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ABSTRACT

Background: Scarring remains a frequent and challenging outcome of acne vulgaris. Among topical treatments, retinoids like tazarotene have
demonstrated the ability to stimulate collagen production via fibroblast activation. Fractional CO, laser treatment addresses acne scars by
generating microscopic zones of dermal injury interspersed with untreated skin. Objective: This study aims to compare the efficacy and
tolerability of 0.1% topical tazarotene gel with fractional CO, laser therapy. Methodology: A single-center, parallel-group clinical trial was
conducted at the dermatology outpatient clinic of a tertiary care hospital in India. Twenty-six participants aged 18 to 40 years with acne vulgaris
scarring were enrolled. The two treatment modalities under investigation were 0.1% tazarotene gel and fractional CO, laser therapy. Acne scarring
was assessed both qualitatively and quantitatively using Goodman and Baron grading system. Results: In the tazarotene group, the median
baseline scar score of 7 [6—8] dropped to 3 [3—5] (p=0.000). In the laser group, scores decreased from 8 [6-8] to 2 [2-3] (p=0.000). The laser group
exhibited a significantly greater improvement in scar scores at four months compared to the tazarotene group (2 [2-3] vs. 3 [3-5], p = 0.008).
Conclusion: The study concludes that fractional CO, laser therapy is a highly effective and well-tolerated treatment option for acne-related
scarring yet topical tazarotene 0.1% cream is an effective and affordable treatment option.
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INTRODUCTION

Acne vulgaris is a widespread chronic inflammatory skin condition
affecting over 80% of adolescents and young adults (Fife D 2011).
Factors such as lesion severity and delayed treatment contribute to
scarring, which impacts around 95% of patients(Layton et al 1994) and
ice pick scars being the most common, accounting for 60-70% of cases
(Pavlidis et al 2017). Individuals who do not receive effective
treatment within the first three years of acne onset have a 1.6 to 2.8
times higher risk of scarring than those who are treated earlier (Dreno
2014)

Retinoids like tazarotene have demonstrated the ability to stimulate
dermal collagen production by acting on fibroblasts (Fisher et al 2000).
A study by Tanghetti et al 2010 found that tazarotene 0.1% cream is
more effective and better tolerated than adapalene 0.3% gel in reducing
acne scarring. Afra et al 2019 showed notable improvement in both the
quantitative and qualitative Goodman and Baron scores using
tazarotene 0.1% gel and microneedling, highlighting the therapeutic
potential of topical tazarotene.

Currently, fractional laser therapy is considered one of the most
effective treatments for acne scars. CO, lasers offer dual benefits:
promoting wound healing and enhancing the production of
myofibroblasts and extracellular matrix proteins, including hyaluronic
acid (Majid et al 2014, Petrov et al 2016). Ablative lasers have also
shown effectiveness, though results vary (Sardana et al 2012). Clinical
and histological data suggest improvements in acne scarring ranging
from 46% to 80%, with an average efficacy of 66.8% (Sardana et al
2012, Waibel et al 2009). Therefore, the current study aims to assess
the efficacy and tolerability of topical tazarotene 0.1% gel in
comparison with fractional CO, laser therapy, which serves as the
benchmark due to its proven effectiveness and minimal side effects in
treating acne scars. We hypothesise that efficacy and tolerability of
topical tazarotene 0.1% gel is comparable to fractional co2 laser
therapy.

MATERIALSAND METHOD

Study Design and Participants

A single-center, active-controlled, parallel-group trial was conducted
at the dermatology outpatient department of a tertiary care hospital
over four months, from January to April 2025. Ethical approval was
obtained from the Institutional Ethics Committee of JJM Medical
College and Hospital, Davangere. A total of 73 patients aged 18-40
years presenting with acne vulgaris were screened, and 26 individuals
who met the inclusion criteria were enrolled. Exclusion criteria
included patients with active acne, keloids or hypertrophic scars,
keloidal tendency, vitiligo, history of herpes infections, pregnancy or
lactation, and known hypersensitivity to tazarotene.

Sample Size Estimation

Sample size was determined using G*Power software version 3.1.9.2
(Universitdt Diisseldorf, Germany). With an anticipated 20% dropout
rate over four months and significance levels set at o = 0.05 and p =
0.20, 26 participants were enrolled (13 per group).

