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Introduction

Chemical peels are methods to cause a chemical ablation of  de-
fined skin layers to induce an even and tight skin as a result of  the 
regeneration process [1, 2]. The actual peeling procedure involves 
the application of  a caustic chemical substance to destroy layers 
of  the skin such that they are then spontaneously eliminated over 
several days and repair mechanisms of  the epidermis and dermis 
are induced. The mechanical action of  peeling, even when limited 
to the epidermis, is able to stimulate regeneration via pathways in 
the dermis that are not well understood. The depth of  destruction 

depends on the substance used and its concentration. The use of  
chemical peels has been reported since antiquity, but a standard-
ized and scientifically based technique has emerged only over the 
past decades [3]. The chemical face peel is among the 5 most com-
mon cosmetic procedures performed for individuals in the 35- to 
50-year age group in USA [4].

Various chemical peeling agents and strategies are used to repair 
the effects of  photodamage and acne such as acne wrinkles, dys-
chromia, and actinic keratosis [5]. Salicylic acid peel has been es-
tablished as an effective treatment modality of  treatment of  acne 
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and it is used widely be different dermatologists [6]. Although 
generally safe and predictable, this peel has a significant period of  
5 to 7 days during which visible peeling of  the skin occurs with 
erythema and other side effects. This morbidity is a deterrent to 
many prospective patients because it can interfere with work and 
social interactions [7]. Majority of  patients perceive acne itself  as 
a cause of  social, psychological and emotional distress and ad-
verse effects caused by drugs can enhance this disease burden to 
the patient and adversely affects quality of  life [8]. Adverse effect 
of  salicylic acid ranges from dryness, mild erthyma and itching to 
severe S J syndrome and salicylism [9]. 

Moreover, cost of  the cosmetic treatment is also very high in de-
veloping countries like India. Various formulations are available 
for salicylic acid peels in market with huge prize differences. Cost 
of  the treatment is also one of  the selection criteria for any treat-
ment for the given patient especially when cost is bared by the pa-
tient himself  which enhances the out of  the pocket health budget. 
[10] In India, health care costs are more impoverishing than ever 
before and almost all hospitalizations, even in public hospitals 
leads to Catastrophic Healthcare Expenditure (CHE) and over 63 
million people are facing poverty every year due to health care 
costs alone [10]. Healthcare access in India is affected with 70:70 
paradox; 70 per cent of  healthcare expenses are incurred by peo-
ple from their pockets, of  which 70 per cent is spent on medi-
cines alone, leading to impoverishment and indebtedness [11]. For 
decades, economic planners of  India regarded health expenditure 
as financially nonproductive social spending and public financing 
levels were low and total spending on healthcare was about 4.1% 
of  GDP [12]. At the prescriber level, if  we can give the patient a 
more cost-effective alternative, it can help in reducing the health 
expenditure of  the patients. 

Although salicylic acid appears to be the miracle cosmetic ingre-
dient of  the 1990s, there are genuine safety concerns associated 
with its extended use [13]. According to principles of  rational 
therapy, any drug is selected on the basis of  efficacy, safety, suit-
ability and cost of  the treatment for the patient. Therefore, this 
study was aimed to evaluate the tolerance, safety profile and cost 
effectiveness of  superficial chemical peeling agent salicylic acid 
either commercially available or freshly prepared in treatment of  
acne vulgaris.

Methodology

Study Setting

This was a randomized open label study carried out in dermatol-
ogy department of  a tertiary care teaching hospital in western 
India over the period of  one year May 2016 to April 2017.

Participant Selection

Inclusion criteria: Patients attending to dermatology outpatient 
department were screened and those diagnosed with acne vulgaris 
(n = 123) were included. Diagnosis of  acne was mainly based 
on clinical examination by the qualified dermatologist. Patients 
of  age 12 years and more and both gender with mild to moder-
ate acne with facial lesions only were included in the study. Only 
newly diagnosed and those who did not take any treatment for last 
15 days were included for the study. 

