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Table 1. Anticancer chemotherapy regimen and number of patients

PVB (Pe) combination M-VAC combination
Regimen 1. CDDP 20mg/m? i.v. days 1-5 1. MTX 30mg/m? i.v. day 1
2. VBL 0.2mg/kg i.v. days 1.2 2. VBL 3mg/m? iv. day 2
3. PEP 15mg iv. days 1.8.15 3. ADM 30mg/m? i.v. day 2
4. CDDP 70mg/m? iv, day 2
every 3~4 weeks every month
Disease Testicular cancer Urothelial cancer
No. of patients 30 7
No. of courses 110 13

X 5 ki » 7= PVB 3k (cis-diaminedichloroplatinum,
vinblastine, bleomycin) ¢ M-VAC #t3: (methotrexate,
vinblastine,adriamycin,cis-diaminedichloroplatinum)
R, F20BBEERSE s AHONC I saMm
BRI OBEELRROMRI O ERNET R0 £L
TH+ORMY—CERRERR, e BRARCIIR
AERROGRLOBEDO T, SONFRINETTER O
FHBREC L2 RR~OHREERB Lo CRET 5,
I. HRSETHE

) ¥ %

HEMAF DR BHRBCES W THT LcBAES
30 flicddd 5 PVB i3 110 2 — R, S IOCRKLE
57035 M-VAC #& 13 =2—=x, Ticbbit
37 @, 123 = — R\ TR LTz (Table 1),

2) BKERE

ZoREOLERE = - AROAMKRY, BNREOH
BY B2~ 3EROFE CHE L1,

3) MEFHMIRE

38°C [ ko RBESICE T, RMEQCHET B TE
BwBs T 5 PSSR T L, £ORRiL,
ERE LT —Er 3~44v 7%k Bfres 2 T M
L, REBEAEBSCIFH YWt ¥R
BR AT

tds, bIErTRIBEM V4 VAR X B BED
HEL, OEBERO YA FAFRY  VAOREY
PVB BRIV TRR S

H HEATHRS

AORBAEORSMY—EBRRELEL, SEUhB
MEREA 2,000/mm? LI MR & 58 e REHI OB
Exfitc ot FOBEIFERCL > TRIIM—3h
TiZ\To\oat, f-lactam %, new quinolone FRFLEHIH
:P‘D'Cb 5o

5) HEERTE

Table 6 %5 X U¥ Figs.5, 6 DF—RZE2PWTII X &

Table 2. Incidence and duration of leukocytopenia
(or granulocytopenia) induced by
anticancer chemotherapy

[ PVB M-VAC
Incidence (%)
WBC
<£2,000/mm® | 58.2 (64/110) 30.8 (4/13)
<1,000/mm® | 21.8 (24/110) 15.4 (2/13)
Granulocyte
£500/mm® | 62.6 (57/91) 45.5 (5/11)
=100/mm?® 28.6 (26/91) 0 {0/11)
Duration (mean+SE days)
WBC
=4,000/mm? 13.440.8 7 1.2
<2,000/mm? 6.2+0.6 4.3+£0.8
<1,000/mm?® 3.7+£0.4 2.5+0.5

%, Table 7, Figs.1~4 D7 — 2 oW Tt t RERTT
frotso
1. # R

1) AmEE BENREOETE (Table 2)

BMEREOETFEIX PVB110 = — 2, M-VAC13 =
—ADFTRTEE W T L, PVB $Tix 2, 000/
mm? LI TF oA i1 58.2% r@Hd 5, 1,000/mm? LIT
ORI 21.8% wEDH b1, Thicl, M-VAC
BT T 2,000/mm?® LT 4 1% 30.8% 1z, 1,000/
mm? Lo 15.4% wiZ b bhts,

