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ABSTRACT

This study aimed to elucidate the clinical and prognostic characteristics of a homogeneous group of patients with cancer of unknown primary
(CUP). Between 1999 and 2014, CUP was diagnosed in 159 (1.3%) of 11,742 cancer patients at Trakya University Hospital (Edirne, Turkey).
Ninety-seven (61%) of the 159 patients were retrospectively reviewed. Among these, 61 (62.8%) patients with adenocarcinoma were included in
this study. The most frequently predicted primary tumor site was the lung (37.7%), and 59% of the patients were smokers. There was a significant
relationship between smoking and the lung as a potential primary cancer site (p = 0.042). The most frequent site of metastasis was the liver
(60.7%). The median number of metastases per patient was two, but patients with liver metastases had a median of five metastases. The overall
median survival time was 7 months. Median survival was significantly longer in patients with a predicted primary site than in patients without
the predicted site (7 vs. 6 months, respectively; p = 0.038). When the patients with predicted ovarian and peritoneal tumors were excluded from
the comparison, the statistical p value was still close to significant (p = 0.07). Multivariate analysis revealed that smoking, liver metastasis, serum
alkaline phosphatase =92 U/L, and progression in response to chemotherapy were independent predictors of a poor prognosis. The present
study identified several independent prognostic factors in patients with unknown primary adenocarcinomas who received chemotherapy.

Smoking, the presence of liver metastasis, and response to chemotherapy were independent risk factors for both progression-free and overall

survival.
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INTRODUCTION

Cancers of unknown primary site (CUP) account for 2-10%
of the 10 most common malignancies in both sexes [1]. The
clinical definition of CUP is a histologically confirmed met-
astatic cancer for which a thorough medical history, careful
clinical examination, and extensive diagnostic work-up failed
to detect the primary tumor [2]. Despite many retrospective
analyses and studies of patients with CUD, and despite recent
advances in molecular immunochemistry and imaging tech-
nologies, definitive conclusions regarding the diagnosis and
therapy of patients with CUP cannot be easily made because of
the heterogeneity of the tumors [3-5]. However, these tumors
carry a unique natural history, which includes characteristics
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such as early dissemination, clinical absence of a primary
tumor, unpredictable metastatic pattern, and aggressive bio-
logical and clinical behaviors [6]. Adenocarcinomas represent
the largest proportion of CUP [3]. Because a separate analy-
sis of adenocarcinomas would provide a more homogeneous
patient population, it may give more definite conclusions
regarding the course and treatment options for CUP.

To identify prognostic and clinical factors associated with
CUP, in this study we analyzed only patients who were his-
topathologically diagnosed with well-differentiated or mod-
erately differentiated adenocarcinoma and who received
chemotherapy.

MATERIALS AND METHODS

Study design and population

The retrospective study was approved by the Institutional
Ethical Committee and thus meets the standards of the
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Declaration of Helsinki in its latest revised version. Due to
retrospective nature of the study, informed consent require-
ment was waived. Of 11,742 patients who were referred to
the Department of Medical Oncology at Trakya University
Hospital (Edirne, Turkey) between 1999 and 2014, 159 (1.3%)
had metastatic cancer for which a primary tumor site was not
evident from the medical history, examination, thoracoab-
dominal computed tomography, and other imaging modal-
ities. Ninety-seven (61%) of the 159 patients who were retro-
spectively reviewed, had a histopathological diagnosis and
received systemic chemotherapy. Among these, 61 (62.8%)
had presented with adenocarcinoma and were included in
this study. For each patient, age, sex, smoking history, num-
ber and location of metastases, number of liver metastases,
predicted primary site, hemoglobin (Hg) and albumin (Alb)
values, alkaline phosphatase (ALP) and lactate dehydrogenase
(LDH) levels, chemotherapy, and response to chemotherapy
were recorded.

Parameters evaluated

The World Health Organization response evaluation cri-
teria were used to assess the responses in the patients with
metastases. Complete response was defined as complete
disappearance of all tumor lesions for at least 4 weeks from
the date of documentation of a complete response; partial
response was defined as a decrease of 50% or greater, rela-
tive to baseline, in the sum of the products of the two longest
perpendicular diameters of all metastases; stable disease was
defined as failure to meet the criteria for complete or partial
response and the absence of progressive disease; and progres-
sive disease was defined as an increase of at least 25% in the
sum of the products of the two longest perpendicular diame-
ters of all “index” lesions.

