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A Study Comparing 0.025% Topical Tretinoin Versus 4% Retinol Peel and
10% Retinol Peel in the Management of Acanthosis Nigricans

Abstract Shreya Srinivasan,
Background: Acanthosis nigricans (AN) presents a significant challenge for dermatologists, as it Balakumaran C
is a common condition yet often proves resistant to treatment. Aim and Objective: To compare Sukanya G,

the effects of 0.025% topical tretinoin, 4% retinol peel, and 10% retinol peel, in the management

of AN of neck using Acanthosis Nigricans Area Severity Index (ANASI) score. Patients and Ashok Kumar N,
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Methods: Patients with AN of neck were recruited to the study with due consideration to the Sakthi Megalai A,
inclusion criteria and were divided into 3 groups based on the treatment administered which Aswin Senthilvel
was either 0.025% topical tretinoin, 4% retinol peel, or 10% retinol peel. The patients were Department of Dermatology,
followed-up every 2 weeks up to 8 weeks with ANASI score and Likert scale. Results: All the Venereology and Leprosy, Sree
groups demonstrated statistically significant improvement but participants in the topical group Balaji Medical College and
achieved a slightly better reduction, with a mean ANASI score of 10 at final follow-up, followed Hospital, Chromepet, Chennai,
by 10% retinol and 4% retinol peel with a mean ANASI score of 12 and 11, respectively. Overall, Tamil Nadu, India

though 4% retinol peel group had the least reported side effects, patient satisfaction score was
found to be higher among the participants in the topical group. Limitations: Small sample size
and allocation of patients to different treatment groups was not randomized. Conclusion: Among
the three groups, topical tretinoin group showed better response when compared to 4% and 10%
retinol peels and, as such, can be a preferred mode of treatment since it is also cost effective over
the more expensive chemical peels. Thus, in the era of chemical peels and lasers, topical treatment
with retinoids still holds good.
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Introduction acid, urea, calcipotriol and podophyllin.
In recent developments, retinoic acid peel,
which is a superficial chemical exfoliative
agent, has demonstrated effectiveness in the
treatment of AN. This study was initiated
to assess the efficacy of retinoic acid peel
in comparison with the standard treatment
using topical tretinoin.™!

Acanthosis nigricans (AN) is a skin
condition characterized by presence of dark,
thickened, and coarse skin with a velvety
texture. These skin changes typically occur
symmetrically in areas such as the neck,
axilla, antecubital and popliteal fossae,
as well as the groin folds.'! The exact
underlying cause of this condition is not Patients and Methods
fully understood. It is often associated with

insulin resistance, obesity, and hormonal Study design

disorders, signalling underlying health
issues. However, it is known that elevated
insulin levels can directly and indirectly
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Participants

Patients clinically diagnosed with acanthosis nigricans of
the neck, who met the following inclusion criteria, were
recruited for the study.

Inclusion criteria

Patients above 18 years of age (both male and female)
diagnosed with AN of the neck were included in the
study.

Exclusion criteria

Patients not consenting for the study, patients who
received treatment for AN of neck in the past 8 weeks,
patients on treatment for insulin resistance, patients with
known allergy to retinol, those with active infections as
well as pregnant and lactating women were excluded from
the study.

Treatment protocol

A total of 33 patients meeting the required criteria were
recruited for the study. Patients were divided into 3 groups
as group A, group B, and group C based on the type of
treatment advised which included topical 0.025% tretinoin
(Group A), 4% retinol peel (Group B) or 10% retinol peel
(Group C). In the first visit, a detailed history was taken
followed by clinical examination and laboratory tests, and
baseline Acanthosis Nigricans Area and Severity Index
(ANASI) score was calculated for all patients. Patients
in 0.025% topical tretinoin group were advised to apply
topical tretinoin as a thin film on the lesions of AN every
night for a period of 8 weeks. For patients in 4% retinol
peel group and 10% retinol peel group, peel was applied
on the lesion and patient was observed for a period of
30 minutes for immediate side effects like itching and
burning. Patients were asked to wash the area after a period
of 6-8 hours. Similar procedure was repeated once every
2 weeks for a period of 6 weeks (4 sittings) with a final
follow-up at week 8.

