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Purpose: Though less than 5% of patients with breast cancer present with De Novo Metastasis (d(nMBC) in Western societies, this
percentage may reach 30% in developing countries. In this study, we present survival outcomes of patients diagnosed with dnMBC
treated at a tertiary center in a developing country.

Patients and Methods: Using hospital-based database, consecutive patients with dnMBC diagnosed between 2013 and 2017 were
identified. Demographic data, tumor characteristics, types of treatment, and survival data were retrospectively collected.

Results: A total of 435 patients were included; median age (range) at time of diagnosis was 51 (24-85) years. Most of the tumors
expressed hormone receptors (81% Estrogen Receptor positive, 77% Progesterone Receptor positive). Human epidermal growth factor
receptor-2 (HER2) overexpression was reported in 134 (30.9%) patients, while only 24 (5.5%) had Triple Negative (TN) disease.
Bone, lung and liver were the most common sites of metastasis involved in 70.6%, 36.1%, and 32.0%, respectively. The median
Overall Survival (OS) for all patients was 38 months, and 5-year OS was 32.6%. On univariate analysis, high tumor grade, advanced
T-stage, TN-disease and metastasis to multiple sites, but not HER2 status, were associated with poor OS. On multivariate analysis,
high tumor grade (Hazard Ratio =1.6, p=0.002), advanced T-stage (Hazard Ratio=1.6, p=0.003), and triple negative status (Hazard
Ratio= 2.1, p=0.008) predicted poor OS.

Conclusion: The overall survival of patients with dnMBC remains poor. Better understanding of the disease behavior and factors
affecting survival is required for optimal utilization of available regimens and new drugs to hopefully improve patients’ outcomes.
Keywords: overall survival, subtype, developing countries

Introduction

Despite the advances attained in the early detection of breast cancer, it is estimated that approximately 3—6% of newly
diagnosed breast cancer patients in developed countries present with distant metastatic disease at the time of diagnosis. In
developing countries; however, the estimated incidence ranges between 10 to 30%."*? This entity is also referred to as De
Novo Metastatic Breast Cancer (dnMBC) which is distinct from recurrent metastatic breast cancer (rMBC) that presents
initially localized, then progresses to distant metastasis at a later time.

In Jordan, breast cancer remains the most common cancer among females accounting for 39.7% of all newly
diagnosed cancers.> At our institution, a tertiary referral center, the percentage of breast cancer cases diagnosed with
dnMBC has been relatively high, but constant throughout the last few years ranging between 14 to 19% of all new breast
cancer cases.”

Although some studies have demonstrated a superior prognosis of dnMBC compared to rMBC,””’ the Overall
Survival (OS) of this patient population remains poor." The difference in prognosis between daMBC and rMBC
suggests the presence of inherent differences between the two entities. Factors that contribute to this disparity may be
related to biologic and molecular differences. One theory is that rMBC arises from resistant cell clones that have
survived previous anticancer treatments due to intertumor heterogeneity and differential drug sensitivity. This poses
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a clinical challenge for treatment of rtMBC cases that is not present in dnMBC as these are still treatment naive.®’
Nevertheless, the treatment of dnMBC remains largely palliative.'® The recent introduction of many new anti-cancer
drugs has significantly improved patients’ outcomes. In addition to targeting hormone receptors (HR), drugs that are
directed at downstream elements of the molecular pathways have been developed to overcome endocrine resistance.
Of these, mammalian target of rapamycin (mTOR) inhibitors have shown clinical benefit in prolonging Progression-
Free Survival (PFS) in postmenopausal women with HR positive/Human epidermal growth factor receptor-2 (HER-2)
negative tumors after progression on non-steroidal aromatase inhibitors.'" More recently, the introduction of cyclin-
dependent kinases 4 and 6 (CDK4/6) inhibitors as first line treatment in pre- and postmenopausal patients has
revolutionized the management of advanced HR positive/HER-2 negative metastatic breast cancer.'>'* In fact, the
updated results of the Monaleesa-3 Phase 11l randomized clinical trial have shown prolongation of OS with the use of
ribociclib in addition to fulvestrant in postmenopausal women in first- and second-line setting.'*

Additionally, a prolonged PFS has been observed with the addition of pertuzumab to trastuzumab and docetaxel in
patients with HER-2 positive disease.'” The benefit of addition of pertuzumab has translated into improved OS increment
that was maintained after a median of more than 8 years of follow-up.'® Trastuzumab emtansine has also shown clinical
benefit in HER-2 positive patients as a second line treatment.'” In triple negative advanced breast cancer; however, there
has been a paucity of agents apart from conventional chemotherapy, until the very recent introduction of pembrolizumab
in the first line setting for treatment of this group.'® Likewise, improved OS has been observed with the addition of
atezolizumab to nab-paclitaxel in the PD-L1 positive population.'® Data on de novo metastatic breast cancer are limited
due to the heterogeneity of the disease and the fact that most of the published literature analyzes both rMBC and dnMBC
together. Therefore, a better understanding of the disease behavior and factors affecting survival is required for optimal
utilization of available regimens and new drugs to improve patient outcomes.

