TWENTY YEARS OF COLLABORATION WITH
THE QIDONG LIVER CANCER INSTITUTE:THE
JOHNS HOPKINS EXPERIENCE
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Abstract: On the occasion of the 40" anniversary of the Qidong Liver Cancer Institute (QDLCI) this report high-
lights two decades of collaborative research between investigators at the QDLCI and Johns Hopkins University
focused on enhancing our understanding of the etiology and prevention of hepatocellular carcinoma. Successes
in these endeavors have been driven by shared scientific goals,hard work and deep-rooted friendships.

Key words: liver cancer; chemoprevention; aflatoxin; Qidong

SBRIFER AW RATIMERN 20 £ . ABELT S AFHNER

KL -HEH BEET- AN, A -BELE

P

(LY R AT R R A A L T A 2 B 3R T AR 2 A, S [ /R Y EE 21205)

@ F A RITEBG U T 40 AR Z BR 24 6 2 3 4 S0 DR RS 7R AT B 6 F 5
PR AE 3L 25 20 4F v 75 BT 05 PR 27 R T BT7 B4 0T 5 T 4 S SRURI 8 A — 4l . LRI AR A
B 55 01 09 AT DA KR BE ) A i 2 s S e 8 g

S LRSI e ST R S SYE AN

HE 5 %S :R735.7

“Friendship is the only cement that will ever hold the
world together”—Woodrow Wilson, Twenty-eight Presi-
dent of the United States of America

We first came to Qidong in 1993 Jusing a Russian
hydrofoil to bring us from Shanghai up the Huangpu
and into the now defunct ferry docks of Qidong on the
north branch of the Changjiang. We were met by Dr.
Yuan-Rong Zhu,director of the Qidong Liver Cancer
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Insitute  (QDLCI) and Dr. Bao-Chu Zhang,chief of
clinical oncology. Our visit was arranged by Dr. Geng-
Sun Qian,director of the Carcinogenesis Program of
the Shanghai Cancer Institute and Dr. Lu-Yi Yu,of
(Figure 1). We had
met Dr. Qian years earlier when he was on sabbatical

at the US Food and Drug Administration (FDA). The

center of the city,Huilong,was only a few blocks of

the Shanghai Medical University

three story buildings and a dead-end dirt road led to
the only open hotel ,the Qidong 2™ Guest House. The
transitions in Qidong in the subsequent two decades
are breathtaking. The new ChongQi bridge linking
Shanghai to Qidong in late 2011 will only accelerate

the transformations. However,even in 1993 ,the QDL-
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CI,was a dominant structure in the town,fronted by a
well tended garden that is still in place today,and an
internationally recognized center for research on liver
cancer.

Tours of the clinic,the tumor specimen collection
and cancer registry, a field trip to rural townships
where mortality rates from hepatocellular carcinoma
(HCC) were extraordinarily high as well as extended
discussions on their research activities in screening,
etiology and prevention led to an initial collaboration
to monitor aflatoxin B1 (AFBI1) exposures in rural
residents. A reciprocal visit of the QDLCI leaders to
Johns Hopkins University the following year facilitated
the initial preparation and submission of joint grant
applications for funding from the US National Insti-
tutes of Health for more extensive projects. This report
describes the key accomplishments of the Johns Hop-
kins—QDLCI projects over the past two decades,with

special emphasis on etiology and chemoprevention of

HCC.

1 ETIOLOGY OF LIVER CANCER

1.1 Aflatoxin Biomarkers

A strong case for the importance of chemical and
viral factors in the etiology of liver cancer emerged
from a cohort study incorporating hepatitis B virus and
aflatoxin biomarkers. This study, comprising more than
18 000 men in Shanghai,examined the interaction of
hepatitis B virus (HBV) and aflatoxin biomarkers as
independent and interactive risk factors for HCC. The
nested case-control data revealed a statistically signifi-
cant increase in the relative risk of 3.4 for those HCC
cases in whom a urinary aflatoxin biomarker was de-
tected. For men whose serum was HBsAg positive but
whose urine did not indicate aflatoxin exposure,the
relative risk was 7, and in individuals exhibiting both
urinary aflatoxin marker and positive HBsAg status,
the relative risk was 59"\, These measures were con-
ducted on single urine and serum samples from each

individual in the cohort, respectively.

