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ABSTRACT

Infantile hemangiomas (IH) are common vascular tumours. IH have a characteristic natural course. They
proliferate rapidly during the early infantile period followed by a period of gradual regression over several
years. Most of the uncomplicated IH undergo spontaneous involution, with a small proportion of cases
requiring intervention. These are children with IH in life-threatening locations, local complications like
haemorrhage, ulceration and necrosis and functional or cosmetic disfigurements. Systemic corticosteroids
have been the first line of treatment for many years. Recently, non-selective beta-blockers, such as oral
propranalol and topical timolol, have emerged as promising and safer therapies. Other treatment options
include interferon o and vincristine which are reserved for life-threatening haemangiomas that are
unresponsive to conventional therapy. This review mainly focuses on the current trends and evidence-based

approach in the management of IH.
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INTRODUCTION

Infantile hemangiomas (IH) are the most common
benign vascular tumours of infancy. IH occur in 1-4%
of the Caucasian infants and are less common in the
African and Asian races.'?! The various risk factors
include female gender, prematurity, low birth weight,
multiple pregnancies, advanced maternal age and
in vitro fertilization.”! IH most commonly affect the
head and neck region. Morphologically, hemangiomas
are classified into superficial, deep and mixed types.
Superficial hemangiomas, when fully formed, are
characterized by bright red vascular plaques or
nodules. Deep haemangiomas manifest as partially
compressible, subcutaneous, bluish vascular swellings.
Mixed haemangiomas have both superficial and deep
components. Based on their distribution, IH can also
be classified into localized, segmental, indeterminate
and multifocal.®# Localized hemangiomas are spatially
confined while in segmental IH, there are clusters of
lesions confined to a developmental segment or a large
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anatomic territory.®! In multifocal hemangiomas, the
infants have 5 or more non-contiguous lesions. They are
often associated with systemic involvement, especially
the liver. The other sites of involvement include the
central nervous system, lungs, kidneys and eyes.!*!

Unlike vascular malformations, IH have a characteristic
natural course; a rapid proliferative phase in infancy
which is followed by a gradual involutional phase over
the next several years of life. Chang et al. in their study
on growth characteristics of IH in 433 patients observed
that in most IH growth occurred before 5 months of age.
However, segmental haemangiomas showed a trend
toward higher growth rate after 6 months of age. Deeper
IH exhibited a 1-month delay in onset and also showed
sustained growth when compared to superficial IH.®! This
study highlighted that the initial few weeks up to five
months is the crucial period in IH growth. Complications
such as ulceration, distortion of vital structures and skin
disfigurement are also expected to occur during this
critical period. Hence, the treating dermatologists and
paediatricians should be aware of these facts which will
be useful in the clinical decision making.®!

Treatment indications

The treatment of IH depends on the following factors:
Type of hemangioma, stage of the lesion, location and
extent, number and distribution of the lesion (segmental /
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non-segmental), associated systemic involvement,
presence or absence of ulceration and psychosocial
distress of the parents or child. In general, any function
threatening (ocular, ear, nasal tip, lip, large disfiguring
facial lesion and genitalia involvement) or life threatening
(airway lesion) IH, which constitute about 10-20% of
the cases, need intervention [Table 1].”? The remaining
majority of the cases need only active non-intervention,
which consists of education about the natural course,
treatment options and anticipatory guidance.*”!

Systemic steroids and propranolol are the two main
drugs in the management of IH.

Pre-treatment evaluation

Most cases of IH can be diagnosed clinically, but imaging
studies (MRI, Doppler ultrasound) or tissue biopsy may
be required in doubtful cases. Additional investigations
may be required depending upon the site(s) and extent
of involvement.

Segmental hemangiomas may be associated with
visceral hemangiomatosis, with the location of
visceral lesions often correlating with the site of
cutaneous involvement. Infants with large segmental
hemangiomas on the face are at risk for PHACES
syndrome (Posterior fossa anomalies, Haemangiomas,
Arterial anomalies, Coarctation of aorta and Cardiac
defects, Eye abnormalities, Sternal clefting and Supra-
umbilical raphe) and should undergo a thorough
ophthalmological, cardiac and neurological evaluation.
Magnetic resonance imaging (MRI) with angiography
of the head and neck region is usually indicated in such
infants.®1% Similar to PHACES syndrome, segmental
hemangiomas in the perineal region may be associated
with malformations of the urogenital or anogenital
systems; these include SACRAL (spinal dysraphism,
anogenital, cutaneous, renal and urologic anomalies,
associated with an angioma of lumbosacral localisation)
and PELVIS (perineal haemangioma, external
genitalia malformations, lipomyelomeningocele,
vesicorenal abnormalities, imperforate anus and skin
tag) syndrome. Haemangiomas on the lumbosacral

