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ABSTRACT

Background: Breast carcinoma is a common type of malignancy in
women worldwide. Radionuclide bone scintigraphy is recognized
choice of investigation for the detection of bone metastases both in
asymptomatic and symptomatic patients. Biomarkers like Estrogen
Receptor (ER), Progesterone Receptor (PR), Human Epidermal
growth factor -2 (HER-2) also play important role in the
management and prognosis of breast cancer. The study was aimed to
find out the relationship between the MDP bone scan findingsand
hormone receptor and HER-2 status of breast carcinoma patients
referred to the Institute of Nuclear Medicine and Allied Sciences
(INMAS), Mitford, Dhaka.

Patients and Methods: This cross sectional study was conducted
among 301 breast carcinoma patients between January 2018 and
December 2019. Planar bone scan and SPECT (if needed) was done
to all the patients after intravenous injection of 99mTc-MDP. Receptor
status (ER, PR and HER-2) were documented from the patient’s
medical records. Breast tumors were classified as (a) Triple positive-
HER2-, ER-, and PR-positive) (b) Triple negative- HER2-, ER-, and
PR-negative (c) Hormonereceptor (HR) positive (ER+/PR+) with
HER-2 negative and d) HR negative (ER-/PR-) with HER-2
positive.Patients were broadly grouped according to age as A. less
than 50 years (n = 59) and B. more than 50 (n =260 ) years.

Results: The mean age of the patients enrolled for this study was
59.02+9.3 with range of 32 to 81 years. Out of the 301 patients,
positive bone scans were found in 105 (34.8%) and negative bone
scan were found 196 (66.2%). Patients of group A (<50years) with
triple negative and HR+/HER-status had no bone or bone with
visceral metastases. Triple positive subtype had 2 bone metastases,
and HR-/HER-2+ subtype had 2 bone metastases and 1 had bone
with visceral metastases.

Group B (> 50years) patients having HR+/HER2- receptor status
showed 16% solitary metastases, 53.2% multiple metastases, 33.3%
extensive bony metastases, 13.6% bone with visceral metastases.

Triple negative subtype showed 36.0 % solitary metastases, 19.1%
bone with visceral metastases. Triple positive subtype group had
40.0% solitary metastases, 34.0 % multiple metastases, 66.7%
extensive bony metastases, and 13.6% bone with visceral metastases.
HR-/HER-2+ subtype group had 8% solitary metastases, 12.8%
multiple metastases, and 18.2 % bone metastases with visceral
involvement

Overall relationship between bone scan and hormone receptor
subtype, showed that most of the patients had HR+/ HER-2-(35.2%)
subtype and 25.6% patient had triple positive, 23.3% patient had
triple negative and 15.9% patient had HR-/HER-2 — receptor
subtype.

This study showed the visceral involvement with bone metastases
(13 % in HR+/HER-2- 52.2 % in triple negative, 13 % in triple
positive, 21.7 % in HR-/HER-2+subtype). Highest bone only
metastases (35) in triple positive and HR+/HER-2-(31) subtype. Most
of the patiens who had bone metastases with visceral involvement
belong to triple negative (52.2%) and HER-2 subtypes -HR-/HER-2+
(21.7%). The result was significant (P<0.001).

Conclusion: 1t is observed from this study that triple positive and
HR+/HER-2- were more likely to develop bone metastases than
triple negative and HR-/HER-2-. Patients with bone scan negative
and HR-/HER-2- or triple negative receptor status most likely
develop visceral metastases

Key words: Bone scan, Estrogen receptor, Progesterone receptor,
Human Epidermal Growth factor-2, visceral metastases.
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INTRODUCTION

Metastatic involvement of bone is very common in
breast carcinoma (1). Radionuclide bone scan is a
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skeletal
metastases (2).Among the different types of biomarkers

well-accepted method for detection of
Estrogen receptor (ER), Progesterone receptor (PR) and
Human epidermal growth factor receptor 2 (HER-2)
play important roles in the treatment plan and prediction
both in
asymptomatic breast carcinoma patients (1). This study
was designed at INMAS, Mitford, Dhaka to see how
age, hormone receptor status and genetics influence

of metastatic sites symptomatic and

breast cancer metastases to bones in relation to
9mTc-MDP bone scintigraphy findings in different age
group of patients.

