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Background: Therapeutic options for human epidermal growth factor 2 (HER2)-positive metastatic breast cancer (mBC) are
developing rapidly. This study aimed to determine the differences in the survival outcomes of patients with
HER2-positive mBC in relation to access to anti-HER therapy at 3 oncology centers in upper-middle-income
countries (UMICs) and 1 oncology center in a high-income country (HIC).

Material/Methods: We retrospectively identified 42 patients from Croatia (HIC), 71 patients from Serbia (UMIC), and 57 from
Bosnia and Herzegovina (UMIC) diagnosed with HER2-positive mBC who were treated between January 2015
and December 2020. The pathohistological features of the tumors were obtained from the pathological find-
ings, which were made according to standard procedures for each center. Patients were treated depending on
the availability of therapy, which differed for centers in different countries. We evaluated disease-free surviv-
al, progression-free survival, and overall survival (OS) based on the availability of first- and second-line anti-
HER2 therapy in UMICs vs HIC.

Results: OS in first-line therapy was better in patients treated with dual HER2 blockade than in patients treated with-
out dual HER2 blockade, P<0.001. OS in second-line therapy was significantly better in patients treated with
trastuzumab emtansine than in patients treated with other reported regimens, P=0.004.

Conclusions: Results of our study showed superior survival among patients who were treated with dual first-line HER2 ther-
apy as well as second-line trastuzumab emtansine therapy than in those patients in other centers where these
drugs were not available. Raising awareness about this could help improve the situation.
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Background

Low- and middle-income nations have greater breast cancer
mortality rates than high-income nations; therefore, there has
been an international movement to increase the capacity for
breast cancer care in the past 10 years [1]. According to esti-
mates, 2.3 million new cases of female breast cancer would be
diagnosed globally in 2020, accounting for 11.7% of all cancer
cases, 1 in 4 cancer diagnoses, and 1 in 6 cancer deaths [2].
Breast cancer ranks first for mortality in 110 nations and first
for incidence in 159 of 185 countries [2]. Transitional coun-
tries have higher incidence rates than do developing coun-
tries (55.9 and 29.7 per 100 000, respectively) [2]. The cancer
burden in Europe, which accounts for a sizable portion of the
global burden, is a significant area of concern [3]. Breast can-
cer is the most frequently diagnosed cancer in women across
all of Europe and the leading cause of cancer death in wom-
en in most nations [3].

Breast tumors that are human epidermal growth factor recep-
tor 2 (HER2)-positive account for 15% to 20% of all cases of
breast cancer [4].

The National Comprehensive Cancer Network Task Force con-
cluded that the clinical decision-making for the treatment of
breast cancer in both adjuvant and metastatic contexts re-
quires precise assignment of the HER2 status of invasive breast
cancer [5]. At least one-third of patients with HER2-positive
breast cancer already have regional or distant metastatic dis-
ease or develop it later [6].

The preferred therapy for HER2-positive metastatic breast can-
cer (mBC) is systemic anti-HER2 therapy combined with chemo-
therapy. Dual therapy (trastuzumab-pertuzumab) in addition to
chemotherapy is the criterion standard for the first-line treat-
ment of HER2-positive mBC. Trastuzumab emtansine (T-DM1)
is the recommended therapy for HER2-positive mBC in sec-
ond-line treatment [7].

Nonetheless, in certain patients with hormone receptor-posi-
tive HER2-positive breast cancer, chemo-free anti-HER2 ther-
apies could also be considered. Many novel anti-HER2 med-
icines are becoming accessible in the third-line context and
beyond, including tucatinib, fam-trastuzumab deruxtecan-nxki
(DS-8201a), neratinib, and margetuximab-cmkb [8].

Advanced HER2-positive breast cancer has been treated with
HER2-directed monoclonal antibodies, small molecule tyrosine
kinase inhibitors (TKls), and antibody drug conjugates [9-12].
Continued HER2 suppression after progression with HER2-
directed therapy is recommended [6].
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Patients with mBC have an increasing number of well-known
options for therapy and condition monitoring, but little is
known about how different types of care are delivered [13].
Access to healthcare facilities is restricted in low- and middle-
income nations, and most patients do not even have access
to dual anti-HER2 medication [14].

