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INTRODUCTION
Acne vulgaris is the most common skin condition seen by the 
dermatologists which occurs most commonly during adolescence, 
affecting an estimated 80-90% of teenagers. Medications for acne 
include benzoyl peroxide, antibiotics (either topical or by pill), 
retinoids, anti-seborrheic medications, anti-androgen medications, 
hormonal treatments, salicylic acid, alpha hydroxy acid, azelaic acid, 
nicotinamide, and keratolytic soaps. Early and aggressive treatment 
is advocated by some to lessen the overall long-term impact to 
individuals.[1]

Acne is a treatable disease, but the treatment usually lasts for many 
years and it may influence many aspects of patient’s life. In majority 
of the cases, the patient’s adherence to treatment is directly dependent 
on cost of treatment and compliance with treatment regimen is an 
essential element in overall effectiveness of therapy.

In the Indian market, drugs of various brands are available for the 
treatment of acne vulgaris. This creates a lot of confusion for the 
physician to decide the brand of choice for their patients. Literature 
search revealed very few studies which compared the cost of drugs of 
different brands for acne vulgaris.[2-4]

This study was planned to evaluate the drug usage pattern in acne 
vulgaris and also to estimate the cost difference between various brands 
of drugs available for treatment of acne vulgaris.

SUBJECTS AND METHODS
The study was started after getting approval from Institutional Ethics 
Committee. This study was a cross-sectional observational study. Data 
was collected from Feb 2015 to Jan 2016 by visiting Dermatology OPD 
for 2 random days per week and viewing the prescriptions during 
this study period. Sample size calculated considering the number of 
patients coming to our dermatology OPD for consultation of acne 
vulgaris per month and the visiting frequency of the investigator was 
180 subjects. Our study included total 183 subjects who gave written 
consent (>18 years of age)/assent (<18 years of age) for viewing their 
prescriptions/case sheet. Informed written consent was also taken from 
the dermatologists to view the prescriptions of their patients who came 
for consultation on acne vulgaris.

Following data was collected: 

1.	 Demographic details of patients: Age, Gender, Education and 
Occupation.

2.	 Number of visits for acne consultations and grade of acne vulgaris.

3.	 Prescribed drug details: Name, Formulations, strength, Dose, 
Duration, Route of administration, Time of administration and any 
written instructions given to patients related to drugs.

4.	 Total Cost of the treatment.

Prescribed drugs were classified according to their pharmacological 
class. The other details of prescribed drugs like contents, manufacturing 
company and price were obtained from reference books like CIMS and 
Drug Today. 

STATISTICAL ANALYSIS
Results were expressed in percentage or frequencies. The 
appropriateness of acne vulgaris treatment was assessed using American 
Academy of Dermatology guidelines 2016. The cost difference in the 
maximum and minimum price of the same drug manufactured by 
different pharmaceutical companies was calculated. The cost variation 
amongst the different drugs available for treatment of acne vulgaris was 
calculated by the formula:[5]

[ ]cost of highest priced brand cost of lowest priced brand
100

cost of lowest priced brand
−

×

RESULTS
This was an observational cross sectional study in which prescriptions 
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of 183 patients of acne vulgaris attending dermatology OPD of a tertiary 
care teaching hospital were analysed. Majority of the patients were ≤ 
20 years of age (n=80, 43.7%) in whom female patients outnumbered 
the male patients (F-108, M-75). 46.4% of our study subjects had acne 
vulgaris for >12 months duration. Of all subjects, 84% patients were 
diagnosed as Grade II acne vulgaris, 14% as Grade I and only 2% 
patients were having grade IV disease.

Grade I patients of acne vulgaris were treated with oral antimicrobials 
and antifungal drugs along with topical antibiotics, retinoid, 
antibiotics+retinoid combination or Benzoyl peroxide [Table 1]. 
Treatment with oral retinoids is seen started in the patients from Grade 
II acne vulgaris along with anti-histaminics, anti-inflammatory drugs 
and vitamin supplements given orally. Topical steroids alone or in 
combination with antifungal drug Terbinafine and other miscellaneous 
agents like natural remedies, face wash; shampoos were also prescribed 
for patients with grade II acne vulgaris [Table 2]. The treatment 
of grade IV acne vulgaris differed only by addition of oral steroid 
(Prednisolone) to the drug list along with same treatment drugs as for 
grade II acne [Figure 1].

Table 3 summarizes the most frequently prescribed drugs for the 
treatment of acne vulgaris in the study subjects with minimum and 
maximum cost of their formulations available in the Indian market. 
Percentage cost variation has been calculated for these drugs and tablet 
Hydroxyzine shows maximum cost variation (1130.76%) followed 
by Doxycycline (458.33%). The least cost variation was seen with the 
Mometazone+Terbinafine (4.76%) cream formulation. In our study, 
mean cost of treatment was for acne vulgaris Rs. 56.30/- per day with 
minimum cost of Rs. 15.50/- and maximum Rs. 155.70/- per day.

