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INTRODUCTION

Cancer of unknown primary (CUP), primary metastatic
cancer, or malignancy of unknown origin is a metastatic
syndrome characterized by the presence of metastatic
cancer cells without an identifiable primary tumor, even
after extensive diagnostic workup.!! This enigmatic
condition poses significant challenges in both diagnosis
and treatment. The incidence rate of CUP is difficult to
determine precisely, as some cases initially classified
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as CUP are later found to have identifiable primary
sites.”) Nevertheless, CUP is estimated to account for
approximately 2%-5% of all cancer diagnoses globally !

CUP cases are often marked by early dissemination
and an aggressive clinical course.! Patients are
typically diagnosed at advanced stages with severe
metastasis-related symptoms. Epidemiologic data
on CUP are limited, making it difficult to establish a
specific risk factor profile for this condition.”! Despite
advances in clinical diagnostics, including imaging,
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endoscopy, and histopathological evaluations using
classical immunohistochemical (IHC) biomarkers, the
primary site remains elusive in many cases.*”! IHC is
employed to predict the probable origin of the cancer;
however, it successfully identifies the primary site in less
than 30% of cases using various immunostaining panels.™
Consequently, CUP remains a significant challenge for
clinicians.

Generally, CUP malignancies are difficult to treat for
some reasons. At diagnosis, CUP has typically already
metastasized beyond the primary site, making curative
treatments such as surgery or radiation therapy less
effective. Moreover, the unidentified cancer type hinders
the selection of the most appropriate treatment. Meanwhile,
most of the CUPs are aggressive and rapidly progressing.®

Within the heterogeneous classification of CUP, distinct
subsets with more favorable prognoses have been identified,
where median survival extends to 15-20 months with
chemotherapy.[’! These subsets, comprising approximately
10%-20% of cases, are characterized by clinical and
pathological features that strongly suggest the site of origin,
evenifitis not directly detected.”! Unfortunately, the majority
of newly diagnosed CUP cases fall into the unfavorable
subset category. The median overall survival (mOS) for these
patients ranges from 4 to 10 months. These survival rates
have remained largely unchanged over the years, despite the
introduction of new chemotherapeutic agents.”

The variability in disease registration and diagnostic approaches
across the countries worldwide makes it challenging to compare
CUP incidence globally, identify trends, and assess etiology."
Uncovering the feature of CUP is crucial due to its unique
clinical presentation and the need for tailored therapeutic
approaches leading to improved diagnostic techniques, better
management strategies, and enhanced patient outcomes.
Moreover, exploring the epidemiologic, histopathological,
and prognostic factors associated with CUP can provide new
insights into cancer biology and metastasis, potentially helping
the management of other metastatic cancers.

To thebest of our knowledge, there isno comprehensive study
on CUP in the Iranian population. Accordingly, this study
aims to investigate the epidemiologic, histopathological,
and prognostic factors in Iranian CUP cases, providing
valuable insights into this challenging condition within the
Iranian population.

PATIENTS AND METHODS

Affiliated center

This study was conducted at the MACSA center in Isfahan,
Iran. MACSA is a charity-based referral institute providing
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comprehensive supportive and palliative care services
including psycho-oncology, nursing, rehabilitation,
and more. These services are offered in various settings
comprising outpatient clinics, inpatient wards, home care
networks, and hotline counseling centers for all cancer
patients at any stage and their families, regardless of their
socioeconomic status.' Upon admission, the trained
interviewers collect demographic data, past and family
medical history, and details of the current disease (including
diagnostic tests and their results and previous treatments)
through face-to-face interviews. Patients are followed
up regularly, and all their conditions and complaints are
documented until death or voluntary service rejection.
Informed consent is voluntarily obtained from those
patients who have willingness to cooperate in research
projects.

Study design and patients

All clinical documents of cancer patients registered
at MACSA, Isfahan, within 2016-2021 were reviewed
retrospectively. Patients diagnosed with CUP,!""! confirmed
by a board-certified oncologist or internist, were included.
Patients with substantial data deficits in their files were
contacted. Those who were inaccessible were excluded.
The Ethical Review Committee of Isfahan University of
Medical Sciences granted approval for this study (IR MUL
MED.REC.1400.004).

