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Abstract
Background: Scarring is a common and undesirable outcome of acne vulgaris. There 
are limited effective topical formulations for acne scar treatment. The investigational 
product, acne scar serum (HEXILAK® Acne Scar Serum) is latest topical formulation 
developed for treatment of acne scar with unique ingredients, Kollaren and Exo- T.
Objective: Evaluate safety and efficacy of latest acne scar serum on the reduction of 
acne scars in Indian population.
Materials and Methods: Subjects, diagnosed clinically with acne scars with or without 
hyperpigmentation, of either gender in the age group of 15 to 45 years were enrolled 
in the study. The investigational acne scar serum was applied twice daily for 3 months 
with monthly follow for outcome evaluation.
Results: Out of 72 subjects enrolled, 67 completed the study. Most of the subjects, 
79.1% showed improvement in acne scar at Day 90. Significant reduction of mean 
total post- acne hyperpigmentation index (PAHI) was seen at all follow up visits com-
pared with baseline. Significant improvement in mean acne scar depth, mean acne 
scar volume, and mean L value using 3D imaging were observed at all visits compared 
with baseline. All side effects reported were mild and overall, it was well tolerated by 
all subjects.
Conclusion: We found that there was a significant reduction in acne scar and post- 
acne pigmentation with new acne scar serum as a monotherapy, this needs further 
confirmation in larger randomized controlled studies. Therefore, topical acne scar 
serum with unique ingredients Kollaren and Exo- T can be a safe, effective, and new 
option in the armamentarium of acne scar management.
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1  |  INTRODUC TION

Acne vulgaris is one of the most common skin conditions and very 
often is seen in both adolescent and adult populations. Scarring 
is a common and undesirable outcome of acne vulgaris that can 
occur even in the setting of appropriate medical management. 
Acne scarring often occurs in highly visible areas such as the face.1 
Scarring on the face is equally common in males and females.2 
Hyperpigmentation after acne is also common and in an epidemi-
ological study conducted in more than 6000 Indian acne patients 
there was a reported prevalence of post- acne scarring in 29% and 
hyperpigmentation in 35%.3 Another Indian study for acne of all 
groups documented scarring and hyperpigmentation in 39.5% and 
24.6% of the patients, respectively.4 Post- acne scarring resulting not 
only in an undesirable cosmetic appearance but also detrimental ef-
fects on mental health, social functioning, and overall well- being.5

Various modalities have been used to treat acne scars like chemi-
cal peels, dermabrasion, laser resurfacing, skin needling, punch tech-
niques, fat transplantation, platelet rich plasma, silicone dressings, 
other tissue augmenting agents, subcision etc. Their limited efficacy 
and problematic side effects can restrict their application and often 
combination of modalities are required to be used.6 Therefore, in 
order to optimally treat a post- acne scar, it is important consider 
treatment either alone or in combination that can offers the sat-
isfactory result, with better tolerance and which can be used eas-
ily. Moreover, there are limited effective topical formulations for 
acne scar treatment, which can be readily used by patients at their 
homes.6,7

The investigational acne scar serum (HEXILAK® Acne Scar 
Serum; A. Menarini India Pvt. Ltd.) is the latest topical formulation 
developed for the treatment of acne scars with unique ingredients, 
Kollaren and Exo- T.8 Therefore, a prospective study was planned to 
assess its efficacy and safety in Indian population for treatment acne 
scars.

2  |  MATERIAL S AND METHODS

2.1  |  Study objectives

The primary objective of the study was to evaluate the effect of 
acne scar serum on the reduction of acne scars and to assess its 
effect on the depth and volume of acne scars. The secondary objec-
tives of the study were to evaluate the effect of acne scar serum on 
the reduction in post- acne hyperpigmentation and to evaluate the 
tolerance of acne scar serum.

2.2  |  Study design

This was a multicenter, prospective, open label, and single arm 
study. This study was designed and conducted according to the 
Declaration of Helsinki, Good Clinical Practice (GCP), and Indian 

Council of Medical Research (ICMR) guidelines concerning medical 
research in human subjects. This study was initiated after approval 
by the independent ethics committee (dated September 21, 2021). 
Written informed consent from all the subjects was obtained before 
participation in this study and after being informed about the study 
procedures, expected outcomes, and side effects.

2.3  |  Study population

Subjects, who were diagnosed clinically with acne scars with or 
without hyperpigmentation, of either gender in the age group of 15 
to 45 years and who had not undergone any scar treatment in the 
past 6 months were included in the study. Subjects enrolled were 
willing to comply with the study protocol and willing to refrain from 
use of all other topical medications that would have significantly af-
fected the results of the study.

