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Therapeutic efficacy of propranolol for infantile )

Check for

hemangiomas
Wenli Wu, Hongtao Wang, Jiansuo Hao, Zijun Gao, Fan Li and, Yiyang Chen

Objectives. This was a retrospective study to analyze the clinical therapeutic efficacy of propranolol in patients with infantile
hemangioma (IH).

Study Design. Patients with IH were treated with propranolol (2—4.5 mg/kg/day). Those patients who did not have a good
response to propranolol underwent intertumoral injection of pingyangmycin or surgery.

Results. Relative therapeutic responses to propranolol among the 51 patients were as follows: excellent in 31.37% (16 of 51);
good in 39.21% (20 of 51); poor in 23.53% (12 of 51); and nonresponsive in 3.92% (3 of 51). Of the 15 patients who had a poor
or no response to propranolol, 2 received injected pingyangmycin, and 3 underwent surgical resection; the remaining 10 patients
received no further therapy. The relevance of many clinical factors (sex, age, dose, depth, and diameter) to the efficacy of propran-
olol was assessed with univariate and multivariate ordinal logistic regression models, which indicated that young age (<5 months)
was significantly associated with better efficacy (P < .05). The most common side effect was diarrhea (52.2%). There was no signif-
icant association between dose of propranolol and side effects (P =.12).

Conclusions. The effect of oral propranolol was better in younger patients. A 3- to 4.5-mg/kg/day dose may not be more effective
than the conventional recommended dose of 2 to 3 mg/kg/day. (Oral Surg Oral Med Oral Pathol Oral Radiol 2019;128:132—138)

Infantile hemangiomas (IHs) are congenital benign
tumors originating from vascular endothelial cells. The
incidence of IHs among infants is around 3% to 10%;"3
33% to 60% of THs occur in the head and neck region,'*
thus affecting the child’s appearance and possibly quality
of life. Twenty-four percent of IHs are present at birth, and
the majority of cases occur before age 5 months.'” IH usu-
ally undergo a proliferative phase in the first year and then
gradually enter an involution phase.” Because 50%, 70%,
and 90% of the lesions regress by ages 5, 7, and 9 years,”
respectively, most clinicians tend to take a wait-and-
observe approach (without any specific treatment). How-
ever, untreated IHs may be associated with ulceration,
bleeding, infections, and even potentially life-threatening
consequences.4"7 In addition, after the untreated tumor
shrinks, residual skin degeneration, manifesting as pigmen-
tation, scars, or skin relaxation,’ seriously affects the
appearance of the skin. Therefore, interventional treatment
may be more appropriate for [Hs.

According to the International Society for the Study of
Vascular Anomalies Guidelines (2018 edition),g treat-
ment of [Hs is mainly based on local and systemic medi-
cations that inhibit vascular endothelial cell proliferation,
promote tumor regression, and reduce tumor residues. In
cases of high-risk and moderate-risk IHs, prompt treat-
ment is recommended.

The first-line treatment for IHs is propranolol, a nonse-
lective B-adrenergic receptor blocker.'"'? Propranolol is
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a highly effective and safe medication for shrinking
hemangiomas.'"'*'* According to a survey of 31 hospi-
tals in China where propranolol was administered to
patients with IHs, the dose ranged from 1 to 3 mg/kg/day,
and the duration of therapy ranged from 1 to 24 months."”
Some centers hospitalized all children during treatment,
but most infants were treated in an outpatient setting.
Some hospitals administered a single treatment, whereas
others used a comprehensive sequence of treatments.
However, because not all patients respond well to pro-
pranolol, it is important to carefully consider the choice
of treatment, dose escalation, and safety monitoring. This
study retrospectively analyzed the clinical therapeutic
efficacy of propranolol in patients with IHs.

MATERIAL AND METHODS

Patients

Fifty-one children with IHs treated in Guangzhou
Women and Children’s Medical Center in Guangz-
hou, China, from January 2015 to December 2017,
were enrolled in this study. The recruitment criteria
excluded patients with any of the following condi-
tions: history of IH treatment, tumors with clear
boundaries (these patients underwent surgery), car-
diovascular disorders, and other congenital malfor-
mations. All the patients were of Han Chinese

Statement of Clinical Relevance

Propranolol is still the first candidate for the treat-
ment of infantile hemangiomas. Early intervention
is associated with better efficacy. The conventional
dose of propranolol (2—3 mg/kg/day) is suitable for
clinical use. Gastrointestinal reactions were the
most frequent side effects observed.
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ethnicity. The size, extent, and depth of the IHs were
determined by using ultrasonography. Patients with
congenital malformations were identified by using
cardiac ultrasonography and electrocardiography
and were excluded from the study. General informa-
tion, including patient sex and age, tumor diameter
and site, treatment method, medication dose, time of
treatment, response rate, side effects, and duration
of follow-up were recorded both before and after
treatment (Table I).

