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Clinical and Dermoscopic evaluation of post acne erythema
after treatment with topical timolol maleate 0.5%
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Abstract

Background and objectives: A common consequence of acne inflammation is called post-acne
erythema, which describes telangiectasia and erythematous lesions that persist even after acne
treatment, although some post-acne erythema lesions may become better with time. For some
patients, having prolonged post-acne erythema might not be acceptable. Many studies have
assessed the effectiveness of various post-acne erythema therapeutic approaches; however, there
is no standard treatment. The aim of this study was to evaluate efficacy and safety of topical
timolol maleate 0.5% in the treatment of post-acne erythema clinically and by dermoscopy.

Methods: A randomized therapeutic clinical trial conducted in Sulaimanyah city-Kurdistan
region over a period from March to September of 2022.Thirty patients (24 female and 6 male)
with persistent post-acne erythema were enrolled in this study. Treatments with timolol 0.5%
ophthalmic solution: apply 3-5 drops of timolol over the affected area every night at bedtime for
12 weeks. Our objectives were patient satisfaction, dermoscopy-assessed erythema assessment,
and physician-reported clinical improvement.

Result: After 12 weeks of treatment, there were no patients with severe erythema, clinically and
statistically; there was a marked decline in the mean clinician erythema score and its standard
deviation from 2.7+ 0.98 to 1.0 + 1.0 Also by dermoscopy-assessed erythema assessment, there
was a substantial decrease in the mean erythema score and its standard deviation from 2.0+0.72
to 0.70+0.70, no participants after therapy exhibited severe erythema by dermoscopy.so
statistically there is significant reduction in erythema clinically and dermoscopically.

Conclusion: The results of this study show that there was very good response of post-acne
erythema lesions with no obvious side effects, further therapeutic clinical studies with larger

sample size is needed.
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Introduction

Acne is a persistent inflammatory condition
affecting the pilosebaceous unit.! About 85%
of teenagers and young adults suffer from
acne.” It is distinguished by inflammatory as
well as non-inflammatory lesions such as
papules, pustules, nodules, as well as
comedones.’> several etiological factors,
including aberrant pilosebaceous unit
keratinization,  stimulation of sebum
production by androgen, and cutibacterium
acnes growth with concurrent cutaneous
inflammation  caused by  increased
inflammatory mediators, have been linked to
the etiology of acne.* The idea of acne
etiology has recently been concentrated on
inflammatory actions that take place
including both early and later phase of acne
lesions.’

Among the main issues throughout or
following the therapy of acne vulgaris with
any treatment method is post-inflammatory
erythema, which is described as telangiectatic
and erythematous macule lesions that
develop due to inflammation of skin.® Post-
acne erythema(PAE) is hypothesized to be
generated by wound healing-induced dilatory
changes in microvascular structures in the
superficial dermis. These microvascular
structures are not readily apparent to the bare
eye as obvious telangiectasia but rather as
widespread erythema. Additionally,
epidermis is thinner since it is in the process
of recovering from tissue damage, which
makes it easier for light to reflect off the
dilated microvasculature. Exogenous stimuli,
such as application of particular topical
medications, were also thought to lead to
post-acne erythema.’

The post-inflammatory erythema of acne is
currently  treated with  lasers and
radiofrequency and micro-needling devices.
However, outcomes vary, and multiple
therapy sessions are typically necessary to get
good outcomes.”!? Recently topical timolol

