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RUNNING SUTURE FOR VES»ICOURETHRAL
- ANASTOMOSIS IN MINILAPAROTOMY RADICAL
RETROPUBIC PROSTATECTOMY
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ABSTRACT

Introduction. We used a running suture method for vesicourethral anastomosis in patients undergoing
minilaparotomy radical retropubic prostatectomy.

Technical Considerations. The vesicourethral anastomosis using a single knot at the 6:30-0"clock position
is created with two steps of semicircular running suture. A total of 21 consecutive patients underwent this
running suture method using the Endostitch in the hands of a single surgeon (T.M.) between March and
November 2004. The running suture procedure was.completed in 15 minutes on average. After surgery, no
urinary leakage at the anastomotic site was found. Satisfactory continence was achieved in the short term
in 100% (0 to 1 pad per day) of cases. However, dilation at the anastomosis using a metal dllator was
required in 2 patients immediately after surgery.

Conclusions. The running suture method is consndered a feasible alternative in minilaparotomy radical

retropublc prostatectomy. UROLOGY 67: 410-412, 2006. © 2006 Elsevier Inc.

Mlmlaparotomy radical prostatectomy is re-
portedly a.favorable- procedure compared

with standard radical prostatectomy in terms of

reducing incisional pain and hasténing recovery.!
From March 2004, we have used a 6-cm lower ab-
dominal midline incision for minilaparotomy rad-
ical prostatectomy. A minimal incision sometimes
makes the anastomosis suture difficult, because the
needle driver cannot be handled effectively with
the small operative exposure. To manage the anas-
tomosis suture successfully, we have applied a run-
ning suture method using the Endostitch and two
braided absorbable sutures.

SURGICAL TECHNIQUE
After minilaparotomic removal of the prostate
has been accomplished, the bladder neck is everted
to ensure a mucosa-to-mucosa anastomosis. Before

starting the running suture, two 2-0. braided ab-
sorbable sutures (Polysorb 2—0 120) are tled to-
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gether at their tail ends (Fig. 1A, upper). The vesi-
courethral anastomosis is created with two steps of
semicircular running suture (a clockwise suture
from the 6:30-0’clock to 12-0’clock positions and
an anticlockwise suture from the 5:30-0’clock to
12-o’clock positions).

The first needle is passed from outside to inside the
urethra at the 6:30-0’clock position (Fig, 14, lower)
using a needle holder (Endostitch) and then from
inside the bladder to the outside (Fig. 1B, upper).
After passing at the 6:30-0’clock position between
the urethra and bladder, a knot is made at the
6:30-0’ clock position on the urethra (Fig. 1B,
lower). -

The needle is repeatedly passed from the urethra
(outside to inside) to the bladder neck (inside to out-
side) in a clockwise and semicircumferential manner
to the 12-o’clock position (Fig. 1C, upper).

The surgeon then changes to a second needle and
mampulates the same Endostitch device. The needle
is passed in the same way but rotating counterclock- -
wise (Fig. 1C, lower). Before reaching the 1-o’clock

~ position, a 20F Foley catheter is placed into the blad-

der. The balloon on the catheter is filled with 20 mL
water. When the running stitch is achieved, gentle
traction is exerted on the Foley catheter to bring the
bladder in contact with the urethra. Then the opera-
tor pulls up each thread gently o attach the urethra
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FIGURE 1. (A) Two 2-0 absorbable monofilaments (Polysorb 2-0, 120) were sutured at the edge of each filament
(arrow). We routinely do not leave any stitches in the urethra before excision of prostate (upper). First needle passed
from outside to inside of urethra at 6-o’clock position (lower). (B) Needle passed from inside bladder to outside at
6-o0°clock position (upper). After passing at 6-o’clock position between urethra and bladder, knot tied at 6-0°clock
position on urethra (lower). (C} Needle repeatedly passed from urethra (outside to inside) to bladder neck (inside to
outside] in clockwise and semicircumferential manner to 12-o°clock position (upper). Needle passed in same way

with anticlockwise rotation (lower).

and bladder neck mucosa to mucosa. Next, a single
suture is made at the 12-0’clock position using knot-
ting forceps. Finally, the bladder is filled with 150 mL
saline to test the integrity of the anastomosis.

RESULTS

In the 21 cases in this series, it took between 12
and 20 minutes (average 15) to complete the run-
ning suture. Before catheter removal 5 days after
surgery, contrast cystography revealed no obvious
leakage in any of the patients. The urethral catheter
was removed 6 to 7 days after surgery. Without
exception, no urinary leakage occurred at the anas-
tomotic site. In the outpatient referral unit, the
operating surgeon interviewed the patients regard-
ing the number of pads used per day. During fol-
low-up of at least 3 months, satisfactory conti-

- nence, defined as 0 (n = 19) to 1 pad (n = 2), was
achieved in all patients in this study. Only the ini-
tial 2 patients complained of mild urinary dysuria
immediately after removal of the catheter. Anasto-
mosis stricture was diagnosed by retrograde ure-
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thrography in these 2 patients. Dilation at the anas-
tomosis using a metal dilator was performed
successfully in both patients without endoscopic
dilation. '

COMMENT

Before using the running suture vesicourethral
anastomosis, we performed standard minilapa-
rotomy radical retropubic prostatectomy with a
7-cm midline incision using a retractor with spe-
cially designed blades. A technique using a special
retractor to achieve good exposure was also re-
ported by LaFontaine et al.! They applied five 2-0
absorbable interrupted sutures for the anastomo-
sis. In their report, four initial sutures were placed
in each quadrant of the urethra and one suture was
placed at the 6-o’clock position before complete
division of the urethra. Leaving the stitcheés in the
urethra made the anastomosis easy, specifically in
the minilaparotomic procedure. However, in this
method, stitches sometimes become entangled in
the urethra immediately before the anastomosis.
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TABLE 1.

Current reports of running suture for urethrovesical anastomosis

in radical prostatectomy

Urinary
. Patients Time Required Continence. Leakage
Reference RP (n) Method for RS for RS *(min) Rate (%) (96)
Hoznek ef @l.,22000 LRP 30 First RS from 3-o’clock to 23-39(31) 84 (6 mo) 10
9-o'clock position
Second RS from 2-0’clock
position
Abbouet al.,42000 LRP 33 Two-step semicircumferential NA 84 (1 mo} 0
RS -
van Velthoven et LRP 122 Single knot at 12-0’clock 14-48 (35) NA .0
al.,3 2003 position
Lee et al.,52004 Ro-RP 100 Single knot at 12-o0’clock NA NA NA
position (same as Ref. 3)
Menon et al.,6 2004 Ro-RP 120 First RS from 4-o’clock to 5-34(13) 96 (3 mo) 20

12-0’clock position,

two-step RS
laparoscopic RP; Ro-RP = robotic-assisted RP; NA = not available.

Kex: RP = radical prostatectomy; RS running suture; LRP =
* Mean in parentheses.

To avoid having to dlsentangle stitches, we rou-
tmely leave no stitches in the urethra before exci-
sion of the prostate.

LaFontaine et al.! also reported that in minilapa-
rotomy radical prostatectomy the urethral catheter
(18F Foley) was left in place for at least 2 weeks.
Similar to their procedure, we started minilapa-
rotomy radical prostatectomy using an interrupted
suture for vesicourethral anastomosis in 2001. In
our initial series, we left the urethral catheter in
place for 10 to 14 days, following their experience.
Thereafter, we decided to reduce the time the cath-
eter was indwelling to 6 to 7 days.

