








is in contrast to traditional teaching that 
involution proceeds at 10% per year (ie, 
50% of IHs resolve by 5 years of age and 
90% by 9 years of age). Parents should 
be advised that even after involution, 
residual changes, such as telangiectasias, 
redundant skin, or a scar, 3,  19 may be left. 
It is usually possible to tell whether such 
changes are going to persist by 4 years 
of age, and if concerning, consultation 
for management of these skin changes, 
particularly laser or surgical treatment, 
may be pursued.

A collection of serial photographs 
can be useful to demonstrate to 
parents the natural history of IHs 
and the process of spontaneous 
involution.154 Such photos are available 
on the Hemangioma Investigator 
Group (https:// hemangiomaeducati on. 
org/ ) and Yale Dermatology (http:// 
medicine. yale. edu/ dermatology/ patient/ 
conditions/ hemangioma. aspx) Web 
sites. Information sheets (ie, handouts) 
are available from the Society for 
Pediatric Dermatology Web site  
(http:// pedsderm. net/ ) under the  
“For Patients and Families” tab, 
and adapted versions of their 
hemangioma patient information 
and propranolol sheets are included 
in the What Are Hemangiomas? 
Propranolol for Hemangiomas, and 
Medication Information sections of the 
Supplemental Information. A video for 
parents is also available on the Society 
for Pediatric Dermatology Web site 
(https:// pedsderm. net/ for- patients- 
families/ patient- education- videos/ 
#InfantileHemangi omas). Information 
also is available from the AHRQ (https:// 
effectivehealthca re. ahrq. gov/ topics/ 
infantile- hemangioma/ consumer/ ), 158  
and answers to frequently asked 
questions are available on the 
Hemangioma Investigator Group and 
Yale Dermatology Web sites.

IHs That May Be Problematic

When confronted with a potentially 
problematic IH (ie, high risk; Table 3; 
illustrated in Figs 2–4, Supplemental 
Table 22, and Supplemental Fig 11), 
primary care clinicians are encouraged 

to consult promptly with a hemangioma 
specialist unless they have the 
experience and knowledge to manage 
such patients independently. Because 
IH proliferation may occur early and 
be unpredictable and because there 
is a window of opportunity for optimal 
treatment, caregivers can be advised 
that consultation should take place in a 
timely manner. Unfortunately, this does 
not always occur. Although caregivers 
first notice lesions by 1 month of age 
(on average, at 2 weeks) and the ideal 
time for consultation may be 4 weeks of 
age, 1 study found that the mean age at 
presentation to a dermatologist was 5 
months, by which time most growth is 
complete.21,  22

Recognizing that it may be difficult 
to obtain an appointment with a 
hemangioma specialist in a timely 
manner, caregivers and clinicians 
may need to advocate on behalf of the 
infant. In settings where a hemangioma 
specialist is not readily available, 
telemedicine triage or consultation,  
using photographs taken by caregivers 
or the clinician, can be helpful. 
In 1 academic center in Spain, 
teledermatology triage reduced the age 
at first evaluation of an infant with an IH 
from 5.9 to 3.5 months.159

Once the hemangioma specialist 
has an opportunity to meet with 
parents and evaluate the infant, a 

discussion about management can 
take place. If medical treatment is 
recommended, the specialist will 
educate parents about the medication 
and its dosing, its possible adverse 
effects, and the expected duration of 
treatment. If the medication selected 
is propranolol, as often is the case, 
a patient information sheet (such 
as that developed by the Society for 
Pediatric Dermatology or that provided 
in the What Are Hemangiomas? and 
Propranolol for Hemangiomas sections 
of the Supplemental Information) or 
information from the article by Martin 
et al160 may be provided. For families 
unable to travel to see a hemangioma 
specialist, collaborative care may be 
considered. The hemangioma specialist 
can evaluate serial photographs and 
provide the primary care clinician with 
guidance on treatment. In this case, the 
primary care clinician will assume a 
more active role in parent education.

CHALLENGES TO IMPLEMENTING THIS 
CPG

Several potential challenges exist to 
implementing this CPG. The first is the 
dynamic nature of individual IHs with 
a period of rapid growth, the degree 
of which can be difficult to predict, 
particularly in young infants. There 
are no surrogate markers or imaging 
studies that have been shown to 
reliably predict growth. Hence, frequent 
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TABLE 20  Key Action Statement 5: Clinicians should educate parents of infants with an IH about 
the condition, including the expected natural history, and its potential for causing 
complications or disfigurement (grade X, strong recommendation).

Aggregate Evidence 
Quality

Grade X

Benefits Promotes parent satisfaction and understanding, may reduce medication errors, 
may improve clinical outcomes

Risks, harm, cost May increase parental anxiety because of the need to administer medication; 
time spent in education, may increase health care costs because of the need 
for follow-up visits

Benefit-harm 
assessment

Benefits outweigh harms

Intentional 
vagueness

None

Role of parental 
preferences

Essential; shared decision-making regarding the need for treatment is vital

Exclusions None
Strength Strong recommendation
Key references  21, 22, 154
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in-person visits or a review of parental 
photos may be needed, especially in 
infants younger than 3 to 4 months. 
However, this may be complicated by the 
frequency and timing of well-child visits 
during this period. After the first-week 
visit, an infant who is well, has regained 
birth weight, and has parents who are 
experienced caregivers may not be seen 
again until 2 months of age. As noted by 
Tollefson and Frieden, 21 most superficial 
IHs have accelerated growth between 5 
and 7 weeks of age, and 4 weeks of age 
may be the ideal time for referral if high-
risk features are present. Thus, the most 
dramatic IH growth (and potentially 
permanent skin changes) may occur 
during a time when an infant is not 
scheduled to see a health care provider. 
Although awareness of this issue does 
not justify altering the interval of well-
child visits for all infants, it heightens 
the need for more frequent monitoring 
in those with possible or definite IHs. 
Prompt evaluation, either in-person or 
via photographs, is warranted for any 
infant reported by parents to have a 
changing birthmark during the first 2 
months of life.

A second challenge is the wide 
heterogeneity of IHs in terms of size, 
location, patterns of distribution (ie, 
segmental versus localized), and 
depth (ie, superficial, mixed, or deep). 
This heterogeneity, particularly when 
combined with the unpredictable 
growth of any given IH, may lead 
to uncertainty in management (ie, 
whether to treat or observe). Although 
this CPG provides guidance regarding 
risk stratification and growth 
characteristics, there is no one-size-
fits-all approach. If uncertainty exists, 
consultation with a hemangioma 
specialist (whether by an in-person visit 
or photographic triage) can be helpful.

A third challenge is the long-held 
tenet that IHs are benign and go away. 
Because of this myth, parents and 
caregivers are often reassured that 
the lesion will disappear, and this is 
accurate in the vast majority of cases. 
However, there is ample evidence that 

false reassurance can be given even in 
high-risk cases; indeed, all hemangioma 
specialists have seen examples of lost 
opportunities to intervene and prevent 
poor outcomes because of lack of 
or delayed referral. The availability 
of highly effective treatments for 
IHs makes it critical that this myth 
is debunked and that practitioners 
become more comfortable with the 
concept of identifying high-risk IHs that 
require close observation or prompt 
intervention.

