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ABSTRACT

Background/methods: Although the prognosis of metastatic breast cancer (BC) has improved, some
patients still develop high burden metastases or visceral crisis (VC) and polychemotherapy is commonly
used in these cases. Data reporting the real effectiveness of this strategy are scanty. Therefore, the
outcomes of patients with metastatic BC treated with platinum-based chemotherapy (P-ChT) at the Jules
Bordet Institute during the period of January 2008 and December 2018 were retrospectively reviewed.
The presence of VC was defined according to ABC 4 criteria.
Results: 441 patients were identified: visceral metastases were observed in 430 (97.5%) while 261 (59.2%)
presented VC. As for metastatic BC subtype, 255 (57.8%) had ER-positive/HER2-negative, 41 (9.3%) ER-
positive/HER2-positive, 34 (7.7%) ER-negative/HER2-positive and 111 (25.1%) triple-negative BC. Median
number of prior treatment lines was 3.8 (0—12). Median OS with P-ChT in the entire cohort was 6.13
months. Patients with VC had lower OS than patients without VC (8.6 vs 3.7 months; p < 0.001). On
multivariate analysis, the variables correlated with worse OS were hyperbilirubinemia (HR 1.90; 95% CI
1.34—2.75), ECOG >2 (HR 1.77; 95% CI 113—-2.78) and ECOG >3 (HR 2.52; 95% CI 1.48—4.28), and >3
previous treatment lines (HR 2.27; 95% CI 1.53—3.21). Of the 261 patients with VC, 106 (40.5%) presented
a resolution of the VC which correlated with better OS (9.3 vs 2.0 months, HR 0.27; 95% CI 0.21—0.36).
Conclusion: Patients who overcome VC benefit from P-ChT with OS similar to patients without VC. In this
analysis, hyperbilirubinemia, poor ECOG and >3 previous treatment lines were significant prognostic
factors in the overall study population.
© 2021 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

resistance (e.g. PI3CKA [12], AKT-1[13], mTOR [14]). Currently, as we
are still not able to cure metastatic patients, the selection of sys-

The prognosis of metastatic breast cancer has evolved consid- temic treatment for metastatic breast cancer should consider both

erably during the last years [1,2]. This is mainly related to the
deepening of knowledge about the different breast cancer molec-
ular subtypes [3—5], which has led to the development of specific
target therapies (e.g. anti-HER2 agents [6], CDK 4/6 inhibitors [7,8],
PARP inhibitors [9,10], and immunotherapy [11]) and also to the
understanding of important mechanisms and pathways of
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survival benefit and impact on the quality of life [15]. For these
reasons, the use of effective minimally toxic therapies has been
preferred whenever possible, and chemotherapy is usually post-
poned as much as possible during the course of the disease [15].
Moreover, sequencing of chemotherapy agents, rather than
chemotherapy combinations (polychemotherapy) is advised by
international guidelines [15]. Notwithstanding, there is a particular
clinical situation known as visceral crisis, where physicians
commonly prescribe polychemotherapy.

According to international guidelines, visceral crisis is defined as
severe organ dysfunction as assessed by signs and symptoms,
laboratory work-up, and rapid disease progression implying
important organ compromise [15,16]. For visceral crisis, current
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guidelines still recommend treatment with polychemotherapy to
achieve rapid disease control, mainly due to the high response rates
obtained with these regimens [16,17]. “Real world” data regarding
the efficacy and outcomes related to this approach is, nonetheless,
limited. Currently, this information would be of great interest,
considering the growing and widespread use of target therapies
(e.g. CDK 4/6 inhibitors + endocrine therapy), that elicit high
response rates for patients with visceral disease, possibly at the
expenses of less toxicities when compared to chemotherapy [18].
Moreover, the recent 5th ESO-ESMO Consensus Guidelines for
Advanced Breast Cancer (ABC 5) included a statement clarifying
that although visceral crisis requires the use of the most rapidly
efficacious therapy, this would not necessarily be chemotherapy in
all situations [16].