PATIENTS AND METHODS

This cross sectional study was done in the Institute of
Nuclear Medicine and Allied Sciences (INMAS),
Mitford between January 2018 to December 2019. Total
301 breast carcinoma patients were enrolled in this
study. Anterior and posterior planar images were
acquired after intravenous injection of 9mTc-MDP with
Siemens dual head gamma camera. Patient’s data were
documented for the Immunocyto-histochemistry report
of hormone receptor status and HER-2 status. Paraffin
Sections of the formalin fixed tissue were stained for
estrogen receptor using DAKO clone IDS5, progesterone
receptor using DAKO clone PgR636 and cerb2 using
DAKOAO0485. The detection system used was DAKO
envision. For ER and PR the staining was considered
positive when at least 1% of tumor nuclei expressed the
proteins, HER-2 expression was classified as positive
(3+), when at least 10 % positive tumor cells show
strong complete membrane staining and considered as

negative (score 0+ or 1+) with less than that.
RESULTS

Most of the patients enrolled were in age group 50-60
years with mean age 59.02+9.3 years and range from 32
to 81. Sternum was most affected site in case of solitary
metastatic lesion (38%) and pelvis was mostly affected
site in multiple metastatic (19%) lesion. Among the
breast carcinoma patients positive bone scan was 34.8%
and negative bone scan was 66.2%. The characteristics
of the study subjects are given in Table 1.
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Table 1: Characteristic of study subject:

Study subjects Characteristics P value
Total number 301
Mean age with range 59.0249.36 (32~81)

Mean age with range in Group A
Mean age with range in Group B

43.27+4.38(32~49)
61.50+7.28(50~81)

Positive bone scan 105 (35%)

Solitary 26 (25%) 0.09
Multiple 49 (47%)

Extensive 7(6%)

Positive bone scan with visceral mets 23(22%)

Negative bone scan 196(66%)

Highest solitary metastatic lesion ~ 10(38%)

site sternum

Highest multiple metastatic lesion ~ 20(18%)

site pelvis

The relationship with age and hormone receptor was not
significant (P>0.05) and the status is shown in Table 2.

Table 2: Relationship between age and the hormone
receptor status

Hormone Patient’s Age P value
receptor Number (MeanzStanderd
n(%) deviation)
HR+/HER-2- 106 (35.5) 57.94£9.2
Triple negative 70(23.3) 60.76+8.8
Triple positive 77(25.6) 59.40+10.1 0.23
HR-/HER-2+ 48(15.9) 58.2548.7
Total 301(100) 59.0249.3

Group A had 13.7% patients with mean age 43.27+4.38
years. In this group all patients had negative bone scan
in triple negative and HR+/HER2- subtype. The
relationship with group A and hormone receptor are
shown in Table 3.

Table 3: The relationship with group A (<50yrs) with
hormone receptor

Hormone Bone scan status Total
receptor Negative Solitary ~ Multiple  Extensive Positive  n(%)
bone scan mets (n/%) mets (n/%) mets (n/%) bone scan
(n/%) with organ
involvement
(n/%)
HR+/HER-2- 19(52.3) 0 0 0 0 19(46.3)
Triple negative 7(19.4) 0 0 0 0 7(17.1)
Triple positive 7(19.4) 1(100) 0 1(100) 0 9(22)
HR-/HER-2+ 3(83) 0 2(100) 0 1(100)  6(14.6)
Total 36(100) 1(100) 2(100) 1(100)  1(100) 41 (100)
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About 86.3% patients belonged to the group B with
mean age 61.50+7.28 years. Table 4 shows the results.

