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[ Abstract | Cancer of unknown primary (CUP) refers to a group of histopathologically confirmed malignancies that cannot be
identified in terms of their primary origin despite thorough investigations. CUP accounts for approximately 3%-5% of all newly
diagnosed cancers worldwide, with an overall survival (OS) ranging from 2.7 to 16.0 months. CUP has long been a significant
scientific challenge due to the elusive nature and heterogeneity of the primary sites. In the era of immunohistochemistry (IHC),
IHC has been applied to identify the primary site in approximately 70% of CUP cases. However, IHC also has limitations for
undifferentiated cancers of unknown primary, and results can be influenced by experimental and human factors. In recent years,

with the development of molecular tumor profiling (MTP), techniques such as cytology, histology, gene expression profiling (GEP),
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genomics and epigenomics have been able to accurately detect the primary site in 90% of cases. Currently, the 90-gene tumor tissue
origin test has been proven to have an accuracy rate of 94.4% in diagnosing the primary site of CUP, laying the foundation for
precision treatment. In the past, platinum and taxane-based empirical chemotherapy was commonly used for treating CUP. However,
these treatments did not yield significant improvements in patient survival and prognosis. Since 2008, there has been a global
emergence of clinical studies on MTP-guided first-line therapy for CUP. However, due to study design flaws and result controversies,
there is no international consensus on the superiority of organ-specific treatment over empirical chemotherapy in terms of improving
progression-free survival (PFS) and OS for CUP. Based on this, our center conducted the world's first phase Il clinical trial in 2017,
and demonstrated improved PFS and favorable OS by GEP-guided site-specific therapy of CUP, which established the primacy of
site-specific first-line therapy for CUP. In this review, we detailed the epidemiology, pathogenesis, clinical characteristics and the
progression of CUP diagnosis from the era of IHC to MTP. Furthermore, we reviewed the advancements in CUP treatment from
empirical chemotherapy to MTP-guided organ-specific treatment. Additionally, this review delved into the exploration of second-line
treatment options and the establishment of a clinical stratified management model, which are two topics in future research of CUP.
This review aimed to summarize the progress in the diagnosis and treatment of CUP, further explore future research directions for

CUP, and improve the survival and prognosis of patients with CUP.

[ Keywords | Cancer of unknown primary; Molecular tumor profiling; Empirical chemotherapy; Site-specific therapy
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Tab.1 Step-by-step IHC screening to identify the tumor tissue origin of CUP

Step Marker

Step 1: Lineage classification

(CK, LCA, S100, vimentin)

Lymphoma (CK’, S100", LCA ", vimentin )

Melanoma (CK', S100", LCA", vimentin ")

Sarcoma (CK”'™, $100", LCA", vimentin™)
Carcinoma (CK ", S100", LCA", vimentin™")

Step 2: Tissue origin identification (CK7, CK20)
CK7", CK20

Lung adenocarcinoma (TTF1", napsin™)

Breast cancer (ER"/PR", GATA3", GCDFP-15")

Endocervical adenocarcinoma (p16*, HPV™, CEA™)

Thyroid carcinoma (TTF1 * PAX8™Y)

Gastric cancer (CEA™, CDX2", CK19™)

Ovarian cancer (PAX8", ER*, WT1")

Bladder cancer (GATA3 ", p63 ", CK5/6", p40™)
Thymic carcinoma (CD5 ", p63*, PAX8", CD117")

Mesothelioma (calretinin+, WT1 ", CK5/6", MOC3 1)

Endometrial cancer (ER+, PAXS", Vimentin+)

Salivary gland cancer (GATA3™, AR", GCDFP-15")

Pancreaticobiliary cancers (CK19%, SMAD4%)

CK7,CK20™"

Appendiceal adenocarcinoma (CDX2", villin*, SATB2")

Colorectal cancer (CDX2", villin", SATB2™)

Small intestine cancer (CDX2 ", villin ")

Merkel cell carcinoma (CgA ™, Syn*, CD5/6", INSM1 ™)

CK7, CK20"

Hepatic carcinoma (AFP™, HepParl ", glypican-3")

Hepatic carcinoma (PAX8", vimentin ", CA9™)