Exclusion criteria: Pregnant and lactating mothers, patients with 
known history of  hypersensitivity reaction to salicylates or aspi-
rin, patients with history of  herpes simplex, patients with drug 
induced acne and patients with history of  keloid formation were 
excluded from the study. Patients not willing to participate in the 
study and not willing to give written informed consent were also 
excluded.

Ethical Consideration

The study protocol was approved by Human Research Ethics 
Committee of  the institute prior to commencement of  study. 
Permission from the hospital superintendent and head of  the der-
matology department was also obtained before conducting the 
study. All the patients participating in the study were explained 
clearly about the purpose and nature of  the study in the language 
they understood. Written informed consent was obtained before 
including them in the study. In case of  minor, written informed 
consent from the parent/legal guardian was obtained in addition 
to assent from the adolescent.

Study Procedure in Detail

All outdoor patients, new as well as old, meeting the inclusion 
criteria attending to dermatology department were interviewed 
for the first time on the day of  enrollment and their case sheets 
were reviewed to gather necessary information -as on that day- to 
fill up case record forms. Detailed history and examination was 
carried out by treating dermatologist. Details of  the symptoms, 
duration, site, and type of  lesions, any keloidal tendencies in the 
patient or in the family, presence of  viral infection, local tumors 
and evolving dermatoses were noted. Counting of  lesions was 
done in good nature light with the help of  a hand lens. Acne grad-
ing was done using lesion count: grade 1 (total number of  lesions 
< 10/100 cm2), grade 2 (10 – 20/100 cm2), grade 3 (20 - 30/100 
cm2) and grade 4 (>30/100 cm2) [14]. After the examination and 
checking the suitability of  using SA superficial chemical peel pa-
tients were randomly assigned to two groups.

Randomization and group Allocation

All patients were randomly assigned into group A and B using 
random number table.

Group A: Patients with acne vulgaris treated with commercially 
available 30% salicylic acid peeling.

Group B: Patients with acne vulgaris treated with freshly prepared 
30% salicylic acid peeling (Which was prepared by adding 3gms 
of  salicylic acid powder into 10 ml of  denatured spirit). 

Intervention SA Peel

All the patients were applied with superficial peeling either com-
mercially available or freshly prepared as standard method of  ap-
plication [15]. 

Before peeling, the face was washed with soap and water to re-
move any makeup, dust and debris and was scrubbed with spirit 
gauze. Peeling was done with cotton wool applicator dipped in re-
quired solution with smooth strokes to the affected areas with pa-
tient lying supine at an angle of  45° with closed eyes and plugged 
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ears. Application was completed within 30 seconds and termina-
tion was done by cleaning the face with cold water but avoiding 
rubbing.

Patients were made to sit in front of  a fan, if  required, immedi-
ately after peeling. The contact time ranged from 5-7 minutes for 
each session. Avoidance of  the use of  soaps and sun exposure 
at least for one following day was strongly advised. Patients were 
prescribed daily use of  physical block sunscreens during daytime 
with SPF >30. They were cautioned not to apply any cream or 
face wash containing salicylic acid, or retinoids. All the patients 
were followed up every 15 days till 3 months and tolerance to 
therapy and development of  any side effects were recorded at 
each follow up visit.

Analysis of  Adverse Events

All the ADRs either spontaneously reported and those identified 
by physician were reported and analyzed. The primary researcher 
was trained in identification and reporting and analysis of  the ad-
verse drug events. In case of  conflict in analysis of  the reports, 
the opinion of  the treating physician was also obtained. All ADRs 
were analyzed for its causality assessment using WHO-UMC cri-
teria [16]. Severity of  ADEs were analyzed using scale of  Hartwig 
and Siegle [17] and preventability of  ADEs was analyzed using 
criteria of  Schumock and Thornton modified by Lau et al., 2003 
[18].

Analysis of  Tolerance of  the Treatment

Tolerance of  the treatment was assessed subjectively from Grade 
0 to 4: (Grade 0 = extremely painful and intolerable, Grade 1 = 
painful and barely tolerable, Grade 2 = tolerable with significant 
discomfort, Grade 3 = tolerable with mild discomfort, Grade 4 = 
acceptable without any discomfort at all).

