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ABSTRACT

Introduction: Beta-blockers are proven to be
safe and cost-effective agents in treating multi-
ple dermatological conditions, which is why
they are considered as an interesting and good
alternative therapeutic agent by dermatologists.
To our knowledge, there has been no compre-
hensive systematic review to date summarizing
the role of both systemic and topical beta-
blockers in dermatology.
Methods: In this systematic review, we aim to
review recent and relevant published literature
in order to provide a comprehensive evidence-
based summary to inform dermatologists.
Results: An electronic-based literature search
was carried out during October–December 2021
in the databases PubMed (MEDLINE), SCOPUS
(EMBASE), and Cochrane Library. Furthermore,
bibliographic sources were also reviewed for the

selected articles. We followed The Preferred
Reporting Items for Systematic Reviews and
Meta-analyses 2020 (PRISMA) guidelines. We
reviewed published literature about the role of
beta-blockers in dermatology for the time per-
iod (January 2016 to December 2021).
Conclusions: A total of 126 publications were
retrieved from different databases, of which 59
studies were finally included in our review after
excluding non-eligible literature in accordance
with our inclusion and exclusion criteria. The
included articles consisted of meta-analyses,
systematic reviews, clinical trials, retrospective
and prospective cohort studies, case–control
studies, case series, and case reports. In general,
data in reviewed literature showed that both
systemic and topical beta-blockers were reliable
and safe therapeutic options in treating differ-
ent dermatoses. Their effect has been studied as
a mono-therapy, also as an adjuvant therapy
combined with other current disease-specific
therapeutic modalities such as lasers, radiation,
chemotherapy, corticosteroids, or other beta-
blockers options. Local and systemic adverse
effects were mainly minor and non-significant.
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Key Summary Points

Beta-blockers are safe and cost-effective
agents in treating multiple dermatological
conditions.

They are considered as good alternative
therapeutic agents by dermatologists, they
can be used as a mono-therapy, or as an
adjuvant therapy combined with other
current disease-specific therapeutic
modalities.

Their role has been reviewed for several
dermatological disorders in 2017 and
2018, furthermore, new dermatological
conditions have been reviewed in this
article such as acne vulgaris, atopic
dermatitis, telangiectasia, ulcers, and
keloids.

Although studies showed promising
outcomes, further research is needed to
provide more information in order to
provide sufficient evidence.

INTRODUCTION

The use of beta-blockers in treating cutaneous
diseases has been expanding among dermatol-
ogists worldwide over the past decade. Since the
first coincidental discovery of the therapeutic
effect of propranolol on infantile hemangioma
by Leaute-Labreze et al. [1], research has been
carried out in order to investigate their efficacy
and safety in treating other skin diseases. In
general, beta-blockers are proven to be safe and
cost-effective agents, which is why they are
considered a good alternative by
dermatologists.

Beta-blockers, also known as beta-adrenergic
receptors (ß-AR) antagonists, are a class of
medications that are primarily used to treat
cardiovascular diseases. There are three types of
ß-ARs: ß1-AR, ß2-AR, and ß3-AR, which are
located primarily in the heart and different

tissue organs. ß2-AR is found to be highly
expressed in major skin cell types; kerateno-
cytes[2], fibroblasts [3], melanocytes [4] and
secretory coil of apocrine glands [5]. Therefore,
ß2-ARs antagonists are the most commonly
used in dermatology. They are available for
administration orally, intravenously, and
topically.

To our knowledge, there has been no com-
prehensive systematic review to date summa-
rizing the role of both systemic and topical beta-
blockers in dermatology. Systematic reviews are
robust evidence that consolidate extensive
overview and deliver more reliable and clear
answers to inform physicians. They are essential
for clinical practice in order to guide clinicians
and ensure the optimal care for patients.
Moreover, it will help in identifying research
gaps in this topic for further research. Thus, we
are aiming to review recent and relevant pub-
lished literature in order to provide a holistic
evidence-based summary about the role of beta-
blockers in dermatology.

METHODS/LITERATURE SEARCH

For this systematic review, an electronic-based
literature search was carried out during October
to December 2021 in the databases PubMed
(MEDLINE), SCOPUS (EMBASE), and Cochrane
Library. Furthermore, bibliographic sources
were also reviewed for the selected articles. The
Preferred Reporting Items for Systematic
Reviews and Meta-analyses 2020 (PRISMA)
guidelines were followed [6]. All published lit-
erature about the role of beta-blockers in der-
matology for the period between January 2016
and December 2021 were searched. MeSH
terms/keywords were used to build for our
search, such as beta-blockers, adrenergic beta-
antagonists, dermatological diseases, or skin
disorders. We were primarily seeking literature
about the use of beta-blockers in dermatology.
For the search techniques and medical subject
headings, different combinations of keywords
were used. A detailed search strategy can be
found in the supplements. This review included
all research articles that were published between
the years 2016 and 2021 on the role of beta-
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blockers in treating various dermatoses. Non-
human subject research and non-English stud-
ies were omitted.

