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ABSTRACT

Background Acne vulgaris, commonly known as acne, is a chronic skin condition characterized by
the occurrence of comedones , papules, pustules and sometimes cysts with nodules. It primarily
affects adolescents and young adults, but can persist into adulthood.

Objective: To evaluate the efficacy of doxycycline gel versus zinc oxide in the treatment of
moderate acne vulgaris at tertiary care Hospital, Karachi.

Study design: Randomized controlled trial.

Place and duration of study: This study was conducted at Department of Dermatology, Dow
university hospital, Karachi from November 2023 till February 2024.

Methodology: Data was prospectively collected from patients after taking consent. The sample size
for the study was 100 patients, 50 in each group (A- doxycycline gel and B- zinc oxide gel) were
included. Patients presenting with moderate acne vulgaris in either group were assessed for degree
of improvement using Global Acne Grading Scale and patients achieving a score of < 18 after 12
weeks of treatment was labeled as efficacy. Data was analyzed on SPSS Version 22.

Results: The study involved participants aged 20-70 years with Group A (mean age 24.20+5.99)
and Group B (mean age 26.221+6.50). In both groups, predominantly there were females, majority
in the 20- 49 age range. Efficacy was significantly higher in Group B (82%) compared to Group A
(12%). Stratification by gender, and age revealed substantial differences in efficacy, particularly for
participants with acne duration < 3 months.

Conclusion: The outcome of this study demonstrates that zinc oxide gel had better efficacious
results compared to the doxycycline gel monotherapy after 12 weeks of treatment.
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INTRODUCTION:

Acne vulgaris (AV) is a widespread skin condition that affects the pilosebaceous unit, manifesting
as both non inflammatory and inflammatory lesions characterized by comedones, papules, pustules
and nodules which can lead to varying degrees of scarring[1]. Typically emerging during
adolescence, it has a lifetime prevalence of around 85%. The condition's pathogenesis involves a
complex interplay of factors, including abnormal follicular keratinization, androgen-driven sebum
production, colonization by Propionibacterium acnes and intricate inflammatory processes that
involve both innate and adaptive immunity. This multifaceted process ultimately contributes to the
development of acne lesions and associated scarring[2,3]. The multifactorial nature of acne
pathogenesis involves an interplay of sebum production, follicular hyperkeratinization, bacterial
colonization and inflammation. Understanding these underlying mechanisms has enabled the
development of targeted therapies that address specific aspects of acne development. By inhibiting
sebum production, reducing bacterial loads or minimizing inflammation, these treatments aim to
mitigate the severity of acne and prevent long-term scarring[4]. As research continues to uncover
the complexities of acne pathogenesis, new therapeutic targets are being identified, paving the way
for innovative treatments that can provide improved outcomes for individuals affected by this
common skin condition[5,6].

Doxycycline gel is a widely used antibiotic that exhibits potent anti-acne properties. By inhibiting
the growth of Propionibacterium acne, a bacteria linked to acne development, doxycycline reduces
acne lesions and inflammation. Additionally, its anti-inflammatory effects help mitigate the severity
of acne[7]. It is often prescribed for moderate to severe acne cases, offering a valuable treatment
option for individuals affected by this common skin condition. However, the extensive use of
antibiotics for acne has led to the emergence of antimicrobial resistance, including resistance in
Propionibacterium acnes, highlighting the need for alternative and complementary treatments i.e,
Zinc oxide etc [8,9].

Zinc oxide gel has dual antibacterial and anti-inflammatory properties make it an effective
treatment for reducing acne. The dual properties of zinc make it a valuable component in acne
management, potentially helping to reduce lesion counts, inflammation and bacterial colonization.
Current guidelines emphasize avoiding prolonged monotherapy for chronic conditions like acne,
which can lead to resistance and reduced efficacy[10,11]. Recent advancements in understanding
acne's pathogenesis have led to emerging treatment modalities. A study found that Zinc oxide gel
tends to be effective in 53.19% of cases, with 50% of patients achieving complete clearance after 12
weeks, compared to 50% efficacy with doxycycline.

The study highlighted the efficacy and safety of topical zinc oxide gel versus doxycycline gel in the
treatment of acne vulgaris. The study aims to evaluate the effectiveness of these two treatments in
reducing acne lesions, inflammation and improving overall skin appearance. Additionally, the study
seeks to assess the tolerability and safety profile of both treatments, with a focus on minimizing
adverse effects and optimizing patient outcomes. By comparing these two treatments, the study aims
to provide valuable insights into the most effective topical therapy for acne vulgaris, ultimately
informing clinical decision-making and improving patient care.

METHODOLOGY

A randomized control trial included 100 patients, aged 20-70 years, of both genders, presenting to
the Department of Dermatology, Dow university hospital, Karachi with acne vulgaris were included.
Using the Global Acne Grading Scale, we assessed lesion severity, grading comedones, papules,
pustules and nodules. Patients with a global score of 19-30 were included. After 12 weeks of
treatment, we evaluated the degree of improvement using the same scale, defining efficacy as a
score of < 18. This assessment allowed us to compare treatment outcomes in patients with moderate
acne vulgaris.
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The study excluded patients with a history of systemic treatments, unrealistic expectations, disease
duration over 3 months, secondary skin infections, pregnancy, lactation and severe hematological
abnormalities. After obtaining institutional ethical review committee approval, patients provided
written informed consent and demographic information. Patients were randomly allocated to either
Group A (doxycycline gel) or Group B (Zinc oxide gel). Doxycycline and Zinc oxide gel was
applied once daily for 12 weeks.

Ethical considerations
The study was approved by the institutional IRB of Dow University of Health Sciences.

