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Despite the relatively recent introduction of propranolol in the treatment of
infantile hemangiomas, there can be little doubt of its efficacy. With regard
to safety issues, there are no prior data for very low weight infants. In this
study, we used propranolol in preterm and very low weight infants. We used
clinical criteria to assess the response to the therapy. We noted all side effects
expected from B-adrenergic blocking drugs, and followed the patients’ weight
gain during propranolol treatment. Objective, clinical evidence of hemangioma
regression was seen after two months in all patients. None of the patients
required treatment discontinuation due to adverse side effects. During the
propranolol treatment, weight gain was normal in all patients. To the best of
our knowledge, this is the first report on the use of propranolol in preterm
and very low weight infants, and also the first report from Turkey on the
use of propranolol in infantile hemangiomas.

Key words: infantile hemangioma, angiogenesis, f3-2 adrenergic receptors,

propranolol.

Infantile hemangiomas (IHs) are benign
vascular tumors frequently seen in infancy.
The life cycle of the vast majority of IHs can be
summarized as appearance, rapid development,
slow development, rest, and regression!2.
Because of this benign and self-limited course,
therapeutic abstention is the rule.

Nearly 10% of IHs cause life-threatening
complications in the proliferation stage?3.
Another problem is cosmetic injuries, especially
for those located on the face, though they are
not life-threatening. Facial hemangioma is a
source of psychological stress for the child
and other family members!-4.

Oral or intralesional corticosteroids were
the most common treatment methods for
hemangiomas with established treatment
indication®-®. Interferon, vincristine, laser,
radiosurgery, and conventional surgery are

other methods used in the treatment of
the condition®-8. Their use is considerably
limited by different levels of efficacy and
increasing side effects with decreasing age.
Even corticosteroids, accepted as the most
benign and commonly used treatment, may
negatively affect mental functions in premature
and newborn babies?.

Propranolol has been used in medicine for 40
years; however, its effect on hemangiomas was
coincidentally discovered in 20081°. In addition
to reports of sporadic cases in a relatively short
time, the report by Sans et al.!! on this issue
was such an important development that it
became a classic in medicine, established as
a seminal study!l-14.

In the present study, propranolol was
first used in a patient who had infantile
hepatic hemangioma (IHH) associated with
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a serious abdominal compartment syndrome
that was resistant to treatment using high-
dose methylprednisolone, prednisolone and
interferon-o.. Subsequently, propranolol was
used in prematurely born infants, whose
corrected ages were between -5 weeks and -3
weeks, and who showed rapidly growing and
alarming hemangioma indication. Thereafter,
a research group was formed, composed of a
pediatric oncologist, pediatrician, cardiologist,
geneticist, neonatologist, and radiologist, and
treatment was started in accordance with a
protocol.

The main aim of this preliminary report was to
determine the efficacy and safety of propranolol
in very low weight infants.

Material and Methods

After reading an excellent and influential
article by Sans et al.ll, it was decided to use
propranolol for therapeutic purposes in all
potentially life-threatening IHs. Firstly, we
used propranolol in three cases with emergency
therapeutic indications. Subsequently, a
research protocol similar to that of Sans et
al.ll was prepared for a pilot trial in severe
cases of IHs.

All patients with complicated IHs were included
within the treatment, in accordance with the
American Academy of Dermatology Guidelines/
Outcomes Committee!. Initial clinical
evaluation was performed with photographs.
Patients were referred to a pediatric cardiologist
to rule out cardiovascular disease. Peripheral
blood count, blood urea nitrogen (BUN),
creatinine, aspartate aminotransferase (AST),
and alanine aminotransferase (ALT) tests were
performed in all patients. During propranolol
treatment, growth was observed in patients
using the standard charts according to age and
gender!®17. Informed consent was obtained in
all cases.

Propranolol was initiated in hospital for
patients less than three months of age. Other
patients were followed up for a minimum of 8
hours (h) in the outpatient clinic. Because of
the absence of other preparations in Turkey,
40 mg Dideral tablets (Sanofi-Aventis) were
used in the therapy. Dideral tablets were
dissolved in 20 ml distilled water. The prepared
solution was stored in a refrigerator for 24 h.

Propranolal for Hemangioma 451

The solution was shaken before each use. The
initial dose was 1 mg/kg/day (p.o.) for patients
under 3,000 g. If this dose was well tolerated,
it was increased to 2 mg/kg/day. For babies
under 3,000 g, propranolol was administered
in three divided doses; in other patients, the
drug would be given in two doses. Heart rate
and blood pressure were monitored hourly
during the first 8 h of treatment. Continued
monitoring was used for babies under 3,000
g. In the absence of side effects, treatment
was continued at home and the child was
re-evaluated after 10 days of treatment and
then every month. Telephone consultation
was held every week with the parents of all
patients and side effects were questioned. A
clinical and photographic examination was
performed at every follow-up visit. Side effects
were also noted in the monitoring of treatment
compliance and tolerance. Body weight was
measured for dose adjustments. All parents
were informed about the negative interaction
of drugs with propranolol, especially salbutamol
therapy.