Several published studies have examined factors that might affect the outcome of dnMBC. A population-based Italian
study has shown that the prognosis of dnMBC has been improving over time particularly in the last decade with the
introduction of novel drugs. In the same study, poor tumor characteristics including triple negative receptors, node positivity,
and high Ki67 were predictive of worse survival.”’ Results from another retrospective study have shown that molecular
subtype was predictive of prognosis. Triple negative disease harbored the worst prognosis compared to other subtypes, while
the outcome of HER-2 positive disease was not necessarily worse despite the apparent aggressive presentation; a finding that
is explained by the advances in anti-HER2 therapeutic targets.”' Some sites of distant metastasis, namely, brain and liver
predicted poorer outcome compared to other sites in a SEER database analysis study.*

Whether similar outcomes are expected in a developing country is unknown. A study from Brazil has demonstrated
an inferior OS compared to high income countries. Delay in diagnosis and poor access to health care and new anti-cancer
drugs, may represent some of the contributing factors for patients treated in developing countries.*

In this study, we aimed to review the outcomes of breast cancer patients diagnosed with de novo metastatic disease
treated at our institution to identify potential clinico-pathological and treatment-related factors that affect their prognosis.
We also aimed to identify any differences in the outcomes of a developing country compared to published data from
high-income countries.

Materials and Methods
We retrospectively reviewed the medical records of metastatic breast cancer patients diagnosed in the period between
2013 and 2017 inclusive, who received their full treatment at King Hussein Cancer Center. Patients with missing follow-
up data were excluded. All diagnoses were confirmed by central pathology review. Demographic variables (age, sex),
tumor-related variables (histology, grade, primary tumor size, T and N stage, HR status, HER2 over-expression/ampli-
fication status, and sites of metastatic disease), and systemic or radiotherapy treatments received were collected into
a database. Follow-up data including date of disease progression, vital status, and date of death were collected from the
hospital database and national registry. The study was approved by King Hussein Cancer Center Institutional Review
Board.

Patients were stratified with regard to age into two categories: those who were < 50 years old and those who were >50
at the time of diagnosis. Histologic subtypes were recorded as invasive ductal carcinoma (IDC), invasive lobular
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carcinoma (ILC), or others. Grade was extracted from pathology report and recorded as GI, GII, or GIII. Lymph node
(LN) status was recorded as positive or negative based on radiological or histological findings.

Hormone receptor status was recorded from pathology reports where immunohistochemical stains for estrogen
receptor (ER) /progesterone receptor (PR) were performed on formalin fixed paraffin embedded sections using automated
immunostaining method. Any staining of 1% or more was considered positive. HER-2 results were reported according to
the ASCO/CAP reporting guidelines. Score 3+ is considered positive whereas Score 2+ is reported as equivocal and
reclassified using in situ-hybridization method.**

The American Joint Committee on Cancer (AJCC) 8th edition staging system was used to determine the clinical or
pathological T and N stages. The sites of metastasis were recorded based on clinical findings and imaging studies for each
patient.”> Patients received treatment according to institutional clinical practice guidelines.

Statistical Analysis

The number and proportion of the categorical variables and the mean and standard deviation (SD) of the continuous
explanatory variables were reported. Survival was plotted using the Kaplan-Meier method and compared using Log rank
tests. Multivariate analysis was performed using Cox Regression Method. Variables with p-value of < 0.05 on Log rank
test were included in the multivariate analysis.

OS was defined as the time from diagnosis to death of any cause or date of last follow-up. PFS was defined as the
time from diagnosis to disease progression or death of any cause. The outcomes of interest in the study are median and
S-year OS and PFS for the whole cohort. Overall survival and PFS were also compared between groups stratified by age,
tumor grade, T-stage, nodal status, hormone receptor and HER-2 status and sites of distant metastasis. All reported
P-values were two-sided, and the significance level was set at < 0.05. Statistical analysis was performed using SAS
software, version 9.4 (SAS Institute Inc., Cary, NC).

