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Abstract

Obijective: To assess clinical practice patterns, treatment preferences, safety monitoring practices, and clinicians' perceptions of
a botanical extract-based sunscreen formulation containing multiple plant-derived extracts, octinoxate, and titanium dioxide in
the management of acne, melasma, and polymorphic light eruption (PLE) among dermatologists in India. Methods: A cross-
sectional, nationwide, questionnaire-based survey was conducted among practicing dermatologists across India using a
structured 22-item questionnaire. The survey evaluated clinical practice patterns in the management of acne, melasma, and PLE,
including treatment preferences, photoprotection strategies, safety monitoring practices, and clinicians' perceptions of the extract-
based sunscreen formulation containing multiple plant-derived extracts, octinoxate, and titanium dioxide. Data were analyzed
using descriptive statistics. Results: A total of 623 dermatologists participated in the survey. Oily skin was reported by 46% of
respondents as the most common presenting complaint among patients with acne, while 50% indicated that acne was more
frequently encountered in female patients. Clindamycin (45.75%) and benzoyl peroxide (44.30%) were the most commonly
preferred first-line treatments for teenage acne. The majority (70.95%) reported occasionally encountering topical antibiotic
resistance in acne vulgaris during routine practice. Malar melasma (48.64%) was identified as the most frequently encountered
clinical subtype, and melasma was considered the most common cause of facial pigmentation by 67% of respondents.
Approximately 64% of dermatologists reported regularly monitoring patients for treatment-related adverse effects and
medication-associated complications. Based on the 5-point Global Improvement Scale, around 46% of respondents observed
marked improvement in sun-induced hyperpigmentation, ultraviolet protection, PLE, and solar urticaria with the extract-based
sunscreen formulation. Conclusion: This nationwide survey highlights clinical practice patterns in the management of acne,
melasma, and PLE among Indian dermatologists. The extract-based sunscreen formulation is perceived to provide clinical
benefits in photoprotection and the management of sun-induced dermatoses, supporting its use as an adjunctive sunscreen in
routine dermatological practice.
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1. Introduction

Acne vulgaris, melasma, and photodermatoses are among
the most frequently encountered dermatological disorders in
routine clinical practice and are associated with considerable
cosmetic concerns, psychosocial burden, and impaired quality
of life [1]. Acne vulgaris affects approximately 85% of indi-
viduals aged 12-25 years worldwide, while in India, it affects
an estimated 50-80% of adolescents and young adults, with an
increasing prevalence among adult women [2, 3]. Melasma is
a common acquired hyperpigmentary disorder characterized
by symmetrical brown-to-gray macules and patches on sun-
exposed areas, particularly the face. It affects approximately
11% of the global population, with nearly 68% of cases occur-
ring in women. Beyond its cosmetic manifestations, melasma
is associated with significant psychosocial distress, adversely
affecting self-esteem, emotional well-being, and quality of life
[4, 5]. Polymorphic light eruption (PLE), the most common
idiopathic photodermatosis, is also frequently encountered in
regions with high solar radiation, including India [6]. Given
the central role of UV radiation in the pathogenesis and exac-
erbation of these conditions, effective photoprotection re-
mains a cornerstone of their management.

Botanical sunscreen formulations incorporating multiple
plant-derived extracts with established UV filters have
emerged as promising adjuncts in the management of inflam-
matory and photo-induced skin disorders. The formulation
evaluated in the present survey contains Phellodendron
amurense bark extract, Salix alba (white willow) bark extract,
Rehmannia chinensis root extract, Azadirachta indica (neem)
leaf extract, Scutellaria baicalensis root extract, Houttuynia
cordata extract, soybean (Glycine soja) protein extract, Lacto-
bacillus/pear juice ferment filtrate, octinoxate, and titanium
dioxide. The synergistic actions of these ingredients provide
complementary anti-inflammatory, antioxidant, antimicrobial,
keratolytic, barrier-protective, depigmenting, and photopro-
tective effects. Botanical extracts such as Phellodendron
amurense, Scutellaria baicalensis, Azadirachta indica, Salix
alba, and Houttuynia cordata modulate inflammatory signal-
ing, reduce oxidative stress, and improve epidermal barrier
function, whereas Rehmannia chinensis, soybean protein ex-
tract, and Lactobacillus/pear juice ferment filtrate support skin
homeostasis, barrier repair, and hydration [7-14].

