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Abstract: During the last 5 years, many studies have shown the
efficacy of propranolol as first-line treatment for infantile hemangiomas
(IHs), but not much has been written about the role of propranolol beyond
the proliferation phase of IH (>1 year). Our aim was to assess propranolol
efficacy and safety in the treatment of patients older than 1 year. A
retrospective study of patients older than 1 year diagnosed with IH and
treated in our vascular anomalies clinic between 2009 and 2013 was
performed. Eighteen patients older than 1 year with a diagnosis of IH (15
girls, 3 boys) were identified. The mean age at the time of initiation of
treatment was 25.7 months (range 13-72 mos). Single lesions were
observed in 13 patients and multiple lesions in 5. Fifteen patients had
focal lesions and three had segmental. The median duration of treatment
with oral propranolol was 11.8 months (range 2-33 mos). Complete
response was observed in 72.2% of the patients and partial response in
27.8%. Recurrence was observed in three patients 4.7 months after
completion of therapy (range 0.3-8 mos). These patients required further
therapy with propranolol for 6 more months. Bradycardia was docu-
mented in two patients and night terrors in one patient, which led to
discontinuation of treatment. In our experience, propranolol may be
useful in the treatment of IHs beyond the proliferation phase (>1 year old),
but more studies are needed to support this observation.

Infantile hemangiomas (IHs), which are character-
ized by endothelial cell hyperproliferation, are the
most common soft tissue tumors of infancy. They
occur in 4% to 10% of children younger than 1 year
of age, with a female predominance (1,2). Most

Address correspondence to Israel Fernandez-Pineda, M.D.,
Department of Pediatric Surgery, Virgen del Rocio Children’s
Hospital, Av. Manuel Siurot s/n, Sevilla, Spain, or e-mail: israel.
fernandez.pineda(@gmail.com.

DOI: 10.1111/pde.12520

348

hemangiomas become evident within the first few
weeks of life and may be subtle at birth, after which
they enter a phase of rapid growth lasting from 3 to
6 months (3). A period of stabilization for a few
months follows, with spontaneous involution, which
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usually takes 3 to 7 years (4). High endothelial
immunoreactivity for the erythrocyte-type glucose
transporter protein (GLUT]1) is a specific feature of
IHs during all phases of these lesions and has become
a useful marker for diagnosis (5).

Although IHs are usually asymptomatic, some may
cause significant morbidity, including ulceration,
visual impairment, airway compromise, and signifi-
cant disfigurement. For decades, therapeutic options
for complicated IHs have included systemic and
intralesional steroids, interferon, vincristine, lasers,
and surgical excision (6,7).

In 2008, Leauté-Labreze et al (8) reported a series
of 11 cases in which oral propranolol, a nonselective
beta-blocker, dramatically improved the color and
texture of severe or disfiguring IHs. The exact
mechanism of action of propranolol is unclear but
may involve microvascular vasoconstriction and
modulation of angiotensin II (9). Alterations in the
cell signaling of angiogenic factors such as vascular
endothelial growth factor, basic fibroblast growth
factor, and metalloproteinases and early apoptosis of
endothelial cells may also be involved (10-12).

Since Leauté-Labreze et al’s description, other
authors have reported similar observations, although
most discuss the efficacy of propranolol during the
proliferative phase of IH. The growth cycle is typically
divided into early, late proliferative, and involution
stages, but the duration of these stages can vary
between IHs subtypes (superficial, deep, mixed) (13).

The growth characteristics of IHs were rigorously
evaluated in a large prospective study that found the
early proliferative growth phase was essentially com-
plete by 3 months of age and overall growth was
nearly always complete before 5 months of age (3,14).
Although only a small proportion of IHs grow after
5 months of age, their continued growth can cause
therapeutic challenges, functional sequelae, and con-
siderable parental anxiety (13).

Our aim was to assess propranolol efficacy and
safety in the treatment of patients older than 1 year.

