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Abstract
Diagnostic assessment occasionally presents carcinoma of unknown primary site (CUP) with metastatic renal-
cell carcinoma (mRCC) histologic and immunohistochemical characteristics (CUP-mRCC). We reviewed our
single-institution experience and searched the PubMed database, and identified 10 patients treated at our
institution; 60% were poor risk patients. Objective response rate was 40%, progression-free survival was 2.5
months, and overall survival was 5.7 months; and the literature search identified 42 CUP-mRCC cases, for a
total of 52 cases of CUP-mRCC. Vascular endothelial growth factoretargeted therapy is valid, feasible, and
safe in CUP-mRCC, and these patients should thus be identified among CUP patients for specific renal-cell
carcinoma therapy.
Background: Carcinoma of unknown primary site (CUP) is a heterogenous group of metastatic cancer with no
detectable primary tumor site. Diagnostic assessment occasionally presents CUP with metastatic renal-cell carcinoma
(mRCC) histologic and immunohistochemical characteristics (CUP-mRCC). Efficacy and toxicity data for vascular
endothelial growth factor inhibitor therapies in CUP-mRCC patients are few. Patients and Methods: We retrospec-
tively reviewed consecutive patients with CUP-mRCC at a single institution between 2007 and 2018. Treatment
outcomes were assessed from initiation of renal-cell carcinomaespecific therapy, including response rate,
progression-free survival, and overall survival. Results: Ten patients with CUP-mRCC were identified. Median age was
64 years. Histologies were clear-cell (30%), papillary type II (20%), and unclassified renal-cell (50%) carcinoma.
International Metastatic Renal Cell Carcinoma Database Consortium risk group were favorable, intermediate, and poor
in 0, 40%, and 60%, respectively. One patient received empiric first-line chemotherapy. Targeted treatments were
pazopanib (n ¼ 7), sunitinib (n ¼ 2), and sorafenib (n ¼ 1). Objective response rate was 40%, progression-free survival
was 2.5 months (95% confidence interval, 1.2-3.8), and overall survival was 5.7 months (95% confidence interval,
0-24.0). Stratified for International Metastatic Renal Cell Carcinoma Database Consortium risk, overall survival in in-
termediate versus poor risk group were 18.6 months and 2.3 months, respectively. Second-line therapy did not result
in disease control. No new or unexpected toxicities were observed. Conclusion: CUP-mRCC treated with vascular
endothelial growth factoretargeted therapy is valid, feasible, and safe even though these patients had several negative
prognostic factors. CUP-mRCC patients should be identified among CUP patients for specific renal-cell carcinoma
therapy.
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Introduction
Cancer of unknown primary site (CUP) comprises a heteroge-

nous group of metastatic cancer with no detectable primary tumor
site, comprising 3% to 5% of all malignancies.1 CUP has generally a
poor outcome, with a median survival between 4 and 12 months.1,2

CUP is a diagnosis of exclusion that can be made only after thor-
ough clinical examination, computed tomography of chest,
abdomen, and pelvis, and basic blood and biochemical analyses;
endoscopies should be performed only according to signs, symp-
toms, or abnormal laboratory test results. A core needle biopsy of
the metastasis is performed, and the sample is assessed by immu-
nohistochemistry (IHC).1,3 In recent years, the biopsy sample may
also be assessed by molecular analyses.4,5 Diagnostic CUP assess-
ment may occasionally result in metastatic renal-cell carcinoma
(mRCC) histologic and IHC characteristics (CUP-mRCC). This
entity has only rarely been described in the literature.6-20

Renal-cell carcinoma (RCC) is a group of cancers arising from the
nephron, where 70% of RCC are clear-cell RCC. Because of mu-
tation in the Von Hippel-Lindau gene, a high amount of vascular
endothelial growth factor (VEGF) is produced, resulting in
increased angiogenesis, cell growth, metabolism, and immunesup-
pression.21 VEGF tyrosine kinase inhibitors or mammalian target of
rapamycin (mTOR) are the mainstay therapies for mRCC,
including pazopanib, sunitinib, sorafenib, axitinib, cabozantinib,
temsirolimus, and everolimus.22-24 Also, immune checkpoint in-
hibitors such as nivolumab and ipilimumab have recently demon-
strated benefit, targeting the programmed cell-death 1 (PD-1) and
cytotoxic T-lymphocyteeassociated protein 4 (CTLA-4) re-
ceptors.22,25 In contrast, empiric chemotherapy for CUP has no
effect on mRCC.22

This study assessed patient outcome and adverse effects in
consecutive patients with histology and IHC compatible with RCC
in a biopsy sample of metastasis in patients with CUP-mRCC.

