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Background Oral isotretinoin is highly effective for moderate-to-severe acne but is limited by adverse
effects and delayed onset of action. Fractional radiofrequency (RF) microneedling may enhance outcomes
through targeted sebaceous gland destruction and dermal collagen remodeling.

Objective To compare the efficacy of fractional RF microneedling combined with low-dose isotretinoin
versus standard-dose isotretinoin monotherapy in moderate to severe acne and assess the impact of body
mass index (BMI) on treatment response.

Methods In this randomized controlled pilot study, 40 patients with moderate-to-severe acne (Investigator
Global Assessment (IGA 3-4)) were assigned to combination therapy (RF microneedling plus isotretinoin
20 mg/day) or standard isotretinoin (0.5 mg/kg/day). The primary endpoint was IGA at Week 8.

Results At Week 8, the combination group showed greater improvement (mean IGA 1.55 vs. 2.90;
P<.0001) and higher responder rates (90% vs. 30%). Lesion reduction was significantly greater with
combination therapy. Six-month success rates were similar by intention-to-treat but favored combination
therapy per-protocol (100% vs. 75%). All treatment failures occurred in obese patients (BMI >30 kg/m?),
with lower failure rates in the combination group. No serious adverse events or wound healing
complications were observed.

Conclusion Combination therapy with fractional radiofrequency microneedling and low-dose isotretinoin
resulted in faster and greater clinical improvement than standard-dose isotretinoin monotherapy, with a
favorable safety profile. Higher BMI was associated with treatment failure.
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severe disease may produce persistent inflammation
and permanent scarring, with  substantial

Acne vulgaris is a common chronic inflammatory
disorder of the pilosebaceous unit. Moderate-to-
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psychosocial consequences potentially mediated by
neuroendocrine interactions.” Isotretinoin remains
one of the most effective treatments for moderate-to-
severe acne because it targets the major pathogenic
mechanisms of the disease. However, its use is
limited by dose-dependent adverse effects, including
mucocutaneous dryness, cheilitis, dyslipidemia,
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hepatotoxicity, and teratogenicity.*™® Low-dose

regimens have therefore been investigated as an
approach to improve tolerability while maintaining
clinical efficacy.'®*

Fractional RF microneedling is an established
device-based treatment capable of reducing sebum
production and improving acne and acne scarring.*
Y Unlike systemic therapy, RF delivers localized
thermal energy and may produce direct sebaceous
gland injury and dermal remodelling. Previous
concerns regarding the performance of procedures
during isotretinoin therapy have increasingly been
challenged, with available evidence suggesting that
selected fractional and non-ablative procedures can
be performed safely.'>*®

Metabolic factors may also influence acne severity

and treatment response. Obesity and insulin
resistance have been associated with increased
sebaceous activity and inflammation through

insulin-like growth factor-1 (IGF-1) and related
metabolic pathways.'*® Thus, combining localized
RF treatment with low-dose isotretinoin may
provide complementary effects while reducing
systemic isotretinoin exposure.

Methods

The research was conducted as a pilot investigation
through a randomised controlled trial at lbn Sina
Teaching Hospital from April 2025 to April 2026.
The study was approved by the Ethical Committee
of the College of Medicine, University of Mosul
(UOM/COM/MREC/25-26/MAY8 dated 20.05.2026).
Written informed consent was obtained from all
participants before enrolment in the study, including
separate consent for the publication of clinical
photographs.

Patients aged 18-33 years with moderate-to-severe
facial acne, defined by an Investigator Global
Assessment (IGA) score of 3 or 4, were eligible.
Patients were excluded if they had used isotretinoin
within the previous 12 months, had retinoid
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hypersensitivity, active hepatic, renal, or metabolic
disease, pregnancy or inability/unwillingness to
follow contraception requirements, active infection
at RF treatment sites, or RF microneedling within
the preceding 6 months.

