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ABSTRACT

KEY WORDS:

Infantile hemangioma (IH) is the most common benign
vascular tumor in infancy. Recent advances, particularly
in beta-blocker therapy, have significantly improved the
management of IHs. Early identification and treatment of IH
may help reduce morbidity and associated complications.
In this review, experts in pediatric dermatology in Israel
who have experience in treating IH, formulated national
guidelines for the diagnosis and treatment of IHs, providing
evidence-based recommendations for selecting appropri-
ate therapeutic approaches. These Israeli national guide-
lines provide a structured approach to the diagnosis and
treatment of |H, emphasizing early referral, appropriate
treatment selection, and careful monitoring. The guidelines
serve as a critical resource for pediatricians and dermatol-
ogists, ensuring optimal patient outcomes while minimiz-
ing complications.
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Infantile hemangioma (IH) is the most common benign
vascular tumor in infancy, affecting 4-10% of new-
borns. It is more frequent in girls (3:1), premature infants,
low birth weight babies, multiple gestations, and cases
with placental abnormalities [1].

While its pathogenesis is not fully understood, IH is
thought to result from an abnormal pluripotent stem cell
response to hypoxic insults, as well as to other factors
responsible for the proliferation of endothelial cells [1,2].

IH typically appears after birth and follows three
phases: the proliferative phase with rapid growth in the
first 3—5 months, the plateau phase that is stable until
9-12 months, and the involution phase with gradual re-
gression from age 1 to 3—4 years. Approximately half of
the cases leave residual skin changes. Most IHs resolve
without complications or treatment, but early interven-
tion is recommended when cosmetic, functional, or med-
ical concerns arise. In these cases, infants should be re-
ferred for treatment as soon as possible [3].

Advances in IH research have highlighted the role of
beta-blockers in the treatment of [Hs as well as a grow-
ing awareness of both complications and the impact of
hemangiomas on quality of life [3,4].
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We proposed guidelines for selecting a tailored treat-
ment for hemangiomas through a review of the scientific
literature on the topic and the formulation of recommen-
dations by an expert consensus.

METHODS

Fifteen experts in the field of pediatric dermatology with
clinical experience in treating IHs, members of the Israeli
Pediatric Dermatology Society, and members of the Israeli
Association of Dermatology and Venereology convened
in a series of meetings to develop the guidelines. We re-
viewed scientific literature based on PubMed and other
database searches. We used relevant keywords including
beta-blockers, monitoring, international guidelines, and
infantile hemangioma. The committee focused on defini-
tions, topical and oral treatments with beta-blockers, con-
traindications to treatment, and other treatment modalities.

Based on the literature review and clinical experience,
we developed guidelines that were discussed within the ex-
pert group and sent to the committee members for approval.

RESULTS

Definitions
IHs can be classified according to their depth as superficial,
deep, or mixed. [Tablel]. Additional classifications related to

their distribution include localized hemangioma, segmental
hemangioma, undefined hemangioma, and multifocal heman-
giomas. IH with minimal or arrested growth (IH-MAG) re-
fers to [Hs that appear at presentation as telangiectatic patch-
es with minimal or no growth beyond that stage [1].

IHs may be isolated or a part of a syndrome. Syndromes
involving IHs include PHACE syndrome (Posterior fos-
sa anomalies; Hemangioma; Arterial anomalies; Cardiac
anomalies; Eye anomalies); LUMBAR syndrome, also
referred to as PELVIS/SACRAL syndrome (lower-body
hemangioma and other cutaneous defects, urogenital anom-
alies, ulceration, myelopathy, bony deformities, anorectal
malformations, arterial anomalies, and renal anomalies);
beard hemangiomas; and multifocal hemangiomas [1,5].
Syndromes, special cases of IHs, and recommended investi-
gations are shown in Table 1.