Table 1: Treatment indications in infantile haemangiomas

Function-threatening haemangiomas

Ocular haemangioma

Ear

Nasal tip

Genitalia
Life-threatening haemangiomas (airway lesion)
Disfiguring large facial haemangiomas
Ulcerated haemangiomas

Associated systemic involvement

region may be a marker of occult spinal dysraphism.
A spinal MRI is indicated as a screening test for all
cases with lumbosacral haemangiomas.'! Laryngeal
involvement can occur if haemangiomas are present on
the cervicofacial, mandibular or the “beard” distribution.
Affected infants should be watched for signs and
symptoms of airway obstruction (stridor, hoarseness)
and referred for a laryngeal examination.'? Infants
with multiple cutaneous haemangiomas (diffuse
neonatal haemangiomatosis) constitute another
group which is at risk for visceral involvement, and
it is generally recommended to screen the patient for
hepatic involvement by abdominal ultrasound.!*4
Raised levels of iodothyronine deiodinase have been
demonstrated in large proliferative haemangiomas,
which can lead to hypothyroidism. Till date, most
of the cases of hypothyroidism have been noted in
association with hepatic haemangiomatosis, though
increased iodothyronine deiodinase activity has
been detected in some large cutaneous lesions as
well. Hence, a recommendation has been made to
perform serial thyroid function tests in patients
with hepatic haemangiomatosis or large cutaneous
haemangiomas. 516!

Once a decision has been made to treat the haemangioma,
pre-treatment investigations should be tailored to
the chosen therapeutic modality. Before initiating
propranolol therapy, the children need to be assessed for
the following contraindications: bronchial asthma, heart
failure, sinus bradycardia, hypoglycaemia, hypotension,
heart block and known allergy to propranolol. The initial
examination should include a thorough cardiopulmonary
assessment including pulse rate, blood pressure and
blood sugar. A baseline electrocardiogram (ECG) is
usually recommended. Although echocardiography
is not a routine investigation, it may be required to
exclude functional and structural heart diseases.!!
The pre-treatment work-up before starting steroid
therapy include ruling out active infection or primary
immunodeficiency disease, (complete blood count with
differential leucocyte count, serum biochemistry, chest
x-ray and urine and stool microscopy), and a baseline
anthropometric examination (height, weight) and blood
pressure, which should be monitored serially.

Corticosteroids

Systemic corticosteroids (prednisolone) have been the
mainstay of treatment for IH, for several decades. The
mechanism of action of steroids is not entirely clear,
though it is postulated to have an inhibitory effect on
the production of vascular endothelial growth factor A
(VEGEF-A) by stem cells in haemangiomas.”'¥ Steroids are
most effective in the early proliferative phase. The usual
recommended dose is 2-4 mg/kg/day, which should
be continued until cessation of growth or shrinkage of
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haemangioma followed by gradual tapering.m”! Oral
steroids at a dose of 2-3 mg/kg/day result in 75%
response, >3 mg/kg/day show 94% response but with
greater side effects while a lesser dose of <2 mg/kg/day
results in poor response and a rebound phenomenon in
70% of the cases.'! Bennett ef al. in their meta-analysis
on the efficacy of corticosteroids for IH included 184
children in a 10-case series. Statistical analysis revealed
that a mean prednisone dose of 2.9 mg/kg (range, 1-4.5
mg/kg/day) was used over a mean period of 1.8 months
(range, 0.5-5.4 months) before the dose was tapered. The
overall response rate was 84% (range, 60-100%) and the
mean rebound rate was 36% (range, 0-65%)."! In a recent
study on 20 children with IH, the lesions responded to
oral prednisolone at a mean dose of 3.1 mg/kg/day given
for amean duration of 9.16 weeks (range, 3-15 weeks). The
mean total duration of treatment including the tapering
dose used was 29.9 weeks (range, 15-44 weeks). Overall,
90% of the cases showed >25% improvement with no case
of rebound phenomenon during their follow up period
of 6 months to 1 year.*

High dose pulse corticosteroids (methyl prednisolone
30 mg/kg/day infused over 1 hour daily for 3 days)
may be useful in IH which need immediate therapeutic
response (e.g. large peri-ocular IH with complete visual
axis occlusion or large airway haemangioma with
respiratory difficulty). Usually three or more monthly
doses are required followed by shorter oral steroid
regimen. Pope et al. in their randomized controlled trial
of oral versus high dose pulse steroids in 20 children with
problematic IH concluded that oral corticosteroids offer
more clinical and biological benefit than pulsed steroids.
However, patients in the oral steroid group had a higher
frequency of side effects such as hypertension (18% vs.
13%), abnormal cortisol levels (78 % vs. 60%) and growth
retardation.”!! Figure 1a and b show good response (of

Figure 1: (a-c) Serial photographs of haemangioma involving
the scalp responded to steroid for 3 months. (a) baseline,
(b) 3 months of treatment, c: showing cushingoid face
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hemangioma on the scalp) to steroids in one of our cases.
The child also developed Cushingoid face.