Forty patients were randomly assigned in a 1:1 ratio
using sequentially prepared sealed envelopes. Group
A received fixed-dose isotretinoin 20 mg/day
together with three fractional RF microneedling
sessions at 4-week intervals. Group B received
isotretinoin 0.5 mg/kg/day without procedural
treatment. In Group A, the weight-adjusted
isotretinoin exposure ranged from 0.18 to 0.36
mg/kg/day, approximately 46% lower than the
standard dose.

RF treatment was performed using the Virtue RF
device (ShenB Co., Ltd, Seoul, South Korea). The
sterile tip contained a 7 x 7 matrix of non-insulated,
gold-plated microneedle electrodes. Needle depth
was adjustable to a maximum of 3.5 mm, with
physician-controlled power and pulse duration.
Figure 1 shows the flow of the study.

Assessed for eligibility
(n=40)

Excluded (n=0)

No participants were excluded;
all completed the study and
adhered to the study protocol.

Randomised (n=40)

Allocated to standard isotretinoin
dose (0.5 mg/kg/day) (n=20)

Received allocated intervention
(n=20)

Allocated to radiofrequency
microneedling + isotretinoin
20 mg/day (n=20)
Received allocated intervention
(n=20)

8-week assessment
Lost to follow-up (n=0)
Discontinued (n=0)

8-week assessment
Lost to follow-up (n=0)
Discontinued (n=0)

6-months assessment
Lost to follow-up (n=0)
Discontinued (n=0)

6-months assessment
Lost to follow-up (n=0)
Discontinued (n=0)

Analysed (n=20)

Analysed (n=20)

Figure 1 CONSORT flow diagram of patient enrolment,
allocation, follow-up and analysis.
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The primary outcomes of this study

Table 1 Baseline Patient Demographics and Clinical Characteristics

were evaluated through comparison Group A
e Group B I1SO
of IGA scores at Week 8 between the ~ Parameter Cor(nblggglon Only (n=20)  F-value
n=

two treatment groups. Responders o — o o o es o 25656 244%35 515
treatment are defined as a reduction  Age range (years) 18-33 18-33
of > 2 grades in IGA score and/ or Sex Female n (%) 13 (65%) 11 (55%) 747
>50-70% reduction in inflammatory ~ Sex Male n (%) 7 (35%) 9 (45%)
lesions Weight mean+SD (kg) 78.4+13.5 85.0+21.2 490

' Weight range (kg) 55-110 60-130

ISO dosing strategy Fixed 20 0.5 mg/kg/day
The study measured secondary mg/day
outcomes, which included ~ Actual ISO dose 0.18-0.36 0.50 (fixed)
infl lesi Week 8 (mg/kg/day) (mean ~0.27)
inflammatory lesion count at Week 8, gy meantSD (kg/m?) 28.5+4.1 28.9+6.9 579
treatment failure at 6 months, and  Baseline IGA mean+SD 3.240.4 3.520.5 196
safety and tolerability. Treatment Basellrlesleglon count 306473 31 8+7.7 715
failure was defined as an IGA score mean St .
No. RF microneedling

>3 at the 6-month assessment. 3 0

sessions

Standardized  photographs  were
obtained at baseline and follow-up visits and
independently assessed by two blinded evaluators.

Statistical analysis was performed using SPSS
version 26.0 and GraphPad Prism 9. The Shapiro—
Wilk test assessed normality. Independent-samples t-
tests were used for normally distributed continuous
variables and Mann—Whitney U tests for non-normal
or ordinal data. Categorical variables were analyzed
using chi-square or Fisher's exact tests. Point-biserial
correlation assessed the association between BMI
and treatment failure. Statistical significance was
defined as P<.05. BMI was categorized as normal
(<25 kg/m?), overweight (25-29.9 kg/m?), or obese
(>30 kg/m?).*8

Result

All 40 patients completed the study and were
included in the intent-to-treat (ITT) analysis. No
patients were lost to follow-up. Both groups were
well-matched at baseline with no statistically
significant differences in any variable (all P>.05).
Complete baseline data are presented in Table 1.

