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ABSTRACT

Case Series

Topical Sirolimus for Facial Angiofibroma in
Tuberous Sclerosis Complex:

A Case Series

Facial angiofibromas (FAs) are a distressing manifestation of Tuberous Sclerosis Complex (TSC), often leading to significant physical
and psychological burdens. Traditional treatment modalities have limitations, prompting the exploration of alternative therapies. In
the present case series, topical sirolimus, a Mammalian Target of Rapamycin (mTOR) inhibitor, was used to manage FAs associated
with TSC. Four cases (1 male and 3 female) of FAs in patients with TSC were treated with 0.1% sirolimus ointment applied once
daily. The Facial Angiofibroma Severity Index (FASI) was utilised to assess FA severity at baseline and during follow-up visits, which
spanned 3 to 12 months. Patient satisfaction and tolerability were also evaluated. Results demonstrated a consistent reduction in
FASI scores across all patients, indicating improved FA severity. Patient satisfaction varied, with higher contentment observed in
cases where treatment was initiated at a younger age. Importantly, no significant adverse effects were noted, affirming the safety
profile of topical sirolimus. These findings underscore the potential of topical sirolimus as a promising therapeutic avenue for
FAs in TSC, offering a cost-effective and well-tolerated alternative to conventional treatments. Further research is warranted to
elucidate optimal dosing strategies and long-term outcomes, but current evidence supports its consideration as a viable option in

the management of FAs associated with TSC.
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INTRODUCTION

The neurocutaneous condition known as Tuberous Sclerosis
Complex (TSC) is an autosomal dominant multisystem disorder
caused by mutations in the tumour suppressor genes TSC1 and
TSC2. TSC1 is located at gene locus 9g34.3 and codes for the
hamartin protein, while TSC2 is located at 16p13.3 and codes
for the tuberin protein [1]. Facial Angiofioromas (FA) are the most
predominant cutaneous manifestation of TSC, occurring in
approximately 75% to 90% of patients [2]. The overall incidence of
TSC varies between 1/10000 and 1/100000 [3].

The FA consists of multiple small, pinkish, erythematous hamartomas,
typically appearing between the ages of two and five and worsening
with age. These lesions are associated with spontaneous bleeding,
pain, risk of infection, facial disfigurement and impairment of patient
functions such as vision and breathing, which can ultimately
diminish the patient’s quality of life [4]. Jansen AC et al., found that
FA significantly impacts individuals and their families, with nearly half
experiencing setbacks in education or career. The condition affects
family, social and work life, with limited access to coordinated care
and moderate rates of pain, discomfort, anxiety and depression
among patients [5].

At present, available treatment options are limited to cryosurgery,
dermabrasion, photodynamic therapy, laser therapy and surgery.
These approaches have not demonstrated sustained efficacy and
accessibility in the long-term and often involve complications [6].
Less invasive topical treatment with mTOR inhibitors has been
advocated and its safety and efficacy for this purpose have been
demonstrated in clinical trials [7]. The mTOR inhibitors mimic the
functions of the TSC gene products by blocking mTOR activity.
Both sirolimus and everolimus, a 40-O-(2-hydroxyethyl) derivative,
efficiently block mTOR [8,9]. However, concerns about systemic
adverse effects limit the use of sirolimus ointment for treating FA. In
India, sirolimus is available in 1 mg and 2 mg tablets. These tablets
can be powdered and combined with a desired ointment, cream, or
gel base to create a topical preparation.
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Case studies have reported various formulations, production
methods and dosages, but only a few have evaluated rash intensity
or treatment response with a scoring method [7,10,11].

The present series highlights our experience using 0.1% sirolimus
ointment in four cases of FA and aims to determine its efficacy using
the standardised and validated Facial Angiofiboroma Severity Index
(FASI).

CASE SERIES

The four respondents, consisting of one male and three females
aged between five and 19 years, were diagnosed to have TSC based
on the criteria established by the International TSC Consensus
Conference in 2012 [12] and they all had associated FA diagnosed
clinically. Each patient was instructed to apply a thin layer of 0.1%
sirolimus ointment to the skin lesions once in the evening, ensuring
to avoid any areas of open skin. The ointment was prepared by
combining 10 1 mg tablets of crushed sirolimus with 10 grams of
white soft paraffin and was stored in an airtight container. Written
informed consent was obtained from the patients or their guardians
and baseline clinical photographs and FASI were done. They were
reviewed every three months for clinical improvement and the
presence of side-effects. The FASI score was calculated based on
the criteria given in [Table/Fig-1] [6].

Erythema Size Extension

Skin colour-0 Small (<5 mm)-1 <50% cheek surface-2
Light red-1 Large (>=5)-2 >=50% cheek surface-3
Red-2 Confluent-3

Dark red/purple-3
[Table/Fig-1]: FASI scores [6].