Pregnant and lactating women, subjects with a history of allergic 
dermatitis or contact allergy to cosmetics, with known sensitivity to 
any of the ingredients in the study product, presence of any other 
skin conditions, diseases, or medical conditions in the investigator's 
opinion that might require concurrent therapy and interfere with the 
evaluation of the study medication or compromise patient's safety 
were excluded.

2.4  |  Study procedure

The investigational product acne scar serum (HEXILAK® Acne Scar 
Serum; by A. Menarini India Pvt. Ltd.)8 was instructed to apply with 
sufficient quantity to cover the entire face, twice daily (morning 
after bath and night before bedtime) for 3 months. Subjects were 
instructed to wash their face with mild soap or face wash and pat 
dry before applying the acne scar serum. It had to be applied in a 
circular motion in the same direction 1 or 2 times without any mas-
sage. Follow- up of subjects was done monthly that is on Day 30, Day 
60, and Day 90.

2.5  |  Study outcome parameters

2.5.1  |  Efficacy evaluation

Primary efficacy endpoint was the percentage of subjects showing 
improvement in acne scars on Clinical Quartile Grading System 
at all visits compared with baseline. Secondary efficacy endpoint 
was mean change in Post Acne Hyperpigmentation Index (PAHPI) 
at all follow- up visits compared with baseline. Total PAHPI (Min 6 
to Max-  22) was calculated based on addition of three different 
scores as,

Score of number of lesions: 1– 15, score 1; 16– 30, score 2; 31– 45, 
score 3; 46– 60, score 4; >60, score 5. Score of median lesion size: 
<3 mm, score 2; 3– 6 mm, score 4; 7– 10 mm, score 6; and > 10 mm, 

 14732165, 2023, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jocd.15536, W

iley O
nline L

ibrary on [12/03/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



882  |    KANDHARI et al.

score 8. Score of median lesion intensity: slightly darker than sur-
rounding skin-  score 3; moderately darker than surrounding skin— 
score 6; significantly darker than surrounding skin— score 9.9

Other secondary efficacy parameters were instrumental evalu-
ation using 3D imaging and non- invasive ultrasound biomicroscopy 
(UBM).10,11 3D imaging evaluation was done to assess mean reduc-
tion in acne scars depth and volume of acne and reduction in post- 
acne hyperpigmentation, by measuring L* value at all visits compared 
with baseline.10 Non- invasive UBM of the acne scars was done at 
baseline and 90 days to confirm the changes in texture, thickness, 
and measurements of acne scars.11

Subject self- assessment was done (strongly disagree, disagree, 
neither agree nor disagree, agree, strongly agree) to understand the 
subject perception about reduction on acne scar number, intensity 
and pigmentation, and overall satisfaction of study subjects at all 
follow- up visits compared with baseline.

2.5.2  |  Safety assessment

Safety was assessed using adverse drug reaction reporting, physi-
cal examinations, and recording of vital signs at each visit. All safety 
endpoints were summarized descriptively for the safety population. 
To further clinically evaluate the tolerance of the acne scar serum 
following scales were used.

2.6  |  Statistical analysis

Statistical analysis was done using SPSS 10.0. Descriptive statistics 
were derived. Categorical data were presented as frequency and 
percentages. Continuous data were presented as mean and standard 
deviation. Parametric paired data were analyzed using a two- tailed 
paired t- test, whereas the Wilcoxon signed- rank test was used to 
analyze non- parametric matched data. p value < 0.05 was consid-
ered statistically significant for all comparisons.

3  |  RESULTS

Seventy- two subjects were included in the study. Out of that, sixty- 
seven subjects completed the study (mean age 29.03 ± 7.68 years, 
range: 17 to 43 years; males: 43.3% and females: 56.7%) and five 
subjects were lost to follow- up. Subjects with acne scar hyperpig-
mentation were 91% (n = 61) of all the participants.

3.1  |  Efficacy evaluation

3.1.1  |  Clinical improvement in acne scar

A total of 62.7% subjects showed improvement in acne scar at Day 
30. While total 79.1% of subjects showed improvement at Day 60 
and Day 90. Moreover, percentage of subjects showing 26– 50% im-
provement in acne scars was 28.4% at Day 90 compared with 11.9% 
at Day 60 (Figure 1). Mean total PAHI score significantly reduced 
at all follow- up visits (Days 30, 60, 90) compared with baseline (P- 
0.001 at all visits vs baseline). At Day 90, mean total PAHI score 
reduced significantly by 20.9% from baseline (Figure 2). Similarly, 
mean scores of the number of lesions, median lesion size, and me-
dian lesion intensity reduced significantly at all follow- up visits (Days 
30,60,90) compared with baseline (p < 0.05, at all visits vs baseline, 
for all three parameters). Moreover, percentage mean score reduc-
tion of the number of lesions, lesion size, and lesion intensity at Day 
90 were 29.1%, 23%, and 13.8%, respectively (Figure 3– 5).