The formulation also incorporates two well-established ul-
traviolet filters. Octinoxate primarily absorbs UVB radiation
(280-320 nm), thereby preventing UV-induced erythema, ox-
idative stress, and DNA damage [15]. Titanium dioxide func-
tions as a broad-spectrum inorganic sunscreen that reflects,
scatters, and partially absorbs both UVA and UVB radiation,
providing additional photoprotection and reducing ultraviolet-
induced pigmentation and photodamage [16].

Despite the availability of numerous topical therapeutic op-
tions, evidence regarding dermatologists' treatment practices,
safety monitoring, and perceptions of the effectiveness of
multi-target topical formulations in routine clinical practice
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remains limited in India. Therefore, the present survey was
undertaken to evaluate current clinical practice patterns, treat-
ment preferences, safety monitoring practices, and dermatol-
ogists' perceptions of the effectiveness of the aforementioned
botanical extract-based formulation in the management of
acne, melasma, and photodermatoses in India.

2. Materials and Methods

2.1. Study Settings

Between June and December 2025, a cross-sectional, ques-
tionnaire-based survey was conducted among practicing der-
matologists involved in the management of patients with acne,
melasma, and photolichenoid eruption (PLE) across major cit-
ies in different regions of India. The study was designed to
assess current clinical practice patterns, treatment approaches,
photoprotection practices, safety monitoring, and clinicians’
perceptions regarding the effectiveness and safety of a botan-
ical extract-based formulation used in dermatological practice.
Ethical approval was obtained from the Bangalore Ethics In-
dependent Ethics Committee (ECR/355/Indt/KA/2022), rec-
ognized by the Drug Controller General of India. The survey
was conducted in accordance with the approved ethical stand-
ards.

2.2. Study Participants

Practicing dermatologists involved in the management of
patients with acne, melasma, and/or PLE were invited to par-
ticipate in the survey. A total of 623 dermatologists from ma-
jor cities across different Indian states participated in the study,
thereby providing broad geographical representation of clini-
cal practice across India. All participants provided the infor-
mation requested in the questionnaire.

2.3. Study Procedure

Dermatologists who consented to participate were provided
with a structured 23-item, multiple-choice questionnaire enti-
tled PHOTO-CARE (Photoprotection and Cutaneous out-
comes: Expert Perspectives study). The questionnaire as-
sessed routine clinical practice patterns related to acne, me-
lasma, and PLE, including disease burden, patient de-
mographics, clinical presentations, treatment preferences, and
challenges encountered in routine practice. It also evaluated
photoprotection strategies, sunscreen-prescribing practices,
indications for use of the botanical extract-based formulation
containing Phellodendron amurense bark extract, Salix alba
(white willow) bark extract, Rehmannia chinensis root extract,
Azadirachta indica leaf extract, Scutellaria baicalensis root ex-
tract, Houttuynia cordata extract, soybean (Glycine soja) pro-
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tein extract, Lactobacillus/pear juice ferment filtrate, octinox-
ate, and titanium dioxide. Additional information was col-
lected regarding treatment duration, safety monitoring prac-
tices, occurrence of treatment-related adverse events, and cli-
nicians’ perceptions of treatment outcomes using a 5-point
Global Improvement Scale.

Participants were requested to complete the questionnaire
independently and were permitted to omit any question they
did not wish to answer. Written informed consent was ob-
tained from all participants before participation in the survey.

2.4. Statistical Analysis

Survey responses were analyzed using descriptive statisti-
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cal methods. Categorical variables were summarized as fre-
quencies and percentages. The findings were presented in ta-
bles and figures generated using Microsoft Excel.

3. Results

Atotal of 623 dermatologists participated in the survey. Ap-
proximately half (50.08%) of the respondents reported en-
countering 10-20 cases of PLE per week in their routine clin-
ical practice. Nearly half (48.15%) of the respondents indi-
cated that 15-20 years was the age group most commonly af-
fected by acne. About 46% identified oily skin as the most
common presenting complaint among patients with acne (Fig-
ure 1).

17.34%
15.09%

Bumps All of the above

Figure 1. Distribution of responses on the most common presenting complaint among patients with acne in clinical practice.

More than half of the respondents (56.82%) considered
acne scars to be the most challenging complication of acne to
treat. Approximately 63% of clinicians reported that 11-25%
of female patients with acne presented with associated hormo-
nal variations. Around 50% of respondents reported observing
a higher frequency of acne presentations among female pa-
tients (Figure 2).