Patients and Methods
This study was a retrospective assessment of consecutive patients

with CUP-mRCC treated at the Department of Oncology, Aarhus
University Hospital, from January 19, 2007, to March 4, 2018.
Criteria for inclusion in the study were CUP with no primary tumor
in the kidney, a biopsy sample from a metastatic lesion with his-
tology and IHC compatible with RCC, a metastatic pattern
consistent with mRCC, and treatment with VEGF/mTOR-targeted
therapy (TT). The pathology assessment followed CUP guidelines.1

CUP-mRCC was a diagnosis made on the basis of a broad IHC
panel, excluding all known possible primary lesions, with
morphology and staining pattern consistent with RCC. A CUP
diagnostic core facility integrating molecular diagnostics and IHC
was established July 2016 at Aarhus University Hospital. This
hospital has a reference population of approximately 2 million cit-
izens. A total of 21 CUP patients had molecular diagnostic data
available between July 2016 and April 2018; of these, one patient
had molecular diagnostic data and IHC results consistent with RCC
and was included in this study. The methodology has been
described previously.26 Medical records were retrospectively
reviewed for patient characteristics, treatment, outcome measures,
and adverse events.

Patients were characterized according to 3 widely used prognostic
models. The International Metastatic Renal Cell Carcinoma Data-
base Consortium (IMDC) model comprised 6 risk features27:
Karnofsky performance status of < 80%, less than 1 year from
diagnosis to oncologic treatment, hypercalcemia, anemia, neutro-
philia, and thrombocytosis. The Memorial Sloan-Kettering Cancer
Center (MSKCC) model comprised 5 risk features28: Karnofsky
performance status of < 80%, less than 1 year from diagnosis to
treatment, anemia, hypercalcemia, and elevated lactate dehydroge-
nase 1.5 times the upper limit of normal. According to the number
of poor prognostic factors in both prognostic models, patients were
divided into the following groups according to prognosis: favorable
(0 risk factors), intermediate (1-2 risk factors), and poor (� 3 risk
factors). The CUP prognostic model included assessment of
elevated lactate dehydrogenase and performance status of � 2 at
baseline.1 Those with both elevated lactate dehydrogenase and poor
performance status were allocated to the poor prognosis group.

The study was approved by the local ethics committee, the
Danish Data Protection Agency, and the Danish Health Authority.

Progression-free survival (PFS) was calculated from the date of
first-line targeted treatment start to the date of computed
tomographyeverified progression, according to Response Evalua-
tion Criteria for Solid Tumors (RECIST) 1.1, death, or last follow-
up. Objective response rate was assessed as best response according
to RECIST 1.1. Overall survival (OS) was calculated from initiation
of first-line targeted treatment to date of death or last contact. OS
and PFS were analyzed by the Kaplan-Meier method, and median
OS and PFS along with 95% confidence intervals (CIs) were re-
ported. Associations between OS or PFS and clinical factors were
assessed by the log-rank test in univariate analysis. Data cutoff for
follow-up was April 3, 2018. Data were analyzed by SPSS 20 (IBM,
Armonk, NY).

Results
Clinical Characteristics

We identified 10 CUP patients with histology and IHC
compatible with RCC and with no primary tumor at initiation of
treatment, treated with VEGF/mTOR TT from 2007 to 2018 at
Aarhus University Hospital. These 10 CUP-mRCC patients were
identified from 110 CUP patients seen at our institution between
2007 and 2018. One patient was diagnosed with a molecular
classifier as a supplement to histology plus IHC, and 9 patients were
diagnosed by histology and IHC only. Patients were referred for
RCC-specific therapy because of suggestive histology or IHC.
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Table 1 Patient Characteristics

Characteristic Value

Age (y), min-max 47-76

Median age (y) 64

Male sex (y) 6 (60)

KPS

100 3 (30)

90 5 (50)

80 1 (10)