Statistical analysis

Progression-free survival (PFS) was determined as the
period from the date of diagnosis until tumor progression or
until the death before the response was evaluated. Overall
survival (OS) was measured from the time of the initial histo-
logical diagnosis of malignant disease until death. SPSS 15 soft-
ware (IBM Corp., Armonk, NY, USA) was used for statistical
analysis. Estimates of survival distribution were constructed
using the Kaplan-Meier method. The significance of differ-
ences between survival curves for different patient subgroups
was evaluated with the log-rank test. Cox regression analysis
was used to examine whether factors with p < 0.15 were inde-
pendent prognostic factors. Multivariate analysis was used
to determine which factors with p < 0.15 were independent
variables associated with recurrence. Correlations between
non-parametric variables were assessed by the chi-square test.

Intergroup comparisons of parametric variables were made
using Student's ¢-test.

RESULTS

Demographic and clinical characteristics

Altogether, 35 males (57%) and 26 females (43%) with a mean
age of 57 + 10 years were included in the analysis. The mean lab-
oratory values for the patients were: Hb, 11.5 + 2.3 g/dL; throm-
bocyte count, 313,000 + 150,000/mm’ Alb, 3.4 + 0.7 g/dL;
LDH, 421 + 324 U/L; and ALD, 220 + 178 U/L. Among these
patients, 42.6% were lifelong non-smokers. The mean smoking
rate among the patients who smoked was 36.9 + 17.3 packs/year,
with a median of 33 packs/year and range of 10-100 packs/year.

Adenocarcinoma characteristics

The most common site of metastasis was the liver (60.7%),
followed by bone (32.8%), lungs (26.2%), brain (24.6%), perito-
neum (22.9%), lymph nodes (13%), pleurae (9.8%), skin (4.9%),
adrenal glands (3.3%), kidneys (1.6%), and spleen/ovaries
(1.6%). The median number of metastasis sites per patient was
two (range, 1-5). The most common combination of metas-
tases was lung and liver (14.7%). The median number of liver
metastases was five (range, 1-6).

Fourteen patients (23%) had no predicted primary site
based on the clinical, radiological, and histopathological infor-
mation. The lungs were the most frequently predicted primary
site among the other 47 patients. There was a significant rela-
tionship between smoking and the lungs as a predicted pri-
mary site (p = 0.042).

Table 1 shows the first-line chemotherapy agents received
by the patients. In 14 patients (22.8%), cis-platinum and 5-fluo-
rouracil were the most commonly used chemotherapy agents.
The distribution of the patients’ responses to the first-line che-
motherapy was as follows: one complete response (1.6%), four
partial responses (6.6%), 22 cases of stable disease (36.1%), and

TABLE 1. Distribution of first-line chemotherapy agents

Most used chemotherapy agents n (%)
Platinum+
Fluorouracil 14.(22.8)
Paclitaxel 10 (16.4)
Etoposide 6(9.8)
Gemcitabine 7(11.4)
Docetaxel 6(9.8)
Vinorelbine 2(3.3)
Single agent fluorouracil 7(115)
Single agent gemcitabine 7(115)
FOLFIRI/B* 1(16)
Single agent platinum 1(1.6)
Single agent capecitabine 1(1.6)

*FOLFIRNB: Fluorouracil, calcium folinate, irinotecan, bevacizumab
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34 cases of progressive disease (55.7%). Of the nine patients
who could receive second-line chemotherapy, primary lung
cancer was predicted in seven (14.8%), and a primary perito-
neal tumor was predicted in two patients. The median PFS
after second-line chemotherapy was 7 months (range, 4-11).
Tumor control with second-line chemotherapy produced
a stable response in five patients, partial response in three
patients, and progressive disease in one patient.

Survival

The median follow-up was 7 months. The median PES was
5 (1-26) months, and median OS was 7 (1-38) months. For the
patients who had complete/partial responses after chemo-
therapy, the median PFS and OS were 14 (7-20) months and
18 (11-27) months, respectively. For the patients with stable
disease, the median PFS and OS were 10 (4-26) months and
16 (6-38) months, respectively. The patients with progressive
disease had the median PFS and OS times of 2 (1-21) months
and 4 (1-22) months, respectively. Both the PFS and OS were
significantly shorter in the patients with progressive disease
than in those with complete/partial responses or stable dis-
ease (p = 0.0001). The survival time did not differ significantly
between the patients with a response and those with stable
disease after chemotherapy (p = 0.78).

