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ABSTRACT
Background: There is no consensus on the optimal duration of propranolol treatment in complicated infantile
hemangiomas (IHs), and factors related to its response have not yet been addressed, especially as it relates to the
northern Moroccan region. Aim: We analyze the factors of good response of IH to propranolol treatment in a
Moroccan population; thus, this study is the first to consider an undeveloped country. Methods: A descriptive and
analytic study was conducted for 9 years in our department. The following parameters were analyzed: epidemiologic,
therapeutic, and progressive, as well as the factors responsible for therapeutic response. Results: Propranolol
treatment for 153 cases of IH was completed. With an average age of 7.9 months, a tuberous form was found in
50.3% of the cases, with 58.1% located on the face. Side effects were minor, and response was good to excellent
in 95.6% of the cases. In a univariate analysis, children over 12 months and those with mixed hemangioma, as
compared with those with a tuberous form, were less likely to exhibit an excellent response (OR = 0.18 with
a 95% CI = 0.03–0.68; and OR = 0.80 with a 95% CI = 0.68–0.94). Excellent response was more prevalent in
children treated for more than 6 months (47.8% vs. 11.8%; p < 0.001). Conclusion: Our study proves the safety
and efficacity of propranolol as a treatment of IH. Excellent response was very much correlated with age, clinical
form of IH, and the duration of treatment.
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INTRODUCTION
Infantile hemangiomas (IHs) are vascular tumors
that undergo a proliferative phase followed by
stabilization and involution [1]. Approximately
10% of IHs require intervention during the
proliferative phase since they can grow dramatically
or can often locate on the face, which may lead to
functional impairment, cosmetical disfiguration,
and complications such as ulceration, bleeding,
and infection [1,2]. Oral propranolol (OP) is an
effective treatment for complicated IHs [1]. Its
dosage, effectiveness, and adverse effects, as well

as monitoring of treatment, have been widely
described [3-7]. There is no consensus on the optimal
duration of propranolol treatment for infantile
hemangiomas, and factors related to response to
propranolol treatment in infantile hemangiomas
have not yet been addressed, especially in the
northern Moroccan region [3]. The purpose of this
study was to evaluate the efficacy and safety of an
oral propranolol solution administered for high-risk
IHs in a Moroccan population of the minimum age
of 6 months up to the maximum age of 24 months
in order to analyze factors related to the response
of propranolol treatment.
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MATERIAL AND METHODS
Study Population and Data Collection
A prospective observational study was conducted
from September 2008 to September 2017 by the
dermatological and pediatric services at Hospital
Center University Hassan II, located in Fez, Morocco.
Data was collected from 153 patients treated for
hemangioma with propranolol. The criteria of
inclusion were an age of less than 2, hemangiomas
with functional risks, namely, orificial locations,
hemangiomas complicated by bleeding or ulceration,
and those larger than 25 cm2 in nonrisk locations. The
criteria of exclusion were medical contraindication to
beta-blockers and hemangiomas smaller than 25 cm2
in nonrisk locations. All patients had been receiving
short-stay hospitalization where their clinical data and
pretreatment assessments were collected. Propranolol
treatment was initiated under 24-hour monitoring at
1 mg/kg/day for 1 week. Then, patients underwent
evaluation and the dose was increased to 3 mg/kg/day
split into 2 doses. The treatment continued until the
growth of hemangiomas stopped. Follow-ups were
scheduled for once a month for the first year and once
every 3 months for the second year. The following
parameters were analyzed: epidemiologic, therapeutic,
and progressive, as well as the factors of good and
bad therapeutic response. Treatment was stopped at
a time determined primarily by the lesion regression
rate in the reduction of the size and coloration of
hemangiomas. Therapeutic evaluation was based on
a score [8] ranging from 0 to 3. A score of 3 was an
excellent response, if regression was above 75% without
any scars; a score of 2 was a good response, if regression
ranged between 50% and 75% with or without scars;
a score of 1 was a poor response, if regression ranged
between 25% and 50% with or without scars; and a score
of 0 was no response, if regression was below 25% or
no regression was observed. Informed parental consent
was systematically collected.
Statistical Analysis
A descriptive analysis of variables was conducted.
Categorical variables were summarized by frequencies,
and continuous variables were summarized by means
and standard deviations.
A univariate and multivariate analysis classified
children according to their treatment response:
excellent vs. good. The variable of interest was
© Our Dermatol Online 3.2020