Assessment of treatment

The patients in Groups A, B, C were asked to follow-up
every 2 weeks from baseline to 6" week with a final
follow-up at 8" week (Baseline—week 0, 1% follow-up—
week 2, 2" follow-up—week 4, 3% follow-up—week 6,
4t follow-up—week 8). During each visit, the investigator
observed and recorded the findings related to response to the
treatment. Clinical improvement was assessed using ANASI
score.’) The total length of one-half of the neck (measured
from the junction between the chin and upper neck with the
neck in flexion, to a point at the inter-clavicular space) and
the total width of one-half of the neck (measured from the
junction between the chin and upper neck to a point just
below the nape hairline) were measured. The length and
width obtained were multiplied giving the area of one side of
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According to the assessment by ANASI score system, patients were classified into3
subgroups corresponding to severity, that is, (ANASI score <10) =mild case, (ANASI
score >10 <20) = moderate case, and (ANASI score>20) = severe case

Figure 1: Acanthosis nigricans Area and Severity Index (ANASI) score!®

the neck. This value was multiplied by 2 to get the total area
of the neck. The affected area was obtained by multiplying
the longest area (length) of AN and the widest area (width)
of AN. Percentage of involvement was calculated by dividing
the affected area with the total area of the neck. Area index
was obtained based on the percentage of involvement.
Similarly, severity index was obtained based on the severity
of pigmentation and thickness of the involved site as shown
in Figure 1. Both the values of severity score were summed
up and multiplied with the area index to obtain the final
ANASI score.

The patients were scored based on Likert scalel® of patient
satisfaction and categorised as:

Score of 5—very much satisfied, score of 4—somewhat
satisfied, score of 3—undecided, score of 2—not really
satisfied, score of 1—not at all satisfied.

In addition, any complications like mild erythema, edema,
and peeling were noted. Clinical photographs were taken
with patients' consent in identical settings and lighting at
every follow-up before successive session.

Statistical analysis

Data entry was done on Microsoft Excel and data analysis
was done in SPSS 22 version. The Chi-square test was
applied to check the association between -categorical
variables. Repeated measures ANOVA was applied to
check the intra- and inter-comparison. P value < 0.05 was
considered to be significant throughout the study.

Sample size

Randomisation was not done. Purposive sampling was
done where an independent consultant not related to the
study selected the patients for each group and another
consultant assessed the patients during follow-up. Sample
size calculation was done as follows:
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N=(2", . x SDVE
N =196 x 1.96 x 8.3 x 83
25

77 = Level of confidence = 1.96 x 1.96 = 3.84

1- 0/2

SD = 8.31
E = precision = 5%

Sample size = 33(11 in each group)

Results

A total of 33 patients were included in this study, who
were distributed equally among the three groups. Age of
the patients ranged from 19 years to 50 years. The majority
of participants in each treatment group were females, with
varying percentages across the different interventions.
Notably, the highest proportion of female participants
was observed in the 4% retinol peel group, while the
highest proportion of male participants was in the 10%
retinol peel group. Duration of AN was divided into <
6 months (12 patients), 6 months — 1 year (9 patients)
and >1 year (12 patients), and each treatment group
was comprised of approximately one-third of the total
participants, suggesting a balanced distribution of
participants based on the duration of AN. While polycystic
ovarian syndrome and acrochordon were observed in a
notable number of participants, significant proportion
of participants reported no associated conditions.
A substantial proportion of participants (23, 69.7%)
exhibited insulin resistance, 15 participants (45.5%) were
categorised under normal body mass index (18.5-24.9),
and 18 participants (54.5%) were categorised under
overweight (25-29.9).

Participants in the topical group exhibited a mean baseline
ANASI score of 15 (SD = 4), while those in the 4% and
10% retinol peel groups had mean scores of 14 (SD = 5)
and 16 (SD = 5), respectively. Throughout subsequent
follow-ups, all treatment groups demonstrated reductions in
mean ANASI scores, indicating improved AN severity over
time.

By the final follow-up, participants in the topical group
achieved the most significant reduction, with a mean score
of 10 (SD = 3), compared to 11 (SD = 4) and 12 (SD = 4)

in the 4% and 10% retinol peel groups, respectively.
The P values associated with inter-group comparisons at
each follow-up interval indicated statistically significant
differences in treatment outcomes among the three groups
as shown in Table 1. The clinical response obtained by the
three modalities is evident in Figures 2-4.