70 1 (10)

IMDC

Favorable 0

Intermediate 4 (40)

Poor 6 (60)

MSKCC

Favorable 0

Intermediate 7 (70)

Poor 3 (30)

LDH

Greater than normal 4 (40)

Normal or less than normal 6 (60)

Mets-free interval of <1 y 10 (100)

Mets Histology

Clear-cell RCC 3 (30)

Papillary RCC 2 (20)

Unclassified 5 (50)

Sites of Mets

Lung/pleura 2 (20)

Lymph node 7 (70)

Bone 2 (20)

Liver 4 (40)

Soft tissue 1 (10)

No. of Disease Sites

1 6 (60)

2 2 (20)

�3 2 (20)

First-Line Treatment

Pazopanib 7 (70)

Sunitinib 2 (20)

Sorafenib 1 (10)

Data are presented as n (%) unless otherwise indicated.
Abbreviations: IMDC ¼ International Metastatic Renal-cell carcinoma Database Consortium;
KPS ¼ Karnofsky performance status; LDH ¼ lactate dehydrogenase; mets ¼ metastases;
MSKCC ¼ Memorial Sloan Kettering Cancer Center; RCC ¼ renal-cell carcinoma.
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Table 1 lists the patient characteristics; Table 2 provides results of
the IHC stains used. The median age was 64 years, and 60% of
subjects were male. None was in a favorable IMDC or MSKCC
prognostic subgroup. Risk allocations were as follows: IMDC
model, 40% intermediate and 60% poor; MSKCC model, 70%
intermediate and 30% poor; and CUP prognostic model, 40%
poor. RCC histology was clear cell (30%), papillary type II (20%),
and unclassified (50%). At the time of cutoff, 7 patients (70%) had
Clinical Genitourinary Cancer February 2019
experienced disease progression and died. One patient stopped TT
to allow time for wound healing after an unrelated work accident
and died before recovery without resuming therapy. One patient
was treated with CUP empiric chemotherapy (paclitaxel/carbopla-
tin) and had stable disease as best response for 2.5 months, but
experienced disease progression so therapy was changed to pazo-
panib on the basis of results from molecular assessment of the bi-
opsy sample. At 12þ months this patient was alive and without
disease progression. All 10 patients received a VEGF inhibitor, 7
received pazopanib, 2 were treated with sunitinib, and 1 patient was
treated with sorafenib. No patients had a visible primary kidney
tumor at the initiation of treatment; in one patient, the primary
tumor became visible by repeated computed tomographic assess-
ments during VEGF TT. No other patient ever had a primary site
identified.

Patient Outcome
A total of 4 patients (40%) had disease that responded to treat-

ment, including one patient who experienced a complete response
lasting 2 months. Four patients (40%) had stable disease. Three
patients were changed to second-line everolimus therapy because
they experienced disease progression or toxicity from first-line
therapy; none of these experienced disease control or remission.
The median PFS was 2.5 months (95% CI, 1.2-3.8), measured
from start of TT (Figure 1A). The median OS was 5.7 months
(95% CI, 0-24.0) (Figure 1B) from start of TT. Three patients had
stable disease and were alive for approximately 1þ to 3þ years at
data cutoff. Stratified by IMDC prognostic group, the intermediate
subgroup had a median survival of 18.6 months (95% CI, 0-42.2),
and the poor subgroup had a median survival of 2.3 months (95%
CI, 0.8-7.2).

Safety
All patients experienced adverse events to some extent. The

majority of toxicities were grade 1/2 stomatitis, fatigue, or diarrhea
(Table 3). If unacceptable toxicity occurred, the dose was reduced to
reach grade 1 toxicity. One patient (10%) discontinued pazopanib
as a result of reversible posterior leukoencephalopathy, an extremely
rare but known adverse effect; pazopanib was discontinued
permanently, and therapy was changed to everolimus. One patient
treated with pazopanib had grade 4 liver toxicity with elevated
transaminases and bilirubin. After treatment interruption and ste-
roid treatment, liver enzymes normalized, and pazopanib was
resumed at a lower dose, with no recurrence of liver toxicity.