Results
A total of 435 patients were included in the analysis. Baseline characteristics are shown in Table 1. Median age at
diagnosis was 51 years (range: 24—85 years). The cohort included 432 females and 3 males. IDC was the predominant

Table 1 Demographic, Tumor-Related, and Treatment Characteristics of Metastatic Breast Cancer Patients, n=435

Characteristic Number of Patients Percentage
Demographic characteristics Age (years) < 40 99 228
41-50 108 248
51-60 106 243
61-70 92 21.1
>70 30 6.9
Sex Female 432 99.3
Male 3 0.7
Tumor-related factors Histology IDC 372 85.5
ILC 37 8.5
Others 18 4.1
Unknown 8 1.8
Grade | 12 28
I 186 42.8
1] 201 46.2
Missing 36 83

(Continued)
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Table 1 (Continued).

Characteristic Number of Patients Percentage
T-stage Tx/TO 63 14.5
TI 17 3.9
T2 150 344
T3 96 22.1
T4 109 25.1
Lymph node status Positive 322 74.0
Negative 64 14.7
Unknown 49 1.3
Hormone receptor and HER-2 status ER Positive 354 8l.4
Negative 71 16.3
Unknown 10 2.3
PR Positive 336 772
Negative 91 20.9
Unknown 8 1.8
HER2 Positive 134 30.8
Negative 291 66.9
NA 10 23
Triple negative Yes 24 55
No 400 92.0
Unknown 11 25
Types of treatment Chemotherapy Yes 333 76.6
Hormonal therapy Yes 291 66.9
Radiotherapy Yes 156 35.9

Abbreviations: IDC, invasive ductal carcinoma; ILC, invasive lobular carcinoma; T, tumor size; ER, estrogen receptors; PR, progesterone receptors;
HER?2, human epidermal growth factor receptor-2.

histology constituting 85.5% (n=372) of all histologies, followed by ILC which accounted for 8.5% (n=37). Around half
(n=201, 46.2%) of the tumors were high-grade tumors (G-III). Advanced T-stage (T3 and T4) was found in 205 (47.2%)
patients while 322 (74.0%) had regional lymph node involvement. Mean tumor size was 5.4 cm (SD=2.9). Majority of
the patients had HR positive tumors (ER positive in 81.4%, PR positive in 77.2%) while HER2 overexpression was
reported in 134 (30.9%) and 24 (5.5%) were Triple Negative (TN).

The most common site of distant metastasis was bone (n=307, 70.6%) followed by lung (n= 157, 36.1%) and liver
(n=139, 32.0%). Bone as the only site of metastasis was reported in 82 (18.9%) patients. Central nervous system (CNS)
metastasis was reported in 104 (23.9%) (Table 2).

The median OS for all patients was 38 months, and 5-year OS was 32.6%. On univariate analysis, no difference in OS
was observed when comparing patients based on age group (< 50 vs > 50; OS 30.1% vs 34.9%, log rank p=0.995). Worse
OS was seen in Grade III tumors in comparison with Grade I/II tumors (5-year OS: 19.1% vs 45.7%, log rank p<0.001).
Likewise, patients with advanced T-stage (T3 and T4) showed significantly inferior OS compared to those who presented
with T1 and T2 tumors (5-year OS: 26.5% vs 46.9%, log-rank p<0.001). A trend toward better 5-year-OS was observed
in patients who presented with uninvolved regional lymph nodes compared to those with involved regional lymph nodes,
(OS=41.7% vs 31.7%, log rank p=0.105).

While Triple Negative (TN) status predicted a significantly lower OS compared to other subtypes (5-year OS 0% in
TN vs 35.0% in non-TN, log rank p<0.001), comparing OS in patients with or without HER-2 overexpression did not
show a significant difference (5-year OS 32.9% with HER-2 overexpression vs 33.4% without it, log rank p=0.341).
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Table 2 Number and Percentage of Patients Presenting with
Metastasis to Specific Organ Sites

Metastatic Site Number Percentage
Bone 307 70.6
Lung 157 36.1
Liver 139 320
Nodal 134 30.8
Brain 104 23.9
Adrenal 12 28
Ovarian 7 1.6
Bone marrow 7 1.6
Peritoneal 5 1.1
Skin 3 0.7

The presence of multiple metastatic sites was associated with poorer OS compared to metastasis to a single organ
(5-year OS: 24.1% for multiple vs 50.0% for single organ metastasis, log rank p<0.001). Patients with metastatic disease
confined to the bones demonstrated statistically significant superior overall survival compared to those who had
additional metastatic sites (OS= 55.9% vs 28.1%, log rank p<0.001) (Figure 1).