Last, some geographical locations lack 
access to prompt specialty care from 
hemangioma specialists. Lack of access 
can also result in delays in referrals 
or prompt appointments. Possible 
solutions could include establishing 
resources for the photographic triage 
of cases in which risk stratification is 
uncertain or in which triage to hasten 
referral can be augmented by this 
methodology.

EVIDENCE GAPS AND PROPOSED 
FUTURE DIRECTIONS

The proportion of IHs in primary care 
settings that are truly high risk is not 
known. Even in a referral setting, the 
proportions needing active intervention 
vary depending on referral patterns.3,  161  
This information would be useful to 
pediatricians and other primary care 
providers and should be the subject of 
future research.

Scoring systems for IH severity  
have been proposed, and one in 
particular, the Hemangioma Severity 
Score, has gained some favor as 
a triage tool.162 – 164 However, more 
research is needed to ensure that 
it can accurately be interpreted by 
primary care physicians and to find 
scores that capture the vast majority 
of high-risk IHs requiring specialty care 
without overreferring.

Other important evidence gaps should be 
highlighted, including the following:

 • How safe is topical timolol as a 
treatment during early infancy, and 
which patients being treated with the 

drug need referral versus which can 
be observed without referral by the 
pediatrician?

 • Is outpatient in-office cardiovascular 
monitoring for propranolol truly 
needed in healthy infants 5 weeks or 
older? Is blood pressure monitoring 
necessary, or is measuring heart rate 
sufficient?

 • What is the role of the pediatrician in 
managing infants placed on β-blocker 
therapies (both topical and systemic), 
and are there specific time frames for 
specialty reevaluation?

 • How accurate are primary care 
physicians in identifying high-risk 
IHs using parameters such as those 
outlined in this CPG?

 • Are pediatric trainees receiving adequate 
training in risk stratification and 
management of IHs?

Some of these questions may be 
answered by research that is currently 
underway. Other studies will be needed 
to identify and remedy remaining gaps. 
Moreover, because there has been a 
tremendous accrual of information 
about IH management, there will 
need to be periodic updates as new 
information becomes available (and 
possibly sooner than the 5 years 
typical for CPGs). With such ongoing 
reassessment and revision, the 
subcommittee hopes this CPG will be 
viewed as an effective guide to IH triage 
and management and to minimize poor 
outcomes from higher-risk IHs. One 
barrier to a better understanding of IHs 
and to answering the questions posed 
here is the imprecision of current 
diagnostic codes. For example, the 
International Classification of Diseases, 
10th Revision code for “hemangioma of 
the skin and subcutaneous tissues” is 
not specific to IHs and can include other 
entities (eg, congenital hemangioma 
and verrucous hemangioma) that are 
not IHs. In addition, current diagnostic 
codes do not contain sufficient detail 
to permit appreciation of higher-
risk features, such as location or 
multifocality. Advocacy for the creation 
of a unique and exclusive International 
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Classification of Diseases, 10th Revision 
code (and appropriate modifiers) for 
IHs would be an appropriate step in 
addressing this issue.

Implementation tools for this guideline 
are available on the AAP Web site at 
https:// www. aap. org/ en- us/ professional- 
resources/ quality- improvement/ Pages/ 
default. aspx (this may leave or stay 
depending on the Digital Transformation 
Initiative). A useful resource for 
clinicians is the AAP Web page, 
“Diagnosis and Management of Infantile 
Hemangiomas” (https:// www. aap. org/ 
en- us/ advocacy- and- policy/ aap- health- 
initiatives/ Infantile- Hemangiomas/ 
Pages/ default. aspx).
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lar arterial anomalies, car-
diovascular anomalies 
(including coarctation of the 
aorta), and eye anomalies

RCT:  randomized controlled trial
SOE:  strength of evidence

REFERENCES

 1.  Hoeger PH, Harper JI, Baselga E, et al. 
Treatment of infantile haemangiomas: 
recommendations of a European 
expert group. Eur J Pediatr. 
2015;174(7):855–865

 2.  Smithson SL, Rademaker M, Adams 
S, et al. Consensus statement for the 

treatment of infantile haemangiomas 
with propranolol. Australas J 
Dermatol. 2017;58(2):155–159

 3.  Darrow DH, Greene AK, Mancini AJ, 
Nopper AJ; Section on Dermatology; 
Section on Otolaryngology–Head 
and Neck Surgery; Section on Plastic 

Surgery. Diagnosis and management 
of infantile hemangioma. Pediatrics. 
2015;136(4). Available at: www. 
pediatrics. org/ cgi/ content/ full/ 136/ 4/ 
e1060

 4.  Agency for Healthcare Research and 
Quality. Effective health care program. 

 by guest on January 20, 2019www.aappublications.org/newsDownloaded from 

https://www.aap.org/en-us/professional-resources/quality-improvement/Pages/default.aspx
https://www.aap.org/en-us/professional-resources/quality-improvement/Pages/default.aspx
https://www.aap.org/en-us/professional-resources/quality-improvement/Pages/default.aspx
https://www.aap.org/en-us/advocacy-and-policy/aap-health-initiatives/Infantile-Hemangiomas/Pages/default.aspx
https://www.aap.org/en-us/advocacy-and-policy/aap-health-initiatives/Infantile-Hemangiomas/Pages/default.aspx
https://www.aap.org/en-us/advocacy-and-policy/aap-health-initiatives/Infantile-Hemangiomas/Pages/default.aspx
https://www.aap.org/en-us/advocacy-and-policy/aap-health-initiatives/Infantile-Hemangiomas/Pages/default.aspx
https://doi.org/10.1542/peds.2018-3475
www.pediatrics.org/cgi/content/full/136/4/e1060
www.pediatrics.org/cgi/content/full/136/4/e1060
www.pediatrics.org/cgi/content/full/136/4/e1060


Available at: www. effectivehealthca re. 
ahrq. gov/ reports/ final. cfm. Accessed 
February 6, 2018

 5.  Haggstrom AN, Garzon MC, Baselga 
E, et al. Risk for PHACE syndrome in 
infants with large facial hemangiomas. 
Pediatrics. 2010;126(2). Available at: 
www. pediatrics. org/ cgi/ content/ full/ 
126/ 2/ e418

 6.  Orlow SJ, Isakoff MS, Blei F. Increased 
risk of symptomatic hemangiomas 
of the airway in association with 
cutaneous hemangiomas in a 
“beard” distribution. J Pediatr. 
1997;131(4):643–646

 7.  Kulungowski AM, Alomari AI, Chawla 
A, Christison-Lagay ER, Fishman SJ. 
Lessons from a liver hemangioma 
registry: subtype classification.  
J Pediatr Surg. 2012;47(1):165–170

 8.  Rialon KL, Murillo R, Fevurly RD, 
et al. Risk factors for mortality in 
patients with multifocal and diffuse 
hepatic hemangiomas. J Pediatr Surg. 
2015;50(5):837–841

 9.  Huang SA, Tu HM, Harney JW, et al. 
Severe hypothyroidism caused by 
type 3 iodothyronine deiodinase in 
infantile hemangiomas. N Engl J Med. 
2000;343(3):185–189