At Week 8, mean IGA decreased to 1.55+0.83 in
Group A compared with 2.90+£0.72 in Group B
(P<.0001). The corresponding mean reductions from
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baseline were 1.70 and 0.55 points, respectively.
IGA <2 was achieved by 18/20 patients (90%) in
Group A compared with 6/20 (30%) in Group B (P<
.001) (Figures 2, 3).

Inflammatory lesion counts were also significantly
lower with combination therapy at Week 8 (9.2+9.3
vs. 20.6£10.2; P<.0001). At EOT, lesion counts
were 5.4+9.2 versus 12.8+12.1 (P=.0003), while
EOT IGA was 0.7+1.1 versus 2.0+1.0 (P<.0001) in
Groups A and B, respectively (Table 2).

In the ITT analysis, 16 patients (80%) in Group A
achieved treatment success compared to 15 (75%) in
Group B. Treatment failure at 6 months occurred in
2 (10%) in Group A and 5 (25%) in Group B. Two
Group A patients (10%) were classified as slow
responders.

In the per-protocol analysis (excluding the two
lifestyle-confounded slow responders), Group A
achieved a success rate of 18/18 (100%) versus
15/20 (75%) in Group B (P=.048). As shown in
Table 3.

All seven treatment failures occurred among obese
patients (BMI >30 kg/m?). No treatment failures
were observed among patients with BMI <30 kg/m2.
BMI was significantly associated with treatment
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Figure 2 A 23-year-old female with moderate acne
severity A) Baseline B) After 8 weeks of treatment using
Virtue RF. Sessions and a low dose of isotretinoin

N Fa /¥

k :q ¢

Figure 3 An 18-year-old male with severe acne. A)
Baseline B) after 8 weeks of treatment using Virtue RF.

Sessions and a low dose of isotretinoin

failure (r=.82, P<.0001). The distribution of
treatment outcomes according to BMI category is
presented in Table 4.

laboratory  abnormalities, or
complications were recorded.

wound-healing

Discussion

This randomized pilot study found that fractional RF
microneedling combined with low-dose isotretinoin
produced substantially greater early improvement
than standard-dose isotretinoin monotherapy. At
Week 8, the majority of the patients receiving
combination therapy achieved IGA <2 compared
with 30% receiving isotretinoin alone, despite
approximately  46%  lower  weight-adjusted
isotretinoin exposure. Lesion counts and EOT IGA
were also significantly improved with combination
therapy.

The rapid response may reflect complementary
mechanisms. Isotretinoin acts systemically on the
major pathogenic pathways of acne, including
sebaceous gland activity, follicular keratinization,
and inflammation.®?* RF microneedling provides
localized thermal injury that can directly affect
sebaceous structures while promoting dermal
remodeling.’*** Combining these approaches may
therefore provide more rapid local control while
reducing systemic isotretinoin exposure.

The findings are clinically relevant because adverse
effects remain an important limitation of isotretinoin
therapy, particularly when higher doses are required.
Low-dose isotretinoin has demonstrated efficacy
with improved tolerability in selected patients.'®**

Table 2 Primary and Secondary Efficacy Outcomes.

Both treatments were generally

well tolerated. Adverse events
included mild-to-moderate
mucocutaneous dryness, cheilitis,
and occasional epistaxis, with
symptoms appearing milder in
the low-dose group. Transient
post-procedural erythema after
RF treatment resolved within 24-

Group A Group B }
Outcome Measure (n=20) (n=20) P-value
Week 8 IGA: mean+SD 155+0.83 290+£0.72 <0.0001*
IGA <2 responders: ITT n (%) 18/20 (90%) 6/20 (30%) < 0.001*
ﬁf;])ﬁ responders: per-protocol 6.1 g g906)  6/20 (30%) < 0.001*
Week 8 lesion count: mean+SD 9.2+9.3 20.6+£10.2 <0.0001*
Week 8 lesion reduction: mean 21.3 lesions  11.2 lesions < 0.0001*
Treatment failure at 6 months: o 0
ITT n (%) 2/20 (10%) 5/20 (25%) 0.494
18/18
- 0, 0, *
Per-protocol success rate n (%) (100%) 15/20 (75%) 0.048