Long term steroid use is associated with many side effects.
Boon et al., in their study of complications of systemic
corticosteroid therapy for haemangiomas, identified
cushingoid facies in 44 of 62 children which began 1 to
2 months after starting at a dose of 2-3 mg/kg/day.*
Although it was not statistically significant the authors
observed that the cushingoid facies was higher in
children who received therapy for more than 6 months.
The cushingoid facies resolved spontaneously during
the final few months of tapering steroids. Twenty-two
(35%) children slipped off their growth curve for weight
during the treatment, and 91% of these children returned
to their baseline within 2 weeks to 16 months (mean,
7 months; median, 4 months) after treatment. They
also observed a transient decrease in weight gain in 26
children (42%). Of these, 23 children returned to their
pre-treatment weight curve within 2 years after therapy
(mean, 7.4 months; median, 6 months). Three children
remained at a lower percentile for a longer period of
time. Children who received treatment for more than
6 months or who received the therapy during the first
3 months of life were found to be more likely to have
this transient slowdown of gain in height. Personality
changes such as irritability, depressed mood, euphoria,
insomnia and restlessness was reported in 29% of their
cases, appeared within 2 weeks of therapy and resolved
immediately after stopping the drug. The other side
effects reported were gastric irritation (21%, n = 13),
oral and/or perineal candidiasis (6%, n = 4) and steroid
myopathy (n = 1). The overall risk of bacterial infection
was not increased. Serious complications such as aseptic
necrosis of femoral head, osteoporosis and cataracts were
not seen in any patient.”?! George et al., in a retrospective
review, found that 16 (73%) of 22 children treated with
systemic steroids had irritability, fussiness or insomnia.
Hypertension was observed in 10 patients (45%), while
abnormal morning cortisol levels were found in 13
of the 15 patients (87%) tested. In addition, low-dose
corticotropin stimulation test results were abnormal in
2 of the 3 infants tested.™ In a prospective study on 16
infants with haemangiomas treated with prednisolone
at doses 2-3 mg/kg/day for 4 weeks followed by a
tapering period (mean duration of steroid therapy
7.2months), only one case (6%) was found to have adrenal
insufficiency (on corticotropin stimulation test) after
therapy completion, which normalised 3 months later.
The authors concluded that there is a low risk of adrenal
insufficiency following completion of steroid therapy in
infants with haemangiomas. The authors commented
that measuring morning serum cortisol levels, which
is less specific than corticotropin stimulation test for
assessing the HPA axis suppression, and measuring the
cortisol levels while the patient is still on corticosteroid
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therapy could explain the higher incidence of adrenal
insufficiency reported in the earlier studies.?"

Propranolol

Propranolol is a non-selective - adrenergic receptor
blocker that recently has emerged as a good therapeutic
option in IH. In 2008, Leaute-Labreze et al. reported
regression of a facial IH in a child who was treated
with propranolol for obstructive hypertrophic
cardiomyopathy.! Ever since there has been a series of
publications describing its therapeutic efficacy and side
effects.’™*l Currently, it is widely used in IH, particularly
for complicated and ulcerated IH, and appears to be the
best therapeutic modality.*!

Oral propranolol has three different pharmacological
effects: Early, intermediate and long-term effects. The
early effect of a visible change in colour and considerable
softening of the lesion occurs within 1-3 days, after the
initiation of therapy. This is related to the B2 inhibitory
effect of propranolol that decreases the release of
the vasodilator transmitters such as nitric oxide. The
resulting vasoconstriction of the feeding capillaries is
responsible for the early changes in haemangiomas.
In view of its immediate clinical effect, propranolol
is nowadays considered as the promising therapy in
IH with ulceration or haemangiomas involving vital
structures such as eyes, airways, genitalia etc.

In the proliferative phase of IH there is an increased
expression of pro-angiogenic factors in particular the
vascular endothelial growth factors (VEGF) and basic
fibroblast growth factors (bFGF). The intermediate effects
of propranolol are due to a downregulation of both
VEGF and bFGF resulting in inhibition of proangiogenic
cascade and angiogenesis. The long term effect of
propranolol is due to apoptosis resulting in regression
of haemangiomas.!! This may be the reason for its use
in the post proliferative phase.!