3.1.2  |  Instrumental evaluation using 3D imaging

Significant improvement of mean acne scar depth, mean acne scar 
volume, and mean L value (hyperpigmentation index) were noted at 
all follow- up visits (Days 30,60,90) compared with baseline (p < 0.05, 
at all visits vs baseline, for all three parameters). The mean per-
centage improvement at Day 90 compared to baseline was 14.3%, 

F I G U R E  1  Percentage of subjects 
showing improvement in acne scar 
(N = 67)
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    |  883KANDHARI et al.

F I G U R E  3  Mean changes in score of 
number of lesions-  PAHI (N = 61); * mean 
score difference; p value compared with 
baseline by Wilcoxon signed rank test, 
p < 0.05-  significant

(N = 61); * mean score difference; p value compared to baseline by Wilcoxon signed rank test, 
P<0.05- significant. 

F I G U R E  4  Mean changes in score of 
median lesion size-  PAHI (N = 61); * mean 
score difference; p value compared with 
baseline by Wilcoxon signed rank test, 
p < 0.05-  significant

(N = 61); * mean score difference; p value compared to baseline by Wilcoxon signed rank test, 
P<0.05- significant. 

F I G U R E  2  Changes in mean total PAHI 
score (N = 61); * mean score difference; 
p value compared with baseline by 
Wilcoxon signed rank test, p < 0.05-  
significant

(N = 61); * mean score difference; p value compared to baseline by Wilcoxon signed rank test, 
P<0.05- significant. 
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884  |    KANDHARI et al.

22.5%, and 1.5% for acne scar depth, acne scar volume, and L value, 
respectively (Figures 6– 8).

3.1.3  |  Non- invasive ultrasound biomicroscopy

Non- invasive ultrasound assessment was done in 11 subjects as an ex-
ploratory assessment to confirm the any changes after the application 
of acne scar serum for 90 days compared to baseline. The echotexture 
of the acne scar in 63.6% of subjects changed from inhomogeneous 
to homogenous. The mean full skin thickness was increased in 81.8% 
of subjects. Mean scar transverse diameter was reduced in 54.5% of 
subjects at Day 90 compared with baseline. Overall improvement was 
recorded in 72.7% of subjects at the end of study.

3.1.4  |  Self- assessment of efficacy and overall 
Satisfaction of subjects

Percentage of subjects, who either agreed to strongly agreed that 
there was a visible in reduction in number of scars, scar intensity, 
and scar pigmentation at Day 90 compared with baseline were 
73.1%, 61.2%, and 71.6%, respectively (Figure 9). Moreover, at 
Day 90, no subject either disagreed or strongly disagreed regard-
ing the visible in reduction in scars, numbers, intensity, and pig-
mentation. No subject strongly disagreed about improvement at 
any follow- up visit. Overall, 69% of subjects were satisfied with 
treatment. Subjects, who had very good to excellent satisfac-
tion were 34.4% and none of the subject was dissatisfied with 
treatment.

F I G U R E  5  Mean changes in score of 
median lesion intensity-  PAHI (N = 61); * 
mean score difference; p value compared 
with baseline by Wilcoxon signed rank 
test, p < 0.05-  significant

(N = 61); * mean score difference; p value compared to baseline by Wilcoxon signed rank test, 
P<0.05- significant. 

F I G U R E  6  Changes in mean acne scar 
depth (N = 43); * mean difference; p value 
compared to baseline by two tailed paired 
“t” test, p < 0.05-  significant

(N = 43); * mean difference; p value compared to baseline by two tailed paired ‘t’ test, P<0.05- 
significant. 
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    |  885KANDHARI et al.

3.2  |  Safety assessment

Erythema (1.4%), localized itching (2.8%), and cutaneous dryness 
(5.6%) was reported with initial application of acne scar serum, 

which resolved spontaneously within a few hours to few days of 
onset. All side effects reported by subjects were mild. One more 
subject developed slight erythema after Day 30 visit which also re-
solved spontaneously within few days.

