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Abstract
Objectives: To evaluate the usefulness of tumor-
marker measurements and to identify prognostic fac-
tors in patients with cancer of unknown primary
(CUP), receiving platinum-based combination chemo-
therapy and to verify the adjustment of previously
reported prognostic models in this population. 
Methods: We conducted univariate and multivariate
analyses in consecutive patients with CUP receiving
platinum-based combination chemotherapy. Previ-
ously reported prognostic models were then validated
in this population. 
Results: A total of 93 patients were analyzed and the
response rate to platinum-based chemotherapeutic
regimens among the 93 patients was 39.8%. The
median time to progression and overall survival period
were 4.1 and 12.4 months, respectively. The ST-439
level was signiWcantly higher in patients with histologi-
cally conWrmed adenocarcinoma than in patients with
poorly diVerentiated adenocarcinoma or poorly diVer-
entiated carcinoma. A multivariate analysis indicated
that performance status, the number of involved
organs, and the serum lactate dehydrogenase level
were the prognostic factors of the outcome. Both the

previously reported prognostic models for predicting
the duration of survival in this population were shown
to be valid. 
Conclusion: Tumor-marker measurements are not
helpful in the management of patients with CUP. Pre-
viously reported prognostic models may be useful for
selecting indication for chemotherapy or for stratifying
the patients in clinical trial.

Keywords Tumor marker · Chemotherapy · Cancer 
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Introduction

Cancer of unknown primary (CUP) represents a group
of heterogeneous malignancies and is deWned by the
presence of a metastatic disease without an identiWable
primary tumor site on presentation. CUP accounts for
approximately 2–3% of all newly diagnosed patients
with solid malignancies. Approximately half of these
patients will be diagnosed as having adenocarcinoma,
30% as having poorly diVerentiated adenocarcinoma
or carcinoma, 15% as having squamous cell carcinoma,
and the remaining 5% as having undiVerentiated neo-
plasms (Greco and Hainsworth 2005).

Serum tumor markers for human chorionic gonado-
tropin � subunit (�-HCG), �-fetoprotein (AFP), and
prostate-speciWc antigen (PSA) are useful for identify-
ing treatable germ cell tumors or metastatic prostate
cancer. In female patients, carbohydrate antigen 125
(CA125) can be of some help in diagnosing peritoneal
carcinoma, which is usually treated as ovarian cancer
(Greco and Hainsworth 2005; Varadhachary et al.
2004). A few studies have reported that common
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serum tumor markers like carcinoembryonic antigen
(CEA), carbohydrate antigen 15-3 (CA15-3), and car-
bohydrate antigen 19-9 (CA19-9) were not generally
useful in diagnostic or prognostic tests (Greco and
Hainsworth 2005; Varadhachary et al. 2004; Pavlidis
et al. 2003). However, routine measurements of vari-
ous tumor markers in CUP and the role of tumor-
marker measurements, besides indicating favorable
subsets, have not been previously studied.

The prognosis of CUP is generally poor, with a
median survival period of approximately 6–12 months.
Some favorable subsets of patients with either clinical
or pathologic features require speciWc treatment
approaches and have the potential for prolonged sur-
vival (Greco and Hainsworth 2005; Pavlidis et al.
2003). However, most patients Wt into an unfavorable
subset that does not beneWt from speciWc treatments
and that potentially includes patients with broadly het-
erogeneous malignancies. In the 1980s, the use of plati-
num agents was shown to produce better responses and
prolonged survival. With the introduction of new anti-
neoplastic agents (i.e., paclitaxel, docetaxel, gemcita-
bine, and irinotecan), platinum-based combination
chemotherapy provided treatment options for a large
group of patients. However, since all of the studies
were performed in non-randomized control settings,
the beneWts of the current therapy remains limited
(Greco and Hainsworth 2005; Pavlidis et al. 2003).
Many investigators have called for designed random-
ized trials in CUP patients belonging to the unfavor-
able subset, thereby generating the need for methods
to select indication for chemotherapy or stratifying
randomized trials, appropriately (van der Gaast et al.
1995; Culine et al. 2002).