Statistical analysis

The numerical variables were presented as mean and
standard deviation, while the categorical ones were
expressed as frequency and percentage. Charts were
created using Tableau 2019.4 (Salesforce, United States). The
associations of clinical features with survival were assessed
using univariate and multivariable Cox proportional
hazards regression models. All significant variables in
univariate analysis were included in the multivariable
analysis. The results were reported as hazard ratio (HR)
with 95% confidence interval (CI). Overall survival (OS) was
defined as the time from diagnosis to the date of death or last
follow-up. Kaplan-Meier curves were used for illustrative
purposes to visualize survival differences based on
variables that remained significant in the multivariable Cox
regression model. mOS was also calculated and reported
for the studied population overall and for each significant
variable in the multivariable Cox model. Data were analyzed
using STATA 17 (STATA Corp., United States), and P <0.05
was considered statistically significant.

RESULTS

Among the 6,245 cancer patients registered at
MACSA-Isfahan within 2016-2021, finally 352 (5.6%)
subjects were enrolled in the study.
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Demographic information

Out of the 352 patients, 185 (52.5%) were male. The mean
age at diagnosis was 65.9 + 14.3 years, with an age range of
7-95 years. The most common primary presentation was
abdominal pain (32.1%). Notably, 20 (5.7%) patients were
asymptomatic, with their disease diagnosed incidentally.
Dyspnea and weight loss were the next most common
presentations, occurring in 12.8% and 12.2% of the patients,
respectively. Most of the patients (n = 197, 56%) were
under palliative care due to their poor prognosis or clinical
situation [Table 1].

Histopathological features

In total, 112 (31.8%) patients had not undergone a
biopsy. Among the patients tolerated biopsy, metastatic
adenocarcinoma (31.5%) and metastatic undifferentiated
carcinoma (26.4%) were the most common histopathological
features. The liver, lung, and bone were the most prevalent
targets for metastatic cells, affecting 48.6%, 27.6%, and 22.4%
of the patients, respectively. Patients were categorized
according to the number of organs with metastasis, with
single-site metastasis being the most common (195 cases,
55.4%) [Table 2].

IHC analysis had been performed in 142 (40.3%) patients
by referring laboratories for tissue-of-origin markers
based on the recommended guidelines.'"'? These analyses
yielded inconclusive results in all evaluated cases.
The most frequently observed positive markers were
CK7 in adenocarcinoma (77.8%) and undifferentiated
carcinoma (68%), chromogranin and synaptophysin in
neuroendocrine tumors (57.1%), vimentin in sarcoma (57.1%),
and MelanA and HMB45 in melanoma (75%) [Figure 1a]. As
for negative markers, CK20 was predominantly absent in
adenocarcinoma (60.3%), undifferentiated carcinoma (56%),
and neuroendocrine tumors (57.1%). Moreover, sarcoma
cases frequently lacked HER2 and CK7 (71.4%), while
CD34 was the most common negative marker in melanoma
patients (50%) [Figure 1b].

Prognostic factors

Overall, the mOS was 5 months (95% CI: 4-7 months).
In the univariate Cox regression analysis, age was found
to be a significant factor, with the HR increasing with
age (HR = 1.028, P < 0.001). Several symptoms were
associated with an increased risk of death, including
abdominal pain (HR: 1.313, P = 0.02), anorexia (HR: 2.534,
P <0.001), weight loss (HR: 1.741, P = 0.001), jaundice (HR:
2.166, P = 0.002), and malaise (HR: 1.716, P = 0.02).
Interestingly, low back pain (HR: 0.605, P = 0.04) and neck
mass (HR: 0.423, P=0.02) were associated with a decreased
HR. In terms of pathology, neuroendocrine tumors (HR:
0.54, P = 0.03) and sarcomas (HR: 0.359, P = 0.02) were
associated with a lower risk of mortality. Metastasis to
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Table 1: Comprehensive demographic information of the
cancer of unknown primary patients
Frequency (n=352), n (%)

