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Abstract

Malignant phyllodes tumor of the breast (MPTB) is rare and usually presents as a large rapidly progressive mass which
might metastasize distantly. The survival benefit of breast surgery is unquestionable; on the other hand, adjuvant
radiotherapy and chemotherapy are controversial. In this study, chemotherapy endpoints are reviewed and underlying
factors related to the outcomes are discussed. We performed a systematic review based on studies reporting disease-
free survival (DFS) and/or overall survival (OS) rates with chemotherapy as variable in MPTB patients. The search
generated 246 studies and 3 were included. They present together 199 patients, 77 (39%) with aggressive histology
and 29 (15%) received chemotherapy. One study reported better DFS and OS outcomes in treatment group whilst two
reported the opposite, but neither results were statistically significant. Unbalanced arms, small sample size, absence of
prognostic factors stratification and inclusion of indolent subtypes are factors that might have contributed to these
results. Therefore, the negative benefit of adjuvant chemotherapy in survival of MPTB is based on few studies with
considerable limitations. High risk MPTB should be properly studied in randomized prospective trials, specially taking
into account prognostic and predictive molecular markers of response.
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1. Introduction

Phyllodes tumors represent less than 1% of all breast neoplasms and the malignant subtype 10 to 30%. It usually
presents as a large mass restricted to the breast [1]. Lymph node metastasis rate is 15% and impairs prognosis. The
overall rate of all distant metastasis is 4% although higher for borderline 25% and MPT 31% [2].

MPTB are historically reported as refractory to current therapeutic options due to sarcomatous/stromal components,
associated with poor response to chemotherapy and primary expression of estrogen receptor-beta un-targetable by
hormonal-therapy [3].

Interestingly, chemotherapy promotes benefit in palliative setting such as MAID (Doxorubicin, Dacarbazine, Ifosfamide,
and Mesna). In retrospective analysis from breast sarcomas treated with MAID regimen, partial response was 50% with
respectively DFS and OS medians of 2.5 and 5 months [4].

Treatment based on appropriate surgery with clear margins when locally-advanced. Whilst adjuvant radiotherapy
improves survival, chemotherapy seems not [5]. However, is suggested in high-risk tumors [6]. Although studies of
systemic therapy are negative the reasons for such is poorly explored by literature.
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We conducted a literature review to primarily assess the factors contributing to the absence of adjuvant chemotherapy
benefit in MPTB.

2. Methodology

Using PubMed an electronic search was performed without restrictions (Figure1l). Population was phyllodes tumors of
the breast, intervention - adjuvant chemotherapy, comparison - no treatment or placebo, outcomes - disease free and
overall survival, study design allowed - cohort studies and clinical trials.
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Figure 1 Flow diagram
3. Results

Two hundred and forty-six records were generated after the databases screening, 243 excluded. Therefore, three
studies were included in the review according the study flowchart (Figure 1).

The studies presented together 199 phyllodes tumors, 128 (55%) were MPTB and 29 (15%) received chemotherapy
with adjuvant intention.

In first study published in 2007, Morales et al prospectively evaluated 28 Mexican patients from 1993 to 2003 which 17
were exposed to chemotherapy versus no treatment for 11 patients. Second study published in 2015 Wang et al
retrospectively evaluated 70 MPT e 35 primary breast sarcomas (PM) in a Chinese cancer centre from 1995 to 2010.
Third study published in 2000, Chaney et al assessed 101 phyllodes tumors, 30 of them malignant. Patients were treated
between 1944 and 1998, at M. D. Anderson Cancer Centre. All patients received primary surgery in both studies.
Relevant information of each study was summarized on Table 1.
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Table 1 Study summarized information

Morales. F etal. 2007 [7]

Wang. F et al. 2015 [8]

Chaney, A etal. 2000 [2]

Study and sample characteristics

Design

Prospective not randomized

Retrospective analysis

Retrospective analysis

Phyllodes tumors sample

28 (100%)

70 (100%)

101 (100%)