Cost Analysis

Calculation of  cost of  freshly prepared SA peel and commercially 
available SA peel per sitting was done.

Statistical Analysis

All data were analyzed with the help of  Microsoft excel 2010. 
Data were represented as actual frequency, mean, percentage, 
standard deviation as appropriate. Chi-square test was used for 
analysis and association of  qualitative data. Unpaired t test was 
used for comparison between the groups, and paired t test was 
used for within group comparisons. P values < 0.05 were consid-
ered significant.

Results

Total 123 patients enrolled for the study of  which 60 were as-
signed to group A (commercially available SA peel group) and 63 
were assigned to group B (freshly prepared SA peel group). The 
mean age of  the patients was 23.47 ± 5.62 and 22.99 ± 6.35 years 
respectively in commercially and freshly prepared SA groups. 
Majority (55.28%) patients belong to 21-30 years of  age with fe-
male preponderance. Highest patients (52.03%) had Fitzpatrick 
skin type IV, followed by type III in 37.40% patients and type V 
in 6.5% of  patients. Most common presentation of  acne is with 
papules in all (100%) patients, followed by comedones in 93.4%, 
pustules in 22% and nodules or cyst in 10% of  patients. Onset 
of  acne was in between the ages of  12-15 years in more than 
half  (56.7%) of  the patients. There was no significant difference 
among the baseline characteristics of  acne patients in both the 
groups (p>0.05).

Analysis of  ADRs

Out of  total 123 patients enrolled for the study, 32 (26.01%) de-
veloped some or other ADR. Total 47 adverse events (38.21%) 
were recorded in these 123 patients. Most common ADR was 
burning sensation followed by erythema and dry skin. Compari-
son of  ADRs in both the groups has been shown in Table 1. Ad-
verse events were reported significantly higher (p<0.05) in freshly 
prepared SA peel group (29, 62.96%) as compare to commercially 
available SA peel group (18, 37.03%).

Table 1. ADRs distribution in patients of  acne treated with salicylic acid peel (n=47 events).

Sr.no. Reported reaction No. of  events in commercial-
ly available SA peel group 

No. of  events in freshly 
prepared SA peel Group Total

1 Exfoliation 1 (2.12) 2 (4.26) 3 (6.38)
2 Burning sensation 7 (14.89) 9 (19.15) 16 (34.04)
3 Erythema 3 (6.38) 6 (12.77) 9 (19.15)
4 Itching 2 (4.26) 2 (4.26) 4 (8.51)
5 Photosensitivity 2 (4.26) 3 (6.38) 5 (10.64)

6 Hyperpigmentation 
/ skin darkening 1 (2.12) 2 (4.26) 3 (6.38)

7 Dry skin 2 (4.26) 4 (8.51) 6 (12.77)
8 Maculopapular Rash 0 1(2.12) 1(2.12)

Total 18 (38.30%) 29 (61.70%)* 47 (100%)

*chi-square test, p value<0.05: total number of  adverse events reported was significantly higher in freshly prepared SA peel group as 
compare to commercially available SA peel group.
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Causality Assessment of  ADRs

It was carried out using WHO-UMC criteria as shown in Table 
2. Majority of  ADRs (28, 59.57%) were of  “possible” category 
followed by “probable” category (16, 34.04%), “certain” category 
(2, 4.26%) and only one case (2.13%) fell in category of  unlikely/
doubtful.

Severity Assessment of  ADRs

On evaluating severity assessment by Hartwig scale, out of  47 ad-
verse drug reactions, 41 (87.23%) were mild and 6 (12.77%) were 
moderate. None of  the patient developed serious ADR (Table 3).

Preventability Assessment of  ADRs

The preventability assessment of  ADRs was carried out using 
modified Schumock and Thornton scale. As shown in Table 4, 
majority of  ADRs were not preventable (24, 51.06%) followed 
by definitely preventable 16 (34.05%) and 7 (14.89%) probably 
preventable.

