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ABSTRACT

Introduction: Acne is a prevalent condition in society affecting nearly 80‑90% of adolescents often resulting 
in secondary damage in the form of scarring. Retinoic acid (RA) is said to improve acne scars and reduce 
postinflammatory hyperpigmentation while glycolic acid (GA) is known for its keratolytic properties and its 
ability to reduce atrophic acne scars. There are studies exploring the combined effect of retinaldehyde and GA 
combination with positive results while the efficacy of retinoic acid and GA (RAGA) combination remains 
unexplored. Aim: The aim of this study remains to retrospectively assess the efficacy of RAGA combination on 
acne scars in patients previously treated for active acne. Materials and Methods: A retrospective assessment 
of 35 patients using topical RAGA combination on acne scars was done. The subjects were 17‑34 years old and 
previously treated for active acne. Case records and photographs of each patient were assessed and the acne 
scars were graded as per Goodman and Baron’s global scarring grading system (GSGS), before the start and 
after 12 weeks of RAGA treatment. The differences in the scar grades were noted to assess the improvement. 
Results: At the end of 12 weeks, significant improvement in acne scars was noticed in 91.4% of the patients. 
Conclusion: The RAGA combination shows efficacy in treating acne scars in the majority of patients, minimizing 
the need of procedural treatment for acne scars.
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INTRODUCTION

Acne is a prevalent condition in society affecting 
nearly 80% of adolescents and often results 
in secondary damage in the form of scarring. 
Although these lesions can be treated in a 
number of ways, they are often physically and 
emotionally troublesome.[1,2]

Retinoic	 acid	 (RA)	 improves	 acne	 scars	 and	
postinflammatory	 hyperpigmentation	 (PIH),[3,4] 
while	glycolic	acid	(GA)	has	keratolytic	properties	
and	reduces	atrophic	acne	scars.	GA	is	beneficial	
in treating PIH and melasma.[5-7] Though the 
efficacy	 of	 retinaldehyde	 and	 GA	 (RALGA)	
combination has been well explored in treating 
acne scars,[8]	the	efficacy	of	RA	and	GA	(RAGA)	
combination has not been recorded. In addition, 
RA is more readily available than retinaldehyde 
in India and therefore, we did the following 
retrospective	assessment	 to	study	 the	efficacy	
of topical RAGA combination in the treatment of 
acne scars.

MATERIALS AND METHODS

A retrospective assessment was done at Cutis 
academy of Cutaneous Sciences, Bengaluru to 
study	the	efficacy	of	topical	RA	0.025%	and	GA	
12%	(RAGA)	combination	in	treating	acne	scars	
and	PIH	(postacne).

The patients previously treated for active acne 
and reporting with acne scars at our center were 
prescribed 0.025% RA and 12% GA. They were 
advised	to	mix	half	a	fingertip	unit	of	each	and	
apply evenly over full face sparing 1 cm area 
around eyes, nostrils and mouth.

The duration of application was escalated 
gradually from half an hour in the evening to 
few	hours	 to	 overnight	 depending	on	patient’s	
tolerance to the application. A moisturizer was 
prescribed to ensure least irritation.

The case records and photographs of 35 patients 
(12	males	and	23	females),	who	were	on	topical	
RAGA treatment for acne scars, were assessed. 
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The	patients	were	 17-34	 years	 (mean	age	=	 26.11	 years).	
Photographs	taken	at	the	start	of	acne	scar	treatment	(baseline)	
and at the end of 12th week were assessed and case records 
were reviewed for any history of irritation and noncompliance. 
The patients had not been on any other treatment for acne 
scars and PIH.

The acne scars were graded according to Goodman and 
Baron’s	quantitative	global	scarring	grading	system	(GSGS)[9] at 
baseline and after 12 weeks of topical RAGA treatment [Table 1] 
by	an	 independent	observer.	The	first	point	on	 this	grading	
system is “macular erythematous pigmented” scars and 
the difference in these grades were considered to measure 
improvement in PIH.

The differences in the acne scar grades before and after the 
treatment were noted. The improvement status was categorized 
into a 5-point scale depending on the reduction in the GSGS 
scores as depicted in Table 2. When difference between the 
GSGS scores of a patient before the treatment and after RAGA 
treatment is 0, the improvement status would be categorized 
as	no	improvement	(when	scar	grades	remained	the	same).	
Similarly when difference is 1-5 points then the improvement is 
categorized as mild, moderate improvement when scar grades 
reduced between 6 and 10 points, good improvement when scar 
grades decreased by 11-15 points and very good improvement 
when scar grades reduced by more than 15 points [Table 2].