Ideally, propranolol should be initiated immediately
once the decision is taken. Although there is no published
evidence that early start of propranolol therapy results
in less deforming residual skin changes, it is always
better to start the treatment as early as possible before
rapid proliferation of the tumour. A recent meta-analysis
(including 1264 children in 41 studies) showed that oral
propranolol was initiated at a mean age of 6.6 months
(range from 3 days to 10 years).”” In a single-centre
prospective study of 174 children, propranolol was
administered at a mean age of 4.8 months (0.9-29
months).® In an another recent review of 28 studies on
IH, propranolol was initiated during infancy at a mean
age of 4.5 months (range, 27 days-12 months). In 11 cases,
propranolol was started after 12 months of age.*!

In the recent consensus conference report on
haemangioma, a target dose of 1-3 mg/kg has been
recommended.” However, many researchers advocate
a dose of 2 mg/kg/day. Hermans et al. in their large
prospective study used a higher dose of 3 mg/kg/day in
patients with haemangiomas causing airway obstruction
or associated with repeated severe bleeding due to
ulceration.’! Few authors have also used a maximum
dose of 4 mg/kg/day." It is usually administered at
a low starting dose of 0.5 to 1 mg/kg/day which is
gradually escalated to the optimal dose over a period
of days to weeks.["*"!

The duration of therapy depends on the morphological
type of haemangioma, extent of involvement and the
treatment indications. Hogeling et al., based on their
randomized controlled trial (RCT), suggest a treatment
course of at least 6 months which could be modified
according to the morphological subtypes, for example
deep and mixed IH may continue to proliferate up to 1
year of age and hence, treatment may be extended up
to this period.” The mean duration of treatment varies
from 6 to 10 months. In a recent study on the propranolol
treatment in complicated IH, the authors have used the
drug for a mean duration of 10.7 months. In the deep and
mixed type haemangiomas, they continued the treatment
until the age of 12-16 months, in ulcerated lesions up to
9-12 months and in deep peri-orbital and airway lesions
up to 15-18 months of age.® Marqueling et al. in their
meta analysis of 1264 children in 41 studies found that the
propranolol was administered for an average duration
of 6.4 months (range, 1 weeks to 15 months).*"]

Oral propranolol is known to be effective during the rapid
proliferative phase but there are several reports which
have shown involution where propranolol was initiated at
the end of growth phase or later.?*%>%I Hogeling et al., in
their trial of 40 children with IH, included a combination
of growing, plateaued and involuting lesions. The authors
noted a steady decrease in percentage volume for all
weeks in the propranolol group compared to placebo.!
This suggests that propranolol can be used at all stages of
IH. Schupp et al.* and Zvulunov et al.** reported good
clinical improvement with propranolol for IH beyond
proliferative phase. However, Holmes et al. did not
observe any improvement in children with IH in whom
the propranolol was started after 9 months of age.*!
Hence, large prospective studies are needed to confirm
the efficacy of propranolol in older age group of children.

A meta-analysis shows that the overall response rate is
98% (range, 82-100%).*"! Similar efficacy has also been
observed in a large prospective study.’!! The treatment
response in most of the published studies is based on
the visual changes in the colour, volume and assessment
of serial photographs. Only few studies categorized the
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response in terms of percentage reduction. Price ef al.
defined haemangioma clearance of 75% or more by
correlating percentage of decrease in volume, cosmetically
acceptable result by the physician and/or parent and a
lack of need for further treatment. Based on these criteria
they report >75% clearance in 81% (48/59) of the cases
over a mean period of 7.9 months.#? Talaat et al. reported
75% clearance in 75% and >50% clearance in 94 % of their
80 cases with IH in 5-8 months (mean 6.53 £ 0.75).140!

With propranolol therapy, the therapeutic efficacy is
observed immediately. Sans et al. used propranolol at
a dose of 2-3 mg/kg/day in 32 children with severe IH
and noticed immediate changes in colour (within 24
hours) and softening in all the cases. Airway obstructive
symptoms and haemodynamic compromise regressed
within 48 hours.”® Hermans et al. also reported
improvement of respiratory symptoms in airway
haemangioma within hours of treatment initiation
with propranolol.’"! Propranolol also seems to be a
promising drug for ulcerated haemangiomas. Painful
ulceration in haemangioma has been reported to heal
completely within 2 months. In a recent study of 20
children with ulcerated IH, oral propranolol significantly
decreased the duration of ulceration compared with the
control group (8.7 vs. 22.4 weeks, P < 0.01).3] All these
published observations suggest that oral propranolol
can be considered as the best therapeutic option in cases
with airway and other complicated IH. Figures 2 and 3
show near complete response to propranolol in two of
our cases.

