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Background: Visceral crisis in metastatic breast cancer (MBC) is defined as severe organ dysfunction
requiring rapidly efficacious therapy. Although weekly paclitaxel plus bevacizumab (WPTX + BV) ach-
ieves a high response rate in human epidermal growth factor receptor 2 (HER2)-negative MBC, the ef-
ficacy and safety of wPTX + BV for visceral crisis is unclear.
Methods: We retrospectively investigated patients with MBC with visceral crisis who received
WPTX + BV. Visceral crisis was defined as follows: liver dysfunction (aspartate or alanine aminotrans-
ferase >200 U/L or total bilirubin >1.5 mg/dl), respiratory dysfunction (carcinomatous lymphangioma-
tosis, Sp02 <93% in ambient air or required thoracentesis), superior vena cava (SVC) syndrome, or bone
marrow carcinomatosis. The primary outcome was the proportion of patients on-treatment with
WPTX + BV after 12 weeks. We also investigated time to treatment failure (TTF), overall survival (OS),
objective response rate (ORR), and adverse events.
Results: A total of 44 patients with respiratory dysfunction (n = 29), liver dysfunction (n = 10), bone
marrow carcinomatosis (n = 7), and SVC syndrome (n = 2) were eligible for this investigation. The
proportion of patients on-treatment with wPTX + BV after 12 weeks was 63% (30/44), and the other
patients discontinued wPTX + BV because of adverse events (n = 5) and disease progression (n = 9).
Median TTF and OS, and the ORR were 131 days and 323 days, and 41%, respectively. No treatment-
related death occurred.
Conclusion: wPTX + BV achieved favorable efficacy and safety for treating patients with visceral crisis
and may therefore be considered an option for the treatment of this acutely severe clinical condition.
© 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/).
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1. Introduction worldwide, affecting 2,088,849 people in 2018, and has a consis-
tently increasing prevalence [1]. Although breast cancer is curable
when diagnosed during its early stages, metastatic or distantly
recurrent breast cancer is incurable and accounts for 626,679 yearly

deaths worldwide [1]. The characteristics of patients with meta-

Breast cancer is the most prevalent malignancy among women

Abbreviations: MBC, metastatic breast cancer; wPTX, weekly paclitaxel; BV,
bevacizumab; HER2, human epidermal growth factor receptor 2; TTF, time to
treatment failure; OS, overall survival; ORR, objective response rate; DCR, disease
control rate; PS, performance status; AST, aspartate aminotransferase; ALT, alanine
aminotransferase; LDH, lactate dehydrogenase; AE, adverse event; SVC, superior
vena cava.

* Corresponding author.
E-mail address: tmukohar@east.ncc.go.jp (T. Mukohara).

https://doi.org/10.1016/j.breast.2021.04.001

static or recurrent breast cancer are heterogeneous in that some
patients remain in good condition for years with single endocrine
therapy, while others require urgent chemotherapy because of
impending organ failure caused by metastasis. The latter condition
is often referred to as visceral crisis.
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for Medical Oncology (ESMO) international consensus guidelines
for advanced breast cancer (ABC 5) define visceral crisis as follows:
“Visceral crisis is defined as severe organ dysfunction, as assessed
by signs and symptoms, laboratory studies and rapid progression of
disease. Visceral crisis is not the mere presence of visceral metas-
tases but implies important organ compromise leading to a clinical
indication for the most rapidly efficacious therapy.” [2]. This critical
condition occurs in approximately 10%—15% of patients with
advanced breast cancer who receive first-line systemic therapy [2].
Although clinical guidelines recommend considering chemo-
therapy for patients with visceral crisis regardless of hormone re-
ceptor status [2,3], chemotherapy regimens are not specified. A
retrospective study found that the median survival of patients with
visceral crisis was 4.7 weeks, and their response to chemotherapy
was very poor [4]; therefore, the role of chemotherapy in this
setting, per se, is not established.

