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ABSTRACT

Background: Infantile hemangiomas (IH) are common, benignf-lggiting endothelial cell tumor in infants.
Although IH are likely to improve or regress witime, cases with cosmetic disfigurement and funetiagisability

required specific treatment.
Objectives: To evaluate the effectiveness and safety of axgnanolol in Iraqi infants with hemangioma.

Patients & Methods: This prospective and clinical therapeutic study wanducted in Basra Teaching Hospital
in the south of Iraq during a period between thst Bf September-2012 to the end of the Novemb@t32A total of 30
infants, up to 12 months of age with infantile hegiamas were included in this study. They wereté@awith oral
propranolol, 2 mg/kg per day divided in 2 doses Bomonths duration. Changes in the size, surfackcafor of the
hemangiomas were recorded at regular interval. {fféetment response was evaluated clinically usingdnts scale
system: good, partial, and no response. Propraadietrse effects were evaluated and managed acgbrdAll infants

were followed for 4 months.

Results: This study showed that oral propranolol inducemhission and good response in 93.3% of patie®s (2
patients )after 24 weeks treatment course ,intiadjit has been shown that earlier treatmenteshdingiomaswith oral
propranolol induced good response in 100% of caseomparison to the late treatment ,where gasponse was
reported in 85.7% of cases . No major side effeetie reported in treated children .None of thateé hemangioma was

recurred after cessation of treatment.

Conclusion: Oral Propranolol at therapeutic doses, is founddoan effective and safe treatment of infantile

hemangiomas particularly among those who are tlesddy within first 6 months of life
KEYWORDS: Infantile Hemangioma, Propranolol
INTRODUCTION

Infantile hemangiomas are common, benign, usuadif-limiting endothelial cells tumors of infancyhey are
proliferative lesions , usually appears during fingt weeks of life (1,2). They have unique bipitagrowth behavior

(2,3). The unique growth characteristic of hemangiavhich can be divided into 3phases (2):
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Proliferation phase
Involution phase
Involuted phase

The phase of rapid growth is usually most pronodndering the first 3 to 6 months, followed by a phaof

slower growth, between the middle and end of thst fyear of life (3,4). The involutional phase af infantile

hemangioma may be rapid or prolonged. No specifigracteristics appear to influence the rate or detmpess of

involution of infantile hemangiomas(1,3) , 50-70%r¢ent of infantile hemangiomas complete involutigrage 5 -7 years

, while the remainder may take an additional 3-&rg¢o complete the process.

The first step in the management of infantilehen@mngs is to identify whether it is a low-risk aomplicated

or high-risk/complicated hemangioma (15, 17).A hegiama that is asymptomatic, small in size, noretdted and does

not have the potential to impair a vital functisrcalled low-risk or uncomplicated hemangioma. these forms of lesion,

it is generally enough to observe them.

Treatment should be considered in the followinguinstances (21, 23):

Very large and unsightly lesions

Ulcerating haemangiomas (up to 5-25% of lesions)

Lesions that impair vision, hearing, breathingewding

If they falil to resolve by school age

The possible treatments inclu@&*®>"

External compression therapy (bandaging the limbs)

Ultra potent topical steroids.

Topical antiseptics. Eosin, which also has antiegenic properties, has been reported to be of ienef
Oral corticosteroids in high dose, during the fevétive stage of segmental disease.
Sometimes, intralesional steroid injections havenlbgsed for small haemangiomas.
Vascular laser therapy at age 3 to 4 years, whgorle are stable

Interferon alpha may be useful but is rarely recemded, as it has been associated with the develdpofie

cerebral palsy in a few infants.
Vincristine was reported effective in the pastisutarely used today
Imiquimod has been reported to speed resoluticoine cases®:

Propranolol is rapidly becoming the treatment foublesome haemangiomasand is the subject of dearant
research trial&* 3,

Impact Factor (JCC): 5.4638 NAAS Rating.54
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PATIENTS AND METHODS

This prospective, clinical therapeutic study wasdigcted in Basra Teaching Hospital during a pelietiveen
the first of Septemper-2012 to the end of the Ndwem2013. Thirty infants (24 females; 6 males) enésd with 42 IHs
of different types, at different body regions, wareluded in the present study.

The patients were divided into two groups accordmmgheir agesGroup Aincludes infants whose ages are6

months (16 infants) an@roup B infants older than 6 months of age (14 infants).