—7, ERHREOETE L PVBIl =~ %, M-VAC
11 a2 —RERWTHRE LB, PVB #Ci2 500/mm?
LT o#A1362.6% 1, 100/mm® LT &ECBEDOR
WAL 28.6% BB BT, T hick L M-VAC B
Ti¥, 500/mm® LITF DAL 45.5% T, 100/mm® LT
DB 2 AL BB Ehish o1,
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Fig. 1. Relationship between age and WBC or P<0.01

granulocyte counts (at nadir) during PVB
therapy

BIMERBA O H ik E o T, PVB #ETik
4,000/mm?® LT OARTIL 13,440, 8 (meanxSE LI TH
#) BRI, 2,000/mm?® LXTFoORMH 6.2+0.6 A,
1,000/mm? L TF ORI 3.7£0.4 BRI TH -1 2 h
% L M-VAC BETi1&4 T+1.2, 4.3+0.8, 2.5+
0.5 A&, PVB EX b EL > T iz,

LichisT, PVB BEDOHMN M-VACEE I D LF
B SIS T R BTV,

2) ERMIIRESMmMERE, FEEkEk (Fig.1)

BEAMBE FUREKEE8H L O0BFIOVT
PVB EHEMACWTRE Lzt 2 5, 1034, 20 &
&, 30 A, 40 BLIL LD 4 BRECHELNREIEDS
nichoi,

3) Rl FOHE (Table 3)

Fig.2. WBC counts (at nadir) and fever

PVB B2 110 = — 2D 5% 39°C L EDRMLS
2-2 (1.2%) k&bh, 38°C Rit9=—% (8.2%)
i bilce

M-VAC B TCi239C L EoREBizA 6T, 38C R
DRBIL22—2 (15.4%) cBHLATE DY, TR
BORBELELHTLBE, 38C LlED RARZLET
19 2—2, 15.4% w@ZHdbHht:,

4) AmMERES ICENREEEMRE 0BG (Figs.
2, 3)

BB L AMERE, FRRKEORRIOIRFL
oo B s — ABOLTIh G OREMEY AR OREE
BEA ¥ 270t Figs.2, 3 ThH5,

39°C LI EoRBETLD I Wil = — A0 REAMKRE
¥ 537.5+116. 4/mm?® (mean+SE LITFR#&E), 38°C &
Tk P4 1,100+194.0/mm? ¢ H b, Fh{ 37°C

Table 3. Incidence of fever during anticancer chemotherapy

239C ~38°C ~37°C 37°c> Total
PVB (7.:%) ( s.i%) (39‘.?%) (4;2%) 110 courses
M-VAC | 0%) (15.?%) (23.?%) (61.:%) 13 courses
Total (6.2%) ( 8?;%) (37‘.12%) (47?:%) 123 courses
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Fig.3. Granulocyte counts (at nadir) and fever
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B, 37°C RMOBOLHh LHEKLTHR (P<0.01) =
ET LT (Fig.2),

¥, RERMRETEVTH 89°C Litoorh
{3 45.2:+12,0/mm?, 38°C & o B 1z |3 198,8+63,1/
mm? THH, Phi 37°C &, 87°C RMOWM L LK
LTHE (P<0,01) ifETF LTV iz (Fig.3),

PlEnz &nk, 38°C LLEDOIRMA B S hic Kl
2 — AhDORE T MBRE s X OCREFHBRB T E b
87°C f2, 37°C Ko tho LKL, WRETFTLT
WBET ENEEE L,

5) RMoOEMARICIIT S EMBRKOEY (Fig.4)

RMES L, FIhOMEM LT BB KT S EMER
o TN L,

40°C LIE D EMBF 0 B MR K iz 950+450/mm?
(mean=SE LI TFRE#), 39°C & © 3 MBI 667+
167/mm® T b HREIC FEEIX BD R T L
L, 38°C & DRMEF T2 1, 682+988/mm3, 37°C & D3
MBS T2 2,083 +£314/mm?, 37°C KD JERMEETIT
3,867 +488/mm® TH b, 39°C QORMEEDF N & HE
L& 4HEE (P<0.05, 0.01, 0,01) #adf, DED
RO OMBEFBIZH T, HMBREOMMCH
BE2RTEEL T,
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Fig. 4. Recovery pattern of lenkocytopenia and fever, and

their correlation
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Table 4. Bacterial and viral findings
at the time of fever

PVB group M-~VAC group

1711 (9.1%) 0/1

Sepsis

i t
Ur.mary. ract 0/14 1/2 (50%)
infection

Cytomegalovirus 0/5*
(*3 without
fever)

infection not done

(in oral mucosa)

6) RBEEOMEEHIKRE (Table 4)

