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Abstract Large and systematic studies of non-Hodgkin lym-
phoma (NHL) in the Far East (FE) with good comparative
data are scarce in the literature. In this study, five expert
hematopathologists classified 730 consecutive cases of
newly-diagnosed NHL from four sites in the FE (excluding
Japan) using the World Health Organization classification.
The results were compared to 399 cases from North America
(NA). We found a significantly higher male to female ratio in
the FE compared to NA (1.7 versus 1.1; p<0.05). The median
ages of patients with low-grade (LG) and high-grade (HG) B-
NHL in the FE (58 and 51 years, respectively) were signifi-
cantly lower than in NA (64 and 68 years, respectively). The
FE had a significantly lower relative frequency of B-NHL and
a higher frequency of T-NHL (82 vs. 18 %) compared to NA
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(90.5 vs. 9.5 %). Among mature B cell lymphomas, the FE
had a significantly higher relative frequency of HG B-NHL
(54.8 %) and a lower frequency of LG B-NHL (27.2 %) than
NA (34.3 and 56.1 %, respectively). Diffuse large B cell lym-
phoma was more common in the FE (49.4 %) compared to
NA (29.3 %), whereas the relative frequency of follicular
lymphoma was lower in the FE (9.4 %) compared to NA
(33.6 %). Among T-NHL, nasal NK/T cell NHL was more
frequent in the FE (5.2 %) compared to NA (0 %). Peripheral
T cell lymphoma was also more common in the FE (9.1 %)
than in NA (5.3 %). Further epidemiologic studies are needed
to better understand the pathobiology of these differences.

Keywords Non-Hodgkin lymphoma - Epidemiology - Far
East - North America

Introduction

Non-Hodgkin lymphoma (NHL) consists of many biological-
ly distinctive disease subtypes, as listed in the 2008 World
Health Organization (WHO) classification [1]. The relative
frequencies of the various NHL subtypes vary by age, sex,
and race/ethnicity, with significant geographic differences [2,
3], suggesting that multiple environmental and lifestyle fac-
tors, in addition to host genetic makeup, play a role in the
development of NHL [4].

Numerous epidemiologic studies have investigated the eti-
ologic factors that contribute to NHL risk such as immune
modulation, infections with various viruses and bacteria, and
lifestyle factors such as diet, occupational exposures, and host
factors [4, 5]. Furthermore, the relative distribution of NHL
subtypes has been reported in numerous studies from different
geographic regions including North America (NA) [2, 6],
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Central and South America (CSA) [3], Europe [2, 6], Africa
[7, 8], the Middle East (ME) [9-14] and Far East (FE)
[15-22], and Australia [23].

One goal of the International NHL Classification Project
was to investigate the geographic differences in NHL subtype
distribution, as well as the clinical features, in various coun-
tries around the world [2, 6]. During the last 18 years (1995—
2012), the project investigators have visited 26 sites (24 coun-
tries) in six geographic regions around the world, including
four sites in the Far East. The aim of this study is to report the
relative distribution of NHL subtypes in different countries of
the FE and compare the data to a cohort from NA [2]. To our
knowledge, this is the first large and systematic study of NHL
subtype distribution in the FE that involves multiple countries
with good comparative data.

Materials and methods
International NHL classification project

Four institutions from three countries in the FE, including
China (Hong Kong and Shanghai), Indonesia, and Thailand,
participated in the study. All participating institutions were
academic centers. Japan was not included in the study. Each
institution was instructed to collect 200 consecutive, newly
diagnosed and untreated cases of NHL. These cases were
accrued between the years 1988 and 2008. The design of the
current study is the same as to that of the original study by the
International NHL Classification Project [3, 6].