left to right:Drs. Yu,Groopman, Kensler, Davidson,Zhu, Qian and Zhang

Figure 1 During our first visit to the QDLCI in September 1993

% @AM 2012 % % 21 A% 10 8  China Cancer,2012,Vol.21,No.10




Our initial Johns Hopkins —QDLCI collaboration
consisted of a longitudinal study designed to measure
aflatoxin biomarkers in residents of Daxin Township,
Qidong™'. Serial measures of levels of aflatoxin adducts
with albumin was examined in two periods: Septem-
ber-December 1993
1994 (wave 2). During the 12-week monitoring period

(wave 1) and June-September

of wave 1, 120 individuals provided multiple blood
samples. AFB1-albumin adducts were detected in all
but one of these 792 serum samples. Using linear re-
gression models on the samples collected weekly dur-
ing each wave,the mean aflatoxin-albumin adduct lev-
els increased (P<0.05) during the 12 weeks of wave 1
and decreased (P<0.05) over the 4 months of wave 2.
Neither HBV surface antigen status nor gender modi-
fied either the baseline mean or the temporal trend.
These data defined the prevalence and temporal pat-
terns of aflatoxin exposure in Qidong.

This sample set also provided opportunities for
development and validation of analytical “°' and sta-
tistical methods®. For example,urine samples from early
collections were used to optimize isotope-dilution mass
spectrometry methods for measuring aflatoxin-DNA
adduct biomarkers and other metabolites. These newer
analytical methods provided improved sensitivity and
specificity to measure ambient levels of exposures in
participants of the intervention studies described infra.

To examine the consequences of aflatoxin expo-
sure on mutagenesis—an important component of car-
cinogenesis,we determined somatic mutation frequen-
cy in the human hypoxanthine guanine phosphoribosyl
transferase gene (HPRT). Ninety healthy subjects from
Daxin were assigned as low or high exposure to AFB1
according to a dichotomization around the population
mean of their levels of aflatoxin-albumin adducts.
HPRT mutant frequency was determined in individuals
by a T cell clonal assay. An odds ratio(OR) of 19.3
(95%¢Cl: 2.0~183) was demonstrated for a high HPRT
mutation frequency in individuals with high aflatoxin
exposure compared with those with low aflatoxin ex-

posure. While this cross-sectional study suggested the
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potential use of mutation frequency of the HPRT gene
as a long-term biomarker of aflatoxin exposure,the lo-
gistical and regulatory challenges associated with ship-
ping fresh,viable lymphocytes to overseas labs expert

in the assay has precluded its expanded use”’.

1.2 Aflatoxin and p53 Mutations

The relationship between aflatoxin exposure , mu-
tation and development of HCC has been further
highlighted by molecular biological studies on p53,a
tumor suppressor gene commonly mutated in many
human cancers®. Two simultaneously published studies
showed the first linkage between aflatoxin exposure
and a specific mutation in p53,one based upon
Qidong samples”’. Subsequently ,many studies of p53
mutations in HCC in populations exposed to high levels
of dietary aflatoxin have found high frequencies of G:C
to T:A transversions,with clustering at codon 249"%, In
contrast,no mutations in codon 249 were found in p53
in HCC from Japan and other areas where there was
little exposure to aflatoxin. Initially, we evaluated ge-
netic alterations in 24 liver resection specimens from
Shanghai and Qidong. HBV was integrated in all pa-
tient samples. Alterations of p53 were present in 95%
of the cases. All seven HCCs with a p53 mutation
from Qidong and three of five from Shanghai had the
aflatoxin-associated point mutation with a G to T
transversion at codon 249",