Analysis of  tolerance of  drug therapy among both groups

Both the peels were well tolerated by almost all the patients (Ta-
ble 5). 57.14% patients in freshly prepared group and 68.33% in 
commercially available group rated the treatment as acceptable 
without any discomfort at all.

Table 2. Causality assessments of  ADRs using WHO-UMC scale.

Causality category WHO-UMC Scale Number of  ADRs (%)
Certain/Definite 2 (4.26)

Probable 16 (34.04)
Possible 28 (59.57)

Unlikely/Doubtful 1(2.13)
Conditional/Unclas-

sifiable
0

Total 47(100)

Table 3. Severity of  Adverse Drug Reactions (Hartwig Scale).

Severity Severity 
Level 

No. of  events 
(%) Total (%)

Mild
1 32 (68.09) 41 

(87.23%)2 9 (19.14)

Moder-
ate

3 4 (8.51)
6 

(12.77%)4a 1 (2.13)
4b 1 (2.13)

Severe
5 0

06 0
7 0

Total 47 (100) 47 (100)

Table 4. Preventability analysis of  ADRs.

Sr. No.
Categories according to 
modified Schumock and 

Thornton scale
Type of  ADRs No. of  events (%)

1 A Definitely prevent-
able 16 (34.05)

2 B Probably preventable  7 (14.89)
3 C Not preventable 24 (51.06)

Total 47 (100)

Table 5. Analysis of  tolerance to drug therapy in both groups.

Grade of  tolerance Commercially available SA peel group A 
No. of  patients (%)

Freshly prepared SA peel group B 
No. of  patients (%)

Grade 0 = extremely painful and intolerable 0 0
Grade 1 = painful and barely tolerable 0 0

Grade 3 = tolerable with mild discomfort 19 (31.67) 27 (42.86)
Grade 4 = acceptable without any discomfort 

at all 41 (68.33) 36 (57.14)

Total 60 63
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Cost Analysis

Commercially available peel was costing 1000 INR for 30ml. con-
sidering usage of  1 ml per session, cost of  peeling was counted as 
33.33 INR. For freshly prepared peel, cost of  salicylic acid pow-
der cost was 804rs for 500 gram and denatured spirit 1000 ml 
costs INR 70. One ml of  freshly prepared peel will cost 0.7 INR. 
There was significant difference in the cost of  treatment among 
both groups (p<0.05).

Discussion

Salicylic acid has been used widely as a superficial chemical peel-
ing agent in the treatment of  acne vulgaris since past one dec-
ade. Chemical peeling is a skin-wounding procedure that can have 
some potentially undesirable side-effects and tolerance to this 
procedure may vary from person to person. This study was aimed 
at comparative evaluation of  adverse drug reactions, tolerability 
of  therapy and cost-effectiveness of  therapy in patients of  acne 
prescribed with either commercially available or freshly prepared 
salicylic acid peel. 

This superficial peeling procedure is usually well tolerated in skin 
photo types III to VI [19, 20]. Majority of  our patients belonged 
to skin type III and above and tolerated the procedure very well. 
None of  the patients found it unacceptable or painful. Very few 
experienced it as an uncomfortable procedure but the vast major-
ity graded it as a well-tolerated and acceptable experience. These 
results were comparable to earlier studies with superficial peeling 
agents [19-21]. Complications related to salicylic acid chemical 
peeling that have been reported in the literature include infections 
(herpes, bacterial), milia, premature peeling, persistent erythema, 
allergic reactions, post-inflammatory hyper or hypopigmentation, 
lines of  demarcation, lines created by tears dripping on to the 
face and neck, and scarring (hypertrophic, atrophic or keloidal)
[22]. None of  the patient developed any complications in both 
the group in this study. 