F I G U R E  7  Changes in mean acne 
scar volume (N = 43); * mean difference; 
p value compared with baseline by two 
tailed paired “t” test, p < 0.05-  significant

(N = 43); * mean difference; p value compared to baseline by two tailed paired ‘t’ test, P<0.05- 
significant. 

F I G U R E  8  Changes in Mean post acne 
hyperpigmentation, L Value (N = 43); * 
mean difference; p value compared to 
baseline by two tailed paired “t” test, 
p < 0.05-  significant

(N = 43); * mean difference; p value compared to baseline by two tailed paired ‘t’ test, P<0.05- 
significant. 

F I G U R E  9  Percentage of subjects 
reporting agree to strongly agree for 
reduction in scar number, intensity, and 
pigmentation (N = 67)

(N = 67) 
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Changes in acne scar appearance of 31- year- old female patient 
in clinical and 3D imaging photographs at all study visits are shown 
in Figures 10 and 11, respectively. Changes in acne scar appearance 
of 20- year- old female patient at Day 0 before treatment, and at Day 
90 after treatment are shown in Figure 12.

4  |  DISCUSSION

Post- acne scarring is a very distressing and difficult problem for phy-
sician and patient alike and can affect the mental health and quality 
of life of patient significantly. Therefore, it is important to treat acne 
scarring early and possibly prevent their formation by effective and 
early acne management. However, some degree of post acne facial 
scarring has been reported to occur in up to 95% of acne patients 
with severe scarring in 30% of these patients.1,2,12 Moreover, scar-
ring will occur in almost all types of acne, not just limited in nodulo-
cystic acne.1,12

Patho- physiologically post acne scarring occurs when there is a 
delayed and extended inflammatory process that is not as effective 
at repairing tissue. Chronic inflammation can be damaging to the 
skin tissue and cause acne scarring.13 Once inflammation subsides, 
the body begins repairing the tissue damage, by stimulating the pro-
duction of important extracellular matrix (ECM) proteins such as 
collagens.14 The ECM plays important role, by providing structure, 
organization, and orientation to cells and tissues and controlling cel-
lular metabolism by acting as a template for cell migration, prolif-
eration, differentiation, and adhesion.2,15 Atrophic scarring is more 

common and is characterized by an overall localized reduction in col-
lagen content. It can be further divided into various subtypes based 
on morphologic criteria (e.g., size and depth), such as boxcar, ice pick, 
and rolling scars.1,2,14

Hyperpigmentation often accompanies scaring after the acne, 
especially in darker skinned individuals and those living in areas of in-
tense sun exposure.16,17 Pigmentation changes following active acne 
lesions are usually transient; however, when permanent, are a great 
cosmetic concern. Topical agents for treating hyperpigmentation 
include retinoids, azelaic acid, and hydroquinone. Hydroquinone, a 
topically applied bleaching agent, is often the first- line and but has 
potential adverse effects include hypopigmentation of surround-
ing normal skin (the “halo effect”) and the development of contact 
dermatitis.16

Current aesthetic medicine practice can offer a wide range of 
treatment options for reducing acne scars, depending on the type of 
scar, its location, the depth of the lesions. Though many options are 
available, repeated treatment is often necessary with many of these 
modalities and often in combinations. Moreover, many of these 
modalities have limited efficacy and undesired side effects have 
restricted their application. Therefore, in order to optimally treat a 
post- acne scar, it is important to consider treatment that offers the 
satisfactory result with ease of application.1,6,7,16

Investigational acne scar serum is a new topical formulation of 
unique ingredients viz.

Kollaren (15%) and Exo- T (2%).8 Kollaren (Butylene Glycol, 
Dextran, and Tripeptide- 1) is a biomimetic peptide. Being a bio-
mimetic peptide, which is similar to the skin's peptides, it acts on 

F I G U R E  1 0  31- year- old female patient, (A– D) left cheek area. (A) Day 0 before treatment, and (B) Day 30, (C) Day 60, (D) Day 90 after 
treatment showing clinical improvement. (E– H) right cheek area. (E) Day 0 before treatment, and (F) Day 30, (G) Day 60, (H) Day 90 after 
treatment showing clinical improvement

(A) (B) (C) (D)

(E) (F) (G) (H)
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the physiological mechanisms of the skin with a higher specificity. 
Kollaren stimulates synthesis of ECM Proteins such as Type I and 
III Collagen, Fibronectin, Laminin, and Elastin. In vitro placebo- 
controlled study conducted using Kollaren, reported stimulation of 
the ECM proteins, Type I collagen (+305%) and III collagen (+105%), 
Fibronectin (+155%), Laminin (+85%), and Elastin (+15%). Another 
invitro study conducted on excised human skin with topical applica-
tion of 15% of Kollaren daily for 5 days improved tensile strength of 
the scar by 31%. Thus, indicating improvement in the skin regenera-
tion and faster tissue repair.18