Table 4: Association between the bone scan and the
hormone receptor status in group B

Hormone Bone scan result Total
receptor - - - - — n(%)
Negative Solitary Multiple Extensive Positive
bonescan n(%) n(%) n(%)  bonescan
n(%) with visceral
involvement
n(%)
HR+HER-2-  53(33.1) 4(16)  25(53.2) 2(333) 3(13.6) 87(33.5)
Triple negative 42(26.3)  9(36)  0(0) 0(0) 12(54.5) 63(24.2)
Triple positive  35(21.9)  10(40)  16(34)  4(66.7)  3(13.6) 68(26.2)
HR-HER-2+  30(18.8) 2(8) 6(12.8)  0(0) 4(18.2) 42(16.2)
Total 160(100)  25(100) 47(100)  6(100)  22(100) 260(100)

The result was significant (P<0.05). Distribution of
hormone receptor subtype among the two age group
(group A & B) showed below (Figure-1).

® HR+/HER-2-
u Tripple negative
» Tripple positive
™ HR-/HER-2+

HR+HER-2-
Tripple negative
" Tripple positive
= HR-/HER-2+

1b

Figure-2 : (a) Distribution of hormone receptor subtype
among the study subjects in Group A

b) Distribution of hormone receptor subtype among
the study subjects in Group B
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The overall relationship between bone scan and
hormone receptor subtypes showed that total 35.2%
patient in HR+/HER-2- subtype, among them 36.7%
negative bone scan, 15.4% solitary metastases, 51%
multiple metastases, 28.6%
metastases, bone metastases with visceral involvement
had 13%. Triple negative subtype showed 25% negative
bone scan, 34.6% solitary metastases, no one had
multiple or extensive bony metastases, and 52.2% had
The
association between the hormone receptor and HER-2
status is given in Table-5.

had extensive bone

bone metastases with visceral involvement.

Hormone Bone scan result Total P
Receptor with (/%)  value

HER-2 Negative Solitary Multiple Extensive Positive bone

%) %) %) (%)  scanwith
visceral mets
(/%)

HRHHER-2-  72(36.7) 4(15.4) 25(51.0) 2(28.6) 3(13.00  106(35.2)
Triple negative  49(25)  9(34.6) 0 0 12(522)  70(23.3)
Triple positive  42(21.4) 11(42.3) 16(32.7) 5(71.4) 3(13.00  77(25.6) <0.001
HR-HER-2+ 33(16.8)  2(7.7)  §(16.3) 0 52L7)  48(15.9)

Total 196 26 49 7 23 301

Triple positive subtype showed 21.4% negative bone
scan, 42.3% solitary metastases, 32.7% multiple
metastases, 6.5% had extensive bone metastases and
71.4 %had bone with visceral metastases. HR-/HER-2+
subtype showed 16.8% negative bone scan, 7.7%
solitary metastases, 16.3% multiple metastases, no one
had extensive bone metastatic lesions, and 21.7 % had
bone with visceral metastases.

DISCUSSION

Breast cancer commonly metastasize to the bone and the
hormonal receptor status can predict the metastatic site
(3). Most of the patients in the study was in between
50-60 years and least patient was in age between 30-40
years and 70-80 years which was consistent with study
conducted by Neesa et al. (2018). They showed the
similar findings, age range of their study subject was 32
to 81 years and least patient was in age group <40 years
and >80 years (4). Another study conducted by Lee et al.
(2011) also found the similar results (5).

Regarding the age distribution according to the
hormone receptor subtype, this study showed that 106
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patient in subtype HR+/HER2- with mean age
57.95+9.2, 70 patients in triple negative subtype with
mean age 60.76+8.8, 77 in triple positive subtype with
age 59.4+10.1, 48 patients in HR-/HER-2+
subtype with mean age 58.25+8.7 years. Similar results

mean

were found in a study conducted by Uden et al., who
showed that 340 patient in HR+/HER-2-subtype with
median age 61,125 patient in triple negative subtype
with median age 62 years, 131 patient in triple positive
with median age 60 years,148 had HR-/HER-2+
receptor status with median age 57.5 (6).