38°C LI LD RHBLRDRE O RERFED DI
BHENRER T L

MR 19 a—A f12=2—x (PVBE1 =2~
A, M-VAC 1 = —R) THfT Lich, fAEORIEE
RizbDIPVBED1 =—2 (9.1%) ThHbH, M-VAC
BEra@Esdbhithot,

7rds, RMOPBC RBEREL M4 > Ty cbork
PVB BTz 14 a—ahl a—-x3F@ZHb AT, M-
VAC BCIHESRE I 2a—AFl2-2 (50
%) cRDdbhiz,

b, DBEEERDYA 2K ey 4 L AOKRED
BTN ATRDHLERALL, L LBEARZED LR
Tehr oo,

7 BRTFHRMER S L R oK (Table 5,
Figs.5, 6)

RE#plicks\ T, HESBRRMEOFEIRAIhE:
Mo A—GRRERB L EE L, HORRRICER
FEERE & LTHRERA 2R E Lic, BEIRCHEAIR

FOMML AL D, 1 SEEERTFHONDOL
SUPEARERE L, 2. PIREBRTE (BEAKENR
WORBD DIz DIERINMHMAE 5B O FIC KA
xh % (Table 5),

220, SNNPEFE L BERRERRONHO
1o DEREABEH OV Fh b E Lishstcb Dk
a) HEHFEHSBRE L, b) £XOTHREDR LT
S 1eBE, ©) BENKERBRD DH DD D RS
BHOREYROCT - EO=EHIKE VT, IHE
Ao — A0 HMRK L BHREO REJT =S
L, RSB L BRI LI

MIE L MBREAS 1,000/mm? LATF Einbinh - ché
D 38°C Ll LR, a) HONEAIEREHRT 5.1
%, b) BOLNWTFEHRT6.7% cBbLHhlcoAT
»b, o BOBEAKENRD DHLTe-1HETR
ga—Afla-ALBdohlkh o7,

& AMNREAMBES 1,000/mm? LT Ll Icih
&izi3, 38°C LI EDRSMOFE L a) HOMENIFRS
FT83.3% LEETHD, b)) BOXIHTFH 4Tz -»
7R3 58.3% LRPET L, BENEEHAEONE
il otc ©) BTk 25% LI HLERHBIMBIEIND
&R (P=0.051, 0.16) »:8» bhic (Fig.5),

i BNERR CoET 5 L, BEBRNEKEN 100/
mm? LUF &7 binh» 1B aicis, 38°C LlEDRSL
ABED 10% HIECEDLhBDRTH-Tch, HE
BRI EAHS 100/mm? LT Lig-7cBAIcit a) FHoH
BRI ER TR 77.8% LRV BRCRBLTDHL
nicorxL, b) BOoLFHTFHH Tt 33.3%, BF
HEEERONH 2 Tic-7 ¢) BCiE5a2— Al =
—ADHK, 20% LILICHEBOFERETT 5 HR

Table 5. Antimicrobial regimen for prophylaxis against infection
during anticancer chemotherapy

1. Systemic prophylactic antimicrobial chemotherapy

. prevention of exogenous infection

B-lactams (1~2g/day)
or

New quinolones (400~600mg/day)

during WBC count=2,000/mm?

2. Gastrointestinal decontamination

- prevention of endogenous infection

A. regimen (3 courses)

vancomycin 1.5g/day
tobramycin 720mg/day

nystatin

150X10*U/day

B. regimen (13 courses)
polymyxin B 300X 10*U/day

1.5g/day

150X 10* U/day

kanamycin
nystatin

during WBC count=2,000/mm?
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1.7% 3.4%
1) (2
1. WBC>1,000/mm?
no antibiotics 5%;3?;/0
(N=59)
systemic antibiotics 46.7%
(N=30) ()
gastrointestinal 50%
decontamination (4)
tsystemic antibiotics

) ' = NS

2. WBC=1,000/mm?

no antibiotics
(N=6)

systemic antibiotics
(N=12)
gastrointestinal
decontamination
i(sﬁ'stemxc antibiotics

0.051

239°C ~38°C ~37°C 37'C>
VA=A

Fig.5. Effect of prophylactic administration of antimicrobial agents on

the incidence of fever during anticancer chemotherapy according to
WBC count

1. Granulocytes >100/mm?

no antibiotics
(N=45)