The median PFS for the whole cohort was 15.2 months. Factors predicting worse PFS were similar to those predicting
worse OS including TN status (log rank p<00.1), high grade (log rank p=0.002), T-stage (III/IV) (log rank p<0.001), regional
nodal involvement (log rank p<0.001), and more than one site of metastasis (log rank p<0.001). Better PFS was observed in
patients who had metastasis to the bone alone compared to those who had additional sites of metastasis (Median 19.7 months
vs 13.9 months, log rank p=0.001). HER-2 status did not predict a significant difference in PFS (Figure 2).

On Multivariate analysis, factors associated with poorer OS were high tumor grade (Hazard ratio=1.64, p=0.0016),
advanced T-stage (Hazard ratio=1.59, p=0.0029) and TN status (Hazard ratio=2.07, p=0.0084). Likewise, multivariate
analysis revealed worse PFS in patients with high-grade tumors (Hazard ratio=1.56, p=0.0012), those who had advanced
T-stage (Hazard ratio= 1.31, p=0.0436, those who had involved regional lymph nodes (Hazard ratio=1.71, p=0.0052), and
those who had TN disease (Hazard ratio=2.31, p=0.0026) (Table 3).

Discussion

In our study, we reviewed a cohort of patients diagnosed with dnMBC between 2013 and 2017 and treated at a tertiary
cancer center. The median OS for the whole cohort was 38 months and the 5-year OS was 32.6%. We were able to
identify several prognostic factors that are predictive of survival including stage of the local tumor, nuclear grade,
molecular subtype, metastasis to multiple organs, and metastasis to bone alone.

Our findings suggest a similar median OS as previously published studies from developed countries. A study by den
Brok et al reported a median OS of 34 months for patients with dnMBC treated in British Columbia in the period
between 2001 and 2009.” Likewise, Dawood et al reported median OS of 39.2 months for a cohort of 643 dnMBC
patients treated at MD Anderson Cancer center in the United States between 1992 and 2007.° Reports from developing
countries have demonstrated inferior outcomes compared with developed countries. Bhoo-Pathy et al’s study reviewed
856 Asian patients with dnMBC and showed a median survival of 21 months for patients treated in the period between
2006 and 2010.%¢ Similarly, in a population-based retrospective study from Brazil including patients treated between
1995 and 2011, Soares et al reported a median OS of 20 months.>> We believe that our results are more comparable to
those observed in developed countries. This is probably because our cohort represents a group of patients who were
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Figure | Kaplan-Meier curves for (A) OS for the whole cohort, n=435, (B) OS by tumor grade, (C) OS by T-stage, (D) OS by lymph node status, (E) OS in triple negative
vs non-triple negative subtypes, (F) OS in HER-2 positive subtype vs HER-2 negative subtypes, (G) OS by number of metastatic sites, and (H) OS by the presence of
metastasis only to bone versus co-existing visceral metastasis.

treated at a leading tertiary cancer center with unified clinical practice guidelines that incorporate most of the up-to-date
drugs and are based on international guidelines.

We analyzed multiple clinicopathological variables to identify factors that are predictive of prognosis. Of demo-
graphic factors, patient’s age did not seem to affect OS. The effect of patient’s age on OS in dnMBC has been
inconsistent in previous studies. Data published by Zeichner et al, revealed no difference in outcome between patients
older or younger than 50 years of age.?” On the other hand, Dawood et al’s study found age younger than 50 at the time
of diagnosis to be predictive of better OS.°

Of tumor-related variables, we found that tumors presenting with advanced T stage, regional nodal involvement, and
high nuclear grade were associated with worse survival compared with low grade, smaller tumors or those without lymph
node metastasis. In a study by Cortesi et al, heavy nodal involvement (>4 lymph nodes) was associated with worse OS.%°
This finding is interesting as despite the fact that distant metastasis is present, low tumor burden locally appears to still
affect the prognosis. The question of whether or not locoregional therapy is beneficial in such cases remains
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Figure 2 Progression-free survival (A) for the whole cohort, n=435, (B) PFS by tumor grade, (C) PFS by T-stage, (D) PFS by lymph node status, (E) triple negative status (F)
PFS by HER-2 status, (G) PFS by number of metastatic sites, and (H) PFS by the presence of metastasis only to bone versus co-existing visceral metastasis.