Ethics

This project was approved by the Ethics Committee of
Guangzhou Women and Children’s Medical Center. Pro-
pranolol dosage (up to 4.5 mg/kg/day, which was within
the indicated range for off-label use of the medicine) and
duration (up to age 15 months) were determined after dis-
cussion with the regulatory agencies.

Classification of IHs

On the basis of anatomic distribution, IH was divided
into 3 groups: superficial IH, located above the dermal
papillae with red plaques; subcutaneous IH, located
under subcutaneous or mucosal tissue, usually without

Wuetal. 133

any skin alteration; and mixed IH (superficial and sub-
cutaneous IHs).

Treatment method

Fifty-one children with IHs were treated preliminarily
with oral propranolol (Jiangsu Ya-Bang-Ai-Pu-Sen
Pharmaceutical, Yancheng, Jiangsu, China) and hospi-
talized for the first 4 to 5 days to facilitate adjustments
to the dose. The patients who had poor or nonrespon-
sive results received intertumoral injections of pin-
gyangmycin or other treatment. Patients whose lesions
had clear boundaries received surgical resection, and
others with lesions that had no clear boundaries were
administered pingyangmycin.

For those receiving propranolol treatment, a
0.5 mg/kg dose was given every 8 hours on the first
day (a total of 1.5 mg/kg/day). The propranolol dosage
was then gradually increased to 0.75, to 1.0, to 1.25,
and to a maximum of 1.5 mg/kg if the patient had no
side effects. The final maximum target dosage was
1.5 mg/kg (4.5 mg/kg/day). During treatment, heart
rate was monitored and recorded. If heart rate was less
than 100 beats per minute or if there were other com-
plications, such as diarrhea, anorexia, or nausea, then
the dosage was reduced by 0.25 mg/kg (total reduced

Table I. Clinical characteristics and therapeutic efficacy to propranolol among the children with infantile hemangio-

mas (IHs)

Characteristics Patients (n=51)

Excellent (n=16)

Good (n=20) Poor(n=12) Nonresponsive (n = 3)

Age at IH occurrence (months) (%)

<5 49 16 (32.7)
>5 3 0

Age at treatment (months) (%)

<5 35 14 (40)
>5 16 2 (12.5)
Gender (%)

Male 19 8 (42.1)
Female 32 8 (25)
Dose of propranolol (mg/kg/day) (%)

<2 2 0(0.0)
2-3 12 2 (16.7)
3-45 37 14 (37.8)
Location of IHs (%)

Parotid gland 24 6 (25)
Lips 17 6(35.3)
Buccal 5 2 (40)
Suborbital 2 2 (100)
Linguae 1 0(0.0)
Neck 1 0(0.0)
Chin 1 0(0.0)
Depth (%)

Superficial 20 8 (40)
Subcutaneous 27 6(22.2)
Mixed 4 2 (50)
Diameter of lesion (cm), n (%)

<2 23 10 (43.5)
2—4 16 4(25)
>4 12 2 (16.7)

18 (36.7) 8(16.3) 12
2(66.7) 0 1(33.3)
14 (40) 6 (17.1) 1(2.9)
6 (37.5) 6 (37.5) 2(12.5)
6 (31.6) 4211 1(5.3)
14 (43.8) 8 (25) 2(6.3)
0(0.0) 2 (100) 0(0.0)
8 (66.7) 2(16.7) 0(0.0)
12 (32.4) 8(21.6) 3(8.1)
10 (41.7) 7(29.2) 1(4.2)
8 (47.1) 1(5.9) 2(11.8)
2 (40) 1 (20) 0(0.0)
0(0.0) 0(0.0) 0(0.0)
0(0.0) 1 (100) 0(0.0)
0(0.0) 1 (100) 0(0.0)
0(0.0) 1 (100) 0(0.0)
8 (40) 2(10) 2(10)
12 (44.4) 8 (29.6) 13.7)
0(0.0) 2 (50) 0(0.0)
8 (34.8) 3(13.0) 2(8.7)
4(25) 8 (50) 0(0.0)
8 (66.7) 1(8.3) 1(8.3)
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dose: 0.75 mg/kg/d) and the patient was monitored for
1 day. If the patient was stable and the side effects
ceased, then the dosage was increased by 0.25 mg/kg
to the maximum target dosage of 1.5 mg/kg (4.5 mg/
kg/day). Once the dose response became stable, the
patient was treated at home and followed up monthly.
The majority (72.5%) of the study patients took 3 to
4.5 mg/kg/day; 23.5% took 2 to 3 mg/kg/day; and
3.9% took less than 2 mg/kg/day.

