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Abstract

Background: Acne has been treated with many types of lasers in recent years. It has been found that vascular laser effectively and safely
reduce inflammation in acne lesions. Objective: To evaluate the efficacy and safety of a 577-nm pro-yellow laser with traditional treatment
for patients with mild to moderate inflammatory acne. Methods: A quasi-randomized clinical trial study was conducted in a private
dermatology clinic in Baghdad from January 2025 to January 2026 on 140 patients diagnosed with mild to moderate inflammatory acne
and randomly divided into two groups: Group A (70 patients) underwent three laser treatment sessions/week, and group B (70 patients)
received traditional treatment (topical, systemic, adjunctive, or a combination thereof). Both groups were assessed at the first session
(baseline) and after one and six months from treatment. Results: Acne severity and inflammatory lesion count show greater reduction in
group A (p<0.05). 70% of patients in group A and 48.6% in group B didn’t report any side effects. After six months, group A was more
satisfied with the laser procedure than group B. The recurrence rate after six months was significantly higher in group B. The greatest
predictor of successful 577 nm pro-yellow laser treatment was the baseline GAGS score reduction. Conclusions: Although traditional
treatment is effective, the 577-nm pro-yellow laser is more promising, effective, and well-tolerated for mild to moderate inflammatory acne
with favorable satisfaction and lower 6-month recurrence relative to routine care.
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INTRODUCTION acne, and it's more common among girls to continue
having the condition well into adulthood [3]. The disorder
is hallmarked by the presence of comedones, papules,
pustules, and cysts and can have a significant
psychological and social impact on patients in severe
cases. This is because dermatosis typically appears on
exposed areas, such as the face, but it can also be localized
to less apparent locations, including the front and back of
the chest [4, 5]. When inflammatory acne clears up

Acne vulgaris, a chronic inflammatory disorder that
affects the pilosebaceous follicles of the skin, afflicts
people worldwide [1]. With an estimated 9.4% of the
world's population affected, it ranks eighth among skin
illnesses and is one of the most commonly seen
dermatologic conditions by dermatologists around the
globe [2]. More than 85% of teenagers are affected by
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entirely, a reddening or blistering area known as post-acne
erythema (PAE) may remain [6]. This condition arises
when inflammatory cytokines, including interleukin (IL)-
6 and tumor necrosis factor (TNF)-a, are released and
continue to be present even after inflammatory acne
lesions have healed [7]. The inflammatory aspect of acne
develops because of several factors, including
hyperseborrhea, follicular hyperkeratinization, and the
growth of Cutibacterium acnes, a bacterium implicated in
the disease's pathogenesis [8]. Insight into the
pathogenesis of acne and its inflammation has prompted
the investigation of a number of therapeutic options
designed to relieve symptoms, decrease lesions, and
prevent post-inflammatory hyperpigmentation, as well as
recent developments in dermatological therapies that have
increasingly turned to the use of laser treatments as a non-
invasive means of controlling inflammatory acne and its
sequelae [9]. Most acne treatments are either topical or
oral medications. While there may be less serious adverse
effects from using oral medications, one issue with topical
treatments is that they need to be applied frequently
(compliance) [10]. Acne vulgaris has been treated with
many types of lasers in recent years. It has been found that
vascular lasers effectively and safely reduce inflammation
in acne lesions [11]. The utilization of lasers with emission
at the yellow wavelength of 577 nm has been promising
based on its distinct characteristics. However, the yellow
laser will mainly act on hemoglobin in the dilated
capillaries and can help in decreasing erythema and
healing and also speed up tissue regeneration [12]. They
are generally considered vascular lasers, as in their
capacity for selective coagulation of superficial vessels,
decreasing inflammation and erythema, and enhancing the
overall skin texture [13]. In addition, since patients usually
develop post-inflammatory changes after acne lesions,
these lasers are being assessed not just for their immediate
anti-inflammatory effects but also for whether they can
promote quicker recovery and reduce the irregular
pigmentation often encountered after acne lesions have
resolved [14]. With the demand for efficacious acne
treatments continuing to grow, it is imperative to validate
the utility of yellow laser therapy not just as an acute
treatment option but also as a long-term management
strategy for the sequelae of inflammatory acne. Despite the
abundance of topical and systemic treatments for acne
vulgaris, a number of patients still endure post-acne
redness and inflammatory lesions, and some refuse or are
unable to take systemic medications. Among these
supplementary modalities, vascular-targeted lasers have
shown promise. However, there is a lack of information
about the 577 nm pro-yellow laser's effectiveness in
treating face acne and post-acne redness when used
independently. Thus, the purpose of this study was to
assess the efficacy and safety of the 577 nm pro-yellow
laser in treating inflammatory acne by evaluating acne
severity by the Global Acne Grading System (GAGS) at
week 8 of treatment as a single primary outcome, while
secondary outcomes included the number of inflammatory
papules, pustules, and nodules; side effects; patients'
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satisfaction level; and recurrence rate (six months after the
last follow-up).