By the end of final follow-up, the distribution of
participants among mild and moderate severity categories
differed among the treatment groups. The topical group
had 6 participants (54.5%) with mild severity and 5
participants (45.5%) with moderate severity. In contrast, the
4% retinol peel group had 4 participants (36.4%) with mild
severity and 7 participants (63.6%) with moderate severity,
while the 10% retinol peel group had 3 participants (27.3%)
with mild severity and 8 participants (72.7%) with
moderate severity. Statistically significant differences in
outcome improvement among the treatment groups were
indicated by the associated P values. A P value of 0.003
was observed for the comparison between mild severity
outcomes, while P value of 0.002 was noted for comparison
between moderate severity outcomes.

In the topical 0.025% tretinoin cream group, participants
with a duration of <6 months had a mean baseline ANASI
score of 15, decreasing to 10 at the 4" follow-up. Those
with durations of 6 months-1 year and >1 year had
mean baseline ANASI scores of 14 and 16, respectively,
decreasing to 9 and 11 at the 4" follow-up. The P value
for the comparison was 0.009, indicating a statistically
significant difference. In the 4% retinol peel group,
participants with durations of <6 months, 6 months - 1 year,
and >1 year had mean baseline ANASI scores of 13,
15, and 14, respectively, decreasing to 10, 12, and 12,

Figure 2: Clinical image of patient using topical 0.025% tretinoin
cream. (a) Baseline presentation (1%t visit). (b) Response at the end of
study (8" week)

Table 1: Assessment of 0.025% topical tretinoin versus 4% retinol peel and 10% retinol peel in study participants with
acanthosis nigricans using Acanthosis Nigricans Area and Severity Index (ANASI) Score

Group Baseline 1% follow-up 2" follow-up 3rd follow-up 4t follow-up P

Mean Standard Mean Standard Mean Standard Mean Standard Mean Standard
Deviation Deviation Deviation Deviation Deviation

Topical 0.025% tretinoin 15 4 15 4 14 4 12 4 10 3 0.03

cream

4% retinol peel 14 5 14 5 14 5 13 5 11 4 0.04

10% retinol peel 16 5 16 5 15 5 13 4 12 4 0.01

P 0.02 0.02 0.01 0.01 0.009
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Figure 3: Clinical image of patient receiving 4% retinol peel. (a) Baseline
presentation (1% visit). (b) Response at the end of study (8" week)

respectively, at the 4" follow-up. The P value for the
comparison was 0.01, suggesting a significant difference.
Similarly, in the 10% retinol peel group, participants with
different durations had mean baseline ANASI scores of
13, 16, and 19, respectively, decreasing to 10, 12, and
13, respectively, at the 4" follow-up. The P value for the
comparison was 0.009, indicating a significant difference.

In the topical 0.025% tretinoin cream group, participants
without insulin resistance exhibited a mean baseline
ANASI score of 13, while those with insulin resistance
had a higher mean score of 16. At the 4% follow-up,
participants without insulin resistance had a mean ANASI
score of 10, while those with insulin resistance had a mean
score of 10 (P value = 0.003). In the 4% retinol peel group,
participants without insulin resistance had a mean baseline
ANASI score of 9, whereas those with insulin resistance
had a higher mean score of 16. At the 4% follow-up,
participants without insulin resistance had a mean ANASI
score of 7, while those with insulin resistance had a mean
score of 13 (P value = 0.001) and in the 10% retinol
peel group, participants without insulin resistance had
a mean baseline ANASI score of 12, while those with
insulin resistance had a higher mean score of 17. At the
4% follow-up, participants without insulin resistance had a
mean ANASI score of 9, while those with insulin resistance
had a mean score of 13 (P value = 0.02).

In the topical treatment group, participants with a normal
body mass index (BMI) had a mean baseline ANASI score
of 14, while those who were overweight had a higher mean
score of 16. At the 4™ follow-up, participants with a normal
BMI had a mean ANASI score of 9, while overweight
participants had a mean score of 10 (P value = 0.02). In the
4% retinol peel group, participants with a normal BMI had
a mean baseline ANASI score of 12, whereas overweight
participants had a higher mean score of 15. At the
4™ follow-up, participants with a normal BMI had a mean
ANASI score of 9, while overweight participants had a
mean score of 12 (P value = 0.01). In the 10% retinol peel
group, participants with a normal BMI had a mean baseline
ANASI score of 12, while overweight participants had a
significantly higher mean score of 20. At the 4% follow-up,
participants with a normal BMI had a mean ANASI score
of 9, while overweight participants had a mean score of
15 (P value = 0.04).