38.1%
(8)

systemic antibiotics
(N=21)

gastrointestinal

decontamination

+systemic antibiotics
(N=10)

NS

2. Granulocytes=100/mm?

no antibiotics 7 K 2 : 11'.-1% 11.1%
(N=9) 137 (1)

25.0%
(3) [nNs P0.06
P=0.53
_1

systemic antibiotics
(N=12)

gastrointestinal
decontammatlon
+systemic antibiotics
(N=5)

=39°C ~38°'C ~37°C 371°C>

Fig. 6. Effect of prophylactic administration of antimicrobial agents on the

incidence of fever during anticancer chemotherapy according to granulo-
cyte count

(P=0.06, 0,53) »\Fd bhic (Fig.6o 8) ERiMmOKE LEkZE (Tables 6, 7)

pEoz & Xv, BmERERS Brz sl BRBICH LT I 0L I L RERTRC A O h S REOFRE L
BHER oFHHERS B BHNERAE OB ORR LT, ANRESLUACELZORBETEVTHRE
EHEARESERTHD L #x bhis L7
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Table 6. Influence of transfusion on the incidence of fever

Fever (238°C)
Total
+ -_—
Transfusion + 5 (26.3%) | 14 (73.7%) 19
- 14 (13.5%) 90 (86.5%) 104 NS

Table 7. Incidence of fever according to age

Fever (238°C)
+ pa—
1.PVB group
No. of patients | 12 18 NS

Age (mean+SE) | 30.8% 3.4{30.5% 3.0

2.PVB+M-VAC group
No. of patients 14 23 NS
Age (mean+SE) |35.8+ 4.5|37.7+ 3.8

a. ¥ M

EmBRRA T AR E UOFSR, ¥ oiEamR
7Y — AOBMAEEE LTHRbhTE D, TORET
DNTREH L, BMMEHRI 38°C L EoRMETHI
% i3 19 Fld 5 5] 26.3%, —HRl L& TR LI
0% 104 Fick 14 $113.5% ThH, MEMcEEE
»Hhieh -t (Table 6),

b, £ #

HEOVHBREWEELLRHR, BRECEVTRE
#;I 5 FOEAND BER, FHEVIETIZOW
THHE Lio FORE, FOTHEIL PVB Tk
FEup] 30.8 8%, FERHIMA 30.5 M ¥ o Eidix
&, Ef=M-VAC ®oinx =24 Th B 35 8 %
JERBG] 37.7 BMEBEEIRL, FRERHLIEN
HTHB EEL BN (Table 7),

II1. # =

BbEmEE s 2 EHMHIERAERA XD X<
ZONBEIRRATH B, HRWRBHFERCEVTRE
FEfFebhTwbEAEE TS PVB fKiks, K%
LE#mcs+s M-VAC s 0 X 5 iElfFA DM
B 5REBEOCHRETD b TOBE, HHITH
BLTHER IR T3 cisplatin & vinblastine 23 i
B E LT\wWh, FOBEER RS PVB ik
T 25% WY, M-VAC EETh 24%Y (WThi g
IERFAL 1,000/mm? LITF) EBEZTRTED, BaAD
R IBIF—FHLTW5, L, L5 XI5 vinblas-
tine DB X » Tk 60% %BL5LOHMELHBY,

—RiBEECETIE, 1) BERETT TICRZE
AEFLTHD, Fo~ 2) BLERELET TamR
EHEAT BT Eic X b, ¥7c3) MILEREFOIERAIC
LOFFRORABRBESHETTHC LiIcX), BR
BT AEANNIOET LIRBEE-TV5 L
#2xbhb, FTH, BAREMYEERARLBETS
B RORI b AEnBEBRLL->TE Y, BODEY
5O MIFE SIS \ T FAERES 1,000/mm? % 4]
B LERPEOREREHSHICH L, 500/mm? %)% L
BRI BGSE L e DELH S, BPEOEBRMEOHEUL
BB OREMCH S LBELT WS,