METHODS
Study design and setting

A quasi-randomized clinical trial study was carried out in
a private dermatology clinic in Baghdad during a period
of one year from January 2025 to January 2026.

Study patients

The study comprised 140 patients diagnosed with
inflammatory acne (mild to moderate in severity)
characterized by at least 10 papules or pustules. They were
randomly divided into two groups: Group A (70 patients)
treated by three sessions of 577 pro yellow laser, two
weeks apart, and Group B (70 patients) who received
traditional treatment of either topical, systemic, or
adjunctive treatments or a combination of them, which
were decided by two dermatologists. Patients were
assigned alternately to groups A or B according to
odd/even numbering (Figure 1).

Patients examined

(=178)

N

Enrolled and analyzed (n = 140)
¥" Underwent three laser treatment sessions (n=70)
¥ Received traditional treatment (o= 70)
¥ GAGS recorded.
¥ Side effects were assessed.

Excluded (n = 38)
o Severe acne (n=24)
o Pregnant women (n=9)
o Lostto follow-up (n=4)
o Refused to participate (n = 1)

Figure 1: Illustrates the study's strict inclusion criteria (Patient Flow
Diagram).

Exclusion criteria

Patients who used systemic or topical antibiotics within
the last month or oral isotretinoin within the last six
months; patients with active herpes simplex infections;
pregnant or lactating women with severe nodulocystic
acne or any active skin infections; those with a history of
keloid scarring; those using photosensitizing medications
(such as doxycycline); those who received any laser
treatments within the previous six months; and those who
refused to participate were excluded from this study.

Intervention and outcome measurements

For group A, the laser device utilized was a new 577 nm
high-power optically pumped semiconductor laser
(HOPSL) (QuadroStarPRO, Asclepion Laser
Technologies, Jena, Germany) for three sessions at 2-week
intervals. The parameters for the treatment included a
wavelength of 577 nm, a spot size of 8-10 mm, a fluence
ranging from 12 to 14 J/cm?, and a pulse duration of 15-20
ms. Air-cooling was employed (without contact gel) to
minimize discomfort during the procedure. Cleaning the
skin of any residuals or makeup, no topical anesthesia is
used and wearing protective goggles for the patient and
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operator to protect eyes from reflected or scattered laser
light. The lesion area was treated with one pass of Fluence
starting at 12-14 J/cm? in the first session and was raised
by 2 J/cm? in every subsequent session. Depending upon
the phototype of the skin, the laser was administered in
scanner mode with 80% coverage. Each session lasted
approximately 15-20 minutes, focused on full-face
treatment. Post-treatment care included avoiding sun
exposure and the application of Sun Protection Factor
(SPF) 50+ sunscreen. Patients were instructed to refrain
from using abrasive skincare products (such as retinoids
or acids) for 48 hours and to moisturize with fragrance-
free products. For group B, this approach was decided by
the dermatologists according to the options illustrated in
Figure 2, which include systemic, topical, and adjuvant or
combination for 8 — 12 weeks. Severity of inflammatory
acne was evaluated by GAGS, which considers both the
type and distribution of acne lesions across different facial
and upper trunk regions.