DIFFERENTIAL DIAGNOSIS

Although superficial IHs are easy to diagnose, some cas-
es of deep or mixed IHs or atypical presentations pose a
diagnostic dilemma [1,6].

A differential diagnosis for IH can encompass benign le-
sions such as capillary or vascular malformations, congen-
ital hemangiomas, locally aggressive lesions such as tufted
angiomas, kaposiform hemangioendothelioma, or malig-
nant tumors [6]. An alternate diagnosis for infantile heman-
gioma should be considered when the lesion has atypical

Table 1. Syndromes and special cases of infantile hemangiomas and recommended investigations

Syndrome Distribution Definition/association Investigation
Segmental > 5 cm on the head/ | Posterior fossa anomalies, hemangioma,  Ophthalmologist, neurologist,
PHACE syndrome neck; or < 5 cm with additional arterial anomalies, cardiac anomalies, eye = cardiologist, echocardiography,
finding* anomalies; may have sternal defects MRI/MRA head and neck
Lower-body hemangioma and other
cutaneous defects; urogenital anoma_li_es;
LUMBAR syndrome Lumbar /sacral area, lower ulceration; myelopathy; bony deformities; MRI spine, pelvis, and kidneys

limbs

anorectal malformations; arterial
anomalies; and renal anomalies;
associated with spinal dysraphism

Beard hemangioma

A segmental facial hemangioma
on the chin and mandibular area

Associated with subglottic IH, may be
associated with PHACE syndrome

ENT, optic fiber; or pulmonologist,
bronchoscopy

Multifocal hemangiomas

Defined as having 5 or more
hemangiomas (any location) on
the skin

Associated with liver hemangioma;
associated lung, gastrointestinal, brain
hemangiomas (rare)

Ultrasound of liver; in additional
symptoms, head ultrasound, chest
X-ray, gastroenterology exam

Periorbital IH

Periorbital location

Risk for ptosis, strabismus, amblyopia,
or astigmatism

Ophthalmologist

Symptomatic IH**

Large IH, or internal location;
liver hemangioma

Risk for heart failure, hemodynamic
compromise, consumptive hypothyroidism

Echocardiography, abdominal
ultrasound, thyroid function
testing (TSH, FT3, FT4)

ENT = ear-nose-throat, IH = infantile hemangioma, MRA = magnetic resonance angiography, MRI = magnetic resonance imaging, PHACE = posterior
fossa anomalies, hemangioma, arterial anomalies, cardiac anomalies, eye anomalies

*Ventral defects, aortic coarctation
**symptoms may include tachypnea, fatigue, distended abdomen

399



REVIEW

IMAJ - VOL 27 - JUNE 2025

400

features, such as late onset, firmness, hemorrhagic compo-
nents, vesicles, a bruit on auscultation, or unexplained pain.
An unusual growth pattern or lack of response to standard
treatment also warrants further evaluation [7,8].

Diagnostic tools include ultrasonography (with Dop-
pler imaging), magnetic resonance imaging (MRI) or
angiography for vascular assessment, biopsy for histo-
logical examination, and immunohistochemical testing
for glucose transporter 1 (GLUT-1), a key marker dis-
tinguishing hemangioma from other vascular anomalies
[1,7].

INDICATIONS FOR REFERRAL

The main indications for referring patients to a special-
ist are as follows: life-threatening hemangiomas, risk of
functional impairment, ulceration, associated structur-
al anomalies or disfigurement, aesthetic impairment, or
scarring [5,9] [Table 2].

To assist in determining the need for referrals, the In-
fantile Hemangioma Referral Score form (IHReS) may
be used. IHReS is a validated scoring tool developed by
expert committees, aimed at improving decision-making
among healthcare professionals regarding the referral of
infants with infantile hemangioma [10].

SYSTEMIC TREATMENT

The first-line treatment for infantile hemangiomas requir-

ing intervention is systemic beta-blocker therapy. This

treatment has replaced the previous treatment of choice,

which was systemic corticosteroids [9,11].