Adrenocortical cancer (melan A", SF17, inhibin+)
Prostate cancer (PSA™, NKX3.17, P504S™, ERG', AR™)
Squamous cell cancer (CK5/6", p63™, p40™, p16™)

CK7", CK20*

Gastric cancer (CEA™, CDX2", CK19™)

Bladder cancer (GATA3 ", p63™, CK5/6", p40™)

Appendiceal adenocarcinoma (CDX2™, villin*, SATB2™)
Colorectal cancer (CDX2", villin™, SATB2™)

Small intestine cancer (CDXZ*, villin™)

Ancreaticobiliary cancers (CK19", SMAD4)
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U S N T CUPJE & 492 . #F
5% | E S 4 47 ~ 89 microRNA G I 75 12
WrCUPHYHER M 75.0%~95.0%

FEF0 7 FING S 119 35 PR 21 1 9 W PR 41 43 #r
W T CUPBUR ARSI 11 L Sk
ZH A3 AT AT LA SE R I AL 4L B R 2 s | B B HE
K Pg A fudng, DT R SR K L S W B A4t B 2
&, [FRHE SFHIEIT FREERYT . bR TN
HOHTLIAL, FMIER 4041, WIDNAF ALK
WA BEIE SEAEIZ W CUP Y S & kL T B A 358 5 Y
W BRI —WiEgE Y W], DNA L
AT 7 T VB ARG H 81% ~93% A CUP R 1
Bkt A, X TR 20 2R RIE R CUP AR
H, VEERIRIRE 40 DN A F B4 I e Rl B LA B2
S .

B2 3 U 2 ) ATHLER 2 30 9 X T4
HORTEMIE S W . iy il . &2 % W K s
VRN, ST A L g
GEP ' RELINAL " FFMIENAL " o
N TR RE B AL s T OL S rskie . SR,
FET RS EE 2SI T RETRI AR 2 A7 6E
BEHAL NIRRT, AR EERITRARITE .

5 CUPHJATT

CUPEH WIS Y MR Be, KRy i
57 HaE A /D BoR RN B R R B . EBRAIA
MG CUP A I R AE 53 A S R 4F (20% )
TS AR (80% ) PiZH, T RAFHCUPEH
P AZOS 124 A, ifilE A R4 B E i
OSIUA 4N A . FiJF RIFCUPERE I 44T
ARG T BUE B TR AW R gtk tbT, H
OSHAHIC R G ny I & g /B 4 1 s 22 = o ge it
RS AN R4 FZERHE TR
R ZEYEAT . R, S5yt
ARFEICERE DG, HiRg R ZME—4ih
SFITERH 5o I, & E R IR 2 A EE
BAmMAST B E SR B A MBS, 2
HIEAS ALY )R
51 ZEHALH

19804ELIK, & TCUPERMEALYT J7 %2 1Y
WRE T304 K. ST CUPEELIYE N
F, PRI Im R A 5T 3 2 R AR TR R M
BIALTT I7 A CUPIARYF A R, Bzl iy
ZLMLCMF /7% ( cyclophosphamide +methotrexate
+5-fluorouracil ) "' K XELOX ) %

(oxaliplatin+capecitabine ) FImFOLFOX67/5 %
( oxaliplatin+leucovorin—+ 5-fluorouracil ) ¥J#{
UV F-CUPHYIARYT 0 20004F, —Ji%k
FtEJournal of Clinical OncologyZiki iy 1 1l PR
Wroe ' RN, BEEKA RA—Z%E)T
CUPHJORRHN38.7%, HFfLOSHI3AH . [Hi,
H20004F LR, SIZRAYIRGHEYRA
I7 0 ZWOA R CUPA LT A, B
FHATEATES T A B R b1 22 S e gt it 2

==y [70-73 ]
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A REE—WFE o
FUETI, & B REHE Mg B R £ )5k
FUR B T & g 1236 vho O AT BT J8 T 28k A X
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WEoe ' RN, RYE RS2
SER.CUPHEIPES (9.6 H vs 6.67H, P=
0.017) , moSlzERITgHI¥E X (28214
vs 19.040~H, P=0.099) . CUP-001HF5E 25 T
IE RSB PAECUPI IRIG YT T B3 7
UEE T AU, 35S T CUPIRYT BB 3.
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Tab.2 Comparisons of the efficacy between empirical chemotherapy and site-specific therapy in previously untreated patients with CUP

