Progress Report of the Statin trial
Introduction

Radiation (RT)-induced skin toxicity is a common clinical problem that affects approximately 95% of women receiving breast irradiation. Skin reactions range from redness to extensive moist desquamation. In a recent Phase 2 trial at Waikato Hospital, which recruited breast cancer patients from 2007-2009, the incidence of RT-related grade 2 skin reactions in the control group was 57 %. Severe skin reactions can be painful, and may result in treatment interruptions or dose reduction, with a resultant reduction in treatment efficacy. Our department currently recommends aqueous cream, with the addition of 1% hydrocortisone cream for itchy skin. 

Radiation causes release of inflammatory cytokines and endothelial cell damage and activation that result in E-selectin expression, which in turn causes local tissue inflammation. Preclinical studies have proven that inhibition of E- selectin expression is an important step in reducing the RT-induced inflammatory response, and statins can specifically inhibit E-selectin expression in response to radiation. Consistent with this, preclinical and clinical studies have demonstrated that statins can downregulate both acute and chronic inflammatory processes. 

We designed this randomised, controlled, open-label phase 2 trial to test whether simvastatin appears to reduce the frequency and severity of skin reactions from adjuvant RT in breast cancer patients. An apparent benefit would need to be confirmed in a much larger trial. This is the only registered trial evaluating the effects of statins on acute RT toxicity.

Methods

Objectives

The primary objective of the study is to assess the impact of statins on the incidence of > grade 2 acute skin toxicity. Secondary objectives of the study are the assessments of the impacts of statins: on the time to onset of > grade 2 skin toxicity, compliance with the trial medication, statin-related toxicities and subjective radiation-related toxicities.

Patients

All patients were recruited from our institution and met the eligibility criteria of the protocol (which excluded patients taking statins within the previous 6 weeks, concurrent chemotherapy and those requiring skin bolus). Patients were randomised using a computerised method and were stratified according to fractionation schedule of radiotherapy, receiving boost or not and type of surgery (breast-conserving or mastectomy).

Treatment and evaluations

In the treatment arm patients take Simvastatin 40 mg, 1 capsule daily, commencing on Day 1 of RT treatment, and continuing for 3 weeks after completion of RT. In the control arm patients were not given any study medication. Both patients groups were treated as per the current standards for any side effects and we recommended that all patients use moisturising cream prophylactically for dry desquamation from RT.

Pre-treatment evaluation was performed during the first clinical appointment. A toxicity assessment team, who were blinded to treatment allocation, consisted of two experienced radiation therapists and two oncology nurses who were trained to use the modified RTOG scoring system on direct visual assessment. Patients were seen by this team on day one and weekly thereafter until the finish of radiation treatment and two weeks post treatment to catch maximum RT-related acute skin toxicity, then again 6 weeks after completion of RT.

The modified RTOG acute skin toxicity scoring scale used is detailed in Table 1.

	Grade
	Description

	0
	None

	1
	Follicular, faint or dull erythema, epilation, dry desquamation, decreased sweating

	2
	Tender or bright erythema, moderate oedema

	2.5
	Tender or bright erythema, patchy moist desquamation, moderate oedema

	3
	Confluent moist desquamation other than skin folds, pitting oedema

	4
	Ulceration, haemorrhage, necrosis


Table 1.  RTOG Acute Skin Toxicity Scoring Scale

Statistics

A sample size of 130 patients is needed In order to detect a reduction in > grade 2 acute skin toxicity from 55% to 35% with 90% power and one-sided alpha=0.20.

The incidence of grade > 2 skin toxicity at any stage in the radiotherapy course (including up to 6 weeks following treatment) will be compared as difference in proportions with 95% confidence intervals. The allocation of skin toxicity grade will be the worst score recorded by either visual assessment. The time (in weeks) to maximum toxicity score for each group will be analysed using the student’s t test or, if non-parametric, the Wilcoxon rank test.

The incidence of additional topical treatment at any stage in the radiotherapy course will be compared as difference in proportions with 95% confidence intervals. 

Patient questionnaires will be analysed according to changes in the linear analogue scale scores over time for each patient. The distribution of the maximum differences in patient scores in each group will be compared using the student’s t test, unless evaluation of the data suggests non-parametric distribution, in which case the Wilcoxon test will be used.

Compliance with the trial tablets will be assessed as the proportion of patients taking all planned study medication using the chi-squared test.

Further exploratory analyses will be conducted, comparing the mean number of days of unplanned treatment delays and number of fields used. A p value < 0.05 (two-sided) is considered statistically significant. All analyses will be intention-to-treat.