Identifying prognostic models for patients with CUP
is a challenge because of the vast heterogeneous nature
of CUP. Previous studies used multivariate Cox regres-
sion analysis to identify prognostic factors for estimat-
ing the survival. Many prognostic factors were
identiWed, including age, performance status, smoking
history, number of metastatic sites, the presence of
liver metastasis, and elevated serum alkaline phospha-
tase (ALP), or lactate dehydrogenase (LDH) levels
(van der Gaast et al. 1995; Culine et al. 2002; Hains-
worth et al. 1992; Abbruzzese et al. 1995; van de Wouw
et al. 2004). Two studies described simple prognostic
models for predicting survival. The previous study pre-
sented, but did not validate, a prognostic model based
on the performance status and serum-ALP level (van
der Gaast et al. 1995). Another study reported an
externally validated prognostic model based on the
performance status and serum-LDH level (Culine et al.
2002). However, these models may not be widely

accepted in practical settings or clinical trials because
both models were based on data from European popu-
lations and because CUP includes patients with hetero-
geneous cancers. Thus, these models may not be
applicable to other populations or institutions. Conse-
quently, these prognostic models should be veriWed in
diVerent populations; such an eVort might contribute to
advances in treatment strategies for CUP.

The aims of this study were as follows: (1) to evalu-
ate the usefulness of various tumor-marker measure-
ments for primary unknown cancer patients receiving
platinum-based combination chemotherapy, (2) to
identify predictive factors for response to chemother-
apy and prognostic factors in this population, and (3)
to verify the adjustment of previously reported simple
prognostic models.

Patients and methods

This study retrospectively analyzed a total of 93 consec-
utive patients with CUP, who were treated with plati-
num-based combination chemotherapy between
November 1997 and December 2005 at the National
Cancer Center Hospital, Tokyo. All patients were diag-
nosed as having CUP if no primary tumor site could be
identiWed after a thorough history and physical examina-
tion, complete blood cell counts and blood chemistry
using routine tumor-marker measurements, chest radi-
ography, a computed tomography scan between the
neck and pelvis, upper gastrointestinal endoscopy, lower
gastrointestinal endoscopy or barium enema imaging,
urologist examination (male patients), mammography
and gynecologist examination (female patients), and
radiologic work-up for any symptomatic areas. All the
pathological specimens were carefully evaluated by two
or three pathologists to conWrm the epithelial origin of
the disease and to exclude other malignancies and spe-
ciWc tumor sites. All patients were examined for the
presence of routine tumor markers, including AFP, �-
HCG, protein induced by vitamin K absence-2, CEA,
sialyl-speciWc embryonic antigen, cytokeratin 19 frag-
ment (Cyfra), squamous-cell carcinoma antigen, CA19-
9, CA15-3, sialyl Tn antigen, national cancer center-
ST439 (ST-439), neuron-speciWc enolase (NSE), and
progastrin-releasing peptide. In addition, the presence
of PSA was examined in men and the presence of
CA125 was examined in woman. Patients with squa-
mous cell carcinoma or neuroendocrine carcinoma and
patients with carcinomas belonging to any of the favor-
able subsets requiring well-deWned treatments were
excluded from the present study. All patients were
required to provide written informed consent to review
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medical chart and imaging, which approved by the insti-
tutional review board at the National Cancer Center.

We used the World Health Organization criteria to
assess the response to treatment of patients with mea-
surable lesions (Miller et al. 1981). We also used
Response Evaluation Criteria in Solid Tumors to eval-
uate the response to treatment (Therasse et al. 2000).

Time to progression was measured from the Wrst day
of treatment with platinum-based combination chemo-
therapy until disease progression, and the overall sur-
vival time was measured from the Wrst day of treatment
until death. Event-free cases at the Wnal day of the fol-
low-up period were censored in time to event analyses.
The median time to progression and the median over-
all survival period were estimated using the Kaplan–
Meier method, and diVerences between survival curves
were assessed using a log-rank test. Observed diVer-
ences in proportion were tested using the Fisher exact
test. A multivariate logistic regression analysis was per-
formed to determine the predictive factors for
response to chemotherapy. A Cox regression analysis
using a stepwise procedure was used to evaluate prog-
nostic factors that were signiWcantly related to survival
in the univariate analysis performed in this study as
well as the previously reported factors, including age,
performance status, smoking history, number of meta-
static sites, the presence of liver metastasis, and ele-
vated serum-ALP and -LDH levels (van der Gaast
et al. 1995; Culine et al. 2002; Hainsworth et al. 1992;
Abbruzzese et al. 1995; van de Wouw et al. 2004). Sta-
tistical analysis was performed using SPSS 12.0 J (SPSS
Inc., Chicago, IL, USA), the signiWcance level for the
results was set at 0.05 (two-sided) and the multiplicity
of the statistical test was not corrected.