DX 51, L3 compromized host ki) B
opportunistic infection BI¥ %#K3 Ciz, HOKREE
ARBL LeBENRSEL AR5, L LEDOBERIX
B AR EECETRECH Y, EREC
w1 b X 5 —B QMERRD OB S LK
T2 LENRIL D, Lichio TRPMEDOTHED KD
WTIXR%ZEL sbFEv v EBbhs, ok
¥, REST 2E MR 0Bt i Bk EREK 1, 000/mm®
BT & i - I BRI CHEHIER S oA A Hike%
EBdTic s L, UEDA LM iHMREE ORI
2V —vA—ATCEERFEY LB ATH, BREPED
29.2% oOEFACEH LN, TORFRITEMmIE 45% &
BL5, KOCEHRBRAESE 26%, RERRSE 19% T
Botc b BELTVW5, LAY SRR TR
Eh-HliiED 79% (XEAERE 500/mm® LITCREL,
BEAEREL 100/mm® LUF CidBUiEL: 28% KRIE LR
L& L, ¥ KRAMER LUOUREHE AR Y H
RRHT, 29 BoAmREAIREOS D 17 H (59%)
CHESLED, TORKD 5 B 11 [ (65%) » R
£ (BifE L2 EnicbDix3E) T ick L
T\ B,

—7, BERECIETLWA, BREXREI LD
B EREAS 3,000/mm® AT CH-7-Dix 33 @ 1[E
B%) DATHh-1cb L, BORBARBRORRELES
BEDCEVC L ¥HELTW5, RxOoBaCizHies
FEREFFCL2 65 Blh 8@ (12.4%) & 38°C LlEDR
AN, FIoRRBE O MBS E CRILE L BEZK
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2ht=b il PVB o1l a—xchl1a~R91% T
BH, ®RYAMAOREITLND LEARTE T,
EHic, SINGER LW irmiFdigc LiBAO T
X2, EBBTIX 27.8% Th- oK LOKKTIR
40.5% L WETH o LBELTHD, NEHTOR
RECKEMIYER LT 5,

2T, TOX5IREMBRMPRIC I S RMES O
BT & LT, MroHMAOTFHHRENTeHhT
VwaH, FOHARIZ 2ED FXHh TV, Theb
3, NEREMEEO MR T FHE, RREERD
B2 FHTHB, R4k stk aOREA
2,000/mm?® LITFOMMicHilHoRE¥fTic» Tk Y,
ZFORE Table 5 KR LT &L, MEEH LT
p-lactam %, ¥7:il new quinolone FiHLiBEAD
L BRBIRANICEE LT3, ShR2VLTIIRRD
W LIHEEZDN, BERHLTREFECIOET
OEZFHOERRDH L5 ThHD, LT, REERRD
AR Nt Aer 2. ot ER

REGEROR. 5L LT, RSROHERR
% pecrotizing enterocolitis ¢ &ic X b BE IR BE
HEC I, FIHLBANERIOLEPCRAL, M
FeH LTHMERZESZ LdFEX LR D, Z0X5
Jr compromized host IZ3s\ TIXAMERIANC X 5 £
SBHEDETEIBEIANKTHS

FOREER LT T5ER TRV INER OXEER
&z, BERBEVROBRPEORABEBTCRLLS VD
DORFEHE (L b} 7 7 AAHRE) ThHWP
i, 1) HE, 75 BEECEHTHLT L,
2) RN TEIERO Vb D, 3) b URR2EL
TOES T ERER I R VWEHALZRFECESL LT
59, & DErEIIEROEARIL polymyxin
B & nystatin ¥ E LI DTHBE®, L LIE
EEANEE CIHESEENETHDZ L9, FHERN
100/mm? [LF DRz polymyxin B & nystatin 12170
£ b4 = hic vancomycin &N FeF DO RO
Exdich -7 L OBREVLH Y, AEERRTIIMS
BEOBEELEATERVWEDELT DB, ZOU
AL - TeEH OB AL vancomycin & nystatin %rh
DELEbDTHBM ™,

PEoEx e LT, ReZHRERROTHIC
tx A. vancomycin, tobramycin, nystatin D&%, *
7213 B. polymyxin B, kanamycin, nystatin O AR &
Wi —EEOSHBAON, TOWThrOREEAR
£ LTBRORERENH AR T 5o RERRIZAFIX
3=2—AK, BEIX13 = —AREWTHELTED,
416 a—Ah2 = —ARRBEBDH T, £05b