Method of Data Collection

All the selected patients underwent dermatological assessments
included skin type, predominant scar type (ice pick, boxcar, or rolling),
and scar severity grading as per the Goodman and Baron system.
Qualitative grading — Macular pigmented scars as grade 1, mild
atrophic scars invisible from a social distance of 50 cm or more as
grade 2, moderately visible scars as grade 3, and scars resistant to skin
stretching as grade 4.

Quantitative grading was based on both the type and number of scars.
Macular and mild atrophic scars a score of 1; moderate and severe
atrophic scars, 2 and 3 respectively; and hyperplastic scars, 4. These
values were multiplied by factors reflecting scar counts: 1 for 1-10
scars, 2 for 11-20 scars, and 3 for more than 20.

A computer-generated randomization process was used by a person not
involved in the study to assign participants randomly to treatment
groups.

Topical Application of Tazarotene 0.1% gel (Group A)

Patients were instructed to apply a pea-sized amount of gel in a thin
layer to the affected half of the face every evening. Moisturizer was
allowed during the day if dryness developed; however, other facial
medications were restricted.

Fractional co2 Laser Therapy (Group B)

Before laser application, the treatment area was cleansed, and a topical
anesthetic (EMLA cream — lidocaine and prilocaine) was applied for
45 minutes, then removed with sterile water. Eye shields were used for
protection. Laser treatment was delivered using the FUTURA RF 50
(RF excited) fractional CO2 laser 10600nm, in normal mode at 30-60
mJ/cm’ point energy, 1-1.5 msec pulse duration, and 0.8 mm spacing.
Cooling with ice was done pre- and post-treatment. Sunscreen was
applied afterward, and patients were advised to avoid sun exposure for
4-5 days. The laser parameters remained consistent across all sessions.

After each session, patients rated their pain using a 10-point VAS scale
(0=no pain; 10 = severe pain) and assessed improvement as fair (up to
60%), good (30-60%), or excellent (>60%).

Participants were followed monthly over four months. Photographs
were taken at each visit using standardized lighting and positioning.
Tolerability was also evaluated by documenting symptoms such as
erythema, peeling, dryness, and burning.
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Statistical Analysis

Data were analyzed using SPSS version 25.0 (IBM Corp., Armonk,
NY, USA). Qualitative data were presented as frequencies and
percentages, while quantitative data were expressed as mean, SD or
median with interquartile range. For categorical data chi-square or
Fisher's exact test was applied. For continuous data Mann-Whiteny U
test or Friedman's test was applied. The significant level was set
p<0.05.

73 patients screened for eligibility

i huded

=t thee eligibility

26 patients randomized

13 patients allocated to

Fractional CO2 laser group

Figure 1: Flow Diagram

RESULTS

The present study involved 26 patients with acne scars. Of these, 13
patients were treated with 0.1% tazarotene gel (Group A), while the
remaining 13 received fractional CO, laser therapy (Group B). The
average age of participants in Group A and Group B was 27.53 + 6.89
and 27.46 + 5.95 years, respectively (p = 0.976). In Group A, there
were 7 (53.8%) female and 6 (46.2%) male participants, whereas
Group B included 8 (61.5%) females and 5 (38.5%) males (p=0.691).
Skin phototype III was the most common in both groups, seen in 8
participants (61.5%). The mean duration of acne was 4.76 +2.16 years
in GroupAand 5.15+ 1.81 years in Group B (p=0.628). Grade IV acne
scarring was observed in 9 patients (69.2%) in Group A and 8 patients
(61.5%) in Group B (Table 1).

Table 1 Demographic Characteristics of Study Participants

Variables 0.1% tazarotene |Fractional CO, laser|p-
gel (N=13) therapy (N=13) value

Age in years 27.53+6.89 27.46+5.95 0.976

Mean + SD

Gender

Male 6 (46.2%) 5 (38.5%) 0.691

Female 7 (53.8%) 8 (61.5%)

Skin phototype

Type | 1 (7.7%) 0 0.753

Type 1I 2 (15.4%) 3(23.1%)

Type 111 8 (61.5%) 8 (61.5%)

Type IV 2 (15.4%) 2 (15.4%)

Severity of scarring

(Goodman and

Baron)

Grade | 0 0 0.680

Grade 2 0 0

Grade 3 4 (30.8%) 5(38.5%)

Grade 4 9 (69.2%) 8 (61.5%)