The aim of this study is to evaluate the clinical outcomes (in
terms of overall survival and response rates) of patients with
metastatic breast cancer treated with polychemotherapy contain-
ing a platinum compound (standard of care in our institution in the
scenario of high burden disease and/or visceral crisis particularly in
the liver) and to identify prognostic factors for patients receiving
this treatment.

2. Patients and methods
2.1. Study design, patient selection, and data extraction

This retrospective cohort study included data extracted from
medical records of patients who were treated with a platinum-
based chemotherapy regimen for the treatment of metastatic
breast cancer at the Jules Bordet Institute, during the period of
January 2008 until December 2018. From the initially identified 808
patients, 441 patients were included in this analysis (Fig. 1). This
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study was approved by an internal ethics committee (CE3105), and
informed consent was not required as all patient-related data were
retrieved from medical records only, and patient identification
were kept confidential. This study was conducted according to the:
Strengthening the reporting of observational studies in epidemi-
ology (STROBE) statement [19].

2.2. Definition of visceral crisis and visceral crisis resolution

(Table 3) The presence of visceral crisis at the moment of
treatment with platinum-based chemotherapy was confirmed
through the revision of medical charts based on ABC 4 criteria (a
severe organ dysfunction, which involves severe symptoms and
rapid disease progression and can also be assessed by laboratory
values). For this study, we classified the patients in 6 groups of
visceral crisis: a) hepatic metastases with hepatic tests abnormal-
ities (hyperbilirubinemia >1.5 x and/or AST and ALT > 1.5x of
normal value due to rapid disease progression and liver burden
associated with clinical symptoms), b) symptomatic brain metas-
tases, ¢) leptomeningeal involvement, d) pulmonary lymphangitis
with clinical dyspnoea, e) peritoneal carcinomatosis with symp-
toms of bowel obstruction and f) other types (including superior
cava vein syndrome, cardiac tamponade, bone marrow invasion,
and malignant hypercalcemia).

2.3. Definitions of overall survival

Overall survival was measured as the time-interval between the
first day of treatment with platinum-based chemotherapy until
death. Patients who were still alive at the date of last data collection
were censored at the last date of follow up.

Local hospital database search (13 February of 2020):

Total patients considered for eligibility: 808

Search criteria: Patients with breast cancer who received platinum-based
poly-chemotherapy between January 2008 and December 2018

Initial review/ screening of medical charts (inclusion/ exclusion criteria)

Excluded: 367
- Treatment in the neoadjuvant/adjuvant setting

- Platinum polychemotherapy for other
malignancy (e.g. lung, colon and ovarian cancer)
- Platinum monotherapy

Included in the final analysis: 441 patients who received treatment for
metastatic breast cancer with a platinum-based poly-chemotherapy

High burden disease Visceral crisis:

without visceral crisis:
261 patients

180 patients

——1 - Hepatic abnormalities: n= 135
(Hyperbilirubinemia: n=58)

—‘ - Pulmonary lymphangitis: n=45 |

—‘ - Symptomatic brain metastases: n=28 |

- Peritoneal carcinomatosis with bowel

obstruction: n= 25

—{ - Leptomeningeal metastases: n=22 1

—‘ - Other: n=6 |

Fig. 1. Flow chart of study population and patient selection.
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2.4. Assessing responses

Responses to platinum-based chemotherapy were retrieved
from medical charts (as for clinical progression) and radiology re-
ports (CT-scans and/or PET-CT and/or MRI), and further categorized
as resolution of visceral crisis vs. non-resolution. The resolution of
the visceral crisis was defined as clinical and/or radiological and/or
laboratorial improvement according to medical charts review: a)
normalization of hepatic blood tests, b) normalization of neuro-
logical symptoms, c) improvement of respiratory function without
the need of supplementary oxygen, d) normalization of the bowel
function, e) resolution of cava vein syndrome and normalization of
blood cell counts for the cases of bone marrow invasion).

2.5. Chemotherapy during the last month of life

For this analysis, only patients who died were included. The last
date of platinum-based chemotherapy administration was
captured and cross checked with the date of death. If the time
period elapsed between both dates was <30 days, the patient was
classified as receiving treatment during the last month of life.