Patients n Median PFS #/month Median OS #month
Author Year Method

Empiric Site-specific ~ Empiric Site-specific ~ Empiric Site-specific
Hainsworth J D, et al >/ 2013 GEP 396 194 NA NA 9.1 12.5
Moran S, etal "/ 2016 Microarray 61 31 NA NA 6.0 13.6
Hasegawa H, etal '™’ 2018 IHC 34 56 42 5.1 10.7 20.3
Hayashi H, ctal [’ 2019 GEP 51 50 4.8 5.1 125 9.8
Hayashi H, etal "’ 2020 NGS 97 5.2
FuscoM J, etal " 2022 NGS 78 17 NA NA 14.7 23.6
LiuX, etal ' 2024 GEP 91 91 6.6 9.6 19.0 28.2
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PEAS I © Bl IE 5292 W CUP J5L & kb 59 B 5K 5 54



(P @BER L) 2024/F 3455121

1141

94.4% ') . KRR RENS LI DI FE N A A
INBIE S A2, s T AN T e il
K= A KIS WER R, SRS

H RGBT R I IE R 5T EERE T4
RIT T EMBET, BARCUPOOIHFFTIESE — 4k 2%
BT A M CUP R H I PFS, {HZCUP
BHE HAT PSRN 14F . CUPRHE
—ZRYT e JE 407 SR B E R SC B9 B
HIFE BRI 25 Bt . 20224F & " AEAnnual
Oncology— it Il BAIG RIS S5 R WT, Ak A
JLHHT —2RIAY 7 CUPHJORR M 22%, H{ViPFSHI
7 OSAF 5 H4.0 515940 7 ) e aig
JYAECUP AT HINRUR IR TT B T 5kl b
B, A I T B s e 22 I & AN B I & i
JEZIR DT R T — I iA 7 A i A5 1)
YAIT BARST = 23897 CUPRY A e R e v T
WSS, BFTas AR AT, SChCUP 4
TRITREHAT JT AR o

(& % X #t]

[1] MOONI, LOPICCOLO J, BACA S C, et al. Machine learning for
genetics—based classification and treatment response prediction
in cancer of unknown primary [ J ] . Nat Med, 2023, 29(8):
2057-2067.

[2] LEE M S, SANOFF H K. Cancer of unknown primary [1].
BMJ, 2020, 371: m4050.

[3] RASSY E, PAVLIDIS N. Progress in refining the clinical
management of cancer of unknown primary in the molecular era

[ J ] . Nat Rev Clin Oncol, 2020, 17(9): 541-554.

[4] DUM D, MENZ A, VOLKEL C, et al. Cytokeratin 7 and
cytokeratin 20 expression in cancer: a tissue microarray study
on 15424 cancers [ ] ] . Exp Mol Pathol, 2022, 126: 104762.

[5] GRECO F A, LENNINGTON W J, SPIGEL D R, et al.
Molecular profiling diagnosis in unknown primary cancer:
accuracy and ability to complement standard pathology [ J ] . J
Natl Cancer Inst, 2013, 105(11): 782-790.

[6] HANDORF C R, KULKARNI A, GRENERT J P, et al. A
multicenter study directly comparing the diagnostic accuracy of
gene expression profiling and immunohistochemistry for primary
site identification in metastatic tumors [ J ] . AmJ Surg Pathol,
2013, 37(7): 1067-1075.

[7] YE Q, WANG Q F, QI P, et al. Development and clinical
validation of a 90—gene expression assay for identifying tumor
tissue origin [J1.JMol Diagn, 2020, 22(9): 1139-1150.

[8] LUMY, CHEN T'Y, WILLIAMSON D F K, et al. Al-based

pathology predicts origins for cancers of unknown primary [J7].

[10]

[11]

[12]

[13]

[14]

[16]

[21]

Nature, 2021, 594(7861): 106-110.

NGUYEN L, VAN HOECK A, CUPPEN E. Machine learning—
based tissue of origin classification for cancer of unknown
primary diagnostics using genome—wide mutation features [171.
Nat Commun, 2022, 13(1): 4013.

