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Abstract

Background. The aim of the present study was to compare both estrogen (ER) and progesterone receptor (PgR) content in
operable breast cancers from Vietnamese and Swedish patients. Material and methods. Primary breast cancer tissues were
randomly selected from 249 Vietnamese patients treated in Hanoi, Vietnam between 2002 and 2004 and 1 257 Swedish
patients treated in Stockholm, Sweden between 2002 and 2003. Clinical information was available for all patients in the
study. The hormone receptor content in tumors from Vietnam was analyzed by immunohistochemistry using an automated
slide stainer (Bench MarkXT, Ventana) in combination with anti-ER (SP1 250), and anti-PgR (clone 1E2) rabbit mono-
clonal antibody. Tumors with = 10% stained nuclei were considered as receptor positive. Tumors from Swedish patients
were analyzed with an enzyme immunoassay with a cut-off point of = 0.10 fmol/ug DNA as positive. The hormone recep-
tor frequencies between populations were compared according to clincopathology features. Results. The ER positive rate
was higher in premenopausal and lower in postmenopausal Vietnamese patients as compared to Swedish patients with
similar menopausal status (71% versus 58%, OR 1.75, p=0.007; 44% versus 72%, OR 0.32, p<0.001, respectively). PgR
positive tumors were found in 58% and 25% of pre- and postmenopausal Vietnamese patients, respectively. The correspond-
ing figures for Swedish patients were 73% and 66%, respectively. Conclusions. There were significant differences in the
frequency of ER/PgR positivity between Vietnam and Swedish breast cancer patients. These differences were independent
on menopausal status and age of patients at diagnosis can not be explained by these factors and they can be contributed
to knowledge about both basic biology features and prognoses.

Breast cancer is at present the most common cancer
in women, with more than one million cases occur-
ring worldwide annually. The highest incidence rate,
around 84.6-99.4/100,000 population, is reported
for industrialized nations such as USA, Australia,
and Western Europe, while an intermediate level is
reported in Eastern Europe. Asian countries have the
lowest level [1]. In Vietnam, the incidence rate is
17.5/100 000 women, while the incidence level for
Vietnamese women living in USA is double [2,3].

Recent studies have shown that the ER and PgR
content in breast cancer varies between different eth-
nicities [4-7].

In an early study, Pegoraro et al. reported that
hormone receptor status was not different between

premenopausal Asian and Caucasian women. In
contrast, postmenopausal Asian women had a lower
rate of receptor positive tumors as compared to
Caucasians [8]. Moreover, it has been reported
that Caucasian, Japanese, and Hawaiian women
more frequently had hormone receptor positive
tumors than women from Vietnam, China and the
Philippines [7].

Knowledge about hormonal receptor status of
primary breast cancer is essential in predicting
treatment response to postoperative adjuvant sys-
temic endocrine therapy according to the recom-
mendation and guideline for operable breast cancer
[9]. In patients with recurrent disease, hormone
receptor positivity is a good predictor of response to
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endocrine therapy. Moreover, these receptors also
had a prognostic value [10].

Premenopausal Vietnamese and Chinese patients
with receptor positive tumors benefited significantly
from adjuvant treatment with combined ovarian
ablation and tamoxifen treatment [11]. This study
was performed in the National Cancer Institute in
Hanoi, Vietnam and in other provincial hospitals
throughout the country. As a result of this research,
immunohistochemical manual staining is now used
as a routine practice at the National Cancer Institute
in Hanoi and was subsequently approved by the
Vietnam Ministry of Health. The aim of the present
study was to compare both estrogen and progester-
one receptor content in operable breast cancers from
Vietnamese and Swedish patients treated over the
same period of time.