Discussion
This assessment of consecutive patients with CUP and mRCC

histologic and IHC characteristics (CUP-mRCC) treated with
contemporary VEGF TT demonstrated this treatment strategy to be
valid, feasible, and safe. This patient group had a high percentage of
high-risk features, and only 30% of patients had clear-cell histology,
an additional adverse factor.29 Thus, CUP-mRCC represents an
aggressive metastatic malignancy and may serve as a poor prognostic
factor per se. In spite of this, responses to RCC treatment were seen
in 40% of patients; tumor response is a robust measure of treatment
sensitivity. Moreover, 3 of 10 patients were free of progression at
> 12 months, which suggests treatment efficacy in some patients.



Table 2 Immunohistochemistry Panel and Results in CUP-mRCC

Patient No. IHC Positive IHC Negative

1 Vimentin, P504S, Pax8, CK8/18, CD10, CK20 CK7, CaIX, CDX2, TTF1, inhibin, chromogranin A

2 Vimentin, CD10, CaIX, CK7 CK20, estrogen, WT1, GATA 3, MGA, S100, CK 45, CD68

3 Vimentin, P504S, Pax8, CK 8/18, CaIX, Ae1/Ae3, EP4 C5, CK7, CK19, calretinin, WT1, D240, TTF1, thyroglobulin, OCT 3/4,
gammaglobulin, CCDp, HER2, estrogen

4 Vimentin, CD10, Pax8, CK8/18, CaIX, Ck7, CD 669 CK20, CDx2, Cadherin17, Glypican3, arginase, synaptophysin, chromogranin
A, PSA, CD45, P5dS, hepatocyte antigen, P504S, TTF1, CK5, P40

5 Vimentin, Ae1/Ae3 Ck20, CK7, CD10, CEA, Alfa fetoprotein, TTF1, PSA, CD117,
CD30, calretinin, PLAP, thyroglobulin

6 Vimentin, Ae1/Ae3, CK7, EMA Melan A, LCA, TTF1, CD10, CD117, EP4

7 Vimentin, Ae1/Ae3, CD10, CD15, Pax8 CD45, S100, CK7, CK20, estrogen, GDDFP-15, mamma globulin, GATA3,
TTF1, napsin A, CDX2, SATB2, EP4, EMA, CEA, CK18, CK5/6

8a Vimentin, Ae1/Ae3, CD10 Ck7, TTF1, napsin A, p63, GATA3, PSA, synaptophysin, S100

9 Vimentin, Ck8/18, Ae1/Ae3, Pasx8, CaIX,
P504S, napsin A, CD10

SOX10, MITF, melan-A, S100, synaptophysin, chromogranin A,
thyroglobulin, inhibin, calretinin, CEA, TTF1, MSA, PSA, CD45,

CD117, CK7, CK19, CK20

10 Vimentin, CD10, CK7 Ca125, WT1, Pax8, estrogen, EP4

Abbreviations: CUP-mRCC ¼ histologic and immunohistochemical characteristics of carcinoma of unknown primary site (CUP) and metastatic renal-cell carcinoma (mRCC); IHC ¼
immunohistochemistry.
aPatient data also included molecular diagnostics.
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The implication is that CUP-mRCC patients should be identified
among CUP patients and referred for RCC-specific therapy.

A recent large study provided benchmark data in mRCC patients
with poor risk category treated with TT in phase 2 and 3 clinical
trials; PFS was 4 months, response rate 10%, and OS 9 months.30

Because our study cohort comprised only 10 patients (a small
sample size), because most patients did not fulfill the criteria for
enrollment onto a clinical trial, and because approximately half of
the patients were in the poor risk category, the observed PFS of 2.3
months and OS of 5.7 months were in line with RCC benchmark
data.27,30

Until recently, is has been controversial whether metastases from
RCC without a primary kidney tumor is a true clinical entity. We
searched PubMed and identified 13 publications in the scientific
literature dealing with CUP-mRCC (Table 4). Seven patients had
Figure 1 Survival Outcomes in Patients With CUP-mRCC. (A) Progre
Censored Patients