DISCUSSION
Acne is known to be a disease of the adolescents affecting approximately 
85%-90% of the teenagers.[6,7] It is most commonly present between 
the ages of 10 and 13 years in both sexes with the mean age of onset 
of acne being 11 years in girls and 12 years in boys.[8,9] Acne is now 
presenting earlier and lasting longer.[10] The results of this study shows 
that majority of the patients were of ≤ 20 years of age (n=80, 43.7%). 

The average age of the patients during the study period was 22.5 years.

When we considered the total number of study participants, female 
patients outnumbered the male patients (F-108, M-75). But this trend 
was exactly the opposite in adolescents <20 years age group where there 
were more males (58%) than females (42%). As we advanced to the 
higher age groups, number of female patients increased in them. In the 
age group of 21-25 years, there were 62% female’s verses 38% of males 
and so on. The >30 years age group consisted of all female patients 
(100%). Post‐adolescent acne, both persistent and late onset, is more 
common in women than in men.[10-12]

In our study majority of the patients (84%) were suffering from Grade 
II acne vulgaris. This result is in consistence with the observation made 
in a study conducted by Patro et al. in Odisha where around 60% of 
cases were of grade II. Another study done by Swati et al. also found a 
preponderance of grade II[13] (80%) acne presenting to the department 
of dermatology. Studies have shown that, adult acne in Indian patients 
usually presents as inflammatory papules and pustules of mild to 
moderate severity (Grade II).[12]

The various categories of drugs prescribed to these patients of acne 
vulgaris included retinoids, antimicrobials, antifungals, benzoyl 
peroxide, corticosteroids and certain miscellaneous agents like 
anti-histaminics, anti-inflammatory drugs, shampoos, face wash, 
moisturising / lightening creams, etc.

We found that retinoids (Tretinoin, Adapalene, and Isotretinoin) were 
prescribed both topically as well as orally in total 30% of the patients. 
Topical tretinoin and adapalene are recommended as monotherapy 
in primarily comedonal acne, or in combination with topical or oral 
antimicrobials in patients with mixed or primarily inflammatory 
acne lesions. These can also be safely used in the management of 
preadolescent acne in children. Oral isotretinoin was recommended in 
our study patients for the treatment of some cases of Grade II and all 
cases of Grade IV acne. Isotretinoin is appropriate for the treatment 
of moderate acne that is treatment-resistant or for the management 
of acne that is producing physical scarring or psychosocial distress.[12] 
Low-dose isotretinoin can be used to effectively treat acne and reduce 

Drug Category Oral drugs Topical agents
Retinoid

197 (30%)
Isotretinoin 

28 (14%)
Tretinoin 52 (26%)

Adapalene 117 (60%)

Antimicrobials
325 (43%)

Azithromycin 76 (23%)
Doxycycline 53 (16%)
Minocycline 27 (8%)
Cefpodoxime 5 (2%)

Amoxicillin 4 (1%)

Clindamycin 146 (46%)
Nadifloxacin 5 (2%)

Antifungal
64 (9%)

Fluconazole
23 (40%)

Terbinafine 7 (11%)
Ketoconazole 21 (33%)

Corticosteroids
19 (3%)

Prednisolone
5 (26%)

Mometazone
14 (74%)

Miscellaneous
194 (26%)

Antihistaminics
(Hydroxyzine, Levocetrizine)

Anti-inflammatory
(Diclofenac+Serratiopeptidase)

Vitamins

Azelaic acid
Allantoin

Aloe Vera gel combinations
Cetyl+Stearyl Alcohol

Benzoyl peroxide
Glycolic acid

Hydroquinone
PABA
Zinc

Face wash and moisturising / lightening creams 

FDCs
(31%)

Amoxicillin+Clavulanic acid
Diclofenac+Serratiopeptidase

Adapalene+Clindamycin
Aloe Vera+liquid paraffin

Mometazone+Terbinafine Allantoin+Clindamycin Nicotinamide+Clindamycin
Aloe vera+Calamine Ketoconazole+Zinc shampoo

Face wash and moisturising/lightening creams

Table 1: Categories of drugs used for the treatment of acne vulgaris in the study subjects
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the frequency and severity of medication-related side effects.[14]

Topical antimicrobials (e.g., erythromycin and clindamycin) are 
effective acne treatments, but are not recommended to be prescribed 
alone because of the risk of development of bacterial resistance. 
They should always be given along with another topical or systemic 
antimicrobial; retinoids (oral or topical); benzoyl peroxide, etc.[14] 
Similar prescription trend was seen in the study which speaks about 
the rationality of prescriptions for acne vulgaris in this set up.