At each site, hematoxylin and eosin-stained slides,
immunostains, pathology reports, clinical data, and the results
of ancillary studies were organized for review. A panel of five
expert hematopathologists (J. D., K. A. M., H. K. M-H., B. N.
N., and D. D. W) then reviewed all of the collected cases using
the 2001 World Health Organization classification [3, 24].
Each expert independently reviewed all of the materials avail-
able for each case, including the clinical data, at the same time
and recorded a diagnosis. A consensus diagnosis was reached
when at least four of the experts agreed on the diagnosis.
However, a consensus on the grade of follicular lymphoma
was reached when at least three experts agreed on the grade.
For cases in which a consensus diagnosis could not be
reached, a specific diagnostic algorithm for each case was
developed and agreed upon by the group of experts. Request-
ed clinical data and materials, either paraffin blocks or un-
stained slides from each site, were then sent to one of the
experts who performed additional ancillary testing and
assigned the case to a diagnostic category based on the algo-
rithm. For cases in which a specific NHL subtype could not be
established because of suboptimal morphology or inadequate
or insufficient material, the diagnostic categories of unclassi-
fiable low-grade or high-grade NHL were used. The data from
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the FE was then compared to a cohort of 399 previously pub-
lished NA cases accrued in Omaha, Nebraska, and Vancouver,
British Columbia [2]. Approval for this study was obtain-
ed from the Institutional Review Board at the University
of Nebraska Medical Center and at each of the partici-
pating institutions as required by individual institutional
policy. This study was conducted in accordance with the
Declaration of Helsinki.

For this analysis, only information on age and sex is in-
cluded because the clinical data collected at the various insti-
tutions was often incomplete and quite variable. Cases of
composite lymphoma were classified according to the low-
grade component. Mature B cell NHL was further subdivided
into low- and high-grade subgroups, with the low-grade sub-
group including cases of chronic lymphocytic leukemia/small
lymphocytic lymphoma (CLL/SLL), lymphoplasmacytic
lymphoma (LPL), mantle cell lymphoma (MCL), follicular
lymphoma (FL, all grades), marginal zone lymphoma (MZL,
all types), and cases of unclassifiable low-grade B cell lym-
phoma. The high-grade B cell lymphoma subgroup included
cases of diffuse large B cell lymphoma (DLBCL), primary
mediastinal B cell lymphoma, Burkitt lymphoma (BL), high-
grade B cell lymphoma, Burkitt-like, and cases of unclassifi-
able high-grade B cell lymphoma. Because of the small num-
ber of cases of T cell lymphoma, cases of peripheral T cell
lymphoma, not otherwise specified, angioimmunoblastic T
cell lymphoma, anaplastic large T/null cell lymphoma,
hepatosplenic T cell lymphoma, subcutaneous panniculitis-
like T cell lymphoma, and enteropathy-associated T cell lym-
phoma were all grouped together under the general category
of peripheral T cell lymphoma (PTCL).

Statistical analysis

Data analysis was done using SAS software version 9.3
(SAS Institute Inc, Cary, NC). Comparisons of medians
for continuous variables were conducted using the
Wilcoxon rank sum test. Comparisons of categorical vari-
ables were done using chi-square or Fisher's exact tests;
the latter was used when the chi-square test may not have
been valid due to small numbers. P values for pairwise
comparisons were adjusted using the Bonferroni method,
and P values less than 0.05 were considered statistically
significant.

Results

Of the 730 cases reviewed in the FE, including 231 from
Shanghai, 199 from Hong Kong, 200 from Indonesia, and
100 from Thailand, 673 cases (92.2 %) were confirmed to
be NHL, and 57 cases (7.8 %) with diagnoses other than
NHL were excluded from further analysis. Among the latter
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cases, 18 were Hodgkin lymphoma, 19 had diagnoses other
than lymphoma, and 20 were unclassifiable cases. We com-
pared the number of reclassified cases between the FE and NA
(1.0 %) and found a significantly higher number of
reclassified cases in the FE (p<0.05).

The overall distribution of NHL subtypes in the FE and the
distribution by individual site are shown in Table 1. Of the 673
cases, 552 (82 %) were B cell lymphomas, and 121 (18 %)
were T cell lymphomas. The FE had a significantly lower
relative frequency of B-NHL (82 %) and a higher frequency
of T-NHL (18 %) compared to NA (90.5 and 9.5 %, respec-
tively; p<0.05). Furthermore, among mature B cell lympho-
mas, the FE had a significantly higher relative frequency of
HG B-NHL (54.8 %) and a lower frequency of LG B-NHL
(27.2 %) than NA (34.3 and 56.1 %, respectively; Table 2).
Comparison of the individual FE sites with NA showed a
significantly higher relative frequency of HG B-NHL in
Shanghai, Indonesia, and Thailand and significantly lower
frequencies of LG B-NHL in all four FE sites. Furthermore,

Indonesia had a lower relative frequency of LG B-NHL
and a higher frequency of HG B-NHL when compared to
the rest of the FE, whereas Hong Kong had a lower
frequency of HG B-NHL. When we compared the relative
frequency of T-NHL at the individual sites with NA, we
found that Shanghai and Hong Kong had significantly
higher frequencies. Hong Kong also had a higher relative
frequency of T-NHL compared to the rest of the FE. We
also examined the relative frequencies of T-NHL, and LG
and HG B-NHL by age groups (<60 and >60 years), and
the findings were very similar to the data shown in
Tables 1 and 2.

