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A comprehenswe risk score for effective risk
stratification and screening of nasopharyngeal
carcinoma

Kiang Zhou™2, Su-Mei Cao™2, Yong-Lin Cai*™, Xiao Zhang"™, Shanshan Zhang!, Guo-Fei Feng®, Yufeng Chen?,
Qi-Sheng Ferg", Yijun Chen', Ellen T. Chang™® Zhanghua Liu® 7, Hans-Olov Adami® %, lianjun Liu 50
Weimin Ye*", Zhe Zhang® 532 ¥iXin Zeng! o= & Miso Xu® "'E

Using Epstedn-Bars virus (EEV)-based markess to screen populations at high risk for naso-
pharyngeal carcinoma (MPC) i an attractive preventive approsch. Here, we develop a
comprehensive risk score (CRS) that combines risk eflects of EEV and human genetics for
MPC risk stratific ation and validate this CRS within an independent, population-based dataset.
Comparing the top declle with the bottem quintile of CRSs, the odds ratio of developing NPC
& H (95% confdence interval 12-37) in the validation dataset. When combining the top
quintile of CRS with EEV serology tests currently used for NPC screening in southem Ching,
the positive prediction value of screening increases from 470% (serclogy test dlone) to
A3 24% (CRS plus serology test). By identifying individuals at a monogenic level of NPC risk,
this CRS approach provides opportunities for personalized risk prediction and population
screaning in endemic areas for the eary diagnests and secondary prevention of NPC.
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Hosgitdl, Wuzhow, China. * Depastment of Crolasynigology’Head and Ned: Surgery, Frst Aﬂhedﬁmld af Guangs Medical Uniersity, Marming, China,
*Degariment of Medical Egidemiclogy and Biostatistics, Kamlinsa lInstitet, Stodcholm, Sweden. ¥ Center for Hedth Sciences, Expanent, Men Fask, CA,
USA_ £ Sianiord Cancer bns#tuie, Stanford, €A, USA. 7 Desariment of Statistics and Actussial Soence, The Uninersityof Hong Song, Hong Komg SAR, China.
il Cllectiveness Group, Insstute of Haalh and Saciety, University of Oxl, O, Horway P Human Genesics, Ganome imsitue of Singanore, Agency
for Scince, Technology and Resesrch (A"STAR), Singapore, Snganane. ™ Deparment of Medicine, Yang Loa Lin School of Medicine, National Unersity of
Singacorg Sngapong " Degartment of Epdemmiclogy and Healh StiEtcs & Key Labomtory of Ministry of Euction for Gastrontesting Cances,
Fujan Medical Uninersity, Fuzhoy, China. P These auhoes contabuted equall: Xang Zhou, Su-Mei Can, Yang-ln Cai, Yoo Zhang,
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AR ZE, FRANEANEATERS T T MABERR AT A
A, ZRWNFRRMET — I RRERHEINNKT &, T URHELSHN
RERA, ZMAEONRAMINEF R ROS V- £, ZMHBE, &5
EEAACE, B EEEZYKF & F 89 PDES #1 | 5| (PDES-1) 7 LA#K He
- REA — AR, #T5 ROS 4 & 4 B RNS, #— 2 AT ROS/RNS # %
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Wang D, Liu L, Zhang Y, Han C, Xie Y, Liu Y, Liang J, Qiu G, Li H,
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Reactive Nitrogen Species by Photocleaved 0, -Released
Nanoplatforms Favors Hypoxic Tumor Repression. Adv Sci (Weinh).
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Switching Reactive Oxygen Species into Reactive Nitrogen
Species by Photocleaved O,-Released Nanoplatforms Favors

Hypoxic Tumor Repression

Tao Luo, Duo Wang, Lidong Liu, Yan Zhang, Chuangye Han, Ying Xie, Yan Liu,
Jingchen Liang, Guanhua Qiu, Hongxue Li, Danke Su,* Junjie Liu,* and Kun Zhang*