Two therapeutic options are available in Israel:

* Propranolol is a non-selective antagonist of the f1 and
B2 adrenergic receptors [4]. Propranolol hydrochlo-
ride for systemic use (Hemangiol®, Padagis, Israel)
was approved for this indication by the U.S. Food and
Drug Administration in March 2014. The treatment
was approved for use by the Israeli Ministry of Health
in June 2017 and was included in the national health
basket in January 2020.

» Atenolol is a selective antagonist of the f1 adrenergic
receptor, with minimal effect on the 2 receptor [12].
Atenolol is not registered for the treatment of IH and
is therefore used off-label.

Possible side effects of systemic beta-blockers are
provided in Table 3 [4,9,13]. Parents should be advised
about the potential side effects, with an emphasis that
serious adverse effects are extremely rare. Contraindica-
tions for beta-blocker treatment include hypersensitivity

Table 2. Indications for referral to treatment of infantile hemangiomas

Indication Hemangioma type

Life-threatening Actively bleeding

hemangiomas Symptomatic IH

Laryngeal |H

Periocular IH
Functional impairment

Lips, oral cavity

Fingers and toes

Segmental IHs; IHs located on the lips, columella, in
intertriginous areas (e.g., neck, axillae, inguinal region),
helix of ear, gluteal cleft, perineum or perianal area

Ulceration

Segmental |H
Segmental IH of face

Segmental IH of lumbosacral

Associated structural
anomalies

thick superficial IH (2 mm)
and disfigurement

IH of tip of nose, lips, parotid gland

IH of scalp > 2 cm

IH of breast in females

Risk

Anemia, hemodynamic compromise

Heart failure, hemodynamic compromise
Airway obstruction

Ptosis, strabismus, amblyopia, or astigmatism
Feeding impairment

Finger mobility

Pain, bleeding, infection, and scarring, which may
result in aesthetic impairment

Ulceration
PHACE syndrome
LUMBAR syndrome

Segmental IH of face, trunk; IH on an extremity > 2 cm, or

High risk of scarring and/or permanent disfigurement

Permanent alopecia, profuse bleeding

Permanent changes in breast development (e.g.,
breast asymmetry) or nipple contour

IH = infantile hemangioma, PHACE = posterior fossa anomalies, hemangioma, arterial anomalies, cardiac anomalies, eye anomalies
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to the medication, certain cardiac and respiratory condi-
tions (i.e. bradycardia, uncontrolled asthma) or hypogly-
cemia predisposition [11,14].

Evidence has dispelled earlier concerns about neu-
rodevelopmental effects in infants and young children
treated with beta-blockers [14].

TREATMENT WITH PROPRANOLOL VERSUS ATENOLOL

Propranolol has been studied extensively since its first
discovery in 2008. It remains the only medication as-
sessed in a randomized controlled study [4.,9,13,14]. Pro-
pranolol hydrochloride is currently the only medication
approved by U.S. regulatory authorities and Israeli Min-
istry of Health for IHs.

Due to atenolol’s selective mechanism of action and
its reduced penetration of the blood—brain barrier, its use
is associated with fewer re-
spiratory and neurological
side effects compared to
propranolol, specifically, a
lower rate of bronchial hy-
perreactivity, agitation, and sleep disturbances [15]. In
addition, with a longer terminal half-life of 6 to 8 hours
(versus propranolol's 3 to 6 hours), atenolol has the ad-
vantage of once-daily treatment [12,14].

THE ISRAELI NATIONAL GUIDELINES FOR THE TREATMENT
OF INFANTILE HEMANGIOMAS PROVIDE A PRACTICAL,
EVIDENCE-BASED FRAMEWORK ADAPTED TO LOCAL
HEALTHCARE SETTINGS.