Every patient was subjected to a thorough histakyng and physical examination to ascertain risidis or
contraindications to using propranolol. Specificesions pertaining to reactive airway disease,naathung or heart
problems, hypoglycemia, and reflux are asked. Ranerre thoroughly given complete information ablooiv infantile
hemangioma grows in phases, possible treatmentliieslaand side effects. After written informednsent was obtained
from the parents, propranolol treatment was startethical approval was confirmed from Scientific (@il of

Dermatology and Venereology of the Iragi boardM&dical Specializations.

Baseline electrocardiograms (ECG) were conductedimterpreted by a pediatric cardiologist for aéatment
candidates. Prior cardiac history, suspected h#acks, or other abnormal findings on ECG warramteahocardiogram
prior to therapy initiation. Patients with a histasf prematurity, lung, or cardiac conditions arbrétted for over-night

monitoring at the onset of propranolol treatment.

Inclusion criteria are any infants with cutaneoasangiomas (single or multiple) while exclusiorienia are any
child with a cardiovascular disorders, bronchidghas, insulin dependent diabetes mellitus, recen¢jpeated outbreak of

wheezing and visceral haemangioma or who receivedqus treatment prescribed for infantile hemangie

Propranolol was given at a dose of 2 mg/kg bodyghigper a day in 2 equally divided fixed doses kefeeding
for 24 weeks period of therapy. For standardizagiorpose, propranolol crushed tablet was dissoivediean water with
sugar then given orally by teaspoon for all inchidzhildren. First dose was given to the patientddémmatology
department. Blood pressure and heart rate weretanedi shortly after starting propranolol treatméntthe absence of
side effects, treatment was continued at home jr#fadts were reevaluated on weekly basis at firshtim, every 2 weeks
in the second month, and then every month tilléhd of treatment. Propranolol is weaned at the adfntleatment, as
recommended by our cardiology team for most bedaldrs, by reducing the dose by one half for 1 twe2ks, then
stopping. Finally, all infants were followed up fop to 4 months after cessation of propranololttneat. Mothers were
informed about proper dose, mode of administrasind sign of oral propranolol side effects like faig, restless sleep,

irritability and mood disturbance.

All patients in each visit were subjected to fullaliation including clinical exanimation of hemamgias,

propranolol side effects and assessment of resgngell as measuring of body weight for dosagasidjent.

Baseline photograph was carried out before startiegtment as well as at each follow-up visit ushigh

resolution Sony Cyber Shot digital camera 12 megdgpi

The response to the treatment was evaluated byvaitelinical examination of hemangioma (at weeks, 19

weeks and at the end of 2dveeks of treatment) according to 0%-to-100% sé¢&le:
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» Poor Responseregression or cessation of growth (denotes 25%ssrregression).
» Fair Response shrinkage or flattening of the lesion (denote%26 50% regression).
» Good Responselighting of the surface color (denotes 51% to 7i&Hression).

» Excellent Response complete clearance of hemangioma or leaving faéot color (denotes 76% to 100%

regression).
Statistical Analysis

Results are presented in numbers, percentages, vadas + SD, and ranges. Data were statisticallyaed
using the Chi square test using the Statisticaké&ge for Social Sciences (SPSS software v. 20ktatstical significance
was set at R 0.05.

RESULTS

e Demographic Data

Thirty infants were included in this study, theieam ages = SD were9+3.36 months (range 1-12 months),
6 were males and 24 were females with female tee matio 4:1. Family history for hemangioma was pesiin 6.6%.
Seventeen (56.6%) infants had hemangioma sinck Winile 13 (43.4%) appeared later after birth. Xéea (63.3%)
infants were of skin type I, 8 (26.7%) skin typeand 3 (10%) skin type IV .T@able -1)

» Infantile Hemangiomas' Data

Eighteen (42.9%) lesions were superficial type @y infantile hemangioma), 17 (40.5%) mixed infde
hemangioma while only 7 (16.7%) cavernous type.ariigg location of hemangiomas; 31 (73.8%) lesiase located

on head and neck, 8 (19%) on trunk, 2 (4.8%) oreeiities and one (2.4%) on anogenital regidiable -2)

* Response to Propranolol Therapy

The early clinical response of hemangioma to orapganolol therapy that occurred within the firstek of
treatment was the change in the hemangioma cabdon firight red to faint red while the flattening aside regression

occurred later.

Out of 30 patients with infantile hemangioma, Z8.7%) patients showed excellent response (76900861
regression in size), 5 (16.7%) showed good resp(iidd to 75% regression), and 2 (6.7%) patientsveldair response

(26% to 50% regression). No one had regressioessation of growth of hemangioma.