TIAN F, LIU D, WEI N, et al. Prediction of tumor origin in
cancers of unknown primary origin with cytology—based deep
learning [J] . Nat Med, 2024, 30(5): 1309-1319.

ZHANG S R, HE ST, ZHU X, et al. DNA methylation profiling
to determine the primary sites of metastatic cancers using
formalin—fixed paraffin—embedded tissues [J] . Nat Commun,
2023, 14(1): 5686.

HAINSWORTH J D, RUBIN M S, SPIGEL D R, et al. Molecular
gene expression profiling to predict the tissue of origin and
direct site—specific therapy in patients with carcinoma of
unknown primary site: a prospective trial of the Sarah Cannon
Research Institute [ J ] . J Clin Oncol, 2013, 31(2): 217-223.
HAYASHI H, KURATA T, TAKIGUCHI Y, et al. Randomized
phase I trial comparing site—specific treatment based on gene
expression profiling with carboplatin and paclitaxel for patients
with cancer of unknown primary site [J1 .7 Clin Oncol, 2019,
37(7): 570-579.

HAYASHI H, TAKIGUCHI Y, MINAMI H, et al. Site—specific
and targeted therapy based on molecular profiling by next—
generation sequencing for cancer of unknown primary site: a
nonrandomized phase 2 clinical trial [T].JAMA Oncol, 2020,
6(12): 1931-1938.

FUSCO M J, KNEPPER T C, BALLIU J, et al. Evaluation of
targeted next—generation sequencing for the management of
patients diagnosed with a cancer of unknown primary [ J ] .
Oncologist, 2022, 27(1): e9—-el7.

LIU X, ZHANG X W, JIANG S Y, et al. Site-specific therapy
guided by a 90-gene expression assay versus empirical
chemotherapy in patients with cancer of unknown primary
(Fudan CUP-001): a randomised controlled trial [J]. Lancet
Oncol, 2024, 25(8): 1092-1102.

URBAN D, RAO A, BRESSEL M, et al. Cancer of unknown
primary: a population—based analysis of temporal change and
socioeconomic disparities [ J | . Br J Cancer, 2013, 109(5):
1318-1324.

BREWSTER D H, LANG J, BHATTI L A, et al. Descriptive
epidemiology of cancer of unknown primary site in Scotland,
1961-2010 [ J | . Cancer Epidemiol, 2014, 38(3): 227-234.
RANDEN M, RUTQVIST L E, JOHANSSON H. Cancer patients
without a known primary: incidence and survival trends in
Sweden 1960-2007 [ J ] . Acta Oncol, 2009, 48(6): 915-920.
BINDER C, MATTHES K L, KOROL D, et al. Cancer of
unknown primary—epidemiological trends and relevance of
comprehensive genomic profiling [ J | . Cancer Med, 2018,
7(9): 4814-4824.

MNATSAKANYAN E, TUNG W C, CAINE B, et al. Cancer of
unknown primary: time trends in incidence, United States [1].

Cancer Causes Control, 2014, 25(6): 747-757.



BB 5 RREREENSOSHRLE

[34]

[35]