has been used, which showed clinical
improvement in PAE."3

Timolol maleate is a nonselective B-blocker
that results in constriction of blood vessels,
apoptosis, suppresses provocative cytokines
like matrix metalloproteinase 2 and 9,
interleukin 6, as well as angiogenic factors
like VEGF.!* It has been used to treat infantile
hemangioma since it can constrict blood
vessel and impede neo-angiogenesis.!® It can
reduce redness and flushing in rosacea by
blocking beta-adrenergic receptors on the
smooth muscles encircling blood vessels,
which cause blood vessels to constrict.'® As a
result, the anti-inflammatory effect of timolol
maleate could be helpful in therapy of post-
inflammatory erythema of acne.
Accessibility, affordability, ease of use, and a
minimal rate of side effects are another
significant benefit of topical timolol.!”
Dermoscopy is an interesting link combining
both clinical and histological assessment and
has emerged as an essential method to assess
pigmented and non-pigmented skin cancers
since it can reveal features that are invisible
to the human eye.'® !° In addition to this
classical use, it is becoming more popular in
fields other than dermato-oncology,
including inflammatory dermatology.'® !
The purpose of this study was to assess
efficacy and safety of topical timolol maleate
0.5% in the treatment of PAE clinically and
by dermoscopy.

Patients and methods

Thirty patients (24 females and six males)
with post-acne erythema that persists for
more than three months were enrolled in this
study over a period of 3 months between
March to September 2022.Exclusion criteria
included a history of beta-blocker allergy,
pregnancy or lactation, hypotension,
bradycardia, asthma, or bronchospasm.
Before beginning the treatment trial, each
patient provided written consent after being
fully informed about the drug's efficacy,
adverse effects, method and length of
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therapy, and follow-up, along with the
necessity for pre- and post-therapy images.
The Kurdistan Higher Council of Medical
Specialties granted ethical approval.

Each patient's history was documented,
including age, gender, duration of disease,
history of any medical illness, and drug
allergy. A clinical examination was done to
evaluate the grade of post-acne erythema
using the Clinician’s Erythema Assessment
Scale?® (Table 1) then photography and
dermoscopic images were taken.

Each patient was monitored for a 12 weeks
period of time. The images obtained prior to
and after therapy were compared. All images
were captured by the same operator using the

Table (1):Clinician Erythema Assessment scale

exact digital camera, with the same lighting
and the same patient poses. Each cheek was
divided into four quadrants for dermoscopic
examination, and the most seriously affected
area was photographed before and after
completing therapy. (Using FotoFinder
handyscope).

Treatment with timolol 0.5% ophthalmic
solution: apply 3-5 drops of timolol over the
affected area every night at bedtime for 12
weeks. We let the participant to use topical
clindamycin solution to their breakout acne.
The safe limit dosage of topical timolol
should be less than 0.2 mg/kg/day, and one
drop (0.05 mL) of 0.5% timolol solution
provides 0.25 mg of timolol.?!

Score Clinician Erythema Assessment

0 =Clear

Clear skin with no signs of erythema

1 = Almost clear

Almost clear; slight redness

2 = Mild Mild erythema, definite redness
3 = Moderate Moderate erythema; marked redness
4 = Severe Severe erythema; vivid redness

The main primary goal was to evaluate the
patient’s  erythema  clinically  using
Clinician’s Erythema Assessment Scale.?
(Table 1) which is done by two independent
dermatologists and the secondary goal was
evaluation of acne erythema by dermoscopy
through dermoscopic photo using a four-
point scale.?? (Table 2) For assessment of
erythema, clinical and dermoscopical
pictures were taken at the beginning of
clinical trial and compared with those which
were taken at week 12 after finishing the

treatment. The safety of the treatment was
determined by monitoring side effects.
Patient satisfaction was measured at the end
of the trial using the following questionnaire:
0 dissatisfied: "patient feels worse than usual
or remains the same as before," 1 slightly
satisfied: "patient feels mildly better but it
isn't worth it," 2 moderately satisfied:
"patient feels fine with a need for small
improvement," or 3 highly satisfied: "patient
feels the perfect cosmetic result."”
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Table (2):The four-point grading of acne erythema

Grade Level of disease Characteristics
0 None Clear
1 Mild Faintly detectable erythema, light pink
2 Moderate Dull red, clearly distinguishable
3 Severe Deep/dark red

Descriptive data were expressed as numbers,
percentages, or means = standard deviations.
The Wilcoxon Signed Ranks Test was used to
compare the clinical responses with different
clinical variables. p values of less than 0.01
were regarded statistically significant.