To reduce the midline incision by 1 cm inevitably
causes difficulty in handling the needle driver if no
stitches are to be left in the urethra. To solve this
problem, we have applied a laparoscopic instrument
for open surgery. The advantage of using the En-
dostitch is that inserting a hand at the anastomotic
site is not required. Moreover, the time needed is
significantly shorter with a running suture than with
an interrupted suture. The evidence can be found in
the Results section. Some clinical investigators have
reported a running suture method for laparoscopic
radical prostatectomy and robotic-assisted laparo-
scopic radical prostatectomy2-5 (Table I). Our tech-
nique for the running suture is almost the same as
that reported by van Velthoven et al.3 They applied a
single-knot method (two semicircles blocked by a
knot at the 6-0’clock position and tightened by a sin-
gle knot at the 12-0’clock position). The difference
between their study and ours is the location of the
primary knot at the 6-0’clock position (on the ure-
thral side in our series). Compared with other series
using laparoscopic surgery, the time required for the
- running suture in our series is almost similar. In ad-
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dition, the continence rate in our study was 90% (19
of 21) 3 months after surgery. These results are also

. similar to those in other reports.

Two of our patients experienced anastomotic ste-
nosis. In laparoscopic radical prostatectomy, Hoznek
et al.2 demonstrated that stenosis does not occur at
the urethrovesical anastomosis created with running
sutures, because the Foley catheter prevents any nar-
rowing of the anastomosis circumference. The reason
for the anastomotic stenosis in our series may have
been because the suture line was tighter than it is in
laparoscopic surgery. We suggest that paying atten-
tion to the degree of tightness at the suture line may
help avoid anastomotic stenosis in minilaparotomy
radical prostatectomy. To assess the incidence of
anastomotic stenosis in the running suture method
accurately, it will be necessary to have experience
with a larger number of cases.
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ADULT UROLOGY

ELSEVIER

COMPLEXED PSA IMPROVES PROSTATE CANCER
DETECTlON RESULTS FROM A MULTICENTER
JAPANESE CLINICAL TRIAL

KOJT OKIHARA, OSAMU UKIMURA TERUKAZU NAKAMURA SOH USHIJIMA YOICHI MIZUTAN]I,
AKIHIRO KAWAUCH]I, YOSHIO NAYA, MUNEKADO KOJIMA; anp TSUNEHARU MIKI

ABSTRACT

Methods. A total of 760 men whose serum total PSA (tPSA) values ranged from 1.0 to 100 ng/mL were
enrolled Serum samples for tPSA and cPSA (ADVIA Centaur) were obtained in all cases. The area under the
curve was calculated for companson of the tPSA and cPSA values. We calculated the number of cancers
misséd and’ false-posntlve results at various cutoff values of cPSA compared wuth the conventional tPSA
threshold of 4.0 ng/mL.

Results. Prostate cancer was detected in 268 (35.3%) of 760 patients. cPSA was greater than 8.3 ng/mL
(equivalent to 10.0 ng/mL tPSA) in 46.6% of the men with.cancer. The area under the curve for cPSA (0.741)
was significantly bétter than that for tPSA (0.721, P <0.001). At a sensitivity of 85% to 95%, significant
differences were found in the corresponding specificity between tPSA and cPSA. cPSA at a 3.0-ng/mL
threshold detected an ldentlcal number of cancers as a tPSA cutoff of 4.0 ng/mL; however, it decreased the
false- posmve results by 28 cases. |

Conclusnons To our knowledge this i is the first report of the distribution of cPSA in Japanese men using a
urologic referral population. cPSA can be an alternative to. tPSA as the first screening test. A substantial

number of men in Japan with prostate. cancer are currently diagnosed with a tPSA value greater than 10.0
ng/mL. 'UROLOGY 67: 528—332 2006. © 2006 Elsevier Inc. .

In 1998 a novel assay for complexed prostate-
specxﬁc antigen (cPSA), which avoided the use
of antibodies to o, -antichymotrypsin (ACT) 1 was
developed. The Bayer cPSA assay can. measure
PSA-ACT and other immunoreactive fractions of
PSA. Since the first reports, several retrospective
and prospective studies focusing on the clinical
usefulness of cPSA with European and American
populations have been. réported. Most of these
studies have concluded that cPSA could enhance
prostate cancer_ dﬁtﬁ,CQQI} inmen with aserum total
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PSA (tPSA) Tevel between 4 and 10 ng/mL 23 as
well as at levels of 4.0 ng/mL or less.#-7 Recently,
the usefulness of cPSA as a screening tool was as-
sessed in African-American men.® Considering the
potential ethnic differences in cPSA, we conducted.
the first study of the new cPSA assay (Bayer ADVIA
Centaur cPSA) in Japanese men. The Bayer cPSA
assay could replace tPSA as a first screening test
and could enhance cancer detection. compared
with tPSA. The aims of this study were to confirm
the established cutoff value of cPSA and to com-
pare the distributions of cPSA in benign and ma-
lignant disease in Japanese men with those from an -
American and European multicenter clinical tri-
alwo _

MATERIAL AND METHODS

Between]anuary 1999 and August 2004, we archlved serum
samples collected from cutpatients reférred to the Kyotd Pre-
fectural Umversny of Medlcme (Kyoto) Matsush1ta Memonal

0090-4295/06/$32 OO
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Hospital (Osaka), and Nagoya Urologic Hospital (Nagoya).
The samples were collected before any prostatic manipulation
and were assayed retrospectively. Participants with a personal
history of prostate cancer or symptoms of actite prostatitis
and/or urinary tract infection were excluded from this study.
Between January 1999 and December 2002, 214 meén under-
went eight-core transperineal ultrasound-guided prostate nee-
dle biopsy (conventional sextant and far lateral portion of the
peripheral zone: one core each from the right and left sides).

Thereafter, an additional 585 consecutive biopsies were per-

formed in the same manner. The institutional distribution of
biopsies was 300 from Kyoto, 295 from Nagoya, and 204 from
Osaka. The indication for prostate biopsy was either a tPSA
level (Hybritech Tandem-R assay) greater than 4.0 ng/mL or
abnormal digital rectal examination (DRE) findings, regard-
less of the tPSA value, - ’

A blood sample was drawn to meaéure tPSA (Hybritech

Tandem-R assay) and cPSA (Bayer ADVIA Centaur cPSA). As

Previously described,® the Bayer ADVIA Centaur cPSA assayis”

a simultaneous sandwich immunoassay that uses magnetic
particles as the solid phase. In the Centaur assay, a light re-
agent with polyclonal goat anti-PSA antibody with acrudi-
nium eater is applied. . .

All serum samples were drawn before DRE. Within 24
hours of collection, all samples were centrifuged and stored at
—70°C. The minimal specimen volume was 0.7 ml.