Among the B cell lymphomas (Table 1), DLBCL was the
most common subtype (50.5 %), and it was the most common
NHL at all four FE sites. Follicular lymphoma (9.4 %) was the
second most common subtype in the region, as well as in
Shanghai (14.6 %) and Thailand (9.3 %). Follicular lympho-
ma was uncommon (3.6 %) in Indonesia. Marginal zone lym-
phoma of MALT type was common in Hong Kong (13.5 %),

Table 1  Frequency of non-Hodgkin lymphoma subtypes by site in the Far East
Far East
China (Hong China (Shanghai) Indonesia Thailand  Far East total North America
Kong) % (n) % (n) % (n) % (n) % (n) % (n)
B cell lymphomas
Diffuse large B cell lymphoma 40.4* (78)  48.7' (110) 60.1* (101) 593! (51) 50.5'(340)  29.3(117)
Follicular lymphoma, all grades 8.3' (16) 14.6* (33) 3.6% (6) 93'(8)  9.4'(63) 33.6 (134)
Marginal zone B cell lymphoma, MALT type 13.5% (26)  1.8% (4) 5409 8.1(7) 6.8 (46) 6.3 (25)
Mantle cell lymphoma 2.6 (5) 5.8 (13) 244) 23(2) 3.6! (24) 7.0 (28)
Chronic lymphocytic leukemia/small 3.1(6) 4.4 (10) 12 (2) 0.0 (0) 2.7 (18) 4.8 (19)
lymphocytic lymphoma .
Burkitt lymphoma 0.5 (1) 0.4 (1) 6.0% (10) 0.0 (0) 1.8 (12) 0.8 (3)
Marginal zone lymphoma, nodal/splenic 2.1 (4) 4.0 (9) 0.0 (0) 232 2.2 (15) 1.8 (7)
Precursor B cell lymphoblastic leukemia/lymphoma 0.5 (1) 0.4 (1) 0.6 (1) 0.0 (0) 04 (3) 0.5(2)
High-grade B cell lymphoma, Burkitt-like 1.6 (3) 0.0 (0) 0.6 (1) 3503) 1.0 (7) 2.5(10)
Plasmacytoma 0.5 (1) 09 (2) 42%(7) 0.0 (0) 1.5' (10) 0.0 (0)
Lymphoplasmacytic lymphoma 0.5(1) 0.0 (0) 0.0 (0) 1.2 (1) 03(2) 1.5 (6)
Unclassifiable low-grade B cell lymphoma 1.0 (2) 0.0 (0) 0.6 (1) 232 0.7 (5) 1.3(5)
Unclassifiable high-grade B cell lymphoma 0.0 (0) 0.0 (0) 4.2*(7) 0.0 (0) 1.0 (7) 1.3 (5)
Subtotal 74.6%' (144)  81.0' (183) 88.7(149)  88.4(76) 82.0'(552)  90.5(361)
T cell lymphomas
Peripheral T cell lymphomas 13.5' (26) 9.3 (21) 6.0 (10) 4.7 (4) 9.1' (61) 5321
Extranodal NK/T cell lymphoma, nasal type 8.3 (16) 49'(11) 1.8 (3) 58'(5) 52'(35) 0.0 (0)
Precursor T lymphoblastic leukemia/ lymphoma 3.6(7) 49 (11) 3.6 (6) 1.2 (1) 3.7 (25) 2.0 (8)
Mycosis fungoides 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0) 239)
Subtotal 25.4% (49)  19.0' (43) 113 (19) 11.6 (10) 18.0'(121)  9.5(38)
Total 193 226 168 86 673 399

*Significantly different from the rest of the Far East
*Significantly different from North America
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where it was the second most common subtype, whereas this
subtype was infrequent in Shanghai (1.8 %). Mantle cell lym-
phoma was relatively frequent in Shanghai (5.8 %), whereas
plasmacytoma (4.2 %) and BL (6 %) were common in
Indonesia.

