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Key questions

What is already known about this subject?
►► Phyllodes tumours of breast are rare mesenchymal 
tumours with surgical excision being the mainstay 
of their treatment.

►► There is no consensus on the treatment of metastat-
ic phyllodes tumours due to the rarity of the disease.

►► Systemic chemotherapy with doxorubicin-based 
regimens is commonly used in the metastatic 
setting.

What does this study add?
►► This is the first report of two patients with breast 
phyllodes tumours treated with first-line chemother-
apy combination of doxorubicin and olaratumab with 
poor outcome.

►► The preliminary data presented here suggest the 
possibility that breast phyllodes tumours might not 
be highly sensitive to olaratumab.

How might this impact on clinical practice?
►► Prospective studies including histological and mo-
lecular characteristics or specific biomarkers in 
large patient populations might prove to be import-
ant predictors of response to olaratumab treatment.

Abstract
Phyllodes tumours of the breast are rare mesenchymal 
tumours with differential malignant potential. Treatment of 
choice is radical excision with negative margins. Radiation 
therapy has shown controversial results in small series. 
Chemotherapy in the adjuvant setting still remains a 
matter of debate. Doxorubicin-based chemotherapy is 
recommended for breast sarcomas’ first-line treatment. 
Herein we present two cases of breast phyllodes tumour 
treated with the recent combination of doxorubicin and 
olaratumab.

Introduction
Phyllodes tumours of the breast, previously 
so-called cystosarcoma phyllodes, are mesen-
chymal tumours with differential malignant 
potential.1 2 The WHO classification defines 
them as benign, borderline and malignant 
tumours.2

Treatment of these tumours is primarily 
radical surgical resection of the tumour 
without lymph node dissection. Resection 
with negative margins (R0) is the main-
stay for the surgical management of these 
tumours. Re-excision of the tumour should 
be addressed when surgery results to R1 or 
R2 resection.3 4

Radiation therapy to breast phyllodes 
tumours has been studied in very few prospec-
tive clinical trials.5 Several publications in 
small retrospective series have reported 
contradictory results. Radiation therapy is 
applied due to high percentage incidence of 
recurrences.6 7

Chemotherapy in the adjuvant setting 
still remains a matter of debate similarly in 
the soft tissue sarcomas.8 9 In the metastatic 
setting, doxorubicin plus ifosfamide is the 
most common regimen used.10–12 Small series 
and single cases of metastatic breast phyllodes 
tumours published report the use of doxo-
rubicin-based systemic chemotherapy.13–16 
Liposomal doxorubicin in combination with 
bevacizumab has been reported in one case.17 
In an Indian report, epirubicin with ifosfa-
mide was administered to four patients.18 
Due to the rarity of the disease, there is no 

consensus on the systemic treatment of these 
tumours and patients are treated according 
to National Comprehensive Cancer Network 
(NCCN) and European Society for Medical 
Oncology (ESMO) sarcoma guidelines.8 9 
When disease progression happens, trabec-
tedin and pazopanib are reasonable 
options.19 20

Olaratumab is an IgG1 monoclonal anti-
body targeting platelet-derived growth factor 
receptor alpha (PDGFRα) thus blocking 
PDGF-AA, PDGF-BB and PDGF-CC binding 
and receptor activation. Recently, the combi-
nation of doxorubicin with olaratumab in 
metastatic or unresectable doxorubicin-naïve 
patients with sarcoma studied in a phase Ib-II 
clinical trial showed an improvement in the 
median overall survival (OS) of 11.8 months, 
compared with those patients who received 
doxorubicin monotherapy.21 These results 
lead to a phase III clinical trial which is highly 
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Figure 1  (A) Preoperative chest CT scan revealing a 13×9 cm of the right breast. (B) Postmastectomy chest MRI showing a 
recurred tumour mass with satellite lesions connected to the right thoracic wall.

expected to be announced soon. From the 65 patients 
treated with olaratumab in the aforementioned clin-
ical trial, no patients with breast phyllodes tumour were 
included.

Herein we present two cases of patients with metastatic 
breast phyllodes tumour who received first-line chemo-
therapy with doxorubicin plus olaratumab. Consent was 
obtained from both patients to report their cases.

Patients and methods
Case 1
In June 2018, a 64-year-old woman presented with a 
swelling mass on her right breast. Imaging with CT scans 
of her abdomen and chest described a mass of 13×9 cm 
in her right breast and nodules of the middle lobe on the 
right lung with a diameter of 5 mm (figure 1). Tumour 
biopsy revealed a mesenchymal lesion with morphological 
characteristics of phyllodes tumour. The patient under-
went tumour excision, which favoured the diagnosis of a 
sarcoma not otherwise specified, originating from a phyl-
lodes tumour. The tumour specimen included sites of 
necrosis and mitotic index was 25 mitoses/10 high power 
fields. Immunohistochemistry was positive for Vimentin 
and CD10 and negative for Desmin, Pack, CK5/6, CD34, 
Ckit, ER and h-Caldesmin. Due to large extension of the 
tumour, right mastectomy was performed, which in the 
pathology report resulted to R1 excision. The patient 
had an unresectable locally advanced breast sarcoma 
and subsequently was administered doxorubicin (75 mg/
m2 day 1) plus olaratumab (15 mg/kg days 1 and 8) and 
received one cycle, without any toxicities. On day 1 of 
cycle 2, there was a rapid clinical deterioration, with the 
presentation of an excessive mass on the right thoracic 
wall. New imaging confirmed the progression of her 

disease with the presence of a 13 cm diameter tumour 
mass and new satellite lesions especially on the thoracic 
wall (figure 1). A new lesion on her low lobe of the right 
lung was also revealed. The patient decided the option of 
re-excision of the recurred tumour on a different surgical 
centre. She deteriorated rapidly and is now offered best 
supportive care.