The world’s economies are divided into 4 income groups by the
World Bank: low, lower-middle, upper-middle, and high income.
Currently, the World Bank identifies Bosnia and Herzegovina
(BiH) and Serbia as upper-middle-income countries (UMICs)
and Croatia as a high-income country (HIC) [15]. The availabil-
ity of drugs for each individual oncology clinical center var-
ies by country and is the same for each individual center in
a given country.

Targeted therapies for HER2-positive mBC in BiH are available
through the Solidarity Fund, a branch of the federal govern-
ment in charge of allocating expensive drugs. Trastuzumab has
been available on the list of the Solidarity Fund since January
2004, and pertuzumab since 2017. Trastuzumab is available
for all patients with an indication for treatment, and there is
no waiting list, while there is a waiting list for pertuzumab,
and it is not available for all patients with HER2-positive mBC.
Currently, there is still no available T-DM1 drug treatment, al-
though we are witnessing the development of anti-HER2 thera-
py and the introduction of trastuzumab deruxtecan in the sec-
ond line of mBC treatment [16].

The situation is similar in Serbia, where trastuzumab has been
available since 2006, pertuzumab since 2019, and T-DM1 is
not available for the treatment of patients with HER2-positive
mBC [17].

In Croatia, an HIC, there is availability of all mentioned ther-
apies through the Croatian Institute for Health Insurance. In
the first decade of the 2000s, trastuzumab entered the list of
medicines of the Institute for the treatment of HER2-positive
mBC, pertuzumab in 2015, and T-DM1 in 2016 [18].

Several studies conducted between 2000 and 2015 reported
that almost 15% of patients in the United States, up to 54%
in Europe, and almost 50% in China did not receive trastuzum-
ab or any other anti-HER2 therapy to treat mBC. Difficulties
in anti-HER2 therapy access are complex and include worries
about drug funding and the high cost of patient care that has
been observed worldwide [19].

According to our literature review, few studies have been con-
ducted to describe outcomes of patients with HER2-positive
mBC regarding access to therapy among different countries and
there is lack of evidence in this area. These were mostly stud-
ies that compared the outcomes with the results of previous
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clinical studies [20] or that assessed what the outcome would
be according the availability of anti-HER therapy [21].To the best
of our knowledge, no previous published research has evaluat-
ed outcomes of patients with HER2-positive mBC regarding ac-
cess to therapy for this disease in different income countries.
Data on the differences of the availability and type of therapy as
well as data of survival for HER2-positive mBC for the countries
of BiH and Serbia as UMICs and Croatia as an HIC are limited.

Therefore, we aimed to determine the differences in the sur-
vival outcomes of patients with HER2-positive mBC in relation
to access to anti-HER therapy at 3 oncology centers in UMICs
and 1 oncology center in an HIC.

Material and Methods

Ethics Statement

Ethics approval was obtained from the Institutional Ethics
Committee (number 293/23). This study was performed fol-
lowing institutional guidelines, and all procedures followed
were in accordance with the Helsinki Declaration of 1975 in
its most recent version.

Patients

We retrospectively identified 170 patients diagnosed with HER-
2 positive mBC who were treated between January 2015 and
December 2020 in 4 oncology centers. Three oncology centers
were from UMICs: Department of Oncology, University Hospital
Mostar (BiH); Oncology clinic, Clinical Center University of
Sarajevo (BiH); and Department for Radiation Oncology and
Diagnostics, Institute of Oncology and Radiology of Serbia
(Serbia). One oncology center was from an HIC: Department
of Oncology, University Hospital Centre Zagreb (Croatia). There
were a total of 42 patients from Croatia, 71 patients from
Serbia, and 57 patients from BiH.

The following information was gathered about the patients:
sex, age, family positivity of breast cancer, menopausal status,
method of histopathological analysis, histological type, comor-
bidities, histopathological features (estrogen and progesterone
status, HER2 status, Ki-67 index, e-cadherin), metastatic loca-
tion, number of metastatic sites, disease-free survival (DFS),
Eastern Cooperative Oncology Group (ECOG) status, first-line
and second-line progression-free survival (PFS), overall-surviv-
al (0S), and toxicities. The pathohistological features of the
tumor were obtained from the pathological findings, which
were made according to standard procedures for each cen-
ter. The testing for HER2 status was conducted according to
the Guidelines of the American Society of Clinical Oncology/
College of American Pathologists from 2013 and then from
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2018 [22,23]. Patients were treated depending on the avail-
ability of therapy, which differed for centers in different coun-
tries. The hospital case records provided clinical information
about patients who were identified via the hospital registry.
Information about patients in BiH treated with trastuzumab
and pertuzumab were obtained from Health Insurance and
Reinsurance Institute of the FBiH (Solidarity Fund).