2.6. Statistical analysis

Descriptive statistics were used to examine patient baseline
characteristics. Quantitative variables were described in means and
compared using paired samples T-test. Overall survival, calculated
from the time of treatment initiation until death, was estimated
and plotted using the Kaplan-Meier method. Survival rates were
compared using the Log-rank test for univariate analysis. For any
variable that showed significant or marginally significant associa-
tion with overall survival, multivariate analysis was performed
using the Cox regression model adjusting for breast cancer subtype,
age, number of previous treatment lines, presence of visceral crisis,
and type of visceral crisis, ECOG-performance status, and type of
platinum combination. Subgroup analyses were only performed in
subgroups with at least 10 events (deaths). 2-sided p-values <0.05
were considered statistically significant. Given the descriptive na-
ture of this work and the absence of formal hypothesis testing, no
sample size was calculated upfront.

All analyses were performed using SPSS Statistics version 25.

3. Results
3.1. Baseline patient characteristics

A total of 441 patients with a mean age of 54.5 years (range
26—85) were eligible for this analysis, of which 261 (59.2%) pre-
sented with a visceral crisis at the moment of treatment with
platinum-based chemotherapy. Regarding metastatic breast cancer
subtype, 57.8% had hormone receptor-positive/HER2-negative, 9.3%
hormone receptor-positive/HER2-positive, 25.1% triple-negative
and 7.7% hormone receptor-negative/HER2-positive BC. Most pa-
tients presented metastatic recurrence (n = 370), and the majority
had received more than 3 previous treatment lines for metastatic
disease (n = 216). The 3 most common types of visceral crisis were
hepatic abnormalities (51.3%), pulmonary lymphangitis (17.2%), and
symptomatic brain metastases (10.7%). Besides platinum-based
chemotherapy, patients with symptomatic brain metastases also
received treatment with corticosteroids and local therapy with
radiotherapy (stereotactic-ablative radiotherapy or whole-brain
radiotherapy, when indicated). Information on patient baseline
characteristics is described in Table 1. Table 2 shows the time
elapsed between initial diagnosis of metastatic breast cancer and
the diagnosis of visceral crisis as well as median number of prior
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treatment lines before platinum-based chemotherapy according to
breast cancer subtype. The type of platinum combinations admin-
istrated are reported in Supplementary Table 1./

3.2. Overall survival with platinum-based chemotherapy

Of the 441 patients included in this analysis, 424 were dead
(96.1%), 14 were alive (3.2%) and 3 lost to follow-up. Median overall
survival with platinum-based chemotherapy in the entire cohort
was 6.1 months (range: 5.2—7.0) (Fig. 2. Patients with visceral crisis
had statistically lower overall survival than patients without
visceral crisis (8.6 months vs. 3.7 months, p < 0.001) (Fig. 3

Univariate and multivariate analyses of the association of
baseline factors with overall survival with platinum-based
chemotherapy for subgroups with at least 10 events are reported
in Table 3. In the univariate analysis, there was no statistical dif-
ference in median overall survival according to breast cancer sub-
types, year of treatment with platinum combination, and de novo
vs. metastatic recurrence; a numerically lower overall survival was
observed for patients with hormone receptor-positive/HER2-
negative breast cancer (Table 3). There was a trend for worse
prognosis in elderly patients (p = 0.054- Table 3). The number of
previous treatment lines, ECOG performance status, type of visceral
crisis, presence of hyperbilirubinemia, and resolution of visceral
crisis were factors statistically associated with overall survival in
univariate analysis (Table 3). Regarding treatment lines, median
overall survival in patients with just 1 prior treatment line was
similar to the overall survival of patients with 1—-3 treatment lines
(7.03 vs. 6.9 months, respectively).

In multivariate analysis, poor ECOG performance status, hyper-
bilirubinemia, and increased number of previous treatment lines
persisted as significant prognostic factors for overall survival with
platinum-based chemotherapy in the entire cohort (Table 3).