Material and methods
Clinical materials

Primary breast tumor tissues of 249 Vietnamese
patients were randomly selected from Hanoi, Viet-
nam and 1 257 Swedish patients had information on
hormone receptors in the way which corresponds to
measurement for Vietnamese patients with histologi-
cal proven invasive breast carcinoma stage I, I and
III. The patients were operated in the National Can-
cer Institute in Hanoi, Vietnam between 2002 and
2004 and in the Stockholm-Gotland region, Sweden,
between 2002 and 2003. For these patients included
in this study, information such as age at diagnosis,
clinical stage according to UICC (international union
against cancer), menopause status, axillary lymph
node status, and histopathological type were avail-
able. Vietnamese patients who had at least one men-
strual period in the last 12 months and Swedish
patients six months preceding the operation were
defined as premenopausal. All original breast tumor
tissues from Vietnam were sectioned to confirm the
diagnosis of invasive carcinoma. Patients with stage
IV were excluded since there were relatively few
Swedish patients in this stage. In addition, patients
with  situ carcinoma were also excluded. Methods
used for tissue handling, including fixation in
Vietnam, were previously described by Love [11].

Hormone receptor assessment

Formaline fixed paraffin embedded tissues were cut
at 4 um thickness and the sections were stored at
2—-8°C before immunohistochemical staining. Posi-
tive tissue controls were included with every staining
set. Specimens from Vietnam were stained at the
Cancer Centre Karolinska, Karolinska Institutet,
Stockholm (CCK), using the Ventana HX automatic

system BenchMark (Ventana Medical Systems, SA,
Illkirch Cedex, France), with the following antibod-
ies anti-ER (SP1 250) rabbit monoclonal antibody,
(Ventana Medical Systems, SA); anti-PR rabbit
monoclonal antibody (clone 1E2) (Ventana Medical
Systems, SA). All procedures, including antigen
retrieval and blocking of endogenous peroxidase
activity were performed automatically by the Bench-
mark system. The tissue sections were incubated with
primary antibody for 32 min at 42°C. Immunoper-
oxidase staining was performed using the LSAB sys-
tem NeuVision, according to the manufacturer’s
instructions (Ventana), and sections were counter-
stained with hematoxylin eosin. A scoring system in
which the proportion of stained cells in each speci-
men was set up and recorded as 0, < 1%, 1-10%,
>10%. Tumors were considered as receptor positive
when >10% of the nuclei were stained, irrespective
of the intensity as described in European guidelines
[9,12]. In cases with invasive carcinoma and carci-
noma  situ, the hormone receptors were scored only
in the invasive part. Enzyme immunoassay (EIA)
utilizing the EIA monoclonal kits (ER-EIA and
PgR-EIA, Abbott Laboratories, Abbot Park, IL,
USA) was used for assessing hormone receptor in
Swedish samples [13]. Tumors with a receptor con-
tent = 0.10 fmol/ug DNA were classified in this
study as ER and PgR positive. On a subset of the
Swedish tumors, receptor analysis was also per-
formed with immunohistochemistry using the SP1
250 anti-ER and the 1E2 anti-PgR monoclonal anti-
bodies. This immunohistochemistry was evaluated
by several pathologists as a part of clinical routine.
We therefore chose to use the EIA-values which were
obtained in a more standardized way.

Statistical analysis

Odds ratios (OR) and 95% confidence intervals were
estimated using the logistic regression model to ana-
lyze positive hormone receptors in breast cancer
tumors for Vietnamese and Swedish patients. Analy-
ses were adjusted for menopausal status alternatively
age at diagnosis coded in four categories: =40, 41—
50, 51-60 and =61 and clinical stage.

Person’s x? was calculated to test differences in
frequency distributions for categorical variables. For
continuous variables Mann-Whitney U-test was
used. All statistical analyses were performed in Stata/
IC statistical software version 10.0.