Prognostic factors

The results of univariate and multivariate analyses
are shown in Tables 2 and 3. In the univariate analysis, a
short PFS was related to smoking, liver metastasis, anemia
(Hb, <11 g/dL), high ALP (>92 U/L), and disease progression
following chemotherapy. The multivariate analysis of the fac-
tors with p < 0.15 revealed that smoking, anemia, high ALP,
and disease progression after chemotherapy were significant
independent predictors of the PFS (Table 2). In the univariate
analysis, the factors associated with shorter OS were smoking,
liver metastasis, anemia (Hb, <11 g/dL), high ALP (92 U/L),
high LDH (>560 U/L), and disease progression following che-
motherapy. The subsequent multivariate analysis showed that
smoking, liver metastasis, high ALP, and disease progression
following chemotherapy were significant independent prog-
nostic factors for the shorter OS (Table 3).

Predicted primary sites were not included in the multi-
variate analysis because they could not be proven; however,
the results of a univariate analysis considering predicted pri-
mary sites are given in Table 4. The median survival of the
patients with and without predicted primary sites were 7 and
6 months, respectively (p = 0.038). When the patients with
predicted ovarian and peritoneal tumors were excluded from
the comparison, the survival time still tended to be different,
but not significantly different (p = 0.07).

TABLE 2. Univariate and multivariate analysis of progression-free
survival (PFS) in defined patient populations

val value
Variable PFS mgnths (ulr)li\vaa:izte (mﬁltii::i‘ate
(median) . .
analysis) analysis)
Age
<50 5(2-21) 0921
5160 6(1-21)
260 5(1-26)
Sex
Male 5(1-21) 0.373
Female 6 (1-26)
Smoking status
Smoking (1-21) 0.023 0.02
Not smoking 9 (1-26)
Involved organ sites
Liver vs. other 4(1-21)/7 (1-26) 0.05 0.10
Lung vs. other 11 (1-21)/5 (1-26.) 0.11 0.69
Bone vs. other 5((1-21)/5 (1-26) 0.66
(L)Z;‘;fh nodes vs 2(1-17)/6 (1-26) 0.30
Brain vs. other 7 (1-21)/4 (1-26) 0.39
Skin vs. other 14:(9-21.)/5 (1-26) 0.17
z f:et;me“m v 3(1-26)/6 (1-21) 057
Number of
metastasis sites
1/2/3 and above 5 (1-26)/4 (1-21)/8 (1-21) 0.36
Number of
metastases to liver
i;;z:““d 4(1-21)/3 (1-17) 028
Hemoglobin
<11 gr/dl 3(1-17) 0.01 0.03
11 gr/dl 7 (1-26)
Albumin
<35 gr/dl 4.(1-26) 0.52
~35gr/dl 6 (1-20)
Alkaline
phosphatase (U/L)
<92 9 (1-26) 0.003 0.04
592 4(1-21)
LDH (U/L)
<560 6 (1-26) 020
>560 3(1-21)
Platelet (x10%/ml)
<150.000 4(1-21)
150.000-450.000 5(1-21)
>450.000 9 (1-26) 0.60
Response to
chemotherapy
Full partialand )\ 2 50010 (426) 000001 <0.0001
stable
Progression 2(1-21)

*Parameters with a p value <0.15 were not included in the multivariate
analysis. LDH: Lactate dehydrogenase

DISCUSSION

Further studies of CUP are necessary given that this type of
carcinoma arguably represents the most heterogeneous group
of cancers under a single title and has an aggressive course and
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TABLE 3. Univariate and multivariate analysis of overall
survival (OS) in defined patient populations