controversial. In a large series published by Iwase et al reviewing 1981 patients treated between 1995 and 2017 at MD
Anderson Cancer Center, better OS was observed in tumors with low nuclear grade and in patients who received
locoregional treatment.*®

In addition, we found that molecular subtype largely affects the prognosis with the worst being the TN subtype. On the
contrary, no difference was observed in HER-2 positive versus negative subtypes. This is in line with observations of several
other studies. Wu et al demonstrated a Hazard Ratio of 2.5 (CI: 2.296-2.800, P<0.001) for worse OS in patients with triple
negative disease compared with HR positive disease.”> Likewise, Press et al found the mortality risk to be increased in TN
subtype (Hazard Ratio = 2.02, 95% CI 1.89-2.16) and reduced in HR positive/lHER2neu positive subtype (Hazard Ratio =
0.83, 95% CI 0.78-0.88) when compared to HR positive/HER-2 negative subtype.*' Limited treatment options in TN disease
compared to the recent advances and the availability of novel medications for HER-2 positive disease may explain this finding.
Without anti-HER2 directed therapy, the outcome of metastatic HER-2 positive disease would be extremely poor as the
addition of trastuzumab to chemotherapy has been shown to reduce the relative risk of death by 20% in a randomized clinical
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Table 3 Multivariate Analysis for Overall Survival (OS) and Progression-Free Survival (PFS) by Grade, T-Stage, Triple
Negative Status, Lymph Node Status, Metastasis to a Single Organ, and Metastasis to Bone Only

Factors Overall Survival (OS) Progression-Free Survival (PFS)

Hazard Ratio 95% CI p-value | Hazard Ratio 95% CI p-value

Grade group

1 &I R* R

1] 1.64 1.21-2.23 0.0016 1.56 1.19-2.04 0.0012
T-stage

TI&TI R R

T & TIV 1.59 1.17-2.17 0.0029 1.31 1.01-1.71 0.0436

Triple negative
No R R
Yes 2.07 1.21-3.55 0.0084 231 1.34-3.99 0.0026

Lymph node status
Negative R
Positive 1.71 1.17-2.50 0.0052

Metastasis to
a single organ
No R R
Yes 0.74 0.50-1.10 0.1372 0.86 0.62—1.21 0.3893

Metastasis to bone

only
No R R
Yes 0.68 0.39-1.21 0.1915 0.84 0.54-1.3 0.4320

Note: *Reference.

trial by Slamon et al.*’ Improvement of OS over time after the introduction of trastuzumab has also been demonstrated in the
study published by Iwase et al in HR positive/HER-2 positive dnMBC.?® Whereas, for TN disease, the results reported by
denBrok et al showed only a slight difference in OS between patients who did or did not receive systemic treatment,
highlighting the limitations of the currently available treatments and the need to employ novel medications in this subgroup. In
fact, the introduction of immunotherapy is showing promising results in patients with metastatic triple negative breast cancer.
The recently published results of the KEYNOTE-355 randomized phase III trial have shown a statistically significant and
clinically meaningful improvement in PFS with the addition of pembrolizumab to chemotherapy in this group of patients.'®

We observed improvement in OS in patients with metastasis to a single site compared to those who had multiple
organ metastasis. This finding was also observed in a study published by Ren et al where patients with single organ
metastasis were found to have better survival compared to those with multi-organ metastasis.*® This area deserves special
attention given the growing evidence on the superior outcomes of oligometastatic disease and the potential for cure. This
is leading to more inclination for aggressive treatment of patients who harbor a limited number of metastases. Current
approaches aim to treat such patients with intention to cure by offering standard treatment in addition to treating
metastatic sites with surgery or ablative radiotherapy. In a Phase II prospective study by Trovo et al, a prolonged PFS was
observed in patients treated with radical radiotherapy to the metastatic sites in a cohort of 54 patients of whom 40 (74%)
had distant metastasis at the time of initial diagnosis.*

Our study is, to our knowledge, the first report from the region that investigated the outcomes of patients with de novo
metastatic breast cancer separate from rMBC. Furthermore, the cohort reviewed was diagnosed and treated in recent years,
which reflects better on the effect of contemporary treatments on patient outcomes. Some limitations of this study may

include the limited number of patients as the data reflect outcomes at a single institution rather than being at a national level.
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Conclusion

Although the outcomes of dnMBC are generally poor, identifying prognostic factors is essential for better understanding
of the disease behavior. Improved survival may be achieved with optimal utilization of available regimens and new drugs
to tailor treatments according to disease characteristics.
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