QI P, SUN Y F, LIU X, et al. Clinicopathological, molecular
and prognostic characteristics of cancer of unknown primary
in China: an analysis of 1 420 cases [J]. Cancer Med, 2023,
12(2): 1177-1188.
RASSY E, PAVLIDIS N. The currently declining incidence of
cancer of unknown primary [ J | . Cancer Epidemiol, 2019, 61:
139-141.
LOPEZ-LAZARO M. The migration ability of stem cells
can explain the existence of cancer of unknown primary site.
Rethinking metastasis [ J ] . Oncoscience, 2015, 2(5): 467
475.
OLIVIER T, FERNANDEZ E, LABIDI-GALY I, et al.
Redefining cancer of unknown primary: is precision medicine
really shifting the paradigm? [ J ] . Cancer Treat Rev, 2021,
97: 102204.
RASSY E, ASSI T, PAVLIDIS N. Exploring the biological
hallmarks of cancer of unknown primary: where do we stand
today? [J ] .Br]J Cancer, 2020, 122(8): 1124-1132.
JOOSSE S A, PANTEL K. Genetic traits for hematogeneous
tumor cell dissemination in cancer patients [J]. Cancer
Metastasis Rev, 2016, 35(1): 41-48.
KOLLING S, VENTRE F, GEUNA E, et al. “Metastatic cancer
of unknown primary” or “primary metastatic cancer”? [J] .
Front Oncol, 2019, 9: 1546.
SUN W, WU W, WANG Q F, et al. Clinical validation of a 90—
gene expression test for tumor tissue of origin diagnosis: a large—
scale multicenter study of 1 417 patients [J] .7 Transl Med,
2022, 20(1): 114.
LAPROVITERA N, RIEFOLO M, AMBROSINI E, et al.
Cancer of unknown primary: challenges and progress in clinical
management [J] . Cancers, 2021, 13(3): 451.
HEMMINKI K, BEVIER M, HEMMINKI A, et al. Survival in
cancer of unknown primary site: population—based analysis by
site and histology [ J ] . Ann Oncol, 2012, 23(7): 1854-1863.
ROSS J S, WANG K, GAY L, et al. Comprehensive genomic
profiling of carcinoma of unknown primary site: new routes to
targeted therapies [ J | . JAMA Oncol, 2015, 1(1): 40-49.
ROSS J S, SOKOL E S, MOCH H, et al. Comprehensive genomic
profiling of carcinoma of unknown primary origin: retrospective
molecular classification considering the CUPISCO study design
[J7. Oncologist, 2021, 26(3): €394-e402.
VARGHESE A M, ARORA A, CAPANU M, et al. Clinical and
molecular characterization of patients with cancer of unknown
primary in the modern era [ J ] . Ann Oncol, 2017, 28(12):
3015-3021.
MOHRMANN L, WERNER M, OLES M, et al. Comprehensive
genomic and epigenomic analysis in cancer of unknown primary
guides molecularly—informed therapies despite heterogeneity
[J] . Nat Commun, 2022, 13(1): 4485.
KIM H M, KOO J S. Programmed death—ligand 1 expression in
carcinoma of unknown primary [ J | . BMC Cancer, 2024, 24(1):
689.
POSNER A, SIVAKUMARAN T, PATTISON A, et al. Immune

[38]

[40]

[41]

[42]

[43]

[45]

[46]

[47]

[48]

[49]

and genomic biomarkers of immunotherapy response in cancer
of unknown primary [ J ] . J Immunother Cancer, 2023, 11(1):
e005809.
MORAN S, MARTINEZ-CARDUS A, SAYOLS S, et al.
Epigenetic profiling to classify cancer of unknown primary: a
multicentre, retrospective analysis [ J ] . Lancet Oncol, 2016,
17(10): 1386-1395.
BRIASOULIS E, TSOKOS M, FOUNTZILAS G, et al. Bel2 and
pS3 protein expression in metastatic carcinoma of unknown
primary origin: biological and clinical implications. A Hellenic
Co—operative Oncology Group study [ J ] . Anticancer Res,
1998, 18(3B): 1907-1914.
GALLOWAY T J, RIDGE J A. Management of squamous cancer
metastatic to cervical nodes with an unknown primary site [17.
J Clin Oncol, 2015, 33(29): 3328-3337.
SHAO Y L, LIU X, HU S L, et al. Sentinel node theory helps
tracking of primary lesions of cancers of unknown primary [ J | .
BMC Cancer, 2020, 20(1): 639.
CLAPS G, FAOUZI S, QUIDVILLE V, et al. The multiple roles
of LDH in cancer [ J ] . Nat Rev Clin Oncol, 2022, 19(12):
749-762.
NIKOLOVA P N, HADZHIYSKA V H, MLADENOV K B, et al.
The impact of "*F-FDG PET/CT in the clinical management of
patients with lymph node metastasis of unknown primary origin
[J] . Neoplasma, 2021, 68(1): 180-189.
ZAUN G, WEBER M, METZENMACHER M, et al. SUVmax
above 20 in ""F-FDG PET/CT at initial diagnostic workup
associates with favorable survival in patients with cancer of
unknown primary [ J ] . J Nucl Med, 2023, 64(8): 1191-1194.
RUSTHOVEN K E, KOSHY M, PAULINO A C. The role of
fluorodeoxyglucose positron emission tomography in cervical
lymph node metastases from an unknown primary tumor [ J | .
Cancer, 2004, 101(11): 2641-2649.
EILSBERGER F, NOLTENIUS F E, LIBRIZZI D, et al. Real-
life performance of F-=18—-FDG PET/CT in patients with cervical
lymph node metastasis of unknown primary tumor [ J ] .
Biomedicines, 2022, 10(9): 2095.
GU B X, XU X P, ZHANG J, et al. The added value of “Ga-
FAPI PET/CT in patients with head and neck cancer of
unknown primary with "*F-FDG-negative findings [ J ] . J Nucl
Med, 2022, 63(6): 875-881.
ROSSI G, NANNINI N, COSTANTINI M. Morphology and
more specific immunohistochemical stains are fundamental
prerequisites in detection of unknown primary cancer [ J ] . J
Clin Oncol, 2009, 27(4): 649-650.
DERMAWAN J K, RUBIN B P. The role of molecular profiling
in the diagnosis and management of metastatic undifferentiated
cancer of unknown primary molecular profiling of metastatic
cancer of unknown primary [J]. Semin Diagn Pathol, 2021,
38(6): 193-198.
VARADHACHARY G R, TALANTOV D, RABER M N, et
al. Molecular profiling of carcinoma of unknown primary and