Weekly paclitaxel plus bevacizumab (paclitaxel days 1, 8, and 15
and bevacizumab days 1 and 15, g4 weeks) (WPTX + BV) achieved
significantly longer progression-free survival (PFS) and a higher
objective response rate (ORR) compared with wPTX alone in a
phase III study (E2100) of patients with human epidermal growth
factor receptor 2 (HER2)-negative metastatic or recurrent breast
cancer (WPTX + BV versus [vs] wPTX, PFS 11.8 vs 5.8 months; ORR
36.9% vs 21.2%) [5]. In daily practice, wPTX + BV is often adminis-
tered to patients with visceral crisis because it achieves a high
response rate [5,6], and weekly administration appears suitable for
patients with limited organ function. However, patients with
visceral crisis are excluded from clinical trials, and our knowledge
of the efficacy and safety of wPTX + BV in these patients is therefore
limited.

To address this gap in our knowledge, here we retrospectively
investigated the efficacy and safety of wPTX + BV administered to
breast cancer patients with visceral crisis.

2. Patients and methods
2.1. Patients and treatment

We analyzed the records of 137 patients with metastatic or
recurrent breast cancer who were treated with wPTX + BV from
May 2013 to December 2019 at the National Cancer Center Hospital
East, Japan. Patients’ data were collected from medical records, and
patients selected for this study met the definition of visceral crisis
as follows: severe liver dysfunction (aspartate aminotransferase
[AST] >200 U/L, alanine aminotransferase [ALT] >200 U/L, or total
bilirubin [T-bil] >1.5 mg/dl) caused by liver metastasis, respiratory
dysfunction (carcinomatous lymphangiomatosis, SpO; <93% in
ambient air, or the requirement for thoracentesis before
wPTX + BV), superior vena cava (SVC) syndrome, or bone marrow
carcinomatosis. This definition was determined according to the
consensus opinion of oncologists in our department who recom-
mended that patients who met these criteria should be immedi-
ately administered the best efficacious chemotherapy. Patients’
other variables included serum lactate dehydrogenase (LDH),
Eastern Cooperative Oncology Group (ECOG) performance status
(PS), age, sex, histological type, histological grade, estrogen recep-
tor (ER) status, progesterone receptor (PgR) status, metastatic site,
and previous treatment for breast cancer. Patients with HER2-
positive tumors were excluded.

The dosing schedule of wPTX + BV employed in our hospital was
as follows: paclitaxel 80 mg/m? or 90 mg/m? infusion on days 1, 8,
and 15 and bevacizumab 10 mg/kg infusion on days 1 and 15, every
4 weeks, unless specific reasons for modifying the dose/schedule
exist. This treatment was repeated until disease progression, un-
acceptable toxicity, or the patient’s refusal to continue.
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2.2. Data evaluation and statistical analysis

The primary outcome was the proportion of patients on-
treatment with wPTX + BV after 12 weeks from the start of treat-
ment. We further investigated time to treatment failure (TTF),
overall survival (OS), the objective response rate (ORR), the disease
control rate (DCR), and adverse events. For TTF, OS, and adverse
event analyses, the data-cutoff date was July 1, 2020. TTF was
defined as the interval between the start of wPTX + BV and the
earliest date of treatment discontinuation, or death from any cause.
0OS was measured from the start of wPTX + BV therapy to the date
of death from any cause. Tumor response was assessed for patients
with measurable disease according to the Response Evaluation
Criteria in Solid Tumors (RECIST) version 1.1 [7]. We determined
progressive disease (PD) by deterioration of clinical status defini-
tively caused by disease progression, even when imaging studies
were not performed. The DCR was defined as the proportion of
patients who achieved a complete response, a partial response, or
stable disease in response to wPTX + BV.

Patients’ survival and the proportion of those on-treatment with
wPTX + BV after 12 weeks were estimated using Kaplan—Meier
analysis [8]. A log-rank test was used to determine OS rates
among subgroups. All statistical analyses were performed using
EZR (Saitama Medical Center, Jichi Medical University, Saitama,
Japan; http://www.jichi.ac.jp/saitama-sct/SaitamaHP.files/
statmedEN.html) [9].

Adverse events were assessed using the Common Toxicity
Criteria for Adverse Events, version 4.0.