Results

The patient characteristics of both Vietnamese and
Swedish women are shown in Table I from which,
it can be seen that the Vietnamese patients were
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significantly younger than Swedish patients (p<<0.001).
There were 244 of 249 Vietnamese patients (98%)
and 1 174 of 1 257 Swedish patients (93%) with
known menopausal status. Sixty four percent of the
Vietnames patients were premenopausal while the
corresponding figure was 25% for Swedish patients.
The mean tumor size as given in the histopathologic
reports was 38.7 mm for the cancers from Vietnam-
ese patients compared with 23.7 mm for the Swedish
patients. The mean number of removed axillary
lymph nodes was 11.0 for the Vietnamese patients
whereas, 12% of Swedish patients underwent senti-
nel lymph node biopsy with maximum three lymph
nodes recorded. If we exclude these patients from
calculation the mean number excised lymph nodes
will be 10.4 (SD=4.8) for Swedish patients. How-
ever, the percentage of patients with metastatic lymph
nodes was similar in both groups; 43% for the Viet-
namese versus 40% for the Swedish patients. Clinical
stage I and II was reported in 10% and 70% respec-
tively of Vietnamese patients. The corresponding fig-
ures were 52% and 44%, respectively, for the
Swedish patients, p<<0.001 (Table I).

For the entire study population, the percentage
of ER positive tumors was 62% for Vietnamese and
68% for Swedish patients, respectively (Table II).
This difference was not statistically significant
(p=0.070). However, when the receptor status was

Table I. Patient and tumor characteristic of different study
populations.

Vietnamese Swedish

Variables (n=249) (n=1 257)
Age (years)

Mean (SD) 475 (9.1) 60.7 (13.3)
Menopausal status n (%) n (%)

Premenopause 159 (64) 310 (25)

Postmenopause 85 (34) 864 (69)

Missing data 5(2) 83 (6)
Tumor size (mm)

Mean (SD) 38.7 (16.3) 23.7 (14.9)

Missing data 0 (0) 16 (1)
Pathology type n (%) n (%)

Ductal carcinoma 217 (86) 867 (69)

Others 32 (14) 390 (31)

Carcinoma #n sizu component 17 (7) 21 (2)
Axillary lymph node

dissection

Mean (SD) 11.0 (3.8) 9.4 (5.2)

Missing data 0 (0) 55 (4)
Lymph node involvement n (%) n (%)

Negative 141 (57) 692 (55)

Positive 108 (43) 508 (40)

Missing data 0 (0) 57 (5)
Clinical stage n (%) n (%)

I 26 (11) 655 (52)

o 175 (70) 553 (44)

III 48 (19) 49 (4)

Values are numbers and percentages in parentheses (or means and
SD if specified).

Table II. Comparison of hormone receptor status between Vietnamese and Swedish patients with respect to menopausal status.

PgR

ER

P-value OR* (95% CI)

Vietnamese n (%) Swedish n (%)

P-value OR" (95% CI)

Swedish n (%)

Vietnamese n (%)

0.41
(0.31-0.55)

<0.001

793 (68)
381 (32)
226 (73)

113 (46)
131 (54)
92 (58)
67 (42)
21 (25)
64 (75)

0.76
(0.58-1.02)

0.060

800 (68)
374 (32)
181 (58)
129 (42)
619 (72)
245 (28)

151 (62)
93 (38)
113 (71)
46 (29)
38 (45)
47 (55)

Positive

All patients

Negative

0.51
(0.34-0.76)

0.001

1.75
(1.16-2.64)

0.007

Positive

Premenopause

84 (27)
567 (66)
207 (34)

Negative

0.17
(0.10-0.29)

<0.001

0.32
(0.20-0.50)

<0.001

Positive

Postmenopause

Negative

“Vietnamese patients versus Swedish patients; Odds ratio adjusted for clinical stage.
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analyzed for pre- and postmenopausal patients it was
found that ER positive tumors were seen in 71% of
the premenopausal Vietnamese patients as compared
to 58% in Swedish patients (Table II). This difference
in ER positivity between premenopausal Vietnamese
and Swedish patients was statistically significant
(p=0.007). In contrast, 45% of postmenopausal
Vietnamese patients had ER positive tumors which
was significantly lower than the 72% observed for
postmenopausal Swedish patients (p<<0.001). The
frequency of ER positivity was calculated for clinical
stage I-II-III, and the rates were 71%, 67% and 45%
for Swedish patients versus 58%, 62%, and 58% for
Vietnamese patients, respectively (data not shown).
Thus the rate of ER positive tumors decreased within
the advanced stage group in Swedish patients. No
such tendency was observed among the Vietnamese
patients and no significant differences between the
countries were found in ER positive tumors in
the different stage, with aspect to age group.

