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Abstract

Background: Infantile hemangioma (IH) is the commonest vascular tumor
affecting children that appears in the first 2 weeks of life and follows a
proliferative phase that continues during the first year of life. After then, it
undergoes involution, which lasts for several months or years depending on the
size, site, gender, and development of complications. Report the long-term
results of oral propranolol on congenital capillary hemangiomas in patients of
treated in tertiary care hospital. Materials and Methods: Participants were
treated with oral propranolol three times daily, with inpatient monitoring of
adverse effects. The starting dosage was 2 mg/kg per day, which had been for
the remaining duration of treatment. Therapy duration was planned for 4-6
months; if there was significant relapse, the period of treatment was extended.
A photograph based severity scoring assessment was performed by three
observers to evaluate efficacy by visual analog scale (VAS). Result: The
female-to-male ratio was 4:1. The median age at start of treatment with
propranolol was 3.4 (0.6-10.2)) months. All patients were treated with
propranolol at a dose of 2 mg/kg per day. All patients completed treatment at
median age of 10.1 (8.2-18.2) months and after a median treatment duration of
8.6 (4.4-16) months. The median follow-up-time of all patients was 15 (6-20)
months. No severe adverse events were noted in our patients. 10 (25 %) showed
a reaction possibly due to the medication. In all patients, there was significant
fading of color [with a VAS of -9(-6t0-9) after 6 months] and significant
decrease in size of the infantile hemangiomas [with a VAS of -8(-3to-10) after
6 months]. Conclusion: Propranolol has been shown to be safe and a promising
therapeutic option in the treatment of cutaneous IHs. It has mild tolerable side
effect with the dose used in this study and very few complications.

INTRODUCTION

propranolol, a B-blocker, has been proven to be very
effective and safe for IHs therapy, and has replaced
corticosteroids as the first-line treatment for IHs.Fl

Infantile haemangiomas (IHs) are the most common
benign tumour in pediatric patients, and 60% of IHs
occur on the head and neck. IHs usually manifest
during the 1st month of life and the proliferative
phase extends for the first 2 years of age.[? These
haemangiomas may be disfiguring but are not usually
life-threatening or function impairing, and most
clinicians emphasize an approach of observation
before any intervention. Most IHs involute
spontaneously in the first decade of life after the 2™
year. However, a subset of IHs does not involute
spontaneously and this may lead to serious
complications and cosmetic disfigurement, and
thereby functional and psychological effects on
parents and the affected children.?! Although several
treatment modalities have been used in the past;

The mechanism of action of propranolol is not
established yet but may involve microvascular
vasoconstriction and modulation of angiotensin 11.14
Alterations in the cell signalling of angiogenic factors
and early apoptosis of endothelial cells may also be
involved.B! In this study, our objective is to study the
efficacy of propranolol in different subsets of
children in our population with IHs and to analyse
factors affecting the clinical outcome.

MATERIALS AND METHODS

We describe 50 infants with congenital capillary
hemangiomas who received treatment from the age
of 3-4 months up to the end of the first year of life.
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The study was approved by the Ethics Committee.
Informed consent was obtained from the patients’
guardians prior to the study. All patients were
admitted and monitored for 3 days, and underwent a
complete  baseline  ophthalmic  examination.
Laboratory studies including complete blood count,
blood urea nitrogen (BUN), serum creatinine, blood
sugar, sodium and potassium levels were performed
at the beginning of the study.

Treatment was initiated at a dose of 1mg/kg/day
propranolol solution (Inderal 20mg/5ml) on the first
day; if vital signs and blood sugar were stable the
dose was doubled on the following day. The
maintenance dose was 1-2mg/kg/day divided in two
doses. Patients were fed 2 to 3 hours after
administration of propranolol. They were followed
twice a week for 2 months and then monthly for 20
months. If no further benefit was observed during
follow-up, propranolol was tapered over 2-3 weeks.

Follow-up visits were scheduled monthly and at any
time in case of complications. The dosage of
propranolol was adjusted to the weight of the patient
only in case of relapse of the hemangioma or a stop
in regression after an initially observed decrease. At
each clinic visit, blood pressure, heart rate, and blood
glucose was measured, the effect of the treatment
were determined, and possible adverse events were
documented. We obtained serial clinical images to
assess the rate and degree of recurrence. A visual
scale to assess the severity of the IH was used.
Briefly, three of the authors independently evaluated
clinical images taken at baseline and in the follow-up
visits. The observer documented changes in color and
size of the lesions on a visual analog scale (VAS)
ranging from —10 to +10 by comparing follow-up
images to the baseline photograph pretreatment. On
the VAS 0 represented the baseline photograph (pre-

treatment), a decrease in color or size resulted in a —
number, an increase in color or size in a + humber.
Statistical Analysis

Data collected from the patients’ charts, ultrasound
examination, and evaluation of photographs by VAS
were entered into a computerized database. Median
and range were calculated for continuos values. The
Wilcoxon test was used to compare two related
samples and the null hypothesis was rejected with a
two-sided p value of <0.05.