All patients with breast cancer included in the study were >18
years old and diagnosed with HER2-positive mBC.

Assesment of Patient Outcomes

We evaluated DFS, PFS, OS, and toxicity due to the availability
of anti-HER2 therapy (first and second line) in UMICs vs HIC.

The OS was calculated by accounting for the time from the
date of surgery or biopsy to the date of death or the most re-
cent follow-up. PFS was determined by taking into account
the period from the date of first-line or second-line therapy
to the date of progression, or the most recent follow-up, and
DFS was calculated from the date of surgery or biopsy to the
date of distant metastasis.

Statistical Analysis

IBM SPSS Statistics v. 23.0 was used for statistical analysis.
We defined descriptive measures, including absolute values
and percentages.

Frequencies of nominal categorical variables were compared
using the chi-square test. Post hoc chi-square testing was per-
formed to analyze adjusted residuals and to identify cells with
statistically significant z-scores in cross tabulation.

One-way analysis of variance was used to compare the values
of continuous parametric variables between multiple groups of
patients, The Kruskal-Wallis test was used to compare the val-
ues of continuous non-parametric variables between multiple
groups of patients. The Mann-Whitney test was used to com-
pare the values of a continuous variables between 2 groups
of patients. Size of influence (r) of the difference in the val-
ues of the continuous variable between 2 groups was deter-
mined according to Cohen’s criterion.

The Kaplan-Meier method with log-rank (Mantel-Cox) test was
used to evaluate the differences of survival between certain
groups. Cox regression hazard analysis (univariate and mul-
tivariate) was performed to evaluate the influence of sever-
al factors on the overall survival of patients. Variables with
statistically significant results in the univariate analysis were
included in the multivariate Cox regression hazard analysis.
P<0.05 was an indicator of significance.
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Table 1. Baseline characteristics of patients with metastatic HER2-positive breast cancer in 4 oncology centers in high-income and

upper-middle-income countries.

Baseline characteristics Zagreb Belgrade Sara.jevo M°_5ta"
) ) (Bosnia and (Bosnia and
(Croatia) (Serbia) N q
) n (%) Herzegovina) Herzegovina)
n (%) n (%)
GEILLE Total 42 (247) 71 (41.8) 29 (17.1) 28 (16.5)
N= 170
Age at diagnosis 55.64+12.05*  59.1749.75*  58.69+10.56*  57.86+10.13* 0.45%*
(years)
Menopausal Pre-menopause 10 (23.8) 7 (9.9 5 (17.2) 4 (14.3)
status Peri-menopause 5 (11.9) 6 (8.5 3 (10.3) 4 (14.3) 0.50
Post-menopause 27 (64.3) 58 (81.7) 21 (72.4) 20 (71.4)
Family history of Positive 13 (31.0) 25 (35.2) 9 (31.0) 4 (14.3) 0.24
the breast cancer ~ Negative 29 (69.0) 46 (64.8) 20 (69.0) 24 (85.7) ’
Patological Surgery 3 (7.1) 9 (12.7) 4 (13.8) 15 (53.6)
specimen Biopsy 39 (92.9) 62 (87.3) 25 (86.2) 13 (46.4) <0.001
obtained by
Patological type Ductal 3 (7.1) 41 (57.7) 29(100.0) 22 (78.6)
of breast cancer Lobular 1 (24) 4 (5.6) 0 (0.0 1 (3.6) <0.001
Inflammatory 0 (0.0) 14 (19.7) 0 (0.0 0 (0.0) :
NOS 38 (90.5) 12 (16.9) 0 (0.0 5 (17.9)
Comorbidities No 25 (59.5) 28 (39.4) 14 (48.3) 25 (59.5) 013
Yes 17 (40.5) 43 (60.6) 15 (51.7) 17 (40.5) :
Estrogen receptor ~ Negative 13 (31.0) 24 (33.8) 12 (41.4) 10 (35.7) 0.88
Positive 29 (69.0) 47 (66.2) 17 (58.6) 18 (64.3) :
Progesterone Negative 15 (35.7) 41 (57.7) 21 (72.4) 14 (50.0) 0.75
receptor Positive 27 (64.3) 30 (42.3) 8 (27.6) 14 (50.0) ’
a7 () No of missing 39 (10-90)* 325 (3-80)*  37.5 (25-50)* 30 (2-80)* 0.02%

values=38

* Meanzstandard deviation; ** ANOVA testing; * median (mininum-maximum); ## Kruskal-Wallis test; cells with bolded numbers had
statistically significant z-scores in post hoc chi-square testing. HIC — high-income country; UMIC — upper-middle-income country.

