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Safe effective triple therapy of infantile hemangioma
using oral Propranolol and oral prednisolone plus
topical timolol drops in series of 182 infants

Abstract
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Objective To record personal experience in treating infantile hemangioma using triple therapy on
home basis.

Methods This is a case series cross sectional clinical study and therapeutic trial of infantile
hemangioma (IH) was carried out during the period from 2014-2022 where all cases with infantile
hemangioma were evaluated. All types of hemangioma were included single or multiple superficial
and deep. Oral propranolol was given at home in a dose of 1-2 mg/kg body weight a day in two
divided doses. Oral prednisolone was started as 5mg syrup once a day for one month and then
tapered gradually. Also timolol drop 0.5% was applied to hemangioma twice a day till the end of
therapy. The duration of treatment ranged from 3-6 months with a median of 4 months. Objective
scoring was used to assess the response to therapy. All side effects were carefully recorded by the
mothers and dermatologist.

Results A total of 182 infants, 129 (70.87%) females and 53 (29.12%) males with IHs were
included and analyzed. The age of the patients ranged from 1-6 months with a mean of 4 months.
The sites of lesions were mostly on heads including face and neck in 106 (58.24%) cases while in
other parts of body in 76 (41.75%) cases, with size ranged from 2 cm? to 23 cm?. The response to
triple therapy was noticed week after starting treatment protocol but was obvious at 2 weeks. There
was gradual reduction in color and size of lesions. In most of patients, there was about 25%
reduction in the first two weeks that reached to 75-100% after 3-6 months. No adverse or side
effects were seen in all infants even with normal growth development.

Conclusion This triple therapy is the first study using oral propranolol and oral prednisolone plus
topical timolol drops together on a home basis. It is safe effective therapy for infantile hemangioma
and is more effective than single drug use. No need for hospital admission or cardiac assessment
during treatment course and no laser therapy is recommended.
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They grow rapidly during the first several
months of life, followed by slow spontaneous

Infantile hemangiomas (IHs) are the most
common vascular tumor arising in the neonatal
period,! with an incidence rate ranging from 0.2-
10.0%.> The face and neck are the most
commonly involved sites and the lesions are
usually noted within the first few weeks of life.

involution at the age of 3-7 years.?

Till now several theories have been suggested to
elucidate the pathogenesis of IHs, but no single
theory accounts for all their features. During the
proliferative phase, there is an imbalance of

1023



Journal of Pakistan Association of Dermatologists. 2023;33(3):1023-1030.

angiogenic factors and an increase in the levels
of basic growth factor of fibroblasts (bFGF),
vascular endothelial growth factor (VEGF), and
matrix metalloproteinases (MMPs) 2 and 9.*° In
the regression phase, the levels of antiangiogenic
factors, including tissue inhibitors  of
metalloproteinases (TIMP) increase, whereas
these of angiogenesis factors (bFGF,VEGF and
MMPs), decrease.”®

Nevertheless, during the course of its growth,
15% of children will experience complications,
which can be life-threatening, such as visual and
auditory impairment, local tissue ulcers,
permanent deformities, infection, bleeding, and
airway damage.”™

In the last years, many therapeutic methods
including drugs, surgical excision and laser have
emerged.”*™® Drugs mainly include steroids,*
propranolol®™®  bleomycin® vincristine’’  and
interferon.”® In the past, systemic corticosteroids
were considered as a first-line drug used for IHs
treatment.” Steroids inhibit VEGF synthesis by
hemangioma-derived stem cells and prevent
vasculogenesis in a murine hemangioma
model.”

Propranolol is a non-selective p-adrenergic
receptor blocker.?* It has multifaceted action
against IHs. Vasoconstriction reduces the blood
supply to the IH. Moreover, propranolol blocks
angiogenesis by reducing the expression of
VEGF, MMP-2, MMP-9 and bFGF and
induction of endothelial cells apoptosis in
|H.22_25
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In addition to IH treatment, propranolol has been
used for the treatment of many dermatological
diseases such as Kaposi’s sarcoma,ze‘27 burn
hemangioma,”®** pyogenic granuloma® and
others.*** Also, oral propranolol has been used
with TCA peeling in the treatment of acne
scarring to reduce post-inflammatory erythema
and decrease the probability of hemangioma
formation.®

Recently, timolol maleate, a nonselective B-
blocker medication, has emerged as a novel
treatment of superficial IHs. A new meta-
analysis® concluded that topical timolol is an
effective and safe drug for management of
superficial IHs.

Combined treatment using oral propranolol and
topical timolol has been found to be more
effective for treating IHs over either drug
alone.®* While Aly et al. reported the
therapeutic superiority with limited side effects
of combined propranolol with short course of
steroid compared to propranolol monotherapy.*’

So, the aim of the present study is to evaluate the
efficacy and safety of oral propranolol and oral
prednisolone plus topical timolol drops in
treating infantile hemangioma on home basis.

