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Research protocol

Aim: To investigate the effect of topical Timolol in prevention of complications and need for further interventions for clinically significant infantile haemangiomata.
Introduction: 

As the most common vascular tumour of infancy, infantile haemangiomata are a major source of concern and stress for parents around the world, affecting around 3-5% of all infants worldwide. They often proliferate rapidly in the first year of life and then subsequently spontaneously involute gradually in young children. A small proportion of patients may develop ulceration and haemorrhage that can result in disfigurement, tissue necrosis and even life-threatening complications.
Background:

More and more options have been introduced for treatment of haemangiomata nowadays, and topical Timolol eye drops - a drug previously used for glaucoma patients - has been widely used across the world for eligible patients in view of its safety profile and potential benefits. However its role in the management of infantile haemangiomata is still not well defined. Previous studies suggest that a consensus on preparation, dose and duration is needed, yet the indications and benefits for Timolol usage for this condition is still not known.
We aim to evaluate the effectiveness of use of topical Timolol in prevention of complications and need for further interventions for clinically significant infantile haemangiomata. We expect topical Timolol to reduce the subsequent need for systemic beta blocker or laser treatment for infantile haemangiomata.
Study period: 

11/2016 - 12/2017
Target patients: 

All Chinese patients less than 1 year old with non-ulcerated superficial infantile haemangiomata of less than 2cm in longest diameter in at risk areas without previous medical or laser treatment seen in UCH during the study period.
Inclusion criteria:

1) Chinese Patients

2) Patients less than 1 year old at first consultation at United Christian Hospital within study period with parental or legal guardian’s consent

3) Superifical haemangiomata

4) Non-ulcerated haemangiomata

5) Haemangiomata less than 2cm in longest diameter

6) Located in at risk areas (e.g. tip of ears, tip of nose, ends of phalanges, facial areas, buttocks, perineum, axilla)

7) Haemangiomata with no previous treatment

Exclusion criteria:

1) Patients more than 1 year old at first consultation

2) Infantile haemangiomata sized more than 2cm in length or width

3) Non-Chinese population

4) Pre-treated haemangiomata

5) Haemangiomata with mixed or deep component

6) Non-infantile haemangiomata such as non-involuting congenital haemangiomata (NICH)

7) Syndromal haemangiomata (e.g. PHACES syndrome)

8) Complicated or ulcerated haemangiomata or those that require specific treatment

Major ethical issues:

Patient data confidentiality: patient data kept in a password-protected devices accessible by the investigators. The HKID number will not be used for patient identification purposes. All photos taken will be stored in password-protected devices accessible by the investigators without the use of HKID number.

Method:

All patients with superficial haemangioma that fit our inclusion criteria in our hospital will be recruited for the study, where patients can choose whether to reject or accept the recruitment.

Accepted patients will be randomized to either the Timolol group or the no-Timolol group. 0.5% Timolol maleate will be prescribed at 1 drop (0.25mg) per 1cm in length/width of lesion twice daily for 6-12 months. Patients will be followed up regularly, with the patient's study code recorded. The lesion will then be photographed to document its colour, superficial and deep components and margin regularity by way of password-protected devices available only to the investigators. A colorimeter will be used to measure the amount of pigment in the vascular lesion. The width, length, depth and blanchability of the haemangioma will be measured and documented in the patient's CMS. The data will then be analysed qualitative and quantitatively.

Patients will be observed for up to 1 year, and Propranolol, laser treatment or more aggressive treatment will be given if the haemangioma meets the following criteria

1. Rapid increase of at least 20% in size
2. Develops mixed or deep component
3. Develops ulceration
4. Impairs with vital function (e.g. breathing, vision)
5. Risk of permanent disfigurement
The follow up interval and frequency will be the same as those who opt not to enroll in this study. Patients do not need to come back for any extra visits. The assessment for study purpose will be done after their scheduled follow up in the skin clinic. 

Target number of patients recruit in the study: 150 (75 in intervention group; 75 in non-intervention group)

Patients will be withdrawn from the study if the haemangioma develops complications or ulceration, or parents or legal guardians opt to withdraw from the study. Appropriate treatment will then be arranged for these patients based on the clinical status.
Primary outcome:

- Change in Propranolol usage

- Incidence of complications for Infantile Haemangioma

- Change in requirement for laser treatment
Secondary outcomes:
- Side effects of Timolol
- Size in terms of length, width and height of haemangioma

- Colour of haemangioma measured by colorimetry
Outcome measurement:
Primary outcomes are calculated from recorded and reported clinical data. 