To monitor and evaluate the therapeutic efficacy of
propranolol, we took photographs and conducted ultra-
sound examinations of the lesions at 1, 3, and 6 months
until age 15 months. Once the size of the IH became
reduced, the dosage of propranolol was gradually reduced
until the medication was completely withdrawn.

Surgical resection

Patients whose lesions had already completely shrunken
after treatment with propranolol but had remaining
appearance defects with a clear boundary and a diameter
of less than 1.5 cm then received surgical resection. All
operations were performed under cover of general anes-
thesia. The biggest advantage of surgical resection was
that it was a one-time treatment resulting in complete
cure with a good prognosis. However, to prevent tumor
recurrence, strict selection of patients on the basis of clear
indications and a 1-year follow-up visit were necessary.

Evaluation of response to treatment

Therapeutic response was evaluated by using the follow-
ing grades: excellent, good, poor, and nonresponsive. If a
lesion had totally disappeared, as clinically observed, or if
the lesion’s original size had become reduced by greater
than 75%, as seen on ultrasonography, then the response
was considered “excellent”. Reduction in size by greater
than 50% of the original volume of the lesion was consid-
ered a “good” response. Reduction by less than 50% of
the original size was considered a “poor” response, and a
0% change was considered “nonresponsive.”' >

Statistical analysis

Univariate and multivariate ordinal logistic regression
models were applied to evaluate the potential factors
associated with the therapeutic efficacy of propranolol in
IHs. The x> test was used to assess the associations
between doses of propranolol and side effects, as well as
between treatment and efficacy. A P value less than .05
was considered statistically significant. All analyses were
performed by using SPSS version 21.0 software (SPSS
Inc., Chicago, IL).

RESULTS

General data

The median age of the 51 patients with IHs was 4 months
(range 1—14 months). Nineteen patients (37.25%) were
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males and 32 (67.75%) were females. Age at initial
occurrence of IH ranged from 1 month to 7 months.
Mean age at first visit to a specialist was 4 months;
96.08% (49 of 51) of lesions occurred before age 5
months (see Table I). A good response to propranolol
treatment was usually achieved in the first week
(Figure 1); 31.37% (16 of 51) of the patients had an
excellent result; 39.21% (20 of 51) had a good result;
23.53% (12 of 51) had a poor result; and 3.92% (3 of 51)
were nonresponsive to therapy, respectively (see Table I).
Because of either nonresponsiveness or poor efficacy of
propranolol treatment, 3 patients received further treat-
ment with pingyangmycin (Figure 2), and 2 patients
underwent surgical resections (Figure 3). Other children
with IHs (10 cases) who had poor or no response to pro-
pranolol treatment did not receive any further treatment.
Most IHs were located in the parotid gland (47.1%)
(Figure 4) and lips (33.3%) (see Figure 1); 52.9% were
subcutaneous; and 45.1% had a tumor diameter less than
2 cm (45.1%) (see Table I).

Analysis of relevance factors regarding the
therapeutic efficacy of propranolol

Relevance factors regarding the therapeutic efficacy of pro-
pranolol and other factors were analyzed by using univari-
ate ordinal logistic regression analyses, which indicated
that age 5 months or less was significantly associated with
better efficacy (Table II). No association was found
between sex, dose of propranolol, tumor depth, or tumor
size and the therapeutic efficacy of propranolol. The vari-
ates (factors) with a P value less than .15 in the univariate
models were then analyzed with a multivariate model,
which indicated that age 5 months or less (odds ratio = 3.65;
95% confidence interval =1.11—12.04; P =.03) was still
significantly associated with better treatment efficacy (see
Table II).