In this study, the early clinical response of hegiama to oral propranolol therapy that occur witthie first 4
weeks of the treatment as 3 (10%) infants hadré&siponse, 8 (26.7%) good response, 19 (63.3%)lertetésponse and
no one had poor response. After 12 weeks, onetinfih fair response at 4 weeks had an excellesparse. After 24

weeks, three patients with good response at 4 andegks developed an excellent respofisable -3)

The response to oral propranolol was not affectethb age of infants (below and above 6 monthsienting

with hemangioma when starting therapy (p value98)JTable -4)

Impact Factor (JCC): 5.4638 NAAS Rating.54



Clinical Evaluation of the Oral Propranolol Efficacy and 89

Safety in the Treatment of Infantile Hemangioma

Although there was no statistical difference betwketh groups in response to oral propranolol,ctintcally all
infants (100%) less than 6 months of age showedt rtiman 51% hemangioma regression in comparison 8th% of
those aged more than 6 months as a rapid respoinsieral noticeable residual changes and betteromucwere evident

obviously in infants younger than 6 months of gdable -4)

In addition, there was no significant differencetlire clinical response to propranolol in relationgender of
infants (p value=.206. (Table -5)

Table 1: Patients' Data at Initial Presentations

Demographic Data N %
Age group Less than 6 months 16 53.3%
More than 6 months 14 46.7%
Male 6 20.0%
Gender Female 24 80.0%
Female/male ratio 4:1
Family history Positi\(e 2 6.6%
Negative 28 93.4%
Onset Since birth 17 56.6
Later after birth 13 43.4
Il 8 26.7%
Skin type 1 19 63.3%
v 3 10.0%
Age at initial presentation (months) 5.943.36; (range 1-12)

Table 2: Infantile Hemangiomas' Data at Initial Presentations

Infantile Hemangiomas' Data N %
Superficial 18 42.9
Types of IHs Cgvernous 7 16.7
Mixed 17 40.5
Total 42 100.0
Head and Neck 31 73.8
Trunk 8 19.0
Location of IHs Extremities 2 4.8
Anogenital 1 2.4
Total 42 100.0

Table 3: Response to Treatment after 4, 12 and 24 &gks from Treatment

Response Score After 4 weeks| After 12 weeks | After 24 weeks
N % N % N %
Poor response 0 00% | O 0.0% 0 0.0%
Fair response 3| 10.0% | 2 6.7% 2 6.7%
Good response 8| 26.7% | 8 26.7% 5 16.7%
Excellent response 19| 63.3% | 20 66.7% 23 76.7%
Total 30| 100% |30 100% 30| 100%

Table 4: Response to Treatment in Both Groups in Ration to Age

Response Score Less than 6 Months | More than 6 Months Total P Value
N % N % N %
Poor response 0 0.0% 0 0.0% D 0.0%
Fair response 0 0.0% 2 14.3% 2 6.7%
Good response 2 12.5% 3 21.4% b 16.7%6 0.205*
Excellent response 14 87.5% 9 64.3% 23 76.71%
Total 16 100% 14 100% 30 100%
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*Pearson Chi square was used

Table 5: Response to Treatment in Both Groups in Ration to Gender

Poor response 0 0.0% 0 0.0% D 0.0%
Fair response 0 0.0% 2 8.3% 2 6.7%
Good response 1 16.7% 4 16.7% o) 16.79 0.706*
Excellent response 5 83.3% 1B 75.0% 23 76.7%
Total 6 100.0% 24 100.0% 30 100.0%

*Pearson Chi square was used

Before After

Figure 1. Resolved Infantile Hemangioma by the Enaf the 24 Weeks of
oral Propranolol Therapy in the One Month Female Baby

Before After

Figure 2: Two Months old girl with Strawberry Hemangioma; 24 Weeks after Commencing of Treatment with
Propranolol Therapy , Hemangioma Shows Marked Regrgsion with Residual Faint Shadow

Impact Factor (JCC): 5.4638 NAAS Rating.54
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Before After
Figure 3: Frontal View for Female Patient with Hemangiomas of the Nasal tip Demonstrated a Good
Clinical Improvement after Treated with oral Propra nolol for 24 Weeks Period
On the other hand ,in this study ,although 2epdsi (6.7%) with infantile hemangiomas showediglarésponse
to oral propranolol therapy, but the effect of paowlol on their hemangioma was clinically evidand satisfactory to
parents of treated child(figure 4, 5).