During the preliminary literature search,
screening and eligibility assessment were carried
out independently by two authors. The publi-
cations were first screened based on their titles,
then the abstracts, all irrelevant articles were
excluded in the secondary screening, and rele-
vant articles were chosen for full-text screening.
The full-text screened publications were also
eliminated when there was a lack of informa-
tion relevant to our research goal. From the
selected articles, author names, year of publi-
cation, sample size, research design, level of
evidence, dermatoses, interventions and out-
comes were retrieved.

This article is based on previously conducted
studies and does not contain any new studies
with human participants or animals performed
by any of the authors.

RESULTS

Eligible Studies

A total of 126 publications were retrieved from
different databases, of which 59 articles were
included in our review after excluding non-eli-
gible papers, in accordance with our inclusion
and exclusion criteria (Fig. 1). The included
articles comprised 16 meta-analyses and sys-
tematic reviews, 18 clinical trials, 20 observa-
tional cohort studies and case–control studies,
five case series and case reports. The relevant
findings of the included studies are summarized
in Tables 1, 2, 3, 4, 5, and 6.

Mechanism of Action

The exact mechanism of action of beta-blockers
in dermatological conditions is likely multifac-
torial and unclear. Researchers have proposed
several theories to interpret their therapeutic
effects in various dermatoses [7]. In general,
they may inhibit angiogenesis in dermatoses of
vascular origin, such as rosacea [8], inhibit b-
adrenergic receptors in melanocytes, and slow

tumor growth in dermatoses of non-vascular
origin, such as melanoma [9], and may also
promote wound healing [10].

Mode of Administration

In dermatology, beta-blockers are either orally
or topically administered, depending on the
medication type, severity of the condition, and
disease presentation. Propranolol, atenolol,
bisoprolol, nadolol, and carvedilol are the most
common systemically administered beta-block-
ers in dermatology (Tables 1, 2, 3). Similarly,
timolol, propranolol, betaxolol, and carteolol
are the most common agents topically applied
as creams, solutions, gels, and ointments
(Tables 4, 5, 6).

Dermatoses and the role of beta-blockers
Previously reviewed dermatoses:

Infantile hemangioma/PHACE/LUMBAR
syndrome

Systemic beta-blockers
Multiple studies have demonstrated the effi-

cacy and safety of oral propranolol for infantile
hemangioma (IH) in term and preterm
infants, including superficial, deep, and even
syndromic cases, including PHACE [11]. A study
by Bayrart et al. [12] concluded that atenolol is
at least as effective as propranolol and exhibits a
lower risk of bronchospasm. In addition, a study
by Gumina et al. [13] used atenolol as a substi-
tute for propranolol for the management of
sleep disturbances in the treatment of IH, which
resulted in improvement or resolution of sleep
issues in most patients. However, propranolol
did not substantially impair the sleep quality
and pattern [14]. No increased risk of adverse
effects was observed in preterm versus term
patients treated with oral propranolol [15].

Topical beta-blockers
Beta-blockers can be used as monotherapy or

in combination with other systemic therapies
for mixed IH [16]. Topical timolol 0.5% gel was
favored over topical timolol maleate 0.1% and
topical propranolol [17]. No differences were
observed in the reduction of SIH size from
either oral propranolol or topical timolol mal-
eate, with the advantage of topical
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administration being minimal absorption and
systemic adverse effects [18]. However, topical
administration appears to have a slower onset of
action (12–16 weeks) [19]. These results may
replace oral propranolol as a first-line therapy
for SIH, and they are of additive value in treat-
ing MIH when combined with other interven-
tions [16]. However, a study by [17] Randall A.
et al. warned about their use in lesions located
on mucosal surfaces and in the periocular

region due to unpredictable systemic
absorption.

Pyogenic granuloma
Topical beta-blockers
Propranolol gel (4%, twice daily) was evalu-

ated; most patients had complete or almost
complete resolution, and only a minority
experienced local irritation [20]. In RCTs com-
paring topical timolol, propranolol, and pla-
cebo, topical beta-blockers twice daily achieved
complete resolution in most of the patients

Records identified from*:
Pubmed (n = 1745)
Scopus (n= 17,012)
Cochrane (n= 5)

Records removed before screening:
Records marked as ineligible by 
automation tools (n =18,320)

Records screened
(n = 442)

Records excluded**
(n =306)

Duplicate records removed  
(n = 8)

Reports sought for retrieval
(n = 128)

Reports not retrieved
(n =2)

Reports assessed for eligibility
(n =126)

Reports excluded:
(n =67)

Studies included in review
(n = 59)

Identification of studies via databases and registers
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Fig. 1 PRISMA 2020 flow diagram for new systematic reviews
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Table 1 Systemic beta-blockers in dermatological therapy (systematic reviews and meta-analysis)

Dermatoses Treatment/dose/
frequency

Study/study design/
sample size

Level of
evidence*

Affected
area

Outcomes

Efficacy Adverse events
(AEs)

Infantile

hemangioma

Oral propranolol/

1–3 mg/kg/day/

BID—TID

Léaute-Labrèze et al.