Table 3. Possible side effects of systemic beta-blocker
medications

Adverse effect (frequency%)

Vomiting (< 10%), diarrhea (< 10%),
constipation (1-10%), anorexia, nausea

System

Gastrointestinal

Sleep disturbances (< 10%), nightmares,

e fatigue (1-10%), agitation (1-10%)

Bronchitis (< 10%), bronchospasm
(1-10%), bronchiolitis (1-10%), dyspnea,
wheezing, bronchial hyperreactivity

Respiratory

Cold extremities and limb cyanosis
(1-10%); hypotension (1-10%), bradycardia

Hemodynamic effects
(< 0.1%), AV block (< 0.1%)

Endocrinology Hypoglycemia (< 0.1%)

TOPICAL TREATMENT

In Israel, there are two therapeutic options. Propranolol
gel is a compounded preparation formulated at concen-
trations of 4-8%. It is applied topically as a thin layer
twice daily [16]. Timolol gel-forming drops are pre-
scribed at a concentration of 0.5% and applied topically
to the skin, in contrast to their original indication as eye
drops. The dosing for timolol drops is one to two drops,
twice daily [17].

Although these topical treatments are not registered
for the treatment of IH, they are frequently prescribed
off-label, with established evidence supporting their ef-
fectiveness [16,17].

INDICATIONS FOR TOPICALTREATMENT

Topical treatment is indicated for superficial, thin heman-
gioma that is raised < 1-2 mm above the skin surface,
with a size of up to 5 cm [18]. This treatment may also be
recommended in cases where there is a contraindication
to oral treatment and/or as adjunctive treatment after oral
beta-blocker therapy [17,19].

POSSIBLE SIDE EFFECTS

Possible side effects include hypersensitivity to the for-
mulation, manifesting as a rash at the application site re-
quiring discontinuation of
therapy and initiation of a
topical corticosteroid. Rare-
ly, systemic side effects have
been reported, suggesting the
possibility of systemic absorption, particularly in ulcerated
hemangiomas [20].

Topical therapies do not require dedicated safety
monitoring. Routine followup for therapeutic efficacy
is sufficient.

ALTERNATIVE PHARMACOLOGICAL TREATMENTS

Alternative treatments should be considered if beta-block-
ers are contraindicated or cause significant side effects.
Intralesional corticosteroids may be used as an additive
treatment for small bulky lesions (e.g., lips or nose) [3,14].
Corticosteroids (prednisone/prednisolone) are dosed at
2-5 mg/kg per day for 4-12 weeks, with gradual tapering
until 9—12 months of age. Sirolimus (rapamycin) may be
effective for treatment-resistant hemangiomas, particularly
with internal organ involvement.

High dose corticosteroids and sirolimus carry a sub-
stantial risk of severe adverse events and should be lim-
ited for specialized cases under close supervision [21].
Nadolol, a non-selective beta-blocker, is an alternative
for patients who cannot tolerate other beta-blockers, al-
though it is rarely used in Israel [14,22].

OPTIMAL TIMING FOR TREATMENT INITIATION

There is a window of opportunity to treat complicated
IHs. Lesions that are potentially high risk should be re-
ferred to for treatment as early as possible, optimally by
1 month of age [9]. [Hs referred during the proliferative

401



REVIEW

IMAJ - VOL 27 - JUNE 2025

402

phase are associated with improved therapeutic out-
comes; however, intervention can still be beneficial in
later stages [9,19].

PRE-TREATMENT ASSESSMENT

The initiation of systemic beta-blocker therapy should be
conducted in consultation with a pediatric dermatologist
or a specialist experienced in treating pediatric vascular tu-
mors [9,11]. The assessment should include medical history
and physical examination. An electrocardiogram is indicat-
ed for infants with a low heart rate for their age, suspected
arrhythmias, a family history of congenital heart disease,
or maternal history of connective tissue disease. In these
cases, a consultation with a cardiologist is advised [9,11].