Results

Baseline Characteristics of Patients

The baseline characteristics of the patients are present-
ed in Table 1. There were 170 patients, with a mean age of
55.64+12.05 years in Zagreb, 59.17+9.75 years in Belgrade,
58.69+10.56 years in Sarajevo, and 57.86+10.13 years in Mostar.
Histological tumor type, tumor hormone receptor status (es-
trogene and progesterone), and Ki-67 value are also described
for each center separately.

Table 2 shows the location of metastases, number of met-
astatic sites, and ECOG performance status of the patients.

Type of First- and Second-Line Therapy and Response to
Therapy

Tables 3 and 4 summarize the type of first-line and second-
line treatment in each center.

Types of first-line treatments were taxane-based chemothera-
py + dual HER2 blockade; chemotherapy-only; chemotherapy +
trastuzumab; hormonal therapy; hormonal therapy + dual HER2
blockade; hormonal therapy + trastuzumab; trastuzumab; tax-
anes-based chemotherapy + dual HER2 blockade + hormonal
therapy; and chemotherapy + dual HER2 blockade + hormon-
al therapy. The types of second-line treatments were T-DM1;
chemotherapy-only; chemotherapy + trastuzumab; hormonal
therapy; hormonal therapy + dual HER2 blockade; hormonal
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Table 2. Location of metastases and number of metastatic sites, and ECOG performance status of the patients with metastatic HER2-
positive breast cancer in 4 oncology centers in high-income and upper-middle-income countries.

Sarajevo
(Bosnia and
Herzegovina)
n (%)

Variables

Zagreb
(Croatia)
n (%)

Belgrade
(Serbia)
n (%)

(Bosnia and
Herzegovina)
n (%)

Number of metastatic

-5)# _4)# _ # ~ # st
ites 2 (1-5) 1 (1-4) 2 (1-3)# 1 (1-3)# 0.016
Bone metastases No 13 (31.0) 39 (54.9) 10 (35.7) 10 (35.7) 0.05
Yes 29 (69.0) 32 (45.1) 18 (64.3) 18 (64.3) :
Visceral metastases No 7 (16.7) 28 (39.4) 5 (17.2) 7 (25.0) 0.028
Yes 35 (83.3) 43 (60.6) 24 (82.8) 21 (75.0) :
CNS metastases No 39 (92.9) 69 (97.2) 28 (96.6) 28 (100.0) 043
Biopsy 3 (7. 2 (28) 1 (34) 0 (0.0 :
ECOG status at the 0 28 (68.3) 27 (38.0) 17 (58.6) 17 (60.7)
start of the treatment 1 9 (22.0) 43 (60.6) 8 (27.6) 9 (32.1) 0.004
2 3 (7.3) 1 (14 3 (10.3) 2 (7.1 :
3 1 (2.9) 0) 1 (3.9 5 (17.9)
ECOG status at the 0 3 (7.) 18 (25.4) 4 (13.8) 6 (21.4)
start of the second-line 1 10 (23.8) 48 (67.6) 5 (17.2) 17 (60.7) <0.001
treatment 2 3 (7.1) 1 (1.9 3 (10.3) 2 (7.1) :
NA 26 (61.9) 4 (5.6) 17 (58.6) 3 (10.7)

# Median (mininum-maximum); ## Kruskal-Wallis test; NA — non applicable; cells with bolded numbers had statistically significant
z-scores in post hoc chi-square testing. HIC — high-income country; UMIC — upper-middle-income country; CNS — central nervous
system; ECOG - Eastern Cooperative Oncology Group.

therapy + trastuzumab; hormonal therapy + TKI; chemother-
apy + dual HER2 blockade; and trastuzumab.

Toxicity of the Treatments

In the first-line treatment, 77 (45.3%) of treated patients
Figures 1 and 2 show the patient responses to these first-line (N=170) reported adverse effects to treatment.
and second-line therapies.