Abbreviation: CUP-mRCC ¼ histologic and immunohistochemical characteristics of carcinoma of un
surgery to treat a solitary metastatic lesion, with no additional sys-
temic treatment provided.8,9,11,15-17 Eleven patients described
in 8 case reports received targeted therapies with sunitinib
(n ¼ 6),6,7,10,18,19 pazopanib (n ¼ 2),14,19 temsirolimus (n ¼ 2),12

and everolimus (n ¼ 1).13 Efficacy data showed that 8 (72%) of 11
patients responded to treatment, and 9 (82%) of 11 were alive when
the cases were reported, surviving between 6 weeks and 36 months.
The risk of selection bias when publishing case reports is evident;
there is a risk of selecting cases for publication when treatment was
successful rather than unsuccessful. Furthermore, no baseline
prognostic values were described. This might explain why our re-
sults have a far worse outcome than the case reports. A recent
retrospective study of 24 CUP patients with mRCC characteristics
treated with TT showed a median OS of 12 months.20 The disease
of these patients was all identified by molecular analyses, in contrast
ssion-free Survival. (B) Overall Survival. Tick Marks Represents

known primary site (CUP) and metastatic renal-cell carcinoma (mRCC).
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Table 3 Adverse Events

Adverse Event N (%)

Mucositis 5 (50)

Tiredness 4 (40)

Diarrhea 3 (30)

Nausea 3 (30)

Dry/itchy skin 3 (30)

Loss of pigmentation 2 (20)

Declive edema 2 (20)

Hyperesthesia 2 (20)

Elevated bilirubin/ASAT 1 (10)

Posterior leukoencephalopathy 1 (10)

Abbreviation: ASAT ¼ aspartate aminotransferase.
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to our study, where only a single patient was characterized by
molecular diagnostic methods. Thus, a more accurate diagnosis may
improve outcome. In line with our findings, the study observed a
larger number of papillary and unclassified RCC subtypes, and a
subset of patients who experienced long-term benefit from TT.20

Noneclear-cell histologies, with a high fraction of unclassified
RCC, seem predominant in CUP-mRCC. A total of 52 cases of
CUP-mRCC have now been described in the literature, and CUP-
mRCC is surely a true clinical entity, although more research is
warranted. New molecular cancer classifier assays have been devel-
oped and may advance the diagnostics of CUP—for example, gene
Table 4 Summary of CUP-mRCC Case Reports in the Literature

Study Age, Sex Organ Involved Histology
Targ
Trea

Choi6 69, M LN ccRCC Sun

Kumar7 70, M Bone ccRCC Sun

Kumar7 69, F Bone, lungs ccRCC Sun

Costantino10 68, M Adrenals, liver nsRCC Sun

Wei12 43, M Pericardium, lungs, LN ccRCC Temsi

Wei12 55, F Bone, LN ccRCC Temsi

Fayaz14 77, M LN ccRCC Pazo

Sorscher13 53, M LN, retroperitoneal mass ccRCC Evero

Thamcharoen18 37, M Lung, LN, soft tissue, papRCC Sun

Nagasaka19 41, M LN papRCC Pazo

Nagasaka19 79, M LN, bone, soft tissue papRCC Sun

Bhatia8 63, M Subcutaneous ccRCC —

Wayne9 61, F Subcutaneous,
pancreas, parotid gland

ccRCC —

Heary11 57, M Epidural, adrenals nsRCC —

Terada15 83, M Perirenal tissue nsRCC —

Akkad16 34, M Pleura, lungs,
LN, ectopic kidney

ccRCC —

Johnson17 71, M Adrenal ccRCC —

All cases discovered RCC metastasis with no tumor primary in kidneys.
Abbreviations: c ¼ censored at date of case publication; ccRCC ¼ clear-cell RCC; CR ¼ complete
characteristics of carcinoma of unknown primary site (CUP) and metastatic renal-cell carcinoma (mR
disease progression; PFS ¼ progression-free survival; PR ¼ partial response; RR ¼ response rate;
aPFS was not mentioned in cases but was estimated based on description in cases, with 0 indicati
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expression profiling (pathwork tissue of origin test), the molecular
profiling 92-gene reverse transcriptase PCR cancer classification
assay (CancerTYPE ID), and epigenetic DNA microarray (EPI-
CUP).4,5 Importantly, time from biopsy to final report has greatly
shortened, and most answers now appear within few weeks, making
molecular diagnostic feasible in a real-world clinical setting. Several
of the above-mentioned case reports used molecular diagnostic tools
after inconclusive IHC diagnostic assessment and identified the
tissue of origin, thereby enabling treatment with TT.10,12-14,19