Accrual period 1993-2003 1995-2010 1944-1998
Aggressive component 28 (100%) 19 (27%) 30 (30%)
Tumor size<5 cm 2 (7%) 38 (53%) 41 (48%)
5cm< Tumor size<10cm | 6 (21%) 25 (34%)
45 (52%)
Tumor size >10 cm 20 (71%) 7 (10%)
Stromal Overgrowth Not reported Not reported 29 (30%)
Mitotic Index Not reported Not reported Not reported
Local and systemic treatment
Mastectomy 24 (86%) 27 (39%) 54 (54%)
Conservative surgery 4 (14%) 43 (61%) 47 (46%)
Axillary dissection 13 (46%) 24 (34%) 26 (26%)
Lymph node positive Not reported 0(0) 0(0)
Positive margin 11 (39%) Not reported 1(1%)
Radiotherapy 7 (25%) 0(0) 6 (6%)
Chemotherapy Regimen Doxorubicin 65 mg/m? and
Dacarbazine 960 mg/ m?-48h Not reported Doxorubicin ~and
intravenous infusion (four Ifosfamide-based regimens
cycles)
Local recurrence Value not revealed, although
descrved 3o more Teasent |5 1293 w0
group.
aP:;t-surgery treatment Intervention | Control Intervention | Control Intervention | Control
Sample Size (percentage) 17 (61%) 11 (39%) 8 (8%) 97 (92%) 4 (4%) 96 (96%)
Disease-free survival 58% 58% 63% 69% 100% 88%
Overall survival 86% 90% 63% 79% 100% 92%
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Table 2 Clinical characteristics and survival outcomes of malignant phyllodes tumor reported in literature

Author, Study Number of | Median | Local DFS Overall Distant
year and subgroups subjects tumor | Recurrence Survival metastasis | Relevant Acknowledgements
i 0,

median of interest (%) size 5 10 5 years 10 rate

follow wup (cm)

time years | years years

Chaney, Total 101 (100%) | 6 98% | 92% | 94% | 88% 79% | 7.92% - Almost all malignant tumors

2000 [2] 0 . expressed stromal overgrowth in
1\/£(P;'11"1 chemotherapy | 4 (4%) 10% pathological evaluation

47(months) grotp - Stromal overgrowth, malignant
MPT non-chemotherapy | 97 (96%) 88% histology, and mastectomy,
group correlates with distant metastasis.
Stromal overgrowth 29 (29%) 81% | 42% - Stromal overgrowth was found to be

) ) ) ) . a statistically significant predictor of

Malignant tumors 30 (30%) 82% | 42% | 23% distant outcome and survival

Guillot, Total 165 (100%) | 3 85% 1.21% - Histological grade and tumor size

2011 [10] 0 were significant risk factors for local
MPT chemotherapy | 5 (3%) recurrence, with a higher risk when
group ; .

Median tumors are borderline or with a
MPT non-chemotherapy | 160 (97%) larger size

Follow-up group

13(months)
Stromal overgrowth
Malignant tumors 14 (8%)

Morales, Total 28 (100%) 13 68%* | 82%* 25% - Dose, agents and number of cycles

2007 [7] might be important to achieve the
MPT chemotherapy | 17 (61%) 58% | 76% curative intent.
group

15

(months) MPT non-chemotherapy | 11 (39%) 86% | 90% - Unbalance between interventional
group and control group of unknown
Stromal overgrowth prognostic factors might have