An exploratory analysis of prognostic factors was performed
within breast cancer subtypes, for patients with hormone receptor-
positive/HER2-negative, HER2-positive and triple-negative breast
cancer (Supplementary Tables 2, 3 and 4, respectively). For patients
with hormone receptor-positive/HER2-negative breast cancer,
none of the analyzed variables persisted as a significant prognostic
factor in the multivariate analysis. In the HER2-positive cohort,
resolution of visceral crisis persisted as a prognostic factor in the
multivariate analysis, whereas for triple-negative breast cancer
ECOG and number of prior treatment lines.

3.3. Visceral crisis resolution and first response to platinum

Of the 441 patients, 73 did not have an imaging exam to mea-
sure platinum-based chemotherapy efficacy due to rapidly pro-
gressive disease and/or fast clinical deterioration. Among the
remaining 368 patients, imaging exams were performed within a
median of 41.5 days after start of treatment (range 10—63 days).
Overall response rates were 28.1%, 27.2%, and 31.7% for the entire
cohort, patients with visceral crisis and without visceral crisis,
respectively (Supplementary Table 5).

Of the 261 patients with visceral crisis, 106 (40.5%) presented a
resolution of visceral crisis, through normalization of laboratorial
values and/or clinical symptoms. The resolution of visceral crisis
correlated with better overall survival in univariate and multivar-
iate analysis (9.3 vs. 2.0 months — adjusted HR 0.25; 95% CI
0.19—0.34 — p < 0.001) (Fig. 4).

3.4. Chemotherapy during the last 30 days of life

Data regarding the administration of platinum-based chemo-
therapy during the last 30 days of life in the entire cohort and
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Table 1
Baseline patient characteristics.
Clinical Characteristics (all cohort n = 441)— N (%) Visceral crisis (n = 261) No visceral crisis (n = 180)
Mean age — years 54.5 (range 26—85) 54.5 (26—-81) 54.6 (29—-86)
Age groups <40 years 46 (10.4%) 18 (6.9%) 28 (15.6%)
40—65 years 303 (68.7%) 191 (73.2%) 112 (62.2%)
>65 years 92 (20.9%) 52(19.9) 40 (22.2%)
Median number of prior treatment lines for 3.8 (0—12) 3(0-12) 435 (0—12)
metastatic breast cancer
Treatment line No prior treatment lines 48 (10.9%) 32 (12.3%) 16 (8.9%)
1-3 prior treatment lines 177 (40.1%) 116 (44.4%) 61 (33.9%)
>3 treatment prior lines 216 (49.0%) 113 (43.3%) 103 (57.2%)
Previous therapy Anthracyclines* 355 (80.4%) 218 (83.5%) 137(76.1%)
Taxanes 280 (63.4%) 172 (65.9%) 108 (60%)
Capecitabine 255(57.8%) 144 (55.1%) 111 (61.6%)
Eribulin 116 (26.3%) 54 (20.6%) 62 (34.4%)
Platinum** 35 (7.9%) 13 (6.1%) 22 (12.2%)
Endocrine therapy 259 (58.7%) 155 (59.3%) 104 (46.1%)
Anti-HER2 agents 68 (15.4%) 36 (13.7%) 32 (17.7%)
Breast cancer subtype HR*/HER2- 255 (57.8%) 166 (63.6%) 89 (49.4%)
HR?/HER2* 41 (9.3%) 17 (6.5%) 24 (13.3%)
HR-/HER2* 34 (7.7%) 21 (8%) 13 (7.2%)
TNBC 111 (25.1%) 57 (21.8%) 54 (30%)
Burden of disease Local® lymph nodes 8 (1.8%) 0 8 (4.4%)
Bone 3 (7.0%) 0 3(1.7%)
Visceral 430 (97.5%) 261 (100%) 169 (93.9%)
ECOG at the moment of platinum 0 32 (7.3%) 6(2.3%) 36 (14.4%)
1 157 (35.6%) 63 (24.1%) 94 (52.2%)
2 98 (22.2%) 75 (24.1%) 23 (12.8%)
3 45 (10.2%) 40 (15.3%) 5(2.8%)
4° 3(0.7%) 3(1.1%) —
Not available (missing) 106 (24.0%) 74 (28.4%) 32 (17.8%)
BRCA status Negative or not done 425 (96.4%) 252 (96.6%) 173 (96.1%)
Mutated 16 (3.6%) 9 (3.4%) 7 (3.9%)
Visceral crisis No 180 (40.8%) — —
Yes 261 (59.2%) — —
Visceral crisis type (n = 261)
Hepatic abnormalities 135 (51.3%)
Brain metastases 28 (10.7%)
Leptomeningeal metastases 22 (8.4%)
Pulmonary lymphangitis 45 (17.2%)
Peritoneal carcinomatosis 25 (9.5%)
Others” 6 (2.6%)

