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Rosacea is a chronic, relapsing inflammatory
dermatosis that predominantly affects the central
facial region. It is clinically characterised by
persistent centrofacial erythema, episodic flushing,
inflammatory papules and pustules, visible
telangiectasia, and, in more advanced stages,
phymatous tissue changes. The disease course is
notably heterogeneous, with substantial
interindividual variability in clinical presentation,
severity, triggering factors, and progression across
phenotypic subtypes.

On a global scale, rosacea is estimated to affect
approximately 5% of the adult population, with
reported prevalence ranging from 1% to 10%,
depending on diagnostic criteria, study design, and
population characteristics. Within Europe -
particularly in Northern and Central regions, the
condition is considered relatively common; however,
early or mild forms are frequently underdiagnosed.
Although large-scale epidemiological data specific
to Poland remain limited, rosacea is widely
recognised by Polish dermatologists and aesthetic
clinicians as a frequently encountered condition,
especially among adults aged 30 to 50 years.

Rosacea may occur at any age, but diagnosis most
commonly takes place between the third and fifth
decades of life. Women are diagnosed more
frequently than men, although male patients often
experience more severe disease courses, including a
higher prevalence of phymatous changes.
Historically, rosacea has been associated
predominantly with lighter Fitzpatrick skin
phototypes; however, this perception is increasingly
being reconsidered. 
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In patients with higher skin phototypes, vascular
manifestations such as erythema and telangiectasia
may be less visually apparent, contributing to
delayed diagnosis, underrecognition, or
misclassification as other inflammatory dermatoses.

The pathophysiology of rosacea is complex and
multifactorial, involving genetic susceptibility,
dysregulation of the innate immune system,
neurovascular instability, microbial factors - most
notably Demodex folliculorum colonisation and a
wide range of environmental and lifestyle triggers.

Commonly reported exacerbating factors include
ultraviolet radiation, emotional stress, hot or spicy
foods, alcohol consumption, temperature extremes,
physical exertion, and exposure to irritating
cosmetic products or vasodilatory medications. In
routine clinical practice, the use of a rosacea trigger
diary represents a practical and effective tool for
identifying patient-specific exacerbating factors and
supporting individualised treatment strategies.

Microbial involvement, particularly increased density
of Demodex folliculorum, has been recognised as an
important contributor to rosacea-associated
inflammation. Standardised skin surface microscopy
and dermoscopic evaluation therefore play an
important role in both diagnosis and longitudinal
monitoring. 

Elevated Demodex counts correlate with
inflammatory disease activity and can be objectively
documented before and after therapeutic
interventions. Comparative assessment of mite
density at baseline and following treatment -
particularly after energy-based modalities such as
IPL provides measurable evidence of treatment
response and enhances patient understanding and
engagement.
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Figure 1 - Demodex mite under light microscopy.



Clinically, rosacea is commonly categorised into four
primary phenotypes: erythematotelangiectatic
rosacea, papulopustular rosacea, phymatous
rosacea, and ocular rosacea. Diagnosis remains
primarily clinical and is based on characteristic
features including fixed centrofacial erythema,
inflammatory lesions, telangiectasia, phymatous
tissue changes, and ocular involvement.

Conventional rosacea management relies on a
combination of pharmacologic and non-
pharmacologic strategies tailored to disease subtype
and severity. Topical agents such as metronidazole,
azelaic acid, ivermectin, and dapsone exert anti-
inflammatory and antiparasitic effects, while
vasoconstrictive agents including brimonidine and
oxymetazoline may provide temporary reduction of
erythema. Systemic therapies, particularly low-dose
doxycycline, are frequently used for their anti-
inflammatory properties, with isotretinoin reserved
for refractory or phymatous disease. Photoprotection
and trigger avoidance remain fundamental
components of long-term disease control.
Despite their utility, conventional therapies do not
directly target two central pathophysiological drivers
of rosacea: oxyhaemoglobin within dilated
superficial vessels and increased Demodex density.
Their effects on these components are indirect and
often slow, resulting in persistent erythema, flushing,
and vascular instability in many patients.
Furthermore, long-term pharmacologic
management is associated with high relapse rates,
particularly when treatment intensity is reduced or
discontinued, often leading to prolonged
polypharmacy, cumulative side effects, and reduced
adherence.