Mild to moderate Inflammatory Acne

1*Line 24 Line 3 Line
\J v Y
* Blue light
OR
+  Benzoyl peroxide * Oral Zinc
OR OR
+ ;
¢ Ajr:zg:m Benzo +  Topical Retinoid v Topical Clindamycin / tretinoin fixed
E)R OR combination
o Clindamyein+ o Systemic antibiotic = Topical + Topical erythromyein + isotretinoin,
h Benzoyl ilemid: Retinoid v Topical erythromycin + tretinoin,
’ o Combined oral contraceptive OR
pils in females if not v Systemic antibiotic + azelaic acid
contraindicated. OR

Systemic antibiotic + adapalene +
Benzoyl peroxide

* The selected line was applied for § - 12 weeks

Figure 2: Treatment options for the traditional group.

It’s designed to be quick to apply, clinically consistent, and
quantitatively reliable. Unlike subjective visual judgment,
GAGS uses a scoring formula that combines lesion types
and their anatomical locations to calculate a final severity
score. The system divides the face, chest, and upper back
into six areas. Each area is assigned a factor based on its
surface area (forehead 2, each cheek 2, nose 1, chin 1,
chest/back 3). Lesion scoring involves the following: (0:
No lesions, 1: Comedones, 2: Papules, 3: Pustules, and 4:
Nodules). The area score is multiplied by the factor, and
the total score is the sum of all six areas. Severity
classification is mild (1-18), moderate (19-30), severe
(31-38), and very severe: > 39) [15].

Post-intervention follow-up

In group A, patients were assessed at the first session
(baseline), after one month from the last session (10 weeks
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after the first session), and six months after the last follow-
up visit. Both groups underwent outcome assessments at
the same intervals. The assessment includes a clinical
examination, and photos were taken before starting
treatment and at each visit using the same mobile with
identical camera settings (Samsung Galaxy Note 20 Ultra)
and reviewed by two dermatologists to evaluate before-
and-after treatment photos. At every appointment, we used
the same camera, maintained a constant distance, and used
the same lighting settings to take standardized images of
your face. After gently washing their faces, patients were
photographed from both the front and side, with a neutral
look on their faces and no makeup applied. Using
predetermined markings, the patient and camera positions
were maintained consistently throughout the trial. Blinded
dermatologists, who did not have any knowledge of the
patients' treatment allocation or visit orders, reviewed all
the photos. Evaluators were not given access to any
identifying or treatment-related information by coding the
images prior to assessment. As a single primary outcome,
acne severity was evaluated by GAGS from baseline to the
first post-treatment assessment (1 month after the last laser
session, corresponding to approximately week 8 of
treatment). Secondary outcomes included number of
inflammatory papules, pustules, and nodules; any side
effects such as any discomfort, erythema, swelling,
scarring, itching, skin dryness, or hyperpigmentation; self-
assessment by patients themselves reflecting their
satisfaction level using a four-point scoring scale: 1, very
dissatisfied; 2, dissatisfied; 3, satisfied; and 4, very
satisfied; and recurrence rate (six months after the last
follow-up).

Data collection

Demographics (age, gender, residence, and occupation);
skin phototype; clinical variables (severity and duration of
acne); medical history (hypertension, DM, smoking, or
alcohol use); and associated conditions such as hirsutism
or polycystic ovary were collected.

Ethical considerations

The Declaration of Helsinki establishes the fundamental
principles for ethical conduct. Approval was obtained
from the Ibn Sina University of Medical and
Pharmaceutical Sciences Ethics Committee (approved no.:
ISU-2024-158). All patients were signed with written
consent about the study, giving them full information
about the treatment options, and they were requested to be
a part of this work. Data were stored securely using coded
identifiers in a password-protected environment.

Statistical analysis

The data analysis in this study was carried out using SPSS
version 28. Bivariate analysis for continuous variables was
done using t-tests. p-value < 0.05 was established as the
level of significance. An independent t-test (two-tailed)
was used to compare continuous variables between study
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groups. A chi-square test was used to compare categorical
variables between study groups. Logistic regression
analysis was applied to identify the greatest predictors of
successful treatment.

