
A dose escalation study to evaluate the tolerability of high dose rate brachytherapy (HDRB) in horses undergoing treatment for periocular sarcoids
A.R. Hollis* & D. Berlato#

Introduction
• HDRB is safe and effective in horses1

• 16% of cases treated with 25Gy over 2 fractions 
had only a partial response to treatment2, but 
side effects were absent/mild 

• Absence of significant toxicity = opportunity for 
dose escalation, may improve response rate

• Biological equivalent dose (BED) of curative-
intent treatment typically ~60Gy for 
tumour/early responding tissues (α) and 
~100Gy for late responding tissues (β)

• HDRB of 30Gy over 2 fractions: α 62.5Gy and β 
108Gy; with geometrical sparing of 0.7, β = 
56.7Gy

• Aim: escalate total dose delivered in two 
fractions delivered at one week’s interval from 
25Gy to 30Gy using a phase I study design

• Hypothesis: a dose of 30Gy would be well 
tolerated with minimal side-effects.

Materials and Methods
Ethical approval: 
• Animal Health Trust (AHT-08-2017)
Inclusion criteria: 
• Referred for HDRB
• Owner consent
• Histologically confirmed sarcoid 
3 x 3 Phase I study design
• Starting dose 25Gy
• Target dose 30Gy
• Incremental increase of 1Gy per cohort 
Dose-limiting toxicity (DLT): grade 3 skin toxicity 
(VRTOG)3

• HDRB administered as previously described
• Response assessed according to cRECIST criteria4

Results
• 21 horses in the study; 19 stage T2 and 2 stage T3
• Treatment escalated to target dose without any DLT
• 4 of 9 in the 30Gy cohort = grade I acute skin 

toxicity; 6 of 9 in the 30Gy cohort = grade I late 
toxicity

• Complete response in 18/21 horses (86%)
• 2 horses had progressive disease: euthanasia
• 1 horse had small lesion develop adjacent to treated 

area at 192 days
• Long-term follow up (24-30 months) in all 19 

surviving horses 
• Mild grade I late side-effects in 17/19 horses (88%)

Discussion
Phase I trials are the standard method to determine the safety of 
a treatment modality, and are not designed to evaluate efficacy. 
HDRB has been confirmed to be both safe and practical to deliver 
to the sedated horse, and early results suggest comparable rates 
to low dose rate brachytherapy. However, some cases were not 
successfully treated with HDRB delivered with a total dose of 
25Gy. In the 33 horses that were treated with 25Gy, none 
showed significant side-effects, suggesting that there was 
potential for a higher dose to be safely administered. Increasing 
the dose may lead to a better short and long-term success rate. 
The present study confirms that doses up to a total of 30Gy can 
be safely administered to horses with periorbital sarcoids. Grade I 
acute side-effects were common at this dose, but required no 
treatment other than the routine administration of anti-
inflammatory medications. Grade I late side-effects were seen in 
6 of 9 horses in the 30Gy cohort, but these are considered to be 
acceptable side-effects of radiation treatment and no significant 
morbidity was associated with them. Further studies are required 
to investigate whether the increased dose is associated with 
better short and long-term success rates. 
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Routine HDRB 
setup for the 
treatment of 
periocular 
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Before and after HDRB treatment, showing the depigmentation and alopecia 
commonly observed following treatment 
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