Given its strong vascular and inflammatory
components, rosacea represents a particularly
suitable indication for light-based interventions.
Intense pulsed light (IPL) systems have therefore
emerged as important adjuncts in rosacea
management, particularly for persistent erythema
and vascular manifestations. 3D IPL at 590 nm is
specifically aligned with rosacea pathophysiology, as
selective absorption by oxyhaemoglobin leads to
photocoagulation of superficial dilated vessels,
reducing persistent erythema and telangiectasia. In
parallel, controlled thermal effects may reduce
Demodex folliculorum density and modulate
inflammatory signalling pathways.
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In this protocol, 590 nm 3D IPL is recommended as
monotherapy for rosacea, with an initial treatment
frequency of once weekly, followed by extension of
treatment intervals to once every 2–3 weeks upon
clinical improvement. This schedule reflects the
optimal frequency under controlled conditions to
achieve vascular stabilisation and inflammatory
control. When incorporated into comprehensive
treatment strategies, 3D IPL may reduce reliance on
long-term systemic medication, prolong remission
intervals, and improve overall disease control while
minimising systemic burden.

However, in the present case study, practical and
economic considerations influenced treatment
implementation. Due to the relatively high cost of
IPL procedures, some patients were unable to
attend weekly IPL sessions, resulting in significantly
prolonged intervals between treatments compared
with the ideal monotherapy schedule. To maintain
clinical efficacy during these extended intervals,
adjunctive topical therapy with azelaic acid and
mandelic acid was incorporated between IPL
sessions. This combined approach was intended to
support inflammatory control, reduce relapse
between treatments, and preserve clinical
improvement despite reduced IPL frequency.

Azelaic acid was selected for its well-established
anti-inflammatory, anti-Demodex–supportive, and
keratinisation-normalising effects, as well as its
favourable tolerability in rosacea-prone skin.
Following IPL, the skin enters a transient phase
characterised by increased epidermal permeability,
reduced vascular reactivity, and a short-term anti-
inflammatory window; application of azelaic acid
during this period helps suppress inflammatory
rebound and stabilise erythema reduction achieved
through vascular photothermolysis.

Figure 2 - FormaTK Alpha System 3D IPL S-590
applicator during Rosacea treatment.
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Mandelic acid was incorporated as a complementary
adjunct due to its large molecular size, which allows
controlled, superficial exfoliation with limited
penetration. Its gentle keratolytic and antimicrobial
properties support removal of inflammatory keratin
debris, reduction of follicular irritation, and
improvement in surface dysbiosis, without
increasing the risk of post-treatment flare. Together,
the integration of azelaic and mandelic acid
between IPL sessions supported a multimodal,
pathophysiology-oriented treatment strategy,
enabling sustained disease control in a real-world
clinical setting where ideal IPL treatment frequency
could not always be maintained.

This retrospective, single-center observational case
study was conducted at Vera Beauty, a professional
cosmetic and aesthetic clinic located at Piasta 48/1,
58-160 Świebodzice, Poland, by Alicja Zaremba, a
licensed cosmetologist and the clinic's
Founder/Director. The Alpha 3D IPL system was
introduced into routine clinical practice between
September 2025 and February 2026, during which it
was regularly used to manage patients with rosacea.

The case series includes four female patients, aged
42–70 years, with Fitzpatrick skin types I–II, all
diagnosed with persistent facial rosacea. Each
patient had previously demonstrated either an
insufficient response or intolerance to conventional
oral pharmacologic therapies. Following clinical
evaluation, all patients were treated using a
combined protocol consisting of 590 nm 3D IPL as
the primary intervention, supplemented by
adjunctive topical therapy applied between IPL
sessions. This treatment approach was developed
and refined by the treating clinician based on
cumulative clinical experience and real-world
practice.

The primary aim of this case study is to evaluate the
clinical effectiveness of a combined treatment
strategy consisting of 590 nm 3D IPL as the primary
energy-based intervention, with adjunctive topical
therapy using azelaic acid and mandelic acid applied
between IPL sessions, in the management of
rosacea. Effectiveness is assessed through
improvement in persistent centrofacial erythema,
inflammatory activity, and changes in Demodex
density, documented by clinical evaluation and
microscopic assessment performed before the first
and after the final IPL treatment.

To describe real-world clinical implementation of
an individualised, pathophysiology-oriented
rosacea management strategy that integrates
energy-based treatment with targeted topical
therapy rather than relying on a single-modality
intervention.

