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Introduction
Acne is a distressing condition for physicians and patients alike.
Over 90% adolescents acquire acne with 12-14% cases persisting even
in adulthood. The condition and its’ sequelae may cause long term
psychological disturbance to the patient as well as compromise in
physical appearance [1,2].
Etiologic factors such as increased sebum production, hormonal
dysfunction, bacterial activity within the follicle (commonly
Propionibacterium acnes) etc. are responsible for occurrence of acne
[3]. Acne healing process progresses through stages of follicular
inflammation, granulation tissue formation and finally matrix
remodelling [4,5]. Scarring occurs due to skin damage during healing
of active acne. Depending on the loss or gain of collagen, acne scars
may be broadly classified as atrophic and hypertrophic, with atrophic
scars being more common.
Conventional line of treatment of acne and scars involve measures
to reduce duration and intensity of inflammation. Anti-scar
medications may aid in prevention of hypertrophic scars and keloids
but do little in treating atrophic scars. Such modalities, though
effective to certain extent, have long downtime and may be associated
with side effects in darker skin types [6].
Maintenance of dermal homeostasis and regeneration is a function
of stem cells of the epidermis and hair follicles. These stem cells are
also known to participate in wound healing [7]. Research on cell based
therapy is now showing promise in treatment of various
dermatological conditions. Stem cells have high proliferative potential
and are capable of self-renewal. Anti-fibrotic, anti-inflammatory, antiapoptotic as well as angiogenic properties of mesenchymal stem cells
[8] may be beneficial in treatment of atrophic acne scars [9].
Mesenchymal stem cells derived from adipose tissue was shown to
enhance the effects of fractional carbon dioxide resurfacing for skin
rejuvenation as well as for the treatment of atrophic acne scars
especially in lighter skin types [10].
Additionally, Platelet-rich plasma (PRP) which is an autologous
preparation of platelets in concentrated plasma may benefit scar
healing by promoting collagen deposition by providing sustained
release of growth factors [11]. Multipotency of mesenchymal stem cells
is thus an attractive option for treatment of patients with acne scars. In
the current scenario, many aestheticians and aesthetic surgeons prefer
the use of platelet rich plasma alone or incombination with other
modalities of treatment to improve atrophic acne scars of the face
irrespective of skin type [12].
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In the present report, a combination technique using mesenchymal
stem cells and platelet rich plasma for the treatment of atrophic acne
scars in a female patient with a darker skin type has been described.

Case Report
A 25 year old female Indian patient came to our clinic with chief
complaints of:
Scars on face for more than 1 year,
Hyper pigmented marks on face,
History of moderate acne since 4 years,
Occasional pustules with pus discharge,
Acne flare-up during menstrual cycle and after consumption of oily
foods.
Significant family history was observed wherein the patient’s father
and older brother suffered from similar lesions of acne. Medical history
revealed that the patient was treated in the past with diuretics for renal
calculi. However, she had never undergone dermatological treatment
for acne or scars.

Local examination revealed
Type 5 (darker skin type): Fitzpatrick Skin type.
Type 2 (moderate) photoaging: Glogau photo aging classification.
Grade 3 (moderate acne scarring): Global Acne Scarring
Classification.
Acne lesions in the form of papules and few pustules were seen. Ice
pick, Boxcar and Rolling type of atrophic acne scars were seen
bilaterally (Figure 1).

Figure 1: Anterior view and lateral view before treatment.
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After thorough clinical and hematological investigations, the patient
was advised three sessions of autologous stem cell therapy with platelet
rich plasma. The treatment protocol for each session was as follows:
Priming of bone marrow was done by administering granulocyte
colony stimulating factor at a dose of 5 μg/kg/day for 2 consecutive
days before treatment, 80 cc of bone marrow and 60 cc of adipose
tissue were aspirated from iliac crest and gluteal region respectively
under aseptic precautions during each treatment session. 50 cc of
peripheral blood was aspirated from cubital vein during each session of
treatment, the collected samples were taken to a Regenerative
Medicine Laboratory where isolation and culture of cells was done,
peripheral blood was centrifuged and supernatant platelet rich plasma
was separated.
Therapeutically effective volume of bone marrow and adipose
derived mesenchymal stem cells and platelet rich plasma was
transplanted intradermally covering all lesions on the face. An average
of 500-5000 × 106 bone marrow cells, 1600-4000 × 106 adipose cells,
and 1.5 × 106 platelet rich plasma was transplanted.
Injection Glutathione (600 mg) and Vitamin C (1 g) was
administered intravenously once a week. Topical application of
aloevera extract containing copper peptide {2 ml (0.1% concentration)
of solution in 120 ml of cream} was advised daily along with mild
massaging of treated area.