Adverse reactions to propranolol
Twenty-three of the 51 patients who received propranolol
treatment experienced side effects. The most common

Fig. 1. Propranolol treatment given to an infant with infantile
hemangioma (IH). A, A 2-month-old male infant with IH on
the upper lip was treated with propranolol (4.5 mg/kg/day).
B, Same child after 9 months of treatment with oral proprano-
lol; the lesion has almost completely shrunken.
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Fig. 2. Pingyangmycin treatment given to an infant with infantile hemangiomas (IHs) on the buccal cavity and lower lip. A, A 5-
month-old male infant before treatment; an IH is located on the right side of the buccal cavity plus lower lip. B, The same
patient’s appearance at the 2-month follow-up visit after receiving oral propranolol. C, Because the propranolol treatment had
poor efficacy, the infant then received an intertumoral injection with pingyangmycin (1.6 mg), which caused the lesion to shrink

to a relatively smaller size after 1 month.
TR
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Fig. 3. Surgical resection in an infant with infantile hemangioma (IH) with no response to propranolol treatment. A, An 11-
month-old female infant (with IH on the neck) who had a poor response to propranolol. B, The resected tumor. Tumor size was
significantly reduced, but complete resolution was not achieved.

side effect was diarrhea (52.2%), followed by pulmonary
symptoms (bronchitis and cough) (21.7%), decreased
heart rate (17.4%), constipation (4.3%), and vomiting
(4.3%). There was no significant association between
dose of propranolol and side effects (P =.12) (Table III).

DISCUSSION

This study included 51 patients with IHs treated with dif-
ferent dosages of propranolol (2—4.5 mg/kg/day) for an
average of 14 months. The results indicated that propran-
olol dose, tumor location, tumor depth, and tumor size
did not affect the rate of therapeutic efficiency. However,

therapeutic efficacy significantly increased in patients
with IHs age 5 months or less.

Most IHs do not require specific treatment because
they are small and self-limiting. For IHs with bleeding,
infection, or affected vital structures (including eye, air-
way tract, and nerve system), a specific treatment, such
as medication or surgery, is necessary.'’ Traditional med-
ical treatments, including glucocorticoids, interferon-c, or
vincristine, have many side effects. 520

Propranolol is a nonselective S-adrenergic receptor
inhibitor, which used in the treatment of patients with
hypertension or other cardiac disorders and is recog-
nized as being safe for use in infants.”’ In 2008,
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Fig. 4. An infant with infantile hemangioma (IH) at the parotid
gland. A, 1-month-old female infant with a hemangioma located
on the left parotid gland before treatment with oral propranolol
(4.5 mg/kg/day) for 15 months. B, The lesion had almost
completely shrunken at the follow-up visit at age 3 years. If the
lesion did not respond well to propranolol after 2 months of
observation or if the lesion had already obviously shrunken but
not completely resolved after a long period, then the propranolol
therapy was replaced by intertumoral injection of pingyangmy-
cin (Ha’erbin Lai-Bo-Tong Pharmaceutical, Ha’erbin, China).
All injections were performed under cover of general anesthesia
in an operating room and the patients were observed for 30
minutes after the injection. Each injection dosage was main-
tained at 0.1 to 0.2 mg/kg until the surface of the lesion became
pale. The maximum dose was no greater than 4 mg per injection,
and the entire treatment was 2 to 3 injections for each patient. An
interval of 4 weeks was applied between the 2 injections (to min-
imize the risk of pulmonary fibrosis). All potential adverse reac-
tions and prognoses were recorded during the follow-up visits.

Léaute-Labreze et al.”” first introduced propranolol
treatment in an infant with obstructive hypertrophic
myocardiopathy and reported good efficacy. Thereaf-
ter, propranolol was extensively administered in the
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treatment of IHs.”*>° Inhibition of tumor cells, control

of endothelial proliferation, and vasoconstriction are
believed to be the therapeutic mechanisms involved in
IH treatment.”” However, not all patients respond well
to propranolol. On the basis of the findings from a
study by Ostman-Smith et al., who found that high-
dose propranolol (>4.5 mg/kg/day) yields good results
(5-year survival rate for high-risk infants improved
from 54% to 93%)°° and is safe for treating pediatric
hypertrophic cardiomyopathies, we used high-dose
propranolol (4.5 mg/kg/day) to treat the patients with
IHs in this study.