2.3. Ethics

The Institutional Review Board (IRB) of the National Cancer
Center approved this study (IRB number 2017-431), which was
conducted in accordance with the principles stated in Japan’s Ethics
Guidelines for Epidemiological Research. The IRB waived the
requirement for obtaining written informed consent from the
study’s subjects.

3. Results
3.1. Patients’ characteristics

Among 137 patients with metastatic or recurrent breast cancer
treated with wPTX + BV from May 2013 to December 2019 at our
hospital, 44 met the definition of visceral crisis, among which 35
(80%) were ER-positive, 9 (20%) were triple-negative, and 16 (36%)
among them received perioperative taxane-based chemotherapy
(Table 1). Visceral crisis was caused by respiratory dysfunction
(n = 29, 66%), liver dysfunction (n = 10, 23%), bone marrow carci-
nomatosis (n = 7,16%), and SVC syndrome (n = 2, 5%). Five patients
met multiple criteria of visceral metastasis (Table 1). Thirty patients
(68%) received wPTX + BV as first-line systemic therapy for met-
astatic or recurrent disease.

The initial dose of PTX administered to 20 (45%) patients was
reduced to <80 mg/m? (Table 2). The reasons for dose reduction of
PTX were liver dysfunction (n = 15), bone marrow carcinomatosis
(n=5), and/or poor performance status (n = 4). The dose of BV was
not initially reduced for any patient.

3.2. Efficacy of wPTX + BV for treating visceral crisis

With a median follow-up of 319 days (range, 260—442 days), 40
patients (91%) had terminated wPTX + BV by the data-cutoff date,
among whom 27 (61%) and 13 (30%) discontinued wPTX + BV
because of disease progression and adverse events, respectively;
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Table 1
Patients’ characteristics.
Age (years) Median (range) N (%)
60 (33—76)
ECOG-PS 0 9(20)
1 22 (50)
>2 13 (30)
Estrogen-receptor status
positive 35 (80)
negative 9(20)
unknown 0
HER?2 status
negative 44 (100)
unknown 0
Triple negative
Yes 9(20)
No 35 (80)
Previous (neo)adjuvant chemotherapy
None 17 (39)
Anthracycline 20 (45)
Taxane 16 (36)
Site of disease
Liver 22 (50)
Lung 18 (41)
Bone 30 (68)
Lymph node 18 (41)
other 2(5)
Type of visceral crisis
Liver dysfunction 10(23)

Respiratory dysfunction 29 (66)
SVC syndrome 2(5)
Bone marrow carcinomatosis 7 (16)
Prior chemotherapy to advanced
disease
none 30 (68)
1 line 6(14)
>2 lines 8 (18)
Serum LDH >300 U/L 24 (55)
<300 U/L 20 (45)

ECOG, European Clinical Oncology Group; PS, performance status.
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rates of the subgroups as follows: PS, serum LDH, type of visceral
crisis, previous taxane therapy, initial dose reduction of PTX, line of
wPTX + BV, and breast cancer subtype (triple-negative breast
cancer or not) (Table 3). Although OS was shorter in the PS > 2,
elevated serum LDH (>300 U/L) and wPTX + BV as second- or later
lines of chemotherapy subgroups (median OS, PS > 2 vs PS 0—1, 155
days vs 416 days, p = 0.003) (median OS, >300 U/L vs < 300 U/L,
277 days vs 600 days, p = 0.003) (median OS, first-line vs second-
or later lines, 416 days vs 277 days, p = 0.006) (Fig. 2), there were no
significant differences between the other subgroups (Table 3).
Furthermore, there was no significant difference in any subgroup
analysis of TTF (Table 3). Multivariate analysis was not performed
because of the small sample size, small number of events.

We estimated the time to response according to changes in
serum AST or T-bil through initial doses of wPTX + BV in patients
with elevated levels of these serum markers. In 7 patients with
elevated AST, the reduction of AST was observed within the first 2
weeks after first induction with wPTX + BV (Fig. 3). AST was re-
elevated after the third week in 2 patients; 1 was diagnosed with
disease progression, and the other exhibited reduced AST levels
again after dose escalation of PTX (Fig. 3). Similar changes were
detected in 3 patients with elevated T-bil (data not shown).