*Anthracyclines in the (neo) adjuvant or metastatic setting ** Platinum in the (neo) adjuvant setting.
Abbreviations: ECOG: Eastern Cooperative Oncology Group; HR: hormone receptor; HER2: human epidermal growth factor receptor 2; TNBC: triple-negative breast cancer;
BRCA: Breast Cancer gene.

2 3 young patients with triple-negative breast cancer and no prior treatment lines for metastatic disease.

b Superior vena cava syndrome, cardiac tamponade, bone marrow invasion and malignant hypercalcemia.

Table 2
Time from initial diagnosis of metastatic breast cancer to visceral crisis and prior treatment lines for metastatic breast cancer according to breast
cancer subtypes.

BC subtype (number of pts Median time (months) from metastatic BC diagnosis Median number of prior treatment
with visceral crisis) to visceral crisis lines for metastatic BC
HR+/HER2- (n = 166) 29.62 (0—135) 4(0-11)

HR+/HER2+ 33.3(0-118) 4(0-12)

(n=17)

HR-/HER2+ 25.5 (0—129) 3(0-9)

(n=21)

TNBC 11.56 (0—62) 2 (0-9)

(n=57)

All subtypes 25.07 (0—135) 3(0-12)

(n=262)

Legend: BC: breast cancer; pts: patients; mBC: metastatic breast cancer; HR+/HER2-: hormone receptor-positive, HER2-negative; HR+/HER2+:
hormone receptor-positive, HER2-positive; TNBC: triple-negative breast cancer.

according to the presence of visceral crisis is presented in the 4. Discussion
Supplementary Table 6. In total, 424 patients died and 130 (30.6%)

received platinum-based chemotherapy during the last month of Despite substantial progress in early diagnosis and curative
life. Of note, this proportion was higher for patients presenting treatments [1,2] in developed countries, about 20—30% of patients
visceral crisis (42.6%). with breast cancer will develop metastatic disease, and a significant
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Table 3
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Median OS following platinum polychemotherapy according to baseline characteristics - univariate analysis using the Log rank Test (Mantel-Cox) and

multivariate analysis using Cox regression.

Median OS months (95% CI)

Univariate analyses
(P value- Log rank test)

Multivariate analysis
Hazard ratio

(95% CI)
BC subtype: 4.8.(3.9-5.7) 0.078 —
HR+/HER2-
HR+/HER2+ 9.9 (7.1-12.7 -
HER2+/HR- 6.9 (1.7-12.0) -
TNBC 6.9 (5.5-8.2) -
Visceral crisis: 8.6 (7.4—9.8) <0.001 Reference
No
Yes 3.7 (2.6—4.7 1.74 (1.43-2.12)
Metastatic status: 7.7 (6.1-9.3) 0.397 —
De novo
Disease relapse 5.8 (4.8—6.8) —
Age groups 7.3(4.7-9.8) 0.054 Reference
<40 years
40—65 years 6.7 (54-7.9) 0.78 (0.55—1.11)
>65 years 49 (3.8-6.1) 0.95 (0.64—-1.41)
ECOG PS: 10.2 (6.3—14.1) <0.001 Reference
0
1 7.8 (6.5-9.7) 1.04 (0.65—1.55)
2 2.9 (1.7-4.0) 1.77 (1.13-2.78)
3 2 (1.0-2.9) 2.52(1.48—4.28)
Prior treatment lines: 7.7 (4.5-10.8) 0.011 Reference
0
1-3 6.9 (5.2-8.5) 1.70 (1.18—2.44)
>3 5.4 (44-64) 227 (1.53-3.21)
Type of visceral crisis: 8.6 (7.4-9.8) <0.001 Reference
No visceral crisis
Hepatic abnormalities 3.6 (2.3-9.8) 0.67 (0.97—4.74)
Brain metastases 7.2 (4.5-9.8) 0.59 (0.08—4.23)
Leptomeningeal metastases 3.3(0-8.0) 0.71 (0.99-5.18)
Pulmonary lymphangitis 3.6 (1.5-5.8) 0.58 (0.82—4.16)
Peritoneal carcinomatosis 24(1.61-6.3) 0.66 (0.92—4.80)
Presence of hyperbilirubinemia: 7.0 (6.1-7.9) <0.001 Reference
No
Yes 1.4 (0.5-2.3) 1.90 (1.33-2.72)
Visceral crisis solved: 9.3 (8.3-10.2) <0.001 0.27 (0.21-0.36)
Yes
No 2.0(1.7-2.2) Reference
Year of treatment with platinum combination 8.1(3.9-12.3) 0.645 —
<2010
20102014 5.4 (4.3—-6.4) -
2015—-2018 6.4 (5.2-7.5) —