48 hours. No serious adverse
events, clinically significant

*P-value <.05 is statistically significant. ITT = intention-to-treat. EOT- end of
trial. IGA= Investigator Global Assessment.
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Table 3 Treatment Outcomes at 6 Months. were conducted on 20
Group A Group B 150 combination patients who
Outcome E:Ol'g%i)nation Only (n:20) P-value AnaIySiS received low-dose
n= . ..
Treatment success n (%) 16 (80%) 15 (75%) 0494 1T :Se‘;trletggo'”_n notreat”;ezg
Success: per-protocol Per- u | wou
n (%) 18/18 (100%)  15/20 (75%) 0.048 % protocol healing problems or
Slow responlder N6 5 (100%) 0 (0%) ] ITT hypertrophic scar formation
Group A only .
r t-inflammator
Treatment failure n (%) 2 (10%) 5 (25%) 0.494 ITT 0 . Pos . ammatory
_ Yes (212 hyperpigmentation that had
All failures were obese failures Ygs (5/5 i Confirmed clinical importance. The
(BMI >30) failures obese) . . .

_ _ obese) insulated microneedling
Failures i non-obese 153 00y 0714 (0%) _ Subgroup  design, which  delivers
patients (BMI < 30) th I o d
*P-value <.05 is statistically significant. ITT= intention-to-treat. ISO =isotretinoin. erma ent?rgy 0 e_ep

dermal tissue while
Table 4 Treatment Outcomes Stratified by BMI Category minimizing thermal spread
BMI BMI Group  Group Group B to epidermal tissue. can

Category (kg/m?) A B Group A Outcome Outcome P .
: 0 failures decrease the potential risks

: 15
Overweight ggg 9 8 0 failures (0%) Oof;llures proc_edure. _ Control!ed
. 217 fail (29%) | 4/7 L(">/601°) il (83%) studlies which provide
al 0 al 0 . .

Obese >30 7 6 success (57%) | 1/7 | 1/6 success prospective evidence now

slow responder

(17%) confirm that fractional RF

In the present study, adverse effects appeared milder
in the combination group, although the pilot sample
was too small to establish differences in adverse-
event rates.

The combination therapy has faced a major
historical obstacle because medical guidelines
prohibit cutaneous procedures during isotretinoin
treatment and the following 6 to 12 months.'>'®%
Spring et al. (2017) analyzed 32 studies which
documented 1,485 procedures, but they determined
that evidence did not support postponing most
dermatological treatments for isotretinoin users
except for fractional RF microneedling, which they
deemed safe.”” The researchers developed official
care standards according to multicentric research,
which showed that fractional RF microneedling can
be used safely during isotretinoin treatment.?®

The study found that 60 Virtue RF treatments, which
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microneedling can be safely

used during isotretinoin

treatment  according to
existing medical consensus on this practice.?*?

An additional finding was the strong association
between BMI and treatment failure. All seven
treatment failures occurred among obese patients,
whereas no patient with BMI <30 kg/m? failed
treatment. Obesity has been associated with acne
severity and metabolic pathways involving insulin
and IGF-1 signalling, which may influence
sebaceous activity and inflammation.!”?* In this
study, obese patients receiving standard-dose
isotretinoin had a higher observed failure proportion
than obese patients receiving combination therapy.
The localized action of RF may provide an effect
that is less dependent on systemic metabolic
pathways. However, these BMI findings should be
interpreted cautiously. The study included only 13
obese patients overall, and the subgroup
comparisons were therefore underpowered. The
observed association should be regarded as
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hypothesis-generating rather than evidence that
obesity causes isotretinoin resistance or that RF
specifically overcomes metabolic resistance.