Figure 4: Clinical image of patient receiving 10% retinol peel. (a) Baseline
presentation (1% visit). (b) Response at the end of study (8" week)

In the topical 0.025% tretinoin cream group, 1 participant
(9.1%) reported burning, 4 participants (36.4%) reported
erythema, 2 participants (18.2%) reported itching, and 4
participants (36.4%) reported no side effects. For the 4%
retinol peel group, burning was reported by 2 participants
(18.2%), erythema by 2 participants (18.2%), itching
by 1 participant (9.1%), and the majority, 6 participants
(54.5%), reported no side effects. Similarly, in the 10%
retinol peel group, 2 participants (18.2%) reported
burning, 2 participants (18.2%) reported erythema and
2 participants (18.2%) reporting itching. The majority,
5 participants (45.5%), reported no side effects. The
provided P value of 0.01 indicated a statistically
significant difference in side effect occurrence among the
treatment groups.

Patient satisfaction scores based on Likert’s scale were
compared among the three treatment groups. The study
found that participants in the topical group consistently
reported higher satisfaction scores compared to those in the
retinol peel groups, particularly at the 4" follow-up interval
where the topical group had the highest mean score of 4.
The significance of these differences was supported by the
provided P values, with a significant difference observed at
the 4™ follow-up (P = 0.02) as shown in Figure 5.

Discussion

In AN, the etiopathogenesis is multifactorial and involves
both endocrine and metabolic factors. Retinol, owing to
its lipophilic nature, possesses the capability to efficiently
traverse the stratum corneum and hence helps in the
treatment of AN.

The findings underscore the efficacy of topical 0.025%
tretinoin cream in reducing AN severity compared to retinol
peel treatments, with the 0.025% concentration being the most
effective, followed by 10%, and then 4% retinol peel. The use
of topical retinoids as well as retinol peels align with articles
by Davis and Callender” and Gold et al.,”®! emphasizing the
importance of topical 0.025% tretinoin cream as an effective
treatment option for a pigmented conditions like AN.

The data suggest that topical 0.025% tretinoin cream may
be associated with a higher proportion of participants
exhibiting mild severity, whereas 10% retinol peel
showed the highest proportion with moderate severity.
These findings align with comparative efficacy study by
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MEAN LIKERT SCORE
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Groups
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Figure 5: Patient’s satisfaction score based on Likert’s scalel®!

Rajegowda et al.”! highlighting the importance of treatment
selection in achieving optimal outcomes for AN patients.

Among all the three groups, participants with a duration of
6 months-1 year and more than | year exhibited the most
improvement in ANASI scores. This is in contrast with
findings by Milosheska and Roskar, and Salati ez al.,'”
supporting the influence of AN duration on treatment
response.

Overall, participants with insulin resistance consistently
showed better outcomes in terms of ANASI score improvement
compared to those without insulin resistance. While Kutlubay
et al." mentioned the impact of insulin resistance on
acanthosis nigricans, not many studies have highlighted the
association of insulin resistance with the treatment outcome.
In the current study, the presence of insulin resistance did not
influence the ANASI scores and treatment response.

Overall, the results suggest that while BMI influences
ANASI scores at baseline and during treatment follow-ups
across all treatment groups, participants who were
overweight tended to exhibit slightly better improvement in
ANASI scores compared to participants with normal BMI.
This is in contrast with the findings from studies by Huang
et al. " Patel et al." and Carnevale Schianca et al.,'¥]
highlighting the influence of BMI on ANASI scores.

Overall, though 4% retinol peel group had the least reported
side effects, topical 0.025% tretinoin cream group had better
patient satisfaction as burning was less compared to the
other treatment groups. These findings are consistent with
previous studies by Milosheska et al., which highlighted
differences in side effect profiles between topical tretinoin
cream and retinol peel treatments.

The topical group exhibited better outcomes in terms
of patient satisfaction compared to the retinol peel
groups. These findings align with previous research by
Venkatswami and Anandan,!”” who also reported higher
patient satisfaction with topical tretinoin cream compared
to retinol peel treatments.

Limitations

One of the limitations of the current study was the small
sample size. Another limitation is that the allocation of
patients to different treatment groups was not randomised.

Future studies with large sample size and randomisation
can help in validating the findings of the current study.