The data from the FE was then compared to NA, and it
demonstrated a significantly higher relative frequency of
DLBCL (50.5 vs. 29.3 %, respectively) and a lower frequency
of FL (9.4 vs. 33.6 %, respectively) in the FE (Table 1). Anal-
ysis of DLBCL showed that of this subtype was more com-
mon in all four sites compared to NA. Furthermore, FL was
less common in four sites. Compared to the other FE sites, the
relative frequency of DLBCL was lower in Hong Kong and
higher in Indonesia, whereas FL. was lower in Indonesia and
higher in Shanghai. Marginal zone lymphoma of MALT type
was more frequent in Hong Kong and less frequent in
Shanghai compared to both NA and the rest of the region.
The relative frequency of MCL was significantly lower, and
plasmacytoma was significantly higher in the FE than in NA.
Indonesia had a high relative frequency of plasmacytoma
compared to NA and rest of the FE. Finally, BL was more
frequent in Indonesia than in NA or the rest of the region.

Among T-NHL, PTCL was the most common subtype in
all sites except Thailand, where nasal NK/T cell lymphoma
(5.8 %) was the most common. Nasal NK/T cell lymphoma
was also common in Shanghai (4.9 %) and Hong Kong
(8.3 %), and precursor T lymphoblastic lymphoma was rela-
tively common in Shanghai (4.9 %). Compared to NA, the FE
had a significantly higher relative frequency of PTCL and
nasal NK/T cell lymphoma. As for the individual sites, the
relative frequency of PTCL was higher in Hong Kong, and
the frequency of nasal NK/T cell lymphoma was higher in
both Shanghai and Hong Kong compared to NA.

The distribution of NHL by sex and age is shown in Table 3.
The age of patients in the FE ranged from 1 to 98 years, and
62.3 % were male. The FE had a significantly higher number
of male patients compared to NA (52.9 %). The median ages
of patients with LG B-NHL (58 years) and HG B-NHL
(51 years) were significantly lower in the FE than in NA (64
and 68 years, respectively). The lower median age of patients
with HG B-NHL was observed in all sites in the region. Indo-
nesia also had a significantly lower median age of LG B-NHL
patients compared to both NA and the rest of the FE. There
was no significant difference in median age of patients with T-
NHL between the FE and NA. However, Indonesia had a
significantly lower median age for T-NHL when compared
to the rest of the region.

Discussion

This large and systematic study of NHL subtypes included
730 cases initially diagnosed as NHL at four sites in the FE.
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Of the 730 cases, 673 cases (92.2 %) were confirmed to be
NHL, and 57 cases (7.8 %) were excluded from further anal-
ysis since they were found to have diagnoses other than NHL.
The FE had significantly more misclassified cases compared
to NA. We have also found a high rate of misclassified cases in
other developing countries in Central and South America
(CSA) [3], eastern Europe, and North Africa/Middle East
(manuscripts in preparation). Furthermore, a recent study from
Taiwan [25] that examined discrepancies in lymphoma diag-
nosis between general pathologists and hematopathologists
found the rate of discrepancy to be over 50 %. These findings
indicate that lymphoma pathology is challenging in develop-
ing and resource-poor countries where pathologists lack sub-
specialty training and the technology needed to correctly di-
agnose lymphomas.

The distribution of NHL subtypes in the FE was very dif-
ferent from NA. The FE had a significantly higher relative
frequency of T-NHL and a lower frequency of B-NHL com-
pared to NA. These differences were observed in the two sites
in China, but not in Indonesia and Thailand. Also, a higher
relative frequency of HG B-NHL and a lower frequency of
LG B-NHL were observed in the FE compared to NA, and
these differences were seen at all sites in the region. The most
common lymphoma in the FE was DLBCL, whereas the rel-
ative frequency of FL was low. This distribution of LG and
HG B-NHL, with a high relative frequency of DLBCL and
low frequency of FL, is similar to that reported in other studies
from the FE [15-22], as well as the Middle East [9-13] and
CSA [3] and suggests that socioeconomic status [26, 27] plays
a significant role in lymphoma development (Table 4). Anoth-
er factor that has been associated with the development of FL
is a high intake of meat and saturated fat [28-30]. Therefore,
we compared meat consumption per capita in the countries of
the FE and NA (Table 4) [31] and found that Shanghai,
Thailand, and Indonesia have significantly lower meat
consumption, whereas Hong Kong was more similar to NA.
However, the relative frequencies of FL in the FE sites did not
correlate with meat consumption, indicating that other etiologic
factors contribute to the development of FL in the FE.