Nearly 51% of participants identified comedonal acne as
the most common clinical presentation. Approximately 46%
of clinicians preferred clindamycin as a first-line therapy for
teenage patients with acne, while 44% preferred benzoyl per-
oxide (Table 1). The majority (70.95%) reported that they oc-
casionally encountered topical antibiotic resistance in patients
with acne vulgaris during routine clinical practice (Figure 3).

Table 1. Distribution of responses on the first-line treatment prescribed in teenage patients with acne.

First-line treatment

Benzyl peroxide
Clindamycin
Salicylic acid

All of the above

Response rate (n = 623)

44.3%

45.75%

4.17%

5.78%
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Response rate (n = 623)

Male
4%

Figure 2. Distribution of responses on gender reporting more commonly with acne in clinical practice.

Response rate (n = 623)

Always

6%

Figure 3. Distribution of responses on the frequency of topical antibiotic resistance in acne vulgaris in clinical practice.

About 37% of clinicians prescribed the aforementioned ex-
tract-based formulation as an adjunct to acne treatment in 11-
25% of patients. About 49% of the participants reported malar
melasma as the most common clinical subtype encountered in
practice (Figure 4). More than half of the respondents (52.65%)

advised sunscreen along with skin-lightening agents in 51-75%
of patients with melasma. About 67% of respondents identified
melasma as the most common cause of facial pigmentation (Ta-
ble 2).

Table 2. Distribution of responses on the common cause of facial pigmentation seen in patients in clinical practice.

Cause

Melasma
Acne induced pigmentation
Reihls melanosis

All of the above

Response rate (n = 623)

67.26%
22.15%
1.12%
9.47%

105
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Figure 4. Distribution of responses on the common type of melasma seen in clinical practice.

Approximately 30% of dermatologists prescribed the ex-
tract-based sunscreen formulation as an adjuvant therapy in
21-30% of patients with melasma. Nearly 42% of clinicians
rated the use of the extract-based sunscreen formulation in
PLE as very good in clinical practice. One-third (33.55%) of
the participants prescribed topical steroids for 2 weeks in pa-
tients with PLE. About 36% of clinicians selected light-
weight, non-greasy, and no white cast as the most preferred
features of the extract-based sunscreen formulation. About
39% of clinicians reported that acne was the most common
indication for prescribing the extract-based sunscreen for-
mulation in clinical practice. About 47% of the participants
prescribed physical sunscreen for teenagers with acne in
clinical practice.

Approximately 64% of dermatologists reported regularly
monitoring patients for potential treatment-related adverse
effects and medication-associated complications (Table 3).
The majority (91.81%) had not observed any adverse drug
reactions associated with the extract-based sunscreen formu-
lation in their clinical practice. Based on the 5-point Global
Improvement Scale, 45% of experts reported marked im-
provement in sun-induced hyperpigmentation, protection
against ultraviolet radiation, PLE, and solar urticaria follow-
ing treatment with the extract-based sunscreen formulation
(Table 4).

Table 3. Distribution of responses on frequency of monitoring pa-
tients with potential side effects or complications of medications.

Frequency Response rate (n = 623)
Regularly 64.04%

Occasionally 27.61%

Rarely 8.35%
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Table 4. Distribution of responses according to the Global Improve-
ment Scale rating for sun-induced hyperpigmentation, protection
against UV radiation, PLE, and solar urticaria following treatment
with the extract-based sunscreen formulation.

Rate Response rate (n = 623)
No change 5.46%

Slight improvement 9.63%

Moderate improvement 39.33%

Marked improvement 45.59%

4. Discussion

Acne continues to represent a substantial clinical burden
among adolescents and young adults. The predominance of
patients aged 15-20 years and the high frequency of oily skin
and comedonal acne observed in the present survey indicate
that early recognition and timely initiation of evidence-based
treatment remain essential to prevent disease progression and
long-term sequelae. This observation is consistent with the es-
tablished pathophysiology of acne vulgaris, in which exces-
sive sebum production plays a pivotal role in follicular hyper-
keratinization, proliferation of Cutibacterium acnes, and the
subsequent inflammatory cascade. Vasam et al. similarly re-
ported that increased sebaceous gland activity is one of the
earliest and most prominent clinical features observed in pa-
tients with acne vulgaris [17]. Likewise, Dhoot et al. found
that excessive facial oiliness is among the most frequent con-
cerns leading adolescents and young adults to seek dermato-
logical care for acne [3]. Furthermore, the updated American
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Academy of Dermatology (AAD) guidelines identify in-
creased sebum production as one of the four major pathogenic
factors in acne and recommend treatment strategies that sim-
ultaneously target multiple pathogenic mechanisms to achieve
optimal clinical outcomes [18].