 10.  Horii KA, Drolet BA, Frieden IJ, et al; 
Hemangioma Investigator Group. 
Prospective study of the frequency 
of hepatic hemangiomas in infants 
with multiple cutaneous infantile 
hemangiomas. Pediatr Dermatol. 
2011;28(3):245–253

 11.  Rialon KL, Murillo R, Fevurly RD, et al.  
Impact of screening for hepatic 
hemangiomas in patients with multiple 
cutaneous infantile hemangiomas. 
Pediatr Dermatol. 2015;32(6):808–812

 12.  Jockin YM, Friedlander SF. Periocular 
infantile hemangioma. Int Ophthalmol 
Clin. 2010;50(4):15–25

 13.  Schwartz SR, Blei F, Ceisler E, Steele 
M, Furlan L, Kodsi S. Risk factors for 
amblyopia in children with capillary 
hemangiomas of the eyelids and orbit. 
J AAPOS. 2006;10(3):262–268

 14.  Chamlin SL, Haggstrom AN, Drolet BA, 
et al. Multicenter prospective study  
of ulcerated hemangiomas  
[published correction appears in  
J Pediatr. 2008;152(4):597]. J Pediatr. 
2007;151(6):684–689, 689.e1

 15.  Connelly EA, Viera M, Price C, Waner 
M. Segmental hemangioma of infancy 
complicated by life-threatening 
arterial bleed. Pediatr Dermatol. 
2009;26(4):469–472

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

 17.  Iacobas I, Burrows PE, Frieden IJ, 
et al. LUMBAR: association between 
cutaneous infantile hemangiomas of 
the lower body and regional congenital 
anomalies. J Pediatr. 2010;157(5):795–
801.e1–e7

 18.  Shah SD, Baselga E, McCuaig 
C, et al. Rebound growth of 
infantile hemangiomas after 
propranolol therapy. Pediatrics. 
2016;137(4):e20151754

 19.  Bauland CG, Lüning TH, Smit JM, 
Zeebregts CJ, Spauwen PH. Untreated 
hemangiomas: growth pattern and 
residual lesions. Plast Reconstr Surg. 
2011;127(4):1643–1648

 20.  Baselga E, Roe E, Coulie J, et al. 
Risk factors for degree and type of 
sequelae after involution of untreated 
hemangiomas of infancy. JAMA 
Dermatol. 2016;152(11):1239–1243

 21.  Tollefson MM, Frieden IJ. Early 
growth of infantile hemangiomas: 
what parents’ photographs tell us. 
Pediatrics. 2012;130(2). Available at: 
www. pediatrics. org/ cgi/ content/ full/ 
130/ 2/ e314

 22.  Chang LC, Haggstrom AN, Drolet 
BA, et al; Hemangioma Investigator 
Group. Growth characteristics of 
infantile hemangiomas: implications 
for management. Pediatrics. 
2008;122(2):360–367

 23.  Suh KY, Frieden IJ. Infantile 
hemangiomas with minimal or 
arrested growth: a retrospective 
case series. Arch Dermatol. 
2010;146(9):971–976

 24.  Luu M, Frieden IJ. Haemangioma: 
clinical course, complications 
and management. Br J Dermatol. 
2013;169(1):20–30

 25.  Shikhani AH, Jones MM, Marsh BR, 
Holliday MJ. Infantile subglottic 
hemangiomas. An update. Ann Otol 
Rhinol Laryngol. 1986;95(4, pt 1): 
336–347

 26.  Bitar MA, Moukarbel RV, Zalzal GH. 
Management of congenital subglottic 
hemangioma: trends and success over 
the past 17 years. Otolaryngol Head 
Neck Surg. 2005;132(2):226–231

 27.  Uthurriague C, Boccara O, Catteau B, 
et al. Skin patterns associated with 
upper airway infantile haemangiomas: 
a retrospective multicentre study. Acta 
Derm Venereol. 2016;96(7):963–966

 28.  Sherrington CA, Sim DK, Freezer 
NJ, Robertson CF. Subglottic 
haemangioma. Arch Dis Child. 
1997;76(5):458–459

 29.  Sie KC, McGill T, Healy GB. Subglottic 
hemangioma: ten years’ experience 
with the carbon dioxide laser. Ann Otol 
Rhinol Laryngol. 1994;103(3):167–172

 30.  Horii KA, Drolet BA, Baselga E, et al; 
Hemangioma Investigator Group. 
Risk of hepatic hemangiomas in 
infants with large hemangiomas. Arch 
Dermatol. 2010;146(2):201–203

 31.  Drolet BA, Pope E, Juern AM, et al. 
Gastrointestinal bleeding in infantile 
hemangioma: a complication of 
segmental, rather than multifocal, 
infantile hemangiomas. J Pediatr. 
2012;160(6):1021–1026.e3

 32.  Viswanathan V, Smith ER, Mulliken JB, 
et al. Infantile hemangiomas involving 
the neuraxis: clinical and imaging 
findings. AJNR Am J Neuroradiol. 
2009;30(5):1005–1013

 33.  von Noorden GK. Application of basic 
research data to clinical amblyopia. 
Ophthalmology. 1978;85(5):496–504

 34.  Dubois J, Milot J, Jaeger BI, McCuaig 
C, Rousseau E, Powell J. Orbit and 
eyelid hemangiomas: is there a 
relationship between location and 
ocular problems? J Am Acad Dermatol. 
2006;55(4):614–619

 35.  Frank RC, Cowan BJ, Harrop AR, Astle 
WF, McPhalen DF. Visual development 
in infants: visual complications of 
periocular haemangiomas. J Plast 
Reconstr Aesthet Surg. 2010;63(1):1–8

 36.  Yan AC. Pain management for 
ulcerated hemangiomas. Pediatr 
Dermatol. 2008;25(6):586–589

 37.  Thomas MW, Burkhart CN, Vaghani 
SP, Morrell DS, Wagner AM. Failure 
to thrive in infants with complicated 
facial hemangiomas. Pediatr Dermatol. 
2012;29(1):49–52

PEDIATRICS Volume 143, number 1, January 2019 23
 by guest on January 20, 2019www.aappublications.org/newsDownloaded from 

www.effectivehealthcare.ahrq.gov/reports/final.cfm
www.effectivehealthcare.ahrq.gov/reports/final.cfm
www.pediatrics.org/cgi/content/full/126/2/e418
www.pediatrics.org/cgi/content/full/126/2/e418
www.pediatrics.org/cgi/content/full/130/2/e314
www.pediatrics.org/cgi/content/full/130/2/e314


 38.  Shin HT, Orlow SJ, Chang MW. 
Ulcerated haemangioma of infancy: a 
retrospective review of 47 patients. Br 
J Dermatol. 2007;156(5):1050–1052

 39.  Frieden IJ, Reese V, Cohen D. PHACE 
syndrome. The association of 
posterior fossa brain malformations, 
hemangiomas, arterial anomalies, 
coarctation of the aorta and cardiac 
defects, and eye abnormalities. Arch 
Dermatol. 1996;132(3):307–311

 40.  Püttgen K, Lucky A, Adams D, et al; 
Hemangioma Investigator Group. 
Topical timolol maleate treatment of 
infantile hemangiomas. Pediatrics. 
2016;138(3):e20160355