Results

Patient characteristics

A total of 93 patients including 48 men, were included
in the analysis. The median age was 60 years (range,
28–76 years), and the median performance status was 1
(range, 0–3). The histologic types consisted of 48
patients with adenocarcinoma, 21 patients with poorly
diVerentiated adenocarcinoma, and 27 patients with
poorly diVerentiated carcinoma. The median number
of involved organs was 1 (range, 1–5). Most patients
(78%) had lymph-node metastasis, but liver metastasis
(n=15), lung metastasis (n=16), bone metastasis
(n=18), and brain metastasis (n=4) were also seen.
Almost all the patients (91 of 93 patients) exhibited an
elevated serum tumor marker. The median number of

elevated serum tumor markers was 5 (range, 0–11); the
serum tumor marker characteristics are listed in
Table 1. Elevations in Cyfra and ST-439 were signiW-
cantly associated with histologically conWrmed adeno-
carcinoma in a univariate analysis (P=0.04 and P=
0.005, respectively), and an elevation in ST-439 was
associated with histologically conWrmed adenocarci-
noma in a multivariate analysis (P=0.006).

A total of 340 courses of platinum-based combina-
tion chemotherapy were administered and the median
number of administered courses was 4 (range, 1–6).
Approximately two-thirds of the patients in this study
received a taxanes plus platinum regimen (37 patients
received paclitaxel plus carboplatin, 36 patients
received docetaxel plus cisplatin) and the remaining 20

Table 1 Characteristics of serum tumor markers

AFP �-fetoprotein, �-HCG human chorionic gonadotropin � sub-
unit, PIVKA-II protein induced by vitamin K absence-2, CEA
carcinoembryonic antigen, SLX sialyl-speciWc embryonic anti-
gen, Cyfra cytokeratin 19 fragment, SCC squamous-cell carci-
noma antigen, CA19-9 carbohydrate antigen 19-9, CA15-3
carbohydrate antigen 15-3, STN sialyl Tn antigen, ST-439 nation-
al cancer center-ST439, NSE neuron-speciWc enolase, ProGRP
progastrin-releasing peptide, PSA prostate-speciWc antigen,
CA125 carbohydrate antigen 125
a The mean serum tumor marker level in patients with elevated
levels

Tumor 
markers

Percentage 
of patients 
with elevated 
levels (%)

Increased levelsa 
(mean § SD)

AFP 
(>10 ng/ml)

5.3 3,700.8§7,178.3

�-HCG 
(>0.5 mIU/ml)

54.8 14.1§53.0

PIVKA-II 
(¸40 mAU/ml)

10.7 1,650.0§4,268.2

CEA (>5.0 ng/ml) 44.1 658.3§1,957.5
SLX (>38 U/ml) 57.0 133.7§217.6
Cyfra (>2.2 ng/ml) 69.9 55.4§144.2
SCC (>1.5 ng/ml) 7.5 8.2§10.0
CA19-9 (>37 U/ml) 38.7 4,085.5§10,303.9
CA15-3 (>28 U/ml) 28.0 288.5§734.1

Erastase
(>300 ng/dl)

9.7 866.2§801.5

STN (>45 U/ml) 46.2 694.5§1,660.2
ST-439 

(>4.5 U/ml)
36.6 496.9§1,594.4

NSE (>15 ng/ml) 32.3 38.7§43.8
ProGRP

(¸46 pg/ml)
12.9 77.5§36.1

PSA in male
(>2.7 ng/ml)

8.3 5.54§2.18

CA125 in
female 
(>35 U/ml)

64.4 299.5§356.0
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patients received irinotecan plus carboplatin. The
response rate of the 93 patients was 39.8% (95% conW-
dence interval, 29.9–49.7%). No treatment-related
deaths occurred in this study. The median time to pro-
gression and overall survival period were 4.1 and
12.4 months, respectively (Fig. 1). At the time of the
analysis, 64 of the 93 patients had died.

Prediction of response to treatment 
and prognostic models

Table 2 shows the relationship between patient charac-
teristics, including the presence of elevated tumor
markers, and response to platinum-based combination
chemotherapy. No signiWcant predictive factors of
response to chemotherapy were seen in the univariate
and multivariate analyses. The results of the univariate
analysis for prognostic factors are listed in Table 3.
Poor performance status (>1), number of involved
organs (>2), and elevated serum-LDH and -NSE levels
were signiWcantly associated with survival in this uni-
variate analysis. The multivariate analysis indicated
that performance status, number of involved organs,
and elevated serum-LDH levels were the prognostic
factors (P=0.01, P=0.033, P=0.006, respectively).