Hematological toxicity was identified in 52 (30.6%) patients,

Time from Diagnosis to Treatment Initiation

The Kruskal-Wallis test revealed a statistically significant differ-
ence in time from diagnosis to initiation of treatment among
clinical centers (Belgrade, n=71; Mostar, n=28; Sarajevo, n=29;
Zagreb, n=42), x? (3, n=170)=38.9, P<0.001. Belgrade had a
higher median of results (Md=2) compared with other centers
(Md=1). The Mann-Whitney test revealed a statistically signif-
icant difference in time from diagnosis to initiation of treat-
ment between Belgrade and Zagreb with a high level of influ-
ence according to Cohens criterion, P<0.001, z=-5.95, r=0.56.

The log rank (Mantel-Cox) test did not reveal a statistically sig-
nificant difference in OS and PFS between patients who wait-
ed less than 2 months from diagnosis to start treatment and
those who did (P=0.39; P=0.95, respectively; Figures 3, 4).

cardiotoxicity in 12 (7.1%) patients, allergic reactions in 7 (4.1%)
patients, and other types of adverse effects in 37 (21.8%) pa-
tients. Toxicity was the cause of treatment discontinuation
in 21 (12.4%) patients and the cause of dose reduction in 26
(15.3%) patients.

Second-line treatment was prescribed in 118 patients. In the
second-line treatment, 38 (32.2%) of treated patients (N=118)
reported adverse effects from treatment. Hematological tox-
icity was identified in 24 (20.3%) patients, cardiotoxicity in
6 (5.1%) patients, allergic reactions in 3 (2.5%) patients, and
other types of adverse effects in 12 (10.2%) patients. Toxicity
was the cause of treatment discontinuation in 12 (10.2%) pa-
tients and the cause of dose reduction in 10 (8.47%) patients.
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Table 3. First-line treatment of the patients with metastatic HER2-positive breast cancer in 4 oncology centers in high-income and
upper-middle-income countries.

Sarajevo Mostar
(Bosnia and (Bosnia and
Herzegovina) Herzegovina)
n (%) n (%)

Initial treatment (first-line)

Zagreb Belgrade
(Croatia) (Serbia)
n (%) n (%)

Taxane-based chemotherapy

+ dual HER2 blockade 15 (35.7) 12 (16.9) 10 (34.5) 7 (25.0)
Chemotherapy-only Mg 57 63 o 5 (179)
Chemotherapy + Trastuzumab [ > @8 o 13 (48 8 (286)
Homonaltherapy o > 8 1 64 8 (86
 Hormonal therapy + dual HERZ blockade. | @ o 2 69 o
Hormonal therapy + Trastuzumab | 19 o 2 69 o
Cfraswmmab 0 e o B 1 69 o
e ooy Gl s ey : :
 Chemotherapy + dual HER2 blockade L ( 24)000 """"""""""

+ hormonal therapy

HIC — high-income country; UMIC — upper-middle-income country.

Table 4. Second-line treatment of the patients with metastatic HER2-positive breast cancer in 4 oncology centers in high-income and
upper-middle-income countries.

Second-line treatment Zagreb Belgrade Sara.jevo :
A ) (Bosnia and (Bosnia and
(Croatia) (Serbia) A A
n (%) n (%) Herzegovina) Herzegovina)
n (%) n (%)
Trastuzumab emtansine 17 (40.5) 3 (4.2 1 (34 0
Chemotherapy-only 0 0 1 0
Chemotherapy + Trastuzumab 0 50 (70.4) 1 (3.9 7 (25.0
Hormonal therapy 0 5 (7.0) 1 (3.4 1 (3.6
Hormonal therapy + dual HER2 blockade 0 0 2 (6.9 5 (17.9)
Hormonal therapy + Trastuzumab 0 0 2 (6.9 1 (3.6
Hormonal therapy + TKI 0 4 (5.6) 0 0
Chemotherapy + dual HER2 blockade 0 5 (7.0 4 (13.8) 5 (17.9)
Trastuzumab 0 0 0 3 (10.7)
NA 25 (59.5) 4  (5.6) 17 (58.6) 6 (21.4)

TKI - tyrosine kinase inhibitor; NA — non applicable.
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Figure 1. Responses to first-line therapy in patients with metastatic HER2-positive breast cancer in 4 oncology centers in high-income
and upper-middle-income countries.
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Figure 2. Responses to second-line therapy in patients with metastatic HER2-positive breast cancer in 4 oncology centers in high-
income and upper-middle-income countries.
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Figure 3. Overall survival (OS) of patients with metastatic HER2-
positive breast cancer in 4 oncology centers in high-
income and upper-middle-income countries according
to time from diagnosis to start of the treatment, with
2-month cutoff.