 41.  Jacobs AH. Strawberry hemangiomas; 
the natural history of the untreated 
lesion. Calif Med. 1957;86(1):8–10

 42.  Tanner JL, Dechert MP, Frieden IJ. 
Growing up with a facial hemangioma: 
parent and child coping and 
adaptation. Pediatrics. 1998;101 
(3, pt 1):446–452

 43.  Fay A, Nguyen J, Waner M. Conceptual 
approach to the management of 
infantile hemangiomas. J Pediatr. 
2010;157(6):881–888.e1–e5

 44.  O TM, Scheuermann-Poley C, Tan 
M, Waner M. Distribution, clinical 
characteristics, and surgical treatment 
of lip infantile hemangiomas. JAMA 
Facial Plast Surg. 2013;15(4):292–304

 45.  Ma EH, Robertson SJ, Chow CW, 
Bekhor PS. Infantile hemangioma 
with minimal or arrested growth: 
further observations on clinical and 
histopathologic findings of this unique 
but underrecognized entity. Pediatr 
Dermatol. 2017;34(1):64–71

 46.  Chinnadurai S, Snyder K, Sathe N, et al. 
Diagnosis and Management of Infantile 
Hemangioma. Rockville, MD: Agency for 
Healthcare Research and Quality; 2016

 47.  Menapace D, Mitkov M, Towbin R, 
Hogeling M. The changing face of 
complicated infantile hemangioma 
treatment. Pediatr Radiol. 
2016;46(11):1494–1506

 48.  Bessis D, Bigorre M, Labrèze C. 
Reticular infantile hemangiomas 
with minimal or arrested growth 
associated with lipoatrophy. J Am Acad 
Dermatol. 2015;72(5):828–833

 49.  Dickie B, Dasgupta R, Nair R, et al. 
Spectrum of hepatic hemangiomas: 

management and outcome. J Pediatr 
Surg. 2009;44(1):125–133

 50.  Rotter A, Samorano LP, de Oliveira 
Labinas GH, et al. Ultrasonography 
as an objective tool for assessment 
of infantile hemangioma treatment 
with propranolol. Int J Dermatol. 
2017;56(2):190–194

 51.  Mamlouk MD, Hess CP. Arterial 
spin-labeled perfusion for vascular 
anomalies in the pediatric 
head and neck. Clin Imaging. 
2016;40(5):1040–1046

 52.  Aggarwal N, Tekes A, Bosemani T. 
Infantile hepatic hemangioma: role of 
dynamic contrast-enhanced magnetic 
resonance angiography. J Pediatr. 
2015;167(4):940–940.e1

 53.  US Food and Drug Administration. 
FDA drug safety communications: 
FDA review results in new warnings 
about using general anesthetics and 
sedation drugs in young children 
and pregnant women. 2016. Available 
at: www. fda. gov/ downloads/ Drugs/ 
DrugSafety/ UCM533197. pdf. Accessed 
September 10, 2018

 54.  American Society of Anesthesiologists. 
ASA response to the FDA med watch 
warning - December 16, 2016. 2016. 
Available at: https:// www. asahq. 
org/ advocacy- and- asapac/ fda- and- 
washington- alerts/ washington- alerts/ 
2016/ 12/ asa- response- to- the- fda- med- 
watch. Accessed September 10, 2018

 55.  Practice advisory on anesthetic care 
for magnetic resonance imaging: 
an updated report by the American 
Society of Anesthesiologists Task 
Force on Anesthetic Care for Magnetic 
Resonance Imaging. Anesthesiology. 
2015;122(3):495–520

 56.  Drolet BA, Chamlin SL, Garzon MC, et al. 
Prospective study of spinal anomalies 
in children with infantile hemangiomas 
of the lumbosacral skin. J Pediatr. 
2010;157(5):789–794

 57.  Schumacher WE, Drolet BA, 
Maheshwari M, et al. Spinal 
dysraphism associated with the 
cutaneous lumbosacral infantile 
hemangioma: a neuroradiological 
review. Pediatr Radiol. 
2012;42(3):315–320

 58.  Yu J, Maheshwari M, Foy AB, Calkins 
CM, Drolet BA. Neonatal lumbosacral 

ulceration masking lumbosacral and 
intraspinal hemangiomas associated 
with occult spinal dysraphism.  
J Pediatr. 2016;175:211–215

 59.  Léauté-Labrèze C, Dumas de la Roque 
E, Hubiche T, Boralevi F, Thambo 
JB, Taïeb A. Propranolol for severe 
hemangiomas of infancy. N Engl J Med. 
2008;358(24):2649–2651

 60.  Léaute-Labrèze C, Boccara O, 
Degrugillier-Chopinet C, et al. 
Safety of oral propranolol for the 
treatment of infantile hemangioma: 
a systematic review. Pediatrics. 
2016;138(4):e20160353

 61.  Drolet BA, Frommelt PC, Chamlin SL, 
et al. Initiation and use of propranolol 
for infantile hemangioma: report of 
a consensus conference. Pediatrics. 
2013;131(1):128–140

 62.  Itinteang T, Withers AH, Davis PF, Tan ST. 
Biology of infantile hemangioma. Front 
Surg. 2014;1:38

 63.  Dai Y, Hou F, Buckmiller L, et al. 
Decreased eNOS protein expression 
in involuting and propranolol-treated 
hemangiomas. Arch Otolaryngol Head 
Neck Surg. 2012;138(2):177–182

 64.  Greenberger S, Bischoff J. Infantile 
hemangioma-mechanism(s) of 
drug action on a vascular tumor. 
Cold Spring Harb Perspect Med. 
2011;1(1):a006460

 65.  Storch CH, Hoeger PH. Propranolol for 
infantile haemangiomas: insights into 
the molecular mechanisms of action. 
Br J Dermatol. 2010;163(2): 
269–274

 66.  Sans V, de la Roque ED, Berge J, et al.  
Propranolol for severe infantile 
hemangiomas: follow-up report. 
Pediatrics. 2009;124(3). Available at: 
www. pediatrics. org/ cgi/ content/ full/ 
124/ 3/ e423

 67.  Pan WK, Li P, Guo ZT, Huang Q, Gao 
Y. Propranolol induces regression 
of hemangioma cells via the down-
regulation of the PI3K/Akt/eNOS/
VEGF pathway. Pediatr Blood Cancer. 
2015;62(8):1414–1420

 68.  Sharifpanah F, Saliu F, Bekhite MM, 
Wartenberg M, Sauer H. β-adrenergic 
receptor antagonists inhibit 
vasculogenesis of embryonic stem 
cells by downregulation of nitric 
oxide generation and interference 