correlation with clinical evaluation [ J ] . J Clin Oncol, 2008,



(P @BER L) 2024/F 3455121

1143

[53]

[54]

[55]

[56]

[57]

[59]

[60]

[61]

26(27): 4442-4448.
VAN LAAR R K, MA X ], DE JONG D, et al. Implementation of
a novel microarray—based diagnostic test for cancer of unknown
primary [ J ] . Int J Cancer, 2009, 125(6): 1390-1397.
PILLAI R, DEETER R, RIGL C T, et al. Validation and
reproducibility of a microarray—based gene expression test for
tumor identification in formalin—fixed, paraffin—embedded
specimens [ J | .J Mol Diagn, 2011, 13(1): 48-56.
MONZON F A, MEDEIROS F, LYONS-WEILER M, et al.
Identification of tissue of origin in carcinoma of unknown
primary with a microarray—based gene expression test [ J ] .
Diagn Pathol, 2010, 5: 3.
HAINSWORTH J D, SCHNABEL C A, ERLANDER M G, et
al. A retrospective study of treatment outcomes in patients with
carcinoma of unknown primary site and a colorectal cancer
molecular profile [ J ] . Clin Colorectal Cancer, 2012, 11(2):
112-118.
FERRACIN M, PEDRIALI M, VERONESE A, et al. MicroRNA
profiling for the identification of cancers with unknown primary
tissue—of—origin [T].J Pathol, 2011, 225(1): 43-53.
VARADHACHARY G R, SPECTOR Y, ABBRUZZESE J L, et
al. Prospective gene signature study using microRNA to identify
the tissue of origin in patients with carcinoma of unknown
primary [ J ] . Clin Cancer Res, 2011, 17(12): 4063-4070.
LAPROVITERA N, RIEFOLO M, PORCELLINI E, et al.
MicroRNA expression profiling with a droplet digital PCR
assay enables molecular diagnosis and prognosis of cancers of
unknown primary [ J ] . Mol Oncol, 2021, 15(10): 2732-2751.
SANDEN M O, WASSMAN R, ASHKENAZI K, et al.
Observational study of real world clinical performance of
microrna molecular profiling for cancer of unknown primary
(CUP) [J].J Clin Oncol, 2013, 31(15_suppl): €22173.
POSNER A, PRALL O W, SIVAKUMARAN T, et al. A
comparison of DNA sequencing and gene expression profiling
to assist tissue of origin diagnosis in cancer of unknown primary
[J] .7 Pathol, 2023, 259(1): 81-92.
STACKPOLE M L, ZENG W H, LI S, et al. Cost—effective
methylome sequencing of cell-free DNA for accurately detecting
and locating cancer [ J ] . Nat Commun, 2022, 13(1): 5566.
ZHAO Y, PAN Z W, NAMBURI S, et al. CUP-AI-Dx: a tool
for inferring cancer tissue of origin and molecular subtype using
RNA gene—expression data and artificial intelligence [ J ] .
EBioMedicine, 2020, 61: 103030.
SHEN Y F, CHU Q J, YIN X X, et al. TOD-CUP: a gene
expression rank—based majority vote algorithm for tissue origin
diagnosis of cancers of unknown primary [J] . Brief Bioinform,
2021, 22(2): 2106-2118.
CONWAY A M, PEARCE S P, CLIPSON A, et al. A ¢fDNA
methylation—based tissue—of—origin classifier for cancers of
unknown primary [ J ] . Nat Commun, 2024, 15(1): 3292.
MASSARD C, LORIOT Y, FIZAZI K. Carcinomas of an