RESULTS

Among 140 patients, the mean age was 21.9 + 4.7 years
(range: 16 — 36). Group A comprised 31 males and 39
females, while Group B included 33 males and 37 females.
There were no appreciable variations in the group’s
baseline characteristics, including age, gender, residence,
occupation, skin type, and severity and duration of acne
(Table 1).

Table 1: Comparison of baseline characteristics between groups A and
B

Group A Group B

Variable (n=70) (n=70) p-value
Age (year) 21.4944.6 22.7+4.8 0.13
Gender
Male 31(44.3) 33(47.1) 0.734
Female 39(55.7) 37(52.9) ’
Residence
Urban 58(82.9) 52(74.3) 0216
Rural 12(17.1) 18(25.7) ’
Occupation
Housewife 25(35.7) 22(31.4)
Employee 15(21.4) 19(27.1) 0.539
Student 23(32.9) 18(25.7) ’
Private work 7(10) 11(15.7)
Fitzpatrick Skin type
I 19(27.1) 21(30)
I 32(45.8) 27(38.6) 0.689
v 19(27.1) 22(31.4)
Severity of acne (GAGS) 22.6146.2 20.48+7.1 0.06
Duration of acne (month) 10.2746.4 9.11+£7.3 0.311

Values are presented as frequency, percentage, and mean+SD.

This study showed that both groups showed big
improvements in acne severity and lesion count; however,
acne severity (GAGS) and inflammatory lesion count
exhibited a statistically significant greater reduction in
group A than that in group B (p< 0.05), indicating a
significant outcome advantage of 577 pro yellow laser
therapy (Table 2 and Figures 3 and 4). In group A, age and
gender-stratified analysis demonstrated a significant
reduction in GAGS across all age groups and between
males and females; however, the differences between
categories of age and gender were not statistically
significant (P > 0.05) (Table 3).

Table 2: Comparison in GAGS and number of inflammatory lesions
changes following laser and traditional treatments

Papules Pustules Nodules

Parameter GAGS No. No. No.
Before Laser 22.61+6.2  8.55+2.6  9.12+£2.9 7.44x1.8
After Laser 8.1244.1 2.82+0.9  2.544+0.6 1.34+0.4
Laser Reduction rate (%) 64.1 67.0 72.1 82.0
Before Traditional 8.76
treatment 20.48+7.1  9.41+3.2 36 10.3943.3
After Traditional 1132447 407414  347+18 45926
treatment
;l:;)a)dltlonal Reduction rate 447 567 60.4 55.8
p-value <0.001 0.017 0.002 <0.001

Values are presented as percentage and mean+SD.
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Figure 3: A 26-year-old female with a history of inflammatory acne who
declined oral therapy. The patient underwent three sessions of Pro Yellow
laser treatment at 2 -week intervals. A: First session, B: Last session.

Figure 4: A 19-year-old male with a history of inflammatory acne. The
patient underwent traditional treatment (Systemic and topical) for 12
weeks. A: Before treatment, B: After 12 weeks.

Table 3: Age and Gender-Specific changes in GAGS one month follow
up after last session of 577 pro yellow laser therapy

Parameter Change in GAGS p-value
Age (vear)
<20 - 16.446.1
20-25 -14.7+4.2 0.326
>25 -15.3+4.6
Gender
Male -16.0+5.3
Female - 15.245.1 0.412

Values are presented as mean+SD.

These results indicate that although GAGS decreased with
treatment with the 577 pro yellow lasers across various age
and gender groups, the GAGS did not yield significantly
greater advantages in certain groups when age and gender
were considered. The 557 pro yellow laser treatment
procedure caused much fewer side effects than the
traditional treatment option, as group A showed erythema
(17.1%) and swelling (11.4%), which completely resolved
in 24-48 hours with no need of intervention, and post-
inflammatory  hyperpigmentation (4.3%) was an
uncommon side effect, and 70% of the patients didn’t
report any side effects. Traditional treatment caused skin
dryness (45.7%), erythema (35.7%), skin irritation
(27.1%), GIT upset (15.7%), and photosensitivity (8.6%),
while 48.6% of patients didn’t report any side effects
(Figure 5). After six months, 48.6% of patients in group A
were satisfied with the laser procedure, and 38.6% of them
were very satisfied, which is significantly higher (p=
0.002) than that in group B, when 34.3% of them were
satisfied and 25.7% were very satisfied with traditional
options.
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Side Effects in Laser Group Side Effect of Traditional Group