3.3. Safety

Adverse events are summarized in Table 4. Thirteen (30%) pa-
tients discontinued wPTX + BV because of adverse events. The
adverse events that led to discontinuation of treatment were pe-
ripheral neuropathy (n = 6, 14%), hypertension (n = 1, 2%), hyper-
sensitivity reaction to PTX (n = 1, 2%), gastric hemorrhage (n = 1,
2%), liver cirrhosis (n = 1, 2%), pneumocystis pneumonia (n = 1, 2%),
pneumothorax (n = 1, 2%), and an unspecified AE (n = 1, 2%). The
most common non-hematological adverse event was peripheral
neuropathy (any grade [n = 28, 68%]). Grade 3 or higher non-

Table 2

Initial doses of wPTX + BV.
Initial dose of PTX, BV N (%)
Paclitaxel
20-25 mg/m? 2(5)
40 mg/m? 11 (25)
60 mg/m? 7 (15)
>80 mg/m? 24 (55)
Bevacizumab
10 mg/kg 44 (100)

PTX, paclitaxel; BV, bevacizumab.

and 4 (9%) patients were on-treatment.

The proportion of patients on-treatment with wPTX + BV after
12 weeks was 68% (30/44). The reasons for early discontinuation of
wPTX + BV within 12 weeks were adverse events (n = 5) and
disease progression (n = 9). Adverse events causing early discon-
tinuation of wPTX + BV included hypertension (n = 1), hypersen-
sitivity reaction to PTX (n = 1), peripheral neuropathy (n = 1),
pneumocystis pneumonia (n = 1), and pneumothorax (n = 1). The
ORR of wPTX + BV was 41% and the DCR was 63%. Later lines of
chemotherapy were administered to 27 of 44 (63%) patients; while
21 or 30 (70%) patients maintained on wPTX + BV for >12 weeks
received subsequent chemotherapy, only 6 of 14 (42%) patients
who discontinued wPTX + BV within 12 weeks did.

The median TTF and OS were 131 days (range 86—177 days) and
323 days (range 260—442 days), respectively (Fig. 1).

We performed univariate analysis to compare the OS and TTF
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hematological toxicities were hypertension (n = 5, 11%), periph-
eral neuropathy (n = 1, 2%), hypertension (n = 1, 2%), gastric
hemorrhage (n = 1, 2%), pneumocystis pneumonia (n = 1, 2%), and
pneumothorax (n = 1, 2%) (Table 4). Although grade 3 or higher
hematological adverse events were experienced by 11 patients
(25%) (Table 4), febrile neutropenia or treatment-related death did
not occur.

4. Discussion

Here we found that among 44 patients with metastatic or
recurrent breast cancer patients with visceral crisis, 30 were
maintained with wPTX + BV for at least 12 weeks, and 27 received
later lines of chemotherapy. The median TTF and OS were 131 days
and 323 days, respectively, and the ORR was 41%. Although 5 pa-
tients discontinued wPTX + BV because of adverse events within
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Fig. 1. Kaplan—Meier analysis of TTF (A) and OS (B). TTF, time to treatment failure; OS, overall survival.

Table 3
Univariate analyses of OS and TTF in subgroup subsets. OS, overall survival; PS, performance status; LDH, lactate dehydrogenase, SVC, superior vena cava; wPTX, weekly
paclitaxel; BV, bevacizumab; CI, confidence interval.

