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READ IT BEFORE YOUR PATIENTS

Proton therapy and limited surgery for paediatric and adolescent
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Clinical Trial

BACKGROUND

Compared with photon therapy, proton therapy reduces exposure of normal brain tissue in patients with craniopharyngioma,
which might reduce cognitive deficits associated with radiotherapy. Because there are known physical differences between the two
methods of radiotherapy, we aimed to estimate progression-free survival and overall survival distributions for paediatric and
adolescent patients with craniopharyngioma treated with limited surgery and proton therapy, while monitoring for excessive CNS
toxicity.

METHODS

In this single-arm, phase 2 study, patients with craniopharyngioma at St Jude Children's Research Hospital (Memphis TN, USA) and
University of Florida Health Proton Therapy Institute (Jacksonville, FL, USA) were recruited. Patients were eligible if they were aged
0-21 years at the time of enrolment and had not been treated with previous radiotherapeutic or intracystic therapies. Eligible
patients were treated using passively scattered proton beams, 54 Gy (relative biological effect), and a 0-5 cm clinical target volume
margin. Surgical treatment was individualised before proton therapy and included no surgery, single procedures with catheter and
Ommaya reservoir placement through a burr hole or craniotomy, endoscopic resection, trans-sphenoidal resection, craniotomy,
or multiple procedure types. After completing treatment, patients were evaluated clinically and by neuroimaging for tumour
progression and evidence of necrosis, vasculopathy, permanent neurological deficits, vision loss, and endocrinopathy.
Neurocognitive tests were administered at baseline and once a year for 5 years. Outcomes were compared with a historical cohort
treated with surgery and photon therapy. The coprimary endpoints were progression-free survival and overall survival. Progression
was defined as an increase in tumour dimensions on successive imaging evaluations more than 2 years after treatment. Survival
and safety were also assessed in all patients who received photon therapy and limited surgery. This study is registered with
ClinicalTrials.gov, NCT01419067.

FINDINGS

Between Aug 22,2011, and Jan 19, 2016, 94 patients were enrolled and treated with surgery and proton therapy, of whom 49 (52%)
were female, 45 (48%) were male, 62 (66%) were White, 16 (17%) were Black, two (2%) were Asian, and 14 (15%) were other races,
and median age was 9-39 years (IQR 6-:39-13:38) at the time of radiotherapy. As of data cutoff (Feb 2, 2022), median follow-up was
7-52 years (IQR 6-28-8-53) for patients who did not have progression and 7-62 years (IQR 6-48-8:54) for the full cohort of 94 patients.
3-year progression-free survival was 96-8% (95% Cl 90-4-99-0; p=0-89), with progression occurring in three of 94 patients. No deaths
occurred at 3 years, such that overall survival was 100%. At 5 years, necrosis had occurred in two (2%) of 94 patients, severe
vasculopathy in four (4%), and permanent neurological conditions in three (3%); decline in vision from normal to abnormal occurred
in four (7%) of 54 patients with normal vision at baseline. The most common grade 3-4 adverse events were headache (six [6%] of
94 patients), seizure (five [5%]), and vascular disorders (six [6%]). No deaths occurred as of data cutoff.
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INTERPRETATION

Proton therapy did not improve survival outcomes in paediatric and adolescent patients with craniopharyngioma compared with
a historical cohort, and severe complication rates were similar. However, cognitive outcomes with proton therapy were improved
over photon therapy. Children and adolescents treated for craniopharyngioma using limited surgery and post-operative proton
therapy have a high rate of tumour control and low rate of severe complications. The outcomes achieved with this treatment

represent a new benchmark to which other regimens can be compared.



