, 12~240FH]
TE—2715EL, PRz cd s, WBC @
ERICIEENRL OO, CRP L) bR ERT 5
T LITE D, BB RBIYEZR O~ - —& L
T, MOREREL XKL THFHATHL L SN,

SV BRIV A SR IR S e & DR ISR
JEYLE L, MIHEEYYETH B 720 5E S & 12 WBC
2 CRP X AL, T/, HEYZEERER?2S D,
ZOBWMRELEEONEIRSTHL. Lieh>T
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Table 1. Clinical characteristics of all patients
PCT Total PCT positive PCT negative p value

Number of patients 51 12 (23.5%) 39 (76.5%)
Median age 62 (20-80) 66 (30-80) 61 (20-79) 0.35
Gender

Male 46 (90.2%) 12 34 0.19

Female 5(9.8%) 0 5
Cancer

Bladder ca. 29 (56.9%) 6 23

Testicular ca. 13 (25.5%) 3 10 0.74

Pelvic ureteral ca. 9(17.6%) 3 6
Regimen

GC 37 (72.5%) 9 28

BEP 13 (25.5%) 3 10 0.85

MVAC 1(2.0%) 0 1
PCT (ng/ml) 0.12 (0.03-40.83 4.71(0.51-40.83) 0.10 (0.03-0.35) <0.001
Median fever (°C) 38.5 (37.5-39.6) 39.1(38.0-39.6) 38.4 (37.5-39.5) <0.001
Median days of fever 2 (1-10) 3(1-7) 2 (1-10) 0.02
Median labo data

WBC (/) 4,800 (200-22,700) 5,300 (700-22.,700) 4,700 (200-16.,800) 0.30

Neutrophil (/l) 3.588 (17-22.,179) 4,326 (40-22,179) 2,500 (17-15.600) 0.65

CRP (mg/dl) 3.31(0.15-28.59) 9.63 (1.23-28.59) 2.60 (0.15-23.28) <0.001
Bacteremia 6 (11.8%) 3(25.0%) 3(7.7%) 0.10
Patients with FN 12 (23.5%) 4(33.3%) 8(20.5%) 0.36
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GC: Gemcitabine, Cisplatin.
Adriamycin, Cisplatin.

BEP: Bleomycin, Etoposide, Cisplatin.

MVAC : Methotrexate, Vinblastine,

Table 2. Clinical characteristics of patients with FN

PCT Total PCT positive PCT negative p value
Number of patients 12 4(33.3%) 8 (66.7%)
Median age 45 (20-70) 59 (30-70) 41 (20-64) 0.25
Gender
Male 11 (91.7%) 7 0.46
Female 1(8.3%) 1
Regimen
GC 3(25.0%) 2 1
BEP 8 (66.7%) 2 6 0.36
MVAC 1(8.3%) 0 1
PCT (ng/ml) 0.14 (0.03-11.97) 2.11(0.77-11.97) 0.07 (0.03-0.32) 0.03
Median fever (°C) 38.8(37.6-39.2) 38.9(38.0-39.2) 38.5 (37.6-39.3) 0.44
Median days of fever 2.5 (1-7) 3(2-7) 3 (1-4) 0.27
Median labo data
WBC (/) 1,155 (200-2,100) 900 (700-1,200) 1,250 (200-2,100) 0.29
Neutrophil (/pl) 442 (17-933) 321 (40-814) 530 (17-933) 0.61
CRP (mg/dl) 3.46 (0.46-28.59) 3.46 (1.23-28.59) 2.82 (0.46-8.95) 0.24
Patients with Bacteremia 1(8.3%) 1 0 0.14

D L) EGgETIE, PCT MIE XL LS LEAR
TREGEZ R\ Lo L, P s i i3yl
12X BB BERIH IS T WBC 2MEfE T 5 34 %,
GCSF #2714 FEHIZT WBC 25 TH 5354
X, WBC OFERMEASET & 138 572012 WBC @

il % [EYIE DA EIEE QN EIEA$ 5 2 & 25
Wi 5. 2O - dPE Ak P R SYE D
SRR R EIEE O E, MRIEG & AV A EGD
#Rl, IR BIR B ORI R E OB E T 5
HLL ., T, BERES EOMBEFIRE T T
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7o LCOMEREAHHT 2 F ClCHMEEST 5720,
Ao & B OB O FIWN B 95 & & 1d
L, 2ok %¥a, PCT MIE N EGUE DB <
FEIEEOHEIZBNT, GHZHMBIRMA L 2 2k
MDD D EEZT.