Aims

Primary Aims

Secondary Aims
The secondary aims of this case study are:

To assess the role of adjunctive topical therapy
with azelaic acid and mandelic acid in supporting
disease control during extended IPL treatment
intervals, necessitated by real-world economic
and practical constraints.
To evaluate changes in Demodex folliculorum
density over the treatment course, using
standardised microscopic assessment as an
objective marker of treatment response to the
combined vascular-thermal and topical anti-
inflammatory approach.
To assess treatment tolerability and safety,
including documentation of patient-reported
discomfort during IPL (VAS pain scale) and the
occurrence of expected post-treatment skin
reactions or adverse events related to IPL and
post-IPL topical use.
To explore the potential of the combined
approach to reduce reliance on prolonged
systemic therapy, by maintaining clinical
improvement and reducing relapse despite
reduced IPL frequency.

Methods

Figure 3 - Alicja Zaremba - Licensed cosmetologist;
Founder and Director of Vera Beauty clinic, Poland.



-5-

Topical agents were initiated either immediately
after IPL treatment or beginning the following day,
depending on individual skin response and
tolerance. Between IPL sessions, topical treatments
were generally applied once or twice daily, with
frequency adjusted on a case-by-case basis. Azelaic
acid was selected for its anti-inflammatory, anti-
Demodex–supportive, and keratinisation-
normalising properties, as well as its favorable
tolerability in rosacea-prone skin. Mandelic acid was
incorporated as a complementary agent due to its
controlled, superficial exfoliating and antimicrobial
effects, supporting follicular normalization without
provoking irritation or post-treatment flare.

To objectively assess microbial involvement,
microscopic evaluation of Demodex presence was
performed prior to the first IPL session and after the
final IPL treatment. Assessments were conducted
using a Delta Optical Genetic Pro Mono optical
microscope equipped with a DLT-Cam Basic 2 MP
digital microscope camera, allowing standardized
real-time visualization and digital documentation of
skin and follicular samples. This approach enabled
qualitative and semi-quantitative comparison of
Demodex burden over time and supported
evaluation of treatment response.

Prior to initiation of treatment, written informed
consent was obtained from all patients. Consent
included approval for treatment, clinical
photography, and the use of anonymized images for
scientific documentation and publication. The
baseline assessment included an objective
determination of Fitzpatrick skin type using a
calibrated melanin meter, which guided the
selection of appropriate IPL energy parameters.
Patch testing was performed prior to the first
treatment session to assess skin tolerance.
Standardized clinical photographs were obtained
before the first IPL session to document baseline
disease severity.

Given the well-recognized heterogeneity of rosacea,
treatment planning was individualized for each
patient. Factors considered included disease
phenotype, baseline skin condition, trigger profile,
treatment goals, and skin tolerance. Although
rosacea management inherently requires
personalization, a structured methodological
framework was applied to ensure consistency and
reproducibility in documentation across cases.

IPL treatments were performed using the Alpha 3D
IPL system (Formatk Systems, Tirat Carmel, Israel)
equipped with a 590 nm filter. Prior to each session,
a uniform layer of Parker ultrasound gel was applied
to the treatment area to optimize light transmission
and protect the epidermis. Contact cooling was
delivered via the applicator tip and maintained at 
15–5°C to enhance epidermal protection and patient
comfort. Standard safety measures were followed
throughout all sessions, including the use of IPL-
approved protective eyewear by both the
practitioner and the patient.

Under ideal clinical conditions, 590 nm 3D IPL is
recommended as monotherapy, with an initial
weekly treatment schedule, followed by treatment
every 2–3 weeks once clinical improvement is
observed. In this case series, however, practical and
economic considerations influenced the
implementation of treatment. Due to the relatively
high cost of IPL procedures, some patients were
unable to attend weekly sessions, resulting in
prolonged intervals between treatments. To
maintain clinical efficacy during these extended
intervals, adjunctive topical therapy with azelaic acid
and mandelic acid was incorporated between IPL
sessions.

Figure 4,5 - Microscopic evaluation of demodex using
digital optical imaging, and real-time visualization of
Demodex.
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Discussion

Results
Four female patients aged 42–70 years with
Fitzpatrick skin types I–II completed treatment using
the combined protocol of 590 nm 3D IPL and
adjunctive topical therapy. Baseline melanin meter
readings ranged from 6 to 13. Pre-treatment
microscopic evaluation showed one patient with no
detectable Demodex mites, one patient with severe
infestation (>100 mites/cm²), and two patients with
positive findings (>30 mites/cm²).

All IPL treatments were delivered using the S-590
applicator in Deep mode. Pulse width ranged from
15 to 20 ms, repetition rate was 1 Hz for all sessions,
fluence ranged from 19 to 20 J/cm², and contact
cooling was maintained between 10 and 15 °C. Post-
IPL topical therapy consisted of azelaic acid 30% (pH
2.4) and mandelic acid 40% (pH 1.5) in all patients,
with additional topical or peel formulations applied
in selected cases.