- ) contributed to the worse
Malignant tumors 28 (100%) performance of the interventional
arm
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Wang. F, | Total 105 (100%) | 5 - Tumor size was a prognostic
2014 8] MPT group 70 (67%) 75% 68% 78% indicator of DFS and OS
NR(months) MPT chemotherapy | 8 (8%) 63% | 63% - Age, laterality and local recurrence
group were related to survival in MPT
MPT non-chemotherapy | 62 (59%) 69% | 79% patients
group
Stromal overgrowth
Malignant tumors 19 (18%)
Asoglu, Total 50 (100%) | 3.5 75% | 57% | 26% - The stromal overgrowth was a
2004 [11] 0 statistically significant independent
MPT chemotherapy | 2 (4%) predictor of distant metastasis
group
91
MPT non-chemotherapy | 48 (96%)
(months) group
Stromal overgrowth 12 (24%)
Malignant tumors 50 (100%) 26%
Belkacemi, | Total 443 (100%) | NR 83% |97% | 96% | 3.4% - Favorable prognostic factors
2007 [1] included premenopausal status,
MPT chemotherapy | 13 (3%) small histologic tumor size, low
group e
106 number of mitosis, lower cellular
MPT non-chemotherapy | 430 (97%) atypia,  absence  of  stromal
(months) group overgrowth, no tumor necrosis,

Stromal overgrowth

15 (3%)

Malignant tumors

79 (18%)

absence of residual tumor after initial
treatment, and clear margins.

Legenda: MPT - Malignant phyllodes tumors rate, LRR - Local recurrence rate, DFS - Disease-free survival rate (years); OS - Overall survival rate (years); Blank spaces are data not reported; * - Data

calculate
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4., Discussion

This is the first review dedicated exclusively to assessing the role of adjuvant chemotherapy in malignant phyllodes
tumors of the breast. It raises the hypothesis for the negative results of chemotherapy being possibly attributed to study
biases mainly related to accrual period, to the phyllodes tumors heterogeneous subtypes and the lack of balance
between the arms.

Accrual was considerably long amongst studies, ten years in the single prospective although not randomized study to
54 in the American cohort [2, 7]. Technology in cancer care changes every decade, especially about optimum margin in
breast surgery for these tumors [9]. Therefore, a considerable difference in machinery and pathology is expected in a
half century.

Interestingly, patients on chemotherapy group on both Chinese and Mexican study experienced a poor performance
compared to the control group, although without statistical significance [7,8]. This might be influenced by the absence
intervention balance amongst arms which a small percentage received chemotherapy in the larger studies (8% [8] and
4% [2]) and the opposite was seen in the clinical trial (61% [7]).

Mitotic index and stromal overgrowth as known significant prognostic factors also were not controlled in the
randomization of the clinical trial or reported in most studies [2,7,8]. Additionally, 73% of the patients from the Chinese
and 70% from the American study had an indolent histology, such as low grade or borderline and known to be refractory
to chemotherapy [2,8]. In the only available guideline, the above characteristics are core to recommend adjuvant
chemotherapy since are stated to define the high-risk group together with tumor size and presence of necrosis [6].

Phyllodes tumors of the breast are a subtype from a heterogeneous group of fibro-epithelial tumors with different
proportion of components stromal and epithelial [3]. As shown by Table 2, it includes generally a benign, borderline
and malignant variants associated with distinct histological characteristic, prognostics and treatment sensitivity [6]. It
thus seems rational to suggest from the molecular and biological point of view a multicentric prospective randomized
clinical trial to properly evaluate an adjuvant chemotherapy regimen similar to soft-tissue sarcomas versus best
supportive care in breast phyllodes tumor. Inclusion criteria should be restricted to malignant histology and the primary
objective disease free-survival.

Although this study provides contributions in the contemporary approach to this rare tumor subtype, it must be seen
in light of his limitations. Publications on the topic are extremely scarce, most evidences are series of cases or case
reports and the larges studies had considerable level of bias. Comparison between studies is challenging but all account
with a humbled sample size of patients in the intervention group. There is also a considerable heterogeneity in study
population, poor uniformity in chemotherapy regimens, lack of control of prognostic factors in randomization and
different follow-up times.

5. Conclusion

To date, adjuvant chemotherapy does not improve survival outcomes in malignant phyllodes tumor of the breast. This
could be eventually justified by stratification due to prognostic factors and limited number of patients on tumor with a
higher likelihood of benefit based on clinical, pathological and molecular criteria. This might potentially.
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