FROM THE AMERICAN ACADEMY OF PEDIATRICS24
 by guest on January 20, 2019www.aappublications.org/newsDownloaded from 

www.fda.gov/downloads/Drugs/DrugSafety/UCM533197.pdf
www.fda.gov/downloads/Drugs/DrugSafety/UCM533197.pdf
https://www.asahq.org/advocacy-and-asapac/fda-and-washington-alerts/washington-alerts/2016/12/asa-response-to-the-fda-med-watch
https://www.asahq.org/advocacy-and-asapac/fda-and-washington-alerts/washington-alerts/2016/12/asa-response-to-the-fda-med-watch
https://www.asahq.org/advocacy-and-asapac/fda-and-washington-alerts/washington-alerts/2016/12/asa-response-to-the-fda-med-watch
https://www.asahq.org/advocacy-and-asapac/fda-and-washington-alerts/washington-alerts/2016/12/asa-response-to-the-fda-med-watch
https://www.asahq.org/advocacy-and-asapac/fda-and-washington-alerts/washington-alerts/2016/12/asa-response-to-the-fda-med-watch
www.pediatrics.org/cgi/content/full/124/3/e423
www.pediatrics.org/cgi/content/full/124/3/e423


with VEGF signalling. Cell Tissue Res. 
2014;358(2):443–452

 69.  Ji Y, Chen S, Xu C, Li L, Xiang B. The 
use of propranolol in the treatment of 
infantile haemangiomas: an update on 
potential mechanisms of action.  
Br J Dermatol. 2015;172(1):24–32

 70.  Greene AK, Couto RA. Oral prednisolone 
for infantile hemangioma: efficacy and 
safety using a standardized treatment 
protocol. Plast Reconstr Surg. 
2011;128(3):743–752

 71.  Tiwari P, Pandey V, Gangopadhyay 
AN, Sharma SP, Gupta DK. Role of 
propranolol in ulcerated haemangioma 
of head and neck: a prospective 
comparative study. Oral Maxillofac 
Surg. 2016;20(1):73–77

 72.  Zaher H, Rasheed H, El-Komy MM, 
et al. Propranolol versus captopril 
in the treatment of infantile 
hemangioma (IH): a randomized 
controlled trial. J Am Acad Dermatol. 
2016;74(3):499–505

 73.  Wu S, Wang B, Chen L, et al. Clinical 
efficacy of propranolol in the 
treatment of hemangioma and 
changes in serum VEGF, bFGF and MMP-
9. Exp Ther Med. 2015;10(3):1079–1083

 74.  Aly MM, Hamza AF, Abdel Kader HM, 
Saafan HA, Ghazy MS, Ragab IA. 
Therapeutic superiority of combined 
propranolol with short steroids course 
over propranolol monotherapy in 
infantile hemangioma. Eur J Pediatr. 
2015;174(11):1503–1509

 75.  Ji Y, Wang Q, Chen S, et al. Oral 
atenolol therapy for proliferating 
infantile hemangioma: a prospective 
study. Medicine (Baltimore). 
2016;95(24):e3908

 76.  Léauté-Labrèze C, Hoeger P, 
Mazereeuw-Hautier J, et al. A 
randomized, controlled trial of oral 
propranolol in infantile hemangioma.  
N Engl J Med. 2015;372(8):735–746

 77.  Siegel DH, Tefft KA, Kelly T, et al. Stroke 
in children with posterior fossa 
brain malformations, hemangiomas, 
arterial anomalies, coarctation of the 
aorta and cardiac defects, and eye 
abnormalities (PHACE) syndrome: a 
systematic review of the literature. 
Stroke. 2012;43(6):1672–1674

 78.  Breur JM, de Graaf M, Breugem CC, 
Pasmans SG. Hypoglycemia as a result 

of propranolol during treatment of 
infantile hemangioma: a case report. 
Pediatr Dermatol. 2011;28(2):169–171

 79.  Holland KE, Frieden IJ, Frommelt 
PC, Mancini AJ, Wyatt D, Drolet BA. 
Hypoglycemia in children taking 
propranolol for the treatment of 
infantile hemangioma. Arch Dermatol. 
2010;146(7):775–778

 80.  Prey S, Voisard JJ, Delarue A, et al. 
Safety of propranolol therapy for 
severe infantile hemangioma. JAMA. 
2016;315(4):413–415

 81.  Techasatian L, Komwilaisak 
P, Panombualert S, Uppala R, 
Jetsrisuparb C. Propranolol was 
effective in treating cutaneous 
infantile haemangiomas in 
Thai children. Acta Paediatr. 
2016;105(6):e257–e262

 82.  Stringari G, Barbato G, Zanzucchi 
M, et al. Propranolol treatment for 
infantile hemangioma: a case series 
of sixty-two patients. Pediatr Med Chir. 
2016;38(2):113

 83.  Sreekantam S, Preece MA, Vijay 
S, Raiman J, Santra S. How to use 
a controlled fast to investigate 
hypoglycaemia. Arch Dis Child Educ 
Pract Ed. 2017;102(1):28–36

 84.  Cushing SL, Boucek RJ, Manning 
SC, Sidbury R, Perkins JA. Initial 
experience with a multidisciplinary 
strategy for initiation of propranolol 
therapy for infantile hemangiomas. 
Otolaryngol Head Neck Surg. 
2011;144(1):78–84

 85.  Ng M, Knuth C, Weisbrod C, Murthy A. 
Propranolol therapy for problematic 
infantile hemangioma. Ann Plast Surg. 
2016;76(3):306–310

 86.  Chang L, Ye X, Qiu Y, et al. Is 
propranolol safe and effective 
for outpatient use for infantile 
hemangioma? A prospective study of 
679 cases from one center in China. 
Ann Plast Surg. 2016;76(5):559–563

 87.  Liu LS, Sokoloff D, Antaya RJ. Twenty-
four-hour hospitalization for patients 
initiating systemic propranolol 
therapy for infantile hemangiomas–
is it indicated? Pediatr Dermatol. 
2013;30(5):554–560

 88.  El Ezzi O, Hohlfeld J, de Buys 
Roessingh A. Propranolol in 
infantile haemangioma: simplifying 

pretreatment monitoring. Swiss Med 
Wkly. 2014;144:w13943

 89.  Tang LY, Hing JW, Tang JY, et al. 
Predicting complications with 
pretreatment testing in infantile 
haemangioma treated with oral 
propranolol. Br J Ophthalmol. 
2016;100(7):902–906

 90.  Ge J, Zheng J, Zhang L, Yuan W, Zhao 
H. Oral propranolol combined with 
topical timolol for compound infantile 
hemangiomas: a retrospective study. 
Sci Rep. 2016;6:19765

 91.  Raphael MF, Breugem CC, Vlasveld 
FA, et al. Is cardiovascular evaluation 
necessary prior to and during 
beta-blocker therapy for infantile 
hemangiomas?: a cohort study. J Am 
Acad Dermatol. 2015;72(3):465–472

 92.  de Graaf M, Breur JMPJ, Raphaël 
MF, Vos M, Breugem CC, Pasmans 
SGMA. Adverse effects of propranolol 
when used in the treatment of 
hemangiomas: a case series of 
28 infants. J Am Acad Dermatol. 
2011;65(2):320–327

 93.  Xu DP, Cao RY, Xue L, Sun NN, Tong S, 
Wang XK. Treatment of severe  
infantile hemangiomas with 
propranolol: an evaluation of the 
efficacy and effects of cardiovascular 
parameters in 25 consecutive 
patients. J Oral Maxillofac Surg. 
2015;73(3):430–436

 94.  Street JA, Hemsworth BA, Roach 
AG, Day MD. Tissue levels of 
several radiolabelled beta-
adrenoceptor antagonists after 
intravenous administration in 
rats. Arch Int Pharmacodyn Ther. 
1979;237(2):180–190

