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ABSTRACT

Background: Infantile hemangioma is a common benign vascular tumor that affects up to 10% of infants. Propranolol,
a beta-blocker, has been used as a promising treatment for infantile hemangioma, but its effectiveness remains
controversial. Therefore, the aim of the current study was to investigate the effect of propranolol in the treatment of
infantile hemangioma in Erbil, Iraq.

Methods: This prospective interventional study was conducted between May 2021 and December 2022 at Rapareen
Teaching Hospital in Erbil, Iraq. A total of 42 children entered the study, considering the inclusion criteria. Propranolol
was given at a dose of 1 mg/kg/day and increased to 2-3 mg/kg/day within a few days if tolerated. Infants were
treated and followed up for 3 to 6 months. During this follow-up, the infants were checked for cardiac, respiratory, and
hypoglycemic symptoms. The obtained data were analyzed using paired, independent, and chi-square tests.

Results: The mean age of the infants was 11.48 + 5.251 months. Regarding the gender distribution of the participants,
14 (33.3%) of the infants were males and 28 (66.7%) were females. Hemangiomas were observed in different body
regions, including 6(14.3%) cases in the limbs, 28 (66.7%) in the head and neck, and 8 (19%) in the trunk. Regarding
the response to treatment, the results revealed that 27 (64.3%) infants responded well to the treatment. There was a
moderate response in 9 (21.4%) infants and a mild response in 6 (14.3%) infants.

Conclusion: Based on the findings of this study, propranolol can be used as an effective and safe drug for hemangioma
treatment.
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Introduction

Infantile hemangiomas (IHs) are the most some cases, IHs can cause functional impairment,

common vascular tumors of infancy, affecting up
to 5-10% of infants (1). The tumor typically
appears during the first few weeks of life and
grows rapidly during the first year, with most
lesions reaching their maximum size by 6-9
months (2). Several factors have been associated
with an increased risk of IH development,
including prematurity, female gender, white
ethnicity, a positive family history of vascular
anomaly, low birth weight, multiple gestations, or
advanced maternal age (3, 4).

Although most [Hs resolve spontaneously, in

disfigurement, or life-threatening complications,
such as airway obstruction, hemorrhage, or heart
failure. Therefore, IH management depends on
various factors, such as location, size, growth
pattern, and potential complications (5, 6).
Historically, the treatment of IHs relied on
surgical excision, intralesional corticosteroid
injection, or laser therapy, marked by variable
success rates and potential side effects (4). However,
the discovery of the therapeutic effect of propranolol
on IHs in 2008 by Léauté-Labréze et al. has
revolutionized [Hs management (7). Propranolol, a
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beta-blocker, induces vasoconstriction, reduces
angiogenesis, and promotes the involution of the
lesion by targeting the beta-adrenergic receptors
on the endothelial cells of the blood vessels (8).
Nowadays, propranolol is accepted as the first-line
treatment for IHs. Therefore, The recommended
oral dosage of propranolol starts at 1 mg/kg/day
and increases to 2-3 mg/kg/day for at least 6 to
12 months. For further investigation, the ideal
dosage is thought to be between 1.5 and 2.0
mg/kg per day (9).

The results of a study by Léaute-Labreze et al.
(2016) showed that oral propranolol could be well
tolerated, and serious side effects were minimized
during treatment when proper evaluations were
performed before and during treatment (10).
Turhan et al. (2016) found that propranolol was a
tolerable, effective, and safe drug for IH treatment
and could be started and administered in an
outpatient setting (11). Treatment with
propranolol is useful, but it can also cause side
effects considering factors, such as ethnicity.
Considering factors such as ethnicity, which can
affect infant hemangiomas, and the limited studies
conducted in Iraq, there is a need to conduct this
study with the aim of investigating the effect of
propranolol on the treatment of neonatal
hemangioma in Erbil, Iraq.

Methods

This prospective interventional study was
conducted between May 2021 and December
2022 at Rapareen Teaching Hospital in Erbil, Iraq.
Data collection involved recording the age, gender
and weights of children who were taking
propranolol. Given the study's nature as a census,
where all available infants were included, specific
details regarding the sampling method and sample
size were not provided. Monthly dosing
adjustments were made based on the child's
weight, and were recorded by the researchers.

Inclusion criteria included infants aged two
years or younger, confirmed diagnosis of infantile
hemangioma by clinical examination or imaging
studies, informed parental consent, and no
contraindications to propranolol.

Infants who were unwilling to cooperate,
patients with contraindications to propranolol,
such as asthma or heart failure, patients who did
not complete the follow-up period, and those with
incomplete or insufficient information were
excluded from the study.

A total of 42 infants were included in the study.
These infants were then followed up at an
outpatient clinic in Rapareen Teaching Hospital,
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Erbil, Iraq, pecifically designed for children and
the private clinic of the investigators. After the
prescription of propranolol, these infants were
tracked over a mean follow-up period ranging
from 3 to 6 months.