dichotomic and the event was to have an excellent
response. The 4 children who had a poor response to
treatment or none were excluded from the analysis.
Fisher’s test and simple logistic regression were used
to investigate the association between treatment
response and each of the following factors: gender,
age, the size and number of hemangiomas, the clinical
form of the hemangioma, the presence of ulceration,
the progression of hemangiomas, the age at the onset
of propranolol treatment, and the duration of the
treatment. These factors were selected according to
medical knowledge and previous findings [9,10]. Age
was included in the analysis as a categorical variable
(≤12 months and >12 months).
In multiple logistic regression, association with
excellent responses was tested after adjusting for
potential confounders and factors cited above
(Table 1). Adjusted odds ratios with 95% confidence
intervals were provided for each variable. All statistical
analyses were performed in the software R, version 3.5.1
(R Core Team (2018). R Foundation for Statistical
Computing, Vienna, Austria).
Ethics Statement
Ethical approval was obtained from the ethics
committees at Hospital Center University Hassan II
in Fez, Morocco. All subjects were informed of the
conditions related to the study and gave their written
informed consent.

RESULTS
Clinical and Therapeutic Characteristics
Among the 153 children studied and treated for infantile
hemangioma with propranolol, 118 (77.1%) were female,
and the average age was 8 months (±7.9). Prematurity
was reported in 7 (4.5%) children, and congenital
malformations in 5 (3.2%) children (Table 2). The
tuberous form was the most common (50%), followed
by the mixed form (42.4%). More than half (58.1%)
of hemangiomas were located on the face, with 3.9%
segmental facial hemangiomas; other locations were
mostly those of the trunk (5.8%), inguinal areas (5.8%),
and head (3.9%). The size of hemangiomas was less than
25 cm2 in 65.3% of cases, and only 9.1% of the patients
had more than 3 hemangiomas. As for the other criteria,
22.8% of hemangiomas were in progression, 16.3%
displayed ulcerations, while superinfection was reported
in 4 (2.6%) cases. More details are described in Table 3.
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Table 1: Factors related to an excellent response to propranolol treatment (excellent vs. good). Moroccan study on the factors of response
to propranolol treatment for infantile hemangioma. Hospital Center University Hassan II in Fez, Morocco. 2008-2017. N = 149
Univariate analysis*
Multivariate analysis**
Factors
Excellent response n(%)
Crude OR# (CI95%)##
p value
Adjusted OR# (CI 95%)##
p value
Gender
Male

15(45.4)

1

Female

44(37.9)

0.73 (0.31-1.73)

≤ 12 months

56 (44.4)

1

> 12 months

3(13.0)

0.18 (0.03-0.68)

≤ 25 mm

40(41.7)

1

> 25 mm

19(35.8)

0.78 (0.36-1.64)

Tuberous

38 (50.0)

1

Subcutaneous

3 (30.0)

Mixed

18 (28.6)

No

46 (37.1)

1

Yes

13 (52.0)

1.82 (0.70-4.80)

No

45 (39.1)

1

Yes

14 (41.2)

1.08 (0.45-2.53)

<3

55 (40.1)

1

≥3

4 (33.3)

0.74 (0.15-2.95)

1
0.54

0.78 (0.31-1.92)

0.59

0.004+

0.14 (0.02-0.58)

0.59

0.85(0.35-2.05)

0.81 (0.59-1.12)

0.21

0.28 (0.05-1.23)

0.10

0.80 (0.68-0.94)

0.01+

0.43 (0.17-1.05)

0.06

0.18

1.14 (0.39-3.26)

0.84

1.52 (0.57-4.10)

0.76

0.43 (0.09-1.73)

0.86

1.46(0.66-3.27)

<0.001+

4.77 (1.59-17.77)

Age
1
0.01+

Size
1
0.72

Clinical form
1

Presence of
ulceration
1
0.80

Hemangioma in
progression
1
0.39

Number of
Hemangioma
1
0.24

Age at the start of treatment
≤ 4 months

27 (40.9)

1

> 4 months

32 (38.5)

0.90 (0.44-1.85)

1
0.34

Treatment duration
≤ 6 months

4 (11.8)

1

> 6 months

55 (47.8)

6.80 (2.19-28.24)

1
0.009+

*Fisher test or simple logistic regression. **Multiple logistic regression. #Odds ratio. ##Confidence interval. +a p value of less than 0.05 is considered significant

Table 2: Clinical characteristics of the patients. Moroccan study
on the factors of response to propranolol treatment for infantile
hemangioma. Hospital Center University Hassan II in Fez,
Morocco. 2008-2017. N =153
Characteristics
Categories
n(%)
Gender

Age (months)

Males

35(22.8)

females

118(77.1)
8.02(7.9)*

Prematurity

7(4.5)

Congenital malformations

5(3.2)

*Mean (standard deviation)