Studies by others in Qidong revealed that HBV
hepatitis is ubiquitous in Qidong HCC cases, whereas
hepatitis C virus contributes little to its risk. They ob-
served that even modest levels of aflatoxin exposure
tripled the risk of HCC in HBV-infected men"*". In a
seminal study"* reported detection of p53 codon 249
mutations in plasma of liver tumor patients residing in
The Gambia,however, the mutational status of their
tumors was not determined. In a follow-up study uti-
lizing a Qidong cohort,we compared results in plasma
DNA with sequencing of DNA for specific p53 muta-
tions from 25 HCC tumors'™. Mutations were detected
in 10 samples. Analysis of 20 additional plasma-tu-

mor pairs showed that 11 tumors and 6 plasma sam-
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ples contained the specific mutation. Ten plasma
samples from healthy individuals were all negative.
We developed an electrospray ionization mass spec-
trometry (ESI-MS)-based method called short oligonu-
cleotide mass analysisSOMA) for these mutation analyses.
This SOMA method exhibited greater sensitivity com-
pared to the standard molecular biology assay using
mutation detection by RFLP!®,

Jackson, et al."" further explored the temporality
of detection of this mutation in plasma before and af-
ter clinical diagnosis of HCC in the same patient. This
study was facilitated by availability of a longitudinal
collection of plasma samples from a cohort of 1 638
high-risk individuals in Qidong, who continue to be
followed since 1992. Sixteen patients diagnosed with
liver cancer between 1997 and 2001 from which plas-
ma samples collected before and after HCC diagnosis
were selected for study. In samples collected prior to
liver cancer diagnosis,22% of the plasma samples had
detectable levels of the codon 249 mutation in p53.
The persistence of this pre-diagnosis marker was bor-
derline statistically significant. The codon 249 muta-
tion was detected in 45% of all plasma samples fol-
lowing the diagnosis of HCC. This level of positive
samples following liver cancer diagnosis compares
with about 50% of all liver tumors in Qidong,suggest-
ing a nearly 90% concordance between plasma and
tumor p53 codon 249 mutation outcome. Further,per-
sistence of this mutation in plasma once it became
measurable was statistically significant in repetitive
samples following diagnosis. Nearly one-half of the
patients were positive for this marker at least 1 year
and in one case 5 years prior to diagnosis of HCC.

1.3 HBYV Mutations and HCC

The contribution of HBV to the pathogenesis of
liver cancer is multifactorial and is further complicated
by the identification of mutant variants in HBV that
may alter their contributions to the carcinogenic pro-
cess. In many cases of HCC in Asia and Africa,a
double mutation in the HBV genome, an adenine to

thymine transversion at nucleotide 1762 and a gua-
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nine to adenine transition at nucleotide 1764 (1762
1764" ,has been found in tumors. A recent meta-analy-
sis examined the relation of a number of mutations in
HBYV to the risk of HCC and found that the qualitative
presence of the HBV 1762"1764" mutation bestowed
a significant increased odds of HCC(OR=3.79,95%ClI:
2.71~5.29) "8,

In several studies in Qidong,we have found that
the HBV double 1762"71764" mutation was not only
detectable in plasma samples at the time of HCC diag-
nosis,but could be measured in some individuals up

1921 Most recently , we

to 15 years prior to diagnosis
have utilized real-time PCR to quantitatively measure
levels of the HBV double 1762"1764* mutation in
plasma samples from a matched case-control investi-
gation of 345 men who died of HCC and 625 controls
who were nested within a cohort of male HBsAg carri-
ers?', Matched preserving OR were used as a measure
of association and 95% confidence Cl as a measure of
precision. A total of 278 (81%) of the cases were posi-
tive for the HBV 1762%1764* mutation compared to
250(40%) of the controls. The matched preserving
OR of 6.72(95%CI: 4.66~9.68) strongly indicated that
cases were significantly more likely than controls to
have the mutation. Plasma level of DNA harboring the
HBV mutation were on average 15-fold higher in cases
compared to controls. Thus,within this cohort of HBs-
Ag carriers at high risk of developing HCC,individu-
als positive for the HBV 1762"1764* mutation at en-
rollment were substantially more likely to subsequent-
ly develop HCC,with a higher concentration of the
mutation in plasma enhancing predisposition for can-
cer development.