2016 [51]/

Systematic review

including 83 articles

with 3766

propranolol-treated

patients

1a NM Well tolerated Sleep

disturbances,

peripheral

coldness, and

agitation

Oral propranolol/

1 then 2–3 mg/

kg/day for 6 m

Léauté-Labrèze et al.

2017 [52]/

Systematic review

including RCT, a

large cohort study,

and a meta-analysis

of 1264 cases

1a NM 96–98%

complete

regression

60% nearly

complete

regression

Reversible and

mostly

benign

Oral propranolol/

1–4 mg/kg/day

Novoa et al. 2019

[18]/Systematic

review including 28

RCTs (1728

participants)

assessed 12

interventions

1a – Increased IH

clearance

No increase in

harm

Oral propranolol/

3 mg/kg/day

Mellerio [53]/Review

including 5 RCTs

with of 379 children

1a- – Increased IH

clearance

No serious AEs

Oral propranolol/

2–3 mg/kg/day

Al-Haddad et al. 2019

[54]/Review

including 7 RCTs

1a Periocular Hemangioma

shrinkage

Mild GI

symptoms,

sleep

disturbances,

cool or

sweaty

extremities

Oral propranolol/

2-3 mg/kg/day

Oberlin et al. 2017

[55]/Review

2a – Propranolol is

effective and

safe

Not reported

Dermatol Ther (Heidelb) (2023) 13:29–49 33



[21]. No substantial difference was observed in
the clinical responses of the beta-blockers
groups [21]. Topical timolol (0.5% gel, twice
daily) was evaluated for EGFR-induced pyogenic
granuloma-like lesions and paronychia. Com-
plete and partial response was observed in 52%
of the lesions; partial response was achieved in
36% [22].

Rosacea and acne
Topical beta-blockers
Al Mokadem et al. [23] conducted a multi-

centric interventional study that included an
equal number of acne and rosacea patients (58
patients for each disease). Application of 0.5%
topical timolol maleate each night for 8 weeks
markedly reduced the number of comedones,
papules, total lesion count, pustules, and acne

severity. However, the improvement in rosacea
was not statistically significant.

In addition to carvedilol and nadolol, pro-
pranolol has also been studied for rosacea and
acne. Jade Logger et al. [24] reviewed their role
in nine articles (one RCT, one cohort study, one
case–control study, three case reports, and three
case series). Propranolol and carvedilol were the
most effective in reducing erythema and flush-
ing with a rapid onset of symptom control;
however, nadolol did not show similar results.

Melanoma
Systemic beta-blockers
De Giorgi et al. [25] studied the effect of beta-

blockers exposure on reducing the risk of pro-
gression of thick malignant melanoma in a
prospective study during 2011–2013. A total of

Table 1 continued

Dermatoses Treatment/dose/
frequency

Study/study design/
sample size

Level of
evidence*

Affected
area

Outcomes

Efficacy Adverse events
(AEs)

Oral propranolol

with lasers

Chen et al. 2020 [19]/

Systematic review

and meta-analysis/

14 literature

including 2658

patients

1a Head, face,

trunk,

limps

and

premium

Combined

therapy was

significantly

more

effective than

monotherapy

No statistically

significant

differences of

AEs

Rosacea Carvedilol

3.125–6.25 mg

BID or TID/

propranolol

10–40 BID or

TID/nadolol

40 mg BID or

TID

Logger et al. 2020

[24]/Systematic

review/9 studies

including 64

patients

1a Face Less erythema

and flushing

Bradycardia

and

hypotension

were the

most

commonly

described

AEs

Melanoma Beta-adrenergic

blockers

Williams et al. 2020

[9]/Review

1b – Beta-blocker

does not

seem to be

associated

with the

development

of melanoma

Not reported
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53 patients, with histologically confirmed stage
IB to IIIA cutaneous melanoma and no evidence
of metastasis, participated in the study and were
divided into 19 cases and 34 controls. The
cohort patients were instructed to take oral
propranolol (80 mg daily) as an off-label adju-
vant treatment. After a median follow-up of
3 years, they concluded that propranolol pro-
tected patients from disease recurrence and
death.

After a median follow-up time of 8 years and
a median duration of beta-blockers use of
7.6 years, De Giorgi et al. [26] carried out
another prospective study in 2020 on previ-
ously included patients with malignant mela-
noma stage II–IIIA (T2, N0 or N1, M0). They
found that 45% of the patients in the untreated
group and 30% of the patients in the treated
group had disease progression. Thirty-two
patients (35%) in the untreated group and five
patients (17%) in the treated group died from
melanoma. The initial result of the difference in
mortality was confirmed after a longer follow-
up period.