Figure 5. Overall survival (OS) of patients with metastatic HER2-
positive breast cancer in 4 oncology centers in high-
income and upper-middle-income countries according
to the different oncology clinics.
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Figure 4. First-line progression free survival (PFS) of patients
with metastatic HER2-positive breast cancer in 4
oncology centers in high-income and upper-middle-
income countries according to time from diagnosis to
start of the treatment, with 2-month cutoff.
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Figure 6. First-line progression-free survival (PFS) of patients

with metastatic HER2-positive breast cancer in 4
oncology centers in high-income and upper-middle-
income countries according to the different oncology
clinics.
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Figure 7. Second-line progression-free survival (PFS) of patients
with metastatic HER2-positive breast cancer in 4
oncology centers in high-income and upper-middle-
income countries according to the different oncology
clinics.

Survival Analysis

In the studied sample of patients (N=170), the median (range)
first-line PFS was 12 (2-51) months. Median (range) second-
line PFS was 5 (0-29) months, and median (range) OS was 34
(13-76) months.

The log rank (Mantel-Cox) test revealed a statistically significant
difference in OS between patients treated in different oncol-
ogy clinics (y2=36.34, P<0.001). Median OS for patients treat-
ed in Zagreb was not reached, patients in Sarajevo had medi-
an 0S (95% Cl) of 36 (27.8-44.2) months, patients in Belgrade
33 (25.7-40.3) months, and patients in Mostar 28 (16.0-39.9)
months (Figure 5).

First-line treatment PFS was significantly different between pa-
tients treated in different centers (x2=38.5 P<0.001). Median
first-line PFS (95% Cl) for patients treated in Zagreb was 36
(28.4-43.5) months. Patients in Sarajevo had first-line PFS of
12 (9.9-14.1) months, patients in Belgrade 8 (2.2-13.8) months,
and patients in Mostar 22 (14.3-29.7) months (Figure 6).

Second-line treatment PFS was not significantly different be-
tween patients treated in different centers (x2=5.5; P=0.138;
Figure 7). Patients who had visceral metastases had signifi-
cantly worse OS (x?=25.09, P<0.001), with median (95% Cl) of
30 (25.1-34.9) months, than patients who did not had visceral
metastases, with median of 65 (49.6-80.4) months (Figure 8).

Figure 8. Overall survival (OS) of patients with metastatic HER2-
positive breast cancer in 4 oncology centers in high-
income and upper-middle-income countries according
to the presence of visceral metastases.

Survival was not significantly different between patients di-
vided in 2 groups based on the hormone-receptor positivity
of the tumor and the presence of comorbidities, bone metas-
tases, and central nervous system metastases.

Cox Regression Hazard Analysis

Cox regression hazard analysis was performed to evaluate
the influence of several factors on the OS of patients includ-
ed in our study.

Baseline characteristics of the study population from Table 1,
variables from Table 2, and certain treatments were evaluat-
ed for possible influence on OS.

Cox regression hazard analysis showed that age at the time of
diagnosis, menopausal status, first-line dual anti-HER2 treat-
ment, and treatment with T-DM1 in the second-line had a sta-
tistically significant influence on OS (Table 5).

Variables with statistically significant results in the univariate
analysis were included in the multivariate Cox regression haz-
ard analysis. T-DM1 in the second-line treatment was shown to
be the only independent marker of OS in our study, P=0.015,
HR (95% Cl)=0.196 (0.053-0.724).

Kaplan-Meier analysis showed a statistically significant dif-
ference in the OS between patients treated without dual
HER2 blockade in the first-line of treatment, with a median

Indexed in:  [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
[ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]
[Chemical Abstracts/CAS]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

€940356-9




CLINICAL RESEARCH

Mileti¢ D. et al:
Outcomes of HER2-positive metastatic breast cancer
© Med Sci Monit, 2023; 29: €940356

Table 5. Univariate Cox regression hazard analysis of the overall survival (OS) of patients with metastatic HER2-positive breast cancer
in 4 oncology centers in high-income and upper-middle-income countries.