Abbreviations: ECOG: Eastern Cooperative Oncology Group; HR+: Hormone receptor-positive; HER2: human epidermal growth factor receptor 2; TNBC:

triple-negative breast cancer.

Survival Function
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Median OS: 6.13 months
95% Confidence Interval: (5.19-7.03 months)
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0 1000 2000 3000 4000 5000

OS_after_platinum_days

Fig. 2. Median overall survival with platinum-based polychemotherapy in the whole
cohort.

90

proportion will develop high burden disease and/or visceral crisis
(as a first presentation or as a consequence of disease progression)
[15].

Our results demonstrate the bad prognosis of metastatic breast
cancer patients who develop a visceral crisis, as in our cohort of
patients treated with a platinum-based chemotherapy regimen, the
difference in median overall survival was 4.9 months (8.6 vs. 3.7
months, p < 0.001). There is a paucity of data in the literature
reporting efficacy of existing therapies in patients with breast
cancer and visceral crisis, most coming from case reports [20]. One
previous small retrospective study (n = 35) also highlighted the
poor prognosis of this condition, reporting a median overall sur-
vival of 4.6 weeks for patients with hormone receptor-positive
breast cancer and visceral crisis according to ABC 4 definition [21].

In our institution, the standard of care for patients presenting
metastatic breast cancer and visceral crisis (particularly in the liver)
consists of a platinum-based chemotherapy regimen (especially for
patients previously exposed to anthracyclines and taxanes).
Although a Cochrane review concluded that there is little or no
survival benefit, altogether with an excess of toxicities with
platinum-based regimens in patients with non-triple negative
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Survival Functions

08

06 i

\ Median OS: 8.6 months vs. 3.7 months
P-value < 0.001
04 \

Cum Survival

00 +

2000 3000 4000 5000

OS_after_platinum_days
With visceral crisis
Without visceral crisis

Fig. 3. Median overall survival with platinum-based polychemotherapy patients with
and without visceral crisis.

Survival Functions

Median OS: 9.3 months vs 8.6 months vs. 2.0
1 months
] P-value <0.001

Cum Survival

0 1000 2000 3000 4000 5000

OS_after_platinum_days

Without visceral crisis
Visceral crisis resolved
Visceral crisis not resolved

Fig. 4. Kaplan Meier curves according to visceral crises resolved, not resolved and
without visceral crisis.

metastatic breast cancer, this review did not take into account the
setting of visceral crisis [22]. In our Institute, the choice of
platinum-based chemotherapy is justified by the advantage of not
requiring any dose-adjustments according to liver function alter-
ations, which ultimately allows treatment with full-dose chemo-
therapy, at a moment when a fast response is needed [23]. About
half of the patients with metastatic breast cancer will have liver
involvement [24] and, are consequently at risk for impaired liver
function. In this sense, our study further confirms liver metastases
as the most frequent etiology of visceral crisis. Other advantages of
using platinum-salts is the potential clinical activity in central-
nervous system metastases [25], yet another important cause of
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visceral crisis, and also its high response rates in triple-negative and
BRCA mutated breast cancer patients [26].