The chi-square test was used for each statistical comparison
between two specificities at the same sensitivity. For continu-
ous variables, a t test or analysis of variance was used to com-
pare groups. Receiver operatinig characteristic curves were
generated by plotting the sensitivity versus (1 ~ specificity).
All statistical calculations were performed using the Statistical
Analysis Systems (SAS Institute, Cary, NC) or Statistical Pack-
age for Social Sciences, version 10.0 (SPSS, Chicago, III) soft-
ware package. P <0.05 was taken as the level of statistical
significance. o

RESULTS

Of the 799 men with a complete sample collec-
tion, 307 (38%) had positive biopsy results for
prostate cancer, and 9 (1.1%) had prostatic intra-
epithelial neoplasia. In the 799 men, the tPSA value
ranged from 1.0 to 6820 ng/mL (inedian 7.4). The
tPSA value was greater than 100.0° ng/mL in 39
men (4.9%). Similar to the recent studies,8.10 the 39
men were omitted from analysis as outliers for de-
scriptive and comparison purposes. Consequently,
we'enrolled’ 760 consecutive men undergoing ‘a
first-tifne prostate biopsy; of these, 268 (35.2%)
had histologically confirmed prostate ‘cancer. In
the 131 patients with a tPSA value of 4.00 ng/mL or
less, prostate biopsiés were performed becausé of
abnormal DRE results; of these men; cancer was
detected in 18 (13.8%). Of the 268 men with can.
cer, 77 (29%) wete diagnosed with: clinical Stage
T3 disease. Of the 77 men with Stage T3 disease, 60
(78%) had a tPSA level of 10.01 ng/mL or more.
The biopsy Gleason score was less than 7 in 64
(24%) and 7 in 172 (64%) of-268 men.

Of the 760 men, 300 (39.5%) had suspicious
DRE findings suggestive of prostate cancer by the
supervising urologists at each institution. Of the
760 men, 568 (74.7%) answered the International
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FIGURE 1. Distribution of cPSA in men (A) with and
(B) without biopsy proven prostate cancer.
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Prostate Symptom Score questionriaire before pros-
tate biopsy. The total International Prostate Symp-
tom Score was 0 to 7 (mild symptoms), 8 to 19
(moderate), and 19 to 35 (severe symptoms) for
238 (42.0%); 228 (40.2%), and 102 men (17.8%),
respectively. The average patient age for men with
cancer was 71.0. % 7.5 years (median 71), and they
were significantly older than the men without can.
cer (67.2 = 7.7 years, median 68, P <0.00 1). Com-
paring the padtient populations from each institu-
tion, no significant differences were found in mean
age (Kyoto, 67.5 % 8.0 years; Osaka, 66.9- = 7.8;
and Nagoya, 65.1 * 9.4) or the incidence of cancer
(Kyoto, 38.3% [107 of 279]; Osaka, 35.1% [70 of
199]; and Nagoya, 32.2% [91 of 282])..

The median tPSA for the cancer group was sig-
nificantly more than that for the benign group
(10.0 ng/mL versus 6.1 ng/mL, P <0.001). Simi-
larly, the cPSA levels were’ greater in the cancer
group’ (median '7.74 ng/mI, range 0.71 to 65.2)
than in the noncancer group (median 5.69 ng/mI,
range 0.87 to 51.2, P <0.001)..In addition, the
25th ‘and 75th quartiles of 'cPSA in the éancer
group and noncancer group were 4.61 and 16.67
ng/mL and 2.88 and 6.24 ng/mL, respectively.

To determine the equivalency values for cPSA -
and tPSA, we used the rangesreported by Partin et
al.® The equivalent tPSA value for a cPSA value of
0t015,1.5t03.2,3.2105.1,5.1 to 6.8,6.8t0 8.3,
and greater than 8.3 ng/mL was 0 t0 2.0, 2.0 t0 4.0,
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TABLE I. Companson between tPSA and cPSA at varlous
cutoff values
Cutoff Value (ng/mlL})
Hybritech :
" tPSA -« cPSA
>4.0 >3.4 >30 29 >28 >2.7
Cancer (n) 250 237 250 251 252 255
Cancer missed (n) 18 31 18 17 16 13
False-positive (n) 380 326 352 367 378 382 -
No. vs. Hybritech tPSA ,
Cancer missed +13 ] -1 -2 -5
False-positive resuits’ ~54 -28 -13 -2 +2

Key: PSA = prostate-specific antigen; tPSA = total PSA; cPSA = éom'plcced PSA.

‘TABLE II.

Comparison of cPSA and tPSA specificities at 80%, 85%, 90%, and 95%
sensitivities in all cases ‘ )
80% Sensitivity. 85% Sensitivity 90% Sensitivity 95% Sensitivity
Cutoff Specificity Cutoff - . Specificity Cutoff Specificity Cutoff Specificity
(ng/mL) (%) (ng/ml) (%) (ng/mL) (%) {ng/mL) (%) -
CcPSA 4.27 49.6 3.75 41.3 3.36 33.7 . 276 22.8
tPSA . B.55 435 4,95 36.8 - 4.35 27.6 3.85 18.5
P value 0.0239 0.0042 0.0439 0.0068

Abbreviations as in Table L.

4.0 t0 6.0, 6.0 t0 8.0, 8.0 fo 10.0, and greater than
10.0, respectively. In men with cancer, the cPSA
value was greater than 8.3 ng/mL in 125 (46.6%)

and was the largest subgroup. In contrast, the great--

est proportion of men without cancer (29.5%, n =
145; Fig. 1) had a cPSA value of 3.2 to 5.1 ng/mL.
_We compared the number of patients with a
missed cancer or false—posmve result between the
tPSA and cPSA values (Table 1). The number of
cancers missed and number of false-positive re-
sults usinga tPSA cutoff value of 4.0 ng/mL was 18
and 380, respectlvely ‘A cPSA threshold of 3.0
ng/mL provided equivalent sensitivity (93. 2%) and
a better positive predictive value (39.6%_versus
41.5%) to a 4.0-ng/mL cutoff for tPSA in the Japa-
nese population. For the comparison in all cases,
the area under the curve for cPSA (0.741) was’ sig-
nificantly better than that for tPSA (0.721, P <0.001).
The performance characteristics with respect to
sensitivity and specificity for all cases are summa-
rized in Table II. At a sensitivity of 80% to 95%,
significant differences were found 'in the corre-
sponding specificities between tPSA and cPSA. Ata
" sensitivity of 90%, the specificity of cPSA improved
+.6.1% compared with that of tPSA. In addition, we
- compared the performance characteristics with re-
spect to sensitivity anid specificity in men with a
tPSA value betweehn 4.01 and 10.00 ng/mL (Table
1i1). Similar to the results in all cases, significant
differences were found in the corresponding spec-
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ificities between tPSA and cPSA at a sensitivity of
80% to 95%.

 COMMENT

- To assess the utility of new serum markers, it is

necessary to analyze their performance in different
ethnic populations. The population of men in this
study was 100% Asian. In our study, the median
age for those with cancer was 71 years and was 68
years for those without cancer. In the study by
Partin- et al.,'0 the study population was 87.9%
white. Consequently, those results mainly reflected
the performance in one ethnic group. Comparing
the two patient populations, the median age for
men with and without cancer was 6 and 7 years
older, respectively, in our study. In addition, sub-
stantial- differences in median age have been re- _
ported -in studies of different national or ethnic
populations.®1! Just as the incidence of prostate
cancer has been increasing in younger men in the
United States,2 the same trend has been observed
with the use of PSA screening in Japan.!? Despite
the trend of the young age migration, the median
age in Japanese men with prostate cancer was st111
older than that in the United States. -

The distribution of cPSA and tPSA in the popu-
lation studied also. influences the age distribution,
as well as the diagnostic performance of the serum
marker. To our knowledge this is the first report of

UROLOGY 67 (2), 2006




TABLE lll. Comparison of cPSA and tPSA specificities at 80%, 85%, 90%, and 95%
sensitivities in men with total PSA value between 4.01 and | 0.00 ng/mL

80% Sensitivity '85% Sensitivity 90% Sensitivity '95% Sensitivity
Cutoff Spéciﬁcity Cutoff Specificity Cutoff Specificity Cutoff - Specificity
(ng/ml) -~ (%) (ng/mL) (%) (ng/mL) (%) {ng/ml) (%)
cPSA 3.82 31.8 3.50 22.0 3.36 17.9 3.01 11.8
tPSA 5.05 24,7 4,75 17.6 4.55 12.2 4.25 5.7
P value 0.0030 0.0471 0.0025 <0.0001
Abbreviations as in Table I,

the distribution of cPSA in Japanese men with and

without prostate cancer using a urologic referral

population. In American and European countries,
PSA levels have been shifting downward and what
was once considered the traditional gray zone of
tPSA (4 to 10 ng/ml) may now be 2 to 6 ng/ml..10
In contrast to the study by Partin et al.,}° most cPSA
levels in ‘men with cancer wére more than 8.3
ng/mL (tPSA more than 10.0 ng/mL) in our study.