We can observe the similar trend for the Swedish
patients (the proportions of ER positive tumors in the
stage group I, II, and III are: 87%, 76% and 67%).
However in this case we have significant differences
between the countries in stage group I and II. How-
ever the results were chosen to be presented from
enzyme immunoassays which were quantitative, and
not the results from the evaluation of close gap immu-
nohistochemistry by several different inviduals.

When tumors excised from Vietnam patients were
stained also in the National Cancer Institute in Hanoi,
54% were reported as ER positive using a cut-off
point of 1%. When the same tumor specimens were
stained at CCK, Stockholm, ER-positive tumors were
reported as 62% with a cut-off point of 1%. Using a
cut-off point of 10%, 62% of the tumors were positive
and this cut-off point was chosen for this study as
recommended in the European guidelines [12].

From Table II, it can be seen that PgR-positive
tumors were observed in 46% of Vietnamese and
68% of Swedish patients. This difference was statisti-
cally significant (p<<0.001).When the PgR status was
analyzed in pre- and postmenopausal patients, it was
found that 58% of Vietnamese premenopausal
patients had PR positive tumors, as compared to
73% for Swedish premenopausal patients (p=0.001).
Among postmenopausal patients, PgR positive
tumors were observed in 25% versus 66% of Viet-
namese and Swedish patients, respectively. Following
univariate analysis, the frequency of tumors with the
following receptor profiles was compared: ER posi-
tive/PgR positive, ER positive/PgR negative, ER neg-
ative/PgR positive and ER negative/PgR negative
Vietnamese and Swedish patients. The rate of Vietnam-
ese patients with double-positive tumors was lower
than for Swedish patients (Table III). In contrast,

Table III. Distribution of subtypes by hormone receptor status in
the two national populations studied.

Vietnamese Swedish P-value
Subtypes” n (%) n (%) X2 test
ER (+) and PgR (+) 103 (41) 734 (58)
ER (—) and PgR (+) 12 (5) 116 (9)
ER (+) and PgR (-) 51 (21) 119 (10)
ER (—) and PgR (—) 83 (33) 288 (23)
Total 249 (100) 1 257 (100) <0.001

*Estrogen receptor positive/negative (ER +/—); Progesterone
receptor positive/negative (PgR +/-).

double-negative tumors were more common among
Vietnamese than Swedish patients. Both of these dif-
ferences were statistically significant.

The patients were categorized according to age at
diagnosis into four groups: = 40, 41-50, 51-60 and
= 61 years of age, and compared with the hormone
receptor positivity rates in tumors from Vietnamese
and Swedish patients in these different age groups
(Table IV). From this table we could also see that
the odds ratio of having positive ER was more than
four times higher for Vietnamese than for Swedish
patients < 40 years. This value was decreasing with
age and was five times lower for Vietnamese than for
Swedish patients in the oldest age group.

A similar analysis was also performed while con-
trolling for clinical stage with similar results. The PgR
status in relation to age of Vietnamese and Swedish
patients is shown in Table IV. No significant differ-
ence at the 5% level was found in patients younger
than 40 years old (p = 0.353). But in the other age
groups, the odds ratios of PR positive tumors for
Swedish patients were significantly higher compared
to Vietnamese patients. The trend of ER and PgR
positive frequencies according to age group in both
populations is revealed clearly in Figure 1.

Discussion

There have been several reports on the estrogen
receptor content in breast cancers tissues for patients

Table IV. Odds ratios and 95% confidence intervals for positivity
in hormone receptor status between Vietnamese and Swedish
patients with respect to age group.