ARD IPIICHVTIRRMEBDTRLY, 0z L
DIEAIE L T ATV, ThBH OB
PEMRABRIE LTV W REME S BT E R

ETAHT, BRRRPIBOMRICIED b 5 RMONE
OFRT, BRIE ETHEBM S hisy Vi 2 RHAMOR
BEsMi<, 85~55% LMifEEh T\ BN, Lm}
X OWER L Lik 8051 MHEHKITHMTHC L,
TLREMEAOHMIC T 65.2% ICRREDELENDE
Dot T HRE L LG, MAEROMMENE L%
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PROPHYLAXIS OF FEVER DURING LEUKOCYTOPENIA
BY ANTICANCER CHEMOTHERAPY

Kivourro Yamazaki, Yosuiakt Kumamoro, Tanr Tsukamoro
and Taxkaok: Hirose
Department of Urology, (Chief : YOSHIAKI KUMAMOTO), Sapporo Medical College

In order to clarify the relationship between fever and leukocytopenia during anticancer chemotherapy,
we investigated the incidence of fever and prevention of infection with various treatments in patients
with testicular cancer or urothelial cancer. Patients with testicular cancer received PVB chemotherapy
which consisted of cis-platinum, vinblastine and bleomycin, and those with urothelial cancer received
M-VAC chemotherapy consisting of methotrexate, vinblastine, doxorubicin and cis-platinum.

Results were as follows :

1) Leukocytopenia of WBC counts equal to or less than 2,000/mm? occurred at a rate of 58.2% in
a total of 110 courses of PVB chemotherapy and 30.8% in a total of 13 courses of M-VAC chemother-
apy, and that of WBC counts equal to or less than 1,000/mm?3 occurred at a rate of 21.8% in 110 cour-
ses of PVB chemotherapy and 15.4% in 13 courses of M-VAC chemotherapy.

Granulocytopenia of granulocyte counts equal to or less than 500/mm? occurred at a rate of 62.6%
in 91 courses of PVB chemotherapy and 45.5% in 11 courses of M-VAC chemotherapy, and that of
granulocyte counts equal to or less than 100/mm? occurred at a rate of 28.6% in 91 courses of PVB
chemotherapy and not in any of the 11 courses of M-VAC chemotherapy.

2) The duration of periods with WBC counts equal to or less than 4,000/mm3, 2,000/mm3 and
1,000/mm? was 13.4, 6.2 and 3.7 days, respectively, in the PVB chemotherapy group. However, in
the M-VAC chemotherapy group the duration was 7, 4.3 and 2.5 days respectively.

There was no correlation between the nadir of the WBC or granulocyte counts and the patient’s
age.

3) Fever gradually fell corresponding with the increase in the WBC count.

4) The incidence of fever (body temperature elevated to equal to or more than 38°C) was 15.4%
in a total of 110 courses of PVB chemotherapy, and 15.4% in a total of 13 courses of M-VAC chemo-
therapy.

5) The nadir of the WBC or granulocyte counts was observed in courses of chemotherapy where
the body temperature was equal to or more than 38°C, rather than in those where it was less than
38°C.

6) Bacteriological examination at the time of fever revealed that sepsis occurred at a rate of 9.1%
in a total of eleven courses of PVB chemotherapy. Urinary tract infections occurred in one out of two
courses of M-VAC chemotherapy, although no cases were observed in the 14 courses of PVB chemo-
therapy.

We attempted to identify cytomegalovirus in five patients who received anticancer chemotherapy and
experienced fever at the time of leukocytopenia, but no positive patients were found.

7) Antimicrobial agents, in particular, nonabsorbable antimicrobial agents for gastrointestinal
decontamination, tended to be effective in preventing fever when the anticancer chemotherapy produced
WBC counts equal to or less than 1,000/mm? or a granulocyte count equal to or less than 100/mm?3.

These results suggest that endogenous infection may be a cause of fever during leukocytopenia.

8) Several clinical factors, such as the patient’s age and transfusion had no influence on the
incidence of fever in patients with leukocytopenia during anticancer chemotherapy.