Rebound or regrowth of haemangioma, defined as
increase in size, change in colour or both, can occur
after discontinuation of treatment. Studies showed that
stopping propranolol before the age of 1 year increases
the risk of rebound growth. In deeper haemangiomas,

Figure 2: (a-d) Serial photographs of haemangioma on the
right pectoral region responded to 30 months of propranolol.
a: baseline; b: 1 month after treatment; c: 2 years of treatment;
d: 2.5 years of treatment (Courtesy of Somesh Gupta)

the proliferative phase could be longer and hence
stopping the treatment early may be a risk factor for
rebound growth.?l In a recent retrospective analysis,
the authors found that 2 of the 68 (3%) children in whom
propranolol was started at 3 months and discontinued
at 10 months, had relapsed.*?! In an another study, 2 of
32 cases had relapsed after stopping the drug before 1
year of age.” Menezes et al. in their meta-analysis found
that 14 of 64 children who had treatment for a mean
period of 5.1 months had a relapse.?! Table 2 shows
the summary of propranolol treatment in infantile
hemangioma. In these cases, propranolol was stopped
atamean age of 7.2 months.” Relapse after cessation of
propranolol after 1 year of age has also been reported.*?
In a recent meta-analysis, it has been reported in 17%

Table 2: Summary of propranolol treatment in infantile
hemangioma

Pre-treatment
assessment

Assess the patient for any contra-indications such as
bronchial asthma, heart failure, sinus bradycardia,
hypoglycaemia, hypotension, heart block and known
allergy to propranolol

Pre-treatment  Cardiopulmonary evaluation

evaluation ECG, CXR, Echocardiography, blood sugar
Dose of Target dose 2 mg/kg/day
propranolol Initiate at 1 mg/kg/day and increase to 2 mg/kg/day
after 1 week
Administered in 3 divided doses
Duration of 6 months or until complete flattening of the lesion
treatment (whichever is earlier).
In some cases the duration may have to be longer
depending on the clinical response
End-point of Complete or near complete resolution of haemangioma
treatment
Tapering of 1 mg/kg/day for 1 month
propranolol 0.5 mg/kg/day for 1 month and then stop
Monitoring Blood sugar, blood pressure, heart rate 1-3 hours after

initial dose and after dose hike followed by every 2-3 months

ECG: Electrocardiogram, CXR: Chest X-ray

&,

Figure 3: (a and b) Photographs of haemangioma on the nose
showing an excellent response to propranolol for 10 months. a:
baseline; b: 10 months of treatment (courtesy of Somesh Gupta)
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of children who received propranolol for an average
of 6.4 months.””! Relapsed haemangiomas have been
effectively re-treated with propranolol.*?l They can also
be treated with adjunctive systemic steroids.*!

Propranolol-resistant IH have also been described
as an absence of treatment response either in the
proliferative phase or during the post-proliferative
phase, after at least 4 weeks of oral propranolol at
dosage of 22 mg/kg/day.*¥ It is reported to occur
at a frequency of 0.9% (10/1130). Of the 10 such
cases reported from France, 8 had haemangioma
on the face. Five children were in the proliferative
phase (4.2 months) and showed continued growth.
The remaining 5 (=8 months) children, who did not
show any decrease in the IH size, were in the post-
proliferative phase.*l This phenomenon needs to
be investigated in a large scale studies in order to
understand the different factors which influence the
treatment outcome in children with IH.

Propranolol, being a beta blocker, has a negative
inotropic and chronotropic effect on the heart. The
effect on the pulse rate and BP can be seen around 2
hours after the oral dose. The most serious side effect is
hypoglycaemia especially in infants < 3 months of age
with poor feeding. The other possible side effects include
pulmonary symptoms, sleep disturbances, somnolence,
cold extremities and gastrointestinal (GI) complaints.
These adverse reactions are not serious, reversible and
dose-dependent.”! In 174 patients treated for IH from a
single centre, 108 children (62.1%) had 1 or more adverse
reactions. The two most common problems were cold
extremities (63, 36.2%) and nocturnal restlessness (39,
22.5%). Twenty-eight children (16.1%) were less active
during the day. Lower blood pressure was observed in
6 cases (3.4%). Sixteen patients (3.2%) had pulmonary
symptoms, out of which 9 needed treatment. In 12
children (6.9%), GI complaints were recorded.! In
another meta-analysis of 39 studies in 1189 children,
371 cases had adverse reactions. The most common
adverse event was sleep changes, which included
insomnia, nightmares, night restlessness, fatigue and
sleep disturbance in 136 cases followed by acrocyanosis
in 61 children. There were 41 reports of GI problem like
diarrhoea and gastroesophageal reflux. Respiratory
adverse events were seen in 35 patients. Hypotension
and bradycardia were seen in 39 and 8 cases, respectively.
Hypoglycaemia was reported only in 4 cases.””) The other
side effects reported in the literature include irritability,
profuse sweating and temporary hypotonia.*’!