The distribution of the bone metastases in this study
showed multiple metastases were in the pelvis (18%)
and thenribs (17%). In case of solitary metastases most
of the metastatic lesions were found in the sternum
(38%). The pelvis as well as the ribs both showed the
similar percentage of solitary metastatic lesions (19%).
This findings were consistent with the study conducted
by Koizumi et al. (2003). They found most of the
metastatic lesions in pelvis (14.6%) in case of multiple
metastases and 33.9% in the sternum in case of solitary
metastatic lesion (2).

This study showed that in group A, no one had positive
bone scan in triple negative and HR+/HER-2- subtypes.
Whereas, the patients of triple positive subtype had both
solitary and extensive bone metastases. HR-/HER-2+
subtype showed that (3) 8.3% had negative bone scan, 2
had multiple metastases, and 1 had positive bone scan
with visceral metastases.

In the group B, we found that in HR+/HER-2- receptor
status, 53.2% had multiple metastases. In triple negative
group most of the patient (54.5%) had bone with
visceral metastases.

In comparison between group A (age <50 years) and
group B (age >50years), triple
least bone metastases. This study also showed that the
patients with triple negative receptor status usually
present with bone metastases along with visceral
involvement in group B (54.5%). Among all the
patients, HR+/HER-2-subtype showed highest bone
only multiple metastases (53.2%) which is consistent
with the study conducted by Uden et al. (2019). This
author showed that triple negative hormone status

negative subtype had
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showed least bone metastases(41.6%) but present with
visceral metastases (74.4% liver, lung, brain) whereas
HR+/HER-2- subtype showed highest bone only
metastases (71.5%) (6) that goes with the findings of
Xiao et al. (2018) who found 8% bone metastases in
triple negative breast carcinoma patients (7).

Overall association between bone scan and the hormone
receptor subtype in this study showed that most of the
patients had HR+/HER-2-(35.2%) status
positive subtype was 25.6%, triple negative was 23.3%,
15.9% patients had HR-/HER-2- subtype. A study
conducted by Parkes et al.(2018) showed that majority
of the patients were HR+/HER2- (78%), triple positive
was 11%, triple negative was 7% and 3% patients was
HR-/HER-2 + positive (8). Another study conducted by
Uden et al. (2019) found the similar result. They showed
that 45.7% was HR+/HER2-, 17.6% was HR+/HER2+,
16.8% was HR—/HER2- and 19.9% was HR—/HER2-
subtype (6).

and triple

This study also revealed that the association between
bone scan and HR /HER-2 subtype showed that most
of patients had bone metastases in triple positive (32)
and HR+/HER-2- subtype (31). This findings was
consistent with the study Gong et al.(2017) showed that
majority bone metastases (79.7%) in subtype HR+/
HER-2- and then triple positive subtype (68.7%)(9).
Another study conducted by Lee et al. (2011) showed
the similar findings that bone only metastases were
common in the HR+ (85%) group than in the other
subtypes (8.2% for HER-2+ and 6.8% for triple
negative subtype (5).

Bone metastases was common in all subtypes in this
study e.g. 15.4 % in HR+/HER-2-, 34.6% in triple
negative group,42.3 % in triple positive group,7.7 % in
HR-/HER-2 +.

A study conducted by Gong et al. (2017) found the
similar findings that all subtype had bone only
metastases e.g. HR+/HER-2- had 79.7%, triple negative
had 43%,triple positive had 61 % and HR-/HER-2+ had
35.8% (9).

The present study showedthat inall subtype had bone
metastases with visceral involvement found in triple
negative group (52.2 %) thenHR-/HER2+ subtype (21.7
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%). This findings was consistent with the study
conducted by Uden et al. (2019). They showed that
visceral metastases significantly morecommon (40.8%)
in triple negative group and HR-/HER-2+ subtype
(41.2%) (6). Another study conducted by Xiao et al.
(2018) also showed that HER2+ subtypes (HR+/HER2+
and HR—/HER2+) were significantly associated with
higher rates of visceral metastases (7).

CONCLUSION

The study reveals that HR+/HER-2 - and triple positive
group weremostly metastasize to the bone. Triple
negative and HR-/HER-2+receptor status can present
with bone with visceral metastases.
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