Patients and Methods

This is a case series cross sectional clinical study
and therapeutic trial of infantile hemangioma
during the period from 2014-2022 where all
cases with IH were evaluated. Mothers
mentioned that all hemangiomas were started
immediately after birth. Clinical assessment was
carried out including, sites, type and size. All
types of hemangioma were included single or
multiple, superficial and deep.

Informed consent was taken from the infants’
parents. All cases had been receiving a thorough
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history, physical examination and pretreatment
assessments.

Before treatment, blood glucose, complete blood
picture, and renal and liver functions. An
electrocardiography (ECG) and
echocardiography were carried out in only few
selected cases. Also, pictures of IH were taken
before treatment and at each visit. The following
cases were excluded from the study like infants
with history of asthma, history of cardiac
disease, cardiac arrhythmia, diabetes mellitus,
hypotension, hypertension and hypersensitivity
to any of the medications used in this study.

Oral propranolol was given at home in a dose of
1-2 mg/kg body weight a day in two divided
doses every 12 hrs:1mg/kg in first two weeks
and then increased into 2mg/ kg. The tablet was
dissolved in sugary water and the mothers were
advised to give it with food to decrease the risk
of hypoglycemia. The duration of therapy
ranged from 3-6 months with a median of 4
months or until infants lost follow up. Oral
prednisolone was started as 5mg syrup once a
day for one month and then tapered gradually.
Also timolol drop 0.5% was applied to
hemangioma twice a day till the end of therapy.
Subjective measures and objective scoring were
considered in assessing the response to treatment
according to the following score: Poor response,
if regression was 0-25%; mild response, if
regression from >25%-50%; moderate response,
if regression >50%-75% and marked to
complete clearance, if regression was >75%-
100%.

Mother’s satisfaction to response to the
treatment was assessed as follows:

Full satisfaction: the patient’s mother is
completely satisfied with the result and needs no
more interference.

Partial satisfaction: The patient’s mother
although satisfied with the result but wants more
interference.

No satisfaction: The patient’s mother is not
satisfied with the result because there is no
change in the hemangioma.

The follow-up was done every 2 weeks in the
first month, then monthly during the next 3-6
months. The general health of infants was
watched before and after initiation of therapy
and all side effects were carefully recorded by
the mothers and dermatologists.

Results

A total of 182 infants, 129 (70.87%) females and
53 (29.12%) males with IH were included and
analyzed. The ages of the patients ranged from
1-6 months with a mean of 4 months. The sites
of lesions were mostly on head including face
and neck in 106 (58.24%) cases while other
parts of body in 76 (41.75%) cases, with size
ranged from 2 cm? to 23 cm® Both subjective
and objective measures showed marked response
to therapy both in color and size. There was
gradual reduction in color and size of lesions.
The response to triple therapy was started after
week as the mother mentioned but was obvious
at 2 weeks and complete after 3-6 months as
follow:

Two weeks after starting treatment: 169
(92.85%) cases revealed mild regression while
13 (7.14%) cases revealed no regression.

Four weeks after starting treatment: 11 (6.04%)
cases showed marked, 47 (25.82%) cases with
moderate regression and 135(68.13%) cases
with mild regression.

Two months after starting treatment: 120
(65.93%) cases revealed moderate regression
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Figure 1 Two months old female patient with large

hemangioma involving the right side of the face and part

of the scalp. Before treatment (A) and 3 months after
treatment with the triple therapy(B).

A B Y,
Figure 3 Six months old female with hemangioma
involving vulva and perianal area.Before treatment
(A) and 2 months after treatment with the triple
therapy (B).

and 62 (34.06%) with mild regression.

Three months after starting treatment: 141
(77.47%) cases showed marked regression to
complete clearance and 41 (22.52%) with
moderate regression.

Figure ie month na
response after 4 weeks after triple therapy(B)

nts(A) showing marked q

These 41 (22.52%) cases with moderate
regression needed another 1-3 months of course
therapy to get marked or complete regression.
So at the end of the therapy course, all cases
showed 100% marked to complete clearance
(Figures 1-4) and all mothers’ infants showed
full satisfaction to the results. Many infants were
seen accidentally for other reasons years after
completion their therapy (Figure 4C).

No adverse events or side effects were seen in
all infants even with normal growth
development. Most of the infants lost follow
after 3-6 months of therapy without obvious
reasons but most probably related to marked
response or complete clearance with no
recurrence of the lesion.

Figure 4 Four months
female infant with giant
hemangioma (A) treated
with triple therapy for
three weeks (B) and
showed marked response
after 2months of therapy.
This child was seen
accidentally for other
reason after 4 years (C).
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These results also discovered many observations
as there was an individual variation to therapy
response. Also, the larger the lesions, the more
the rapid response to drugs. The hemangioma on
the face and vulva were more responsive to
treatment than other sites like limbs. In addition,
in many patients, although there was marked and
complete response but there were some post-
therapy residual changes like telangiectasia.