TREATMENT INITIATION FRAMEWORK

In healthy infants aged 5 weeks or older, and preterm in-
fants with a corrected age of 5 weeks and a minimal weight
of 4.5 kg, treatment can be started in a day hospitalization
or specialized outpatient setting under the supervision of
an experienced clinician in [H management [23].
Hospitalization is recommended in the following cas-
es: Infants under 5 weeks of age, infants of any age with
inadequate social support or infants of any age with car-
diovascular or respiratory disorders, major syndromic in-
volvement, or conditions affecting glucose balance [5,24].

INITIAL TREATMENT DOSAGE

Propranolol is given at an initial dose of 1 mg/kg/day
divided into two doses. After one week, the dose is in-
creased to 2 mg/kg/day divided into two doses. The max-
imum dose is 3 mg/kg/day divided into two doses. The
doses should be given at least 9 hours apart [25,26]. Aten-
olol is given at an initial dose of 1 mg/kg once daily, with
a maximum dose of 2-3 mg/kg/day,

For ulcerating hemangiomas or PHACE syndrome, the
initial dose is 0.5 mg/kg with gradual 0.5 mg/kg bet-block-
er medication dose escalation as appropriate [5]. This dose
is given to prevent vasoconstriction and associated compli-
cations (i.e., arterio-occlusive events, necrosis). In PHACE
syndrome the beta-blocker should be given in three divid-
ed doses to minimize changes in blood pressure [9].

MONITORING DURING TREATMENT INITIATION

Blood pressure and heart rate should be recorded before
the first dose, re-evaluated 1-3 hours later, and reassessed
after every 0.5 mg/kg/day dose escalation [9,11].
Glucose monitoring is not required [9]. To reduce the
risk of hypoglycemia, parents should be instructed to ad-

minister the medication (propranolol or atenolol) immedi-
ately after feeding. If the child reduces food intake (e.g.,
due to illness), the medication should be withheld until nor-
mal feeding resumes. In addition, if the child spits out or
vomits the medication, a repeated dose should not be given
[8,9]. While on systemic treatment, the infant's vaccination
plan should remain unchanged.

ONGOING TREATMENT MONITORING

During beta-blocker therapy, routine follow-up with a pe-
diatrician or well-baby clinic is recommended. Monitor-
ing should include pulse and blood pressure monitoring,
which can be performed during clinic visits. Some experts
suggest that blood pressure and heart rate monitoring be-
yond the initial treatment phase is unnecessary [9,27].
Dose adjustments (beyond weight-based modifications)
and medication alteration when needed, should be made by
a pediatric dermatologist or a vascular lesions specialist [9].

DURATION OF TREATMENT

The standard duration of beta-blocker treatment is at least
6 months, typically continuing until 12-15 months of age.
In some cases, extended treatment may be considered based
on clinical judgment, particularly for hemangiomas with an
elevated risk of recurrence or those that have not achieved
optimal therapeutic response. If treatment is initiated during
the regression phase (after the proliferative phase), it should
continue until stable improvement is achieved, as deter-
mined by clinical assessment [19,28].

TREATMENT DISCONTINUATION

Discontinuation of treatment is determined by the treat-
ing physician and based on clinical evaluation, when
the hemangioma has stabilized or regressed; when it has
shown improvement in color and volume, with minimal
redness, residual telangiectasia, skin thickening, or swell-
ing, and without functional impairment.

If the hemangioma has fully regressed, treatment
should continue for at least 6 months from treatment start
or until the child reaches 12 months of age [4,14]. Taper-
ing (gradual dose reduction) is not required [9].

The guidelines for treatment initiation, monitoring,
and discontinuation are summarized in Table 4.

RISK OF RECURRENCE

Recurrence occurs in 10-25% of cases and is more com-
mon if treatment is discontinued before 12 months of age,
and especially before 9 months. Recurrence risk is higher
in mixed, deep, or segmental hemangiomas; lip hemangi-
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omas; and in female infants. Recurrence may occur from
the end of beta-blocker treatment up to 6 months after
discontinuation [28].