Duration of acne in |4.76+2.16 5.15+1.81 0.628

years

In the tazarotene group, a visible improvement in scar severity was
noted from baseline to the fourth month, with 76.9% of patients
showing improvement. However, 3 patients (23.1%) showed no
change (p=0.208). In the fractional CO, laser group, 92.3% of patients
exhibited statistically significant improvement, with only one case
(7.7%) showing no change (p = 0.006). Although both groups
experienced improvement from baseline to follow-up, the intergroup
difference was not statistically significant (p=0.157) (Table 2).

|

Table 2 Comparison Changes in Severity of Grading in Response
to Treatment at Various Time Interval

Groups Grades |At baseline| At 2 months| At 4 months|p-value
0.1% Grade 1 |0 1(7.7%) |1(1.7%) [0.208
tazarotene |Grade 2 |0 2 (15.4%) |4 (30.8%)

gel Grade 3 [4 (30.8%) |5 (38.5%) |5 (38.5%)

(N=13)  [Grade 4 [9 (69.2%) |5 (38.5%) |3 (23.1%)
Fractional |Grade 1 |0 2(15.4%) |6(46.2%) |0.006
CO, laser |Grade 2 [0 4(30.8%) |3 (23.1%)

therapy  [Grade 3 |5 (38.5%) |3 (23.1%) |3 (23.1%)

(N=13)  |Grade 4 |8 (61.5%) |4 (30.8%) |1 (7.7%)

p-value 0.680 0.657 0.157

Both treatment groups showed statistically significant reductions in
quantitative acne scores from baseline to the fourth month. In the
tazarotene group, the median baseline score of 7 [6-8] decreased to 3
[3-5] (p =0.000). In the laser group, the median score dropped from 8
[6-8] to 2 [2-3] (p = 0.000). While baseline scores were comparable,
the laser group demonstrated a significantly greater reduction in acne
scores at the fourth month compared to the tazarotene group (2 [2-3]
vs. 3 [3-5], p=0.008) (Table 3).

Table 3 Comparison of Changes in Severity of Quantitative
Grading at Various Time Interval Between Groups

Time interval |0.1% tazarotene |Fractional CO, laser |p-value
gel (N=13) therapy (N=13)
Median[IQR] Median[IQR]
Atbaseline | 7[6-8] 8[6-8] 0.650
At 2 months |5[4.5-6] 6[4-6] 0.935
At 4 months |3[3-5] 2[2-3] 0.008
p-value 0.000 0.000

Group A: Before Treatment and After 4 Months Photographs.

Group B: Before Treatment and After 4 Months Photographs.

Regarding pain levels in the fractional CO, laser group, the median
pain score was 5 [5-6] after the first session, which declined to 4
[4-5.5] after the second session, further to 2 [2-3.5] after the third, and
finally to 0 [0—1.5] by the last session. The reduction in pain over time
was statistically significant (p=0.000) (Table 4).
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Table 4 Comparison of Median Pain Scores After Fractional Co2
Laser Therapy Throughout the Sessions

VAS cores | At 1st At 2nd At 3rd At 4th p-value
session session session session

Median 5[5-6] 4[4-5.5] |2[2-3.5] |0[0-1.5] [0.000

[IQR]

In terms of side effects, 5 patients (38.5%) in the tazarotene group
reported dryness, while 3 (23%) experienced scaling. In the laser
group, all patients developed erythema immediately post-treatment,
which subsided within 72 hours, and 4 patients (30.8%) experienced
edema. No hyperpigmentation was observed in either group (Table 5).

Table S Frequency of Side Effects Among Study Participants in

Both the Groups

Side effects 0.1% tazarotene |Fractional CO, laser
gel (N=13) therapy (N=13)

Dryness 5 (38.5%) 0

Scaling 3 (23%) 0

Erythema 0 13 (100%)

Edema 0 4 (30.8%)

Hyperpigmentation 0 0

In the tazarotene group, 62% of patients reported an excellent
improvement following treatment, whereas in the fractional CO, laser

therapy group, 83.9% of patients rated their improvement as excellent
(Figure 2).

Figure 2: Patients Satisfaction at the End of Treatment

DISCUSSION

To our knowledge, this is the first study directly comparing these two
interventions. Findings indicated that both treatments yielded
comparable improvements in acne scar severity, both qualitatively and
quantitatively, by the end of the study.