oS TTF
Factor number of number of  Median 95% Cl p number of number of  Median 95% p
patients events (days) patients events (days) Cl
Performance status 0-1 31 24 416 294 0.003 31 30 145 74 0.9
—-712 —181
>2 13 12 155 69 13 12 125 40
—287 —182
Elevated LDH(>300U/L) Yes 24 22 278 107 0.003 24 23 125 40 0.83
—348 —181
No 20 14 666 275 20 19 149 65
—943 —-197
Liver dysfunction Yes 10 8 239 16 0.097 10 9 97 7 0.71
—384 —245
No 34 28 364 261 34 33 147 86
—666 —181
Carcinomatous lymphangiomatosis or Yes 29 24 328 260 045 29 29 137 70 0.14
respiratory dysfunction —666 —-170
No 15 12 323 93 15 13 125 25
—712 —245
SVC syndrome Yes 2 1 279 279-0 0.66 2 1 182 182- 0.11
[se]
No 42 35 323 260 42 40 125 86
—442 —162
Bone marrow carcinomatosis Yes 7 7 139 16 029 7 7 90 7 0.81
—712 —226
No 37 29 348 275 37 35 137 89
—637 —-177
Triple-negative breast caner Yes 9 7 201 65-c0 023 9 8 125 28 0.95
—203
No 35 29 384 275 35 34 137 86
—666 -177
Dose reduction of wPTX Yes 20 18 287 106  0.05 20 19 124 74 0.83
—384 —217
No 24 18 481 260 24 23 141 60
—891 —-181
Previous taxane therapy Yes 23 19 384 261 08 23 22 137 920 0.75
—666 —-177
No 21 17 287 107 21 20 125 60
—891 -197
Line of wPTX + BV 1st-line 30 22 416 165 0.006 30 28 114 60 0.81
—891 -177
2nd-or 14 14 277 93 14 14 147 74
later —328 —203
the initial 12 weeks, no treatment-related death occurred. In the phase Il E2100 study, the median OS and the ORR of the
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WPTX + BV, weekly paclitaxel plus bevacizumab.
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Table 4
Adverse events.
N =144 All Grade % >Grade 3 %
Hematological AEs Leukopenia 7 16 2 5
Neutropenia 15 34 11 25
Anemia 11 25 1 3
Thrombocytopenia 3 6 1 3
Febrile neutropenia 0 0 0 0
Non-hematological AEs Peripheral neuropathy 28 63 1 3
Fatigue 12 27 0 0
Arthralgia 4 9 0 0
Myalgia 3 7 0 0
Dysgeusia 8 18 0 0
Hypertension 15 34 5 11
Hypersensitivity reaction 2 5 0 0
Nose bleeding 6 13 0 0
Pneumonia 1 2 1 2
Gastric hemorrhage 1 2 1 2
Pneumothorax 1 2 1 2

AEs, adverse events.

wPTX + BV arm were 26 months and 36.1%, respectively [5].
Compared with these findings, the ORR of our current cohort (41%)
was similar, but the median OS was much shorter, 11.5 months [5].

These OS data, however, do not contradict the efficacy of
wPTX + BV in the setting of visceral crisis because the prognosis of
patients with visceral metastasis, particularly of those with visceral
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crisis, is inherently poor. For example, others found that the median
OS of patients with visceral metastasis is 1.2—2.2 years [10,11]. In a
retrospective study of 35 patients with visceral crisis, the median
OS from diagnosis is 4.7 weeks [4]. All patients in the study, how-
ever, had PS = 2 (89%) or 3 (11%) [4], while only 13 of 44 (30%) had
PS of >2 in our cohort. Nonetheless, because clinicians generally
estimate the prognosis of patients such as those included in our
study as <3 months and administering another treatment option at
progression will likely not be possible, we believe it is encouraging
that 68% of patients were maintained with wPTX + BV for >12
weeks and 63% subsequently were administered later-line therapy.

Visceral crisis is associated with impending organ failure caused
by extensive metastasis. Therefore, an optimal chemotherapy
regimen should include features as follows: 1) ability to induce a
rapid tumor response, 2) manageable toxicity profile, and 3)
adjustable dosing schedule. Here we show that the time to initial
response of wPTX + BV, estimated according to the reduction of
AST levels, was favorable, manifesting within 2 weeks of therapy
(Fig. 3). The toxicity profile and incidence of patients with grade 3
or higher adverse events were comparable with those reported by
other clinical trials of wPTX + BV administered to patients without
visceral crisis [5,12,13]. Although we show here that 11% of patients
discontinued wPTX + BV with adverse events within 12 weeks,
treatment-related death did not occur. This favorable safety profile
may be attributable to adjusting the dosing schedule of wPTX + BV.
In fact, while a reduced initial dose of PTX was administered to 45%
of patients (Table 2), the dose was adjusted according to weekly
assessment of efficacy and drug-related adverse events (Fig. 3).
Anthracyclines such as doxorubicin and epirubicin are options
because of their promising antitumor activity, but they are most
commonly administered every 3 weeks, which does not allow a
clinician to adjust the dose each week. Weekly regimens of
anthracyclines were previously tested and showed a good safety
profile [14—16], indicating that they may serve as options in the
setting of visceral crisis.