Steroids versus propranolol

There are only a few studies, retrospective and open
RCTs which have compared the efficacy of these two
drugs. In a recent multi-centric retrospective analysis of

propranolol versus corticosteroids for IH, 110 children
were studied. Sixty eight children received propranolol
ata dose of 2mg/kg/day for a mean period of 7.9 months
(range, 3.5-14 months) and 42 received prednisolone
at a dose of 4 mg/kg/day for a mean period of 5.2
months (range, 2.5-8.0 months). On comparing the
outcome parameters, 56 of 68 (82%) on propranolol
achieved clearance of 75% or more compared to only
12 of 42 (29%) patients in the steroid group (P < 0.01).
Only 1 child in the propranolol group had side effect in
contrast to all the cases in the steroid group (P < 0.01).
Other outcome parameters such as the number of cases
with ulceration [4 (6%) vs. 11 (26%); P < 0.01] and the
number of cases who required surgical referral [8 (12%)
vs. 12 (29%); P = 0.03] were also significantly lower in
the propranolol group than in the steroid group.? In
another retrospective study, 12 selected pairs of infants
were compared. The mean duration of treatment in the
steroid and propranolol groups was 12.7 months (range,
5-28 months) and 10.6 months (range, 7-13 months),
respectively. Investigator rating after 1, 2 and 6 months
of treatment suggested that the response to propranolol
is significantly better than steroids. Using VAF, the
mean improvement after 6 months of treatment in both
groups was 44.8% and 78.7%, respectively (P < 0.001).4"!
In an open RCT from India, the authors have compared
the efficacy of oral propranolol versus steroids versus
both in 30 children with IH. The children were treated
for a minimum period of 3 months. Group A received
propranolol (2-3 mg/kg/day), group B received
prednisolone (1-4 mg/kg/day) and group C was treated
with both. Children in groups A and C had a significantly
earlier response (mean initial response time in group
A - 4.1 days; Group C - 4.7 days vs. Group B - 9.8 days;
P <0.05). Flattening of the haemangioma lesion was also
sooner and more significant in group A and C than in
group B (P < 0.05). The mean reduction in the size was
significant in group A and C at 3, 6 and 12 months while
in group B it was significant only at 6 months. Groups B
and C had higher number of complications.*! From these
reports, oral propranolol appears to be a better drug
than steroids. However, prospective blinded RCTs will
provide better understanding of its efficacy and safety.

Other systemic drugs

Other treatment options like interferon o, vincristine
and cyclophosphamide are reserved for life-threatening
haemangiomas which are unresponsive to conventional
therapy.*”]

TOPICAL THERAPY

Timolol

Timolol is a non-selective B blocker which is used for
increased intra-ocular pressure. In 2010, Guo and Ni first
reported the clinical response to timolol 0.5% solution
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in a 4-month-old infant who had a thin haemangioma
plaque on the upper eyelid.*® Subsequently, several
pilot studies and case series have shown its clinical
efficacy.[*%? It has been mostly used for localized, non-
ulcerated superficial IHs. Chan ef al. found timolol to
be more effective for lesions with a mean diameter of
<11.3 mm (i.e. 100 mm?® in volume) as compared to larger
lesions.”¥ It is to be applied two times a day. One drop
of timolol maleate (0.5%) contains 0.25 mg of the drug.”*!
Itis recommended to apply 1 drop of the gel two times a
day. Some authors recommend 3-4 times application.
Timolol does not penetrate deeply and hence it is not
useful in deep haemangiomas.® Treatment is more
effective in the proliferative phase than in the involution
phase, and also, plaques respond better than nodules.*!

Recently, the safety and efficacy of topical timolol
has been studied in a blinded, randomized, placebo-
controlled trial. The medications (topical timolol
maleate gel 0.5% and placebo) were applied (1 drop)
twice daily for 24 weeks. The response was periodically
assessed. The authors observed that there was a
significant improvement in absolute volume reduction,
proportional growth and clinical appearance after 12-16
weeks of timolol therapy compared to the placebo group.
No significant side effects were reported. The authors
suggested that 2 drops per day application of topical
timolol maleate 0.5 % gel is safe and effective therapy
for IH which does not require systemic medications.®

Propranolol

Topical propranolol 1% ointment has been used successfully
in the treatment of superficial IHs, especially as an adjuvant
therapy during the wait-and-watch period. Kunzi-Rapp et
al. in their series of 45 cases of superficial haemangiomas,
used propranolol 1% ointment locally twice daily.> Of the
65 haemangiomas treated, 59% showed regression and 26 %
had cessation of growth. In 15% of the cases, no response
was seen. Concomitant use of propranolol ointment with
pulsed dye laser (PDL) in two of their cases of ulcerated
haemangioma led to healing of ulcers in 3 and 6 weeks,
respectively. In a retrospective chart review by Xu et al.,
16 (57%) out of 28 haemangiomas demonstrated good
response, 9 (33%) showed partial response and 3 (10%) had
no response.* No side-effects have been reported so far.