Case 2
In November 2017, a 59-year-old woman presented with 
a growing mass on her right breast. The patient under-
went mastectomy with lymphadenectomy. The pathology 
report revealed phyllodes tumour without metastasis to 
the excised lymph nodes. Immunohistochemistry was 
positive for CD34, CD99, CD56, Vimentin, BCL-2 and 
CD10, while it was negative for EMA, S-100, Desmin, 
LCA and CD117. The tumour specimen included sites 
of necrosis and mitotic marker Ki67 was 70%. Due to 
increased pain in her left thigh, a CT scan was performed 
showing a pathological fraction caused by a lytic bone 
lesion (figure 2). Biopsy from the bone revealed a meta-
static lesion from a malignant phyllodes tumour and 
subsequently she received local radiotherapy with a total 
dose of 30 Gy. Chest CT showed numerous metastatic 
lesions to both lungs (figure  2). Brain MRI revealed a 
bone lesion with development of tumour mass on the left 
parietal bone (figure 2). She received local radiotherapy 
with a total dose of 30 Gy. The patient was started first-line 
chemotherapy with doxorubicin (75 mg/m2 day 1) and 
olaratumab (15 mg/kg days 1 and 8), without any toxici-
ties. After three cycles of this combination, restaging with 
imaging showed progression of her disease with new lung 
metastases and increase in the size of the already existing 
and a new lesion on the left gluteal place. The patient 
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Figure 2  (A) Chest CT scan with multiple metastatic lesions. (B) Brain MRI showing bone lesion with development of tumour 
mass on the left parietal bone.

was administered trabectedin (1.5 mg/m2 every 3 weeks). 
After three cycles of trabectedin new imaging revealed 
disease progression to both her chest and abdomen with 
new liver and pancreatic metastases and deterioration of 
the existing lesions. Third-line chemotherapy with the 
combination of docetaxel (75 mg/m2 day 8) and gemcit-
abine (900 mg/m2 days 1 and 8) is given with stabilisation 
of the disease after three cycles.

Discussion
Breast phyllodes tumours are rare mesenchymal malig-
nancies.22 The core element of their treatment is still 
surgical. Tumour excision with negative margins is the 
primary goal of the treatment.1 3 Adjuvant radiotherapy 
and chemotherapy are not the standard of care with small 
retrospective series showing controversial results.5 8 9

Doxorubicin and olaratumab combination has recently 
been reported showing improvement in the median OS 
of 11.8 months in patients who received the doublet 
compared with those patients who received doxoru-
bicin monotherapy.21 Recent versions of NCCN and 
ESMO guidelines included this combination for the 
first-line treatment of metastatic or unresectable doxo-
rubicin-naïve patients with sarcoma.8 9 Interestingly, 
ESMO guideline members comment on the unknown 
mechanism of action of olaratumab and the fact that 
this combination was compared with doxorubicin alone 
and not with doxorubicin plus ifosfamide, which is the 
standard of treatment in Europe.8 Furthermore, Judson 
and van der Graaf have raised several questions regarding 
the discrepancy of the relatively small benefit in progres-
sion-free survival (2.6 months) and the great benefit in 
OS (11.8 months) in this trial.23 This phase Ib-II clinical 

trial studied 65 patients on the arm of the combination of 
doxorubicin with olaratumab. However, there were not 
any patients with breast sarcoma included.

We are the first to report the administration of the 
combination of doxorubicin with olaratumab in two 
patients with phyllodes tumour of the breast. Both the 
patients progressed very early during their treatment with 
doxorubicin and olaratumab. Even though the number 
of patients treated with this combination is extremely 
small, it is intriguing to hypothesise that the efficacy of 
olaratumab to breast phyllodes tumours might be limited. 
The preliminary data presented here suggest the possi-
bility that breast phyllodes tumours might not be highly 
sensitive to olaratumab. Especially, the rapid progression 
of the disease in such a short period from the beginning 
of olaratumab administration is indicative of a disease 
with refractorial response to this treatment. The complex 
and heterogeneous genetic profile of these tumours24 
implies the possibility that PDGFR inhibition might not 
be a principal molecular mechanism for their evolu-
tion.21 25 Consequently, targeting PDGFR does not seem 
to add value to their treatment, while ifosfamide, which 
is the alternative regimen combined with doxorubicin, 
seems to be more active to these tumours.16 However, it 
must be noted that histological and/or molecular char-
acteristics and specific biomarkers tested in large patient 
populations might prove to be important predictors of 
response to olaratumab treatment.

The results of the phase III clinical trial of doxorubicin 
plus olaratumab are highly expected. The administration 
of this combination in larger amount of patients with 
subgroup analyses according to several sarcoma histolo-
gies is awaited in order to clarify the best responders to 
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this undoubtedly effective regimen. Hopefully, in this 
phase III trial, patients with breast sarcoma and more 
specifically patients with breast phyllodes tumour may be 
represented adequately, answering the question whether 
olaratumab should be used in their treatment.

Breast phyllodes tumours are still a neglected sibling 
of the soft tissue sarcomas. Prospective clinical trials and 
thorough translational research are unmet needs on the 
way to a more effective treatment of these aggressive 
tumours.
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