The number of IPL sessions per patient ranged from
4 to 10, with typical intervals between treatments of
3–5 weeks. Patient-reported discomfort during IPL,
assessed using a visual analogue scale, ranged from
4 to 5 out of 10.

Post-treatment microscopic evaluation
demonstrated absence of detectable Demodex
mites in three patients. In one patient, Demodex
density was reduced from >30 mites/cm² at baseline
to approximately 7 mites at final assessment.
Standardized photographic evaluation using a 4-
Point Aesthetic Visual Scale demonstrated final
improvement scores of 85%, 90%, 83%, and 89%,
respectively. No side effects or adverse events were
reported in any patient.

This case study evaluated a multimodal rosacea
management strategy integrating 590 nm 3D IPL as
the primary energy-based intervention with
adjunctive topical therapy using azelaic acid and
mandelic acid applied between IPL sessions,
supported by Demodex-guided microscopic
assessment. The discussion below addresses
whether the predefined primary and secondary
aims were achieved, based strictly on the
documented results and within the context of real-
world clinical practice.

Achievement of the Primary Aim

The primary aim of this case study was to evaluate
the clinical effectiveness of the combined treatment
strategy in improving persistent centrofacial
erythema, inflammatory activity, and Demodex
density. Across all four patients, standardized
photographic assessment demonstrated marked
clinical improvement, with final improvement scores
ranging from 83% to 90% on a 4-Point Aesthetic
Visual Scale. These outcomes were observed despite
variability in baseline disease severity, Demodex
burden, and total number of treatment sessions.

Microscopic evaluation further supported
achievement of the primary aim. Three of four
patients demonstrated complete absence of
detectable Demodex mites following the final
treatment, while the remaining patient showed a
substantial reduction in mite density from >30
mites/cm² at baseline to approximately 7 mites at
follow-up. 

Exclusion criteria

Inclusion criteria
Pregnancy and breastfeeding
Cancer
Epilepsy
Severe diseases
Auto-immune diseases
Frequent episodes of labial Herpes Simplex 
Immunosuppressive pharmacologic therapy
Any other medical condition considered
contraindicated to the treatment by the
investigator.
All participants agree to refrain from exposure to
the sun or solarium (solar lamps) during the
whole study period.

Diagnosis of Rosacea 
Age above 18

Patient # Age
Fitzpatrick
skin type

*Topicals /
Peels

 Number of
treatments

4-point scale
improvement
after the last

treatment

1 65 I Yes 4 85%

2 42 II Yes 6  90%

3 42 I Yes 10   83%  

4 70 II Yes 4  89%

Patient #
Demodex Status

(Microscopy before
IPL)

Demodex Status
(Microscopy after

IPL)

Typical Interval
Between

Treatments

1 Negative
No demodex

mites
3–4 weeks

2
Severe

(>100 mites/cm²)
No demodex

mites
3–5 weeks

3
Positive

(>30 mites/cm² at
baseline)

Reduced but
persistent (~7

mites)
4 weeks

4
Positive

(>30 mites/cm²)
No demodex

mites
3–4 weeks

*For full topicals/peels list, see appendix (page 9)



Achievement of Secondary Aims

1. Support of disease control during extended IPL
intervals
One of the key secondary aims was to assess
whether adjunctive topical therapy could support
disease control during extended IPL intervals
necessitated by economic and practical constraints.
In this study, treatment intervals ranged from 3 to 5
weeks, which is longer than the ideal weekly-to-
biweekly IPL monotherapy schedule. Despite these
prolonged intervals, all patients demonstrated
sustained clinical improvement over treatment
courses lasting 4 to 10 sessions. The ability to
maintain improvement under non-ideal treatment
frequency supports the secondary aim of evaluating
adjunctive topical therapy as a stabilizing
component between IPL sessions.

2. Evaluation of Demodex density as an objective
treatment marker
Standardized microscopic assessment before the
first and after the final IPL treatment allowed
objective documentation of changes in Demodex
burden. The observed reduction or eradication of
mites in all patients directly addresses the secondary
aim of using Demodex density as a measurable
marker of treatment response. The findings
demonstrate that microscopic assessment can be
feasibly integrated into routine clinical workflows
and used longitudinally to document changes
associated with combined vascular-thermal and
topical interventions.