 95.  Feenstra MG. Functional 
neuroteratology of drugs acting on 
adrenergic receptors. Neurotoxicology. 
1992;13(1):55–63

 96.  Pitzer M, Schmidt MH, Esser G, Laucht 
M. Child development after maternal 
tocolysis with beta-sympathomimetic 
drugs. Child Psychiatry Hum Dev. 
2001;31(3):165–182

 97.  Langley A, Pope E. Propranolol and 
central nervous system function: 
potential implications for paediatric 
patients with infantile haemangiomas. 
Br J Dermatol. 2015;172(1):13–23

PEDIATRICS Volume 143, number 1, January 2019 25
 by guest on January 20, 2019www.aappublications.org/newsDownloaded from 



 98.  Bryan BA. Reconsidering the use 
of propranolol in the treatment of 
cosmetic infantile hemangiomas. 
Angiology: Open Access.  
2013;1:e101

 99.  Phillips RJ, Penington AJ, Bekhor PS, 
Crock CM. Use of propranolol for 
treatment of infantile haemangiomas 
in an outpatient setting. J Paediatr 
Child Health. 2012;48(10):902–906

 100.  Gonski K, Wargon O. Retrospective 
follow up of gross motor development 
in children using propranolol for 
treatment of infantile haemangioma at 
Sydney Children’s Hospital. Australas  
J Dermatol. 2014;55(3):209–211

 101.  Moyakine AV, Hermans DJ, Fuijkschot 
J, van der Vleuten CJ. Propranolol 
treatment of infantile hemangiomas 
does not negatively affect psychomotor 
development. J Am Acad Dermatol. 
2015;73(2):341–342

 102.  Moyakine AV, Kerstjens JM, Spillekom-
van Koulil S, van der Vleuten CJ. 
Propranolol treatment of infantile 
hemangioma (IH) is not associated 
with developmental risk or growth 
impairment at age 4 years. J Am Acad 
Dermatol. 2016;75(1):59–63.e1

 103.  Chinnadurai S, Fonnesbeck C, Snyder 
KM, et al. Pharmacologic interventions 
for infantile hemangioma: 
a meta-analysis. Pediatrics. 
2016;137(2):e20153896

 104.  Frieden IJ, Eichenfield LF, Esterly 
NB, Geronemus R, Mallory SB; 
American Academy of Dermatology 
Guidelines Outcomes Committee. 
Guidelines of care for hemangiomas 
of infancy. J Am Acad Dermatol. 
1997;37(4):631–637

 105.  Sadan N, Wolach B. Treatment of 
hemangiomas of infants with high 
doses of prednisone. J Pediatr. 
1996;128(1):141–146

 106.  Bennett ML, Fleischer AB Jr, Chamlin 
SL, Frieden IJ. Oral corticosteroid 
use is effective for cutaneous 
hemangiomas: an evidence-
based evaluation. Arch Dermatol. 
2001;137(9):1208–1213

 107.  Nieuwenhuis K, de Laat PC, 
Janmohamed SR, Madern GC, 
Oranje AP. Infantile hemangioma: 
treatment with short course systemic 
corticosteroid therapy as an 

alternative for propranolol. Pediatr 
Dermatol. 2013;30(1):64–70

 108.  Sloan GM, Reinisch JF, Nichter LS, 
Saber WL, Lew K, Morwood DT. 
Intralesional corticosteroid therapy for 
infantile hemangiomas. Plast Reconstr 
Surg. 1989;83(3):459–467

 109.  Chowdri NA, Darzi MA, Fazili Z, Iqbal S. 
Intralesional corticosteroid therapy for 
childhood cutaneous hemangiomas. 
Ann Plast Surg. 1994;33(1):46–51

 110.  Chen MT, Yeong EK, Horng SY. 
Intralesional corticosteroid therapy 
in proliferating head and neck 
hemangiomas: a review of 155 cases.  
J Pediatr Surg. 2000;35(3):420–423

 111.  Buckmiller LM, Francis CL, Glade RS. 
Intralesional steroid injection for 
proliferative parotid hemangiomas. 
Int J Pediatr Otorhinolaryngol. 
2008;72(1):81–87

 112.  Prasetyono TO, Djoenaedi I. Efficacy 
of intralesional steroid injection 
in head and neck hemangioma: a 
systematic review. Ann Plast Surg. 
2011;66(1):98–106

 113.  Zarem HA, Edgerton MT. Induced 
resolution of cavernous hemangiomas 
following prednisolone therapy. Plast 
Reconstr Surg. 1967;39(1):76–83

 114.  Kushner BJ. The treatment of 
periorbital infantile hemangioma with 
intralesional corticosteroid. Plast 
Reconstr Surg. 1985;76(4):517–526

 115.  Herlihy EP, Kelly JP, Sidbury R, Perkins 
JA, Weiss AH. Visual acuity and 
astigmatism in periocular infantile 
hemangiomas treated with oral 
beta-blocker versus intralesional 
corticosteroid injection. J AAPOS. 
2016;20(1):30–33

 116.  Goyal R, Watts P, Lane CM, Beck L, 
Gregory JW. Adrenal suppression 
and failure to thrive after steroid 
injections for periocular hemangioma. 
Ophthalmology. 2004;111(2):389–395

 117.  Weiss AH. Adrenal suppression after 
corticosteroid injection of periocular 
hemangiomas. Am J Ophthalmol. 
1989;107(5):518–522

 118.  Shorr N, Seiff SR. Central retinal artery 
occlusion associated with periocular 
corticosteroid injection for juvenile 
hemangioma. Ophthalmic Surg. 
1986;17(4):229–231

 119.  Ruttum MS, Abrams GW, Harris GJ, 
Ellis MK. Bilateral retinal embolization 
associated with intralesional 
corticosteroid injection for capillary 
hemangioma of infancy. J Pediatr 
Ophthalmol Strabismus. 1993;30(1): 
4–7

 120.  Egbert JE, Schwartz GS, Walsh AW. 
Diagnosis and treatment of an 
ophthalmic artery occlusion during an 
intralesional injection of corticosteroid 
into an eyelid capillary hemangioma. 
Am J Ophthalmol. 1996;121(6): 
638–642

 121.  Egbert JE, Paul S, Engel WK, 
Summers CG. High injection pressure 
during intralesional injection 
of corticosteroids into capillary 
hemangiomas. Arch Ophthalmol. 
2001;119(5):677–683

 122.  Chan H, McKay C, Adams S, Wargon 
O. RCT of timolol maleate gel for 
superficial infantile hemangiomas 
in 5- to 24-week-olds. Pediatrics. 
2013;131(6). Available at: www. 
pediatrics. org/ cgi/ content/ full/ 131/ 6/ 
e1739

 123.  Pope E, Chakkittakandiyil A. Topical 
timolol gel for infantile hemangiomas: 
a pilot study. Arch Dermatol. 
2010;146(5):564–565

 124.  Chakkittakandiyil A, Phillips R, Frieden 
IJ, et al. Timolol maleate 0.5% or 0.1% 
gel-forming solution for infantile 
hemangiomas: a retrospective, 
multicenter, cohort study. Pediatr 
Dermatol. 2012;29(1):28–31