Imiquimod

Imiquimod, an immune response modifier with anti-
angiogenic and pro-apoptotic properties, has been used
in the treatment of superficial IH. Imiquimod 5% cream is
applied on alternate days at bed time and left for 8 hours. It
is washed with mild soap the next morning. The duration
of therapy is about 4 months. Severe inflammatory
reactions may occur with application of imiquimod. Qiu
et al. studied the efficacy and safety of imiquimod in their
retrospective comparative study of imiquimod versus

timolol in superficial proliferative IH. They found that
the efficacy of imiquimod was comparable with timolol.
However, inflammatory changes were seen in 13 of 20
(65%) cases in the imiquimod group while none of cases
in the timolol group had side effects.">!

Topical steroids

Potent steroids have been used to treat flat or minimally
raised vascular plaques of IH particularly at sites prone
to ulcerations and disfigurement. Described adverse
effects include localised atrophy, hypopigmentation,
hypertrichosis and infections. Garzon et al. retrospectively
studied the clinical effects and safety of ultrapotent
topical corticosteroids (clobetasol propionate 0.05%
in 27 infants, betamethasone dipropionate 0.05% in 4
and halobetasol propionate in 3 cases) in 34 children.
The treatment was given for a period ranging from
4 weeks to 21 weeks. They found that 35% showed good
response, 38% partial response and 27% no response.
The authors found good safety profile for lesions at all
sites, including the peri-ocular region.”! Following the
successful reports of topical timolol, topical steroids are
less often prescribed in the current practice.

Other modalities

Pulsed Dye Laser (PDL)

PDL has been used successfully for the treatment
of ulcerated IH, which reduces the pain and
promotes healing.®® It is also used to remove the
residual telangiectasia. However, the use of PDL in
uncomplicated IH is controversial. There are non-
randomized studies which claim that PDL is better than
the wait-and-watch policy.*" In a large prospective
RCT by Batta et al., 121 children with uncomplicated
early haemangiomas were assigned to PDL (585 nm)
treatment or observation."! At the end of 1 year, there
was no significant differences between the 2 groups
(60 in PDL group, 61 in observation group) in terms of
complete clearance or residual features. The adverse
effects were significantly more in the PDL group
which led the authors to conclude that PDL is no better
than observation in uncomplicated superficial IH.[!
In another recent prospective RCT on 22 infants, the
intervention group was treated with PDL (595 nm). The
authors did not observe any difference in echo depth or
surface area at 1 year between the intervention (n =11)
and observation groups (1 =11). However, the cosmetic
outcome was significantly better in the PDL group.[®?
In a comparative study between traditional PDL (585
nm) and long PDL (LPDL; 595 nm), the authors found
that a similar number of infants achieved complete
clearance or showed minimal residual signs at 1 year of
age (14/26, 54% in PDL group vs. 17/26, 65% in LPDL
group; P = 0.4), although the infants in LPDL group
suffered significantly less side-effects like hypo- or
hyperpigmentation, textural changes and the period of
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maximal proliferation was also significantly shortened
(106 days in LPDL versus 177 days in PDL group).[*’]

There is no consensus on the optimal settings of PDL and
selection of type of haemangiomas suitable for treatment
with laser. Currently, the use of PDL is confined to the
treatment of ulceration and post-involution erythema
and telangiectasias.*

Other lasers

Frequency-doubled Nd:YAG laser was found to be
less effective than PDL in a retrospective study on 50
infants with superficial IH.'! In another study, the use

of sequential 595-nm PDL followed by 1064-nm Nd:YAG
laser led to excellent response in 18 (72%) out of 25
infants with IH on skin and mucous membrane in the
head and neck region.*! Good results with intralesional
therapy using KTP laser have been described in treating
voluminous haemangiomas.®”]

The level of evidence with respect to studies using
various treatment modalities is given in Table 3.

Congenital haemangiomas
These are fully formed haemangiomas at birth. There
are two sub-types: Rapidly involuting congenital

Table 3: Level of evidence: Therapeutic modalities*

Authors Study Level of evidence Number of patients Treatment

Barlow et al., 1996 Case series 4 7 PDL

Boon et al., 1999 Retrospective analysis 4 62 Oral corticosteroids

Bennett et al., 2001 Systematic review 2A 184 Oral corticosteroids

Batta et al., 2002 RCT 1B 121 (60 PDL, 61 observation) PDL vs. observation

David et al., 2003 Cohort study 2B 78 PDL

Garzon et al., 2005 Retrospective analysis 4 34 Topical corticosteroids

Pope et al., 2007 RCT 1B 20 (10 in each group) Oral vs. high dose pulse

corticosteroids

Sans et al., 2009 Cohort study 2B 32 Propranolol

Rizzo et al., 2009 Retrospective analysis 4 90 PDL

Zimmermann et al., 2010 Literature review 4 68 Propranolol

Hogeling et al., 2011 RCT 1B 39 (19 propranolol, 20 placebo) Propranolol

Menezes et al., 2011 Systematic review 2A 154 Propranolol

Schupp et al., 2011 Cohort study 2B 55 Propranolol

Zvulunov et al., 2011 Retrospective analysis 2B 49 Propranolol

Grover et al., 2011 Cohort study 2B 20 Oral corticosteroids

Price et al., 2011 Retrospective analysis 3B 110 (68 propranolol, 42 oral Propranolol vs. oral
corticosteroids) corticosteroids