FASI Score (sum of the above); Mild-<=5; Moderate-6-7; Severe- >8

Physician Global Assessment (PGA) was used to see the treatment
response, as outlined in [Table/Fig-2] [13]. Overall patient satisfaction
was assessed using a 5-point Likert scale, detailed in [Table/Fig-3]. One
patient has completed 12 months of treatment, while the others have
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Score Interpretation
+4 Marked improvement

+3 Much improvement

+2 Improved

+1 Slight improvement

0 No change

-1 Slightly worse

-2 Worse

-3 Much worse

-4 Marked worse

Score Interpretation
1 Poor satisfaction

2 Poor satisfaction

3 Average satisfaction

4 High satisfaction

5 High satisfaction

[Table/Fig-3]: 5-point Likert scale.

completed three months at the time of reporting. Improvements in the
PGA and Likert scale, as well as any adverse events, were recorded.

Case 1

A 19-year-old male presented with the onset of FA at the age of 3
years. His baseline FASI was eight, which dropped to six after 12
months of treatment [Table/Fig-4].

Baseline  Post 12 Months

Erythema

[Table/Fig-4]: Clinical photographs of lesions at baseline (left) and the end of 12-
month (right) treatment showing improvement in erythema and size.

Case 2

A 19-year-old female presented with FA since the age of 2 years.
She had a baseline FASI of seven, which decreased to five at the
end of three months [Table/Fig-5].

Baseline Post 3 Months
Erythema

[Table/Fig-5]: Clinical photographs of lesions at baseline (left) and after 3-month
(right) treatment showing no improvement.

Case 3

A 14-year-old girl presented with FA since she was four years old.
She had a baseline FASI of seven, which reduced to six after three
months of treatment [Table/Fig-6].

Case 4
A 5-year-old girl had FA since the age of 3 years old. Her baseline
FASI was six, which decreased to five in three months [Table/Fig-7].
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[Table/Fig-6]: Lesions at baseline (left) and post-3-month (right) treatment showing
size reduction.

[Table/Fig-7]: Lesions at baseline (left) and post-3-month (right) treatment showing
improvement in size.

The improvements on PGA and the Likert scale, as well as the
adverse events in each case, are tabulated in [Table/Fig-8].

Physician Overall treatment
Case global satisfaction score Reported adverse
no. Age/sex | assessment (Likert) events
1 19 years/M +3 4 Nil
2 19 years/F +2 3 Nil
3 14 years/F +2 2 Nil
4 5 years/F +5 4 Nil

[Table/Fig-8]: Summary of baseline characteristics and clinical improvement

based on PGA, Likert scale and adverse events.

DISCUSSION

The TSC is characterised by the development of hamartomas
affecting multiple organ systems. In individuals with TSC, the
mTOR pathway is hyperactive in dermal fibroblast-like cells,
prompting epiregulin production and excessive epidermal cell
proliferation. This, along with increased angiogenesis, drives FA
development [14]. Sirolimus is a lipophilic lactone isolated from
Streptomyces hygroscopicus; it inhibits mTOR, curtailing cell
growth, suggesting a potential treatment avenue [9]. Sirolimus
has been proven to be an effective mTOR inhibitor for FAs linked
to TSC [7-10].

The authors experience with 0.1% sirolimus ointment was
concordant with a Turkish case series comprising 12 children,
which reported significant improvement in erythema and reduction
in tumour size. The change in average FASI score was significantly
different after treatment [15].

It is hypothesised that early-stage growing tumours, which have a
higher proliferative component, may respond better to sirolimus.
Hence, it could be more beneficial when instituted at an early age
[13]. In the present case series, case 4 was started on treatment at
five years of age, case 3 at 14 years and the other two at 19 years
of age. Noticeable improvement was recorded in all the cases, but
patient satisfaction was highest in case 4. Thus, topical sirolimus
may have benefits at any age of presentation, but the best results
may be seen when treatment is started early.

Wataya-Kaneda M et al., reported the effects of different topical
concentrations of sirolimus on angiofibromas for varying durations
and concluded that the optimal concentration of sirolimus was 0.2%
[7]. Since there is no clear endpoint for topical sirolimus in FA and
prolonged treatment is the norm-and considering the lower socio-

Journal of Clinical and Diagnostic Research. 2024 Nov, Vol-18(11): WR01-WR03



www.jcdr.net

economic status of the patients, the authors finalised 0.1% topical
ointment for our patients due to its greater cost-effectiveness and
compliance.

Although the present case series did not study the quality of life,
the authors assessed overall satisfaction related to the treatment,
wherein the participants (or their parents) were asked to consider the
cosmetic as well as mental satisfaction while scoring the treatment.
All the cases tolerated the application well and experienced no side-
effects.

The findings of the present case series cannot be generalised
due to several limitations. First, the study lacked randomisation,
which may introduce bias. Second, the small sample size limits
the reliability of the results. Additionally, the short follow-up period
makes it difficult to assess the long-term effectiveness and safety of
sirolimus ointment. Furthermore, the formulation used in the present
study was manually prepared, which may lead to inconsistencies
in concentration and potency, potentially affecting treatment
outcomes. To validate these results, larger randomised controlled
trials with standardised formulations and longer follow-up periods
are needed.

CONCLUSION(S)

Topical 0.1% sirolimus ointment appears to be a promising treatment
for FA in individuals with TSC, particularly in resource-limited settings
where affordability is crucial. The treatment was well-tolerated, with
no reported side-effects and resulted in a significant improvement in
FASI scores.
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