Interestingly, 40.8% of the patients in our cohort received a
platinum-based chemotherapy regimen even though they were not
classified as presenting with a visceral crisis, as per ABC 4 criteria.
We hypothesized that this might reflect the challenge in charac-
terizing the term “visceral crisis” and the fact that international
guidelines still recommend the use of polychemotherapy in this
situation [15,17,27].

As a matter of fact, even though a definition is necessary in order
to refine the meaning of visceral crisis, frequently, this definition
might not exactly reflect the scenario in which the oncologist
perceives that a patient is developing an aggressive disease. Such
an ill-defined scenario is informally categorized as “impending
visceral crisis”, characterized by a high burden of disease, a rapid
progression under a previous treatment regimen (for instance
endocrine therapy), or a rapid clinical deterioration in the perfor-
mance status of the patient, among others. This predicament in
defining visceral crisis might lead to subjectivity in treatment de-
cision, while precluding a more precise indication for poly-
chemotherapy [16,28]. Importantly, the definition of visceral crisis
was revisited in the latest ABC 5 guidelines and some examples
were given in order to improve the differentiation of the existence
of visceral metastases and the presence of visceral crisis [16]. In
addition, the existence of “impending visceral crisis” was also
acknowledged [16] which may improve the quality of future studies
regarding these definitions as well as clinical practice care.

Another important aspect in clinical practice is that due to the
characteristically rapid onset of visceral crises and the need to
promptly initiate treatment, to obtain metastatic tissue and
perform its molecular characterization in order to identify potential
targets for more successful treatments, poses a great challenge. For
the same reasons, these patients are commonly excluded from
clinical trials testing new therapeutic agents or combinations that
could provide better results than chemotherapy alone. In addition,
data comparing polychemotherapy regimens in this specific situ-
ation is lacking, as well as data from targeted treatments. For
example, with respect to the combination of CDK 4/6 inhibitors and
endocrine therapy, which confers impressive response rates of
~50% for patients with visceral metastases [18,29], visceral crisis
and high disease’s burden were explicit exclusion criteria in the
PALOMA 2[30], PALOMA 3[31], MONALEESA-3[32] and MONARCH
3 trials [33]. Moreover, ECOG performance status 0/1 was an
eligibility criteria for inclusion into the MONALEESA 2[34] and
MONALEESA 7 trials [35]. Regarding cytotoxic agents, single-arm
studies investigating platinum-based chemotherapy regimens in
patients with visceral metastases have also yielded response rates
of 50%, but common exclusion criteria in those studies included
abnormal hepatic function [36—40].

As there is a great need for effective treatments in case of
visceral crisis, and data from clinical trials specifically addressing
this condition are lacking, real-world data reporting on the efficacy
of currently approved treatments (cytotoxic and target therapies)
in patients with visceral crisis might, therefore, partially mitigate
this gap in knowledge. Of note, an ongoing prospective, multicenter
observational study (ABEMACARE) is recruiting patients with
symptomatic visceral metastases/and or high tumor burden to
receive treatment with abemaciclib in combination with endocrine
therapy as first-line therapy for metastatic disease, with a primary
endpoint of objective response rate [41].

The overall response rates observed in our cohort (28.1%) is
aligned with a previous retrospective single institutional study
reported by Staudacher et al., which assessed the outcomes of
metastatic breast cancer patients treated with platinum-based
chemotherapy in a cohort of 143 patients [42]. In this study,
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76.9% of the patients had visceral disease and 67.1% had received
previous anthracycline and taxane therapy [42]. Importantly, there
is no mention regarding visceral crisis status in this previous study.
Objective response rates were 33% for patients with triple-negative
breast cancer and 22% for non-triple-negative breast cancer, with a
median overall survival of 11 months for the entire cohort [42]. The
better overall survival observed in this study compared to our re-
sults might be justified by a less pre-treated population (median
number of prior treatment lines 2.1 vs. 3.7 in our cohort) and the
absence of visceral crisis.