Variables (reference category) B

Age at the time of diagnosis 0.021
Menopausal status (pre-menopause)

Peri-menopause -0.036

Post-menopause 0.693
First-line treatment

(Regimen without dual HER2 blockade) -1.095

Regimen with dual HER2 blockade
Second-line treatment (other regimens)

Trastuzumab emtansine -1.350

Survival functions
1.0
¥=17.7; p<0.001
0.8
= 0.6 1
£
A, 0.4 -
024 1%linetreatment
—1Regimen without dual Her2 blockade
—r1Regimen with dual Her2 blockade
—+ Regimen without dual Her2 blockade-censored
0.0 —+ Regimen with dual Her2 blockade-censored
0 20 40 60 80
Overall survival (months)

[ HR 95% Cl for HR
0.03 1.022 1.002-1.042
0.94 0.965 0.372-2.505
0.03 1.999 1.054-3.789
<0.001 0.335 0.194-0.578
0.009 0.259 0.094-0.713
Survival functions
1.0
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Figure 9. Overall survival (OS) of patients with metastatic HER2-
positive breast cancer in 4 oncology centers in high-
income and upper-middle-income countries according
to first-line treatment (regimen without dual HER2
blockade vs regimen with dual HER2 blockade).

survival (95% Cl) of 35 (29.8-40.2) months, vs patients treated
with dual HER2 blockade (median survival was not reached),
P<0.001 (Figure 9).

Moreover, survival was significantly better in patients treated
with T-DM1 in the second-line treatment (median survival was
not reached) than in patients treated with other regimens re-
ported in Table 4 (median survival [95% Cl] of 35 [28.5-41.5]
months, P=0.004; Figure 10).
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Figure 10. Overall survival (OS) of patients with metastatic
HER2-positive breast cancer in 4 oncology centers
in high-income and upper-middle-income countries
according to second-line treatment (regimen with
trastuzumab emtansine vs other regimens).

Discussion

In our study, the analysis showed a better first-line OS in pa-
tients treated with dual HER2 blockade than in patients treat-
ed without dual HER2 blockade. Moreover, OS was significantly
better in patients treated with T-DM1 as second-line therapy
than in patients treated with other reported regimens.

Our results confirmed the results of previous studies.
Therapeutic options for HER2-positive mBC have improved
during the last 10 years. For individuals with metastatic dis-
ease, trastuzumab was licensed in the United States in 1998
and in the European Union a few years later. Studies have

Indexed in:  [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
[ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]
[Chemical Abstracts/CAS]



Miletic D. et al:
Outcomes of HER2-positive metastatic breast cancer
© Med Sci Monit, 2023; 29: €940356

shown the benefit of adding trastuzumab to chemotherapy
in the treatment of HER2-positive mBC [24] and as a single
agent in mBC that has progressed after chemotherapy [25].
Monoclonal HER2-targeting antibodies (trastuzumab and per-
tuzumab) plus taxane is the standard of care for initial ther-
apy in patients with HER2-positive mBC, based on the phase
3 CLEOPATRA trial. According to the study, in patients with
HER2-positive mBC, the addition of pertuzumab to trastuzum-
ab and docetaxel, as compared with the addition of placebo,
significantly improved the median OS to 56.5 months and ex-
tended the results of earlier analyses that demonstrated the
effectiviness of this combination therapy [26]. Preferred sec-
ond-line therapy (at the time of this study) was the antibody-
drug conjugate T-DM1, based on EMILIA and and TH3RESA
trials. Treatment with T-DM1 significantly improved PFS (me-
dian survival, 9.6 months, vs 6.4 months with lapatinib plus
capecitabine) [27]. Moreover T-DM1 significantly improved OS
compared with treatment of the doctons choice in patients
who had progressed to 2 or more HER2-directed regimens [28].

In addition to our results confirming the results of earlier stud-
ies, it is important to emphasize that this study showed that
the outcomes were highly dependent on the availability of
therapy, which differed in UMICs and HICs. Also, some earlier
studies warned about the importance of the availability and
access to anti-HER2 therapy for HER2-positive mBC, which dif-
fers among many countries in the world. As expected, results
of outcomes are significantly impacted by the limited avail-
ability and access to anti-HER2 drugs [20,21,29].