Dimitrios Katsarelias et al. [27] conducted a
nationwide Swedish population-based retro-
spective register study on 12,738 patients, of
which 3702 were exposed to beta-blockers and
9036 were non-exposed patients. In their study,
they could not confirm the finding that the use
of beta-blockers had a positive impact on sur-
vival in patients with melanoma.

Currently reviewed dermatoses:
Post-acne erythema
Topical beta-blockers
A study by Afra T.P. et al. [28] demonstrated

the therapeutic effect of topical timolol maleate
0.5% ophthalmic solution in a case of remark-
able post-inflammatory erythema and atrophic
scars. They observed a significant improvement
in post-inflammatory erythema; only shallow
rolling scars were left with no pigmentation. No
local or systemic adverse effects were noted.

Acne scars
Topical beta-blockers
A double-blind clinical trial of 25 partici-

pants with atrophic acne scars, who underwent
ablative fractional carbon dioxide laser therapy,
demonstrated the effect of the application of
topical 0.5% timolol after laser therapy, where it

restored the skin barrier compared with placebo
[29]. No local or systemic adverse effects were
reported [29].

Keloids
Systemic beta-blockers
In a single-institution case–control study,

the effect of the administration of beta-blockers
(carvedilol, bisoprolol, and atenolol) was
observed in treating scars and keloids after
pacemaker implantation in 45, 12, and 33
patients, respectively [30]. They found that
patients with keloids or hypertrophic scars, after
cardiac device implantation, tended to be less
likely to take beta-blockers than control
patients with normal scars.

Ulcers and wounds
Topical beta-blockers
In a clinical trial, Abdelmaksoud et al. [31]

studied three patients with chronic leprosy
ulcers after completing the WHO-recom-
mended regimen (1% topical propranolol in
liposomal gel for 3 months). Two of the three
patients showed complete healing of the ulcers
at the 6-month follow-up. In the third patient,
the ulcer showed only modest signs of healing.
Sensory function, particularly in terms of pain,
was restored in all patients.

Ganary Dabiri et al. [32] found that the
application of topical timolol on wounds and
scars resulted in cosmetically favorable
effects compared to controls.

Vestita et al. [33] studied one patient with a
deep chronic ulcerating lesion of the right sole
who was treated with topical propranolol for
3 weeks. At the end of the treatment period, the
ulcer had dramatically improved, and after
another week, the lesion had completely
healed; then, at the follow-up 1 year later, no
recurrence was seen.

They also reported a retrospective study [34]
that included 82 patients affected by non-heal-
ing loss of substance associated with diverse
etiologies (venous, diabetic, post-surgery, post-
radiation, pressure, mistreated burns). All
patients were administered topical timolol for
6 weeks and received an appropriate standard of
care. A statistically significant improvement in
the percentage of area reduction (up to 98.75%)
and mean size was noted in all groups except for
diabetic and pressure ulcers.
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Table 2 Systemic beta-blockers in dermatological therapy (interventional studies)

Dermatoses Treatment/dose/
frequency

Study/study
design/
sample size

Level of
evidence*

Affected area Outcomes

Efficacy Adverse events
(AEs)

Infantile

hemangioma

Oral propranolol/

2 mg/kg/day/

TID

Kim et al.

2017 [56]/

RCT/34

patients

1b Scalp, chest, face,

abdomen, back, and

extremities

Propranolol

efficacy was

not inferior

to steroids

No difference in

safety

outcomes

Oral propranolol/

2 mg/kg/day

Hu et al.

2016 [57]/

RCT/76

patients

1b Faciocervical, trunk,

and extremities

Increased IH

clearance

Safe for IH in

pediatric

population

Oral propranolol/

2 mg/kg/day

Zaher et al.

2016 [58]/

RCT/30

patients

1a – Propranolol

superior to

captopril

Not observed

Oral propranolol/

3 mg/kg/day/

BID

Baselga et al.

2018 [59]/

Clinical

trial/45

patients

1b Periorbital, nasal,

labial,

laryngotracheal,

limb joints, glabella,

philtrum, chin, and

cheek

Treatment was

effective in

most

patients

with high-

risk IH

Bradycardia

Oral propranolol/

2 mg/kg/day/

TID

Kagami et al.

2018 [60]/

Clinical

trial/32

patients

1b Face, chest, neck,

back, scrotum, and

extremities

Propranolol

was effective

and safe

Not observed

Oral propranolol/

3 mg/kg/day

Kaneko T

et al. 2017

[61]/

Clinical

trial/32

patients

1b Face and other body

parts

Propranolol

was effective

and safe

No serious AEs

Propranolol

2 mg/kg/day

and oral

atenolol 1 mg/

kg/day

Ashraf R

et al. 2019

[62]/

RCT/40

patients

1b – Propranolol

and atenolol

were

comparable

in efficacy

No serious AEs
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Systemic beta-blockers
Rai et al. conducted the first randomized

control trial to study the effect of topical timo-
lol on wound healing in 20 patients with
chronic leg venous ulcers [35]. They demon-
strated a substantial reduction in the size of the
ulcer in patients in the timolol group (86.80%)
compared to that in patients in the saline group
(43.82%) after 4 weeks of treatment. No side
effects were observed, and the treatment was
well tolerated [35].