Bertrand et al., 2011 Retrospective analysis 3B 24 (12 propranolol, 12 oral Propranolol vs. oral
corticosteroids) corticosteroids

Mhanna et al., 2011 Case series 4 3 Propranolol

Hermans et al., 2011 Retrospective analysis 4 20 Propranolol

Oranje et al., 2011 Case series 4 20 Topical timolol

Katona et al., 2012 Retrospective analysis 4 22 Propranolol

Chan et al., 2013 RCT 1B 41 (19 topical timolol, 22 placebo) Topical timolol

Malik et al., 2013 RCT 1B 30 (10 propranolol, 10 steroids, 10 Propranolol vs. oral
combination) corticosteroids

Kessels et al., 2013 RCT 1B 22 (11 PDL, 11 observation) PDL vs observation

Drolet et al., 2013 Systematic review 2A 1175 Propranolol

Marqueling et al., 2013 Systematic review 2A 1264 Propranolol

Hermans et al., 2013 Cohort study 2B 174 Propranolol

Semkova et al., 2013 Cohort study 2B 25 Topical timolol

Vassallo et al., 2013 Cohort study 2B 14 Propranolol

Moehrle et al., 2013 Cohort study 2B 11 Topical timolol

Qiu et al., 2013 Retrospective analysis 3B 145 (51 timolol, 94 imiquimod) Imiquimod vs. topical timolol

*Burns PB, Rohrich RJ, Chung KC, The levels of evidence and their role in evidence-based medicine, Plast Reconstr Surg, 2011;128(1):305-10,

RCT: Randomized controlled trial; PDL: Pulse dye laser
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haemangiomas (RICH) and non-involuting congenital
haemangiomas (NICH). In both the forms, the
proliferative phase occurs in utero. Unlike IH, these
are GLUT 1 negative tumours. They manifest as
erythematous to violaceous large hemispherical tumours
and a peripheral halo of pallor. The surface may show
telangiectasia. RICH completely involutes by 12-18
months of age [Figure 4a and 4b]. NICH lesions do not
involute over time [Figure 4c and d] and hence may
require surgical excision or embolization.

CONCLUSION

IH are the most common benign vascular tumours. They
are a cause of parental discomfort and anxiety and need
to be carefully assessed from the treatment point of
view. Most IH are uncomplicated and can be managed
by active non-intervention alone. However, the recent
encouraging reports of topical timolol in haemangiomas
suggest that it can be advised even for uncomplicated
localized lesions to accelerate the involution process.
Systemic steroids have been considered the therapeutic
mainstay for complicated haemangiomas for several
decades. Recently, there have been several studies
describing the efficacy and safety of propranolol in
treating infantile haemangiomas. Though comparative
studies between steroids and propranolol are few, a good
therapeutic efficacy, even in the post-proliferation phase
and a better side-effect profile has tilted the balance in
favour of propranolol. Only future prospective trials
involving a larger number of patients and a longer
follow-up period will tell whether propranolol fulfils its
therapeutic promise.

Q1. The maximum period of growth of infantile
haemangiomas occurs at the following period:
a. First week after birth

b. Birth to 5 months

c %l d

Figure 4: (a and b) Congenital haemangioma, (a) RICH at 1
month, (b) after resolution at 7 months of age, (c and d) NICH
(courtesy of Anthony ] Mancini)

c. After 6 months
d. Birthto1 year
Q2. PHACES syndrome is associated with facial
segmental haemangioma and includes all except:
a. Posterior fossa abnormalities
b. Coarctation of the aorta
c. Sternal abnormalities
d. Oesophageal stenosis
Q3. The following infantile haemangiomas require
treatment:
a. Ocular haemangiomas
b. Ulcerating haemangiomas
c. Nasal tip haemangiomas
d. All of the above
Q4. The first line of treatment of infantile haemangiomas
is:
a. Systemic corticosteroids
b. Topical corticosteroids
c. Oral propranolol
d. Vincristine
Q5. Adverse effects of propranolol include all except:
a. Tachycardia
b. Hypoglycaemia
. Bronchospasm
d. Hyperkalaemia

C

Answers online at www .jcasonline.com
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