Exo- T (Butylene Glycol, Vibrio Alginolyticus Ferment Filtrate) is 
a purified exopolysaccharide derived from kopara microorganisms 

vibrio alginolyticus found in islands of French Polynesia.19 Skin des-
quamation is required for shedding of old cells at the skin surface and 
is essential for the continuous regeneration of the skin; and Exo- T 
has been found to stimulate the desquamation process.19,20 In vitro 
study has demonstrated increased levels of desquamation markers 
Kalikreins; KLK5 (+60%), KLK6 (+280%), KLK7(+307%) with Exo- T.19 
Involucrin and filaggrin are markers of cell differentiation and both 
proteins are expressed in the outermost layers of the epidermis. 
Increased expression of involucrin and filaggrin has been associated 
with accelerated recovery after skin barrier disruption.19,21 It was 
noted in the in vitro study that Exo- T increases levels of involucrin 
(+136%) and filaggrin (+103%). Transglutaminases (TGM) are found at 

F I G U R E  11  31- year- old female patient, (A– D) left cheek area. (A) day, and (B) Day 30, (C) Day 60, (D) Day 90. (E– H) right cheek area. (E) 
Day 0, and (F) Day 30, (G) Day 60, (H) Day 90 with 3D color photo- analysis. Purple to dark shade of blue indicates large depressions, lighter 
shade of blue to green indicates smaller depressions with lesser depth, and yellow to white represents relatively flat surface. Thus, indicating 
reduction in scar depth and intensity on follow- up visits compared with Day 0

(A)

(E) (F) (G) (H)

(B) (C) (D)

F I G U R E  1 2  20- year- old female 
patient, left cheek area. (A) Day 0 before 
treatment, and (B) Day 90 after treatment 
showing clinical improvement

(A) (B)
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the outmost layer of the epidermis, where its activity is required for 
the formation of the cornified envelope to improve skin barrier func-
tion.19,22 Application of Exo- T for 3 hrs at the surface of skin explants 
immediately after delipidation was found to restores TGM levels.19

Thus, Kollaren one of the ingredients in new acne scar serum, 
can regenerate and stimulate the production of the essential ECM 
proteins thus increasing tissue regeneration and healing process of 
the skin. While, another key ingredient, Exo- T can help in regulat-
ing cell differentiation and desquamation in the skin and protects 
the collagen network and thus contributes to skin rejuvenation. 
Therefore, investigational acne scar serum with these unique ingre-
dients can help in reducing the appearance of acne scars and can 
promote smoother and healthier looking skin.8,18,19

Current prospective study, which was conducted in Indian pa-
tients using innovative acne scar serum showed majority of partic-
ipants (79.1%) showing improvement in acne scar at day 90 based 
on clinical assessment. Clinical grading of scar pigmentation also 
showed significant reduction at all follow up visits compared with 
baseline. Similarly, there was a significant reduction of individual 
PAHI, mean score of number of lesions, median lesion size, and me-
dian lesion intensity at all follow- up visits compared with baseline. 
Instrumental analysis using 3D imaging revealed that there was 
significant improvement in mean acne scar depth and mean scar 
volume at all follow- up visits. Moreover, significant improvement 
in pigmentation was also seen at all follow- up visits compared with 
baseline. Based on non- invasive ultrasound biomicroscopy, though 
conduced in limited number showed the similar improvement in 
acne scar. Overall, this new acne scar serum was well tolerated by 
all subjects and all the side effects were mild and self- limiting.

There are some limitations to the present study. The current study 
is a single- arm. Therefore, larger randomized control studies would 
be required to confirm the findings of this study. Future studies with 
longer- multiple follow- ups will be required to assess the long- term 
effect of acne scar serum. Current study was done using the mono-
therapy of acne scar serum, and considering its outcomes as mono-
therapy, and in further studies, it will be interesting to assess possible 
synergistic effect with routinely performed treatment modalities.

5  |  CONCLUSION

There was a significant improvement in acne scar as well as post- 
acne pigmentation with new acne scar serum as a monotherapy. 
Based on encouraging results of new acne scar serum as a mono-
therapy, its application also needs to be evaluated as an adjunctive 
to conventional treatment options. Overall, it was well tolerated. 
Thus, topical acne scar serum with unique ingredients Kollaren and 
Exo- T can be a safe, effective, and new option in the armamentarium 
of acne scar management.
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