Today, trastuzumab deruxtecan is the new standard of care
in second-line HER2-positive mBC therapy due to the devel-
opment of new-generation antibody-drug conjugates [30].
Results from the DESTINY-Breast-03 trial showed the superi-
ority of trastuzumab deruxtecan (T-DXd) over T-DM1 in sec-
ond-line mBC therapy [31].

Even in 2023, there are waiting lists for pertuzumab in the
UMICs in our study, and T-DM1 is not even on those lists; there-
fore, anti-HER2 therapy is not available to the general popula-
tion in these countries, and the results of our study show how
the unavailability of targeted anti-HER2 therapy in UMICs re-
sults in statistically significantly worse treatment outcomes.

According to a technical report by the World Health Organization,
countries with lower national incomes had lower availability of
cancer medicines, or availability only with higher out-of-pocket
patient payments, especially for higher-cost medicines, includ-
ing targeted therapies [32]. The results of the present study
proved the importance of ensuring patients’ timely and equal
access to drugs that have proven safety and efficacy.

CLINICAL RESEARCH

Although our data showed no difference in survival between
patients who received therapy within 2 months and those af-
ter 2 months, it is essential to emphasize that in less devel-
oped and medium-developed countries, there are waiting lists
for many drugs [16], which contributes to the fact that drugs
are approved later and that treatment is started later, which
all contributes to a worse treatment effect and survival [33].

To assess the generalizability of clinical trial results across a
broad patient population and among individuals who would
not have met the inclusion criteria for a clinical trial, real-world
evidence is crucial [34]. The results of a real-world study from
China showed that patients in resource-limited regions were
less likely to receive trastuzumab-based therapy, and patients
in resource-abundant regions (gross domestic product per cap-
ita »$15 000 or trastuzumab included in Medicare) were more
likely to receive trastuzumab than those in resource-limited
regions during their early stage (37.3% vs 13.0%) and meta-
static stage (87.5% vs 42.3%) [35].

According to findings from a global survey, up to two-thirds
of patients in low middle-income countries with early HER2-
overexpressing breast cancer were not receiving the advised ad-
juvant HER2-directed therapy, mostly because the test was not
readily available and the cost of treatment was prohibitive [36].

Real-world evidence also reveals important information about
the toxicity of the applied therapy, because the therapies are
used in patients with numerous comorbidities, which are not
normally represented in randomized clinical studies [37]. In the
present study, in the first-line treatment, 45.3% of treated pa-
tients reported adverse effects of the treatment. It is also very
imporant to emphasize the effects of adverse events on treat-
ment discontinuation and dose reduction, which could have
an impact on response and survival. Many real-world patients
receive systemic therapy and may benefit even if they don’t
meet the standard eligibility requirements for clinical studies.
The proportion of real-world patients in clinical trials will im-
prove, and the results’ generalizability will rise when the inclu-
sion criteria become widened [38]. Due to strict exclusion cri-
teria, a substantial percentage of real-world patients are not
eligible to take part in clinical trials, although many contin-
ue to receive therapy in everyday practice. It is necessary to
enlarge the cancer clinical trials’ eligibility requirements [39].

This study had limitations, including its retrospective design,
limited patient population, sparse and under reporting data
in low- and middle-income nations, which may have an im-
pact on the findings.
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Conclusions

As the results of our study showed superiority in survival
among those patients who were treated with dual HER2 ther-
apy in the first line as well as T-DM1 in the second line than
in those patients in other centers where these drugs were not
available, we can conclude that these outcomes may help to
improve anti-HER2 therapy for HER2-positive mBC, particular-
ly in low- and middle-income regions with limited access to
these potentially effective, but still expensive, targeted drugs.

Dual anti-HER2 therapy in combination with chemotherapy in
first-line therapy and with T-DM1 in second-line therapy was
linked with improved survival outcomes compared to patients
treated without anti-HER2 therapy in this real-world group of
patients with HER2-positive mBC and alerts us about the im-
portance of equalizing care for all oncology patients.

We anticipate that the findings of our study will have an im-
pact on how best to treat the aforementioned patient group
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in UMICs. We must map the future and create workable meth-
ods to address potential solutions to the problem of medica-
tion access. Concerted efforts should be made to ensure that
future survival benefits are promising. It is difficult yet nec-
essary to establish healthcare priorities and a clear plan for
budget distribution.
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