Eczema
Topical beta-blockers
Pawar et al. [36, 37] conducted two clinical

trials that included one patient with eczema in
each to study the effect of topical timolol on
erosions and fissures on palms of hands and
heels of feet. Healing of erosions and fissures
was observed in both studies.

Topical glucocorticoid-induced skin
telangiectasia

Topical beta-blockers
Li et al. investigated the potential effect of

topical timolol maleate (0.5%) eye drops
(TMEDs) on topical glucocorticoid-induced skin
telangiectasia [38]. A total of 30 female patients
with facial skin telangiectasia were included,
wherein one cheek of each patient was assigned
to the treatment group and the other to the
control group. For the treatment group, topical
twice-daily application of TMEDs was combined
with 0.1% tacrolimus ointment once or twice
daily for 8 weeks. Cheeks in the control group
were administered 0.1% tacrolimus ointment
alone. After 4 weeks, marked improvements in

erythema and telangiectasia were observed in
the treatment group. In addition, marked sub-
sidence of expanded capillaries was observed
after 8 weeks of treatment, in contrast to the
control group, wherein telangiectasia remained
clearly visible. No adverse effects were observed.

Kaposi sarcoma
Topical beta-blockers
A study by Abdelmaksoud et al. [39] reported

the efficacy of topical timolol gel in a case series
of four patients with Kaposi sarcoma (KS) on
antiretroviral therapy, three with the classical
type and one with HIV; all patients showed
significant improvement.

DISCUSSION

This review emphasizes that beta-blockers have
been proven to be safe and well tolerated in
treating several dermatological disorders, they
are cost-effective, and easily available alterna-
tive/adjuvant therapies in dermatology.

To date, propranolol is the only FDA-ap-
proved beta-blocker for therapeutic use in IH
[19, 40], other beta-blockers are being used off-
label to treat various skin conditions. They were
used as a monotherapy or in combination with
other treatment modalities such as lasers, radi-
ation, chemotherapy, corticosteroids, or others.

Among all, IH was mostly investigated. They
studied the therapeutic effect of beta-blockers in
different types of IH, also, favorable drug
options, settings, and regimens. Essentially,
beta-blockers were safe and well tolerated in the
treatment of IH in both systemic and topical

Table 2 continued

Dermatoses Treatment/dose/
frequency

Study/study
design/
sample size

Level of
evidence*

Affected area Outcomes

Efficacy Adverse events
(AEs)

Propranolol

1–4 mg/kg/day

and oral

atenolol 1 mg/

kg/day

Bayart et al.

2017 [12]/

Clinical

trial/50

patients

1b Diaper, eye lid, nose,

face, extremity,

scalp, and trunk

Atenolol is at

least as

effective as

propranolol

Atenolol poses

less risk of

bronchospasm
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Table 3 Systemic beta-blockers in dermatological therapy (observational studies, case series/report)

Dermatoses Treatment/dose/
frequency

Study/study
design/sample
size

Level of
evidence*

Affected area Outcomes

Efficacy Adverse events
(AEs)

Infantile

hemangioma

Oral propranolol/

2 mg/kg/day

Li et al. 2019

[15]/

Retrospective

study/235

patients

2b Head, neck,

trunk, and

extremities

Propranolol was

not associated

with a higher

incidence of AE

Propranolol was

not associated

with a higher

incidence of

AE

Oral propranolol/

2 -3 mg/kg/day

Lahrichi et al.

2018 [63]/

Prospective

study/121

patients

2b Face and neck Treatment proved

to be safe and

effective

Not reported

Oral propranolol/

2 mg/kg/day

Tan et al. 2021

[64]/

Retrospective

review/88

patients

2b Head, neck,

trunk,

groin, and

upper limps

Treatment proved

to be safe and

effective

Low incidence

of AEs

Oral propranolol/

2 mg/kg/day

Frost et al. 2021

[14]/

Prospective

pilot study/55

patients

2b – No significant

difference was

found in sleep

quality

Not reported

Oral propranolol/

2 mg/kg/day/

TID

Turhan et al.

2016 [65]/

Retrospective

study/34

patients

2b Face, head,

neck, trunk,

extremities

Propranolol was a

well-tolerated,

efficacious, and

safe drug

Not observed

Oral propranolol Tognetti et al.

2020 [66]/

Prospective

study/94

patients

2b Head, neck,

trunk,

extremities,

perineal

HRVD allows a

real time

monitoring of

vascular changes

in IH treated

with oral

propranolol

Not reported

Oral propranolol/

2-3 mg/kg/day/

BID or TID

Schwartz et al.