The study found that both treatment groups were
generally well tolerated with fewer side effects. The
absence of serious wound-healing complications
during all 60 Virtue RF sessions provide additional
proof that fractional RF microneedling can be safely
performed with patients who are undergoing
isotretinoin treatment.

Conclusion

Fractional RF microneedling with low-dose
isotretinoin produced faster clinical improvement
than standard-dose isotretinoin, with lower drug
exposure and no serious procedural complications.
Higher BMI was associated with treatment failure.
Larger studies with longer follow-ups are needed to
confirm these findings

Limitations This study had several limitations. First,
the pilot sample included only 20 patients per group
and was not powered to detect differences in
secondary outcomes or long-term treatment success.
Second, the two groups received different
isotretinoin  dosing strategies, limiting direct
pharmacological comparison. Third, the 6-month
follow-up was insufficient to establish long-term
remission or relapse. Finally, the BMI subgroup
analysis involved small numbers and should be
considered exploratory.

Declaration of patient consent Authors certify that they
have obtained all appropriate patient consent.

Financial support and sponsorship None.
Conflict of interest No conflict of interest.
Author’s contribution

AMA: Substantial contributions to study design,
acquisition, analysis and interpretation of date, manuscript
writing.

QSA: Substantial contributions to
interpretation of data, manuscript writing.

analysis and

375

Every author has given final approval of the manuscript
version to be published and agreed to be accountable for
all aspects of the work.

References

1. Layton AM, Thiboutot D, Tan J. Reviewing the
global burden of acne: how could we improve
care to reduce the burden? Br J Dermatol.
2021;184:219-25. d0i:10.1111/bjd.19477.

2. Chen H, Zhang TC, Yin XL, Man JY, Yang XR,
Lu M. Magnitude and temporal trend of acne
vulgaris burden in 204 countries and territories
from 1990 to 2019: an analysis from the Global
Burden of Disease Study 2019. Br J Dermatol.
2022;186:673-83. d0i:10.1111/bjd.20882.

3. Tuchayi SM, Makrantonaki E, Ganceviciene R,
Dessinioti C, Feldman SR, Zouboulis CC. Acne
vulgaris. Nat Rev Dis Primers. 2015;1:15029.
d0i:10.1038/nrdp.2015.29.

4. Zari S, Alrahmah A. The association between
stress and ache among female medical students in
Jeddah, Saudi Arabia. Clin Cosmet Investig
Dermatol. 2017;10:503-6.
d0i:10.2147/CCID.S148499.

5. Chen Y, Zhang Y, Zhang Z. Acne-induced
pathological scars: pathophysiology and current
treatments. Burns Trauma. 2024;12:tkad060.
d0i:10.1093/burnst/tkad060.

6. Dréno B. What is new in the pathophysiology of
acne, an overview. J Eur Acad Dermatol
Venereol. 2017;31(Suppl 5):8-12.
doi:10.1111/jdv.14468.

7. Dréno B, Pécastaings S, Corvec S, Veraldi S,
Khammari A, Roques C. Cutibacterium acnes
(Propionibacterium acnes) and acne vulgaris: a
brief look at the latest updates. J Eur Acad
Dermatol Venereol. 2018;32(Suppl 2):5-14.
d0i:10.1111/jdv.15043.

8. Huang X, Yang Z, Yu C, et al. Association of
different cell types and inflammation in early
acne vulgaris. Front Immunol. 2024;15:1275269.
doi:10.3389/fimmu.2024.1275269.

9. Wollina U, Proger M, Wollina M. Acne vulgaris

update: emphasis on adverse effects and safety of

current and new treatments. Expert Opin Drug

Saf. 2020;19:697-705.

d0i:10.1080/14740338.2020.1772757.

Daly AU, Baptista Gongalves R, Lau E, et al. A

systematic review of isotretinoin dosing in acne

vulgaris. JEADV Clin Pract. 2023;2:432-49.