Regarding systemic antimicrobials use, American Academy of 
Dermatologists have proposed that systemic antimicrobials should 
be recommended in the management of moderate to severe acne and 
forms of inflammatory acne that are resistant to topical treatments. 
They also proposed doxycycline and minocycline are more effective 
than tetracycline, but neither is superior to each other whereas oral 
erythromycin and azithromycin can be effective in treating acne but 
its use should be limited to those who cannot use tetracycline.[14] In our 
study, we found that Azithromycin was the most frequently prescribed 
oral antimicrobial which was preferred to be prescribed before trying 
out tetracycline antimicrobials. This observation is in contrast to the 
recommendations by the American Academy of Dermatologists 
(2016). We sought the explanation for this deviation in practice of using 
antimicrobials from the consulting dermatologists. As tetracyclines 
are associated with photosensitivity reactions and gastrointestinal 
upset more often than that with Azithromycin, they preferred to use 
Azithromycin over tetracycline group of drugs in acne treatment. 
Additionally, in mild and non-inflammatory acne they prescribed 
Azithromycin over tetracycline as it is known to be safe and effective 
with better patient compliance.[15-17]

In our study, we found that antifungals were prescribed orally or topically 
in some cases. This may be because of infection by pityrosporum 
species leading to the development of folliculitis, an infection of the 
hair follicles. This fungus can be found in small numbers in stratum 
corneum and hair follicle in up to 90% individuals without any disease.
[18,19] As acne vulgaris and pityrosporum folliculitis coexist it may be 
necessary to combine antifungal treatments along with typical acne 

medications. Traditional acne therapies, especially antimicrobials 
given alone can alter normal flora and worsen this condition.[20] We 
came across 39 such prescriptions where antifungals were given along 
with antimicrobials.

Benzoyl peroxide or combinations with erythromycin or clindamycin 
are effective in acne treatment and prevention of bacterial resistance. 
These are recommended as monotherapy for mild acne, or in 
conjunction with a topical retinoid, or systemic antibiotic therapy for 
moderate to severe acne.[14] Similar use was noted in our study where 
Benzoyl peroxide was prescribed in all grades of acne either alone or in 
combination with the above said antimicrobials.

As far as prescription of corticosteroids for acne vulgaris is concerned, 
in our study, it was recommended for some patients of Grade II topically 
(Mometasone+Terbinafine) and for all patients of Grade IV acne 
orally (prednisolone) as well as topically. It was found that the topical 
steroid+antifungal preparation were prescribed to patients who were 
suffering from both acne and tinea infections. Oral corticosteroids were 
preferably given to patients who had severe inflammatory acne which 
is also recommended by the American Academy of Dermatologists 
(2016).[14,20,21]

Indian markets are flooded with a huge number of branded 
formulations which are available for every drug molecule. But there 
is always a pricing difference between the different brands of the 
same formulation. Pharmacists may not dispense the same brand as 
prescribed by the doctor and try to substitute it with other alternatives, 
quoting the reason of non-availability. This is often done with vested 
interest for economic gains as some brands have a higher profit margin.

Due consideration must be placed on pricing of drugs in the Essential 
Drug List to increase their accessibility to common people. Drug Price 
Control Order (DPCO) appears to be an effective tool to keep in rein 
the drug prices.[22]

In our study, we had compared the cost of different brands of anti-
acne drugs. The drug prices available in CIMS and Drug Today were 
compared, as they are commonly referred source of drug information 
and are updated regularly. It is observed from our results that there 
is a wide (from 4.76% to 1130.76%) variation in prices of these drugs 
manufactured by different pharmaceutical companies. The maximum 
cost variation is seen with Hydroxyzine (1130.76%) followed by 
Doxycycline (458.33%), This might be due to the fact that the drug is 
manufactured by many pharmaceutical companies and hence available 
options may vary much in their prices and the least cost variation is seen 
with the Mometazone+Terbinafine (4.76%) combination cream [Table 
3]. This might be due to the fact that the drug is not yet manufactured 
by many pharmaceutical companies and hence available options do 
not vary much in their prices. A study on percentage cost variation of 
anti-diabetic drugs done by Jadhav et al. concludes that as the number 
of manufacturing companies increases, the percent price variation also 
increases.[23,24]

The reasons for this price variation have been worked-on by many 
researchers and could be as follows:[25-30] 

1. The existing market structure of the pharmaceutical industry

2. Asymmetry of information or imperfect information

3. Industry costs

4. Government regulations and pricing policies

5. Costs of raw supplies, distribution and promotion

6. Economic goals of the parent company, target return on investment.

It is felt that physicians could provide better services and reduce costs 
of drugs if information about drug prices was readily available. In our 

Category n (%)
Number of prescriptions 183

Total no. of drugs prescribed 758

Total no. of drugs prescribed through oral route 250 (33%)
Total no. of drugs prescribed through topical route 508 (67%)
Average no. of drugs prescribed per prescription 4.14
No. of fixed dose combinations prescribed 233 (31%)

Table 2: Analysis of prescriptions for patients of acne vulgaris
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Figure 1: Types of drug formulations prescribed to study subjects of acne 
vulgaris
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study, mean cost of treatment was Rs.56.30/- per day with minimum 
cost of Rs.15.50/- and maximum was Rs.155.70/-. Cost is a crucial issue 
in patient’s adherence especially for patients with chronic disease as 
the treatment period could be prolonged.[31] Increasing medication 
adherence may produce a greater benefit to the patient’s disease than 
improvements in specific medical therapy.

CONCLUSION
The study revealed that the prescriptions for acne vulgaris were found 
to be according to the standard guidelines but there was a wide per day 
cost variation in the treatment given to these patients who ranged from 
Rs. 15.50 to Rs. 155.70/-.
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