Water was used to dilute the propranolol pill
(10 mg) for administration. Newborns received an
initial oral dosage of 1 mg/kg/day. In case no
significant side effects were observed during
inpatient monitoring, the dosage was raised to 2-3
mg/kg/day within a few days. Infants were
planned to be treated and followed up for 3 to 6
months. During the first days, the medicine was
prescribed in the hospital under supervision and
the infants were surveyed for side effects.
Subsequently, parents received the necessary
training about the side effects of the medicine. In
the first two or three days of therapy,
hypoglycemia, cardiologic, and respiratory
monitoring were conducted one to three times
daily. Further monitoring was carried out once a
week for the first month, followed by monthly
check-ups until the completion of the treatment.

The efficact of treatment was evaluated based
on the classification system introduced by
Achauer et al. incorporating parent feedback (12).
This classification system categorizes outcomes
into four groups, namely poor (reduction of 25%
of tumor volume), moderate (reduction of 50%-
26% of tumor volume), good (reduction of 75%-
51% of tumor volume), and excellent (reduction
of 100%-76% of tumor volume). Adverse effects
of treatment were also recorded.

Upon data collection, statistical analysis was
performed using SPSS version 26 (IBM SPSS
Statistics for Windows, Version 26.0. Armonk, NY:
IBM Corp). P value less than 0.05 was considered
statistically significant. The qualitative variables
were expressed as frequency (percentage), and
quantitative variables were presented as mean *
SD. Logistic regression was used to check the
factors influencing the treatment.

Informed consent was obtained from all
participants’ parents before participating in the
study. In this study, the Declaration of Helsinki
was followed in order to comply with ethical
principles.

Ethical approval

An informed consent was obtained from all
participants parents before participating in the
study. In this study, the Declaration of Helsinki
was followed in order to comply with ethical
principles. This research study has approved
by ethical committee of Hawler Medical
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University(7/10-2/5/2023).

Results

The mean age of the infants was 11.48 #*
(5.251) months. Among the infants, 14 (33.3%) of
the infants were male. Further analysis of the
infants' age revealed that 16 (38.1%) of them
were under 10 months old, and 26 (61.9%) were
10 months and older. The mean age of the
mothers in this study was 27.41 + (3.84) years.
Additionally, the mean weight of the infants was
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treatment period was observed in 23 (59.5%)
cases. Treatment periods of 4-5 months were
recorded in 4 (9.5%) cases, and 8 (19%) cases had
a treatment period of 6 months (Table 2).

In the study, 8 (19%) infants had side effects
caused by the use of medicine. The results of
examining the recurrence rate variable in infants
showed that 5 (11.9%) infants had disease
recurrence (Figure 2).

Table 1. The basal characteristics of the patients

7.11 £ (2.5) kg. Of the infants, 22 (52.38%) were Variable Characteristic _ Frequency (%)
) ; Male 14 (33.3%)

- 0, -
.fII‘St born infants, 15 (35.7%) were secon.d born Sex Female 28 (66.7%)
infants, and 5 (11.92%) were third-born infants.

Moreover, 39 (92.8%) infants had no family <10 16 (38.1%)
- - Age group >10 26 (61.9%
history of the disease (Table 1). It was also found Age infants (month) S 148 s 5 251§ 9%)

0 . R ge Infants (mon . T .
that 6 (14.3%) cases had hemangioma in the Mother’s age (years) 27.41 + (3.84)
limbs, 28 (66.7%) in the head and neck, and 8 Weight infants (kg) 7.11 + (2.5)
(19%) people had hemangioma in the trunk
(Figure 1). First 22 (52.38%)
. L Child order Second 15 (35.7%)
The mean tumor size in infants was 27.41. * Third 5 (11.92%)
(3.84) cm. The results of the treatment period
. o o
variable in infants showed that 1 (2.4%) case had Family history YNo 32 (‘;22.08%)
a 2-month treatment period, and a 3-month s (7.2%)
30
25
20
z
g
s 15
[=2
2
5 -
0
W extremity trunk
Figure 1. site of Hemangioma in the patient
Table 2. The clinical characteristics of the patients
Characteristic Frequency (%)
Mean tumor area (cm) 9.5+84
2 1 (2.4%)
. 3 23 (59.5%)
Duratli(;nn?grtliﬁésltment 4 4 (95%)
5 4 (9.5%)
6 8 (19%)
. Yes 8 (19%)
Side effect No 34 (81%)
Recurrence Yes 5 (11.9%)
No 37 (88.1%)
Good 27 (64.3%)
Response Moderate 9 (21.4%)
Mild 6 (14.3%)
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5 Yes ® No

Figure 2. Recurrence Hemangioma in the patient

The rate of response to treatment in the
examined infants revealed that in 27 (64.3%)
infants, the treatment had a good response and
was successful. In 9 (21.4%) infants, the
treatment had a moderate response, and in 6
(14.3%) infants, the treatment had a mild
response (Figure 3).