Propranolol treatment was administered below the age
of 4 months for 69 (45.1%) children. A periorificial
location was a therapeutic indication in 33.3% of cases.
More than two thirds (77.7%) were treated for more
than 6 months. The median duration of treatment was
15 months. Response to treatment was good (Fig. 1)
to excellent in 95.6% of patients (Fig. 2), poor in one
patient (0.6%) (Fig. 3), and no response to treatment
was attained in only 3 patients (Fig. 4) (Table 4). No
relapses were observed after the end of the treatment.
© Our Dermatol Online 3.2020

Factors Related to Excellent Responses to
Propranolol Treatment
In a univariate analysis, excellent responses to propranolol
treatment were correlated considerably with age, the
clinical form of hemangioma, and the duration of
treatment. Children of over 12 months and those
with mixed forms of hemangioma, unlike those with
tuberous forms, had a lesser chance of attaining an
excellent response to propranolol treatment (OR = 0.18
with a 95% CI = 0.03–0.68; and OR = 0.80 with 95%
CI = 0.68–0.94). Excellent responses were more prevalent
among children treated for more than 6 months (47.8%
as opposed to 11.8%; p < 0.001) (Table 1).
After adjusting for confounding factors, association
with excellent responses, age, and the duration
of treatment declined but remained significant
(p = 0.01 and p = 0.009, respectively). On the contrary,
association with mixed forms disappeared (p = 0.06).
The size and number of hemangiomas, the progression
226
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a

c

b

e

d

f

Figure 1: (a, b) Segmental facial hemangioma in a 6-month-old girl prior to propranolol treatment. (c, d) Good response at the age of 12 months
after 6 months of propranolol treatment. (e, f) Good response at the age of 18 months after 12 months of propranolol treatment.
Table 3: Characteristics of hemangiomas. Moroccan study on
the factors of response to propranolol treatment for infantile
hemangioma. Hospital Center University Hassan II in Fez,
Morocco. 2008-2017. N =153
Characteristics
Categories
n (%)

Table 4: Therapeutic characteristics of the patients. Moroccan
study on the factors of response to propranolol treatment for
infantile hemangioma. Hospital Center University Hassan II in
Fez, Morocco. 2008-2017. N =153
Characteristics
Categories
n (%)

Clinical form

Age at the start of treatment
Tuberous

77(50.3)

≤4 months

69(45.1)

Subcutaneous

11(7.1)

>4 months

84(54.9)

Mixed

65(42.4)

Peri-orificiel site

51(33.3)

Face

89(58.1)

Head

6(3.9)

Breast

7(4.5)

Neck

3(1.9)

Miliary hemangioma

3(1.9)

Nose

1(0.6)

Scalp

Lips

2(1.3)

Other indications

88(57.5)

Trunk

9(5.8)

Arm

5(3.2)

Excellent

59(38.5)

Inguinal

9(5.8)

Good

90(58.8)

Buttock

6(3.9)

Poor

1(0.6)

Penis

3(1.9)

Absent

3(1.9)

Therapeutic indications

Site

5(3.2)

≤ 6 months

34(22.2)

Multiple sites

13(8.5)

> 6 months

119(77.7)

Treatment duration

Side effects
≤ 25 mm

100(65.3)

> 25 mm

53(34.6)

<3

139(90.8)

≥3

14(9.1)
1(0.6)
35(22.8)
2(1.3)

Presence of superinfection

4(2.6)
25(16.3)

Presence of extension

2(1.3)

Presence of bleeding

4(2.6)

© Our Dermatol Online 3.2020

Response to treatment

2(1.3)

Presence of necrosis
Presence of ulceration

1(0.6)

Eyelid

Number of hemangioma

Hemangioma in progression

3(1.9)

Breast

Hemangioma size

Beard hemangioma

Anogenital

Major
Minor ( somnolence, and
cold hands and feet)

0
12

of hemangiomas, the presence of ulceration, and the
age at the onset of treatment were not significantly
associated with treatment response (Table 1).

DISCUSSION
Approximately 10% of IHs require treatment during
the proliferative phase due to local complications, a
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Figure 2: (a) Multifocal infantile hemangioma or hemangiomatosis in a (b) cerebral and (c) spinal location prior to propranolol treatment in a
2-month-old boy. (d) Excellent therapeutic response after 10 months clinically and (e, f) radiologically after 2 months of propranolol treatment.

a

well tolerated and produced excellent results [6,10]
The exact mechanism of oral propranolol treatment for
IH has not been elucidated [1,3,4]. There are several
proposed hypotheses, including vasoconstriction,
decreased renin production, inhibition of angiogenesis,
and stimulation of apoptosis. The author concluded
that increased apoptosis during the second year of life
can offset cellular proliferation and may be involved
in initiating the regression of hemangiomas [5,11,12].

b

Figure 3: (a) A periauricular and ulcerated hemangioma in a 5-monthold girl prior to propranolol treatment. (b) Poor response at the age of
12 months after 7 months of propranolol treatment.