RESULTS

50 patients with IH were included in the study. The
relevant epidemiologic and clinical characteristics of
the patients and details about the individual treatment
indication and duration.

=

Figure 1: Congenital capillary hemangiomas in present
study

Table 1: Baseline characteristics and treatment of infantile hemangiomas

Patient characteristics and treatment n =50
Female-to-male ratio 40:10

Type of hemangioma

Superficial 20

Deep 18

Mix 12

Location of hemangioma

Head 6

Nose 11

Mouth 15

Periocular 4

Parotid area 2

Trunk 2

Limbs 4

Ulcerated hemangiomas 1

Age initiation of propranolol (months) median (range) 3.4 (0.6-10.2)
Duration of propranolol treatment (months), median (range) 8.6 (4.4-16)
Age at end of propranolol treatment (months), median (range) 10.1 (8.2-18.2)
Duration of propranolol treatment until stopped, median (range) 8.6 (4.4-16)

The female-to-male ratio was 4:1. The median age at start of treatment with propranolol was 3.4 (0.6-10.2))
months. All patients were treated with propranolol at a dose of 2 mg/kg per day. All patients completed treatment
at median age of 10.1 (8.2—18.2) months and after a median treatment duration of 8.6 (4.4—16) months. The median

follow-up-time of all patients was 15 (6—20) months.
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Table 2: Complications and adverse effects

Observed adverse effects n (%)

Propranolol terminated because adverse effects, n

Hypoglycemia 0

Hypotension

Bradycardia

Seizure

Restless sleep

Cold extremities

Gastrointestinal problems

o|o|o(o|o|o|o

Diarrhea

Constipation

RIN|A~O P |INOF|O

Bronchial asthma

1

No severe adverse events were noted in our patients. 10 (25 %) showed a reaction possibly due to the medication.
Therapy was interrupted in one child who had temporary aggravation of preexisting asthma. All other observed
adverse effects were mild and were tolerated without discontinuing the medication.

Changes of VAS regarding color (a) and size (b) of the hemangiomas during follow-up and treatment with
propranolol (BL baseline, d days, m months); p < 0.01 for both parameters.

Table 3: Visual scale scoring as evaluated three independent observers

Case Mean + standard deviation Recurring Segmental of | Retreatment
location Age before Age at Age at maximal | component focal
propranolol propranolol recurrence
months termination months
months
Leftchest | 10+15 1.7+11 8.52+15 Superficial and Focal Yes, good
deep response
Upper lip 9+3 354+9 6.32+15 Deep Segmental Yes, good
response
Rightarm | 97 0+13 5+21 Deep Focal No

3 cases have recurrence in which did not respond of which on retreatment 2 cases responded.

iza of hemangioma
&
.
_—

6o

==

-10
-12
— pEseline 20 days One month 2 months -+ months

Figure 2: size of the infantile hemangiomas in
correlation with age

In all patients, there was significant fading of color
[with a VAS of -9(-6t0o-9) after 6 months] and
significant decrease in size of the infantile
hemangiomas [with a VAS of -8(-3to-10) after 6
months].

DISCUSSION

After the serendipitous discovery of propranolol for
the treatment of 1Hs,™ a nonselective p-blocker used
to treat hypertension, tachycardia, heart failure, and
acute myocardial infarction, numerous reports
around the world have described satisfactory
responses.[5€1 Before that systemic corticosteroids
have been the mainstay of therapy for treatment of
IHs.®l Even though propranolol has become an
attractive therapeutic alternative, there is no

universally accepted protocol with propranolol or its
dosing, and we have sparse literature about its safety
and efficacy in the Indian population, especially
infants. Through this work, we have endeavored to
clarify certain aspects on its safety profile and end
point of therapy, using a combination of subjective
and objective outcome parameters to reduce biases.
The doses used in pediatric patients for this indication
have ranged between 0.5 and 6 mg/kg/day.' In a
meta-analysis by Marqueling et al. involving 41
studies of >1200 children treated with propranolol,
with a mean dose of 2.1 mg/kg/day and treatment
duration of 6.4 months, a response rate of 98% was
noted. Serious side effects were rare, occurring in
<1% of patients.[*Y Consistent with these studies, we
chose to use 2 mg/kg/day as the regular dose, with 1
mg/kg/day as the initiating dose in all age groups.
With this dosing range, propranolol has been safe and
effective in our population.