RECURRENCE MANAGEMENT

If hemangioma recurrence occurs (i.e., redness or volume
increase), treatment should be resumed at the previous
effective dose based on clinical assessment. In mild re-
currence cases, topical beta-blockers (timolol drops or
propranolol gel) may be considered. Observation may be
advised and parents informed that spontaneous regres-
sion may be expected [29].

ADDITIONAL TREATMENTS

Additional treatments for hemangiomas include surgery
and laser therapy. Surgery is mainly indicated to correct
residual changes such as scars or excess fibro-fatty tis-
sue. It is typically performed at ages 3 to 5 years when
the hemangioma is smaller and less vascularized. How-
ever, earlier intervention may be necessary for ulcerat-
ed or functionally impairing hemangiomas if medical
treatment fails. Laser therapy, particularly pulse dye la-
ser (PDL) at 595 nm, is effective in treating superficial
residual changes, while Nd: YAG at 1064 nm may help
with deeper lesions. The combination of laser therapy

with beta-blockers during the proliferative or ulcerated
stages of hemangiomas is still under investigation [3,14].

DISCUSSION

The purpose of the Israeli national guidelines for the
treatment of IHs is to facilitate early intervention, prevent
complications, and clarify treatment options and key con-
siderations of treatments. Identification of hemangiomas
can be performed by a pediatrician or dermatologist, but
treatment should ideally be managed by a pediatric der-
matologist or a physician specializing in vascular tumors.
While there is a general consensus on treatment indica-
tions [Table 2], duration, and follow-up [Table 4], these
recommendations are not absolute, and clinical judgment
remains essential in daily practice.

The position paper considers the available medications
in Israel, specifically systemic treatments with proprano-
lol or atenolol, and topical treatments with timolol drops
or propranolol gel. It also addresses the setting for initial
dose administration and the follow-up of treated patients,
which varies between providers and medical centers.

The Israeli national guidelines align with European
[8,11], American [9], and Australian [30] recommen-
dations with some modifications, covering all available

Table 4. Summary of recommendations for treatment initiation, monitoring, and post-treatment follow-up for treatment of infantile hemangiomas

Time period . )
Intervention Pretreatment Initiation Follow-up After cessation
i
- - Day-hospitalization; or clinic with | Every 1-3 months, in clinic If residual changes,
Clinical visit v supervision* or via telemedicine yearly until age 3-5 years
Electrocardiogram When indicated** - - -
Weight v v v -
Blood pressure v After 1-3 hours On major dose escalation® -
Heart rate v After 1-3 hours On major dose escalation® -
Give prescription: Propranolol: give 0.5 mg/kg .
propranolol 1 mg/kgl under supervision, second dose ok ZI'DEOrFerra/nlfl?hcrease
divided into 2_doses, twice 0.5 mg/kg a_fter 9 h_ours ) up fo 3 rr?g/lgg fowisd
Dose daily (at home), continue twice daily No taper needed
OR
Atenolol 1 mg/kg, once Atenolol 1 mg/kg, once under Atenolol increase up to
daily supervision, continue once daily 2-3 mg/kg as needed
- . May continue topical
Check the medication Thorough explanation of : h
Additional formulation and instruct medication administration, osRseimggoE\ac;erthss ?Tf1a cFiirr?i?:g?nL?tlelnggr:mglsc:rbgr
intervention the parents of the correct possible adverse effects, P » may Judg '

dose

and signs of concern***

add laser treatment

surgery if needed, starting at
age 3-4 years

*Hospitalization only in specific cases <5 weeks of age, low social support, medical morbidity
**Indicated for infants with a low heart rate for their age, suspected arrhythmias, a family history of congenital heart disease, or maternal history of
connective tissue disease; may consult a cardiologist

***Signs of concern: lethargy, convulsions, shortness of breath, behavioral changes
“Dose escalation > 0.5 mg/kg
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treatment options, and monitoring schedules, as agreed up-
on by the committee members.