Gender
Male 185 (52.5)
Female 167 (47.5
Life status
Dead 327 (92.9)
Alive 25 (7.1)
First presentations (most frequent)
Abdominal pain 113 (32.1)
Dyspnea 45 (12.8)
Weight loss 43 (12.2)
Bone pain 25 (7.1)
Treatment
Chemotherapy 104 (29.5)
Radiotherapy 13 (3.7)
Both 38 (10.8)
Palliative 197 (56)

Table 2: Histopathological features of tumors in the
cancer of unknown primary patients
Frequency (n=352), n (%)

Pathology
No biopsy 112 (31.8)
Undifferentiated carcinoma 93 (26.4)
Adenocarcinoma 111 (31.5)
Melanoma 9 (2.6)
Neuroendocrine 16 (4.5)
Sarcoma 8 (2.3)
Others 3(0.9)
Site of metastasis (most frequent)
Liver 171 (48.6)
Lung 97 (27.6)
Bone 79 (22.4)
Peritoneum 51 (14.5)
lymph node 38 (10.8)
Number of involved organs
One site 195 (55.4)
Two sites 96 (27.3)
More than two sites 61 (17.3)

the liver (HR: 1.72, P < 0.0001) and pancreas (HR: 2.212,
P = 0.01) were associated with an increased risk, while
lymph node metastasis was associated with a decreased
risk of mortality (HR: 0.63, P = 0.02) [Table 3].

In the multivariable Cox regression analysis, age remained a
significant factor, with each additional year of age associated
with a 2.8% increase in risk of death (HR: 1.028, 95% CI: 1.019-
1.037, P<0.001). Neuroendocrine tumors had alower HR (0.553,
95% CI:0.313-0.978, P=0.04), indicating a lower mortality risk
in the multivariable model. Metastasis to the liver (HR: 1.382,
95% CI: 1.076-1.774, P = 0.01) and pancreas (HR: 2.138, 95%
CI: 1.0944.176, P = 0.04) were associated with an increased
risk of death [Table 3 and Figure 2].

| 2025 |



Rayati, et al.: CUP analysis in an Iranian population

Adenocarcinoma

)
]
£
[e]
0 X
20 3
[s)

15

10 |

c
x 2 g
S 3 o £ £ © &
= B S o 9 =
X < o =
SOEqp 8 = 53 g9 g @
SEE ¢ ¢ i~ Fmwnd
ES S 83,8329
Ea I55558Eg883%
L FEEEEE
..
E\CCC(\.CC. T.:S. H.E.c.C.C.c.W.P.N..C.C.C
Sum of Number of Records for each P2 broken down by P1. The marks are labeled by P2.

Distribution of Positive IHC Markers in CUP Patients

Undifferentiated Carcinoma

= Mvimentin

Distribution of Negative IHC Markers in CUP Patients.

Neuroendocrine Sarcoma Melanoma Others
&<
2c
£58
3
2
gL
&5 €
o S
& g e
< & £ E ~ sg <
g © s oS s=0% - -
<328<9 SE80g<P3535 g52=Z58ag82e. 92883
3328=38 CoOoES=@0uo00y3a8a8 hnEZTB88=z%3ca88
£€as285 TTEEE T | EEEE P cccasoe s
... .- - -- NN OO
P PP N.E. L0550, BKC.ICI6 T 8. B V8- 05 £ COEKE. GG M H 8.0 G676 L. P70, €, €.C.C

Figure 1: Distribution of immunohistochemical (IHC) markers across different cancer types in cancer of unknown primary (CUP) patients. This figure illustrates
the frequency of (a) positive and (b) negative IHC markers detected in various types of cancers among CUP patients. The cancer types include adenocarcinoma,
undifferentiated carcinoma, neuroendocrine tumors, sarcoma, melanoma, and others. Each bar represents the percentage of patients within each cancer type exhibiting

positive or negative staining for specific markers. ICH =

DISCUSSION

In the current study, the epidemiologic, histopathological,
and prognostic feature of CUP has been evaluated
within an Iranian population. Accordingly, to provide
a comprehensive insight into clinical characteristics and
outcomes of the disease, 352 CUP patients were studied.