Out of  total 123 patients enrolled for the study, 32 (26.01%) de-
veloped some or other ADR. Total number of  events reported 
was 47 as few patients had developed more than one adverse drug 
reactions. The findings are falling in the broad range of  ADRs 
occurring with topical drugs according to different literature [23, 
24]. Patients in the freshly prepared salicylic acid group developed 
significant more ADRs (p<0.05) than patients in commercially 
available SA peel group. Most of  the adverse reactions (exfo-
liation, burning, irritation, stinging, erythema, dryness etc) that 
occurred in our study were already expected of  such treatment. 
These were easily manageable and did not affect the compliance 
of  the patients. None of  the patients developed post-inflamma-
tory hyper or hypopigmentation of  the affected or surrounding 
unaffected skin. This was quite encouraging because post-inflam-
matory dyspigmentation (hyper or hypopigmentation) was ini-
tially considered as a risk factor in the dark-skinned population 
[22]. None of  the patient reported with activation of  herpes virus 
infection of  Rey’s syndrome or allergic reaction with salicylic acid 
peel.Few patients reported that they could not follow the advice 
given by doctors like avoiding sunlight, application of  sunscreen 
and calamine lotions at the day time for ADRs which may be 
possible reason for development of  some of  the ADRs. Further, 

we also experienced that due to insufficient data on deachallenge 
or rechallenge, it became very difficult to assign the category of  
‘certain’ of  ‘definite’ to any ADR which is responsible of  only 2 
ADRs reported as ‘certain’. 

Severity of  ADRs is also one of  the important parameters for 
evaluation. For this purpose the most commonly and best used 
scale is Hartwig’s scale. We observed that 87.23% of  adverse 
events were of  mild severity suggesting no discontinuation of  the 
offending drug required or withholding the causative drug with-
out any other intervention was sufficient to treat the ADR. Only 
6 (12.77%) adverse events were at level 3 or 4 meaning that they 
required admission to the hospital for management of  ADR, or 
prolongation of  hospital stay by at least one day in case of  already 
hospitalized patients and required either an antidote or interven-
tional treatment. None of  the patient developed severe ADRs. 
The carry home massage would be that salicylic acid can cause 
frequent mild reactions which need monitoring and prompt treat-
ment of  them.

Preventability analysis of  ADRs in our study showed that nearly 
half  of  the ADRs (23, 48.94% %) were ‘definitely’ or ‘probably’ 
preventable, which is consistent with the broad range of  figures 
(30-70%) suggested in literature [25, 26]. It is not possible to pre-
vent all the ADRs but some ADRs (type A - Augmented – dose 
related) can be predicted considering the pharmacological actions 
of  a drug. Considering the burden of  ADR, related morbidity and 
cost involved in its treatment, it is desirable to take measures for 
prevention of  ADRs. Though all the preventive measures are dif-
ficult to execute, but simple measures like previous history of  al-
lergy, avoiding sunlight after drug application, application of  sun-
screen lotions and moisturizers can easily be practiced. Enhance 
education of  patient about prescribing can also help in reducing 
medication errors and ADRs [27]. 

It was found in the study that cost of  treatment was significantly 
lower in freshly prepared SA peel group (p<0.05) which can be 
a cost effective alternative for SA peel. Although the study has 
highlighted the tolerance, safety and cost effectiveness of  freshly 
prepared SA peel as compared to commercially available peel, 
few limitation of  the study was single centre for data collection 
and shorter duration of  study follow up. Also because of  small 
number of  ADRs reported during study, it was not possible to 
analyze causality, severity and preventability group wise and com-
pare them. Larger studies focusing on this aspect are warranted 
in future for better understanding of  wide spread use of  SA as a 
superficial peeling agent.

Conclusion

Acne is a common dermatological condition and widely treated 
with superficial peeling agents like salicylic acid. Rate of  occur-
rence of  ADRs was reported as 26.01% with salicylic acid peel in 
this study. Significantly more number of  ADRs was reported in 
the freshly prepared SA peel group as compared to commercial-
ly available SA peel group. Though all the ADRs were mild and 
moderate in severity, nearly half  of  them were preventable. Both 
types of  preparations of  SA peel were well tolerated by most of  
the patients but cost of  therapy was significantly less with freshly 
prepared SA peel. Selection of  the type of  SA peel preparation 
should consider safety, tolerability and cost of  the therapy also. 
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It is very prudent to timely identify and diagnosis any ADRs and 
take appropriate steps for treatment and prevention of  them.
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