70% 48.6%
45.7%
¥ No side effect
. 35.7% u Ski
w No side effect n Dryness
mErythema 21.1% Erythema
u Skin Irritation
Swelling
. . 15.7% ¥ GIT Upset
17.1% 1 Hyparpigmentation Photosensitivity
11.4% 8.6%
4.3% [
|

Figure 5: Adverse effect one month after last session among study
groups.

The recurrence rate after six months was significantly
higher in group B than that in group A when 28 (40%)
patients in group B showed recurrence compared to eight
(11.4%) in group A (Table 4). The regression model
constructed for successful 577 pro yellow laser treatment
(successful outcome considered when the reduction of
GAGS is > 50%) was the dependent variable, while the
independent variables were age, gender, baseline lesion
counts and severity, and duration of acne.

Table 4: Patients’ satisfaction level one month after last session and
recurrence rate after six months

Group A Group B

Parameter (n=70) (n=70) p-value
Patients’ satisfaction
Very Satisfied 27(38.6) 18(25.7)
Satisfied 34(48.6) 24(34.3) 0.002
Dissatisfied 8(11.4) 19(27.1) ’
Very Dissatisfied 1(1.4) 9(12.9)
Recurrence of acne
Yes 8(11.4) 28(40)
No 62(88.6) 42(60) <0.001

It confirmed that the greatest predictor of successful 577
pro yellow laser treatment was the baseline GAGS score
reduction (OR=2.34,95% CI=1.67—5.28; P<0.001) and
emphasized that patients with more inflammation initially
benefit more from therapy (age, gender, baseline lesion
count, and duration of acne did not significantly influence
outcomes (P> 0.05), suggesting consistent efficacy across
demographics (Table 5).

Table 5: Logistic regression for predictors of 577 pro yellow laser
treatment outcomes

Variable OR 95% CI p-value
Age 1.02 091-1.14 0.72
Gender (male vs. female) 1.15 0.87-1.52 0.33
Baseline lesion count 0.95 0.71-1.11 0.091
Duration of acne 1.16 0.57-2.07 0.461
Baseline GAGS score 2.34 1.67-5.28 <0.001