The following criteria were used in the
evaluation of early regression of hemangiomas:
(a) decreasing sensitivity and becoming much
softer to the touch; (b) less expansion on
child’s cry; and (c) color change in superficial
hemangioma from bright red to dark or purplish
red to gray (Figs. 1, 2). The following criteria
were used in the evaluation of complete
regression: (a) skin change to completely
normal; and (b) telangiectasias in skin,
superficial dilated veins, hypopigmentation
and/or redundant skin with fibro-fatty residua
(Fig. 1D)12. Patients were photographed at
each follow-up in order to provide objective
evaluation. Superficial ultrasonographic
findings were used in the evaluation of deep
hemangiomas.

Results

Clinical data of 16 children who received
propranolol are summarized in Table I.
Thirteen children were girls and nine were
born preterm. Due to the high percentage
of very small premature babies within the
present study, corrected ages were used to
evaluate the patients. The corrected ages
of the patients ranged between -5 and 109
weeks (median: 15.5 weeks). For the first
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7 patients, the treatment indications included
life-threatening complications, functional risks
or local complications. The others treatments
were given to accelerate the natural course of
IHs. In previous treatment, only one patient had
received high-dose methylprednisolone followed
by prednisolone interferon and vincristine.

All patients were followed for a minimum
of two months. All cutaneous hemangiomas
progressively improved, both in color and
thickness (Figs. 1, 2). The patient with IHH
showed an excellent response to treatment.
Because of the rarity of the disease and the
resistance to high-dose methylprednisolone
and interferon-alpha therapy, this case was
previously described briefly in a letter (Case 2)!8.

Fig. 1. Patient 6 with a painful ulcer, hemorrhagic
hemangioma. (a) At 6 months of age before
propranolol treatment. (b) At 3 weeks of the

propranolol treatment, the lesion was less tender to

touch and softer. Note the change in color. (c) After

2 months, obvious regression changes were observed
and propranolol was ended. One month later, the

lesion showed mild re-coloration and mild re-growth.

Propranolol was restarted. (d) At 11 months of age,

note the regressive changes - very soft in palpation and
evident grayish hue.
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Fig. 2. Patient 3 (27-week preterm female baby) with
feeding problem. (a, b) Rapidly growing hemangioma
localized in cheek, corner of mouth, right buccal
mucosa, and right shoulder. Her corrected age was
-3 weeks before propranolol treatment. Size of the
mucosal lesion approximately 60% of cheek one (not
seen). (c, d) After 5.5 months of propranolol treatment,
note change in color, mottled appearance and reduced
size of lesion. Complete regression of the shoulder
hemangioma and 75-80% regression of the mucosal
lesion (not seen).

Propranolol Treatment in Premature Babies and
Weight Gain During Therapy

The weight gains of patients during propranolol
therapy are given in Figure 3. Nine of the
16 patients were preterm infants. As seen
in Table I, they had very low birth weights.
Three premature babies were small for their
gestational age (SGA). One of them (Case 4)
showed catch-up growth at the beginning of
propranolol treatment. The other two patients
(Cases 8, 14) were still under 3 percentile for
body weight at the beginning of the therapy.
These patients demonstrated a growth parallel
to the 3 percentile line. No child showed a fall
in growth below the line in their percentile.

Side Effects

Blood pressure and pulse rate were decreased
in two patients, who were monitored for 24 h,
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in the first 6 h of the treatment. They were
within normal physiological limits and neither
patient exhibited bradycardia or hypotension.
When these infants were stimulated, these
values returned to normal levels. No decrease
was observed in blood pressure and pulse
rate among patients who were manually
monitored every hour. Salbutamol was started
in one patient during a period of bronchiolitis;
therefore, the propranolol treatment was ceased
for seven days. One patient had excessive
sweating within the first 4 h following the use
of the drug. None of the patients in our series
experienced hypoglycemia, wheezing, diarrhea,
agitation, or cold hands. No serious adverse
effects were observed thus far that would lead
us to stop propranolol therapy.

Discussion

Treatment indication in four patients was
rapidly growing hemangiomas. No progression
was observed after the propranolol treatment in
any of the cases. There was evident regression in
hemangiomas in all cases within two months of
follow-up. Because the majority of the patients
were followed in the outpatient clinic, the effect
of early change in color of hemangiomas was
not taken into consideration.