Molecular profiling is not yet part of standard diagnostic assess-
ment at most institutions.1

It is unknown why the primary tumor was not found in the
kidneys at the time of diagnosis. This may be because mRCC is
known for its ability of spontaneous regression of metastatic lesions,
although this is rare.31 In line with this, spontaneous regression of
the primary kidney lesion has also been suggested.17 Further, some
CUP-mRCC might comprise a case of an aggressive cancer with
early metastasis, where the primary tumor has undergone sponta-
neous regression or has burned out. In addition, some CUP-mRCC
might have metastasized early; the primary tumors were too small
for initial detection but became visible on repeated scans during
follow-up, as was the case in one of the patients in this study.
Another explanation is that the metastasis we found was actually a
primary cancer in rudimentary embryonic mesonephric remnants15

or was ectopic kidney tissue.16 This embryonic explanation is well
described in testicular cancer, where it is known as extragonadal
germ-cell tumors.32 These tumors with primary tumor in
eted
tment Other Treatment RR PFSa Survival

itinib Radiation PR 20 mo (c) 20 mo (c)

itinib Radiation PR 18 mo (c) 18 (c)

itinib Radiation PD 0 8 mo

itinib Excision þ radiation PR 12 mo (c) 12 mo (c)

rolimus — PD 0 9 mo

rolimus — SD 7 mo 7 mo (c)

panib — SD 12 mo (c) 12 mo (c)

limus — PR 10 mo (c) 10 mo (c)

itinib Chemotherapy
before Sunitinib

SD 23 mo (c) 23 mo (c)

panib Radiation PR 6 wk (c) 6 wk (c)

itinib Chemotherapy
before sunitinib

No CT, clinical
improvement

Unknown Unknown

Excision CR 12 mo (c) 12 mo (c)

Excision CR 30 mo (c) 30 mo (c)

Excision PD 0 13 mo

Excision CR 6 mo (c) 6 mo (c)

Excision,
immunotherapy

PD 0 Unknown
(weeks)

Excision CR 36 mo (c) 36 mo (c)

remission; CT ¼ computed tomography; CUP-mRCC ¼ histologic and immunohistochemical
CC); LN ¼ lymph node; nsRCC ¼ RCC subtype not specified; papRCC ¼ papillary RCC; PD ¼
SD ¼ stable disease.
ng no disease control.
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retroperitoneum or mediastinum have worse outcomes, and there-
fore have intermediate or poor risk allocation per se, respectively.
Patients with metastatic melanoma of unknown primary site treated
with contemporary therapies have poorer outcomes than metastatic
melanoma with known primary site.33

VEGF inhibitors have been the reference standard treatment for
mRCC, but recent progress has demonstrated that the checkpoint
inhibitors nivolumab plus ipilimumab result in better survival for
IMDC poor and intermediate patients compared to sunitinib in the
first-line setting, and nivolumab results in better survival compared
to everolimus in the second-line setting. Checkpoint inhibitors may
thus replace targeted treatment as standard treatment.34,35

For CUP patients, a combined IHC and molecular diagnostic
assessment seems increasingly important. Accurate diagnosis of
CUP-mRCC may prevent unnecessary toxicity and wasted time
resulting from ineffective chemotherapy, so these patients may
immediately receive treatment with contemporary mRCC therapy.

Limitations to the current study are the small number of patients,
the retrospective nature of the study, and the use of only IHC di-
agnostics in all but one patient. However, to our knowledge, this is
the only study in consecutive patients with CUP-mRCC providing
MSKCC and IMDC prognostic information, which places the re-
sults in context.

In conclusion, CUP-mRCC treated with VEGF TT is valid,
feasible, and safe, despite these patients having several negative
prognostic factors. CUP-mRCC patients should be identified
among CUP patients for specific RCC therapy.

Clinical Practice Points

� CUP with RCC histologic and IHC characteristics (CUP-
mRCC) is a rare entity.

� CUP-mRCC comprises a larger number of papillary and un-
classified RCC subtypes.

� CUP-mRCC seems to have several poor risk features. Thus,
CUP-mRCC may represent a poor prognostic factor per se.

� CUP-mRCC treated with VEGF TT is valid, feasible, and safe.
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