2017 [67]/

Literature

review

2a Subglottic Propranolol was

effective

Not reported
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Table 3 continued

Dermatoses Treatment/dose/
frequency

Study/study
design/sample
size

Level of
evidence*

Affected area Outcomes

Efficacy Adverse events
(AEs)

Propranolol

combined with

topical timolol

Mannschreck

et al. 2019

[68]/

Retrospective

review/559

patients

2b – Minimize

potential AE of

systemic

treatment

Not reported

Oral propranolol

and topical

timolol/2 mg/

kg/day/BID

timolol maleate

0.5% gel/TID

Ge et al. 2016

[69]/

Retrospective

study/89

patients

2b Head and face Clinical response

in 100% of the

patients

Few minor AEs

were noted:

cold

extremities

agitation

during the

night and

diarrhea

Atenolol

0.3–1 mg/

kg/day/NM

Gumina et al.

2019 [13]/

Case series/4

patients

4 Face and neck Atenolol does not

cause sleep

disturbance

Sleep

disturbance

with

propranolol

LUMBAR

syndrome

Oral propranolol/

2 mg/kg/day

Yu et al. 2017

[70]/Case

report/1

patient

4 Lower

extremity,

perineum,

and gluteal

region

Increase IH

clearance

No reported

AEs

PHACE

syndrome

Oral propranolol/

0.3 mg/kg/day

or more

Olsen et al.

2019 [11]/

Retrospective

cohort study/

76 patients

2b – No serious AEs

during

treatment with

propranolol

No serious AEs

Rosacea Carvedilol

12.5 mg daily

Seo et al. 2020

[71]/

Retrospective

review/24

patients

2b Face Less erythema and

flushing

Mild dizziness

and GI

discomfort
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formulations at all levels of evidence. However,
a case of severe transient hypertriglyceridemia
was recently reported to be associated with
administering systemic propranolol for treating
ulcerated IH in a 1-month-old infant. Further
research is needed to explore this association
[41]. Topical beta-blockers were particularly
beneficial for treating superficial IH. The role of
beta-blockers was investigated as a monother-
apy, and adjuvant therapy where combination
of beta-blockers with other modalities induced a
synergistic effect that improved the outcome
and reduced the duration of treatment and
adverse effects. Although propranolol is the
treatment of choice for both proliferating and
ulcerated IH, pulsed dye lasers still play a major

role in residual IH [42]. Moreover, treating IH
with propranolol was more cost-effective when
delivered in outpatient settings [43]. Monitor-
ing of vital signs is not necessary in normal
conditions [44], and routine cardiac screening
using electrocardiogram and echocardiogram
prior to outpatient visits is not definitely indi-
cated [45]. There was no definite conclusion for
the duration of using propranolol, as well as
when to stop and how. However, an appropriate
time to retain efficacy and avoid adverse effects
is suggested. Ultrasound is helpful in assessing
treatment efficacy upon termination by mea-
suring IH thickness and vascularity [46].
Patients with IH who received oral propranolol
should be followed up to at least 6 months [47].

Table 3 continued

Dermatoses Treatment/dose/
frequency

Study/study
design/sample
size

Level of
evidence*

Affected area Outcomes

Efficacy Adverse events
(AEs)

Melanoma b-adrenergic

blockers

Katsarelias et al.

2020 [27]/

Retrospective

registry study/

12,738

patients

2b – No conclusion on

survival in

melanoma

patients

Not reported

b-adrenergic

blockers

De Giorgi et al.

2017 [72]/

Prospective

review/121

patients

2b – Beta-blockers

reduced the risk

of recurrence

and mortality

Not reported

Oral propranolol/

80 mg OD

De Giorgi et al.

2018 [25]/

Prospective

cohort study/

53 patients

2b – Beta-blockers

protect patients

from melanoma

recurrence

No AEs in the

PROP group

Keloid Carvedilol,

bisoprolol and

atenolol

Enoshiri et al.

2017 [30]/

Case–control/

60 patients

3b – Effective for

preventing and

treating keloids

Not reported

*Oxford Centre for Evidence-based Medicine: Levels of Evidence (March 2009) [73]
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Topical beta-blockers have been proven to be
efficacious and safe in treating PG as well,
mostly for small, superficial infantile PG and
PG-like lesions induced by EGFR-I [22]. They
can postpone or obviate surgical treatment,
especially in children, for whom they are the

first-line treatment, also, in large lesions by
reducing its size. The only limitation of beta-
blockers here is their inability to perform his-
tological examinations [48]. Although the
adverse effects and systemic absorption
appeared to be negligible in all included studies,

Table 4 Topical beta-blockers in dermatological therapy (systematic reviews and meta-analysis)

Dermatoses Treatment/dose/
frequency

Study/study
design/sample size

Level of
evidence*

Affected
area

Outcomes

Efficacy Adverse events
(AEs)

Infantile

hemangioma

Topical timolol

maleate 0.5%/

BID

Novoa et al. 2019

[18]/Cochrane

systematic

review/1728

patients

1a – Decreased redness No increase in

harm

Topical timolol

maleate 0.5%/

BID

Mellerio et al. 2019

[53]/Abridged

review

3a – Decreased redness Not reported

Topical timolol Al-Haddad et al.