Our data showed no difference in therapeutic effi-
cacy between the 2 mg/kg/day and 4.5/kg/day dosages
in infants with IHs who received an average of 14
months of treatment. Therefore, the conventional rec-
ommended dose of propranolol (2—3 mg/kg/day)
remains suitable for clinical use.

To explore the relationship between the therapeutic
efficacy of propranolol and clinical characteristics in
detail, we investigated whether patient age and sex, tumor
location, tumor size, and tumor depth influence the ther-
aputic effect of propranolol in infants with IHs. Interest-
ingly, age less than 5 months was the only characteristic
that significantly increased the therapeutic efficacy rate
(P < .05), according to our observations. This finding is
very similar to those reported by Kim et al., who found
excellent therapeutic efficacy for propranolol in infants
age less than 6 months.”” Kim et al. also stated that the
incidence of IH was higher in female infants (20 of 23
infants [86.97%]). Our data support this finding, even
though the sex rate among female infants with IHs was

Table Il. Ordinal logistic regression analysis of the factors associated with therapeutic efficacy of propranolol in the

children with infantile hemangioma (IH)

Characteristics Crude OR (95% CI) P value Adjusted OR (95% CI) P value
Age at treatment (months)

<5 4.27 (1.35—13.53) .01 3.65 (1.11-12.04) .03
>5 Reference - Reference —
Dose of propranolol (mg/kg/day)

<2 0.13 (0.01—1.93) .14 0.29 (0.02—4.77) .39
2-3 0.86 (0.26—2.83) .80 0.81(0.24—2.73) 74
3-4.5 Reference - Reference -
Gender*

Male 1.71 (0.60—4.90) 32 — —
Female Reference - - -
Depth*

Superficial 1.36 (0.19-9.77) 76 — —
Subcutaneous 0.71 (0.10—4.87) 73 — —
Mixed Reference — — —
Diameter (cm)*

<2 1.74 (0.48—6.35) 40 — -
2—4 0.63 (0.16—2.50) 51 — —
>4 Reference - - -

*These variates were not included in the multivariate ordinal logistic regression analysis.CI, confidence interval; OR, odds ratio.
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Table IIl. Side effects of propranolol treatment in the children with infantile hemangioma (IH) (N = 23)

Side effects N Dose of propranolol (mg/kg/day) P value
<2(n=1) 2-3(n=7) 3-4.5mn=15)

Diarrhea, n (%) 12 0(0.0) 3(25) 9(75) A2

Decreased heart rate, n (%) 4 1(25) 3(75) 0(0.0)

Pulmonary symptoms (bronchitis, cough), n (%) 5 0(0.0) 1(20) 4 (80)

Vomiting, n (%) 1 0(0.0) 0(0.0) 1(100)

Constipation, n (%) 1 0(0.0) 0(0.0) 1 (100)

62.75% (32 of 51) in our investigation. However, unlike
Kim et al.’s result, in our study, sex distribution did not
influence the therapeutic efficacy of propranolol. Their
data showed that better efficacy was seen in male infants
than in female infants. However, only 2 male infants
were observed in Kim et al.’s study. On this point, our
data may be more robust because our study included a
higher number of male infants (n=19). Kim et al. also
found that propranolol was more effective in infants with
single-site IHs than in those with multisite IHs. Our study,
however, did not focus on this point. Our results also indi-
cate that the size, depth, and location of IHs did not affect
the therapeutic efficacy of propranolol.

A total of 23 study patients with IHs treated with
propranolol experienced side effects. Our data also
indicated that side effects associated with propranolol
may not be dose dependent. Gastrointestinal reactions
(52.2%) were the most frequent side effects of oral pro-
pranolol, according to our observations, which is simi-
lar but higher than the rate reported by Wang et al.,”’
who recorded 22.6% of their subjects with gastrointes-
tinal reactions. Our data included pulmonary symp-
toms (21.7%) and decreased heart rate (17.4%) as
adverse reactions. Wang et al. reported hypoglycemia,
bronchospasm, bradycardia, and hypotension as other
adverse reactions. Some authors did not report brady-
cardia as a side effect in the treatment of IH with doses
up to 4 mg/kg/day.”® Decrease in diastolic blood pres-
sure was noted in 1 patient in our study. In our clinical
observations, we also found that a decrease in heart
rate occurred within 24 hours after taking a propranolol
dose but was quickly restored after temporary with-
drawal of the medication. Love et al. reported that
hypoglycemia may be the most serious complication in
children and that hypoglycemia associated with pro-
pranolol may not be dose dependent’”; however, we
did not find these adverse reactions in our study
patients. However, it did remind us that we need to
closely monitor patients with IH taking propranolol. It
is hard to recruit healthy infants as normal controls,
and this was a limitation of our study.