MATERIALS AND METHODS

A retrospective study of patients older than 1 year
with a diagnosis of IH evaluated and treated in a
vascular anomalies clinic in a tertiary pediatric
hospital between 2009 and 2013 was performed.
Variables analyzed included age at initiation of
treatment, sex, lesion location, number of lesions,
distribution, depth of lesion, duration of treatment,
adverse reactions, and response rate to propranolol.

Before outpatient treatment initiation, an electro-
cardiogram, blood pressure and heart rate monitoring,
and serum glucose level were performed in all patients.

Patients were assessed 3, 6, 9, 18, 24, 30, and
36 months after initiation of treatment. Criteria for
therapy response included a decrease in the intensity
of color and volume. Response was defined as absent
(the lesion continued growing), stable (maintenance
or minimal reduction of volume or clearance), partial
(partial volume reduction and clearance), or complete
(total clearance and flattening or only residual telan-
giectasia).

RESULTS

Table 1 lists the clinical characteristics, treatment,
and outcomes of the patients. From 2009 to 2013, 18
patients older than 1 year with a diagnosis of ITH were
treated with propranolol at a dose of 2 mg/kg/day
(divided into two doses). Five patients received up to
4 mg/kg/day.

Fifteen girls and three boys with a mean age of
25.7 months (range 13-72 mos) at the time of treat-
ment initiation were identified. Single lesions were
observed in 13 patients and multiple lesions in 5.
Fifteen patients had focal lesions and three had
segmental lesions. The most common lesion site was
craniofacial (n = 14 [73.6%]). Seventeen patients had
mixed lesions (superficial and deep components)
(Fig. 1) and one had a deep lesion (Fig. 2). Before
propranolol treatment, 10 patients had received no
therapy, 3 were treated with corticosteroids, 4 had
partial surgical resection, and 1 had undergone laser
treatment. The median duration of treatment with
propranolol was 11.8 months (range 2-33 mos).
Complete response was observed in 72.2% of the
patients and partial in 27.8%. Recurrence was
observed in three patients 4.7 months after comple-
tion of therapy (range 0.3-8 mos). These patients
required therapy with propranolol for 6 more months.
Three patients had side effects (bradycardia in two,
night terrors in one) that led to discontinuation of
treatment. Two of these patients had a complete
response and one had a partial response at the time of
discontinuation of propranolol therapy. Both patients
(ages 14 and 25 mos) who experienced bradycardia
during propranolol therapy were treated at a dose of
2 mg/kg/day. The first patient had a complete
response (duration of treatment 2 mos) and the
second had a partial response (duration of treatment
6 mos). Bradycardia was noted in a routine follow-up
visit in both cases.
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TABLE 1. Epidemiologic Data and Response to Oral Propranolol of Patients Older Than 1 Year with Infantile Hemangiomas

Sex Age, months Lesion location Prepropranolol therapy Duration of propranolol therapy, months Response
Female 14 Mandible None 2 Complete
Female 25 Cheek, leg, helix None 6 Partial

Female 78 Lip Laser 10 Partial

Female 18 Back None 3 Partial

Female 22 Eyelid None 33 Complete
Female 24 Lip None 10 Complete
Female 14 Neck Corticosteroids 11 Complete
Female 18 Pinna None 11 Complete
Female 37 Pinna Surgery 12 Partial

Male 13 Scrotum, front Surgery 13 Complete
Female 13 Eyelid, lumbar Surgery 16 Complete
Female 17 Nose Corticosteroids 16 Complete
Female 33 Lumbar, scalp Surgery 20 Complete
Male 19 Nose None 6 Complete
Female 26 Scalp, abdomen None 7 Complete
Female 23 Elbow Corticosteroids 10 Partial

Female 48 Chin None 12 Complete
Male 22 Lip None 16 Complete

Figure 1. Mixed (superficial and deep) infantile hemangioma of the nasal tip (A) before propranolol at the age of 18 months

and (B) after propranolol at the age of 34 months.