Demographic features

Asmentioned, 52.6% of the patients were male, with a mean
age at diagnosis of 65.9 + 14.3 years. This age distribution
aligns with other studies, though variations exist. For
instance, in a German study, the median age was 46 years,!"”!
while in an American population, it was 72 years,!*!
indicating a wide age range in different populations. Our
gender distribution also aligns with other reports, with
some studies showing a slight male predominance!*>'® and
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others reporting a higher percentage of female patients.['’]
It worth noting that although there is no exact explanation
for these differences, it can be attributed to the genetic
variety of studied populations.

Abdominal pain was the most common presentation
in our study (32.1%), followed by dyspnea (12.8%)
and weight loss (12.2%). Notably, 5.6% of our patients
were asymptomatic, with their condition discovered
incidentally. Cachexia and weight loss are prevalent
symptoms in patients with CUP. However, due to the
heterogeneous nature of CUP, patients may exhibit a wide
range of signs and symptoms depending on the site of
malignant involvement.??! Additionally, paraneoplastic
syndromes can occur and often present prior to a definitive
diagnosis. The prompt recognition of these syndromes can
facilitate earlier cancer diagnosis, potentially significantly
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improving the prognosis for CUP patients.??l A Chinese
study highlighted anemia, fever, and enlarged lymph
nodes as prevalent symptoms.I"! Another study observed
constitutional symptoms, including weight loss (20.3%) and
other general symptoms such as anorexia, fatigue, and fever,
in 81.6% of patients.” These findings reflect variations in
clinical presentations across different studies.

Notably, our study adds to the understanding of CUP
demographics by providing specific insights into an
under-researched Middle Eastern population, offering
a regional perspective that complements global data.
Moreover, by emphasizing the varied clinical presentations
in our cohort, our findings can inform tailored diagnostic
approaches in similar healthcare settings.

Histopathologic features
Our study found that metastatic adenocarcinoma (31.5%)
was the most frequent histopathological type. Several

studies also reported adenocarcinoma as the predominant
histologic type, 131517181 though the prevalence of other
cancer types varies across different studies. The liver,
lung, and bone were the most common metastatic sites in
our study, affecting 48.6%, 27.6%, and 22.4% of patients,
respectively. Consistent with our findings, Yoon et al.l'®
reported liver involvement in 39% of cases as the most
frequently involved organ. Other studies have shown
variability in metastatic sites: one found frequent liver
and lymph node involvement (56% and 51%),!"*! another
identified lymph nodes as the most prevalent site (38%),!"*!
and another reported primary metastatic sites as lymph
nodes (60%), liver (31%), bone (25%), and lung (20%).*!
These results highlight the liver as a consistently common
site of metastasis, while the involvement of other organs
varies across different populations.

In our study, 195 (55.4%) patients exhibited involvement of
only a single organ. Two-organ involvement was observed
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Figure 2: Kaplan-Meier survival curves for significant factors in the multivariable cox regression analysis of factors influencing survival in cancer of unknown primary
patients.(a) Age: Patients are categorized into three age groups with median overall survival (mOS) of 14 months for those less than 56 years old, 6 months for those
aged 56 to 70 years, and 2 months for those over 70 years old, (b) Neuroendocrine pathology: Patients with neuroendocrine tumors have a mOS of 14 months,
whereas those with nonneuroendocrine pathology have an mOS of 5 months, (c) Metastasis to the liver: Patients without liver involvement have a mOS of 9 months,
compared to an mOS of 3 months for those with liver metastasis, (d) Metastasis to the pancreas: Patients without pancreatic involvement have a mOS of 6 months,
while those with pancreas metastasis have an mOS of 1 month
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Table 3: Univariate and multivariable cox regression analysis of factors influencing survival in cancer of unknown