CONCLUSIONS
Our study showed that propranolol is still the first-choice
treatment for IHs. Early intervention with propranolol for

IHs was associated with better efficacy. The conventional
recommended dose of propranolol (2—3 mg/kg/day) was
found to be still suitable for clinical use, as indicated by
our data. Gastrointestinal reactions were the more frequent
side effects of oral propranolol. Although side effects may
not often be associated with propranolol treatment,

patients still need to be closely monitored.

REFERENCES

1.

11.

12.

13.

14.

Hoornweg MJ, Smeulders MJ, van der Horst CM. Prevalence
and characteristics of haemangiomas in young children. Ned
Tijdschr Geneeskd. 2005;149:2455-2458.

. Kilcline C, Frieden 1J. Infantile hemangiomas: how common are

they? A systematic review of the medical literature. Pediatr Der-
matol. 2008;25:168-173.

. Munden A, Butschek R, Tom WL, et al. Prospective study of infan-

tile haemangiomas: incidence, clinical characteristics and associa-
tion with placental anomalies. Br J Dermatol. 2014;170:907-913.

. Haggstrom AN, Drolet BA, Baselga E, et al. Prospective study of

infantile hemangiomas: clinical characteristics predicting com-
plications and treatment. Pediatrics. 2006;118:882-887.

. Chang LC, Haggstrom AN, Drolet BA, et al. Growth characteris-

tics of infantile hemangiomas: implications for management.
Pediatrics. 2008;122:360-367.

. Fay A, Nguyen J, Waner M. Conceptual approach to the management

of infantile hemangiomas. J Pediatr. 2010;157:881-888. e881-e885.

. Hasan Q, Tan ST, Gush J, Peters SG, Davis PF. Steroid therapy

of a proliferating hemangioma: histochemical and molecular
changes. Pediatrics. 2000;105:117-120.

. Ronchese F. The spontaneous involution of cutaneous vascular

tumors. Am J Surg. 1953;86:376-386.

. 2018 International Society for the Study of Vascular Anomalies.

ISSVA Classification of Vascular Anomalies. Available at:
issva.org/classification.

. Holmes WJ, Mishra A, Gorst C, Liew SH. Propranolol as first-

line treatment for rapidly proliferating infantile haemangiomas.
J Plast Reconstr Aesthet Surg. 2011;64:445-451.

Leaute-Labreze C, Dumas de la Roque E, Hubiche T, Boralevi F,
Thambo JB, Taieb A. Propranolol for severe hemangiomas of
infancy. N Engl J Med. 2008;358:2649-2651.

Hogeling M, Adams S, Wargon O. A randomized controlled trial
of propranolol for infantile hemangiomas. Pediatrics. 2011;128:
E259-E266.

Buckmiller LM, Munson PD, Dyamenahalli U, Dai Y, Richter GT.
Propranolol for infantile hemangiomas: early experience at a ter-
tiary vascular anomalies center. Laryngoscope. 2010;120:676-681.
Leboulanger N, Fayoux P, Teissier N, et al. Propranolol in the
therapeutic strategy of infantile laryngotracheal hemangioma: a
preliminary retrospective study of French experience. Int J
Pediatr Otorhinolaryngol. 2010;74:1254-1257.


http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0001
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0001
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0001
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0002
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0002
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0002
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0003
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0003
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0003
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0004
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0004
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0004
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0005
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0005
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0005
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0006
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0006
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0007
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0007
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0007
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0008
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0008
http://issva.org/classification
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0010
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0010
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0010
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0011
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0011
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0011
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0012
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0012
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0012
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0013
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0013
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0013
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0014
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0014
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0014
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0014

ORAL MEDICINE 0000
138 Wuetal August 2019
15. Chen ZG, Zheng JW, Zhang L, Zhu L, Wang YA. A survey on 25. JiY, Chen S, Xu C, Li L, Xiang B. The use of propranolol in the

16.

17.

18.

19.

20.

21.

22.

23.