First, the difference in cPSA distribution between -

the two studies might be explained by the prostate
biopsy indication. In our study, biopsy was indi-
cated for a tPSA cutoff of 4.0 ng/mL if the DRE
findings were normal. In addition, the proportion
of clinical stage, pathologic outcome, and men
with urologic symptoms can be associated with the
distribution of tPSA and cPSA in a population.
Taneja et al.}# reported the distribution of clinical
stage and biopsy Gleason score in 410 men with
prostate cancer, with the aim of using cPSA as a
diagnostic and staging tool. The proportion of clin-
ical Stage T3 disease and biopsy Gleason score less
than7.in their study was 4.0% and 57.6%, respec-
tively, compared .with corresponding values of
29% and 24% in our study. We speculate that the
striking difference in clinical stage and biopsy out-
comes resulted in- the distribution of the cPSA
range. Furthermore, the proportion of the total In-
ternational Prostate Symptom Score of 8 or more
was 58% in our study. Filella et al.!* demonstrated
the usefulness of cPSA and tPSA in the diagnosis of
prostate cancer in -patients with urologic symp-
toms. In their study, prostate symptoms were
present in.94 (47%). of 200 men referred to the
urologic practice, and the average tPSA level for
those with cancer was 11.60 = 10.12 ng/mL (range
1.86 t0 49). In our study, it was 18.3 = 19.5 ng/ml..
Despite the substantial differences in the average
tPSA value in those with cancer between the two
studies, that the PSA value in those with cancer was
based on a population with urinary symptoms re-
sults in a relatively greater range compared with
a screening .population. Also, selection bias and
study population variances could potentially influ-
ence the optimal assay threshold values.

-Previously, we established a preliminary optimai :
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cutoff cPSA value (2.8 ng/mL) compared with a
tPSA threshold of 4.0 ng/mlL.% In this study, a 3.0
ng/mL cPSA threshold should be considered the
potential cutoff value for comparative analysis of
cancers missed and false-positive cases using the
conventional 4.0-ng/mL tPSA threshold. In gen-
eral, the calculated optimal cutoff value will change

. depending on the population being studied. On the

basis of our previous study® and this study, how-

-ever, we concluded that CPSA can bean alternative

to tPSA as the first-lirie prostate cancer detection
testin the selected (hospital referral) Japanese pop-
ulation. This position has been supported by.the
comparison of cPSA and tPSA specificities at a sen-
sitivity of 80% to 95% (Tables II and III). Our next
goal is to assess the optimal cutoff value of cPSA in
the screening population. :
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Py with prostate cancer with ejthei negative TS or DPD expression had a significantly longer 50
2:‘ ostoperative disease-frédudte thn those with positive expression of both during the 5 years of e
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& demonstrated some&gﬁﬁm@{%%gainst hormone-tefractory  with thymidylate synthase (TS) and 5,10-methylene-tetra- 100
a0 prostate cancer, arfd e@%&pse rates up to 27% have been  hydrofolate, resulting in inhibition of TS and blockage of 10
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Figure 1. Immunohistochemical staining for TS in normal prostatic suesnd prostate cancer. Representative images of

tissue microarray samples with absent staining and strong TSzexp ggsign were examined. TS expression confined to

cytoplasm of cells as demonstrated by immunohistochemist

riginal*magnification X200, (A) TS staining negative in

normal prostatic tissue. (B) Positive TS stalning (arrows) obés(e %ginﬁﬁtoplasm of prostate cancer tissue,

i

the TS activity level correlated with stage progressiog and % immunchistochemistry for TS and DPD

increase in bladder cancer grade.!? In addition, TS ac%ﬁf
is a significant prognostic marker in patients with Kfadder
cancer or renal cell carcinoma.1243 Report@d&;;ig %&

activity in prostate cancer are limited, anﬁgﬁy siszknown
about the significance of TS in the biplog.of prostate
cancer. The aim of this study was tg#de 1%%3%03&1& TS
expression is a prognostic marker for P
cancer. 7

-
MATERIAL AND M%‘HOE&S
Patients %ﬁ

We obtained 52 prostf§etsiccrispecimens with adjacent nor-
mal prostatic tissuesont4997 to 2005, The patients had not
undergone preoperative Aadrogen-deprivation therapy or radio-
therapy. The meas /patiesit age was 65 years (range 53 to 75).
The 2002 TNM systernt was used for pathologic staging.'* The
pathologic stage was T2 in 38 patients and T3 in 14. The
Gleason grading system was used to determine the Gleason
score.!? The Gleason score of the 52 specimens was grade 4/5 in
Ipatient, 4/4in 1,430 9,3/5in 2,3/4n 18,33 in 8,3/2 n
8,23in3,2/1in 1, and 1/2 in 1 patient. In addition, prostate
cancer tissue from 48 patients who had undergone neoadjuvant
hormonal therapy were examined.

The local human investigations committee approved this
study, and all patients provided informed consent.

2

TS and DPD expression was examined by immunohistochem-
istry, as previously described.516 The sections were incubated
with monoclonal antibody TS106 (1:500, dilution, Taiho Phar-
maceutical, Saitama, Japan) or incubated with polyclonal rabbit
antibody against human DPD! (1:2000 dilution, Taiho Phar-
maceutical) overnight at 4°C. The secondary antibody was
visualized with diaminobenzedine.

Evaluation of TS and DPD Expression -

The intensity of the immunoreactivity for TS and DPD was
evaluated in normal prostatic tissue and prostate cancer
tissue from the same slide in each case. At least 10 high-
power fields at 400X magnification were chosen randomly,
and more than 1000 carcinoma cells were counted for each
section. A pathologist who was imaware of the clinicopath-
ologic data and clinical outcomes of the patients examined
cytoplasmic TS and DPD staining results. The intensity of TS and
DPD was graded from 0 to 3, and the extent was graded as focal
(less than 25% of tumor staining positive) or diffuse (more than
25% of tumor staining positive).5 A score of 0 or 1 was regarded as

negative expression, and a score of 2 or 3 as positive expression.

Figure 1 shows representative examples; Fig. 1A shows a TS
negative normal prostate specimen and Fig. 1B TS-positive pros-
tate cancer. :

Statistical Analysis
For statistical analysis, the Student ¢ test and chi-square test
were used. Biochemical recurrence was defined as a postopera-
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Figure 2. Expression of TS in normal DI statie.tissue and
prostate cancer. Percentage of TS e ~“'fes.§§>9gw tected by

immunohistochemical assay as descﬁ%ﬁ‘(ima‘cerial and
Methods section, (A) *P <0.0004¥8sysHormal prostatic

tissue; (B) "P = 0.0017 versus Gleason;score less than 7

‘.-s:w:‘%’i'?