primary patients

Univariable Multivariable
HR 95% CI P HR 95% CI P

Age 1.028 1.02-1.036 <0.001 1.028 1.019-1.037 <0.001
First presentation

Abdominal pain 1.313 1.042-1.655 0.02 1.174 0.92-1.5 0.20

Anorexia 2.534 1.617-3.973 <0.001 1.529 0.942-2.481 0.09

Weight loss 1.741 1.255-2.415 0.001 1.286 0.91-1.819 0.15

Jaundice 2.166 1.323-3.546 0.002 1.49 0.888-2.498 0.13

Low back pain 0.605 0.371-0.986 0.04 0.6 0.364-0.988 0.05

Neck mass 0.423 0.209-0.855 0.02 0.638 0.294-1.387 0.26

Malaise 1.716 1.089-2.704 0.02 1.186 0.73-1.926 0.49
Pathology

Neuroendocrine 0.54 0.31-0.94 0.03 0.553 0.313-0.978 0.04

Sarcoma 0.359 0.148-0.873 0.02 0.529 0.214-1.312 0.17
Metastasis site

Liver 1.72 1.379-2.142 <0.0001 1.382 1.076-1.774 0.01

Lymph node 0.63 0.434-0.913 0.02 0.746 0.493-1.13 0.17

Pancreas 2.212 1.172-4.174 0.01 2.138 1.094-4.176 0.04

All variables were tested in the univariate Cox regression. Variables significant in the univariate analysis were included in the multivariable model. The table displays all variables
that were significant in the univariate and subsequently were included in the multivariable analysis. CI=Confidence interval; HR: Hazard ratio

in 27.3% of patients, while 17.3% had metastasis in three or
more organs. Similar findings have been reported in other
studies, where single-site metastasis is the predominant
form [ In another study, 62.5% of patients had metastasis
involving fewer than three organs.l' In our study, this
percentage was 82.7%.

Among our CUP population, IHC analysis was performed
in 142 (40.3%) patients for tissue-of-origin markers, which
did not result in specific findings. There is currently no
global agreement on the optimal pathological methodology;
however, existing European and US guidelines endorse a
step-wise approach.”” Tumors can typically be broadly
categorized as carcinoma, rather than melanoma, lymphoma,
or sarcoma, based on initial hematoxylin and eosin (H and E)
staining. Carcinoma can be further classified into squamous,
urothelial, neuroendocrine, solid organ, or adenocarcinoma
subtypes. For adenocarcinomas, the probable site of origin
can be suggested using markers in a lineage-specific
panel.’? Nevertheless, interpreting the results is more
complex and certain diagnostic challenges persist. It is
essential to recognize that tumors are heterogeneous,
and a single biopsy may not represent the entire tumor.
Additionally, unusual staining patterns can complicate
diagnosis. Cytokeratin expression can also be misleading.
Furthermore, aberrant expression of epithelial markers has
been observed in melanomas with epithelioid morphology,
and the loss of conventional melanocytic marker expression
has been reported in metastatic lesions, necessitating
careful exclusion of other tumor types.’! Moreover, results
of H and E and IHC can conform to the patterns of several
organs. Additionally, despite specific patterns, there might
be no detectable tumor in the recommended organ.” Our
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study underscores the limitations of IHC in CUP diagnosis,
especially in resource-constrained settings, and highlights
the need for integrating molecular diagnostics in future
studies.

Prognostic factors

The mOS in our study was 5 months. Patients with
neuroendocrine pathology in our study demonstrated
improved survival outcomes, consistent with the favorable
categorization.”! Although single-site metastasis is
considered a factor indicative of a favorable subgroup,®
our study did not find a significant relationship between
the number of metastases and survival. None of our
patients had an IHC panel profile of CK20+, CDX2+, and
CK7-, precluding evaluation of this particular favorable
subgroup.P! Further exploration of other factors related
to the favorable subset was not feasible due to the lack of
detailed information of our cases. In our study, older age
and metastasis to the liver or pancreas were significantly
associated with decreased survival in multivariable Cox
regression analysis. No other factors demonstrated a
significant relationship with survival.