Secondary outcome are objectively measured and recorded by designated medical colleagues on follow up clinics.
Study patient recruited upon referral parental consent
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No-Timolol group











Baseline assessment

1) Documentation of measured width, size, length and blanchability of lesion
2) Explain possible side effects of medication 

3) Take clinical photo and upload to Hospital Authority computer

4) Colorimetry assessment

5) Obtain label with study code of patient and put in data book

6) Explain clinical course of infantile haemangiomata and intended benefit of Timolol




1st Follow Up: Follow-up 1 months after baseline assessment
1) Documentation of measured width, size, length and blanchability of lesion

2) Look for any side effects of medication 

3) Take clinical photo and upload to Hospital Authority computer

4) Colorimetry assessment



2nd Follow Up: Follow-up 3 month after baseline assessment
1) Documentation of measured width, size, length and blanchability of lesion

2) Look for any side effects of medication 

3) Take clinical photo and upload to Hospital Authority computer

4) Colorimetry assessment




3rd Follow Up: Follow-up 6 months after baseline assessment
1) Documentation of measured width, size, length and blanchability of lesion

2) Look for any side effects of medication 

3) Take clinical photo and upload to Hospital Authority computer

4) Colorimetry assessment




4th Follow Up: Follow-up 1 year after baseline assessment
1) Documentation of measured width, size, length and blanchability of lesion

2) Look for any side effects of medication 

3) Take clinical photo and upload to Hospital Authority computer

4) Colorimetry assessment




Assessment of primary and secondary outcome
1) Documentation of measured width, size, length and blanchability of lesion

2) Look for any side effects of medication 

3) Take clinical photo and upload to Hospital Authority computer

4) Colorimetry assessment

During study period, treatment failure is considered if any one of the following criteria is met:
a. Rapid increase of at least 20% in size
b. Develops mixed or deep component
c. Develops ulceration
d. Impairs with vital function (e.g. breathing, vision)
e. Risk of permanent disfigurement
Parents or legal guardians may also choose to opt out of the study any time during the study.

Treatment and intervention will be arranged in an appropriate and timely manner should complications occur. Modality of treatment will be individualized on a case by case basis, with early laser therapy, medical treatment or surgical treatment available if needed.

Intervention group (Timolol group)
Topical Timolol will be initiated on agreement to recruitment in the study. Local application of Timolol at 1 drop (0.25mg) per 1cm in length or width of lesion for 6 months will be prescribed for all patients. Parents or carers are taught how to apply and gently rub the applied Timolol onto the haemangiomata in a circular motion for 1 to 3 minutes. No occlusion of the lesion is necessary. Follow up will be arranged at 1 month, 3 months, 6 months and 12 months after initiation of drug.

Non-intervention group (No-Timolol group)
All treatment and follow up interval are same as intervention group. Our current practice of haemangioma treatment includes regular follow up and vigilant observation of the patient at 1 month, 3 months, 6 months and 12 months after the first consultation. Parents are educated on the diagnosis, the pathophysiology and the normal course of the lesion, detailed explanation on possible options of management and their risks and benefits, importance in avoiding ulceration or complications of the lesion, education on skin care and methods to reduce such risks, and information on contact methods and first-line management of the patient should such untoward events occur.

Statistical analysis

Statistical analysis will be performed using the Statistical Package SPSS 23 software. Categorical data will be compared using the Chi-square or Fisher Exact test (for cells less than 5), and odds ratio (OR) with 95% confidence interval (C.I.) will be calculated. Continuous variables will be compared using the independent t test or Mann-Whitney U test. A two-sided p-value is considered significant.

Data collection and privacy
All data collected in this study are solely for study purpose and will keep confidential and will be locked in a secured cabinet or stored in password protected and encrypted Hospital Authority computers. This policy will be subjected to audit. All data will only be kept for 5 years and will be destroyed afterwards. 

The Research Ethics committee and the regulatory authorities will be granted direct access to the study data for data verification. 

Potential side effects
Timolol is a safe medication. It is a non-selective beta blocker otherwise used for glaucoma patients. All studies currently done for Timolol have shown minimal side effects, with skin pruritus being the only side effect reported in a handful of patients. Timolol does not penetrate deeply and does not show systemic effects unlike other beta blockers like oral Propranolol. We will regularly follow up for any side effects, and arrange more aggressive treatment should there be such a need. 

In rare cases where patients develop complications or side effects from the medication as a result of participation in this study, please contact our study team via the phone number provided. Treatment and intervention will be arranged as soon as possible. However there will be no compensation in case such events occur. All parents or legal guardians will be kept updated with any new information available. Parents or legal guardians are free to decide whether to continue participation or opt out of the study.
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