As part of this program,Tu and colleagues '?
have also compared the complete sequence of HBV
isolated from 20 HCC and 35 non-HCC patients in
Qidong. These results implicate A2189C and G2203W
as new predictive markers for HCC. The OR were 3.99
(95%Cl: 1.61~9.92) and 9.70 (95%Cl: 1.17~80.58),re-
spectively, for A2189C and G2203W. A separate lon-

gitudinal study demonstrated that six point mutations,
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including T1653, V1753, T1762, A1764, T1766 and
A1768 were found to occur more frequently in HCC
than non-HCC patients. T1653 and V1753 were risk
factors independent of the double mutation for HCC™.
1.4 Impact

Much has been learned about the etiology of
HCC from studies conducted in Qidong, especially
those that utilize their extensive and comprehensive
longitudinal cohorts of high-risk individuals. Identifi-
cation of key risk factors prompts approaches to their
elimination as well as yielding improved tools for
screening for individuals at highest risk of developing
HCC. As with all cancers,one effective means for re-
ducing morbidity and mortality is earlier diagnosis.
For HCC,the current modalities for screening,such as
monitoring for serum alpha-fetoprotein or imaging ,are
not especially predictive or cost effective ,respectively.
There are unmet needs to use our expanding under-
standing of the underlying mechanistic bases for HCC
development to develop high-throughput,inexpensive,
predictive molecular probes as screening tools. The
identification of mutations in p53 as well as the HBV
genome that reflect key risks for HCC offers several
possibilities. Continued efforts to validate and apply

these tools for earlier diagnosis of HCC are needed.

2 CANCER CHEMOPREVENTION

Cancer chemoprevention is a key strategy for the
secondary prevention of cancer. This approach entails
the use of drugs,dietary supplements or functional
foods to retard,block or even reverse the carcinogenic
process. These strategies serve to alter cell fate,by ei-
ther preventing cells from acquiring genetic damage or
by impeding the proliferation of preneoplastic cells
or,alternatively ,accelerating their apoptosis. One suc-
cessful strategy for cancer chemoprevention is modu-
lation of hepatic metabolizing enzymes,leading to a fa-
cilitated elimination of endogenous and environmental
carcinogens. Inducers of carcinogen-conjugating en-

zymes such as glutathione transferases by dithio-
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lethiones and sulforaphane inhibit tumorigenesis of en-

vironmental carcinogens in various animal models %',

2.1 Chlorophyllin

The anticarcinogenic properties of chlorophyllin,
a water-soluble , over-the-counter derivative of chloro-
phyll ,have been demonstrated in a number of animal
models,including prevention of AFBI-induced HCC??",
Although the primary mode of action is thought to be
the sequestration of aflatoxin by chlorophyllin in the
gastrointestinal tract—thereby impeding absorption,we
have characterized enzyme-inducing properties that
may also contribute to its mechanism of action®., In a
randomized ,double-blind , placebo-controlled  chemo-
prevention trial conducted in Qidong in 1997, chloro-
phyllin was determined to alter the disposition of afla-
toxin®*'(Table 1). One hundred and eighty healthy
adults were randomly assigned to ingest 100mg of
chlorophyllin or a placebo three times a day prior to
each meal for 4 months. The primary endpoint was
modulation of levels of urinary aflatoxin-N-guanine
adducts collected three months into the intervention.
Adherence to the study protocol was outstanding,and
no adverse events were reported. Aflatoxin-N’-guanine
could be detected in 105 of 169 available samples.
Chlorophyllin consumption at each meal led to an
overall 55% reduction in median urinary levels of this
aflatoxin biomarker compared with those subjects tak-
ing placebo. A recent small Phase O study by Jubert,
et al.** using accelerator mass spectrometry to investi-
gate the absorption and pharmacokinetics of doses of
[“CJAFB1 indicated that interventions with chloro-
phyllin reduced AFBI1 uptake and distribution among
all subjects. These results affirm that chlorophyllin
mediates reductions in systemic uptake of aflatoxin in
humans,as seen in preclinical models and surmised
from the clinical trial in Qidong.
2.2 Oltipraz

1,2-Dithiole-3-thiones were reported in the
1950s to be constituents of cruciferous vegetables in
Czechoslovakia™'. Oltipraz, a substituted 1, 2-dithiole-
3-thione,,was originally developed by the pharmaceuti-

cal industry as a possible treatment for schistosomiasis
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Table 1 Summary of randomized clinical intervention trials in Qidong