Results

 The trial was commenced with the first patient recruited and randomised on 01/02/2013. A total of 244 patients were triaged from the new patient appointment diary; 149 met the eligibility criteria of whom 79 signed informed consent and have been enrolled into the trial as of 30 June 2014. Seventy-five patients declined to participate in the trial and 93 patients were excluded: 55 were already on statins at the time of screening and 38 did not meet the eligibility criteria. A few patients identified at triage were inadvertently not offered trial participation. 

This report details blinded data (including treatment allocation) for the cohort of 55 patients who have completed the study and for whom data entry has been completed to date; patient data including treatment allocation will not be unblinded until all patients have completed study assessments. Characteristics of enrolled patients are listed in Table 2. 

Of these 55 patients, 53 patients completed all study treatment. 2 patients withdrew from the study, both within the first week: one developed brain metastasis and a second developed severe tiredness and did not want to continue statin tablets. RT treatment is detailed in Table 3.

Table 2.  Patient characteristics and radiation treatment

	Characteristic
	No of patients

	Age (years)
	

	< 50 
	18

	> 50 
	37

	Surgery
	

	Breast-conserving surgery
	42

	Mastectomy
	13

	Reconstruction after mastectomy
	5

	Tumour Staging
	

	T stage: 
T1
	30

	

T2
	19

	

T3
	3

	

Tis
	3

	N stage:
N0
	39

	

N1
	11

	

N2
	4

	

N3
	1

	Tumour grade: 
G1
	12

	

G2
	27

	

G3
	16

	Systemic Therapy
	

	Prior chemotherapy
	26

	Aromatase inhibitor
	23

	Tamoxifen
	19

	Trastuzumab
	9


Table 3.  Radiation treatment

	Site
	RT schedule
	No of patients

	
	Gy / fractions
	Total
	+ Boost

	Local 
	40 / 15
	41
	18

	
	50 / 25
	6
	1

	Local + regional 
	40 / 15
	1
	

	
	50 / 25
	7
	2


Toxicity assessment

Baseline assessment of 55 patients revealed 4 patients had a rash (grade 1), presumed due to infections or related to surgery. The prevalence of rash of varying grades is shown in Figure 1, and the percentage of patients with grade 2 or worse rash each week (of those available for assessment) is shown in Figure 2. Four patients were not available for follow up after treatment. One patient did not attend for the 2 weeks post-RT assessment but did attend the 6 weeks post-RT assessment.

Other endpoints included the visual analogue scales: each patient was asked to fill out a visual analogue scale at the beginning of RT, end of RT and 2 and 6 weeks after RT was completed. These data will be analysed after the last patient been completed the study. The full analysis will include evaluation of the proportion of patients with grade 2 or worse toxicity with each RT schedule, as well as those treated with a boost. 
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Figure 1.
Assessment of acute skin toxicity at each timepoint. Each bar is stacked from the bottom up, starting with grade 0; +2 and +6 weeks refers to assessments at 2 weeks and 6 weeks post-RT respectively.

Discussion

Recruitment into the study was slow, being a single institution study. However evaluation of recorded data on this cohort of 55 patients (42% of the intended total recruitment) revealed that the rate of grade 2 or worse acute skin toxicity with RT was only about half of that expected from a previous study conducted here up to 2009. At the Week 3 assessment (of 38 patients) only 26% had grade 2 or worse skin toxicity, and similarly at the 2 weeks post-RT assessment of 50 patients, only 22 had this degree of toxicity, though toxicity was expected to be maximal at that assessment. It was only in those 19 or fewer patients who were assessed in Weeks 4 to 6, who either had a boost or had 50Gy in 25#, who had >50% toxicity rates of grade 2 or worse.
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Figure 2.  
Percentage of patients assessed at each timepoint experiencing grade 2 or worse acute skin toxicity 
This data suggests that the lower rates of grade 2 or worse acute skin toxicity is likely due to the more hypo fractionated RT schedules used in the majority of patients in this study, in contrast to 50Gy in 25# being the most common schedule in our previous study.

The much lower incidence of the primary endpoint than expected means that this study is substantially underpowered compared to the protocol sample size calculations. A decision was therefore taken by the investigators that continued recruitment would not enable us to meet the primary endpoint of the study and the study has now been closed to further accrual. Enrolled patients will, however, continue on study until completion and the whole cohort will be analysed as per protocol and the results presented and published.
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