RIF7ETld PCT ORGSR & BEMEREIZ B\ T WBC
R HRERBICEE R ETI WL 00, BHEETIIIRE
RS METd 5 FR BB AEY Th o 72Fh 5
bEBHOBEN L VEE CThHo 22 LRI
B FEBL 22 RERNE A & D B DI IE S LSBT
Do 728, PCT L KRGLE O FAE L O Tl A
nEETH o 72,

PCT & CRP & % lt#3 % &, CRP & 2 BEMICAH
HEFFOTHY, PCT LA 2ERIE CRP b E
ALTwabokEz o/ 7272, CRP Bk
(=20.3mg/dl) T o 72fEBNI51BIH14961 (96.1%)
ERGRERIDIZE A EWHEHETHo72—T7, PCT b
PEENIE126] (23.5%) &A% 2 TH PCT 10
ng/ml LLEDEE S 2R L7EBNL 4 B0 ) & 3 6
P IUEE % 78, T 3 BRI 6 B 9 & PCT
MHETH -7 3B 725, CRP LI L PCT #°
Bt & 72 BAEBNE A 700 A%, PCT A REEM & 72 5
FEFICIE, WIMEZ & O FAERGHE OB A& F T
WLIERRLTWD, BEJEFITOAL ) —=v 7
121X CRP b EETIEH 5%, PCT % iBhN 7 ~—
H—E LTHWLET, WIEZR & OEERIEZ F
WTELREMND D 5.

FN EBIIZB VT L, PCT OFHHEIZ DWW T OHE
BEHAEET 519 Massaro 571, 52610 FN
FHIZBWT, EYRGEEOZHIC CRP L Y PCT 28
HHTHoHEL, F72 Ahn 51224361 01K) 2~
FN B#F 2BV, WIEREO FHMRE T LT PCT
BEHTHLEBRXTNWEL, LHrL, £FO—FT,
PCT LAY =232 HRICH 2 72D EBMEH D
PCT B I RSIE D BRI IEEH TIE AW E W =
Ry Pl bsEmIT O FN B D\ T
b PCT OB AMEAHED ) SN TV H A, RN
DAL R - 72 Wi5 13 v, S RIORE T, W
PREFFEN T DALEIR DT HAT O FN 12DV T b g
REZ W PCT OF RS 5 220 T E %
725, EN Ot %7297 1261 o PCT Bk &
PCT BEMEREOMICIE, MK T — & Rk m iR, ZS2
W 722 SIS S 2 e 2 2B o 72, PCT BRILo
A IYINRL, £ PCT D E— Z7MHIZEL T
WAoo LEZ 5N DAY, FN EFlOH T
PCT %3kt & 72 o 7 4EBI O PCT HrdfEid 2.11 ng/ml
&, &fk® PCT FplEhErh gl 4.17 ng/ml (ZHET %
CIERMETH S, b D& FN ERIO4FA MASCC )
A CTRE) A7 THHI b EZDLE, SRO

JEBITIE FN COIRENEE Tk <, FEIERIYEDIE
BIDRTFIEL T ozt b E2 5N/, £ FN O
FEHEZ 72 X R WIEERIT L PCT B TdH - 72 ER)S
S BIFTE L7248, aBIPUREIEAMEHE & W H DI I f#
BT

ARIOFEF OH T TN FEBIIZ R - 72#ET¢id, PCT
e & BB O BEREEIC I S 2 e A EEE O 7
Morzds, Foh T PCT A E I EA§ 584
&, WIAETH L WHEMED D 5. PCT 13 b i
DFHEHEIIBNWTRBEEOEEE* Tl T 52 W
R=A=EBNIBLEZLNDY, INEFTOH
FHICoWTIE, S5R2EHOEHPULETH 5.

& FE
WIRERHENOPIRALFHE P I 5B 2 FRO 72 BE T
\&, PCT 2F51% (=0.5ng/ml) ThHiE, BEEOY;
GLEHNBEYIEOHRENEETH Y, BEEHMEOIES
I EEERGIEDEG S E TN Tn5E, Lo TPCT
VIR EHE PR L2 O BB O FEIEIZ B W T
BAOBEIEEZ R TIREE L COFHEPEIREEN
5. FN BEIZBIFH2HHMEIZOWTHLPIZT 572
DIZIZE SR B OERBILETH 5.
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