The clinical and demographic characteristic of our
patients were mostly in agreement with those
previously described in the literature, Although we
had a mean duration of therapy as 8.6 months here, a
consensus on the ideal duration of treatment required
is not established. The authors have variably
suggested to continue propranolol for 6 months
duration, for at least the 1st year of life when the
proliferation phase is mostly over, to complete
resolution of the lesion.[*?

We did not observe any severe adverse effects,
although there have been a few reports of serious
adverse effects, particularly hypoglycemia. Adverse
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effects of beta-blockers for other medical indications
have also been reported, including hypotension,
bradycardia, bronchospasm, and hypoglycemia.
Non-selective beta-blockers are

competitive antagonists of catecholamines at the b-1
and b-2 adrenergic receptors. Beta-2 receptor
blockade may result in hypoglycemia as a result of
decreased glycogenolysis, gluconeogenesis, and
lipolysis. Lawley et al,'] reported the cases of two
patients who received propranolol in the
recommended dosage of 2 mg/kg per day. One
experienced severe hypotension and the other severe
hypoglycemia. Other authors have reported similar
cases.['*151 Burns et al,[*% stated that hypoglycemia
can be associated with poor neurological outcome.
Symptomatic hypoglycaemia can be a serious
complication of propranolol treatment. A propranolol
dosage of over 4 mg/kg per day seems to put the
pediatric patient at risk for development of
hypoglycemic events.l*”l Propranolol had to be
discontinued in one patient because of bronchial
hyperreactivity during viral infections. Bronchial
hyperreactivity is a direct effect of non-beta-
selectivity of propranolol, resulting in bronchospasm
due to pulmonic beta-2-blockade. The use of a non-
selective lipophilic beta-blocker results in several
other reported side effects. Restless sleep is probably
a direct result of the lipophilic character of
propranolol, which allows it to cross the blood brain
barrier. A solution to many of the side effects of
propranolol therapy may be the use of more selective
b-1 antagonists such as metoprolol, which, at low
dosage, have little b-2 activity; thus, in theory they
bear a lower risk of inducing hypoglycaemia and
bronchospasm. Treatment with a hydrophilic beta-1
antagonist such as atenolol may prevent side effects,
such as restless sleep. However, it is not yet known if
these selective beta-blockers will have efficacy that is
equal to propranolol. Our study confirms the
impressive results of propranolol as a treatment for
IH. It seems to be a more effective and safer
therapeutic drug than systemic corticosteroids. Its use
may be expanded to treatment of IH after the first year
of life. Because of potentially harmful side effects,
including  hypoglycemia, bronchospasm, and
hypotension, these patients is preferably treated in a
multidisciplinary setting by physicians
knowledgeable about the effects and side-effects of
propranolol.

We confirmed that IH successfully treated with
propranolol may recur 0-6 months after therapy
withdrawal. The rate of clinically visible recurrence
of IH in our series of 50 patients was 6 %, suggesting
that 3 cases propranolol does not result in permanent
shrinkage. The frequency of recurrences in patients
treated with propranolol has not been well-
characterized. In the series of cases reported by Sans
et al,[*8 2 of 25 patients (8 %) had recurrences after
treatment withdrawal. The overall response to
retreatment with propranolol was satisfactory. These
relapses occurred before the age of 11 months, which

might mean that the treatment was with- drawn
before the proliferative phase of the IH was over.[*8]
Hemangioma recurrence is also often seen in patients
treated with corticosteroids. Although a comparison
of the two treatments is not possible, it is the authors’
impression that the rate of recurrence is lower with
propranolol than with corticosteroids. The main
proposed mechanisms involved in the effectiveness
of propranolol for IH include vasoconstriction,
inhibition of angiogenesis, inhibition of the renin—
angiotensin system, and induction of apoptosis.[*%
Apoptosis of endothelial cells in the hemangioma is
supposed to be the most likely mechanism involved
in its natural involution, and propranolol has been
proved to induce apoptosis of such hemangioma
cells. As suggested, apoptosis may not be complete
in all cases after treatment withdrawal, and thus some
endothelial cells may remain proliferative after
treatment is stopped.[*® It is unknown why other IH,
showing only partial response to propranolol, do not
experience further proliferation of the remaining
endothelial cells after propranolol withdrawal.

CONCLUSION

In conclusion, Propranolol has been shown to be safe
and a promising therapeutic option in the treatment
of cutaneous IHs. It has mild tolerable side effect
with the dose used in this study and very few
complications. Although we observed a recurrence
rate of 6 % of cases of IH treated with propranolol
after withdrawal. In all, propranolol appears to be an
effective treatment for infantile hamangiomas and
should now be used as a first-line treatment in
hemangiomas when intervention is required. Also,
further studies should be needed in determining the
most effective treatment dosage, optimum treatment
duration, and exact mechanism of action of
propranolol in future.
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