2019 [54]/

Review/–

1a Periorbital Improvement, esp.

superficial IH

Mild GI

symptoms,

sleep

disturbances,

cool, or sweaty

extremities

Topical timolol/

BID

Khan et al. 2017

[74]/Systematic

review and meta-

analysis/31

studies of 691

patients

1a – Improvement of

small IH, 91%

resolution rate

No significant

AE noted

Topical timolol

0.5% gel

forming

solution

Randall Bly 2017

[17]/Review/-

2a Head and

neck

Timolol 0.5% gel

forming solution

is preferred over

other topical

beta-blockers

Safe treatment

Topical timolol Wang et al. 2021

[16]/Meta-

analysis including

11 RCTs with

1235 patients

1a Multiple

areas

Topical beta-

blockers are as

effective as oral

propranolol

Less AEs than

oral

propranolol
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Table 5 Topical beta-blockers in dermatological therapy (interventional studies)

Dermatoses Treatment/dose/
frequency

Study/study
design/sample
size

Level of
evidence*

Affected area Outcomes

Efficacy Adverse
events (AEs)

Infantile

hemangioma

Topical timolol

and PDL/(5 ml:

25 mg) TID

(for 20 min

each)

Chen et al. 2021

[75]/RCT/20

patients

1b Vulva or

scrotum,

perianal

region,

buttocks, lip,

and trunk

Effective No

significant

AEs

Pyogenic

granuloma

Propranolol 1%

cream. Timolol

0.5% cream/

BID

El-Taweel et al.

2021 [21]/

Interventional

study/30

patients

2b Hands, neck,

and limps

Complete

resolution

with no

recurrence

No local or

systemic

AE noted

Acne (scars,

erythema)

Timolol maleate

0.5%/OD

Al Mokadem et al.

2020 [23]/

Clinical trial/58

patients

1b Face Decrease

severity of

acne

Mild and

tolerable

Timolol maleate

0.5%/BID

Kimwattananukul

et al. 2021 [29]/

Clinical trial/25

patients

1b Face Enhanced

skin-barrier

function and

wound

healing

Not

observed

Wounds Topical timolol Dabiri et al. 2017

[32]/RCT/9

patients

Timolol

resulted in

more

cosmetically

favorable

scars

Not

observed

Chronic leprosy

ulcers

Topical 1%

propranolol/

BID

Abdelmaksoud

et al. 2018 [31]/

Clinical trial/3

patients

1b Sole of foot Improvement

of leprosy

ulcers

No local or

systemic

AEs

Chronic

recalcitrant

wound

Galenic

preparation of

1% propranolol-

hydrochloride/

TID

Vestita et al. 2016

[33]/Clinical

trial/1 patient

1b Sole of foot Complete

healing of

ulcer

No local or

systemic

AEs
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further research is needed to identify the max-
imal dosage and duration.

Their role in rosacea was limited to reducing
the non-inflammatory lesions of acne and the
symptoms of erythematotelangiectatic rosacea.
It showed a modest therapeutic effect in papu-
lopustular rosacea [23]. Similarly, topical timo-
lol was only beneficial in alleviating the
symptoms of telangiectasia in facial corticos-
teroid addiction dermatitis symptoms; other
symptoms were not investigated [38]. They can
also be considered as a great adjuvant therapy in
melanoma, as they improved morbidity and
mortality.

In addition to previously reviewed der-
matoses in 2017 and 2018 [49, 50], our sys-
tematic review included recent studies about
the role of beta-blockers in different dermato-
logical diseases. Topical timolol resulted in
favorable outcomes in post acne erythema and
scars [23, 28, 29]. It resulted in decreased acne
severity, less erythema, and pigmentation. It
also showed an improvement in erythema and
telangiectasia in topical glucocorticoid-induced
skin telangiectasia [38]. In keloids [30], they
yielded good results in treating and preventing
as well. Most recently, topical timolol showed
an interesting and promising effect in eczema;

its effect was reported in treating non-healing
erosions and fissures of palms of the hand as
well as heels of feet [36, 37]. Although there are
new studies on the role of beta-blockers in der-
matology, however, the evidence is not suffi-
cient yet to be conclusive. Further studies are
needed to provide vital information including
the optimal dosing, type, and duration of
treatments, efficacy, as well as adverse events.