§

%
. ) o %“{3 )

tive serum prostate-specificintig8 i PSA) level of 0.1 ngfml or
more.}? The postopera@%e suttence-free rate was determined
using the Kaplan-Msjer tigthod. The influence of each variable
on the recmrenie‘fré%%ie Was analyzed by tultivariate anal-
ysis of a Cox profertionalihazard model. P <0.05 was consid-
ered significant.

disease; and (C) "P = 0.0113 Vézsus Stage T2.

RESULTS

T8 Expression in Prostate Cancer and Normal
Prostatic Tissue

TS was expressed in the cytoplasm of both normal prostatic
tissue and prostate cancer cells, TS expression was detected
in 35 (67%) of 52 prostate cancer samples (Fig. 2A). In
contrast, TS expression was detected in 5 (9%) of the 52

UROLOGY xx (x), xmx

normal prostatic tissue specimens. In addition, the intensity
of cells that reacted with TS antibodies was significantly:
greater in the prostate cancer specimens than in the normal
prostate samples (P <0.0001, data not shown).

TS Expression In Relation to Pathologic Features
and Tumor $tage
The staining percentage of TS expression was greater in
patients with Gleason score 7 or greater disease (26 of 31,
83%) than that for patients with Gleason score less than
7 disease (9 of 21, 42%,; Fig. 2B)#1t was also greater in
Stage T3 tumor (14 of 14, L‘Vgof’dmn in Stage T2
tumors (21 of 38, 55%; Fig. 2C) %,
P

Relationship Between té%géggé%smn and
Postoperative Recufé”efﬁ%ﬁ% Rate and-Betwsen-
-T-S—aﬁqm&ﬁwpes%amagd.aosmparat-ive
Reeurrenee-FregsftatetinPationts with
Prostate Canchr (lwmw
Patients wit];e;;p%osftagg cancer undergoing radical prosta-
tectomy algne were evaluated to determine the postop-
erative clinical course. From these results, patients with
prostate.cancer were divided into two groups—those with
pos'%ve ’F&expression and those with negative TS ex-

§] @%A 7 5 years of follow-up, patients with negative

p%ss
eg] ﬁ;&xpr%ﬁ' ion had a greater recurrence-free rate com-
p%@ Jith those with positive TS expression (P =

0.0%§3; Fig. 3A). Using Cox regression analysis for the 52 r3
“patients, TS expression seemed to be independent prog-
nostic indicator (P = 0.021 on multivariate analysis).
The patients were also divided according to the Gleason
grade and preoperative serum PSA level at baseline, and
the recurrencé-free rate of the groups with different TS
expression status were analyzed. In Gleason score less than
7 cancer, the TS-negative group had a significantly greater
S-year recurrence-free rate than did the TS-positive group
(Fig. 3B). In those with Gleason score 7 or greater cancer,
no significant difference was found (Fig. 3C). In those with
a PSA of 10 ng/mL or less at baseline, the 5-year recurrence-
free rate of TS-negative patients tended to be greater than
that of TS-positive patients. However, statistical signifi-
cance was not reached (Fig. 3D). In those with a PSA level
greater than 10 ng/mL, the TS-negative group had a signif-
icantly greater 5-year recurrence-free rate compared with
the TS-positive group (Fig. 3E). These findings indicate that
the TS expression level in prostate cancer could be a prog-
nostic indicator, with negative TS expression a good prog-
nostic sign.

Effect of Neoadjuvant Hormonal Therapy on T8
Expression in Prostate Cancer

The expression of TS in patients with prostate cancer was
greater after radical prostatectomy alone than that after
radical prostatectomy plus necadjuvant hormonal ther-
apy (32 of 52, 61% versus 18 of 48, 37%; Fig. 4A). For r4
patients with Stage T2 prostate cancer, positive TS ex-
pression in those who underwent neoadjuvant hormonal
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therapy (9 of 38, 23%) was less than that in patients who  at baseline, and the recurmrence-free rate of the groups with
underwent radical prostatectomy alone (21 of 38, 55%; Fig.  different TS and DFD expression were analyzed. In those
4B). However, no significant difference was found in those  with Gleason score less than 7 cancer, the TS-negative
with Stage T3 prostate cancer (14 of 14, 100% versus 10 of  group had a significantly greater 5-year recurtence-fres rate
10, 100%; Fig. 4C). With Gleason score less than 7 prostate than did the TS-positive group (Fig. 3G). In patients with
cancer, positive TS expression in patients with radical pros-  Gleason score 7 or greater cancer, no significant difference
tatectomy alone (9 of 21, 42%) was significantly greater  was found (Fig. 3H). In patients with a PSA level of 10
than that in patients who had undergone necadjuvant hor-  ng/mlL or less, the 5-year recurrence-free rate of the TS-
monal therapy (1 of 13, 7%; Fig. 4D). A significant differ-  negative group tended to be greater than that of the TS-
ence was also observed in patients with Gleason score 7 or  positive group. However, statistical significance was not
greater prostate cancer between those who underwent rad-  reached (Fig. 31): In those with a PSA level greater than 10

- ical prostatectomy alone (26 of 31, 83%) and those who also ng/ml, the TS-negative group hﬁ?i }gsigniﬁcantly greater

received neoadjuvant hormonal therapy (18 of 35, 51%;  S-vear recurrence-free tate dmn%rb”gt of the TS-positive

Fig. 4E). gioup (Fig. 3]). W%‘%}

These findings suggest that neoadjuvant hormonal

3

\ N
therapy might downregulate TS expression in prostate ' y%%%w&?
cancer, especially Stage T2 prostate cancer and Gleason =~ COMMENT 02?%
scote less than 7 disease. The role of TS expression ingrostate cancer has not been
previously studi «'ﬁ%@lffﬁ%ﬂam analysis revealed that
Prognostic Significance of Combined TS and the TS expressien Fohi8 was an independent prognostic
DPD Evaluation indicator of ﬁi?’s%a?%%%ancer. These results suggest that TS

DPD is the initial and rate-limiting enzyme in the three- expressionip patients with prostate cancer might provide
step pathway of pyrimidine nucleotide catabolism.!8 In  additional 3%%_1@;93& information beyond the orthodox
contrast, TS is an important enzyme in pyrimidine nu- clini{g?a%‘@éa%il pathologic prognostic markers. Ichikawa
cleotides synthesis. Kornmann et al.!® reported that the et al20 repofted that patients with colorectal tumor with
combination of TS and DPD expression correlated highly ~ béth %ew BPD and low TS survived fonger than did
with survival. We examined the association between TS éf%%?nt%}widl tumor having the other patterns of TS and
and DPD expression in patients with prostate cancer. No %i%@g&pression. Consistent with our findings, the com-
significant association was observed between the levels bined evaluation of TS and DPD expression might pre-
TS and DPD expression using the chi-square test (day ‘digt the prognosis more accurately than using one marker
not shown). gﬁ 5 in patients with prostate cancer. These data also reflect
We then examined the prognostic significance™sf a & the report by Jakob et al.1! that immunohistochemistry
combination of TS and DPD expression usitggg}(ﬁgplm% such as reverse transcriptase polymerase chain reaction is
Meier analysis. On the basis of TS and DPD ‘&B%essi@?\. a suitable method to determine the correlation hetween
the 52 patients were stratified categorized ag'thpse Wafing TS and DPD expression and histopathologic tumor re-
positive expression of both TS and DPDggm i#8thers,  gression. However, the precise mechanisms for this rela-
We found a significant difference hetweetts, hese two  tionship remain unclear at present. Additional studies are
groups (P = 0.0108; Fig. 3F). Paflentf.avis B positive  necessary to examine the meéchanisms.
expression of both TS and DPD }%a«a greater rate of The benefit of hormonal therapy against advanced
postoperative recurrence. The @ﬁe “(’&t?%ﬁ% were divided  prostate cancer has been widely accepted. In addition,
using the Gleason grade and pre%gé@mtiv, serum PSA level  the antitumor effect is very high. Because TS is the key