Patients (n = 5) who received up to 4 mg/kg/day
did not respond to lower doses. Lesions were located
on the upper eyelid (n = 2), nasal tip (n = 1), shoulder
(n = 1), and lower lip (n = 1). The median duration of
treatment with propranolol was 7.2 months (range 7—
9 mos). No side effects were observed. Complete
response was documented in all the lesions except for
one, which was ulcerated before therapy.

DISCUSSION

Approximately 10% of IHs require treatment during
the proliferative phase because of life-threatening
location, local complications, or cosmetic or func-
tional risks (15). In 2008 Léauté-Labréze et al (8)
reported the incidental finding that propranolol could

efficiently control the growth of IHs. Other studies
conducted since then have shown excellent effect and
good tolerance (16). Within hours of starting therapy,
propranolol produces vasoconstriction, resulting in a
reduction in the color of the hemangioma. Schneider
et al (17) state that this involution seems not to depend
on the location of the hemangioma or the age at
initiation of therapy, although most authors agree
that a good response is expected when the therapy is
started within the first 12 months of life. Razon et al
(18) demonstrated that the involutive phase of IH
involves high apoptosis and proliferation of endothe-
lial cells and concluded that increased apoptosis
during the second year of life can offset cellular
proliferation and may be involved in initiating the
regression of hemangiomas.
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Figure 2. Deep infantile hemangioma of the chin (A) before propranolol at the age of 13 months and (B) after propranolol

at the age of 5 years.

Our aim was to assess the efficacy and safety of
propranolol in the treatment of patients older than 1
year since there are not many articles in the medical
literature in which the effectiveness of propranolol
beyond the proliferation phase is discussed. Zvulunov
et al (19) recently studied a series of 42 patients
diagnosed with TH treated with propranolol beyond
the proliferation phase. The mean propranolol dose
used was 2.1 mg/kg/day (range 1.5-3 mg/kg/day),
and they concluded that propranolol is uniquely
effective in IH, including in the postproliferative
phase, and should be considered as first-line therapy
in that setting.

The duration of treatment with systemic propran-
olol ranges from 1 to 16 months in the current
literature (20-22). In our study group, a complete
response was observed in 72.2% of cases and a partial
response in 27.7%, with a mean duration of treatment
of 11.8 months (range 2-33 mos), although a variable
rebound rate in some lesions is described after
completion of propranolol therapy (23-26). Schneider
et al (17) observed a rebound rate of 12.1%, with an
indication for a second propranolol therapy regimen
in 7.7% of the patients. Khan et al (27) isolated
CD133 hemangioma stem cells from proliferating-
phase IHs wusing anti-YCDI133-coated magnetic
beads, and their findings provide evidence of a stem
cell origin of IHs, which is in contrast to the long-held
view that IHs arise from endothelial cells. Wong et al
(28) assumed that hemangioma stem cells continue to
proliferate albeit at a slow rate in IHs, which could
explain the phenomenon of rebound growth after
propranolol therapy has been tapered. In our series,
lesion recurrence was observed in three patients that
required 6 more months of propranolol treatment,
achieving a complete response after that time.

Although propranolol is considered to be well
tolerated and associated with limited adverse reac-
tions, it should be used with caution for the first

several doses because of the chance of potential side
effects, including bradycardia, hypotension, fatigue,
bronchospasm, and hypoglycemia (29,30). Oral pro-
pranolol was administered to our patients only after
meals, which may be helpful in avoiding hypoglyce-
mia. Bradycardia was documented in two patients and
night terrors in one, which led to discontinuation of
treatment and disappearance of the side effects. No
recurrence of the lesions was observed.

Some limitations of this retrospective study should
be highlighted. There were a small number of subjects
(n = 18), and it is difficult to determine associations
between treatment duration and the type and location
of the hemangioma. Further studies are needed to
investigate the relationship between the duration of
treatment and lesion type beyond the proliferation
phase.

In conclusion, the use of oral propranolol is well
tolerated, effective, and safe in the treatment of IHs
beyond the proliferation phase (>1 year of age),
although more studies are needed to confirm this
observation.
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