 125.  Chambers CB, Katowitz WR, Katowitz 
JA, Binenbaum G. A controlled study of 
topical 0.25% timolol maleate gel for 
the treatment of cutaneous infantile 
capillary hemangiomas. Ophthal Plast 
Reconstr Surg. 2012;28(2):103–106

 126.  Frommelt P, Juern A, Siegel D, et al. 
Adverse events in young and preterm 
infants receiving topical timolol 
for infantile hemangioma. Pediatr 
Dermatol. 2016;33(4):405–414

 127.  McMahon P, Oza V, Frieden IJ. Topical 
timolol for infantile hemangiomas: 
putting a note of caution in “cautiously 
optimistic”. Pediatr Dermatol. 
2012;29(1):127–130

 128.  Coppens G, Stalmans I, Zeyen T, 
Casteels I. The safety and efficacy of 
glaucoma medication in the pediatric 

FROM THE AMERICAN ACADEMY OF PEDIATRICS26
 by guest on January 20, 2019www.aappublications.org/newsDownloaded from 

www.pediatrics.org/cgi/content/full/131/6/e1739
www.pediatrics.org/cgi/content/full/131/6/e1739
www.pediatrics.org/cgi/content/full/131/6/e1739


population. J Pediatr Ophthalmol 
Strabismus. 2009;46(1):12–18

 129.  Guo S, Ni N. Topical treatment for 
capillary hemangioma of the eyelid 
using beta-blocker solution. Arch 
Ophthalmol. 2010;128(2):255–256

 130.  Ni N, Langer P, Wagner R, Guo S. Topical 
timolol for periocular hemangioma: 
report of further study. Arch 
Ophthalmol. 2011;129(3):377–379

 131.  Moehrle M, Léauté-Labrèze C, Schmidt 
V, Röcken M, Poets CF, Goelz R. Topical 
timolol for small hemangiomas 
of infancy. Pediatr Dermatol. 
2013;30(2):245–249

 132.  Yu L, Li S, Su B, et al. Treatment of 
superficial infantile hemangiomas 
with timolol: evaluation of short-term 
efficacy and safety in infants. Exp Ther 
Med. 2013;6(2):388–390

 133.  Danarti R, Ariwibowo L, Radiono S, 
Budiyanto A. Topical timolol maleate 
0.5% for infantile hemangioma: its 
effectiveness compared to ultrapotent 
topical corticosteroids - a single-
center experience of 278 cases. 
Dermatology. 2016;232(5):566–571

 134.  Oranje AP, Janmohamed SR, Madern 
GC, de Laat PC. Treatment of small 
superficial haemangioma with 
timolol 0.5% ophthalmic solution: 
a series of 20 cases. Dermatology. 
2011;223(4):330–334

 135.  Gomulka J, Siegel DH, Drolet BA. 
Dramatic shift in the infantile 
hemangioma treatment paradigm at 
a single institution. Pediatr Dermatol. 
2013;30(6):751–752

 136.  Weibel L, Barysch MJ, Scheer HS, 
et al. Topical timolol for infantile 
hemangiomas: evidence for efficacy 
and degree of systemic absorption. 
Pediatr Dermatol. 2016;33(2): 
184–190

 137.  Olson RJ, Bromberg BB, Zimmerman 
TJ. Apneic spells associated with 
timolol therapy in a neonate. Am J 
Ophthalmol. 1979;88(1):120–122

 138.  Burnstine RA, Felton JL, Ginther 
WH. Cardiorespiratory reaction to 
timolol maleate in a pediatric patient: 
a case report. Ann Ophthalmol. 
1982;14(10):905–906

 139.  Kiryazov K, Stefova M, Iotova V. Can 
ophthalmic drops cause central 
nervous system depression and 

cardiogenic shock in infants?  
Pediatr Emerg Care. 2013; 
29(11):1207–1209

 140.  Semkova K, Kazandjieva J. Topical 
timolol maleate for treatment of 
infantile haemangiomas: preliminary 
results of a prospective study. Clin Exp 
Dermatol. 2013;38(2):143–146

 141.  Boos MD, Castelo-Soccio L. Experience 
with topical timolol maleate for the 
treatment of ulcerated infantile 
hemangiomas (IH). J Am Acad 
Dermatol. 2016;74(3):567–570

 142.  Greene AK. Management of 
hemangiomas and other 
vascular tumors. Clin Plast Surg. 
2011;38(1):45–63

 143.  Couto RA, Maclellan RA, Zurakowski 
D, Greene AK. Infantile hemangioma: 
clinical assessment of the involuting 
phase and implications for 
management. Plast Reconstr Surg. 
2012;130(3):619–624

 144.  Batta K, Goodyear HM, Moss C, Williams 
HC, Hiller L, Waters R. Randomised 
controlled study of early pulsed dye 
laser treatment of uncomplicated 
childhood haemangiomas: results 
of a 1-year analysis. Lancet. 
2002;360(9332):521–527

 145.  Mulliken JB, Fishman SJ, Burrows PE. 
Vascular anomalies. Curr Probl Surg. 
2000;37(8):517–584

 146.  Charlesworth R. The toddler: affective 
development. In: Understanding Child 
Development. 6th ed. Delmar Learning; 
1994:304

 147.  Santrock JW. The self and identity. In: 
Child Development. 7th ed. McGraw-
Hill; 1996:378–385

 148.  Neisser U. Memory development: 
new questions and old. Dev Rev. 
2004;24(1):154–158

 149.  Bowers RE, Graham EA, Tomlinson 
KM. The natural history of the 
strawberry nevus. Arch Dermatol. 
1960;82(5):667–680

 150.  Laubach HJ, Anderson RR, 
Luger T, Manstein D. Fractional 
photothermolysis for involuted 
infantile hemangioma. Arch Dermatol. 
2009;145(7):748–750

 151.  Witman PM, Wagner AM, Scherer K, 
Waner M, Frieden IJ. Complications 
following pulsed dye laser treatment of 

superficial hemangiomas. Lasers Surg 
Med. 2006;38(2):116–123

 152.  Scheepers JH, Quaba AA. Does the 
pulsed tunable dye laser have a 
role in the management of infantile 
hemangiomas? Observations based 
on 3 years’ experience. Plast Reconstr 
Surg. 1995;95(2):305–312

 153.  Kessels JP, Hamers ET, Ostertag JU. 
Superficial hemangioma: pulsed dye 
laser versus wait-and-see. Dermatol 
Surg. 2013;39(3, pt 1):414–421

 154.  Liu LS, Sowa A, Antaya RJ. Educating 
caregivers about the natural history of 
infantile hemangiomas. Acta Paediatr. 
2015;104(1):9–11

 155.  Zweegers J, van der Vleuten CJ. 
The psychosocial impact of an 
infantile haemangioma on children 
and their parents. Arch Dis Child. 
2012;97(10):922–926

 156.  Minzer-Conzetti K, Garzon MC, 
Haggstrom AN, et al. Information 
about infantile hemangiomas on the 
Internet: how accurate is it? J Am Acad 
Dermatol. 2007;57(6):998–1004