Results

Our study featured 6 males and 24 females;
their average age was 19.9+4.6 years, with
the minimum of 14 years and the maximum
of 33 years. 90.1% of the patients have post-
acne erythema for 1 year, and only 9.9% have

it for >1 year. no difference in treatment
outcomes was found between male and
female patients or with duration of post-acne
erythema less than and greater than 1 year.
The clinician’s erythema assessment scale
ranged from O to 4. The mean clinician
erythema score and its standard deviation was
dropped from 2.7+ 0.98 to 1.0 = 1.0 after
twelve weeks of treatment, with 40% n(12)
being clear (0), 33% n(10) being almost clear
(1), 17% n(5) being mild (2), and only 10%
n(3) being moderate (3). There were no
patients with severe erythema clinically after
therapy (Table 3).

Table (3):Clinician Erythema Assessment Scale before and after treatment

Scal Clinician Erythema Assessment (n=30)
cale
Before After
0 - 12 (40%)
1 4 (14%) 10 (33%)
2 7 (23%) 5(17%)
0 o
Score 3 12(40%) 3 (10%)
4 7 (23%) -
Mean + SD 2.7+0.98 1.0+1.0
Mean improvement 1.7

In this study, dermoscopy was used to grade
post-acne erythema in all patients. There was
a marked decline in mean erythema score and

its standard deviation from 2.0+£0.72 to
0.70+0.70, 33% n (10) showed no sign of
erythema, 50% n (15) showed mild erythema,
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and only 17% n(5) showed moderate
erythema after treatment; no participants

after treatment had severe erythema (grade 3)
by dermoscopy(Table 4).

Table (4): Assessment of erythema by dermoscopy before and after treatment

Scal Clinician Erythema Assessment (n=30)
cale
Before After

0 - 10 (33%)

1 7 (23%) 15 (50%)

) 15 (50%) 5 (17%)
Score 3 8 (27%) -

Mean + SD 2.0+0.72 0.70+0.70
Mean improvement 1.3

At the end of therapy, participants were asked
to score their therapeutic outcomes using
baseline images and compared how they
appeared in the mirror versus actual pre-
treatment images using a scale (0 dissatisfied,
1 slightly satisfied, 2 moderately satisfied,
and 3 highly satisfied). Approximately 83

percent of participants rated their general
advancement as moderately to highly
satisfied (Grades 2, 3). After treatment, all
participants reported that their post-acne
erythema had reduced, not only in regard to
color diminishing but also the number of
lesions has decreased. As shown in the pie

chart, (Figure 1)

%53.4

» Dissatisfied
= Slightly satisfied

- Moderately satisfied
- Highly satisfied

Fig. (1): Patient self-evaluation following 12 weeks of topical timolol 0.5% treatment
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Fig. (2): Clinical and dermoscopic studies show progress in erythema and pigmentation. (A&C):
Erythema and pigmentation on the left side at the initial assessment. (B&D): Improvement in
erythema and pigmentation on the right side after 3 months of nightly topical timolol maleate 0.5%
treatment.

https://doi.org/10.56056/amj.2024.258 https://amj.khecms.edu.krd/ 69



Fig. (3): Clinical and dermoscopic studies show progress in erythema and pigmentation. (A&C):
Erythema and pigmentation on the left side at the initial assessment. (B&D): Improvement in
erythema and pigmentation on the right side after 3 months of nightly topical timolol maleate 0.5%
treatment.
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Discussion