In warious reactive oxygen spacies (ROS)-based antitumaor approaches (ag.,
photodynamic therapy), increasing attentions are mada to improve ROS lavel,
but the short [ifetime that is another decisive hurdle of ROS-based antitumaor
it is not even explored yet. To address it, a photod d O, -released
nanoplatform is constructed to release and switch ROS into reactive nitrogen
species (RMS) for repressing hypoxic breast tumor. Systematic explorations
validate that the nanoplatforms can attain continuous photoconirolled O,
release, alleviate hypoxia, and elevate ROS level. More significantly, the
entrapped PDES inhibitor [PDES-i) in this nanoplatform can be enzymatically
decompesed into nitric oxide that further combines with ROS to generate
RMS, anabling the persistent antitumor effect since RNS features longer
lifetime than ROS. Intriguingly, ROS conversion into RNS can help ROS to
evade the hypoxia-induced resistance to ROS-based antitumor. Eventually,
RMS production unlocks robust antitumor performances along with ROS
elevation and hypoxia mitigation. Moreover, this extracrdinary conversion
from ROS into RMS also can act as a general method to solve the short
lifetime of ROS.

1. Introduction

chemodynantic therapy (CDT), and fenton
or fenton-like ranocatalytic medicine, et
Great efforts have been devoted o improve
ROS production since the treatrment oul-
come closely correlates with ROS level
eg. tumor microenvironment modula-
ton, hypexda alleviation, nonstoichiomet.
ric metal oxides for inherent electran—thole
pairs’ separation, external stirmuli-triggered
electron-hole palrs’ separation, and contin-
uous cavitation.®l As well, some ausiliary
means were integrated with ROS-baged on-
colytic strategles for magnifying the antitu-
mor perfermances. | Despite improving
ROS level to somme extent, these ROS-based
antitumor approaches still suffer from short
action Hme due to the inherent short life-
e [SLT) of ROS.™Y eg., 10-° 5 for singlet
oxygen ('Cy) and 10" s for hydroxyl free
radical (-OH)," which severely impaired
ROS-based therapeutic outcomes s This
phenomenon can be attributed to that Fact
that the tough SLT barrier inevitably results
in the fallures of oxidizing and destroving

Depending on the safe, targeting, and precise properties, var-
ious reactive oxygen species (ROS)based antitumor strate-
giez have beent developed and gained increasing intereats,
e.g., sonodynamic therapy (5DT), pholodynamic therapy (PDT),

DA zince 'O, will ;apidly annihilate before it can reach and
enter nucked or mitechondria. Unfotunately, no available so-
lution in current ROS-based anthtumor metheds has not been
found yet: and even no attempts have been made to addreas this
COncEnm.
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A comprehensive risk score for effective risk
stratification and screening of nasopharyngeal
carcinoma

Xiang Zhou''2, Su-Mei Cao''2, Yong-Lin Cai?'2, Xiao Zhang‘-l‘z, Shanshan Zhang‘, Guo-Fei Feng3, Yufeng Chen?,
Qi-Sheng Feng', Yijun Chen', Ellen T. Chang®®, Zhonghua Liu® 7, Hans-Olov Adami® *&, Jianjun Liu® %9,
Weimin Ye*", Zhe Zhang® 38 vi-Xin Zeng® 1% & Miao Xu® '™

Using Epstein-Barr virus (EBV)-based markers to screen populations at high risk for naso-
pharyngeal carcinoma (NPC) is an attractive preventive approach. Here, we develop a
comprehensive risk score (CRS) that combines risk effects of EBV and human genetics for
NPC risk stratification and validate this CRS within an independent, population-based dataset.
Comparing the top decile with the bottom quintile of CRSs, the odds ratio of developing NPC
is 21 (95% confidence interval: 12-37) in the validation dataset. When combining the top
quintile of CRS with EBV serology tests currently used for NPC screening in southern China,
the positive prediction value of screening increases from 4.70% (serology test alone) to
43.24% (CRS plus serology test). By identifying individuals at a monogenic level of NPC risk,
this CRS approach provides opportunities for personalized risk prediction and population
screening in endemic areas for the early diagnosis and secondary prevention of NPC
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