We observed a high relative frequency of MZL of MALT
type in Hong Kong (13.5 %), significantly higher than in NA
and the rest of the FE. Most epidemiologic studies from the FE
[15-19, 21, 22] have reported a lower frequency of MZL of
MALT type, ranging from 2.5 to 9.7 %, whereas one study
from Korea reported a frequency of 13 % [20]. The cause of
the high relative frequency of MZL of MALT type in Hong
Kong is not clear but could potentially be attributed to the time
period (1988—-1990) when these cases were accrued, during
which the prevalence of Helicobacter pylori (H. pylori) infec-
tion was relatively high in the FE [32]. More recently, the
prevalence of H. pylori infection has been steadily declining
in Asia [32, 33] with significantly higher rates observed in the
1990s than after the year 2000. Since H. pylori is one of the



Ann Hematol (2016) 95:245-251 249
Table 2 Frequency of mature B cell non-Hodgkin lymphomas according to grade in the Far East

Far East

China (Hong Kong) China (Shanghai) Indonesia Thailand Far East total North America

% (n) % (n) % (n) % (n) % (n) % (n)
Low-grade B cell NHL 31.6' (61) 31.4' (71) 17.3*% (29) 25.6' (22) 27.2" (183) 56.1 (224)
High-grade B cell NHL 43.0* (83) 49.6' (112) 71.4* (120) 62.8' (54) 54.8' (369) 343 (137)

NHL non-Hodgkin lymphoma
*Significantly different from the rest of the FE
*Significantly different from North America

main etiologic factors associated with MZL of MALT type
[1], this decrease in H. pylori prevalence has likely led to a
decreased frequency of MZL of MALT type in the FE. Of
note, the epidemiologic studies from the FE referenced above
were all published after the year 2004 [16-22], with the ex-
ception of one Japanese study published in 2000 [15]. Further
study of recent cases of MZL of MALT type in Hong Kong
would be of interest to see whether the relative frequency has
remained stable or decreased over time.

A high relative frequency of BL was observed in Indonesia
(6 %), significantly higher than in the other FE countries or
NA. A review of the literature did not reveal any other studies
from Indonesia that have reported on the frequency of NHL
subtypes. However, other studies from the FE [17-22] have
reported BL frequencies ranging from 1.1 to 4.1 %. Epstein-
Barr virus (EBV) infection is an important cause of BL [1],
and the occurrence of EBV in BL is higher in developing
countries where EBV seroconversion occurs at an early age
[34]. To the best of our knowledge, there are no studies from
Indonesia that reported on the seroprevalence of EBV in the
population or the frequency of EBV in BL, but it is likely that

these are endemic cases based on the latitude of Indonesia.
Another interesting finding in Indonesia was the high relative
frequency of plasmacytoma (4.2 %), which was markedly
higher than in the other countries of the FE or NA. An expla-
nation for this finding is also unclear, but a study from Korea
reported an association between EBV and plasmacytoma of
the gastrointestinal tract [35]. In the series from Korea,
plasmacytoma comprised 6.4 % of all gastrointestinal NHL,
which was significantly higher than in a Japanese cohort
(0.7 %) also reported in this paper. Of four Korean
plasmacytoma cases tested, two were positive for EBV. De-
spite the small numbers, these findings suggested an associa-
tion between EBV and plasmacytoma in Korea. In our study,
we did not perform EBV studies on the BL or plasmacytoma
cases and, therefore, we are unsure if an association with EBV
exists in our series. However, the high relative frequency of
BL and plasmacytoma in Indonesia suggests a possible role
for EBV in lymphoma development in this country, and stud-
ies to confirm this hypothesis should be performed.