Size

Agent Dose and Schedule . Biomarker Modulation References
(duration)
Oltipraz @ Placebo, q.d. 234 2.6-Fold increase in urinary excre-  Jacobson,et al. (1997),Zhang,
@ 125mg, q.d. (2 months)  tion of AFB-NAC at 1 mo. (125mg) et al. (1997)%", Kensler, et al.
@®500mg, q.d. and 51% decrease in AFM1 at 1 (1998)*' Wang, et al. (1999)*,
mo. (500 mg); 6% decrease in AFB-  Camoirano , et al.(2001) !,
AA at 2 mo. (500 mg); no effect on  Glintborg, et al. (2006)™!
urinary mutagens or oxidative
DNA damage products
Chlorophyllin @ Placebo, q.d. x3 180 55% decrease in urinary excre- Egner, et al. (2000,2001)%
@ 100mg, q.d. x3 (4 months)  tion of AFB-N-Gua DNA adducts
at 3 mo.
Broccoli Sprout  @Placebo, q.d. 200 9% decrease in urinary excretion Kensler, et al. (2005)“"
GRR @®400pmol GRR (14 days) of AFB-N'-gua DNA adducts at

10 days; 10% decrease in pollu-

tant PheT excretion

Broccoli Sprout  @Runmin—GRR 800 wmol) 50 Glucoraphanin and sulforaphane  Egner, et al(2011)*!,Kensler,

GRR«—>SFR —wash-out—SFR(150mo)) (24 days) elimination pharmacokinetics; 20% et al. (2012)*"
Cross-over @ Run-in—SFR—wash-out ~50% increases in urinary excre-
—GRR tion of mercapturic acid (NAC)
conjugates of air pollutants:
acrolein, ethylene oxide, croton-
aldehyde, benzene
Broccoli Sprout ~ @Placebo 291 In progress: primary endpoints are  unpublished
GRR + SFR @ GRR(600.mol) (12 weeks)  urinary biomarkers of food- and
Blend +SFR (40pmol) air-borne toxins and pollutants

and was extensively evaluated in clinical trials in the
early 1980s. While studying mechanisms of antischis-
tosomiasis by oltipraz,Bueding and colleagues at Hop-
kins initially noted that giving the drug to mice
markedly elevated glutathione levels in many tissues™"
as well as enzymes important to carcinogen detoxica-
tion in multiple tissues®™®, These results prompted Bued-
ing to predict that oltipraz might have cancer chemo-
preventive properties. This prediction held true,as up-
on extensive preclinical evaluation by the National
Cancer Institute and others,oltipraz was found to be
effective as an anticarcinogen in nearly a score of ani-
mal models'®’.

Aflatoxin biomarkers were used as intermediate
endpoints in a Phase Ila chemoprevention trial of
oltipraz conducted in Daxin, Qidong in 1995, This
was a placebo-controlled,double-blind study in which
participants were randomized to receive placebo or
125mg oltipraz daily or 500mg oltipraz weekly. Uri-

nary aflatoxin M1 levels were reduced by 51% com-
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pared with the placebo group in persons receiving the
500mg weekly dose. No significant differences were
seen in urinary aflatoxin M1 levels in the 125mg
group compared with placebo. This effect was thought
to be due to inhibition of cytochrome P450 1A2 ac-

tivity. Median levels of aflatoxin-mercapturic acid (a
glutathione conjugate derivative) were elevated 2.6-
fold in the 125mg group, but were unchanged in the
500mg group. Increased aflatoxin-mercapturic acid re-
flects induction of aflatoxin conjugation through the
actions of glutathione transferases. The apparent lack
of induction in the 500mg group probably reflects
masking caused by diminished aflatoxin-8,9-epoxide
formation for conjugation through the inhibition of
CYP1A2 seen in this group. This initial study demon-
strated for the first time that aflatoxin biomarkers
could be modulated in humans in a manner that would
predict decreased disease risk.

2.3 Sulforaphane

Although the initial oltipraz clinical trial demon-
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strated the proof of principle for increasing pathways
leading to aflatoxin detoxication in humans,the practi-
cality of using a drug-based method for prevention in
the economically developing world is limited where

approaches to “frugal medicine” are needed .