24.

clinical use of propranolol for infantile hemangiomas in main-
land China. Int J Clin Exp Med. 2015;8:2138-2146.

Zhang L, Yuan WE, Zheng JW. Pharmacological therapies for
infantile hemangiomas: a clinical study in 853 consecutive patients
using a standard treatment algorithm. Sci Rep. 2016;6:21670.
Sirachainan N, Lekanan W, Thammagasorn Y, Wanitkun S,
Kadegasem P, Chunharas A. Response to propranolol in infantile
hemangioma. Pediatr Int. 2016;58:662-665.

Barrio VR, Drolet BA. Treatment of hemangiomas of infancy.
Dermatol Ther. 2005;18:151-159.

Zarem HA, Edgerton MT. Induced resolution of cavernous
hemangiomas following prednisolone therapy. Plast Reconstr
Surg. 1967;39:76-83.

Chiller KG, Passaro D, Frieden 1J. Hemangiomas of infancy: clini-
cal characteristics, morphologic subtypes, and their relationship to
race, ethnicity, and sex. Arch Dermatol. 2002;138:1567-1576.
Léaute-Labreze C, Boccara O, Degrugillier-Chopinet C, et al.
Safety of oral propranolol for the treatment of infantile hemangi-
oma: a systematic review. Pediatrics. 2016;138. pii: e20160353.
Léaute-Labreze C, Hoeger P, Mazereeuw-Hautier J, et al. A ran-
domized, controlled trial of oral propranolol in infantile heman-
gioma. N Engl J Med. 2015;372:735-746.

Kim J, Hong JW, Roh TS, Lee W1J. Oral propranolol therapy
in 23 infants with infantile hemangioma. Arch Plast Surg.
2018;45:517-524.

Lahrichi A, Hali F, Baline K, Fatoiki FZE, Chiheb S, Khadir
K. Effects of propranolol therapy in Moroccan children with
infantile hemangioma. Arch Pediatr. 2018;25:449-451.

26.

217.

28.

29.

treatment of infantile haemangiomas: an update on potential
mechanisms of action. Br J Dermatol. 2015;172:24-32.
Ostman-Smith I. Beta-blockers in pediatric hypertrophic cardio-
myopathies. Rev Recent Clin Trials. 2014;9:82-85.

Wang Q, Xiang B, Chen S, Ji Y. Efficacy and safety of oral aten-
olol for the treatment of infantile haemangioma: a systematic
review [Epub ahead of print]. Australas J Dermatol. http://dx.
doi.org/10.1111/ajd.12966. accessed December 4, 2018.

de Graaf M, Breur J, Raphael MF, Vos M, Breugem CC, Pas-
mans S. Adverse effects of propranolol when used in the treat-
ment of hemangiomas: a case series of 28 infants. J Am Acad
Dermatol. 2011;65:320-327.

Love JN, Litovitz TL, Howell JM, Clancy C. Characterization of
fatal beta blocker ingestion: a review of the American Associa-
tion of Poison Control Centers data from 1985 to 1995. J Toxicol
Clin Toxicol. 1997;35:353-359.

Reprint requests:

Yiyang Chen

Department of Oral and Maxillofacial Surgery
Stomatology Medical Center

Guangzhou Women and Children’s Medical Center
No. 9 Jinsui Road

Guangzhou 510623

China.

Lovesums@163.com


http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0015
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0015
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0015
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0016
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0016
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0016
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0017
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0017
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0017
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0018
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0018
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0019
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0019
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0019
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0020
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0020
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0020
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0021
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0021
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0021
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0021
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0022
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0022
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0022
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0022
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0023
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0023
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0023
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0024
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0024
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0024
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0025
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0025
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0025
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0026
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0026
http://dx.doi.org/10.1111/ajd.12966
http://dx.doi.org/10.1111/ajd.12966
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0027
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0027
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0027
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0027
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0028
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0028
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0028
http://refhub.elsevier.com/S2212-4403(19)30479-1/sbref0028
mailto:Lovesums@163.com 

	Therapeutic efficacy of propranolol for infantile hemangiomas
	Material and Methods
	Patients
	Ethics
	Classification of IHs
	Treatment method
	Surgical resection
	Evaluation of response to treatment
	Statistical analysis

	Results
	General data
	Analysis of relevance factors regarding the therapeutic efficacy of propranolol
	Adverse reactions to propranolol

	Discussion
	Conclusions
	References