In the present survey, nearly half of the respondents re-
ported that acne was encountered more frequently in female
patients than in male patients. Similarly, Gugulus et al.
demonstrated the increasing prevalence of acne among adult
women, highlighting its growing clinical importance. Hormo-
nal fluctuations associated with menstruation, polyendocrine
metabolic ovary syndrome, pregnancy, and menopause, along
with cosmetic use and psychosocial factors, are considered
important contributors to the higher burden of acne in females
seeking dermatological care. Women are also more likely to
present with persistent, recurrent, or late-onset acne, which of-
ten requires prolonged management. Although acne com-
monly affects both sexes during adolescence, its persistence
into adulthood is substantially more frequent in women [1].
Furthermore, recent clinical guidelines recognize adult female
acne as a distinct clinical entity and recommend individual-
ized treatment strategies, including the use of hormonal ther-
apies in appropriately selected patients [18].

Another important finding of the present survey was the
preference for clindamycin as the first-line treatment for teen-
age patients with acne. Topical clindamycin is a well-estab-
lished antibiotic for the management of inflammatory acne
vulgaris. Armillei et al. reported that clindamycin remains an
effective component of acne therapy, particularly when used
as part of combination regimens [19]. Similarly, the National
Institute for Health and Care Excellence (NICE) guidelines
recommend topical clindamycin in combination with benzoyl
peroxide or a topical retinoid as a first-line treatment option
for adolescents with mild-to-moderate inflammatory acne.
Combination therapy is preferred over topical antibiotic mon-
otherapy because it enhances clinical efficacy while reducing
the risk of antimicrobial resistance [20]. The frequent prefer-
ence for clindamycin observed in the present survey suggests
that treatment practices among Indian dermatologists are
broadly aligned with contemporary evidence-based recom-
mendations, which emphasize the use of combination therapy
to optimize treatment outcomes and minimize the emergence
of antibiotic resistance.

A substantial proportion of dermatologists in the present
survey reported occasionally encountering topical antibiotic
resistance in patients with acne vulgaris. This finding under-
scores the ongoing challenge of antimicrobial resistance in
routine dermatological practice. A recent systematic review
and meta-analysis by Zhu et al. reported considerable geo-
graphic variation in clindamycin resistance, highlighting the
importance of antimicrobial stewardship in acne management
[21]. Furthermore, Karadag et al. emphasized that antibiotic
resistance remains a significant concern in acne therapy and
may contribute to reduced treatment efficacy and alterations
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in the skin microbiome [22]. Current AAD guidelines recom-
mend avoiding topical antibiotic monotherapy and advocate
combining topical antibiotics with benzoyl peroxide to mini-
mize the development of antibiotic resistance while improving
clinical outcomes [18].

In the present survey, malar melasma was identified as the
most frequently encountered clinical subtype, and melasma
was considered the most common cause of facial pigmentation.
This finding is consistent with several epidemiological studies
reporting the malar pattern as one of the predominant clinical
presentations of melasma, particularly among individuals with
darker skin phototypes. Gokhale et al. observed that the malar
type was highly prevalent in Indian patients with melasma, re-
flecting the influence of chronic sun exposure and genetic pre-
disposition [23]. Similarly, Ortonne et al. reported that the ma-
lar distribution is a common clinical pattern worldwide, alt-
hough its prevalence varies across different populations and
ethnic groups [24].

Melasma is widely recognized as one of the most common
acquired pigmentary disorders affecting the face and has a
considerable impact on patients' quality of life. Handel et al.
described melasma as one of the most prevalent facial pig-
mentary disorders worldwide, with a substantial impact on pa-
tients' quality of life [25]. Similarly, Gokhale et al. reported
that melasma is among the most common pigmentary condi-
tions encountered in dermatological practice in India, largely
attributed to chronic ultraviolet exposure, genetic predisposi-
tion, and hormonal influences [23]. Furthermore, a compre-
hensive review by Ogbechie-Godec and Elbuluk highlighted
melasma as the leading cause of acquired facial hyperpigmen-
tation and emphasized its chronic, relapsing nature and multi-
factorial pathogenesis [26].