3. Treatment tolerability and safety
Assessment of tolerability and safety constituted
another secondary aim. Patient-reported discomfort
during IPL was consistently low to moderate, with
VAS pain scores ranging from 4 to 5. Importantly, no
adverse events, unexpected skin reactions, or
treatment-related side effects were reported across
the cohort. These findings indicate that the
combined protocol was well tolerated and that
adjunctive topical therapy did not increase the
incidence of post-treatment complications when
applied in a controlled and individualized manner.
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These findings indicate that the combined protocol
was associated with measurable changes in both
clinical appearance and microbial parameters that
were predefined outcome measures in this study.

Taken together, the photographic improvement and
documented changes in Demodex density indicate
that the primary aim - assessment of clinical
effectiveness of 590 nm 3D IPL combined with
azelaic and mandelic acid was achieved within this
case series.
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4. Potential to reduce reliance on systemic
therapy
All patients included in this case series had a
documented history of insufficient response or
intolerance to conventional oral pharmacologic
therapies. Following implementation of the
combined IPL and topical protocol, clinical
improvement was achieved without reintroduction
of systemic agents. While this study was not
designed to formally compare systemic versus non-
systemic outcomes, the documented results support
the secondary aim of exploring whether a
multimodal, non-systemic approach may maintain
disease control in patients who are unsuitable for
prolonged oral therapy.

5. Description of real-world clinical
implementation
The final secondary aim was to describe real-world
implementation of an individualized,
pathophysiology-oriented rosacea management
strategy. This case series reflects routine clinical
practice rather than a tightly controlled
experimental setting. Treatment frequency, topical
selection, and duration were adapted to patient-
specific factors while maintaining a consistent
methodological framework. The results demonstrate
that such an approach can be documented
systematically and yield reproducible outcome
measures, fulfilling this descriptive aim.

6. Overall Interpretation
Within the limitations inherent to a small,
retrospective case series, both the primary and
secondary aims of this study were met. The findings
support the feasibility of combining 590 nm 3D IPL
with targeted post-IPL topical therapy and
Demodex-guided assessment as a structured yet
flexible approach to rosacea management. The
outcomes highlight how a multimodal strategy can
be applied in real-world settings where ideal
treatment schedules are not always achievable,
while still allowing objective documentation of
clinical and microscopic changes over time.
These observations provide a practical foundation for
future prospective studies with larger patient
populations to further validate the role of combined
IPL, topical therapy, and diagnostic microscopy in
long-term rosacea management.

Conclusion

Across all four cases, the protocol was associated
with consistent clinical improvement, objective
changes in Demodex density, and favorable
tolerability, despite variability in baseline disease
severity and treatment duration.

The findings indicate that clinically meaningful
improvement can be achieved even when ideal IPL
treatment frequency cannot be maintained,
provided that adjunctive topical therapy is used to
support inflammatory control between sessions. The
integration of standardized photographic
assessment and microscopic evaluation before and
after treatment enabled objective documentation of
outcomes and enhanced the reproducibility of case
reporting.

Importantly, the absence of reported adverse events
and the low-to-moderate patient-reported
discomfort suggest that this combined approach is
well tolerated when applied within an individualized,
framework-based protocol. The ability to achieve
disease control in patients with prior intolerance or
insufficient response to systemic therapy further
underscores the potential value of energy-based
and topical strategies as part of non-systemic
rosacea management.

While limited by its retrospective design and small
sample size, this case series provides real-world
evidence supporting a pathophysiology-oriented,
multimodal approach to rosacea that targets
vascular, inflammatory, and microbial contributors
simultaneously. These results warrant further
investigation in larger, prospective studies to better
define optimal treatment sequencing, frequency,
and long-term outcomes.

This case study demonstrates that a multimodal
rosacea management strategy combining 590 nm
3D IPL as the primary energy-based intervention
with adjunctive topical therapy using azelaic acid
and mandelic acid, supported by Demodex-guided
microscopic assessment, can be successfully
implemented in routine clinical practice.
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Appendix
Patient Number 1 - Azelaic Acid 30% pH 2.4 -
Mandelic Acid 40% pH 1.5  - no other topicals.
Patient Number 2 - Azelaic Acid 30% pH 2.4 -
Mandelic Acid 40% pH 1.5 - Lactobionic 20%,
Maltobionic 15%, Rosemary acid 8%, Lactic +
gluconolactone + glucosamine.
Patient Number 3 - Azelaic Acid 30% pH 2.4 -
Mandelic Acid 40% pH 1.5 - Barrier-repair
treatment with asiatic acid.
Patient Number 4 - Azelaic Acid 30% pH 2.4;
High-dose azelaic in mix - Mandelic acid in mix -
Mixed acids: azelaic + mandelic + salicylic + lactic
(prolonged exposure).
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