.
o, v

Figure 3. Relationship be‘t%e%ﬁwf's expression and postoperative recurrence-free rate in patients with prostate cancer and
relationship between%"gl%@%%”ﬁ”ﬁ%DPD expression and postoperative recurrence-free rate in patients with prostate cancer.
« <, 5% N . s .
Postoperative recliftgncedree rate of 52 patients with prostate cancer undergoing radical prostatectomy alone was
determined usig{g Kag%-- eier method. (A) Patients categorized by TS expression. Recurrence-free rate was significantly
greater for patie’*’ﬁi@@gj}% negative TS expression than for those with positive expression (P = 0.0183), (B) Patients
categorized by TS eXpression of Gleason score less than 7 disease. Recurrence-free rate was significantly greater for
patients with negative TS expression than for those with positive expression (P = 0.02586). (C) Patients categorized by TS
expression of Gleason score 7 or worse, No significant difference observed between two groups of patients (P = 0.2722).
(D) Patients categorized by TS expression of preoperative serum PSA level of 10 ng/mb or less. No significant difference
observed between two groups of patients (P = 0,2208). (E) Patients categorized by TS expression of preoperative serum
PSA level greater than 10 ng/mL, Recurrence-free rate significantly greater for patients with negative TS expression than for
those with positive expression (P = 0.0344). Patients (n = 52) categorized as having positive expression of both TS and
DPD (b) and all others (a). (F) Significant difference in recurrence rate between two groups (P = 0.0108). (G) Patients with
Gleason score less than 7 disease. (H) Patients with Gleason score of 7 or more. (I} Patients with tumor with preoperative
serum PSA level of 10 ng/mL or less. (J) Patients with tumor and preoperative serum PSA level greater than 10 hg/mL.
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("P = 0.0259 véisus pst administered). (E) Patients with Gleason score 7 or greater tumor ("P = 0.00386 versus not
S

administered),

enzyme in the process of DNA synthesis, we believe it is
reasonable to assume that this was the reason the TS
expression was greater in the in the prostate cancer
specimens of the patients treated without neoadjuvant
hormonal therapy than in those treated with surgery and
neoadjuvant hormonal therapy. Furthermore, hormonal

therapy might directly downregulate TS expression. A

8

study by Ogasawara et al.2! showed that in nude mouse
MCF-7 breast cancer Xenografts, tumor TS levels were
reduced by treatment with a pure antiestrogen. Hung
et al.?2 also reported that the Ki-67 proliferation index
was significantly greater in TS-positive tumors than in
TS-negative tumors, suggesting that TS-negative tu-
mors might have a low rate of cell proliferation.
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TS is a key encyme for pyrimidine synthesis. DPD is an
important pyrimidine salvage enzyme. No correlation was
found between DPD and TS expression in colorectal
cancer.?%23 We reported that no correlation was found

- between the TS and DPD activity levels in bladder

carcinomal??4 or renal cell carcinoma.’® Qur data in
prostate cancer are consistent with these results.
[mmunohistochemical staining for TS and DPD pre-
dict the response to 5-FU.193! Previous studies of several
cancers have demonstrated that the TS expression level
predicted the response to 5-FU-based chemotherapy.4S
Greater TS expression was accompanied by a greater
response rate to 5-FU-containing chemotherapy. Most of
the administrated 5-FU is degraded through the catabolic
pathway with DPD.!8 DPD activity is highly associated
with 5-FU pharmacokinetics.?s The efficacy of 5-FU is
related to the plasma level of this agent, which is in-
versely associated with the DPD ‘activity level.2s Qur
previous report demonstrated that primary cultured renal
cell carcinoma cells with both high TS activity and low
DPD activity were more sensitive to 5-FU than those
with either low TS activity or high DPD activity.2 These
findings suggest that the TS and DPD expression levels in
prostate cancer could be important predictive indicators
for 5-FU efficacy. However, other factors might be more
important, including the rate of degradation, carrier pro-
tein level, and so forth, although the principle TS and
DPD expression 1evels might predict the response to
5-FU. &

CONCLUSIONS

The tesults of our study have demonstrated fh
expression was significantly greater in the cancerous%r 5
tate and that positive TS expression was as 5507 at‘ed?&irh
a worse prognosis. These findings suggestdhat the.assess-
ment of TS expression might be usefy] | the manage-
ment of prostate cancer, Because TSxé%% essxo% could be
used as a prognostic parameter in Pae; ff”t? with prostate
cancer, an accurate prediction Q@% Ot might help to
select patients for more intensive surz%cal hormonal, or
chemotherapeutic approachgs, 1%@?1@ 5-FUJ. Addi-
tional prospective studies 'arc. ward %nted to define the role
of TS in selecting putxentsfm adjtivant therapy for pros-

tate cancer. %
< o
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Long-term results of first-line sequential high-dose carboplatin,
etoposide and ifosfamide chemotherapy with peripheral blood

stem cell support for patients with advanced testicular germ
cell tumor

Tsuneharu Miki,' Yoichi Mizutani,' Hideyuld Akaza,? Seiichiro Ozono,® Taiji Tsukamoto,* Toshiro Terachi,*
Katsusuke Naito,* Norio Nonomura,” Isao Hara,® Osamu Yoshida® and The Japan Blood Cell Transplantation Study
Group for Testicular Germ Cell Tumor*

-'Department of Urology, Kyoto Prefectural University of Medicine, Graduate School of Medical Sciences, Kyoto, *Department of Urology, University of
Tsukuba, School of Medicine, Ibaragi, *Department of Urology, Hamamatsu University School of Medicine, Shizuoka, *Department of Urology, Sapporo
Medical Universily, Hokkaido, ‘Department of Urology, School of Medicine, Tokai University, Kanagawa, ‘Department of Urology, Yamaguchi University,
School of Medicine, Yamaguchi, "Department of Urology, Osaka University, Graduate School of Medicine, Faculty of Medicine, Osaka, ‘Department of Urology,
Kobe University, Graduate School of Medicing, School of Medicine, Hyogo, and ?Nara Medical University, Nara, Japan

Objactiver  Standard chemotherapy shows relatively low lang-term survivalin patlents with peor-risk testicular germ cell tumor (GCT). Flrst-line
high-dose chemotherapy [HD-CT) may Improve the result. High-dose carboplatin, etoposide, fosfamide chemotherapy followed by autologous
“peripheral blood stem cell transplantation (PBSCT) was investigated as first-line chemotherapy in patients with advanced testicular GCT,

Methods:  Fifty-five previously untreated testicular GCT patients with Indlana ‘advanced disease’ criterla recelved three cycles of bleomycin,
etoposide and cisplatin (BEP) followed by one cycle of HD-CT plus PBSCT, If elevated serum tumor markers were cbserved after three cycles of
the BEP regimen. . L ’

Results:  Thirty patients were treated with BEP alone, because the tumor markerls) declined to normal range, Twenty-five patients received BEP
and HD-CT. One patient died of thabdomyolysis due to HD-CT. Three and six {13% and 25%) out of 24 patients treated with BEP and HD-CT achieved

marker-negative and marker-positive partlal responses, respectively, The other patlents achleved no change. Fifteen (63%) are alive and 14 [58%)
are free of disease at a median follow-up time of 54 months. Severe toxiclty Included treatment-related death (4%). . ’
Cunclusions:  HD-CT with peripheral stem cell support can be successfully applied In a multicenter setting, HD-CT demonstrated modest
anticancer activity for Japanese patients with advanced testicular GCT and was well tolerated. This regimen might be examined for further
Investigation in randomized trials in first-lne chemotherapy for patients with poor-risk testicular GCT.