Results
After one session of therapy, fading of hyperpigmentation marks
was noted and the patient’s face looked more supple (Figure 2).
Healing of acne pustules and papules was also noted. Reduction in
prominence of boxcar and rolling acne scars was observed following
second session of therapy. A transition to Grade 1 (mild acne scars)
was noticed after the third session of therapy the results of which have
been maintained till date (Figure 3).

Figure 3: Notice the improvement in scars after 3rd (final) session of
treatment.

Discussion
Multiple treatment options (medical and surgical) are available for
treatment of acne scars, however, no general guidelines exist. Most
conventional treatments are associated with long healing time and
limited efficacy outcomes. This case report documents a case of
moderate acne scars that has been treated effectively using
mesenchymal stem cells and PRP therapy.
Mesenchymal stem cells are capable of self-renewal as well as
differentiation into various tissues, including epidermis and other skin
appendages. The various properties of these cells are therefore
promising in treatment of various conditions affecting the human
body.
The result of treatment of in this study was in consensus with those
from other studies done on atrophic acne scars. [9] in a pilot study on
14 patients treated with intradermal bone marrow MSCs, found
significant improvement in the qualitative and quantitative grading as
well as Cardiff Acne Disability Index (CADI) scores of acne scars with
no adverse effects.
MSCs derived from adipose tissue have been shown to support
formation of new vascular networks through self assembly of
transplanted cells and endothelial progenitor cells. Restoration of tissue
vascularisation offers high potential for skin regeneration and
maintenance of skin homeostasis. [9] in 2016 treated 13 patients with
atrophic acne scars using mesenchymal stem cells derived from
adipose tissue. The study reported increased subject satisfaction, skin
hydration as well as skin elasticity. Histology study showed increased
dermal collagen and elastin density.

Figure 2: Top left and right denote results after 1st session of
therapy; Bottom left and right denote changes after 2nd session.

Platelet rich plasma contains growth factors such as, PDGF, VEGF,
TGF-beta, EGF, FGF and IGF-1. PRP secrete 70% of the stored growth
factors within 10 minutes and close to 100% within the first hour.
Thereafter additional amounts of growth factors are synthesized up to
8 days [13]. This sustained release of growth factors supplements the
activity of mesenchymal stem cells by enhancing collagen deposition
thereby resulting in improved treatment outcomes.
Asif, et al. in 2016 enrolled fifty atrophic acne scar patients aged 17
to 32 years [1]. Intradermal injections along with topical application of
platelet rich plasma was given to all patients on right half of the face,
while their left half of the face was treated with intradermal
administration of distilled water only. The patients underwent three
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consecutive treatment sessions at one month intervals. Goodman's
Qualitative scale was used for assessment of treatment outcomes which
showed better outcomes on the right side (40%) as compared to left
(16%). The authors concluded that platelet rich plasma has excellent
efficacy in management of atrophic acne scars and should be combined
with other therapies in order to achieve better treatment outcomes.
Similar positive treatment outcome was reported by [11] where
statistically significant improvement in the degree of atrophic acne
scars was observed after intradermal injection of PRP in 15 patients.
As previously described, inflammation, subsequently resulting in
oxidative stress has been implicated as an etiologic factor in acne [14].
Antioxidants such as glutathione and vitamin C were administered to
the patient in this study in order to diminish the burden of oxidative
stress and enhance the effects of cell based therapy. Similarly, copper
peptide used in this study is a naturally occurring copper complex of
amino acids which has anti-inflammatory and epidermal stem cell
enhancing properties. Therefore, the role of nutraceuticals is to help
the stem cells achieve a favorable environment to show everlasting
regenerating effects [15]. The result of combination therapy of
mesenchymal stem cells and platelet rich plasma along with
nutraceuticals used in this study are being maintained remarkably and
has enhanced not only the physical appearance but also emotional
wellbeing of the patient.

Conclusion
Accelerated wound healing, skin regeneration and other properties
of mesenchymal stem cells play an important role in treatment of
atrophic acne scars. Autologous cell based therapy being minimally
invasive is an effective and safe therapeutic modality for atrophic acne
scars. Regenerative medicine approach with the aid of nutraceuticals
may be an attractive treatment option for patients who do not wish to
undergo or are not candidates for conventional therapy. Further
studies done on larger population groups may define precisely the role
played by various cells in dermatological conditions, thereby enabling
formulation of newer cell based therapy protocols.
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