a

b

Figure 4: (a) A mixed hemangioma of the cheek in a 6-month-old
girl before propranolol treatment. (b) No response after 12 months of
propranolol treatment.

life-threatening location, cosmetic issues, or functional
risks [3-7]. In 2008, Léauté-Labrèze et al. reported
an incidental finding that propranolol could control
dramatically the growth of IH. Subsequent studies
were conducted and demonstrated that the drug was
© Our Dermatol Online 3.2020

This study demonstrated that the efficacy of oral
propranolol at 3 mg/kg/day for >6 months in IH
Moroccan patients gave good or excellent responses
even if the age at the onset of treatment was, in some
cases, high. Furthermore, the treatment was deemed
relatively safe because almost no side effects were
observed in younger patients [6,9]. Indeed, the authors
concluded that the use of oral propranolol is well
tolerated, effective, and safe in the treatment of IH
during the postproliferative phase [4,6,7]. According to
the literature, the duration of treatment with systemic
propranolol ranges from 1 to 16 months [3,11,12].
In our study, the duration of oral propranolol IH
treatment introduced after the proliferative phase
ranged from 6 to 24 months, with 15 months as a
median duration of treatment. Although propranolol
is well tolerated and is rarely associated with adverse
reactions [1,3], our study, nonetheless, produced
minor side effects, such as somnolence and cold hands
and feet. As for criteria such as gender, location, and
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clinical form, numerous publications give similar
reports [1,3,11,13]. Propranolol withdrawal produced
no relapses. The explanation given is the duration of
treatment, which was longer and appropriate for the
evolution of IH [14,15]. Factors related to excellent
responses to propranolol treatment were age, clinical
forms of hemangioma, and the duration of treatment.
These factors were demonstrated, in some studies, to
be factors of relapse [1,3,4,13]. In fact, it is known
that therapeutic responses in tuberous forms are
more favorable than in mixed and subcutaneous
forms. Introducing treatment during the first year of
life is a hugely important factor as it coincides with
the proliferative phase [3,4,13]. The fact that this
phase varies in length between tuberous forms and
subcutaneous forms [16-18] could explain the good
response of treatment despite a late introduction of
treatment, but with a longer duration, that is, for
up to 6 months. In our study, late introduction of
treatment is explained, on the one hand, by the delay
in specialized consultation and, on the other hand,
by the little knowledge of therapeutic opportunities
of some clinicians. Additionally, the size, number,
and progression of hemangiomas, the presence of
ulceration, and the age at the onset of treatment
were not significantly associated with treatment
response. Indeed, in nearly all publications, it is not
the size that influences response, but composition and
quantity [16-18]. As for ulceration and hemangioma
progression, during the first 3–5 months, superficial
IH proliferates rapidly. In most cases (80%), the
growth is complete by 5 months of age [1,4,9]. In
contrast with superficial lesions, deep IH often lags
in growth by approximately 1 month. These lesions
proliferate for one additional month on average.
Despite these well-defined parameters, IHs are very
heterogeneous during the early proliferative phase
and the growth characteristics of individual IHs can
be difficult to predict. By 9 months of age, lesions
begin to regress by 10% annually until in complete or
partial subsidence [16-18]. Tumor tissue is replaced by
fat and fiber components, and the tumoral skin often
loosens or scars. In our study, propranolol was 95.6%
effective for IH treatment during the proliferative and
postproliferative phases. The first results appeared
within hours of initiating treatment, and changes in
lesion color and softening were observed [1,17,18].
Such involution was not associated with the location
of hemangiomas or the age at the onset of treatment.
The majority of authors agree that an acceptable
response is expected if treatment is introduced within
© Our Dermatol Online 3.2020

the first 12 months of life. As recently reported by
Chang LC et al., most hemangiomas cease growing
after 9 months of age. However, there was a small
subgroup of hemangiomas with continued growth
after this period [12]. Our study was limited to a
Morocco population and, as such, represents research
in a previously poorly represented country.

CONCLUSION
Although the exact mechanism causing the
beneficial effects of propranolol in the proliferative
and postproliferative phases are unclear, a better
understanding of the mechanism of propranololinduced regression of IH may allow for more effective
treatment. Moreover, an administration of oral
propranolol 3 mg/kg/day is safe and effective for IH
during the proliferative and postproliferative phases and
should be considered a first-line treatment in Moroccan
populations. Factors related to excellent responses to
propranolol treatment were associated significantly
with the age of ≤12 months, tuberous forms, and the
duration of hemangioma treatment. Additionally, the
optimal duration of treatment should end no sooner
than with the regression of IH, that is, more than 6
months since its introduction. Finally, it has to be noted
that Morocco is a country unrepresented in these sorts
of studies and that genetic factors may also play a role
in these treatment mechanisms.
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