As the responses were found satisfactory,
treatment was stopped in three patients after
1.5, 1.5 and 2.0 months of follow-up. One
month later, a slight progression was observed
in one of these patients. Consequently, the
treatment was restarted and the patient showed
response again. There was no re-growth in the
other patients.

Preliminary findings demonstrated that response
was obtained in all patients; however, response
was slower than mentioned in the literature!!-
14 There could be two reasons for this. First,
propranolol was marketed as 40 mg tablets in
Turkey. As mentioned above, the treatment
solution was prepared from 40 mg tablets of
the drug. The decreased solubility of the drug
might have resulted in its low bio-availability.
Second, the majority of the cases reported in the
literature consisted of alarming hemangiomas,
and patients received corticosteroids before
the propranolol treatment and continued to
take them with the propranolol for some
time. Therefore, it should be considered that
corticosteroids could potentiate the response
to propranolol.
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In the present study, three patients received
propranolol after one year of age. Although the
response was slower than in the patients in the
proliferative phase, regression was observed in
all three patients in two months of follow-up.
This finding was considered to be important,
as it demonstrated that propranolol could
be effective for cases other than progressive
hemangiomas. The number of cases in the study
was limited. For this reason, it is planned to
increase the number of patients in this group
to enable a better analysis.

There has been no report of death or serious
morbidity related to propranolol, which has
been used clinically in infants and small children
for more than 40 years20. As propranolol
is a P-adrenergic receptor blocker, several
well-known side effects such as bradycardia,
hypotension or bronchospasm may be seen.
Within the first hour of treatment, reduced
blood pressure and pulse rate were observed
in two patients, who were then monitored for
24 h; these were normal effects of the drug.
These normal pharmacological effects were
not observed in other patients, and may have
been caused by the measuring method. In the
cases where blood pressure and pulse rate
were measured manually, the infants’ stress
during measurement could mask the expected
pharmacological effect. In future studies, it
is proposed to continuously monitor blood
pressure and pulse rate for 24 h before and
after the propranolol application. Measurements
made without waking the infants could better
demonstrate the effect of propranolol on blood
pressure and pulse rate.

It should be noted that 9 of 16 patients were
preterm infants. The corrected median age of
preterm infants was 7 weeks. It is significant
that 8 of 16 patients (50%) were less than 5 kg
and 3 patients were less than 3 kg in weight.
The corrected age and weight of the smallest
infant were -5 weeks and 1,600 g, respectively.
It was demonstrated in the study that the drug
could be used in such small infants without
leading to any complications.

Another important aspect of the study was
the finding that somatic growth of preterm
born and very low weight infants was found
to be normal during propranolol treatment
(Fig. 3). In-vitro fertilization increases the rates
of multi-pregnancy and, therefore, the rate
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Fig. 3. Weight gain charts of patients during propranolol treatment. (a) term or preterm girls whose corrected ages
were more than 50 weeks at the beginning of propranolol treatment; (b) term or preterm boys whose corrected ages
were more than 50 weeks at the beginning of propranolol treatment; and (c) preterm infants whose corrected ages
were less than 50 weeks. Graphs were prepared by marking the weight of patients during propranolol treatment over
the original charts taken from references numbered 16 and 17.

of premature delivery. On the other hand, it
is known that hemangioma is more frequent
in premature infants 2. Due to the serious
side effects?®, the use of steroids in treatment
is problematic in these infants. Propranolol
has been used in cardiovascular indications in
young children for many years. However, its
effects on growth parameters in very young
infants were not previously reported.

Despite the relatively recent introduction of
propranolol in the treatment of dermal IHs,
there can be little doubt of its efficacy!!-4. In
addition, as happened in one case in the present
study, successful results have been obtained
in the treatment of diseases like diffuse IHH,
which have a different biology from that of
dermal hemangiomas!®2!l. The high efficacy
of propranolol without causing serious side
effects extended the treatment indications of
hemangiomas.

Sans et al.l! reported that propranolol was also
effective in hemangiomas after 18-24 months of
age. Similar findings were determined in three
cases in this study. In the coming periods, it
could be used in children older than 9 years
of age with hemangiomas with completed

regression period. If the efficacy of propranolol
in these cases is demonstrated, the next step
will be anti-angiogenic therapy in cancer
treatment. Experimental and in-vitro studies
with animals on this subject show encouraging
results?2-24. Clinical studies have been started
regarding the use of chemoprotective agents
to prevent metastasis?°. It is considered that
propranolol has the potential to open a new
era in clinical oncology.
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