While considering only macular erythematous pigmented 
lesions, the improvement was categorized according to 
Table	 3	 as	no	 improvement	 (no	 change	 in	 3	 points	 score),	
mild	improvement	(1	point	reduction),	moderate	improvement	
(2	point	reduction	in	score),	and	good	improvement	(3	point	
reduction	in	score).

RESULTS

Of the 35 patients, three showed no improvement in scar grades 
at the end of 12 weeks, while 16 patients demonstrated a mild 
improvement in their scars that is, the acne scar grades reduced 
to up to 5 points [Figure 1a and b]. Thirteen patients had 
moderate improvement in their acne scars [Figure 2a and b], 
two had good improvement [Figure 3a and b] and one patient 
demonstrated 21 points reduction in the appearance of his 
acne scars and had very good improvement [Figure 4a and b]. 
The overall improvement in acne scars is shown graphically 
in Figures 5 and 6.

Among macular pigmentary lesions, 20 patients showed a 
3-point reduction in macular lesions [Figure 7a and 7b],  while 
eight of them had a reduction of 2 points and 2 patients showed 
a reduction of 1 point. Overall 85.71% of the patients had an 
improvement in the appearance of their pigmented macules. 
The improvement is depicted in Figure 8 and Table 3. None of 
the patients complained of erythema or burning.

DISCUSSION

On an average 80-90% of people with acne scars have atrophic 
scars associated with a loss of collagen compared to a minority 
who show hypertrophic scars and keloids.[2] Scars originate 
at	the	site	of	tissue	injury	(during	healing	of	active	acne)	and	
the wound healing process progresses through three stages: 
(1)	 inflammation;	 (2)	 granulation	 and	 tissue	 formation;	 and	
(3)	matrix	remodeling.
1.	 During	 inflammation,	 vasoconstriction	 for	 homeostasis	

results in blanching. After the blood flow has been 
stopped, vasodilatation and resultant erythema replace 

Table 1: Goodman and Baron’s quantitative global acne scarring grading system
Grade or type Number of lesions 

1 (1-10)
Number of lesions 

2 (11-20)
Number of lesions 

3 (>20)

Milder scarring (1 point each) 1 point 2 points 3 points

Macular erythematous pigmented

Mildly atrophic dish‑like

Moderate scarring (2 points each) 2 points 4 points 6 points

Moderately atrophic, dish‑like

Punched out with shallow bases small cars (<5 mm)

Shallow but broad atrophic areas

Severe scarring (3 points each) 3 points 6 points 9 points

Punched out with deep but normal bases, small scars (<5 mm)

Punched out with deep but abnormal bases, small scars (<5 mm)

Linear or troughed dermal scarring

Deep, broad atrophic areas

Hyperplastic 2 points 4 points 6 points

Papular scars Area <5 mm Area 5‑20 mm2 Area >20 cm2

Keloidal/hypertrophic scars 6 points 12 points 18 points
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3. The matrix remodeling stage is associated with production 
of enzymes, by fibroblasts and keratinocytes, that 
determine the architecture of the extracellular matrix 
metalloproteinases	(MMPs)	and	tissue	inhibitors	of	MMPs.	
This results in an imbalance in the ratio of MMPs to tissue 
inhibitors of MMPs leading to the development of atrophic 
or hypertrophic scars. Inadequate response results in 
diminished deposition of collagen and formation of an 
atrophic scar while, if the healing response is exuberant, a 
raised	nodule	of	fibrotic	tissue	forms	hypertrophic	scars.[2,10]

Topical retinoids such as tretinoin have been shown to decrease 
the synthesis of MMPs and increase dermal procollagen and 
collagen	synthesis	and	hence	may	provide	some	benefits	 in	
preventing scar development and potentially reduce the extent of 
scar formation that is in progress.[10,11] Schmidt et al. in their study 
showed	that	tretinoin-iontophoresis	significantly	decreased	the	
depth of atrophic scars in 94% of the study subjects.[3]

Topical retinoids improve several features of photoaging that 
include	dispigmentation	and	wrinkling	 (fine	and	coarse).	The	
clinical improvement is accompanied by the reversal of epidermal 
atrophy and dysplasia along with increased collagen synthesis.[10] 
This is supported by the study conducted by Schwartz et al. which 
stated that retinoic acid stimulates collagen synthesis in vivo.[11]

Glycolic acid is a naturally occurring alpha-hydroxy acid and 
has been well-established in dermatological practice for its 