ER PgR
Age group OR" (95% CI) OR* (95% CI)
=40 4.21 (1.95-9.10) 0.71 (0.35-1.46)
41-50 1.20 (0.73-1.99) 0.45 (0.28-0.74)
51-60 0.52 (0.31-0.87) 0.17 (0.09-0.29)
=61 0.19 (0.07-0.49) 0.28 (0.11-0.72)

“Vietnamese patients versus Swedish patients; Odds ratio adjusted
for clinical stage.
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—&—ER Vietnamese PgR Vietnamese
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30.0%
20.0%
10.0%
0.0%
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PgR Vietnamese| 57.6% 57.7% 24.6% 35.0%
PgR Swedish 65.7% 75.1% 66.5% 65.5%

Figure 1. The trends of ER and PgR positivity in relation to age
of patients.

of different ethnicities [7,8,14]. The results of the
current study have shown that the proportion of
receptor-positive tumors in Vietnamese patients
tended to be low compared to North European
counterparts (Sweden). One study on breast cancers
from Thai patients using immunohistochemistry
reported 53.4% ER positive and 42.4% PgR positive
tumors without specifying the menstrual status of the
patients [15]. Similarly, an observation from 186
Malaysian patients showed that 59.1% of tumors
were ER positive and 54.8% PgR positive. In this
study, 54.8% of the patients were postmenopausal.
However, the hormone receptor status for pre- and
postmenopausal patients was not reported separately
[16]. Vietnamese women living in the Greater San
Francisco Bay Area diagnosed with breast cancer
tended to be younger than patients of other ethnici-
ties. Furthermore, the Vietnamese patients in question
had a higher proportion of ER and PgR positive tumors
than Afro-Americans but lower than Caucasian women
[3]. To our knowledge, the current study is the first
report on both ER and PgR contents in breast can-
cers from pre- and postmenopausal Vietnam patients.
In addition, the results were compared with those
from a large group of Swedish breast cancer patients.
Our study indicates that ER and PgR positive tumors
were less frequent in Vietnamese patients than in
Swedish patients, when menstrual status was not
taken into account. Previous findings have reported
the ER and PgR positive rates of Caucasian living in
Northern America were the highest [8,14]. Thus,
frequencies of ER positive and/or PgR positive tumors
of Vietnamese patients both living in and outside

Vietnam were similar to those of other Asian patients
and were lower than those previously reported for
Caucasian patients.

However, the proportion of receptor-positive
tumors appears to be dependent on several factors,
of which menstrual status is probably the most
important. Hormone receptor status in patients of
different ethnicities related to menopausal status has
been documented in some previous articles. Hor-
mone receptor positive tumors in postmenopausal
Asian patients were less frequent than in their post-
menopausal Caucasian counterparts [8]. Thus, Chow
et al. reported ER positive tumors were significantly
more frequent in postmenopausal than premeno-
pausal Chinese patients [17]. In our current study,
most Vietnamese patients (64%) were premeno-
pausal as compared to 25% of the Swedish patients.
We found that the frequency of ER positive tumors
was 45% for postmenopausal and 71% for premeno-
pausal Vietnamese patients. In contrast, the frequency
of ER positive breast cancers was significantly higher
than in postmenopausal than premenopausal Swedish
patients. In a previous study by Love et al., it was
reported that ER positive tumors were found in 62%
of premenopausal Vietnamese and Chinese patients
which is lower than found in our study [11].

Our results showed that ER positive rates decreased
gradually for each 10-year group of Vietnamese
patients, from 76 to 35%. Significantly, an opposite
trend was observed for Swedish patients. The ER
positivity was lowest among patients 40 years old or
younger and highest in patients over 61 years, increas-
ing from 43 to 74%. These findings for Swedish
patients are consistent to the results of study of over
4 000 breast cancers in Sweden reported by Ferno
et al. who found that the rate of ER positive tumors
was higher in patients older than 50 years of age than
in other age groups sampled [18]. There are only a
few previous studies comparing receptor positivity in
breast cancers of patients of different ethnicities. One
study has shown that the ER positive rates of breast
cancer were not statistically significant different
between Vietnamese and Australian patients when
divided in five-year age groups, except in the group
of patients between 51 and 55 years of age [19].
Likewise, no difference in hormone receptor fre-
quency was found when Korean and American
patients younger than 45 years old were compared
[20]. However, these studies included a limited num-
ber of patients with an associated lack of clinical
information which makes direct comparison with our
findings difficult.