Variable 05 m(?nths (uliliilerlil:te (mﬁlriz\lllzl:reiate
(median) . .
analysis) ~ analysis)
Age
<50 7(3-37) 0.76
51-60 7 (1-21)
>60 6 (1-38)
Sex
Male 7 (1-30) 0.26
Female 6 (1-38)
Smoking status
Smoking 6 (1-30) 0.013 0.007
Not smoking 10 (1-38)
Involved organ sites
Liver vs. other 5(1-37)/12 (1-38) 0.022 0.028
Lung vs. other 12 (2-38)/7 (1-37) 0.12 098
Bone vs. other 7(2-37)/6 (1-38) 0.17
(L)flf;fh nodes vs. 4(2-29)/7 (1-38) 054
Brain vs. other 15 (3-37)/6 (1-38) 0.15
Skin vs. other 18 (16-22)/6 (1-38) 0.38
zg:let;me“m v 4(1-38)/7 (1-37) 0.83
Number of
metastasis sites
1/2/3andabove 7 (1-30)/6 (2-38)/11 (2-37) 028
Number of
metastasis to liver
ibi\‘:z fand 6(2-22)/4 (1-37) 056
Hemoglobin
<11g/dl 4(1-29) 0.008 0.07
>11g/dl 10 (1-38)
Albumin
<3.5g/dl 6(1-37) 0.55 *
>3.5 g/dl 10 (1-38)
Alkaline
phosphatase (U/L)
<92 18 (3-38) 0.013 0.05
>92 6 (1-37)
LDH (U/L)
<560 10 (1-38) 0.033 0.5
>560 4(1-22)
Platelet (x10%/ml)
<150.000 7 (1-22) 0.902
150.000-450.000 6(1-38)
>450.000 11(1-27)
Response to
chemotherapy
f:‘alll){famal and 18 (6-38) 0.0001 0.0001
Progression 4(1-22)

*Parameters with a p value <0.15 were not included in the multivariate
analysis. LDH: Lactate dehydrogenase

resistance to various treatments [7]. Classification and anal-
ysis of more homogeneous subgroups of patients with CUP
would allow better interpretation of treatment and prognostic
factors. Our study analyzed patients who had well-differenti-
ated or moderately differentiated adenocarcinomas, which is

the most common cancer in patients with CUP, and who had
received systemic chemotherapy (62% of the CUP patients).
The chemotherapy rate in the present study is in agreement
with previously reported rates for systemic chemotherapy in
CUP patients (30% to 66%) [1,4,8-10].

Previous studies have reported an equal proportion of
male and female patients diagnosed with CUP, whereas our
study found a higher proportion of male patients (59%). This
may be attributable to a significantly higher smoking rate in
our male patients (80%) than in the female patients. In some
studies, female sex was a potential prognostic factor [1,3,11];
however, the OS and PFS did not differ between the male and
female patients in the present study. While some studies have
shown a correlation between age and prognosis in patients
with CUP [1,4,9,12-14]; other studies have shown no correla-
tion between these two factors [15-18]. These variable results
may be due to heterogeneous patient populations. The age
was not identified as a prognostic factor in the present study,
which included a more homogeneous population of CUP
patients with adenocarcinomas.

Trivanovic et al. [15] reported that smoking was not in cor-
relation with survival but Hainsworth et al. [14] found that it
was a favorable prognostic factor. In the present study, smok-
ing was a prognostic factor for both the PFS and OS. The high
number of patients with predicted primary lung tumors or
lethal comorbidities due to smoking in our study may be the
underlying cause of this finding.

The liver, bone, and lung were dominant visceral sites of
metastasis in the present study. The metastasis site frequencies
inour patients were similar to those reported previously, except
for the lymph node metastasis rate, which was lower than the
rates reported for CUP patients with all histological types of
the cancer [1,10,19]. The lower lymph node metastasis rate in
the present study may be due to the fact that our study did
not include patients with squamous cell or less differentiated
adenocarcinomas, which are more frequently associated with
lymph node metastases. In the present study, no meaningful
correlation was found between the higher number of metasta-
sis sites and survival, similarly to the studies that included only
CUP patients with unfavorable prognoses [15-17].

Our study found no relationship between the OS and
number of liver metastases or the number of metastasis sites.
Only the presence of liver metastasis was found to be an inde-
pendent risk factor. This suggests that the presence of metas-
tasis in the liver, rather than the number or burden of metas-
tases, was a predictive factor in CUP. Similarly, in studies by
Trivanovic et al. (15) and Culine et al. (16) in which favorable
patients were excluded, the number of metastasis sites was not
correlated with the survival, while the presence of liver metas-
tasis was an independent prognostic factor. However, Pasterz
etal. (18) reported that performance status and the number of
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TABLE 4. Univariate analysis of progression free survival (PFS) and overall survival (OS) of patients with predicted and unpredicted

primary cancer sites

Variable PFS P value . OS P value .
(univariate analysis) (univariate analysis)

Patients‘with ur}pl‘edicted primary 5(1-11) vs. 5 (1-26) 0,08 6(1-14)/7 (1-39) 0,03

vs. predicted primary

Patients with predicted primary site
Lung vs. other 6(1-21)/3 (1-26) 0.65 15(3-37)/4 (1-38) 0.23
Pancreas vs. other 2(1-14)/6 (1-26) 0.05 4.(1-18)/8 (1-38) 0.01
Hepatobiliary vs. other 4.(4-26)/5 (1-21) 0.15 6 (6-27)/7 (1-38) 0.70
Gastrointestinal vs. other 2 (1-14)/6 (1-26) 0.10 4.(2-15)/7 (1-38) 0.08
Ovary and peritoneum vs. other 10 (1-26)/5 (1-21) 0.14 4.(2-15)/7 (1-38) 0.06

metastasis sites were correlated with survival. These contra-
dictory findings may be best explained by the heterogeneity of
clinical presentations and treatments in addition to histologi-
cal heterogeneity among the studies.