Nearly 85% of teenagers and young adults
suffer from acne vulgaris,? which can have a
number of negative cutaneous effects on the
skin, includes post-acne erythema, post-
inflammatory  hyperpigmentation,  and
scarring, imposing a significant emotional as
well as sociological burden on those who are
affected even after the disease has stopped
being active.”> Therefore, treating acne
should not only focus on clearing up existing
lesions; it should also aim to prevent and treat
any potential side effects.” One of the most
troublesome cosmetic issues for acne
sufferers is post-acne erythema.® Long-term
post-acne erythema is fairly common, lasting
several months to years on average; however,
these lesions usually fade with time.”
Timolol maleate is a potent a nonselective 3-
blocker that results in constriction of blood
vessels, apoptosis, suppresses provocative
cytokines like matrix metalloproteinase 2 and
9, interleukin 6, as well as angiogenic factors
like VEGF'* Timolol's anti-inflammatory
activity may be beneficial in the management
of post-acne erythema due to the
inflammatory etiology of this skin condition.
Recently, topical timolol was used in one
acne patient with significant post-
inflammatory erythema.'> In our study,
however, we used topical timolol on 30
patients who had PAE. A study with a large
number of participants is better than a smaller
one, which is the advantage of our study. In
both studies, topical timolol maleate 0.5%
solution achieved satisfactory clinical
responses as stated by the inspectors and
dermoscopic assessments. There were no
reported local or systemic negative effects.
In previous studies, a selective al-
adrenoreceptor agonist such as
oxymetazoline 1.5% was used in the cure of
PAE in a controlled left to right face
comparison  study.>* because of its
vasoconstrictive action on subcutaneous

blood vessels and substantial anti-
inflammatory effects. According to this
study, participants used oxymetazoline 1.5%
in liposomal base twice daily for 12 weeks,
throughout the four weeks of treatment, the
erythema score steadily improved; this
response was statistically relevant at the end
of therapy, depending in both the Clinician’s
Erythema Assessment Scale and the patient's
rating scale, but in our study, we also assessed
the patient’s erythema by dermoscopy, a
noninvasive tool that reveals erythema that is
invisible to the human eye which is not used
in previous study. And the occurrence of
therapies related adverse events was 4.2%,
with the most common being erythema at the
location of application, this occurred in 0.7%
of participants; dryness and pruritus; pallor;
rebound; and paradoxical erythema has also
recorded but in our study no reported local or
systemic negative effects were observed.

Jakhar previously treated PAE with
tranexamic acid (TXA). He was able to cure
post-acne erythema with a topical solution of
the injectable TXA (500 mg/5 ml).” In a
another study, Abdelrazik et al. used just
microneedling on the right side of the face
while using TA (50 mg/ml) and Vitamin C (10
mg/ml) on the left side. He discovered similar
results on both sides in terms of the PAE
improvement over the baseline, and he
suggested that the synergistic skin repair
benefits of micro-needling were proposed as
a viable therapeutic strategy, TA, and vitamin
C 8, but in our study, likely the outcome of
therapeutic result were vasoconstriction,
induction of apoptosis, and suppression of
inflammatory mediators. Also, topical
timolol is less expensive than micro-needling
with tranexamic acid and vitamin C, which is
one of the advantages of topical timolol.

The most common technique for treating
blood vessels is pulsed dye laser (PDL)
therapy, which has been also studied in
treatment of inflamed acne, but outcomes
were variable.?632 Yoon et al. Studied the
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efficacy of a long-pulsed, 595-nm PDL for
the management of 20 individuals with post-
acne erythema.'? Following two laser therapy
sessions with little downtime, the study
demonstrated a marked decrease in the terms
of post-acne erythematous lesions and
erythema index, along with increased skin
elasticity; however, the study participants
were limited, and there wasn't a controlled
study. And all participants were permitted to
keep taking their acne prescription drugs
(oral and topical antibiotics) and the negative
effects included laser-related discomfort,
temporary erythema, and edema at treated
areas. In the current study, we just prescribed
topical clindamycin for breakout acne, and no
negative effects were seen. Also, using pulsed
dye lasers typically requires many sessions
for optimal clearing. Also, topical timolol is
cheaper than laser and light-based
interventions, which is a huge asset,
particularly in developing countries.

Conclusion

Topical timolol maleate 0.5% is both safe and
reliable for post-acne erythema lesions. The
advantages are that no side effects were found
and that it is inexpensive, affordable, and
easily accessible. And yet, further therapeutic
clinical studies in this sector are required with
a broader sample size and a prolonged
treatment period is advised.
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