The frequencies of PgR positive tumors from both
Vietnamese and Swedish patients were also found to
be higher for premenopausal than postmenopausal
patients. For Swedish patients, the difference between
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the two groups was only 7% whereas in premeno-
pausal Vietnamese patients, PgR positive tumors
were twice as frequent compared to postmenopausal
patients. Moreover, the PgR positive rates were much
lower both for pre- and postmenopausal Vietnamese
as compared to Swedish patients (p<<0.001). These
findings are in agreement with those reported by
Joslyn and West who showed that the PgR positive
rate in Asian patients was lower than for their West-
ern counterparts [21]. No significant difference in
PgR positivity was found between Vietnamese and
Swedish patients who were = 40 years. However for
patients > 40 years, the PgR positivity of Vietnamese
patients was much lower than that recorded for
Swedish patients. The maximal difference was
observed among patients over 60 years; of these, 35%
of the Vietnamese patients had PgR positive tumors
as compared to 66% for the Swedish patients. Thus
our findings indicated that the rates of PgR positive
tumors in Vietnamese patients were significantly
lower than for both pre- and postmenopausal Swed-
ish patients. These results are similar to studies on
Vietnamese,Thaiand Chinese patients [11,14,15,17],
when we compared PgR positive rate by stage, no
significant difference of PgR positivity was found,
except in the case of stage II (i.e. 66% in Swedish
versus 46% in Vietnamese patients).

The difference in positive hormone receptor inci-
dence between pre- and postmenopausal Vietnamese
patients in our study can not be explained by techni-
cal factors such as fixation type and choice of anti-
body [22,23]. All tumors observed were obtained
from patients at one hospital and thus handled post-
operatively in a reasonably standardized way. In addi-
tion, the receptor staining was carried out in an
automated slide staining machine using an antibody
which had been tested previously [24] for optimal
performance. Assessment of stained slides was done
independently by two investigators which reduced
the possibility of interpretation errors. It should how-
ever be pointed out that the number of postmeno-
pausal Vietnamese patients was limited (85 cases)
and the results obtained in the current study for this
group need therefore to be confirmed. The receptor
data presented for the Swedish patients in the cur-
rent study were based on enzyme immunoassay. This
technique allows a highly standardized quantitative
receptor analysis which is not subject to interpreta-
tion errors. However, it does not allow for a strict
morphological control of the tissue actually analyzed
and it is therefore a possible that non-tumorous tis-
sue may in some cases have affected the receptor
values obtained. The results using this technique
have, however, been compared to that of immuno-
histochemistry and the results were in good agree-
ment with a concordance of 88% (kappa 0.66) which

is in agreement with results published by others
[13,25,26]. The observed differences are therefore
most likely explained by differences in biological fea-
tures between tumors from Vietnamese and Swedish
patients.

Conclusions

ER positive tumors were more frequent among pre-
menopausal than among postmenopausal Vietnam-
ese patients, as compared to breast cancers from
Swedish patients. Furthermore, the ER positivity of
Vietnamese patients decreased gradually with rising
patient age, which was in contrast to the trend
observed for Swedish patients who showed a gradual
increase. PgR positivity for Vietnamese was lower
than for Swedish patients regardless of age at diag-
nosis and menopause status. Our findings suggest
that a high percentage of young patients in Vietnam
could therefore benefit from endocrine therapy. By
contrast, postmenopausal Vietnamese patients less
often were found to have receptor positive tumors
and so the benefit of endocrine therapy in this group
is expected to be of limited value.
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