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PDGFRα inhibition in soft-tissue sarcomas: Have we gotten it all wrong?
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Medical Oncology, Università Campus Bio-Medico, Rome, Italy
Soft-tissue sarcomas (STS) are a wide group of rare cancers of mes- endothelial cells. Its inhibition might therefore also have indirect and

enchymal origin. Treatment modalities include surgery, radiotherapy
and chemotherapy,mostly depending on the stage of the disease, its an-
atomical location, and histological subtype [1].

The cornerstone of STS medical therapy for locally unresectable and
metastatic cases has been chemotherapy with anthracyclines for more
than 40 years [1]; all other therapeutic agents showing little to no ben-
efit compared to an anthracycline monotherapy. Despite seemingly
negative results in a large phase III trial, the combination of an
anthracycline with ifosfamide is often considered by clinicians in cases
where tumor shrinkage or symptoms' control are a priority [2].

In patients with a high-risk disease where surgery alone might se-
verely compromise organ function or anatomy, radiation therapy (RT)
is considered a standard treatment modality, especially in the neoadju-
vant setting [1], alone or in combination with chemotherapy [3].

In 2016, this scenario was suddenly subverted by an open-label
phase Ib and randomized phase II trial showing an impressive 1-year
benefit in overall survival with the addition of olaratumab –a monoclo-
nal antibody targeting PDGFRα– to doxorubicin [4]. Surprisingly, in the
pivotal phase Ib/II trial, tumor PDGFRα expression did not have any pos-
itive predictive value [4], raising questions on the postulated mecha-
nism of action of olaratumab [5]. These data led to the provisional
approval of olaratumab in the first-line treatment of STS both in the
U.S.A. and in Europe, pending the results of the confirmatory phase III
clinical trial ANNOUNCE.

Unfortunately, Eli Lilly and Company in January 2019 reported the
results of this trial, which did not meet the primary endpoints of overall
survival in the full study population or in the leiomyosarcoma sub-
population, with no difference in survival between the study arms for
either population [6]. U.S. and European regulatory agencies decided
to halt prescription of olaratumab to newly diagnosed STS patients pre-
viously eligible for this treatment. The full publication of these data later
this year is awaited for a complete evaluation of the trial.

After these results, it becomes of paramount importance to better
understand whether PDGFRα inhibition might still have any role in
STS therapy, and if so, the molecular mechanisms involved. To increase
the complexity, it must be considered that PDGFRα expression is spa-
tially and temporally dynamic, and it is not restricted to tumor cells,
being also present in tumor-associated fibroblasts and vascular
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more subtle effects [5].
The paper by Song et al. published in EBioMedicine [7] investigated

the role of PDGFRα inhibition in combination with RT in a genetically
engineered and carcinogen-induced mouse model of undifferentiated
pleomorphic sarcoma (UPS), a common subtype of STS. The Authors
show that 1E10Fc, a specific anti-PDGFRα antibody, does not affect
tumor growth alone or in combination with RT. The model here pre-
sented is different in many ways from the other preclinical study of
PDGFRα inhibition in murine models of sarcoma described by Lowery
et al., which instead concluded that olaratumab, alone and in combina-
tion with standard of care, blocked the growth of PDGFRα-expressing
sarcoma models [8]. Song and colleagues used immune-competent
mice and induced spontaneous tumors histologically resembling UPS,
whereas Lowery and colleagues used immune-compromised mice
transplanted with human xenografts derived from other histologies,
i.e. PDGFRα-expressingpediatric osteosarcomaandmalignant rhabdoid
tumors [8].

After the negative results of the ANNOUNCE trial, it is difficult to
imagine a role for PDGFRα inhibition in STS therapy. The paper from
Song et al. also showed a negligible effect of PDGFRα inhibition, in
monotherapy or in combination with RT. It is however interesting to
note that Song et al. reported that fewer mice treated with 1E10Fc de-
veloped micrometastases in the lung. This result was not statistically
significant, but the in vivo experiment was not powered enough to de-
tect this difference.

If this effect were to be confirmed, it might be important to explore
whether olaratumabmight be repositioned in the neoadjuvant or adju-
vant setting, or PDGFRα inhibition will return a speculative and elusive
target in STS therapy.
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