In this systematic review, the heterogeneity
of the evidence created a challenge in shaping a
concise and comprehensive summary. Each
type of evidence posed distinct sources of bias
and limitations. Common limitations of clinical
trials include small sample size that affected the
robustness of their findings, and specific popu-
lation characteristics such as skin phototype,
which restricted generalizability. A short treat-
ment period was also a drawback in some trials
because some biophysical parameters had not
returned to baseline by the end of the study.
Although no abnormal symptoms were repor-
ted, vital signs were not monitored, which
would have helped to precisely detect possible
side effects such as bradycardia or hypotension.
Stronger evidence than case series/studies was
required to determine the best therapeutic
types, vehicles, and regimens for beta-blockers.

Table 5 continued

Dermatoses Treatment/dose/
frequency

Study/study
design/sample
size

Level of
evidence*

Affected area Outcomes

Efficacy Adverse
events (AEs)

Fissures and

erosions of

hand eczema

Timolol 0.5%

ophthalmic

solution, 2–3

drops OD

Manoj Pawar 2021

[36]/Clinical

trial/1 patient

1b Palms of hands Healing of

erosions and

fissures

Not

observed

Deep fissures of

heels

Timolol 0.5%

ophthalmic

solution, 2–3

drops OD

Manoj Pawar 2021

[37]/Clinical

trial/1 patient

1b Heels of feet Healing of

fissures with

no

recurrence

Not

observed

Topical

glucocorticoid-

induced skin

telangiectasia

Timolol maleate

0.5%/eye drops

BID

Li et al. 2018 [38]/

RCT/30

patients

1b Face Improvement

in erythema

and

telangiectasia

No AEs
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Table 6 Topical beta-blockers in dermatological therapy (observational studies, case series/report)

Dermatoses Treatment/dose/
frequency

Study/study
design/sample
size

Level of
evidence*

Affected area Outcomes

Efficacy Adverse
events (AEs)

Infantile

hemangioma

Propranolol 1%

cream, timolol

0.5% cream/

QID

Ying et al.

2017[76]/

Prospective

study/21

patients

2b Extremities,

trunk, hand

Significant clinical

improvements in

both treatments

No

permanent

AEs

Carteolol 2%

drops/BID

Gan et al. 2017

[77]/

Prospective

study/349

children

2b Head, neck,

trunk, and

hand or leg

Effective with

proliferative

superficial IHs

No AEs

noted

Topical

propranolol

4%/BID

Mashiah et al.

2017 [78]/

Retrospective

study/63

patients

2b Head, neck,

trunk,

extremities,

and genital

area

Good to partial

response

Minor local

AEs

Oral Propranolol

and topical

Timolol/NM

Mannschreck

et al. 2019

[68]/

Retrospective

study/559

patients

1b – Minimized

potential AE of

systemic

treatment

Not reported

Pyogenic

granuloma

- Topical timolol

0.5% gel/BID

- Propanolol 1%

cream/OD

- Betaxolol 0.25%

eye drops/OD

Sollena et al. 2019

[22]/Case

series/9 patients

4 Feet and

hands

Complete

resolution to

partial

improvement

No systemic

AEs

reported

Propranolol 4%

gel/BID

Mashiah et al.

2019 [20]/

Uncontrolled

retrospective

study/18

patients

2b Cheek, neck,

arm, labia,

chest,

forehead,

and scalp

Complete to almost

complete

resolution

local AEs in 1

patient
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Also, this study was restricted to a certain time
scope, in which some dermatological diseases
such as angiofibromas, angiolymphoid hyper-
plasia with eosinophilia, and angiosarcoma
could not be addressed. However, they were
explicitly reviewed by Chen et al. [50], in which
they concluded the effectiveness of beta-block-
ers in treating dermatoses of vascular origin and
promoting wound healing.

CONCLUSIONS

Beta-blockers are proven to be safe and cost-ef-
fective agents in treating multiple dermatolog-
ical conditions. Thus, dermatologists should
consider them as good alternative/adjuvant
therapies in treating several skin conditions.
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Table 6 continued

Dermatoses Treatment/dose/
frequency

Study/study
design/sample
size

Level of
evidence*

Affected area Outcomes

Efficacy Adverse
events (AEs)

Propranolol

ointment 1%/

BID

Neri et al. 2018

[79]/

Prospective

study/22

patients

2b Chest, back,

face, upper

extremities,

and scalp

59% completely

regressed, 18.2%

remained stable,

and 22.7% did

not respond

No AEs were

observed

Acne (scars,

erythema)

Timolol maleate

0.5%/One drop

Afra et al.

2021[28]/Case

report/1 patient

4 Face Less erythema

Less pigmentation

Not observed

Kaposi

sarcoma

0.1% timolol gel/

BID

Abdelmaksoud

et al. 2017

[39]/Case

series/4 patients

4 Leg, foot, arm Complete

resolution of

lesions, edema,

and pain

No reported

adverse

events 4 to

5 weeks

later

*Oxford Centre for Evidence-based Medicine: levels of evidence (March 2009) [73]
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