All 93 patients with a complete data set were ana-
lyzed to verify the previously reported prognostic mod-
els. The prognostic model by Culine et al. signiWcantly
divided these patients into two groups with median sur-
vival times of 21.0 and 10.1 months, respectively
(P=0.003, Fig. 2). The other prognostic model by Van
der Gaast et al. signiWcantly divided these patients into
three groups with median survival times of 19.6, 12.2,
and 6.7 months, respectively (Fig. 3).

Fig. 1 Kaplan–Meier analysis of time to progression (dotted line)
and overall survival (solid line). Vertical bars indicate censored cases

Table 2 Univariate analysis of response to chemotherapy

Variables No. of 
patients

Response
rate (%)

P value

Sex
Male 48 37.5 0.68
Female 45 42.2

Age (years)
¸60 46 43.4 0.53
<60 47 36.2

Performance status
>1 18 22.2 0.11
0 or 1 75 44
Smoking history
Past or current
smoking history

41 46.3 0.29

No smoking history 52 34.6
Histologic type
Adenocarcinoma 45 33.3 0.22
PDA or PDC 48 45.8
No. of involved organs
>2 26 38.5 0.99
1 or 2 67 40.3

Presence of liver metastasis
Yes 15 33.3 0.78
No 78 41.0

ALP (U/l)
Elevated (>359) 24 25.0 0.1
Normal (·359) 69 44.9

LDH (U/l)
Elevated (>229) 43 39.5 0.99
Normal (·229) 50 40.0

CRP (mg/dl)
>1.0 33 30.3 0.19
·1.0 60 45.0

No. of elevated 
tumor markers
>5 41 36.6 0.67
·5 52 42.3

AFP (ng/ml)
Elevated (>10) 5 80.0 0.08
Normal (·10) 88 37.5

�-HCG (mIU/ml)
Elevated (>0.5) 51 37.3 0.67
Normal (·0.5) 42 42.9

PIVKA-II (mAU/ml)
Elevated (¸40) 10 61.0 0.19
Normal (<40) 83 37.3

CEA (ng/ml)
Elevated (>5.0) 41 41.5 0.83
Normal (·5.0) 52 38.5
SLX (U/ml)

Elevated (>38) 53 33.9 0.21
Normal (·38) 40 47.5
Cyfra (ng/ml)

Elevated (>2.2) 65 40.0 0.99
Normal (·2.2) 28 39.3
SCC (ng/ml)

Elevated (>1.5) 7 42.9 0.99
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Discussion

Based on the results of the present study, various rou-
tine tumor-marker measurements were not useful for
predicting either the response to chemotherapy or sur-
vival in patients with CUP. Poor performance status,
the number of involved organs, and an elevated serum-
LDH level were the prognostic factors for survival in
patients receiving platinum-based combination chemo-
therapy, including taxanes or irinotecan. In addition,
the previously reported prognostic models were vali-
dated in this population. To our knowledge, this is the
Wrst report to verify prognostic models for patients
with CUP.

Serum tumor markers are substances that can be
measured quantitatively using laboratory methods and
that can be used to detect cancer and possibly the organ
where it resides, as well as being useful for monitoring
responses to therapy. Several tumor markers like PSA,

Table 2 Continued

PDA poorly diVerentiated adenocarcinoma, PDC poorly diVer-
entiated carcinoma, ALP alkaline phosphatase, LDH lactate
dehydrogenase, CRP C-reactive protein, AFP �-fetoprotein, �-
HCG human chorionic gonadotropin � subunit, PIVKA-II pro-
tein induced by vitamin K absence-2, CEA carcinoembryonic
antigen, SLX sialyl-speciWc embryonic antigen, Cyfra cytokeratin
19 fragment, SCC squamous-cell carcinoma antigen, CA19-9 car-
bohydrate antigen 19-9, CA15-3 carbohydrate antigen 15-3, STN
sialyl Tn antigen, ST-439 national cancer center-ST439, NSE neu-
ron-speciWc enolase, ProGRP progastrin-releasing peptide

Variables No. of 
patients

Response 
rate (%)

P value

Normal (·1.5) 86 38.6
CA19-9 (U/ml)
Elevated (>37) 36 33.3 0.39
Normal (·37) 57 43.9