 157.  Takahashi K, Mulliken JB, Kozakewich 
HP, Rogers RA, Folkman J, Ezekowitz 
RA. Cellular markers that distinguish 
the phases of hemangioma during 
infancy and childhood. J Clin Invest. 
1994;93(6):2357–2364

 158.  Agency for Healthcare Research 
and Quality. Treating infantile 
hemangiomas in children. Available 
at: https:// effectivehealthca re. ahrq. 
gov/ topics/ infantile- hemangioma/ 
consumer. Accessed November 27, 
2018

 159.  Bernabeu-Wittel J, Pereyra J, Corb R, 
Ruiz-Canela J, Tarilonte A M, Conejo-
Mir J. Teledermatology for infantile 
hemangiomas. Comment on: Chang 
LC, Haggstrom AN, Drolet BA, et al for 
the Hemangioma Investigator Group. 
Growth characteristics of infantile 
hemangiomas: implications for 
management. Pediatrics. 2008;122:360-
367. Available at: http:// pediatrics. 
aappublications. org/ content/ 122/ 2/ 
360. comments

 160.  Martin K, Blei F, Chamlin SL, et al. 
Propranolol treatment of infantile 
hemangiomas: anticipatory guidance 
for parents and caretakers [published 
correction appears in Pediatr 

PEDIATRICS Volume 143, number 1, January 2019 27
 by guest on January 20, 2019www.aappublications.org/newsDownloaded from 

https://effectivehealthcare.ahrq.gov/topics/infantile-hemangioma/consumer
https://effectivehealthcare.ahrq.gov/topics/infantile-hemangioma/consumer
https://effectivehealthcare.ahrq.gov/topics/infantile-hemangioma/consumer
http://pediatrics.aappublications.org/content/122/2/360.comments
http://pediatrics.aappublications.org/content/122/2/360.comments
http://pediatrics.aappublications.org/content/122/2/360.comments


Dermatol. 2013;30(2):280]. Pediatr 
Dermatol. 2013;30(1):155–159

 161.  Munden A, Butschek R, Tom WL,  
et al. Prospective study of infantile 
haemangiomas: incidence, clinical 
characteristics and association with 
placental anomalies. Br J Dermatol. 
2014;170(4):907–913

 162.  Moyakine AV, Herwegen B, van der 
Vleuten CJM. Use of the Hemangioma 
Severity Scale to facilitate treatment 
decisions for infantile hemangiomas.  
J Am Acad Dermatol. 2017;77(5): 
868–873

 163.  Mull JL, Chamlin SL, Lai JS, et al. Utility 
of the Hemangioma Severity Scale as 

a triage tool and predictor of need 
for treatment. Pediatr Dermatol. 
2017;34(1):78–83

 164.  Haggstrom AN, Beaumont JL, Lai 
JS, et al. Measuring the severity of 
infantile hemangiomas: instrument 
development and reliability. Arch 
Dermatol. 2012;148(2):197–202

FROM THE AMERICAN ACADEMY OF PEDIATRICS28
 by guest on January 20, 2019www.aappublications.org/newsDownloaded from 



DOI: 10.1542/peds.2018-3475 originally published online December 24, 2018; 
2019;143;Pediatrics 

OF INFANTILE HEMANGIOMAS
Weinberg, Mary Anne Whelan and SUBCOMMITTEE ON THE MANAGEMENT 

Amy Hodak, Brian M. Pate, Janice L. Pelletier, Deborah Sandrock, Stuart T.
Francine Blei, Arin K. Greene, Aparna Annam, Cynthia N. Baker, Peter C. Frommelt, 

Daniel P. Krowchuk, Ilona J. Frieden, Anthony J. Mancini, David H. Darrow,
Clinical Practice Guideline for the Management of Infantile Hemangiomas

Services
Updated Information &

http://pediatrics.aappublications.org/content/143/1/e20183475
including high resolution figures, can be found at: 

References
http://pediatrics.aappublications.org/content/143/1/e20183475#BIBL
This article cites 156 articles, 19 of which you can access for free at: 

Subspecialty Collections

ine_sub
http://www.aappublications.org/cgi/collection/evidence-based_medic
Evidence-Based Medicine
http://www.aappublications.org/cgi/collection/standard_of_care_sub
Standard of Care
_management_sub
http://www.aappublications.org/cgi/collection/administration:practice
Administration/Practice Management
e_-_ambulatory_medicine
http://www.aappublications.org/cgi/collection/committee_on_practic
Committee on Practice & Ambulatory Medicine
following collection(s): 
This article, along with others on similar topics, appears in the

Permissions & Licensing

http://www.aappublications.org/site/misc/Permissions.xhtml
in its entirety can be found online at: 
Information about reproducing this article in parts (figures, tables) or

Reprints
http://www.aappublications.org/site/misc/reprints.xhtml
Information about ordering reprints can be found online: 

 by guest on January 20, 2019www.aappublications.org/newsDownloaded from 

http://http://pediatrics.aappublications.org/content/143/1/e20183475
http://pediatrics.aappublications.org/content/143/1/e20183475#BIBL
http://www.aappublications.org/cgi/collection/committee_on_practice_-_ambulatory_medicine
http://www.aappublications.org/cgi/collection/committee_on_practice_-_ambulatory_medicine
http://www.aappublications.org/cgi/collection/administration:practice_management_sub
http://www.aappublications.org/cgi/collection/administration:practice_management_sub
http://www.aappublications.org/cgi/collection/standard_of_care_sub
http://www.aappublications.org/cgi/collection/evidence-based_medicine_sub
http://www.aappublications.org/cgi/collection/evidence-based_medicine_sub
http://www.aappublications.org/site/misc/Permissions.xhtml
http://www.aappublications.org/site/misc/reprints.xhtml


DOI: 10.1542/peds.2018-3475 originally published online December 24, 2018; 
2019;143;Pediatrics 

OF INFANTILE HEMANGIOMAS
Weinberg, Mary Anne Whelan and SUBCOMMITTEE ON THE MANAGEMENT 

Amy Hodak, Brian M. Pate, Janice L. Pelletier, Deborah Sandrock, Stuart T.
Francine Blei, Arin K. Greene, Aparna Annam, Cynthia N. Baker, Peter C. Frommelt, 

Daniel P. Krowchuk, Ilona J. Frieden, Anthony J. Mancini, David H. Darrow,
Clinical Practice Guideline for the Management of Infantile Hemangiomas

 http://pediatrics.aappublications.org/content/143/1/e20183475
located on the World Wide Web at: 

The online version of this article, along with updated information and services, is

http://pediatrics.aappublications.org/content/suppl/2018/12/19/peds.2018-3475.DCSupplemental
Data Supplement at: 

1073-0397. 
ISSN:60007. Copyright © 2019 by the American Academy of Pediatrics. All rights reserved. Print 

the American Academy of Pediatrics, 141 Northwest Point Boulevard, Elk Grove Village, Illinois,
has been published continuously since 1948. Pediatrics is owned, published, and trademarked by 
Pediatrics is the official journal of the American Academy of Pediatrics. A monthly publication, it

 by guest on January 20, 2019www.aappublications.org/newsDownloaded from 

http://pediatrics.aappublications.org/content/143/1/e20183475
http://pediatrics.aappublications.org/content/suppl/2018/12/19/peds.2018-3475.DCSupplemental



