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Molecular epidemiologic study on the role of human papillomavirus
in head and neck cancer in Korean population
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Key Words Oropharynx cancer; Chromosome aberration.

Yuh-S. Jung

Project Leader
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Human papillomavirus (HPV) related oropharyngeal squamous cell carcinoma (OSCC)
has been reported to be distinct from smoking-related OSCCs in many subsets of]
races worldwide. The presence of HPV DNA predicts improved survival, yet E7
oncogene mediated abnormal cell cycle control and its clinical meaning remain
undescribed for HPV related OSCCs. However little has been known about the related
situations in Korea.

In a Korean cohort of head and neck squamous cell carcinomas, including OSCC,
mainly treated with surgery based modalities in National Cancer Center, we
investigated epidemiological indicators, HPV status, immunohistochemical markers, like
G1 cycle markers, stemness markers using semi-quantitative measurement. Moreover,
we evaluated the pattern of copy number variations (CNVs) using genome-wide array
comparative genomic hybridization (aCGH) and analyzed its clinical relations and role
for prognostication.

Among 93 previously untreated patients with surgically-resectable OSCCs, 46 (49.5%) were
HPV+ (HPV PCR+/pl6+). HPV+ cases were significantly younger, predominantly non- smoking
and non-drinking. These patients demonstrated better survival than their HPV- counterparts (3
year overall survival: 94% HPV+ vs 60% HPV-). Moreover, HPV+ OSCCs expressed higher
pl6, cdk4 and lower CCNDI1 and pRb as compared to HPV- OSCCs. Single markers like pl6
(HR 2.39, p=0.016), pRb (HR 2.13, p=0.032) and CCNDI1 (HR 2.09, p=0.038) correlated with
survival. Notably, combined markers like pl6/cdk4 ratio (HR 2.47, p=0.011) and cdk4+CCNDI1
sum (HR 2.65, p=0.009) showed even more significant correlations.

CNV study revealed less gain (88.3 vs.77.1 probes on average) and loss spot (74.3 vs. 58.2) in
the HPV(+) group. Patterns like multiple large CNV segments and deep CNV gain or loss
were detected significantly less in HPV(+) group. Our data suggest HPV(+) OSCCs exhibits
more stable genomic integrity compared to exclusively smoking-related HPV(-) group.

HPV presence in Korean OSCCs correlated with improved survival. Expression ratios of Gl
cell cycle markers may predic tsurvival of HPV+ as well as HPV- cancers better than
expression of each marker alone. For CNV, Locus-targetted profile analyses would be followed
afterwards.
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(oropharynx cancer 787, hypopharynx cancer 379, larynx cancer 79%, cancers
locating laryngopharynx 13", cervical metastatic carcinoma of unknown primary
227, others 35%) 5 % 264 2] clinicopathologic registryS setup .

-7 #2150 3 FFPE dataset 2 tissue arrayS 1Al ste] &5 HPV study %

molecular— pathologic analysis®] 7% ZdS& 453
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immunohistochemistry).
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1, Zpl6/cdk4 ratio (HR 2.47) and cdk4+CCNDI1 sum (HR 2.65) 52| v}
“J% dEoz F& wuEg & 55 v dYstA A5E 3l
2 (Head Neck 2011).
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Figurel. Overall Kaplan-Meier survival curves show significant difference in survival

between active HPV+ vs. HPV- cases; and non-smoker vs. heavy smokers (p=0.0135).
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Abstract: Background. Human papilomavirus  (HPV)-
related oropharyngesl squamous cell carginoma (SCC) exhibits
distinct patlerns worldwide, but its prevalence has not been
exiensively evaluated in Korea The E7 oncogene-mediated
carcinogenesis and its meaning are yet to be uncovered for
orgpharyngesl SCCs.

Methods. In a Kargan oropharyngeal SCC cohort, epidemi-
alogical indicators, HPY, and G1 cell Gycle marker expressions
were correlaled with survival

Results. Ameng 93 surgically treated patients with aropha-
nyngeal SCCOs, 49.5% warg HPV+, which were significantly
younger, and predominantly nonsmaking. They demonsiraled
better survival than HPY- (94% vs 60%). Patienls who were
HPV -+ with aropharyngeal SCCs expressed higher p16, oydine
dependent kinase 4 (cdkd), and lower pRb. The p16 (hazard
ratio [HR] 2.39), pRb (HR 2.13), and CCND1 (HR 2.09) corre-
lated with survival. Notably, combined markers lke pi6jodka
ratic {(HR 2.47) and cdk4+CCND1 sum (HR 2.85) were more
significantly correlated

Condlusion. Incidence of HPV-relaled oropharyngeal SCC
in Koraa is similar 1o U.S.-European data. HPV presence corre-
lates with improved survival. Expression ratios of G1 markers
may predict survival of aropharyngesl SCCs beller than each
markar alang, © 2011 Wiley Perladicals, Inc. Head Neck 00:
000-000, 2011
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HPV and G1 Call Cycle in Oropharyngeal Cancer

Hi.gh—risk human papillomaviruses (HPVs) are
regarded as the most identifiable cause of head and
neck squamous cell carcinoma (HNSCC), Recent U.S.-
European data suggest that HPV-related oropharyn-
geal squamous cell carcinoma (SCC) exhibits unique
hiological and epidemiological characteristies, ecom-
pared to their HPV-negative (HPV—) counterparts,
which are predominantly caused by smoking. ™ While
the past 2 decades demonstrate decreased tobacco
use, especially in the United States, and a concomi-
tant 20% decreased incidence of other HNSCCs, the
ineidence of oropharyngeal SCC has increased by 11%
in this same period.” The proportion of HPV-positive
{HFV+) oropharyngeal SCC has steadily increased
60% to 86% in western countries.*® The majority of
these data were generated in U.S-European countries
with populations consisting predominantly of white
people. Globally, HPV prevalence patterns vary in
numerous studies examining uterine cervix involve-
ment. For example, African and Asian countries
exhibit higher HPV-related cervical/uterine cancer
than European regions” Eastern Asis, including
Korea, is known for higher epidemies of several
oncogenie viral infections, such as Epstein-Barr virus
and hepatitis B virus. Moreover, recent studies show
racial differences in HNSCC-associated mortality
with African Americans demonstrating a higher mor-
tality than Buropeans which correlated with a lower
prevalence of HPV+ oropharyngeal SCCs.” It is possi-
ble then that geographic and racial differences exist
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