CA15-3 (U/ml)
Elevated (>28) 26 34.6 0.64
Normal (·28) 67 41.8

Erastase (ng/dl)
Elevated (>300) 9 44.4 0.99
Normal (·300) 84 39.3

STN (U/ml)
Elevated (>45) 43 39.5 0.99
Normal (·45) 50 40.0

ST-439 (U/ml)
Elevated (>4.5) 34 41.2 0.99
Normal (·4.5) 59 39.0

NSE (ng/ml)
Elevated (>15) 30 43.3 0.66
Normal (·15) 63 38.1
ProGRP (pg/ml)
Elevated (¸46) 12 25.0 0.35
Normal (<46) 81 42.0

Table 3 Univariate analysis of survival period

Variables No. of 
patients

Median
survival
(months)

P 
value

Sex
Male 48 12.2 0.24
Female 45 14.3

Age (years)
¸60 46 12.6 0.86
<60 47 12.2

Performance status
>1 18 7.1 <0.01
0 or 1 75 14.3

Smoking history
Past or current
smoking history

41 12.4 0.85

No smoking history 52 12.6

Histologic type
Adenocarcinoma 45 12.4 0.69
PDA or PDC 48 12.9

No. of involved organs
>2 26 7.9 0.01
1 or 2 67 14.3

Presence of liver metastasis
Yes 15 10.1 0.11
No 78 12.9

ALP (U/l)
Elevated (>359) 24 11.8 0.66
Normal (·359) 69 12.8

LDH (U/l)
Elevated (>229) 43 10.1 0.01
Normal (·229) 50 17.7
CRP (mg/dl)
>1.0 33 11.8 0.49
·1.0 60 12.8

No. of elevated
tumor markers
>5 41 11.4 0.48
·5 52 14.3

AFP (ng/ml)
Elevated (>10) 5 7.1 0.18
Normal (·10) 88 12.4

�-HCG (mIU/ml)
Elevated (>0.5) 51 10.2 0.62
Normal (·0.5) 42 12.9

PIVKA-II (mAU/ml)
Elevated (¸40) 10 10.1 0.31
Normal (<40) 83 12.4

CEA (ng/ml)
Elevated (>5.0) 41 12.4 0.83
Normal (·5.0) 52 12.6

SLX (U/ml)
Elevated (>38) 53 11.4 0.15
Normal (·38) 40 15.1

Cyfra (ng/ml)
Elevated (>2.2) 65 11.4 0.21
Normal (·2.2) 28 17.6
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CA125, AFP, and �-HCG have been useful for screen-
ing for cancer, monitoring treatment, and detecting
recurrence. Although a positive correlation exists
between tumor mass and the marker level, most tumor
markers are elevated in various types of cancer and
sometimes even in benign conditions. At present, the
role of serum tumor markers in the management of vari-
ous cancers might be limited (Canil and Tannock 2002).

A few studies have examined tumor markers in
patients with CUP, but their implications for the man-
agement of CUP are controversial. Koch and McPher-
son suggested that a CEA above 10 ng/ml indicated that
the tumor site was more likely to be an endodermally
derived organ, like a breast or ovary, containing a
mucinous carcinoma (Koch and McPherson 1981).
However, a previous study reported that CEA, CA19-9,
CA15-3, and CA125 levels were not correlated with his-
tologic type, the number of involved organs, or the dis-

ease site but that an elevated CEA level was a signiWcant
prognostic factor for survival (Milovic et al. 2002). Yet
another study reported that elevated CA19-9 levels
were related to histologic adenocarcinoma and the pres-
ence of liver metastasis (Pavlidis et al. 1994). However,
CEA, CA19-9, CA15-3, CA125, �-HCG, and AFP were
not reported as predictive factors for response to chemo-
therapy or survival in two other reports (Pavlidis et al.
1994; Currow et al. 1996). In our study, almost all of the
patients exhibited several elevated serum tumor mark-
ers, suggesting that patients with CUP exhibit a non-spe-
ciWc over-expression of serum tumor marker. Based on
an analysis of our study and a previous one (Pavlidis
et al. 1994), we concluded that the routine measurement
of tumor markers does not oVer any diagnostic or thera-
peutic assistance to patients with CUP, except for identi-
fying some speciWc cancers such as germ-cell tumors,
prostate cancer, and peritoneal carcinoma.