The effect of treatment on the size and location
of the tumor in the infants showed (Table 3) that
the tumor size before treatment was 8.4 + 9.5 cm

30
25
20

15

Frequency

10
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and after treatment was 3.6 + 2.2 cm, indicating a
significant decrease in tumor size (P < 0.002).
Regarding the location of the tumor after the
intervention, 1 tumor was in the extremity area, 4
tumors were in the HN area, and 1 tumor was in
the trunk area. This demonstrated a significant
difference in the intervention (P < 0.001).

The logistic regression analysis revealed
several influential factors affecting the success
of treatment in newborns. Age, weight of the
baby, the size of the tumor, and the duration of
the treatment could affect the success of the
treatment. For every one-month increase in age,
the success rate of treatment increased by 1%
(OR = 1.01, P = 0.02, CI: 95% 1.002-1.024).
Similarly, with an increase of one kilogram of the
baby’s weight, the treatment success rate
increased by 20% (OR = 1.20, P = 0.001, CI: 95%
1.15-1.45). The size of the tumor was an
essential factor in the success of the treatment,
so with each centimeter increase in the size of
the tumor, the success of the treatment
increased by 9% (OR = 1.09, P = 0.01, CI: 95%
1.003-1.020). Moreover, an increasing in the
treatment period by one month enhances the
treatment success rate by 10% (OR = 1.10, P =
0.02, CI: 95% 1.004-1.28; Table 4)

M Response Good W Response Moderate i Response Mild

Figure 3. Response to treatment in the patient

Table 3. The effect of treatment on the size and location of the tumor in the examined infants

Parameter Before intervention After intervention P-value
Mean tumor area 9.5+84 22+3.6 0.002
. Extremity 6 1
}Sllet;gfl o HN 28 4 0.001
8 Trunk 8 1
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Table 4. Factors influencing the treatment
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Factor OR P- Value Cl:95%
Age 1.01 0.02 1.002 - 1.024
Weight infants 1.20 0.001 1.15-1.45
Mean tumor area 1.09 0.03 1.003 -1.020
Duration of treatment in months 1.10 0.02 1.04-1.28
Discussion effects can be very important for the management

The study explored the effectiveness of
propranolol in treating infantile hemangioma,
considering the limitations of alternative
treatments like corticosteroids and vincristine
which often lead to adverse side effects, such as
growth retardation, hypercortisolism, eye
complications, and stomach discomfort (13, 14).
Propranolol emerged as a viable alternative,
showing promising results in this study. It was
found that 86% of infants treated with
propranolol had successful treatment. The results
showed a significant effect of propranolol on
tumor size and tumor location so that it was
associated with both the reduction of tumor size
and the number of tumors.

A study conducted by Livani et al. (2016) in
Iran, involving 30 infants with hemangioma,
aligned with the current results. In their study,
propranolol was administered orally, starting at
1 mg/kg/day and gradually increased to 2-3
mg/kg/day. Consistent with the results of the
current study, their research emphasized that
propranolol could be considered an effective and
safe alternative to other drugs and could reduce
the  surgical interventions caused by
hemangioma (15).

Giese et al. (2021) conducted a study in
Canada to examine the effect of propranolol on
the treatment of hemangioma and the effect of
the drug on the normal growth process of
infants. In this study, 185 children were treated
with propranolol between 2008 and 2013. Data
were collected prospectively. Their findings
aligned with the results of the present study,
demonstrating that propranolol, while effective
in treating the disease, does not hinder the
growth process of the child and could be used as
a safe drug in treating the disease (16). In the
studies conducted in China (17), Italy (18), and
America (19), the efficacy and effectiveness of
the drug in treating the disease has been
confirmed.

Very rare complications, including extensive
hypoglycemic coma (20) and cases of death (21),
have been reported during the use of propranolol
in the treatment of hemangioma. It should be
noted that the early identification of these side

and prognosis of the patient. This awareness is
not only crucial for healthcare professionals but
also holds significant importance in educating
parents about potential complications. The results
of the side effects analysis in this study indicated a
lower incidence, compared to the results of other
studies (22, 23).

The obtained results indicated the
effectiveness of propranolol in reducing the size
and number of tumors, which was supported
by previous studies indicating that the
administration of propranolol caused a decrease
in the size and number of tumors (24) and (25).

Due to the fact that propranolol is considered
a beta blocker at the forefront of hemangioma
treatment, it is necessary to pay attention to the
administration methods and pharmaceutical
formulations. It is also important to explore new
pharmaceutical forms to  optimize its
effectiveness while minimizing potential side
effects (9).

Limitation

Study limitations include a small sample size,
selection bias, and short follow-up periods.
Addressing these limitations through careful
study design, monitoring, and reporting is crucial
to ensure the validity and applicability of the
results. Further research is needed to overcome
these limitations and provide a comprehensive
understanding of the effectiveness and safety of
propranolol use in the management of infantile
hemangioma.

Conclusion

Based on the findings of this study, propranolol
can be used as an effective, safe and drug for the
treatment of infantile hemangioma. This medicine
can be considered as a tolerable medicine with
few side effects for infants in the treatment of the
disease.
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