The FE had a significantly higher proportion of T-NHL
compared to NA, with the highest relative frequencies

Table 3  Sex distribution and median age at diagnosis for non-Hodgkin lymphoma in the Far East
Far East
China (Hong Kong) China (Shanghai) Indonesia Thailand Far East total North America
% (n) % (n) % (n) % (n) % (n) % (n)
Sex
Male 62.7 (121) 60.6 (137) 62.2 (102) 66.3 (57) 62.3' (417) 52.9(210)
Female 37.3(72) 39.4 (89) 37.8 (62) 33.7(29) 37.7' (252) 47.1 (187)
Median age, years
B cell NHL
Low-grade 62.0 56.0 47.5% 61.5 58.0' 64.0
High-grade 53.0' 53.0' 48.0' 49.5! 51.0' 68.0
T cell NHL 55.0 49.0 33.0% 38.5 49.0 43.5

NHL non-Hodgkin lymphoma
*Significantly different from the rest of the FE
*Significantly different from North America
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Table 4  GDP per capita and meat consumption per capita in the Far East compared to North America

Hong Kong  China (Shanghai) Indonesia Thailand USA Canada
GDP per capita (in US dollars) [26] 38,123 14,547* 3475 5779 53,042 52,220
Meat consumption per capita for the year 2005 (kg/person/year) [31] 134.2 59.5 10 26.7 126.6  96.3

GDP gross domestic product
*Data for 2013 from China Statistical Yearbook [27]

observed in Hong Kong and Shanghai. Among the T cell
lymphomas, nasal NK/T cell lymphoma and PTCL were more
common in the FE than in NA. Other studies from the FE have
also reported a high proportion of T-NHL, ranging from 13.3
to 25.5 % [15-20, 22]. The relative frequency of PTCL in
reports from the FE ranges from 7.7 to 18.6 % (median
11.6 %), which is comparable to our study [15-22]. The rel-
ative frequency of nasal NK/T cell lymphoma reported in
different Asian countries ranges from 0.6 to 17.1 % (median
3.1 %), which is slightly lower than in our cohort [15, 17-22].
Nasal NK/T cell lymphoma is strongly associated with EBV
infection [1, 36]. We also observed a high relative frequency
of nasal NK/T cell lymphoma in our study from CSA, espe-
cially among Native American populations in Guatemala,
Chile, and Peru [3, 37]. Asian and Native American popula-
tions share a common genetic background [38], which sug-
gests a genetic susceptibility to develop nasal NK/T cell lym-
phoma. Furthermore, studies have shown a similar high inci-
dence of this lymphoma among both foreign-born and US-
born Asians, providing further evidence of genetic suscepti-
bility to this disease [39—41].

The median age of patients with B-NHL in the FE was
significantly lower than in NA, and this difference was ob-
served in both LG (58 years) and HG B-NHL (51 years). This
finding was more pronounced in HG B-NHL with the patients
at all four sites being significantly younger than in NA. How-
ever, there was no significant age difference among T-NHL
patients in the FE and NA. Other studies from the FE have
also reported a lower median age for B-NHL, ranging from
49.7 to 60 years, whereas the median age for T-NHL ranged
from 43.7 to 52.1 years which is similar to our study [17-20,
22]. We also observed a lower median age of B-NHL patients
in our study from CSA [3]. Similarly, studies from developing
countries in North Africa and the Middle East have also re-
ported lower median ages for B-NHL [9-11, 13, 42]. Our
findings, together with other reported studies, indicate that
B-NHL occurs earlier in life in developing countries com-
pared to the western world, suggesting that socioeconomic
and lifestyle factors play an important role in lymphomagen-
esis. Furthermore, the FE had a significantly higher number of
male patients compared to NA (male to female ratio, 1.7:1.1).
Several studies from the FE have also reported male to female
ratios in NHL patients ranging from 1.3 to 2:1, which are
similar to our findings [18-20, 22]. Even though lymphomas
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are generally more common in males [43], the reason for the
significant difference in gender distribution observed in our
study is not clear, and further studies are needed to confirm
and explain these differences.

In conclusion, our study represents the first large and sys-
tematic study to examine the distribution of NHL subtypes in
several countries of the FE. We have found significant differ-
ences in the relative frequencies of various NHL subtypes
between the FE and NA, as well as differences in the age
and gender distribution of NHL. These findings suggest dif-
ferences in etiologic risk factors, and further large epidemio-
logic studies are needed in this region to better understand the
pathobiology of these differences. Since the cases from NA
and Hong Kong were accrued during an earlier time period
(1988-1990) than cases from the other sites (1990-2008),
some of the differences we observed might be due to the rapid
industrialization and westernization which has occurred in the
FE in recent years. This possibility also requires further study.
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