Praiser et al (2008) compared 0.1% tazarotene cream with 0.1%
adapalene gel, showing reductions in acne lesions and better
tolerability in terms of erythema and scaling. Thiboutot et al. (2008)
found that once-daily use of both 0.3% adapalene and 0.1% tazarotene
gel offered comparable outcomes in acne management. Leyden et al.
(2002) concluded that 0.1% tazarotene gel had superior efficacy,
tolerability, and a cost-effective alternative to tretinoin 0.1%
microsponge gel. Our findings support the once-daily use of tazarotene
gel, demonstrating significant lesion reduction with good patient
tolerance. Its therapeutic effects are likely due to its ability to regulate
cell differentiation, reduce hyperproliferation, and exert anti-
inflammatory effects—mechanisms that target the inflammatory
processes involved in acne.

Fractional CO, lasers have long been used in dermatology and
cosmetic treatments. They work by generating precise micro-injuries
in the skin, initiating a photothermal reaction as laser beams interact
with water in skin tissue. This leads to controlled cell damage and the
stimulation of collagen production as part of the skin's repair process
(Ptaszek et al 2025). In our study, there was a notable decline in
quantitative acne scores—from a median baseline of 8 [6—8] to 2 [2-3]
by the fourth month. Similar outcomes were observed in studies by
Hedelund et al 2012, who reported significant improvement in skin
texture after three monthly laser sessions. Majid et al 2014, also found
the fractional CO, laser to be effective, particularly for treating rolling
and superficial boxcar scars, with minimal side effects. Ahmed et al
2012, observed improvement in over 71% of patients, including
complete scar resolution in two cases. Walgrave et al 2009, similarly
confirmed the treatment's efficacy, reporting mild to moderate
enhancements in scar appearance.

In our study, tazarotene was generally well tolerated. These outcomes
align with findings of Afra et al 2019, where fewer than one-third of
participants reported such side effects. Feldman et al 2013, noted that
severe reactions were rare, with only 2.6% of subjects discontinuing
treatment due to localized irritation. Notably, none of the participants
in our trial discontinued tazarotene therapy.

In the fractional CO, laser group, all patients experienced erythema,
and four (30.8%) developed edema. These side effects were consistent
with previous reports by Sanad et al 2022, Majid et al 2014, and
Hedelund et al 2012. The observed reactions are likely due to the
increased vascular response associated with the inflammatory process
triggered by the laser. Most patients experienced procedural pain
lasting up to 72 hours. Therefore, careful pre-procedural planning and
adherence to aftercare guidelines are essential to minimize
complications.

Our study population primarily included individuals with Fitzpatrick
skin type III. A uniform treatment approach using the same laser
fluence and density was applied across all scar types and depths.
Approximately 83.9% of participants showed excellent improvement
based on the quartile grading scale, consistent with findings reported
by Majid etal 2014.

However, the study has limitations, including a small sample size and a
short follow-up period, which restrict generalization of the results.
Further research involving larger, multi-center trials with extended
observation periods is necessary. Nevertheless, treatment adherence
was strong, with no dropouts and direct compliance assessment via a
checklist.

CONCLUSION

Our findings indicate that fractional CO, laser therapy is an effective
and well-tolerated option for treating post-acne scars. Overall,
approximately 84% of patients rated the treatment as excellent yet
topical tazarotene 0.1% cream is an effective and affordable treatment
option.

REFERENCES

1. Afra, T. P, Razmi T, M., Narang, T., Dogra, S., & Kumar, A. (2019). Topical Tazarotene
Gel, 0.1%, as a Novel Treatment Approach for Atrophic Postacne Scars: A Randomized
Active-Controlled Clinical Trial. JAMA facial plastic surgery, 21(2), 125-132.
https://doi.org/10.1001/jamafacial.2018.1404.

2. Ahmad, T.J., Muzaffar, F., Nabi, H., Malik, S., Noreen, A., Hayat, R. (2012). Efficacy
and safety of ablative fractional carbon dioxide laser for acne scars. Journal of Pakistan
Association of Dermatology,22,41-44.

3. Dréno, B., Tan,J.,Kang, S., Rueda, M. J., Torres Lozada, V., Bettoli, V., & Layton, A. M.
(2016). How People with Facial Acne Scars are Perceived in Society: an Online Survey.
Dermatology and therapy, 6(2),207-218. https://doi.org/10.1007/s13555-016-0113-x.

4. Feldman, S.R., Werner, C. P., & Ali6 Saenz, A. B. (2013). The efficacy and tolerability of
tazarotene foam, 0.1%, in the treatment of acne vulgaris in 2 multicenter, randomized,
vehicle-controlled, double-blind studies. Journal of drugs in dermatology : JDD, 12(4),
438-446.

5. Fife D.(2011). Practical evaluation and management of atrophic acne scars: tips for the
general dermatologist. The Journal of clinical and aesthetic dermatology, 4(8), 50-57.