Before After

Figure 4: 12 Months old Female Patient with Infantie Hemangioma Involves 2 Facial Segments: Segl
(Frontotemporal) and Seg4 (Frontonasa) ; Regressioof Size, Flattening of the Surface and Blanchingfo
the Color of the Lesion was Evident at 24 Weekd @ral Propranolol Therapy
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Before After

Figure 5: 10 Months Old Female Baby with Ulcerativdnfantile Hemangioma Involving Upper arm;
Healing of Ulcerated Area with Flatting of the Leson was Achieved by Oral Propranolol

DISCUSSIONS

Hemangioma is a benign tumor composed of hypeiplagtscular endothelium. Infantile hemangiomas of
infancy are common, benign, self-limited tumors @hough, it is often difficult to predict theqgress and prognosis of
hemangioma during the first few months of life. Mover, the unpredictable outcome after proliferattmd proposed
involution of infantile hemangiomas, and becauserghis no way to predict the size that hemangiooss reach,

a significant percent of hemangiomas are associatigld substantial morbidity in infancy and childitbsuch as
disfigurement, psychosocial distress for patiertt &amily and threats to life or function) (2, 3)athis why therapeutic

interventions are frequently indicated in many sase

Despite many treatments that have been describetthdareatment of hemangiomas, there is no cuyrevell-
studied or FDA approved systemic therapy for infarthtemangiomas except for propranolol. The US Fand Drug
Administration (FDA) have approved a pediatric fatation of propranolol hydrochloride for treatmenftproliferating

infantile hemangioma requiring systemic therapy)(40

Recently, reports of successful treatment of inliaitemangiomas with propranolol have been pubtisibich
was described for first time in 2008 by Leaute -zl et al (14), but little is known regarding bropranolol proper
dosing, mode of administration and long-term outespin addition to the small sample size of manplipbed studies

where the conclusions are not scientifically ardistically solid. (38)

This study showed that oral propranolol achieveddgesponse in majority of the cases (93.3 %) witt# and

24 weeks duration of treatment.

The rate of response that have been reportecheiptesent study is higher than that of othedistu, using

different dose regimen (2 mg/ kg/ day in 3 equdivided doses), Hermanset al showed that 60%haif patients had

Impact Factor (JCC): 5.4638 NAAS Rating.54
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complete resolution of the lesion. (41)

In addition, this study achieved a higher respamase than that reported by Holmes et al (42) usiigdper dose
(3 mg/ kg/day) with response rate (87%).

None of the treated patients in this study wasstast to treatment or not respond to oral propdntherapy ,
in contrast to that reported by other studigs 43) .

As well as none of the patients in the presentyststlowed evidence of recurrence or rebound grovith o
hemangiomas (increase in the size or worseningeo€olor) after cessation of therapy in comparisith other studies in
which the rebound growth was reported. (43, 44)

The high response rate and the significant clinfeallts along with lack of recurrence in the pnésgudy in

contrast to other studies are probably attributed t

* The present study showed that oral propranoloRrag/kg/day/in 2 equally fixed divided doses, iseefive
regimen in the treatment of infantile hemangiomsoaimted with higher response rate than the dogienes
adopted by other studi&§*®)

* In the present study, oral propranolol was giveraasushed tablet dissolved in sugared water tlzet given
orally by spoon before feeding for all includedIdren. This is shown to be more tolerable by thidcand it
decreases the likelihood of gastro esophagealxréflicontrast to other studi€®, which may lead to improper

dose and decreasing the efficacy of the given drug.

« The marked good response and lack of recurrendeaitedthat propranolol achieved permanent resaiutib
hemangiomas, which occur earlier than the expeesalution through the natural course of the diseesich is
said to be completed by the age of 5 -7 years ifi(b% of the cases, in addition to the risk ofidisfement and

complication that may be serious and interferek tie function of vital organs.