Many
foods have high levels of enzyme inducers™*’. A bev-
erage formed from hot water infusions of 3-day old
broccoli sprouts, containing defined concentrations of
glucosinolates as a stable precursor of the anticarcino-
gen sulforaphane ,was evaluated for its ability to alter
the disposition of aflatoxin in a clinical trial conducted
in HeZuo, Qidong in 2003. Sulforaphane has been ex-
tensively examined for its chemopreventive properties
in animals'® %', Two hundred healthy adults drank
beverages containing either 400 or <3pmol gluco-
raphanin nightly for 2 weeks. Urinary levels of afla-
toxin-N'-guanine were slightly lower in the gluco-
raphanin-rich intervention arms. However,measure-
ment of urinary levels of sulforaphane metabolites in-
dicated  striking inter-individual  differences in
bioavailability. This outcome may reflect individual
differences in the rates of hydrolysis of glucoraphanin
to sulforaphane by the intestinal microflora of the
study participants. Accounting for this variability,a
significant inverse association was observed for excre-
tion of total sulforaphane metabolites and aflatoxin-N'-
guanine adducts in individuals receiving broccoli
sprout glucosinolates”. Those individuals exhibiting good
bioavailability of sulforaphane had lower levels of
aflatoxin biomarkers. This preliminary study illustrated
the potential use of an inexpensive,easily implemented,
food-based method for secondary prevention in a popu-
lation at high risk for aflatoxin exposures.

One of several challenges in design of clinical
chemoprevention trials is the selection of the dose,
formulation,and dose schedule of the intervention a-
gent. Therefore,a cross-over clinical trial was under-
taken in HeZuo,Qidong in 2009 to compare the
bioavailability and tolerability of sulforaphane from

two broccoli sprout-derived beverages: one was gluco-

raphanin-rich (GRR) and the other was sulforaphane-

DR 3738

rich(SFR). Sulforaphane was generated from gluco-
raphanin contained in the GRR beverage by gut mi-
croflora or formed by treatment of GRR with myrosi-
nase from daikon sprouts to generate the SFR beverage®.
Fifty healthy,eligible participants were randomized into
two treatment arms. The study design was as follows:
5-day run-in period,7-day administration of bever-
ages,5-day washout period,and 7-day administration
of the opposite intervention. Isotope dilution mass
spectrometry was used to measure levels of gluco-
raphanin, sulforaphane ,and sulforaphane thiol conju-
gates in urine samples collected daily throughout the
study. Bioavailability,as measured by urinary excre-
tion of sulforaphane and its metabolites,was substan-
tially greater with the SFR (mean 70%) than with
GRR (mean 5%) beverages. Inter-individual variability
in excretion was considerably lower with SFR than
with GRR beverage. Elimination rates were consider-
ably slower with GRR,allowing for achievement of
steady-state dosing as opposed to bolus dosing with
SFR. An emerging problem in this region of China is
air pollution. Therefore ,urinary excretion of the mer-
capturic acids of the air-borne toxins acrolein, croton-
aldehyde,ethylene oxide and benzene were also mea-
sured in urine samples from both pre- and post-inter-
ventions using liquid chromatography tandem mass
spectrometry. Statistically significant increases of 20%~
50% in the levels of excretion of glutathione-derived
conjugates of acrolein,crotonaldehyde and benzene
were seen in individuals receiving SFR,GRR or both
compared with their pre-intervention baseline values.
No significant differences were seen between the ef-
fects of SFR versus GRR. Thus,intervention with broc-
coli sprout-derived beverages may enhance detoxication
of airborne pollutants and attenuate their associated
health risks'®). Follow-up studies with market stage
broccoli, which is now a significant cash crop in Qi-
dong, may point to a simple means for risk reduction.
Optimal dosing formulations of beverages in fu-
ture studies could consider blends of sulforaphane and

glucoraphanin as SFR and GRR mixtures to achieve
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peak concentrations for activation of some targets and
prolonged inhibition of others implicated in the pro-
tective actions of sulforaphane. With that view in
mind, a placebo-controlled intervention in approxi-
mately 300 participants with a blend of 40pmol SFR
and 600pmol GRR was undertaken in HeHe Qidong
during 2011~2012. This study is assessing the impact
of the broccoli sprout beverage on biomarkers of air
pollution,and in particular,evaluating the sustainability
of the intervention over several months in terms of tole-
rability and efficacy.
2.4 Impact