Table 2: Improvement status
Reduction in GSGS scores Improvement status

0‑5 Minimal improvement

5‑10 Moderate Improvement

10‑15 Good improvement

>15 Very good improvement

GSGS: Global scarring grading system

Figure 1:	(a)	Acne	scars	with	global	scarring	grading	system	score	of	
6	before	starting	of	retinoic	acid	and	glycolic	acid	treatment	(b)	Acne	
scars after 12 weeks of retinoic acid and glycolic acid treatment showing 
mild improvement with a global scarring grading system score of 3

ba

Figure 2:	(a)	Acne	scars	with	global	scarring	grading	system	score	of	
15	before	starting	of	retinoic	acid	and	glycolic	acid	treatment	(b)	Acne	
scars after 12 weeks of retinoic acid and glycolic acid treatment showing 
moderate improvement with a global scarring grading system score of 9

ba

Figure 3:	(a)	Acne	scars	with	global	scarring	grading	system	score	of	
28	before	starting	of	retinoic	acid	and	glycolic	acid	treatment	(b)	Acne	
scars after 12 weeks of retinoic acid and glycolic acid treatment showing 
good improvement with a global scarring grading system score of 17

ba

Figure 4:	(a)	Acne	scars	with	global	scarring	grading	system	score	of	
37	before	starting	RAGA	treatment	(b)	Acne	scars	showing	very	good	
improvement with global scarring grading system score of 16

ba

Table 3: Improvement status of postinflammatory 
hyperpigmentation
Reduction in macular 
erythematous 
pigmented lesions

Improvement status Number of 
patients

3 Good improvement 20

2 Moderate improvement 8

1 Mild improvement 2

0 No improvement 5

vasoconstriction. Melanogenesis may also be stimulated. 
This step plays an important role in the development of 
postacne erythema and hyperpigmentation.

2. During granulation and tissue formation stage the damaged 
tissues are repaired and new capillaries are formed. New 
production	of	collagen	by	fibroblasts	begins	approximately	
3-5 days after the wound is created.
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cosmetic	benefits	when	used	on	skin.	The	mechanism	of	its	
effect might be due to epidermal remodeling and accelerated 
desquamation, which would result in quick pigment dispersion 
on pigmentary lesions. It also directly reduces melanin 
formation in melanocytes by tyrosinase inhibition.[12,13]

Erbağci	and	Akçali	in	their	study	titled	“biweekly	serial	GA	peels	
versus long term daily use of topical low-strength GA in the 
treatment of atrophic acne scars” showed that long term daily 
use of GA is effective on scars and may be recommended for 
patients who cannot tolerate the peeling procedure.[14]

Studies conducted by Dreno et al. showed that RALGA 
combination can efficiently treat acne scars and PIH.[8] 
However, the combination of RAGA had not yet been studied. 
Both RA and GA play an active role in scar remodeling, 
their combination can work synergistically in enhancing and 
hastening improvement in acne scars.

In our study, we noticed that 91.4% showed improvement 
in their acne scars and of these 85.71% of patients showed 
a	definite	reduction	in	PIH.	All	the	patients	were	previously	
treated for active acne and perhaps the scar formation was still 

in the early stages. The improvement in the acne scars might 
be attributed to the increased MMPs and collagen synthesis 
brought about by retinoic acid and epidermal remodeling 
and pigment dispersion brought about by GA in the RAGA 
combination. None of the patients complained of erythema.

Limitations
This retrospective assessment was conducted in a small 
sample size of patients and there was no interaction with the 
patients during this assessment. A prospective study of the 
same with a larger study group is intended in the future.

CONCLUSION

This study shows that the RAGA combination can be 
considered as a topical treatment for early acne scars including 
PIH, thereby minimizing the need of procedural treatment for 

Figure 8: Graphical representation of the percentage of patients with 
different grades of improvement of macular pigmentary lesions

Figure 7:	(a)	Picture	showing	postinflammatory	hyperpigmentation	as	a	
sequelae to acne before starting retinoic acid and glycolic acid treatment 
(b)	Photograph	 showing	3	points	 improvement	 in	 postinflammatory	
hyperpigmentation

ba

Figure 5: Line graph depicting the acne scar grades before starting 
retinoic	acid	and	glycolic	acid	(RAGA)	treatment	(blue)	and	after	12	
weeks	of	RAGA	treatment	(red)

Figure 6: Bar graph representing the number of patients with different 
improvement grades on taking retinoic acid and glycolic acid treatment 
on acne scars
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acne scars. However, more studies are required to optimize 
the ideal concentration of each ingredient, viability of combined 
formulations in a single tube, frequency of application, and 
duration of treatment.
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