CONCLUSIONS

The guidelines for the treatment of IHs serve as a valuable
resource for pediatricians and dermatologists in identify-
ing, diagnosing, referring, and managing these lesions.
Early referrals are crucial to prevent complications such as
deformities, scarring, and damage to vital structures.

Pharmacological treatment plays a key role in halting
hemangioma growth and promoting early regression. When
managed under the supervision of a pediatric dermatologist,
this therapy is both effective and safe for infants.

Ultimately, these guidelines provide essential support
for physicians treating infants and children with hemangi-
omas. However, they do not replace specialist evaluation
or individualized clinical judgment, which should always
guide patient care.

Correspondence

Dr. A. Ollech

Pediatric Dermatology Service, Shaare Zedek Medical Center, Jerusalem
9103102, Israel

Phone: (972-2) 666-6490

Fax: (972-2) 666-6620

Email: ayeletol@szmc.org.il

References

1. Rodriguez Bandera Al, Sebaratnam DF, Wargon O, Wong LE. Infantile
hemangioma. Part 1: Epidemiology, pathogenesis, clinical presentation
and assessment. ] Am Acad Dermatol 2021; 85 (6): 1379-92.

2. Holm A, Mulliken JB, Bischoff ]. Infantile hemangioma: the common and
enigmatic vascular tumor. J Clin Invest 2024; 134 (8).

3. Sebaratnam DE Rodriguez Bandera AL, Wong LE, Wargon O. Infantile
hemangioma. Part 2: Management. ] Am Acad Dermatol 2021; 85 (6): 1395-404.

4. Leaute-Labreze C, Hoeger P, Mazereeuw-Hautier J, et al. A randomized,
controlled trial of oral propranolol in infantile hemangioma. N Engl ] Med
2015; 372 (8): 735-46.

5. Garzon MC, Epstein LG, Heyer GL, et al. PHACE syndrome: consensus-
derived diagnosis and care recommendations. ] Pediatr 2016; 178: 24-33 e2.

6. Brockman RM, Humphrey SR, Moe DC, et al. Mimickers of infantile
hemangiomas. Pediatr Dermatol 2017; 34 (3): 331-6.

7. Saleh ]S, Whittington CP, Bresler SC, Patel RM. Cutaneous vascular
tumors: an updated review. Hum Pathol 2023; 140: 53-65.

8. Baselga Torres E, Bernabeu Wittel ], van Esso Arbolave DL, et al. [Spanish
consensus on infantile haemangioma]. An Pediatr (Barc) 2016; 85 (5): 256-
65. [Spanish].

9. Krowchuk DP, Frieden IJ, Mancini AJ, et al. Clinical Practice Guideline for
the Management of Infantile Hemangiomas. Pediatrics 2019; 143 (1).

10. Leaute-Labreze C, Baselga Torres E, Weibel L, et al. The Infantile Hemangioma
Referral Score: a validated tool for physicians. Pediatrics 2020; 145 (4).

11. Hoeger PH, Harper JI, Baselga E, et al. Treatment of infantile

haemangiomas: recommendations of a European expert group. Eur |
Pediatr 2015; 174 (7): 855-65.

12. Lee K. JAAD game changers: atenolol versus propranolol for the
treatment of infantile hemangiomas: a randomized controlled study.
J Am Acad Dermatol 2025; 92 (4): 760.

13. Yu L, Wei L, Xu Z, et al. Safety assessment of propranolol for infantile
hemangioma: a study in an Asian population. Expert Rev Clin Pharmacol
2022; 15 (2): 237-42.

14. Chinnadurai S, Fonnesbeck C, Snyder KM, et al. Pharmacologic
interventions for infantile hemangioma: a meta-analysis. Pediatrics 2016;
137 (2): €20153896.