Key wards: chemotherapy, genn cell tumor, high-dose, peripheral blood stem cell transplantation (PBSCT, testls,

Introduction

Cisplatin-based combination chemotherapy has improved the progue-
sis of patients with metastatic geem cell tumor (GCT), and the long-
term cure rate is approximatcly 80%.? Ilowever, patients with the
‘advanced disease’ critesia according to the Indiana University classi-
fication or the ‘poor prognesis’ criteria of the International Genn Cell
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Cancer Collsborative Group classification show survival rates of only -
50-60% following standard-dose cisplatin-based chemotherapy, ™
Several attempls have been undertaken Lo improve the outcome of this
patient group, including the use of double-dose cisplatin regimens or
alternating dose-dense chemotherapy sequences. However, doubling
the dose of cisplatin did not Jead to an improved outcome as compared
with & stendard cisplutin-dose regimen, Recen(ly, high-dose chemo-
therapy (HD-CT) followed by autologous peripheral stem cell support
or sutologous bone marrow support has also been studied in these
patients.*" The rationale for the use of HD-CT in patients with GCT is
bascd on preclinical and clinical data suggesting a dosc~responsc rela-
tionship for certain drugs used in the treatment of GCT, particutarly for
etoposide and ifbsfamide”* Dose finding studics in the high-dnsc
setting, usvally using a combination of carboplatin, etoposide and
cyclophosphamide, ifosfamide, or thiotepa, have heen conducted in
heavily pretreated patients with relapsed or refractory disease,'s%

Although single center phase I1 trials have reported 2-year survival
rates of 70-80% using first-line HD-CT approaches in poor prognosis
patients, results of large phase 11 trials or phase I trials are lacking,*!
In addition, it is unclear at present whether the reported survival rates
of 70-80% are maintained with longer follow up, The present study
investigated the Jong-term results of first-line HD-CT with autologous
stem cell support in Japanese patients with advanced testcular GCT in
& multicenter setting. Patients with relapsed testcular GCT were
excluded in this soudy, ‘

.
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High-dose chemotherapy for testioular GCT

Methaods
Patients

Fifty-five patients with advanced testicular GCT were entered onto this
institutional review board-approved prospective trial between March
1996 and December 1999. All patients gave informed consent before
they were enrolled onto the study,

Eligibility included ‘advanced disease’ criteria according to the
Indiana classification’ According to the International Germ Cell
Cancer Collaborative Group (JGCCCG) eriteria, the numbers of good,
intermediate and poor prognosis were 7, 26 and 22, respectively. All
patients had histologically confirmed testicular GCT and no prior che-
motherapy. Patients were also required to have a pretreatment leukocyte
count greater than 3000/)L, pretreatment platelet count greater than
100 000/UL, glomerular filtration rate of 60 mL/min or higher, and
serum creatinine level less than or equal to 1.5 times the upper level of
the institutional norm.

Before chemotherapy, each patient was evaluated with ahistory and
physical examination, chest radiography, computed tomography (CT)
of the abdomen/pelvis, and screening chemistries, which inclided
serum tumor markers (alpha-fetoprotein [AFP], human chorionic
gonadotropin-f§ [HCG-B] and lactate dehydrogenase [LDH]). CT of
chest or brain and bons scintigraphy were performed as indicated. All
patients had chest CT, if chest X-ray suggested metastases.

Mobilization and harvest of peﬁpherat bBlood stem
cells

A dose of 5pghkg of recombinant human granulocyte colony-.

stimulating factor (G-CSF) was given to each patients s.c. once daily
from the day of the nadir of neutrophil count after bleomycin, stoposide
and cisplatin (BEP) combination chemotherapy. After white blood cells
(WBC) recovered to 5000/1L, leukapheresis collections of peripheral
blood stem cells were carried out for 2-3 consecutive days using a CS
3000 blood cell separator (Baxter Limited, Deerfields, IL, USA). A
total volume of 10-15 L of blood was processed in each patient, Mono-
nuclear cells containing hematopoietic stem/progenitor cells were cryo-
preserved in liquid nitrogen. The target harvest was mare than 2.0 x 106
CD34-positive nucleated cells’kg patient bodyweight,

Cenventienal-dose chemotherapy

All patients were treated with three cycles of BEP as inducfjon chemo-
therapy. The doses of anticancer agents, ireatment schedule and
treatment-related toxicity have been described previously (bleomycin
30 mg, i.v, days 2,9, 16; etoposide 100 mg/i, i.v,, days 1-5; cisplatin
20 mg/m?, i.v,, days 1-5).'% After three cycles of BEP therapy, patients
whose tumor marker(s) were still elevated received one cycle of
HD-CT with peripheral blood stem cell transplantation (PBSCT). If the
serum tumor markers declined to normal range, the patients did not
receive HD-CT.

High-dose chemotherapy

For treatment with HD-CT and autologous PBSCT, performance status
0 or 1 was required, HD-CT consisted of 1250 mg/n?® of carboplatin,
1500 mg/m® of etoposide, and 7.5 g/m? of ifosphamide followed by
300 mg/m® of Mesna (bolus i.v. every 81h, days 1~5). HD-CT was
adiministeted in five divided doses from day ~7 to day —3. PBSCT was
given Lv. on day 0, All patients received 5 ug/kg of G-CSF s.c., begin-

9 2007 The Japancse Uralogical Assnciation

ning the day following PBSCT and continuing until neutrophil count
recovery. If all abnormally elevated serum tumor marker values
returned to normal, surgery was performed when it was necessary to
resect residual tumors.

Evaluation procadures

Serum tumor markers were determined before each treatment cycle and
4 weeks afler the end of therapy. Evaluation of measurable disease by
radiographic means was performed after HD-CT cycle and 4-6 weeks
after the end of treatment. Subsequent follow-up tests including CT
scans,- serum tumor marker values and routine blood tests were per-
formed at 3-month intervals during the first 2 years and then every
6 months up to 5 years of follow up.

Response to first-line HD-CT was defined according to World Health
Organization (WHO) criteria,? Complete response (CR) was defined as
the disappearance of all evidence of disease for at least 6 weeks when
documented by imaging and all tumor markers. Partial response (PR)
was defined as at least 50% reduction in the product of perpendicular
diameters of each indicator lesion. PR was divided into two categories,
partial response with tumor marker normalization (PR™) and marker
positive partial response (PR™), Progressive disease (PD) was defined
as 25% increase in the product from any lesion or the appearance of any
new lesion. No change (NC) was defined as that which did not meet any
of the above criteria. NC was also divided to two categories, no change
with tumor marker normalization (NC™) and marker positive no
change (NC™), Response and duration of survival were measured from
the date of initiation of HD-CT,

Statistical analysis

Disease-specific survival was determined by the Kaplan—Meier
method. For statistical analysis, a %* test was used.