Conclusion

The study evaluated the effectiveness of three modalities
of treatment for AN across various parameters. While all
groups demonstrated statistically significant improvement,
the analysis revealed that topical 0.025% tretinoin cream
consistently exhibited favourable outcomes compared
to 4% and 10% retinol peel treatments, showcasing
significant improvements in ANASI scores across all
follow-up intervals. Moreover, topical tretinoin treatment
exhibited better patient tolerance, suggesting its potential
as a preferred treatment option.' Though all the three
groups showed statistically significant improvement,
considering the cost and ease of application for the
patient, topical tretinoin can still be considered over the
other newer modalities.

Financial support and sponsorship
Nil.
Conflicts of interest

There are no conflicts of interest.

References

1. Kong AS, Williams RL, Smith M, Sussman AL, Skipper B,
Hsi AC, et al. Acanthosis nigricans and diabetes risk factors:
Prevalence in young persons seen in south-western US primary
care practices. Ann Fam Med 2007;5:202-8.

2. Puri N. A study of pathogenesis of acanthosis nigricans and its
clinical implications. Indian J Dermatol 2011;56:678.

3. Sarkar R, Mendiratta V. Facial acanthosis nigricans—A narrative
review. Pigment Int 2023;10:80-6.

4. Milosheska D, Roskar R. Use of retinoids in topical antiaging
treatments: A focused review of clinical evidence for
conventional and nanoformulations. Adv Ther 2022;39:5351-75.

5. Zaki NS, Hilal RF. Use of a novel quantitative tool for
evaluation of pseudo-acanthosis nigricans: Acanthosis nigricans
area and severity index (ANASI). J Egypt Womens Dermatol
Soc 2021;18:119-28.

6. Likert R. A technique for the measurement of attitudes. Arch
Psychology 1932;22:55.

7. Davis EC, Callender VD. Post inflammatory
hyperpigmentation: A review of the epidemiology, clinical
features, and treatment options in skin of color. J Clin Aesthet
Dermatol 2010;3:20-31.

8.  Gold MH, Hu JY, Biron JA, Yatskayer M, Dahl A, Oresajo C.
Tolerability and efficacy of retinoic acid given after full-face
peel treatment of photodamaged skin. J Clin Aesthet Dermatol
2011;4:40-8.

9. Rajegowda HM, Kalegowda D, Madegowda SB, Manjunath K,
Thabassum A. To compare the efficacy and safety of trichloroacetic
acid peel with topical tretinoin in the treatment of acanthosis
nigricans: A randomized controlled study. J Pakistan Assoc
Dermatologists. 2019; 29:170-5.

10. Salati SA, Alqarawi LA, Alquraishi YF. Acanthosis nigricans: An
extensive review. J Pak Assoc Dermatol 2021;31:273-88.

11. Kutlubay Z, Engin B, Bairamov O, Tiiziin Y. Acanthosis

418 Indian Dermatology Online Journal | Volume 16 | Issue 3 | May-June 2025



12.

13.

14.

Indian Dermatology Online Journal | Volume 16 | Issue 3 | May-June 2025

Srinivasan, et al.: A study comparing 0.025% topical tretinoin versus 4% retinol peel and 10% retinol peel in acanthosis nigricans

nigricans: A fold (intertriginous) dermatosis. Clin Dermatol
2015;33:466-70.
Huang Y, Yang J, Li Y, Chen J, Song K, Wang X, et al. FGF21

is associated with acanthosis nigricans in obese patients. Int J
Endocrinol 2016;2:1658.

Patel NU, Roach C, Alinia H, Huang WW, Feldman SR. Current
treatment options for acanthosis nigricans. Clin Cosmet Investig
Dermatol 2018;11:407—13.

Carnevale Schianca GP, Rossi A, Sainaghi PP, Maduli E,

16.

Bartoli E. The significance of impaired fasting glucose versus
impaired glucose tolerance: Importance of insulin secretion and
resistance. Diabetes Care 2003;26:1333-7.

. Venkatswami S, Anandan S. Acanthosis nigricans: A flag for

insulin resistance. J Endocrinol Metabol Diabetes South Afr
2014;19:68-74.
Das A, Datta D, Kassir M, Wollina U, Galadari H, Jafferany M,

et al. Acanthosis nigricans: A review. J Cosmet Dermatol
2020;19:1857-65.

419