15. Abarzua-Araya A, Navarrete-Dechent CP, Heusser F, Retamal ], Zegpi-
Trueba MS. Atenolol versus propranolol for the treatment of infantile
hemangiomas: a randomized controlled study. ] Am Acad Dermatol 2014;
70 (6): 1045-9.

16. Mashiah J, Kutz A, Rabia SH, et al. Assessment of the effectiveness of
topical propranolol 4% gel for infantile hemangiomas. Int ] Dermatol
2017; 56 (2): 148-53.

17. Pittgen K, Lucky A, Adams D; Hemangioma Investigator Group. Topical
timolol maleate treatment of infantile hemangiomas. Pediatrics 2016; 138
(3): €20160355.

18. Munoz-Garza FZ, Rios M, Roe-Crespo E, et al. Efficacy and safety of topical
timolol for the treatment of infantile hemangioma in the early proliferative
stage: a randomized clinical trial. JAMA Dermatol 2021; 157 (5): 583-7.

19. Zvulunov A, McCuaig C, Frieden IJ, et al. Oral propranolol therapy for
infantile hemangiomas beyond the proliferation phase: a multicenter
retrospective study. Pediatr Dermatol 2011; 28 (2): 94-8.

20. Wang X, Feng W, Zhao X, Liu Z, Dong L. The efficacy and safety of topical
beta-blockers in treating infantile hemangiomas: a meta-analysis including
11 randomized controlled trials. Dermatology 2021; 237 (3): 433-43.

21. Cho YJ, Kwon H, Kwon YJ, Kim SC, Kim DY, Namgoong JM. Effects of
sirolimus in the treatment of unresectable infantile hemangioma and
vascular malformations in children: a single-center experience. J Vasc
Surg Venous Lymphat Disord 2021; 9 (6): 1488-94.

22. Macca L, Altavilla D, Di Bartolomeo L, et al. Update on treatment of
infantile hemangiomas: what's new in the last five years? Front Pharmacol
2022; 13: 879602.

23. Fogel 1, Ollech A, Zvulunov A, et al. Safety profile during initiation of
propranolol for treatment of infantile haemangiomas in an ambulatory day-care
hospitalization setting. J Eur Acad Dermatol Venereol 2018; 32 (11): 2004-9.

24. Gatts JE, Rush MC, Check JE Samelak DM, McLean TW. Safety of
propranolol for infantile hemangioma in infants less than five weeks
corrected age. Pediatr Dermatol 2022; 39 (3): 389-93.

25. De Ravin E, Barrette LX, Lu J, et al. Clinical practice guidelines on
management of infantile hemangioma: a systematic quality appraisal using
the AGREE II instrument. Pediatr Hematol Oncol 2022; 39 (8): 724-35.

26. Huang CY, Perman M]J, Yan AC. Regimen for accelerated propranolol
initial dosing (RAPID). Pediatr Dermatol 2024; 41 (4): 621-7.

27. Kumar MG, Coughlin C, Bayliss SJ. Outpatient use of oral propranolol and
topical timolol for infantile hemangiomas: survey results and comparison
with propranolol consensus statement guidelines. Pediatr Dermatol 2015;
32 (2): 171-9.

28. Shah SD, Baselga E, McCuaig C, et al. Rebound growth of infantile
hemangiomas after propranolol therapy. Pediatrics 2016; 137 (4):
€20151754.

29. Mannschreck DB, Huang AH, Lie E, Psoter K, Puttgen K. Topical timolol
as adjunct therapy to shorten oral propranolol therapy for infantile
hemangiomas. Pediatr Dermatol 2019; 36 (3): 283-9.

30. Wang Q, Xiang B, Chen S, Ji Y. Efficacy and safety of oral atenolol for
the treatment of infantile haemangioma: a systematic review. Australas J
Dermatol 2019; 60 (3): 181-5.



