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Background Cancer of unknown primary (CUP) is a rare
tumor type accounting for 2% of solid cancers. In the subset
of CUP cases where tumor of origin is posited and treated as
such, no clear clinical benefit has been demonstrated. Further-
more, CUP patients treated by empiric platinum-based regi-
mens have low response and survival rates of approximately
20%.1 2 Support of tissue-agnostic marker-directed immuno-
therapy is growing because it targets the immune system
rather than the tumor, with some efficacy evidence emerging
for CUP.3 Identifying new targets for immunotherapeutic
opportunities in this heterogeneous and difficult to treat
patient group is a critical unmet need.
Methods Comprehensive genomic and immune marker profil-
ing by NGS4 was performed on FFPE tissue for CUP tumors
(n=298) as indicated by physicians’ test orders from >100
clinical practice sites. Histology was verified by a molecular
pathologist as part of pre-analytic test quality control, with
cases representing tumors with adenocarcinoma (58%), carci-
noma (26%), squamous (10%), and neuroendocrine (6%) his-
tologic features. RNA-expression levels of immune genes that
are current targets in non-CUP immunotherapy clinical trials
(n=36) were ranked against a reference population (�75th
percentile=high), and described by histologic type, along with
PD-L1 IHC (22C3) expression, tumor mutational burden
(TMB) and genomic variants.
Results 90% of all CUP tumors had at least 1 highly
expressed immune gene target in active immunotherapy trials,
with the most frequent being TGFB1 (47%) and CCL2
(39%). 55% of CUP tumors were PD-L1 IHC 22C3 positive
(>=1% TPS), and 21% had high TMB (>=10 mut/Mb) in
CUP tumors with neuroendocrine (32%), carcinoma (30%),
squamous cell (21%), and adenocarcinoma (17%) histologic
features. Overall, 26% of CUP patient tumors, mostly adeno-
carcinomas (28%) and carcinomas (27%), harbored genomic
variants (n=77) with FDA approved targeted therapies in
other tumor types. The most frequently immunogenic CUP
tumors were carcinomas, showing high RNA-seq expression of
26/36 genes in at least 20% of patients, most represented by
CD20, CD27, TLR8, and PD-L1. High expression of CD40,
CSF1R, TIM3, and VISTA was most common in adenocarci-
nomas. Squamous cell carcinomas were relatively immuno-
genic, with frequent high expression of 17/36 immune genes,
uniquely including MAGEA4. Neuroendocrine tumors were
the least immunogenic, with frequent high expression in only
4/36 genes, including ADORA2A (42%) and MAGEA1 (37%).
Conclusions CUP tumors diversely express both standard
marker and novel immunotherapeutic targets based on histol-
ogy and may benefit from selective access to clinical trials for
these therapies.
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