Goodarzi A, Sadeghzadeh-Bazargan A, Behrangi

E, et al. Systematic review of low-dose

isotretinoin for treatment of acne wulgaris.

Dermatol Ther. 2021;34:e14438.

d0i:10.1111/dth.14438.

10.



Journal of Pakistan Association of Dermatologists. 2026;36(3):370-376.

11.

12.

13.

14.

15.

16.

17.

Hantash BM, Ubeid AA, Chang H, Bhardwaj R,
Renton B. Bipolar fractional radiofrequency
treatment  induces  neoelastogenesis  and
neocollagenesis. Lasers Surg Med. 2009;41:1-9.
d0i:10.1002/1sm.20731.

Sirithanabadeekul P,  Leetrakulwanna V,
Suwanchinda A. A novel technique in reducing
sebum production and improving atrophic acne
scars. J Cosmet Dermatol. 2022;21(11):5872-9.
doi:10.1111/jocd.15137.

Ahn GR, Kim JM, Park SJ, et al. Selective
sebaceous gland electrothermolysis using a single
microneedle radiofrequency device for acne
patients: a prospective randomized controlled
study. Lasers Surg Med. 2020;52:396-401.
d0i:10.1002/1sm.23157.

Navyadevi U, Ganni S, Satya S, et al. Efficacy
and safety of microneedling radiofrequency in
acne scars. J Cutan Aesthet Surg. 2024;17:315-9.
doi:10.25259/JCAS_175_23.

Hasan 1A, Mahdi ZN, Obeed RK. Evaluation of
the efficacy of RF microneedling and oral
isotretinoin in comparison with oral isotretinoin
alone in the treatment of acne vulgaris. Postepy
Dermatol Alergol. 2023;40:111-4.
d0i:10.5114/ada.2022.124109.

Gunduz Zari S, Alrahmah A. The association
between stress and acne among female medical
students in Jeddah, Saudi Arabia. Clin Cosmet
Investig Dermatol. 2017;10:503-6.
doi:10.2147/CCID.S148499.

Li Z, Qi W, Zang T, Zhang Z. The Causal
Relationship Between Acne Vulgaris and BMI: A
Mendelian Randomization Study. J Cosmet
Dermatol.2025;24(3):e70092.

376

18.

19.

20.

21.

22.

23.

Bae IH, Kwak JH, Na CH, Kim MS, Shin BS,
Choi H. A comprehensive review of the acne
grading scale in 2023. Ann Dermatol.
2024;36:65-73. d0i:10.5021/ad.23.094.

Costa CS, Bagatin E, Martimbianco ALC, da
Silva EMK, Lucio MM, Magin P, et al. Oral
isotretinoin for acne. Cochrane Database Syst
Rev. 2018;11:CD009435.
doi:10.1002/14651858.CD009435.pub?2.

Agamia NF, El Mulla KF, Alsayed NM, et al.
Isotretinoin treatment upregulates the expression
of p53 in the skin and sebaceous glands of
patients with acne vulgaris. Arch Dermatol Res.
2023;315:1355-65.
d0i:10.1007/s00403-022-02508-y

Spring LK, Krakowski AC, Alam M, et al.
Isotretinoin  and  timing of  procedural
interventions: a systematic review with consensus
recommendations. JAMA Dermatol.
2017;153:802-9.
doi:10.1001/jamadermatol.2017.2077.

Hatami P, Barikbin B, Moradi Tuchayi S.
Isotretinoin  and  timing of  procedural
interventions: clinical implications and practical
points. J Cosmet Dermatol. 2023;22:2146-9.
d0i:10.1111/jocd.15874.

Soyuduru G, Adisen EO, Kadioglu Ozer I,
Aksakal AB. The effect of isotretinoin on insulin
resistance and adipocytokine levels in acne
vulgaris patients. Turk J Med Sci. 2019;49:238-
44. doi:10.3906/sag-1806-44.