Our present data, taken together with those of others, support
the conclusion that wPTX + BV serves as a beneficial treatment
regimen for patients with visceral crisis. However, PS 2 or greater
and elevated LDH were associated with poorer prognosis in the
present study (Fig. 2). In the retrospective study of visceral crisis
summarized above [4], all patients had PS 2 or 3, and 65% received
chemotherapy, which did not confer a significant survival advan-
tage compared with only supportive care (5.8 weeks vs 6.2 weeks).
Therefore, careful consideration should be given to the indications
for administering chemotherapy to patients with PS 2 or greater.

There were some limitations to the present study. First, we
conducted a retrospective study of patients treated at a single
institution, and we did not include patients who underwent other
treatments according to each clinician’s discretion or those with a
similar or worse medical condition who did not receive chemo-
therapy. The selection of patients for treatment with wPTX + BV
may have been biased, and our present cohort does not necessarily
enhance the entire population of visceral crisis. In our cohort, 68%
(30/44) of patients received wPTX + BV as first-line chemotherapy,
because patents generally have better a chance of achieving a good
response to chemotherapy compared with those pretreated with
other chemotherapies. It is therefore impossible to conclude that
wPTX + BV is the best regimen for visceral crisis, and other treat-
ment options should be considered according to the clinical context
of each patient. Moreover, although there is no single widely
accepted definition of visceral crisis, the recently updated ESO-
ESMO international consensus guidelines (ABC 5) provide specific
examples of its clinical features as well as a descriptive definition
(see Section 1) as follows: liver visceral crisis, rapidly increasing
bilirubin >1.5 x the upper limit of normal in the absence of Gilbert’s
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syndrome or biliary tract obstruction and lung visceral crisis,
rapidly increasing dyspnea at rest, not alleviated by drainage of
pleural effusion [2]. Not all patients in our study exhibited these
clinical features, although their conditions were consistent with
what they describe as “impending visceral crisis”, where the
criteria for visceral crisis are not yet met but, without rapidly effi-
cacious measures, it is foreseen to happen [2], we recommend the
administration of the most rapidly efficacious therapy which is
available for treating patients with confirmed visceral crisis.

Second, the number of patients was relatively small, and het-
erogeneous types of visceral crisis were included, which restricted
the power of univariate analyses and prevented the multivariate
analyses. A larger sample size will make it possible to evaluate the
efficacy of wPTX + BV for each breast cancer subtype. It is partic-
ularly important to test newer agents such as cyclin D kinase 4/6
inhibitors for the luminal type [17—19] and immune checkpoint
inhibitors for triple-negative breast cancers [20] with visceral crisis.
However, it will be challenging to verify the efficacy of wPTX + BV
or any other treatment in patients with visceral crisis by random-
ized clinical trials because rapid introduction of treatment is
required for highly frail and heterogenous patients. Therefore, we
believe that our current study, to the best of our knowledge, rep-
resents the first thorough evaluation of the efficacy and safety of
wPTX + BV applied to patients with visceral crisis and provides
useful information for optimizing therapy.

5. Conclusions

wPTX + BV achieved favorable efficacy and safety for treating
patients with visceral crisis as defined here. However, it should be
noted that the majority (68%) of patients received wPTX + BV as
first-line chemotherapy, and some patients remained in “impend-
ing visceral crisis” according to the definition by ABC 5 [2].
wPTX + BV should therefore be considered as an option for selected
patients with an acutely severe clinical condition.
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