Collectively, this series of clinical trials has de-
fined a paradigm for using biomarkers of exposures to
environmental carcinogens as intermediate endpoints
in the evaluation of practical and affordable interven-
tions with strong prospects for disease reduction. Oth-
er scientists in other countries and risk settings now
use this general paradigm. Further,our prevention tri-
als with whole foods or simple extracts offer prospects
for reducing an expanding global burden of cancer ef-
fectively,and,in contrast to promising isolated phyto-
chemicals or pharmaceuticals,frugally. The studies
with broccoli sprouts for example have provided a
proof-of-principle that food-centered approaches for
prevention may be effective and sustainable in under-

[42]

served populations A recent study with the use of

lyophilized strawberries  for the

prevention  of
esophageal dysplasia in China is but one extension of

this view™"

3 THE ESSENCE OF INTERNA-
TIONAL COLLABORATIONS

There are several key elements for developing
productive international collaborations that we have
learned during our longstanding QDLCI-Johns Hop-
kins partnership. First and foremost is identifying the
right people and making a commitment to the develop-
ment and nurture of partnerships. There must be a

genuine, bi-directional interest in building friendships

4’ @ ’H’ 17@ 2012 jf‘ g 21 )& % 10 #8  China Cancer,2012,Vol.21,No.10

and cultural understandings. Trans-national investiga-
tors should provide complementary sets of skills and
resources to the projects, so that clear collaborative
roles are evident to all. Diligence in maintaining regu-
lar channels for communicating and meetings are also
important. The Johns Hopkins investigators have col-
lectively spent nearly a decade of cumulative time “on
the ground” in Qidong during the course of the deve-
lopment, conduct and renewal of our collaborative
studies. Multiple reciprocal visits of Qidong scientists,
clinicians, public health leaders and government lead-
ers to Johns Hopkins have further nurtured the learn-
ing experiences and facilitated the timely conduct of
the science.

Regulations at home and abroad govern the de-
sign and conduct of these collaborations. Meshing of
regulatory and cultural distinctions between the col-
laborating countries can be challenging; this has cer-
tainly been true for our Sino-US projects where the
barriers have been bilateral. International partnerships
in translational research always take much longer than
anticipated. Passion and commitment to achieve the
goal ,along with patience,are essential prerequisites.
Getting regulatory,infrastructure and implementation
factors synchronized is always underestimated in terms
of scope and time. When international collaborative
research works,the joy of new relationships,of building
capacity,of making a difference in a place that has great
needs,and of doing good science provides enormous
satisfaction. The friendships that arise are enduring.

This facet of collaboration is ever so evident in Qidong.

4 PREDICTIONS FOR THE FUTURE

The identification of geographically delineated,
high-risk cohorts such as those in the HCC “hotspot”
of Qidong or the esophageal “hotspot” of Linxian have
provided profound opportunities to understand the un-
derlying etiologies of these cancers and to develop and
implement effective programs for their prevention,
interventions. Tremendous

through screening and
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knowledge has been gained about HCC through the
efforts of the QDLCI since its founding 40 years ago—
much of it beyond the accomplishments of the Johns
Hopkins—(QDLCI program. For certain,the pronounced
economic development in the region together with bet-
ter and broader access to health care for screening
and treatment,coupled with primary prevention such
as vaccination,is already leading to a reduction in the
burden of HCC in the younger residents of the Qidong
region. While the task at present is far from complet-
ed,a future largely devoid of HCC in this area is
imaginable as the primary risk factors for HCC in Qi-

dong-HBV and AFBI —are controlled or eliminated.
Lessons learned here will have to continue to be ap-
plied to other HCC “hotspots” where change is not so
evident. However,an overall aging population together
with adoption of life-style factors such as smoking,
obesogenic diets, more sedentary lifestyles and the en-
vironmental degradation manifest as air and water pol-
lution that often accompanies economic development
is escalating the burden of cancer in China,and in-
deed around the world. As a result,the aggregate can-
cer burden may double or triple in this region over the
next generation—but in different forms such as lung,
breast and colon cancers,which are the hallmarks of
the economically developed world. The QDLCI must
be prepared to chart these changes,to understand
them and to provide opportunities to blunt their im-

pact while continuing to diminish the impact of HCC
on the Qidongese.
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