Propranolol is thought to exert its effects on hegiama by two mechanismsasoconstriction and
antiangiogeniceffects. Propranolol gsadrenoceptor antagonist inhibits vasodilatatiomliated by adrenaline leading to
vasoconstriction with subsequent reduction of blélod within the lesions resulting in the reductionthe depth of the
color of treated hemangioma that is reported tthbefirst sign of clinical response occurring withiours (4-6 hours) of

starting therapy>* *

Propranolol asp-receptor blocker also leads to a reduced exmmessi pro-angiogenic factors: vascular
endothelial growth factor, VEGF and basic fibroblgwth factor, bFGF, on endothelial cells whishincreased during
proliferation of hemangiomathus angiogenesis isbitéd with the subsequent decrease in the siZkeafangioma and
flatting of the lesion with further reduction time depth of its color, this is possibly explairied marked reduction in the

size of the treated hemangioma within the first kvefetreatment with subsequent significant regj@s of hemangioma.
6.8

The present study also showed that there was calipi significant difference in the clinical respe between
patients younger than 6 months of age and thosewene older, where good and excellent responseepsted in 100%
of the patients younger than 6 months of age, imrast to 93.3% among those who were 6 months efaagl older,

although there was no statistically significanfeliénce between these two groups, the rapid respamaimal noticeable

www.tjprc.org editor@tjprc.org



94 Khalil Al-Hamdi, Zainab Al-Khaledy & Abdulameer Al-Amiry

residual changes and better outcome was evidemudly in patients younger than 6 months of age.

This clinical difference in rate of response hightis that the propranolol is more effective in tharly
proliferation phase that is commonly pronouncedrduthe first 3 to 6 months of life. There was mgn#icant difference

in the clinical response in relation to sex of pati

Although the fair response is reportedli$.3% of the cases , but we thought that, oral proprmthieved
another goal of treatment as it induces gradua&pithelialization of ulcerated hemangioma with ctete resolution of
symptoms that was achieved with in the first 4 veeek treatment .In addition, ultimate reduction ugly looking
hemangioma , reducing the interference of hemangiaith the function of vital organ a long withisédction of parents
of treated child achieved a remarkable reductiorthe psychological impact of the child hemanggoon his parents
which we think is an important outcome of any useatlication. Moreover, the partial response to prapranolol in this

study is probably comparable, if it is not bettegn that of other modalities of treatment for stygfe of hemangioma.

In addition, we think that oral propranolol is udefthen given prior to other therapeutic modalitiesreduce the

size of hemangioma, thus making it more amenabiieetd with surgery, laser and other to achieveebeg¢sult.

Moreover, unlike other studies that have shown essftl response of ulcerated hemangiomas to oral
propranolol, none of the patients in present studhd received any previous therapy prior to orappnolol treatment
for ulcerated hemangioma, where at least one ofdhewing treatment modalities including: topicahd/or systemic
antibiotics , pulsed dye laser therapy , or oraticosteroids has been used prior to startiegaipy with propranoldf*
9 so this makes the present study superior thaer®in this points, because the clinical improeat of ulcerated

hemangioma in the present study is attributed tmthe action of oral propranolol .

In this study, none of the patients showed sergds effects neither during the treatment, norraufdllow up

period.

Moreover, in this study, regimen of 2 mg/kg/dayirqually fixed divided doses before feeding forvgzeks is

showed to be safe and associated with no serideseffects, in addition to its high efficacy antetance.

Exclusion of patients with personal or family hist@f cardiac and respiratory diseases limits thmiper of the
sample to be included in this study.

CONCLUSIONS

» Attherapeutic doses, 2mg / kg / day in 2 equialgd divided doses before feeding for 24 weegbopranolol is
shown to be a safe and effective treatmentfahiiie hemangioma with significant improvementdariow risk

of the side effects in addition to no evidenta&currence after cessation of treatment.

» Early treatment of hemangioma with propranolol $saxiated with significant clinical response anchagkable

improvement in comparison with late one.

e Even in partially responding hemangioma, propranisléound to accelerate healing of ulceration stheducing

the ugly looking of infantile hemangioma, so acligwetter satisfaction of the parents of the eathild.

Impact Factor (JCC): 5.4638 NAAS Rating.54
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RECOMMENDATION

Based on its high efficacy, safety, low- risk piefand tolerance, we recommendpropranolol as a @ade

effective first line therapy for infantile hemangiairrespective of age, location, extent and phéasgeowth.

Although with high level of safety profile of praomolol in pediatric population, but initial evaligat is
recommended prior to the propranolol therapy tantifie patients to whom the commencement of propi@no

therapy may be carried a risk.

As propranolol helps in downgrading the size ar@hl@omplications of infantile hemangioma, we reatend

propranolol prior to surgical intervention in ordermake the lesion more amenable to be excised.

Family education, regarding the proper dose, wagdwmhinistration and early signs of propranolol sffects, is
advisable.

Further studies to clarify the factors influencitige response rate of infantile hemangima to orapgamnolol

therapy and the exact mode of action of proprarinltie healing of ulcerated hemangioma are recamdex
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