Resuits
Patient characteristics

Fifty-five patients, ranging in age 16~51 years (median, 27 years), were
entered into this trial. Patient characteristics are summarized in
Table 1a. Approximately 75% of all patients had lung metastasis and
involvement of abdominal lymph nodes. Liver metastasis was present
in 20% of putients. Four percent of patients had bone metastasis and 7%
had central nervous system metastasis at diagnosis. Their histological
types of GCT were four pure seminomas and 51 non-seminomas.

Response and survival

Five of 55 patients treated with three cycles of BEP achieved CR.
‘Twenty-five of 50 patients who achieved PR or NC by induction BEP
lsiad normal concenttations of serum tumor markers. These 30 patients
received another cycle of BEP therapy

Thus, following three cycles of induction BEP therapy, the remain-
ing 25 patients whose tumor market(s) (AFP, HCG- -B and/or lactate

_ dehydrogenase [LDH]) were still elevated when treated with one cycle

of HD-CT with PBSCT. The patient characteristics are summarized in
Table 1b. According to the IGCCCQ criteria, the numbers of good,

intermediate and poor prognoses were 1, 11 and 13, respectively.
Becguse one patient died of thabdomyolysis due to HD- CT, 24 patients
wepe availgble to evaluate, Table 2 and Figure 1 summarize the
outcome date. No patient achieved CR after one cycle of HD-CT. In all,

w
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Fig. 1 Disease-spedific survival of testicular germ cell tumor (6CT)
patients treated with high-dose chemotherapy (HD-CT). Disease-specific
survival rate was determined by the Kaplan~Msier method,

nine (38%) of 24 patients achieved PR, Marker-negative PR were
achieved in only three patients, Fifteen NC and no PD were observed,

Seven patients showed high serum levels of AFP before HD-CT. The
serum levels of AFP in six patients decreased after chemotherapy, but
the levels in three patients were higher than normal range, In addition,
serum AFP levels in one patient increased after HD-CT. Nineteen
patients had high levels of serum HCG-B. The high serum HCG-p
levels in five patients became less than the sensitivity of examination
after HD-CT. Although the levels of serum HCG-B in 11 patients
decreased after HD-CT, the serum levels were higher than normal
range, The increased and same serum HCG-B levels in one and two
patients were observed after HD-CT. Five patients demonstrated high
serum LDH levels, The serum LDH level in three patients decreased to
normal range after HD-CT, and the levels in the other two patients
decreased, but to more than normal range.

Seventeen of 24 patients underwent operations for residual tumors.
The patients included eight PR {(marker-negative PR, three; marker-
positive PR, five) and nine NC (marker-negative NC, four; marker-
positive NC, five). Salvage surgery was performed for 10 patients (five
PR and five NC) with positive marker(s). ‘The pathological examina-
tions revealed nine necrosis (marker-negative, thres; marker-positive,
six), one mature teratoma (marker-negative, one) and seven viable
malignant tumors (market-negative, three; marker-positive, four).

Twenty-one patients received additional therapy after first-line
HD-CT and/or surgical resection of residusl masses. Three patients
teceived additiona] HD-CT, and nine patients received salvage chemo-
therapy with VIP (etoposide, ifosfamide and cisplatin), taxol or camp-
tothecin, and radiation,
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High-dose chemotherapy for (eatiouiar GC'T

The median duration of follow up is 54 months with a range of
9~80 months. Fourteen patients are currently alive and free of GCT
and one patient remains alive with disease, All six patients with
marker-positive status afler HD-CT, whose pathological examinations
of salvage surgery revealed necrosis, are alive. Nine have died of
disease. The 3-year and 5-year survival rates were approximately 75%
and 63%, respectively (Fig. 1), There was no correlation between sut-
vival and various characteristics (Table 3),

Adverse effects

Table 4 describes the toxicity in this study according to the WHO scale.
There was a toxic death caused by rhabdomyolysis due to HD-CT,
Neufropenia was significant in all patients, and all patients except
one experienced WHO grade 4 neutropenia, Nine patients had neutro-
penia witl fever, The median duration of neutropenia less than 500/l
was 9 days (8-15 days). All patients received G-CSE and the median

duration of use of G-CSF was 11 days (8-21 days). Similarly, grade.

£ 20017 The Japanese Urologiox] Assnciating

2-4 thromboceytopenin/anemia were reported in all patients, The
median duration of thrombocytopenia Jess than 20 000/uL was 9 days
(0-18 days). All patients received platelet transfusions during HD-CT.
The median amount of platelet transfusion was 55 units (20-200 units).
Twenty patients received red blood cell transfusions during the chemo-
therapy, The median amount of transfusion was 4 units (011 units).
Discontinuity of chemotherapy was not necessary for this hematologi-
cal toxicity, i

As expected, the other most commeon non-hematological side-effects
were mucositis and nausea/vomiting. Diarthea was also common. The
most frequent grade 3/4 complications were nausea/vomiting, which
were sufficiently controlled with anti-emetic therapy. Severe neurotox-
icity was rare,

No specific investipations regarding late toxicity have yet been
performed. At present, no patient developed therapy-related secondary
leukemia,

Discussion

This study on first-line chemotherapy with HD-CT/PBSCT consisting
of carboplatin, etoposide and ifosfamide was carried out in cooperation
with 30 centers within the Japan Blood Cell Transplantation Study
Group. The objectives of this trial were to determine the outcome,
feasibility and toxicity of HD-CT/PBSCT in a multicenter setting. The
rationale for HD-CT is based on the assumption that the front-lne use
of HD-CT may induce cell death in a higher fraction of sensitive and
intermediate-sensitive GCT before drug resistunce develops, This
assumption Is based on the observation in several solid tumor types
including lymphomas and testicular cancer, that applying chemo-
therapy with a higher dose-intensity may lead to improved outcome. 19
Several phase II studies on the use of first-line HD-CT in testicular
GCT have investigated schedules consisting of two to three standard-
dose cycles followed by high-dose cycles! These phase II studies
have reported 2-year survival rates of 70-80% following first-line
HD-CT, indicating that 2 15-20% survival advantage may be achiev-
able with first-line HD-CT as compared with standard BEP therapy,*4
In the phase I study, Motzer ef al, demonstrated that first-line high-
dose chemotherapy is well tolerated, and suggested a survival advan-
tage following this approach compared to a historieal control group
treated with vinblastine, actinomycin-D, cyclophospharmide, cisplatin
and bleomycin® I a subsequent trial by the same investigators, poor
prognosis patients with insufficient marker decline following two
cycles of standard-dose VIP therapy received two cycles of high-dose
carboplatin, etoposide and cyclopbosphamide therapy followed by
autologous stem cell support. Among 58 patients treated with this
approach, 50% remained disease-free as compared to 25% of control
patients who only received standard-dose therapy.®® The present study
demanstrated that first-line MID-CT with PBSCT achieved a 37.5%
response rate, with NC in another 62.5% of patients, and that the 2-year
survival rate was 75% following this chemotherapy. This result is
comparable to those phase II studies, '

The only randomized study investigating HD-CT as part of the first
line chemotherapy for poor-risk GCT applied HD-CT with autologous
bone marrow transplantation as consolidation after three cycles at
standard doses was by Chevreau e al®® In this study, patients received
four cycles of cisplatin, etoposide, vinblastine and bleomycin (PVeVB)
af standard doses or three cycles of PVeVB followed by one cycle of
high-dose cisplatin, etoposide and cyclophosphamide, This study failed
to demonstrate a survival advantage for the high-dose group. The
tesults of this trial are difficult to interpret, becanse the standard
regimen contained double dose cisplatin, with approximately 30% of
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