We retrospectively analyzed 93 consecutive patients
with CUP, who had been treated with platinum-based
combination chemotherapy. In this study, the response
rate and the median survival period were 39.8% and
12.4 months, respectively; these results are similar to
those of the previous reports on taxanes-plus-platinum-
based combination chemotherapy (Pavlidis et al. 2003;
Greco et al. 2000; Greco and Hainsworth 2005; Briasoulis
et al. 2000). Since all the patients in this study received
new-generation anticancer drugs plus platinum agents,
the median survival time was longer than those of the pre-
vious studies reporting prognostic models (van der Gaast
et al. 1995; Culine et al. 2002). In a previous prognostic
report conducted in France, 10% of the patients only

Table 3 Continued

PDA poorly diVerentiated adenocarcinoma, PDC poorly diVer-
entiated carcinoma, ALP alkaline phosphatase, LDH lactate
dehydrogenase, CRP C-reactive protein, AFP �-fetoprotein, �-
HCG human chorionic gonadotropin � subunit, PIVKA-II pro-
tein induced by vitamin K absence-2, CEA carcinoembryonic
antigen, SLX sialyl-speciWc embryonic antigen, Cyfra cytokeratin
19 fragment, SCC squamous-cell carcinoma antigen, CA19-9 car-
bohydrate antigen 19-9, CA15-3 carbohydrate antigen 15-3, STN
sialyl Tn antigen, ST-439 national cancer center-ST439, NSE neu-
ron-speciWc enolase, ProGRP progastrin-releasing peptide

Variables No. of 
patients

Median survival 
(months)

P value

SCC (ng/ml)
Elevated (>1.5) 7 7.2 0.12
Normal (·1.5) 86 12.8

CA19-9 (U/ml)
Elevated (>37) 36 9.5 0.13
Normal (·37) 57 15.1

CA15-3 (U/ml)
Elevated (>28) 26 12.4 0.93
Normal (·28) 67 12.6

Elastase (ng/dl)
Elevated (>300) 9 10.9 0.56
Normal (·300) 84 12.4

STN (U/ml)
Elevated (>45) 43 12.6 0.86
Normal (·45) 50 11.8

ST-439 (U/ml)
Elevated (>4.5) 34 12.2 0.84
Normal (·4.5) 59 12.8

NSE (ng/ml)
Elevated (>15) 30 8.8 0.01
Normal (·15) 63 14.4

ProGRP (pg/ml)
Elevated (¸46) 12 6.4 0.09
Normal (<46) 81 12.9

Fig. 2 Overall survival according to a previously reported prog-
nostic model using performance status and serum LDH level
(Culine et al. 2002). The solid line indicates good risk patients
(performance status of 0 or 1 and a normal LDH level), and the
dotted line represents poor-risk patients (performance status >1
or elevated LDH level). Vertical bars indicate censored cases
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received the best supportive care and most of the patients
(41%) received doxorubicin-plus-etoposide-plus-cyclo-
phosphamide-plus-platinum agent therapy (van der Gaast
et al. 1995). Patients in another study were treated with
either bleomycin-plus-etoposide-plus-cisplatin therapy or
etoposide-plus-cisplatin therapy (Culine et al. 2002).
Although there are many diVerences in the patient char-
acteristics, chemotherapy regimens, and treatment results
among these previous reports and ours, it is noteworthy
that the prognostic factors for survival are similar (van der
Gaast et al. 1995; Culine et al. 2002; van de Wouw et al.
2004). In addition, the two previously reported prognostic
models Wtted our results for Japanese patients with CUP
quite well. Though the investigators published a regres-
sion tree analysis in 1,000 consecutive patients in a US
population (Hess et al. 1999), that kind of analysis
requires a much larger data set and was not feasible in this
study. Even using a simple prognostic assessment, how-
ever, the veriWcation of prognostic models using an inde-
pendent data set may be useful for establishing
therapeutic strategies for patients with CUP.

Concerning the indications for chemotherapy, pre-
vious studies have suggested that patients in the poor-
risk group should not be oVered chemotherapy rou-
tinely, since the median survival time of poor-risk
patients is less than 4 months (van der Gaast et al.
1995; Culine et al. 2002). However, in our study, the
median survival times of the poor-risk patients
according to the prognostic models were 10.1 and
6.7 months, respectively. Whether, poor-risk patients

should be oVered palliative therapy or chemotherapy
may be diYcult to determine without conducting a
randomized trial. Since survival times have been pro-
longed by advances in new anticancer drugs, the util-
ity of platinum-based combination chemotherapy or
single-agent chemotherapy for poor-risk CUP
patients should be carefully considered in a prospec-
tive trial.
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