Furthermore, the presence of visceral crisis, a life-threatening
condition often requires an aggressive and immediate treatment,
yet too often the line separating therapeutic obstinacy is crossed,
leading to therapeutic futility and unnecessary patient suffering at
the end of life. In a systematic review of 38 international studies
evaluating 1.2 million patients, Cardona-Morrel et al. demonstrated
that non-beneficial administration of drugs occurred on average in
33—38% of dying patients [43]. Similarly, 30.6% of the patients in
our cohort received platinum-based chemotherapy during the last
30 days of life, and this was even more frequent for patients with
visceral crisis (42.6%). Prognostication in advanced cancer is an
unmet need, often relying on subjective and informal clinical
intuition/experience. However, prognostication might offer a
chance to focus on the quality of patient’s life during his/her last
days and might avoid futile aggressive therapies. In fact, a stan-
dardized palliative care has been shown to enable patients not only
to experience significant improvements in both quality of life and
mood, but also to live two months longer on average, according to a
randomized clinical trial involving 151 patients with metastatic
non-small-cell lung cancer [44]. Similar results have been
demonstrated in studies including breast cancer patients [45—47].
Realizing the actual limitations of prognostication methods, efforts
have been made to develop more accurate prognostic tools
combining clinical and laboratory variables that may predict sur-
vival [48,49]. Importantly, it has also been suggested that relative
members play an important role during end of life treatment de-
cisions and this needs to also be assessed to ensure that patient’s
preferences remain paramount [50—52].

Unfortunately, we were not able to identify baseline factors
associated with an increased chance of visceral crisis resolution
with this treatment regimen neither in the whole cohort nor ac-
cording to breast cancer subtypes. Moreover, not all subgroup
analysis could be performed within some breast cancer subtypes
due to the small number of events. In addition, since only few pa-
tients were known to carry BRCA 1/2 mutations, we could not study
the impact of germline BRCA mutations in the resolution of visceral
crisis upon treatment with platinum-based chemotherapy. On the
other hand, our study suggests that three clinical characteristics —
namely high bilirubin, poor ECOG Performance Status, and >3
treatment lines — may be considered as markers of futility for
platinum-based chemotherapy in metastatic breast cancer patients
who develop visceral crisis. Those “futility markers” are easily
assessed, non-expensive, and minute-read, thus they might help
guiding oncologists and patients decision on when exclusive
palliative care should be implemented. Importantly, as these results
were not confirmed in the multivariate analysis within breast
cancer subtypes this hypotheses needs to be tested in a prospective
study with a less heterogeneous population.

To our knowledge, this is the largest study to report the efficacy
of platinum-based chemotherapy in patients with metastatic breast
cancer and high burden disease and/or visceral crisis in a real-
world setting. Nevertheless, given the limitations inherent to a
retrospective, single-center study associated with the challenges in
identifying patients considered to be in visceral crisis and their
resolution, as well as response rates through review of medical
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records, this manuscript should be considered as an exploratory,
hypotheses-generating study. Another important limitation is the
heterogeneity of the study population and the long period of data
collection, as well as the lack of similar series including patients
with visceral crisis in order to compare and discuss our results.
Therefore, our results need validation in appropriately designed
prospective multicenter prognostic studies and clinical trials
comparing different treatment modalities (including target thera-
pies) for patients with this condition, preferentially within each
breast cancer subtype.

5. Conclusion

Our results highlight the poor prognosis of metastatic breast
cancer patients who develop visceral crisis. Patients with visceral
crisis presented a significantly lower overall survival compared to
patients without visceral crisis, albeit those who overcame it
benefited from platinum-based chemotherapy, with similar overall
survival as those patients without visceral crisis. This study high-
lights the potential prognostic implication of three easily assessable
clinical features: hyperbilirubinemia, poor ECOG performance sta-
tus, and >3 previous treatment lines. Considering the retrospective
nature of this study, the long time-interval of collected data, and
the heterogeneity of the population, our results need future vali-
dation in properly designed, prospective, and preferentially
multicenter studies.
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