DISCUSSION

Patients with inflammatory acne, especially those who do
not respond to traditional treatments or who are hesitant to
utilize systemic drugs over the long term, continue to face
a significant challenge in managing this illness [16,17].
Concerns about side effects, long-term safety, and
antibiotic resistance have prompted a rise in interest in
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non-pharmacologic alternatives, like light-based therapies
and lasers, despite the availability of various
pharmacologic options [18]. A novel and modern version
of the traditional yellow laser is the Pro-Yellow Laser.
Their efficacy and applicability to various skin issues vary
significantly, although they share a wavelength range [19].
This study demonstrated its relevance to the broader
context of acne treatment by comparing it with previous
research on lasers and light, and we will explore the
potential ~mechanisms, clinical implications, and
limitations of this method. The current study showed
significant clinical improvement, supported by objective
optical measurements, lesion count reductions (papules,
pustules, and nodules), and reduction of overall severity of
acne significantly more in laser than traditional treatment.
This result agreed with a study conducted by Mohamed
EM et al. in 2021 [11]. The possible mechanism of action
is similar to that of other vascular laser and IPL systems,
which are anti-inflammatory effects as the laser suppresses
pro-inflammatory cytokines (IL-1a, TNF-o) and reduces
neutrophil chemotaxis, limiting follicular inflammation
[20]; bactericidal action as the 577 nm wavelength
activates porphyrins produced by Cutibacterium acnes,
generating reactive oxygen species that damage bacterial
membranes [21]; and sebum modulation as some evidence
suggests yellow lasers may downregulate sebaceous gland
activity, though further studies are needed [22]. This study
showed that baseline GAGS scores of acne patients were
improved by 64.1% in group A compared to 44.7% in
group B, placing most patients into mild or clear
categories of coursework, and according to GAGS, not
only are lesion count and severity check considered, but
also lesion distribution is taken into account, implicitly
confirming a broad-spectrum improvement after 577 nm
laser treatment, indicating that the treatment may be
helpful in both mild and moderate inflammatory lesions.
In this study, 70% of the patients didn’t report any side
effects, which is higher than that in group B (48.6%),
while a few patients showed erythema and swelling, which
completely resolved in 24-48 hours with no need of
intervention. The 577-nm pulse duration is so selective for
hemoglobin that it cannot result in significant melanin
absorption, which increases safety for shorter-wavelength
lasers for Fitzpatrick skin types III-IV. In other words, the
dilated dermal arteries and inflammatory lesions absorb
the laser energy more efficiently than the surrounding
normal skin. When compared to less selective
wavelengths, this selectivity significantly lowers the risks
of burns, blisters, and post-inflammatory
hyperpigmentation [23]. This further supports the fact that
the treatment can be used in a routine clinical setup. When
treating inflammatory acne, the 577-nm laser is the most
effective instrument for targeting blood vessels. Patients
suffering from aggressive pustules or papules as well as
prolonged post-acne erythema will find it especially
advantageous In comparison studies, 1064-nm is superior
for deep lesions, whereas 577-nm provides a more targeted
approach for red, inflamed lesions and has a high rate of
patient satisfaction [24]. The present work found that
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patients with more inflammation initially benefit more
from therapy. Due to higher leukocyte recruitment and a
rise in the number and caliber of superficial arteries in
highly inflamed acne, a vascular-targeted laser has a larger
"pathological substrate" to work upon, resulting in a more
noticeable relative improvement. This results in a greater
decrease in papules, pustules, and post-acne erythema in
individuals with higher starting GAGS scores, while a
smaller range of apparent changes is observed in those
with milder baseline inflammation. The idea that vascular
and inflammatory components are especially responsive to
577-nm laser intervention and play a central role in the
pathophysiology of acne is supported by this gradient of
response [15].

Study Limitations

The study includes many limitations, such as the trial only
included one private dermatology clinic in Baghdad; the
results might not apply to other communities, healthcare
systems, or socioeconomic categories; and the
dermatologists who treated the "traditional" group used a
wide range of topical, systemic, and adjunctive treatments,
or a mix of these approaches. The difficulty in attributing
results to a particular regimen and the potential
introduction of variability into the control group are both
caused by the treatment heterogeneity, and although
patients were monitored for six months following
treatment, acne persists and frequently flares up. To
evaluate the persistence of response, the frequency of
long-term recurrence, and the duration of delayed adverse
effects, further follow-up is required. Another limitation is
group B did not receive a single regimen but rather got a
wide range of topical and systemic drugs as part of usual
clinical practice. Because of this variability, it is more
challenging to conclude that the 577-nm Pro Yellow laser
was the only cause of any observed differences between
the groups in terms of clinical outcomes. For a more
accurate comparison, future research should employ
standard protocol control therapy.

Conclusion

This study deviates from the traditional 532- or 595-nm
vascular lasers and standard pharmacologic therapy by
utilizing a vascular-selective wavelength to target
oxyhemoglobin. Its approach is mechanism-based. The
results of this clinical trial study lend credence to the 577
nm Pro Yellow laser's potential as an effective and safe
option for mild to moderate inflammatory acne with
favorable satisfaction and lower 6-month recurrence
relative to routine care; further, randomized controlled
trials with extended follow-up periods are needed to
confirm these findings. Also, it would be beneficial to look
at combination protocols with topical or systemic
medicines, as well as optimized treatment parameters
(fluence, spot size, number, and interval of sessions). The
underlying mechanisms should be further explored using
high-resolution imaging and objective vascular and
inflammatory biomarkers to determine which patient
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subgroups are most likely to experience a positive
outcome, especially those with severe inflammatory
activity and post-acne erythema.
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