Most dermatologists reported regularly monitoring patients
for treatment-related adverse effects and medication-associ-
ated complications. This practice is consistent with current ev-
idence and clinical guidelines, which emphasize the im-
portance of routine follow-up to assess treatment efficacy,
medication tolerability, patient adherence, and the early detec-
tion of adverse events. Navarrete-Dechent et al. demonstrated
that regular follow-up visits were significantly associated with
better treatment adherence and improved clinical outcomes in
patients with acne vulgaris [27]. Similarly, the NICE and the
European S3 guidelines advocate scheduled clinical reviews
to evaluate treatment response, monitor safety, and modify
therapy when necessary [20].

Based on the 5-point Global Improvement Scale, many cli-
nicians observed marked improvement in sun-induced hyper-
pigmentation, protection against ultraviolet radiation, poly-
morphic light eruption, and solar urticaria with the extract-
based sunscreen formulation. The botanical ingredients incor-
porated in the formulation have individually demonstrated
beneficial dermatological properties in experimental and clin-
ical studies. Phellodendron amurense and Scutellaria bai-
calensis extracts exhibit potent anti-inflammatory activity in
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experimental models of cutaneous inflammation and have tra-
ditionally been used in the management of inflammatory skin
disorders [28]. Azadirachta indica, Houttuynia cordata, and
Salix alba extracts possess antimicrobial, antioxidant, and
anti-inflammatory properties that may help reduce skin in-
flammation and support barrier function [8, 29]. In addition,
octinoxate and titanium dioxide provide established protection
against ultraviolet radiation, thereby reducing UV-induced
skin damage and pigmentary changes [30, 31].

In the present survey, approximately one-third of the re-
spondents identified lightweight texture, a non-greasy feel,
and the absence of a white cast as the most desirable attributes
of the formulation. These cosmetic characteristics are recog-
nized as important determinants of patient adherence, particu-
larly among individuals with acne-prone or oily skin and are
emphasized in current photoprotection guidelines to encour-
age consistent and long-term sunscreen use. Furthermore, the
favorable tolerability observed in routine clinical practice,
with more than 90% of dermatologists reporting no treatment-
related adverse drug reactions, suggests that the formulation
is well suited for long-term adjunctive use in the management
of pigmentary disorders and photodermatoses. Although these
findings are encouraging, prospective randomized controlled
studies are warranted to validate the clinical efficacy and long-
term safety of the formulation [7, 32, 33].

This study provides valuable insights into the current clini-
cal practices of dermatologists across India regarding the man-
agement of acne, melasma, PLE, and the use of extract-based
sunscreen formulation in routine practice. The large sample
size (n = 623) enhances the reliability of the findings and re-
flects contemporary prescribing trends, safety monitoring, and
clinicians' perceptions of treatment effectiveness. However,
this study has certain limitations. As a questionnaire-based
survey, the findings are based on clinicians' self-reported
opinions and experiences, which may be subject to recall and
response bias. Furthermore, the descriptive cross-sectional de-
sign precludes assessment of long-term clinical outcomes or
causal relationships.

Future Research Directions: While the findings of the pre-
sent study provide important insights into the topic, further re-
search is warranted to strengthen the evidence base. Future
studies should focus on larger, multicenter cohorts with longer
follow-up periods to enhance the generalizability of the find-
ings. Additionally, investigations involving diverse patient
populations, real-world clinical settings, and comparative ef-
fectiveness analyses would help validate these results and bet-
ter define their applicability in routine clinical practice.

5. Conclusions

The findings indicate widespread adoption of evidence-
based therapeutic approaches, routine use of photoprotection,
and regular monitoring for treatment-related adverse effects.
The extract-based sunscreen formulation is perceived by cli-
nicians as a safe and effective adjunctive sunscreen for the

management of pigmentary disorders and photodermatoses,
with most respondents reporting favorable clinical outcomes
and minimal adverse reactions. These findings support the in-
tegration of the extract-based sunscreen formulation into rou-
tine dermatological practice while emphasizing the im-
portance of individualized treatment strategies and compre-
hensive photoprotection.
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