unknown primary origin: Diagnosis and treatment [J]. Nat

[66]

[68]

[69]

[70]

[71]

[72]

[74]

[75]

Rev Clin Oncol, 2011, 8(12): 701-710.
MARTIN M, VILLAR A, SOLE-CALVO A, et al. Doxorubicin
in combination with fluorouracil and cyclophosphamide (i.v.
FAC regimen, day 1, 21) versus methotrexate in combination
with fluorouracil and cyclophosphamide (i.v. CMF regimen, day
1, 21) as adjuvant chemotherapy for operable breast cancer: a
study by the GEICAM group [ J | . Ann Oncol, 2003, 14(6):
833-842.
SCHUETTE K, FOLPRECHT G, KRETZSCHMAR A, et al.
Phase Il trial of capecitabine and oxaliplatin in patients with
adeno— and undifferentiated carcinoma of unknown primary
[J] . Onkologie, 2009, 32(4): 162-166.
HAINSWORTH J D, SPIGEL D R, BURRIS H A 3rd, et
al. Oxaliplatin and capecitabine in the treatment of patients
with recurrent or refractory carcinoma of unknown primary
site: a phase 2 trial of the Sarah Cannon Oncology Research
Consortium [ J ] . Cancer, 2010, 116(10): 2448-2454.
SHIN D Y, CHOI Y H, LEE H R, et al. A phase Il trial of
modified FOLFOXG6 as first—line therapy for adenocarcinoma of
an unknown primary site [J]. Cancer Chemother Pharmacol,
2016, 77(1): 163-168.
BRIASOULIS E, KALOFONOS H, BAFALOUKOS D, et al.
Carboplatin plus paclitaxel in unknown primary carcinoma: a
phase Il Hellenic Cooperative Oncology Group Study [ J ] . J
Clin Oncol, 2000, 18(17): 3101-3107.
GRECO F A, ERLAND J B, MORRISSEY L H, et al. Carcinoma
of unknown primary site: phase Il trials with docetaxel plus
cisplatin or carboplatin [ J ] . Ann Oncol, 2000, 11(2): 211~
215.
EL-RAYES B F, SHIELDS A F, ZALUPSKI M, et al. A phase
I study of carboplatin and paclitaxel in adenocarcinoma of
unknown primary [ J ] . Am J Clin Oncol, 2005, 28(2): 152—
156.
PARK Y H, RYOO B Y, CHOI S J, et al. A phase Il study of
paclitaxel plus cisplatin chemotherapy in an unfavourable group
of patients with cancer of unknown primary site [ J | . Jpn J
Clin Oncol, 2004, 34(11): 681-685.
HUEBNER G, LINK H, KOHNE C H, et al. Paclitaxel and
carboplatin vs gemcitabine and vinorelbine in patients with
adeno— or undifferentiated carcinoma of unknown primary: a
randomised prospective phase Il trial [J 7] .Br]J Cancer, 2009,
100(1): 44-49.
HASEGAWA H, ANDO M, YATABE Y, et al. Site—specific
chemotherapy based on predicted primary site by pathological
profile for carcinoma of unknown primary site [ J ] . Clin Oncol
(R Coll Radiol), 2018, 30(10): 667-673.
TANIZAKI J, YONEMORI K, AKIYOSHI K, et al. Open—
label phase II study of the efficacy of nivolumab for cancer of

unknown primary [T1. Ann Oncol, 2022, 33(2): 216-226.
(R H: 2024-09-18 & [FTH ] 2024-11-04 )

(TUESRR: )