A significant proportion of our patients (56%) were
under palliative care due to poor prognosis and/or
clinical situation. In other patients, chemotherapy and/
or radiotherapy were unsuccessful in improving survival.
Most of the recommended treatment regimens are primarily
supported by data from single-arm, phase I trials at best.[*#!!
Moreover, randomized study data are scarce and typically
derive from small trials, offering suggestions rather than
definitive guidance on preferred regimens.”*! There has
been no significant advancement in biologically targeted
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therapies. In conclusion, while empiric chemotherapy has
long been the cornerstone of treatment for CUP patients
with adequate performance status, clinical outcomes remain
largely unsatisfactory.®!

Finally, this study provides critical insights into the
epidemiological, histopathological, and prognostic
characteristics of CUP, which have significant implications
for health policy and prioritization. The findings can
guide the identification of high-risk populations and
the development of targeted diagnostic strategies.
By highlighting the aggressive nature and diagnostic
challenges of CUP, the study emphasizes the need for
advanced screening tools and protocols. Furthermore, it
underscores the importance of integrating research findings
into actionable health policies, such as risk stratification
guidelines and specialized diagnostic centers, paving the
way for improved patient outcomes and more efficient
healthcare systems.

Limitations and future directions

This study has several limitations that should be considered
when interpreting its findings, alongside opportunities for
future research to address these gaps. The retrospective
nature of the study may introduce biases in data collection
and patient selection. However, all CUP patients registered
at the MACSA center during the study period were included,
and standardized data collection protocols minimized
inconsistencies. While IHC was performed in 40.3% of
patients, the inconclusive results reflect the diagnostic
challenges inherent in CUP rather than a shortcoming
of the study. Moreover, the reliance on a single-center
dataset, despite its broad referral base and diverse patient
demographics, may limit the generalizability of the findings
to the wider Iranian population or other regions.

Certain demographic and epidemiological factors, such
as environmental exposures, lifestyle influences, and
genetic predispositions, were not assessed in this study
due to the constraints of the available data. Additionally,
the follow-up duration was limited by the poor prognosis
of CUP patients, restricting the ability to evaluate
long-term outcomes or late recurrences. Although the
Cox proportional hazards model was appropriate for
identifying prognostic factors, it does not fully explore
complex interactions among variables.

Future research should prioritize multi-center studies to
enhance the generalizability of findings and provide a
broader perspective on CUP epidemiology and outcomes.
Prospective studies are essential to systematically collect
detailed demographic, lifestyle, environmental, and genetic
data, enabling a more comprehensive understanding of
CUP’s risk factors and prognosis. Integrating advanced
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molecular profiling techniques alongside IHC could
improve diagnostic accuracy and refine classification
systems. Longer follow-up durations are needed to capture
long-term survival and recurrence patterns, especially for
patients with more favorable prognoses. Additionally,
employing advanced statistical methods, such as nonlinear
models or machine learning approaches, may uncover
complex relationships between variables, offering deeper
insights into survival predictors and guiding future patient
management strategies.

CONCLUSION

Our study provides a comprehensive analysis of the
epidemiologic, histopathological, and prognostic features
of CUP in an Iranian population, highlighting its poor
prognosis and the need for tailored diagnostic and therapeutic
approaches. This study represents large-scale investigation
of CUP in an Iranian population, addressing a critical
gap in regional data and offering insights into the unique
epidemiological and clinical characteristics of CUP in Middle
Eastern settings. The results match global trends, highlighting
the need to improve CUP management for better patient
survival and quality of life. Specifically, this study underscores
the diagnostic challenges inherent in CUP, particularly the
limited utility of IHC in identifying the primary site, which
is a consistent issue in resource-constrained settings. Further
research is essential to refine the current strategies for better
outcomes in this challenging condition. Future directions
should include integrating advanced molecular profiling with
traditional diagnostic approaches to enhance the identification
of the primary site and improve prognostic evaluations.
Additionally, multi-center and prospective studies with longer
follow-up periods are needed to validate these findings and
explore long-term outcomes, particularly for favorable CUP
subsets.
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