Anemia is linked to advanced-stage cancer, and many fac-
tors in addition to the primary cancer can contribute to the
development of anemia. In the present study, anemia was a
prognostic factor for both the PES and OS; however, in the
multivariate analysis, the correlation of anemia with OS was
not observed, while the correlation with PFS continued to
be significant. Lack of the correlation may be attributable to
the limited number of patients as well as to the finding that
anemia is not an independent prognostic factor. Anemia was
also not an independent risk factor in studies by Trivanovic
etal. [15] and Seve et al. [10], who investigated prognostic fac-
tors in an unfavorable patient group.

The albumin level has been reported to have a strong cor-
relation with the prevalence and burden of cancer [10,18]. In
contrast, the albumin level was not an independent risk fac-
tor for the PFS or OS in the present study. This finding sug-
gests that our patients had fewer factors associated with a
decreased albumin level, which would be consistent with the
stable overall condition and performance status of the patients
included in our study.

In the present study, the OS duration was significantly lon-
ger in the patients with LDH levels <560 U/L than in patients
with higher LDH levels. However, according to the multivar-
iate analysis, the LDH level was not a statistically significant
independent risk factor. The LDH level was found to be an
independent prognostic factor in some studies [10,12,15,16],
however, other studies demonstrated the opposite result [18].
The LDH level is correlated with tumor load and is also
increased in liver diseases as well as in the processes of hemo-
lysis and cellular damage, making LDH less specific for cancer
prognosis in these patient groups.

In the present study, both the PFS and OS were statisti-
cally longer in the patients with ALP levels <92 U/L than in
patients with ALP levels >92 U/L; in the multivariate analysis,
the ALP level remained an independent risk factor for PFS,
with borderline significance. ALP may be an indirect indicator

of liver metastasis or of aggressive pancreatic or hepatobiliary
cancers. The ALP level was a prognostic factor in some studies
but not in others, possibly reflecting the heterogeneity of the
patient populations [16,18,19].

The proportions of patients with complete and partial
responses to chemotherapy in the present study were similar
to those reported in the literature [14,17,18,20,21] The response
to chemotherapy showed a strong correlation with the PFS
and OS, although the survival time did not differ significantly
between the patients with a response and those with stable
disease after chemotherapy. The choices of chemotherapeu-
tic agents were based on the predicted primary site and were
similar to those in the literature [9,22,23]. Platinum plus 5-flu-
orouracil and platinum plus taxane were the most commonly
administered combinations. Recently, novel therapeutic
approaches based on molecular profiling of CUP, have been
proposed. Thus, Gatalica et al. [24] showed that extensive
biomarker profiling of CUP using immunohistochemistry,
gene sequencing, and in situ hybridization methods identi-
fied biomarkers associated with a drug benefit in 96% of the
cases. Identification of biomarkers that predict drug response
may provide more precise drug selection and consequently
improve the survival of the patients with CUP.

The survival time was longer for the patients with than
without predicted primary sites in the present study. When
the patients with predicted ovarian and peritoneal tumors
were excluded, the survival time still tended to be different,
but not significantly. Thus, among the patients with unfavor-
able well-differentiated and moderately differentiated adeno-
carcinomas, the survival did not differ between those with
and without predicted primary sites. This finding suggests
that the identification of primary sites may not be necessary
or cost-effective.

CONCLUSION

The number of patients in the present study is not lower
than the numbers in many other reported studies; the chemo-
therapy regimens were not uniform, making it difficult to com-
pare the efficacies of specific drugs. The variation in treatment
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regimens reflects a lack of standard treatment guidelines for
unfavorable CUP patients.

In conclusion, the present study identified several inde-
pendent prognostic factors in patients with unknown primary
adenocarcinomas who received chemotherapy. Smoking, the
presence of liver metastasis, and response to chemotherapy
were independent risk factors for both the PFS and OS.
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