STATISTICAL ANALYSIS

Data analysis using SPSS Version 22 included calculating means, standard deviations, frequencies
and percentages. Chi-square tests compared treatment efficacy between groups, with effect
modifiers controlled through stratification. A p-value of < 0.05 was considered significant.

RESULTS

The demographic analysis of the study population revealed an age range of 20-70 years, with a mean
age of 24.20+5.99 years in Group A (doxycycline gel ) and 26.22+6.50 years in Group B (Zinc oxide).
Notably, the majority of patients in both groups fell within the 20-49 years age range, indicating that
acne vulgaris predominantly affects young to middle-aged adults.
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Fig 1: Gender distribution of two groups of the study participant

Furthermore, the study showed a female predominance in both groups, suggesting that females are
more likely to seek treatment for acne vulgaris. The efficacy analysis yielded striking results, with a
significant difference between the two treatment groups. Group B (Zinc oxide gel) demonstrated a
substantially higher efficacy rate of 82%, compared to 12% in Group A (doxycycline gel ). This
notable difference highlights the potential superiority of Zinc oxide gel in treating acne vulgaris.

Table-1 Clinical Characteristics Of The Two Groups

| Clinical Variables Efficacy Group A n =50 | Efficacy Group B n=50 |

Age (years) 24.20 £5.99 26.22 + 6.50

Age 21 (42%) 21 (42%)

50-70 Years 29 (58%) 29 (58%)

20-49 Years

Duration of Acne Vulgaris | 24 (48%) 20 (40%)

< 3 Months 26 (52%) 30 (60%)

> 3 Months
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To control for potential confounding factors, stratification analysis was performed based on gender,
age and duration of acne wvulgaris. The gender-specific efficacy analysis revealed statistically
significant p-values of 0.001 for both males and females, indicating that the treatment efficacy was not
influenced by gender.

Table-2 Stratification For Efficay of participants in the study

Yes (6) No (44) Yes (41) No (9)
50-70 Years 02 (9.5%) | 19 (90.5%) | 17 (81%) | 04 (19%)  0.001
20-49 Years 04 (13.8%) | 25 (86.2%) | 24 (82.8%) | 05 (17.2%) 0.001
Male 02 (11.1%) | 16 (88.9%) | 17 (70.8%) | 07 (29.2%) 0.001
Female 04 (12.5%) | 28 (87.5%) | 24 (92.3%) | 02 (7.7%)  0.001
< 3 Months 04 (16.7%) | 20 (83.3%) | 18 (90%) | 02 (10%)  0.001
> 3 Months 02 (7.7%) | 24(92.3%) | 23 (76.7%) | 07(23.3%) 0.001

Similarly, when stratified by duration of acne vulgaris (< 3 months), the efficacy rates varied
significantly between the two groups, with 16.7% in Group A and 90% in Group B achieving desired
outcomes (p-value 0.001). These findings suggest that Zinc oxide gel is more effective than
doxycycline gel in treating acne vulgaris, particularly in patients with shorter disease duration.

DISCUSSION

Acne vulgaris, a prevalent skin condition among adolescents has a profound impact on an
individual's quality of life, extending beyond physical symptoms to affect self-esteem, psychosocial
development, and overall well-being[12,13]. Over the past two decades, significant advancements
have been made in understanding the underlying causes of acne, driving the development of
innovative therapeutic approaches[14]. These novel treatments target specific factors that contribute
to acne pathogenesis, offering improved management options for this common condition. By
addressing the complex interplay of factors involved in acne development, these medications aim to
provide more effective and targeted therapy, ultimately enhancing treatment outcomes and patient
quality of life [15,16].

Zinc oxide boasts a unique dual-action profile, combining potent anti-inflammatory and
antimicrobial properties. Given its dual therapeutic effects, it merges as an attractive option for
physicians seeking to address acne effectively. By leveraging its  multifaceted mechanism of
action, clinicians can target both the bacterial and inflammatory components of acne pathogenesis,
potentially leading to improved treatment outcomes[17]. In this way, zinc oxide gel offer a
promising solution for patients seeking effective, well-tolerated and convenient acne therapy
[18.19]. Furthermore, zinc's immune-boosting properties can help prevent infections and support
overall skin health.

A comparative analysis of both the mentioned treatment of acne vulgaris revealed striking
differences in efficacy. Specifically, a mere 12% of patients treated with doxycycline experienced
significant improvement, whereas a substantial 82% of patients receiving zinc oxide demonstrated
notable benefits[20-22]. This disparity in efficacy is consistent with prior research highlighting
doxycycline established role in acne management. A key factor contributing to zinc oxide ’s
superior efficacy may be its dual mechanism of action, which combines potent anti-inflammatory
and antimicrobial properties. In contrast, doxycycline primarily targets the bacterial component of
acne pathogenesis[23]. By simultaneously addressing both the inflammatory and microbial aspects
of acne, zinc oxide may offer a more comprehensive treatment approach, ultimately leading to
improved patient outcomes[24].

These findings emphasize the importance of personalized acne treatment, taking into account
individual patient characteristics and responses. The significant difference in efficacy between
doxycycline and zinc oxide underscores the need for clinicians to carefully consider the mechanisms
of action and patient profiles when choosing topical treatments. To further validate these results,
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additional research with larger, more diverse populations, including various acne severities and
demographics, is necessary to ensure the generalizability of these findings.

CONCLUSION:

Zinc oxide gel demonstrated superior efficacy and a favorable safety profile compared to
doxycycline gel after 12 weeks. As an anti-inflammatory and antibacterial agent, zinc oxide proved
effective in treating acne vulgaris with minimal side effects, making it a well-tolerated option for
once-daily application. However, further studies are necessary to assess its long-term efficacy,
safety and impact on quality of life, as well as to determine optimal treatment selection.
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