Discussion

To our knowledge, this is the first clinical study
and therapeutic trial evaluating the efficacy and
safety of oral propranolol and oral steroid plus
topical timolol drops in the management of IH.

In vitro study, steroids suppressed VEGF
synthesis by hemangioma-derived stem and
prevent angiogenesis.*® While propranolol exerts
its effect on IH through vasoconstriction,
inhibition of angiogenesis by down-regulation of
angiogenic factors, VEGF and bFGF; and
induction of endothelial cells apoptosis.®* So
oral propranolol has become the standard
therapy for high-risk and deep IH, whereas
topical timolol is commonly used for superficial
lesions to minimize systemic adverse effects.

In the present study, we introduced a combined
therapy consisting of oral propranolol, oral
steroid plus topical timolol aiming to target both
superficial and deep components of IHs.

As there is no standard optimal therapy for IHs,
we supposed that combining oral propranolol
with short course of oral steroids plus timolol
drops could give a faster and better response
compared to either drug alone assuming that
these medications have various mechanisms of
action while avoiding the side effects of
prolonged corticosteroids use. Accordingly, the
present work had shown that the combination of
these drugs with their synergistic actions against
IH associated with rapid response, minimal side

effects, better tolerability, shorter duration and
no rebound cases after stopping the treatment in
comparison to other studies that used either of
these medications as a monotherapy in the
treatment of IH.*>** The head and neck (58.24%)
were the most commonly affected sites as
observed in our study. This result was
comparable to previous studies.*"*

In this study, the triple therapy was started at the
mean age of 4 months, hence the early treatment
of IH, especially during the proliferative phase,
is associated with best results as shown in our
results. Therefore, the early onset of treatment is
the better effective response and can also reduce
the frequency of complications.*

In the present work, 77.47% of patients showed
marked to complete clearance at the end of the
third month of therapy while 22.52% of patients
needed another 1-3 months with oral propranolol
and topical timolol to get complete clearance.
So, all treated infants showed complete
clearance at the end of 6 months therapy in
comparison to other studies that used oral
propranolol, oral steroids or topical timolol as
monotherapy and gave excellent response in
81%, 78.05% and 56.4% respectively.*®*
Similarly all patients’ mothers were fully
satisfied to the results achieved at the end of
therapy. Accordingly, this complete clearance
with full satisfaction could minimize the
physical and psychological trauma for children
and their parents.

For unknown reason, the lesions affecting the
face and vulva showed higher response rate in
comparison with other affected sites despite the
fact these sites are exposed to continuous
friction which might increase ulceration and
subsequent infection  resulting in  delayed
healing. This observation, to the best our
knowledge was not recorded before.

The most commonly reported side effects of oral
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propranolol in the treatment of IH were
hypoglycemia® bronchospasm and
gastrointestinal  upset.*®* While the most
documented side effects of oral steroids
recorded by other studies were Cushingoid
facies, weight gain, hypertension, gastric
irritation and fungal infection.*”* Fortunately,
these side effects were not recorded in our study.
The cause of this discrepancy is not well known
but the counteracted side effects of oral steroid
and oral propranolol might give satisfactory
explanation. Also, this triple therapy used in this
study provides advantages of shorter duration
and relatively lower dosage than either agent
alone and this might also give additional
explanation for this absence of side and adverse
effects.

In addition, these adverse effects of systemic
propranolol are generally recorded with a dosage
at >2 mg/kg/day™ while all cases in the current
work received propranolol at a dose of 1-2
mg/kg/day. Also, the propranolol was given in 2
divided doses at 1- 2 mg/kg/day and the parents
were advised to give it with sugary water and
with food. This maneuver provides easier
administration of the drug and possibly
decreased risk of nocturnal hypoglycemia.

Although  laser, especially pulsed dye
laser(PDL) is effective in the treatment of IH but
the costly multiple treatment sessions, earlier
initiation of treatment during the proliferating
phase, residual changes while treating deeper
component, and possible complication of
treatment including scars, ulcers and permanent
pigmentation are the main drawback of this
treatment modality.”"

So the medical treatment regimen used in this
study is particularly important due to it is safe,
non-invasive, economical and convenient for
all types of IHs whether superficial, deep or

combined, single or multiple and at any site with
excellent response and no recurrence.

Conclusion

This triple therapy is the first study using oral
propranolol and oral prednisolone plus topical
timolol drops together on a home basis. It is safe
effective therapy for infantile hemangioma and
is probably more effective than single drug with
full parent satisfaction and convenient for all
types of hemangiomas. Also, this study showed
no significant side effects and no recurrence of
hemangioma during or after completion of
therapy. So this study recommends no need for
hospital admission or cardiac assessment during
the treatment course and no need for laser
therapy.
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