6. Fisher, G.J., Datta, S., Wang, Z., Li, X. Y., Quan, T., Chung, J. H., Kang, S., & Voorhees,
J. J. (2000). c-Jun-dependent inhibition of cutaneous procollagen transcription
following ultraviolet irradiation is reversed by all-trans retinoic acid. The Journal of
clinical investigation, 106(5), 663—670. https://doi.org/10.1172/IC19362.

7. Hedelund, L., Haak, C. S., Togsverd-Bo, K., Bogh, M. K., Bjerring, P., & Haedersdal, M.
(2012). Fractional CO2 laser resurfacing for atrophic acne scars: a randomized
controlled trial with blinded response evaluation. Lasers in surgery and medicine, 44(6),
447-452. https://doi.org/10.1002/1sm.22048.

8. Layton, A. M., Henderson, C. A., & Cunliffe, W. J. (1994). A clinical evaluation of acne
scarring and its incidence. Clinical and experimental dermatology, 19(4), 303-308.
https://doi.org/10.1111/j.1365-2230.1994.tb01200.x.

9. Leyden, J. J., Tanghetti, E. A., Miller, B., Ung, M., Berson, D., & Lee, J. (2002). Once-
daily tazarotene 0.1 % gel versus once-daily tretinoin 0.1 % microsponge gel for the
treatment of facial acne vulgaris: a double-blind randomized trial. Cutis, 69(2 Suppl),
12-19.

10.  Majid, I, & Imran, S. (2014). Fractional CO2 Laser Resurfacing as Monotherapy in the
Treatment of Atrophic Facial Acne Scars. Journal of cutaneous and aesthetic surgery,
7(2),87-92. https://doi.org/10.4103/0974-2077.138326.

11.  Pariser, D., Colon, L. E., Johnson, L. A., & Gottschalk, R. W. (2008). Adapalene 0.1%
gel compared to tazarotene 0.1% cream in the treatment of acne vulgaris. Journal of
drugs in dermatology : JDD, 7(6 Suppl), s18-s23.

12. Petrov, A., & Pljakovska, V. (2016). Fractional Carbon Dioxide Laser in Treatment of
Acne Scars. Open access Macedonian journal of medical sciences, 4(1), 38-42.
https://doi.org/10.3889/0amjms.2016.004.

13.  Ptaszek, B., Czernecka, M., & Podsiadto, S. (2025). The Use of a Fractional Laser in
Acne Scar Treatment-A Systematic Review. Life (Basel, Switzerland), 15(6), 915.
https://doi.org/10.3390/1ife15060915.

14.  Sanad, E.M., El-Esawy, F.M., Hassan, M.E. (2022). The efficacy of fractional Co2 laser
in treatment of post acne scars. Benha Journal of Applied Sciences, 7(5), 101-105.

15.  Sardana, K., Garg, V. K., Arora, P., & Khurana, N. (2012). Histological validity and
clinical evidence for use of fractional lasers for acne scars. Journal of cutaneous and
aesthetic surgery, 5(2), 75-90. https://doi.org/10.4103/0974-2077.99431.

16.  Tanghetti, E., Dhawan, S., Green, L., Del Rosso, J., Draelos, Z., Leyden, J., Shalita, A.,
Glaser, D. A., Grimes, P., Webster, G., Barnett, P., & Le Gall, N. (2010). Randomized
comparison of the safety and efficacy of tazarotene 0.1% cream and adapalene 0.3% gel
in the treatment of patients with at least moderate facial acne vulgaris. Journal of drugs in

I International Journal of Scientific Research |—| 3



Volume - 14 | Issue - 09 | September - 2025
I EEEEEEEEE——

17.

dermatology : IDD, 9(5), 549-558.
Waibel, ., Beer, K., Narurkar, V., & Alster, T. (2009). Preliminary observations on
fractional ablative resurfacing devices: clinical impressions. Journal of drugs in
dermatology : IDD, 8(5),481-485.
Walgrave, S. E., Ortiz, A. E., MacFalls, H. T., Elkeeb, L., Truitt, A. K., Tournas, J. A.,
Zelickson, B. D., & Zachary, C. B. (2009). Evaluation of a novel fractional resurfacing
device for treatment of acne scarring. Lasers in surgery and medicine, 41(2), 122-127.
https://doi.org/10.1002/1sm.20725.

4 |—| International Journal of Scientific Research

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr




