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ABSTRACT 

 

Fractional carbon dioxide (FrCO2) laser is effective for atrophic acne scar 

treatment but the downtime following this procedure is unavoidable. Postoperative 

topical steroid decreases the risk of this downtime, but in the meantime increases 

other side effects. The objective of this study was to evaluate the clinical efficacy and 

safety of the moisturizer containing anti-inflammatory ingredients including 5% 

panthenol, madecassoside, and copper-zinc-manganese (experimental cream) versus 

0.02% Triamcinolone acetonide (TA) cream to improve wound healing and decrease 

adverse effects and downtime after FrCO2 laser treatment in acne scar. We conducted 

a double-blind, split face, randomized controlled trial in 20 subjects, with FrCO2 laser 

treatment on both sides of their faces, and randomly treated with these 2 post-

treatment regimens on each side of the face for 7 days. We evaluated the result by 

using the questionnaires, the expert panel assessment of the photography, downtime 
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and side effects evaluated by subjects, and facial scanning by the Antera 3D device. 

The result revealed that both the experimental cream and 0.02% TA cream 

significantly decreased post-laser downtime including swelling, redness, crusting and 

scaling in 5-7 days. Moreover, they produced lower of the PIH incidence when 

compared with petrolatum from the previous study. There was no significant different 

of the efficacies to decrease downtime between the experimental cream and the 0.02% 

TA cream. Hence, the moisturizer containing 5% panthenol, madecassoside, and 

copper-zinc-manganese yielded comparable efficacies to 0.02% TA cream for the 

improvement of wound healing, decreased adverse reactions and downtime after 

FrCO2 laser irradiation. This moisturizer could be a novel treatment modality for the 

reduction of post-ablative laser downtime by using non-steroidal anti-inflammatory 

agents in a bid to avoid adverse effects from steroids and improve wound healing 

process. 

 

 

Keywords: Panthenol, Madecassoside, Copper-Zinc-Manganese, Fractional ablative 

laser, Downtime 
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CHAPTER 1 

INTRODUCTION 

 

1.1 Fractional carbon dioxide laser 

 

1.1.1 Principle 

Fractional carbon dioxide (FrCO2) is one type of the ablative fractional 

laser resurfacing (AFR) which is based on the principle of fractional photothermolysis 

(FP). This type of laser was created by combining the 10,600 nm wavelength of the 

carbon dioxide (CO2) laser with an FP system. It produces controlled dermal 

coagulation extending to far greater depths than traditional CO2 laser and non-ablative 

devices. This laser ablates epidermis and heats dermal tissue by creating multiple 

zones of microthermal injury within the treatment area, called microscopic treatment 

zones (MTZs). The MTZs are multiple sharply columnar tissue denaturations with a 

diameter of about 100 μm that is surrounded by normal tissue. This microscopic 

pattern promotes greater tissue contraction, collagen production and collagen 

remodeling (1).  

 

Figure 1.1 MTZs pattern of ablative fractional laser resurfacing (2) 
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1.1.2 Downtime 

This laser is an effective tool for atrophic acne scar treatment (3). 

However, the downtime following this procedure is often unavoidable. Post 

inflammatory hyperpigmentation (PIH) is the most common adverse effect, especially 

in dark-skin individuals including most Asian. The incidence of PIH following AFR 

in patients with skin phototype (SPT) IV is as high as 92% (4). In details, this 

downtime includes white frosting which may last for 5 to 10 minutes immediately 

after laser irradiation, followed by erythema and edema that usually persist for 24 to 

72 hours. Normally, superficial crusting occurs and re-epithelialization is complete in 

5 to 7 days depend on the density and the energy of the laser. PIH can be observed 

after the crusts slough off, normally at around 1 or 2 weeks after the procedure (3). 

 

 

Figure 1.2 Downtime in a Thai patient who underwent FrCO2 (3) 
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1.1.3 Treatment modalities of the laser downtime  

1.1.3.1 Moisturizer 

Moisturizer plays a crucial role in the wound healing and skin barrier 

repairing process. Occlusive moisturizer acts as a barrier to prevent skin from 

insensible water loss. This type of moisturizer coats the stratum corneum, decreases 

transepidermal water loss (TEWL), and provides an emollient effect (5). Petrolatum, 

for example, can decrease abundant of TEWL but it also has a greasy feeling that may 

unacceptable to some patients. 

1.1.3.2 Sun avoidance and sun protection 

Photoprotection is an integral part in the treatment of PIH including 

those caused by FrCO2. Patients should be educated to use sunscreen with the sun 

protection factor (SPF) at least 30 and sun-protective measures, such as avoidance and 

protective clothing (6). Sunlight can worsen PIH via ultraviolet (UV)-induce 

melanogenesis pathway. 

1.1.3.3 Topical steroid 

Topical steroid is well-known for its anti-inflammatory effect. This 

drug is used for the treatment of many inflammatory skin diseases. However, side 

effects are observed when it is used in high potency or long duration. The side effects 

include atrophic changes, acneiform eruption, pigmentary changes, development of 

infection, and allergic reaction (7). In the recent study, 2 from 40 patients developed 

acneiform eruption caused by 2 days applying of 0.05% Clobetasol propionate after 

undergoing FrCO2 laser (8). 

1.1.3.4 Whitening agents 

Many whitening agents improve PIH including those caused by 

FrCO2. The current drugs include hydroquinone (HQ), retinoic acid (RA), azelaic 

acid, kojic acid, arbutin, niacinamide, N-acetyl cysteine (NAC), ascorbic acid, 

licorice, and soy (9). Kligman solution is the combination of HQ, RA, and steroid, 

which is widely used for PIH treatment due to its significant result. However, high 

concentration or chronic using of HQ may result in side effects such as, 

hypopigmentation, and ochronosis. 
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1.2 The experimental cream 

 

The moisturizer containing 5% panthenol, madecassoside, and copper – 

zinc – manganese (Cicaplast Baume B5, La Roche-Posay, France) is the soothing 

cream used for normal and sensitive skin irritations. This product can be applied to 

body, face and lips. Moreover, it can be used in any ages including babies, and is 

well-tolerated for most people. Besides, this moisturizer containing anti-inflammatory 

ingredients is found effective for a treatment of various skin conditions such as atopic 

dermatitis, irritative dermatitis, xerosis, and cheilitis (10, 11). Three active ingredients 

in this product have been studied for their positive effect in wound healing and anti-

inflammatory property. 

 

Figure 1.3 Cicaplast Baume B5, La Roche-Posay, France (12) 

 

Table 1.1 Active ingredients in the experimental cream and their positive effects 
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1.2.1 Active Ingredient 

1.2.1.1 Dexpanthenol 

Dexpanthenol (panthenol) is the active alcoholic form of pantothenic 

acid. It is a pro-vitamin B-complex composed in a normal component of skin and hair. 

Normally, topical dexpanthenol is converted to pantothenic acid which is a 

component of coenzyme A that is essential for the lipid bilayer synthesis in the 

stratum corneum. Dexpanthenol is known to improve skin barrier function by 

decreasing TEWL, maintaining skin softness, activating fibroblast proliferation, and 

providing anti-inflammatory effect (13). Recent studies found that topical 

dexpanthenol is useful for the wound healing in burns, fissures, corneal lesions, and 

allergic dermatitis. In addition, it has minimal risks of skin irritancy, and is well 

tolerated for most people. 

 

 

Figure 1.4 Structure of dexpanthenol (14) 

 

1.2.1.2 Madecassoside 

Madecassoside is one of the extracts isolated from Centella asiatica. It 

has various positive effects including wound healing boosting, anti-inflammatory, 

anti-aging activities, and protective effects against oxidative stress and ultraviolet-B 

(UVB) radiation (15, 16). In details, it decreases inflammatory activity by inhibiting 

of Cyclooxygenase-2 (COX-2) and prostaglandin (PG) production. 
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Figure 1.5 Structure of madecassoside (17) 

 

1.2.1.3 Copper-Zinc-Manganese 

The trace elements copper, zinc and manganese are the component of 

the skin's enzymatic antioxidant defense, which includes copper-zinc superoxide 

dismutase (CuZnSOD), manganese superoxide dismutase (MnSOD) and catalase 

(CAT). These enzymes are known to maintain a balance within cells and regulate the 

antioxidant defense system during intrinsic aging and photoaging processes (18). 

 

 

Figure 1.6 Structure of manganese superoxide dismutase (MnSOD) (19) 
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Figure 1.7 Structure of copper-zinc superoxide dismutase (CuZnSOD) (20) 

 

1.3 0.02% Triamcinolone acetonide 

 

Topical glucocorticoids are highly effective in many inflammatory skin 

diseases, and few side effects are observed when a low-potency preparation is used 

for short period of time. However, the use of this drug in high potency or long 

duration increases risk of the following adverse effects; atrophic changes, acneiform 

eruption, pigmentary changes, development of infection, and allergic reaction (7). In 

the recent study, 2 from 40 patients developed acneiform eruption after applied 0.05% 

Clobetasol propionate twice daily for 2 days after FrCO2 laser procedure (8). 0.02% 

triamcinolone acetonide (TA) is mild to moderate potent steroid. It is categorized in 

class 6 for the glucocorticoid potency classification, and is classified in the structural 

class B for the cross-reactivity classification (21) which mean, this strength of topical 

steroid is unlikely to cause allergic reaction. This drug is well-known for its anti-

inflammatory property and is one of the main treatment modalities for various 

inflammatory skin conditions such as atopic dermatitis. 
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Table 1.2 Glucocorticoid potency classification and its commonly used (21) 

 

 

Table 1.3 Classification of corticosteroid by cross-reactivity (7) 
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Table 1.4 Therapeutic modalities for atopic dermatitis (22) 

 

1.4 Conceptual Framework  

 

Figure 1.8 Conceptual framework 
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1.5 Significance of the research 

 

This moisturizer containing anti-inflammatory ingredients could be a 

novel treatment modality for the reduction of post-ablative laser downtime by using 

non-steroidal anti-inflammatory agents in a bid to avoid adverse effects from steroids 

and improve wound healing process.
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CHAPTER 2  

REVIEW OF LITERATURE 

 

2.1 Fractional carbon dioxide laser 

 

In 2007, Chan et al. studied the prevalence and risk factors of PIH that 

were associated with the use of fractional laser resurfacing in Asians. The result came 

out that both the density and the energy of the treatment determined the risk of PIH in 

dark-skin patients (23). 

In 2009, Cho et al. studied the efficacy and safety of the 10,600-nm 

ablative CO2 fractional laser in the treatment of acne scars in Korean patients. They 

concluded that the laser promised to be an effective tool in the technologies for the 

acne scar treatment, and the side effect he found was only post-treatment erythema 

(24). 

In 2010, Manuskiatti et al. evaluated the efficacy and safety of carbon-

dioxide ablative fractional resurfacing on atrophic acne scars in Asian individuals. 

They found that the laser appeared to be effective and well tolerated for the treatment 

of atrophic acne scars in Asians, but mild PIH was found to be the side effect, that 

was happened as high as 92% of the subject (3). 

In 2011, Shamsaldeen el al. studied the rate of the adverse events 

associated with the use of FrCO2. They found that most common post-operative side 

effect was acneiform eruption. PIH was found in just few cases. However, the study 

was conducted on the individual with SPT I-II (fair skin color) only (25). 

In 2014, Wanitphakdeedecha et al. studied whether the use of broad-

spectrum sunscreen with anti-inflammatory agents starting on the first day after 

FrCO2 reduced the incidence of post laser PIH. They found that the regimen 

decreased the incidence of PIH after laser treatment at 1-week postoperatively (26). 

In 2015, Cheyasak et al. investigated the effect of short-term application 

of high potency topical corticosteroids on the incidence of PIH after ablative 

fractional resurfacing in Asians. They found that short course (2 days) of topical 

0.05% Clobetasol propionate decreased the risk of PIH after ablative fractional 

resurfacing. However, this high potency steroid may disturb the wound healing 
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process and increase the risk of post-operative infection. 2 subjects who had got the 

steroid treatment post-operatively later developed acneiform eruption on the steroid 

treated side (8). 

In conclusion, FrCO2 is an effective treatment for atrophic acne scar. 

However, after undergoing FrCO2, most patients have to anticipate the downtime 

including white frosting which may last for 5 to 10 minutes immediately after laser 

irradiation, followed by erythema and edema that usually persist for 24 to 72 hours. 

Normally, superficial crusting occurs and re-epithelialization is complete in 5 to 7 

days depend on density and energy of the laser. PIH can be observed after the crusts 

slough off, normally at around 1 or 2 weeks after the procedure. 

 

2.2 The experimental cream 

 

In 2012, Seite et al. investigated this product containing 0.3% 

madecassoside on mild to moderate atopic dermatitis children in a randomized, 

double-blind, placebo-controlled trial. They found that this product decreased scoring 

atopic dermatitis (SCORAD), pruritus symptom, and loss of sleep significantly, when 

compared to the placebo (11). 

 

Table 2.1 SCORAD in the group treated with 0.3% madecassoside and the placebo 

from day 0 to day 84 (11) 
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Table 2.2 Pruritus symptom in the group treated with 0.3% madecassoside and the 

placebo from day 0 to day 84 (11) 

 

 

Table 2.3 Loss of sleep symptom in the group treated with 0.3% madecassoside and 

the placebo from day 0 to day 84 (11) 

 

 

In 2012, Crickx et al. conducted an observational study on 2,440 patients. 

They observed the use of this product prescribed by 313 dermatologists and 99 

pediatricians. They found that the product decreased the symptom of burning, 

tingling, pain, and itching sensation significantly on day 22 compared to day 0. 

Moreover, the product was prescribed by many dermatologists in order to treat 

various skin conditions including atopic dermatitis, irritative dermatitis, xerosis, 

cheilitis, and many others (10). 
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In 2013, Le Maitre et al. created an epidermal repair score called “Score 

de Reparation de l’Epiderme” (SCOREPI) to assess skin deterioration in irritative 

dermatitis before and after the use of this product. They found that the SCOREPI was 

reproducible, easy to use, and sensitive to change. This product also improved this 

score significantly (27). 

 

2.3 Dexpanthenol 

 

In 2002, Proksch et al. studied the effects of dexpenthenol containing 

cream on skin barrier repair, stratum corneum hydration, skin roughness, and 

inflammation. They found that the cream produced significantly enhanced skin barrier 

repair and stratum corneum hydration, while reduced skin roughness and 

inflammation (28). 

In 2002, Ebner et al. studied the topical use of dexpanthenol in skin 

disorders. They found that dexpanthenol could be used to treat many skin disorders 

which are; skin abrasion, chronic ulcer, decubital ulcer, anal fissure, non-severe burn, 

diaper dermatitis, and radiation dermatitis (13). 

In 2003, Biro et al. investigated the efficacy of dexpanthenol in skin 

protection against irritation in a randomized, prospective, double-blind, placebo-

controlled study. They found that dexpanthenol had the protective effect against skin 

irritation, by which skin hydration was found to be most useful in monitoring the 

effects (29). 

In 2011, Camargo et al. evaluated the skin moisturizing efficacy of 

formulations containing different concentrations of panthenol. They found that 

panthenol-based formulations increased skin moisture significantly and had an effect 

on skin barrier function by decreasing TEWL (30). 

In 2012, Heise et al. studied the effect of dexpanthenol to the gene 

expression in skin wound healing. They found that upregulation of IL-6, IL-1, 

CYP1B1, CXCL1, CCL18 and KAP 4–2 gene expression and downregulation of 

psorasin mRNA and protein expression were identified in samples treated topically 

with dexpanthenol. They concluded that this founding was helped to confirm that 

dexpanthenol was effective for improving wound healing (31). 
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In conclusion, dexpanthenol has the property of: 

a. Moisturizer 

b. Decreasing TEWL 

c. Maintaining skin softness and elasticity 

d. Activating fibroblast proliferation 

e. Stimulating re-epithelization 

f. Anti-inflammatory 

 

2.4 Madecassoside 

 

In 2008, Haftek et al. studied long-term effects of a topical treatment with 

ascorbic acid and madecassoside in photoaged human skin. They found that two-

thirds of the subjects showed an improvement in the wrinkle, firmness, roughness, 

and skin hydration (15). 

In 2010, Song et al. studied the effects of madecassoside on the 

proliferation and apoptosis of keloid fibroblasts (KFs). They found that 

madecassoside inhibited the proliferation of KFs in a time and concentration 

dependent manner, and induced KF apoptosis. Moreover, they found that 

madecassoside induced the apoptosis of KFs through a mitochondrial-dependent 

pathway. They concluded that madecassoside induced apoptosis of keloid fibroblasts 

via a mitochondrial-dependent pathway without disturbing normal fibroblast (16). 

In 2011, Song et al. studied the potential of madecassoside on the 

migration of KFs and its mechanism. They found that madecassoside was shown to 

remarkably attenuate the phosphorylation of cofilin, p38 MAPK and 

phosphatidylinositol-3-kinase (PI3K)/AKT signaling. They concluded that 

madecassoside could be useful in the treatment and/or prevention of hypertrophic 

scars and keloids (32). 

In 2013, Jung et al. investigated the effects of madecassoside on 

ultraviolet (UV)-induced melanogenesis and mechanisms in a co-culture system of 

keratinocytes and melanocytes. They found that madecassoside significantly reduced 

UV-induced melanin index at 8 weeks after topical application. They concluded that 
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madecassoside has an effect to inhibit hyperpigmentation caused by UV irradiation 

(33). 

In conclusion, madecassoside has the property of: 

a. Inducing collagen expression 

b. Modulating inflammatory mediator 

c. Preventing aging 

d. Inhibiting proliferation and migration of keloid fibroblast 

e. Wound healing boosting 

f. Inhibiting melanin synthesis 

g. Promoting re-epithilization 

 

2.5 Copper-Zinc-Manganese 

 

In 1999, Tenaud et al. demonstrated how the expressions of integrins in 

keratinocyte were modulated in vitro by trace elements (copper-zinc-manganese). 

They found that zinc, copper and manganese gluconates enhanced a6 (one of the 

integrins) expression, thus favored migration and dermal–epidermal adhesion (34). 

In 2000, Takahashi et al. investigated the role of Superoxide dismutase 

(SOD) in the ultraviolet B (UVB) irradiation-induced apoptosis. They found that 

copper, zinc–superoxide dismutase could protect skin from ultraviolet B-induced 

apoptosis of SV40-transformed human keratinocytes, and the protection was 

associated with the increased levels of antioxidant enzymes (35). 

In 2000, Sasaki et al. examined the possible role of endogenous copper, 

zinc-superoxide dismutase or manganese-superoxide dismutase against UVB-induce 

reactive-oxygen-species-mediated keratinocyte injury in vitro. They found that 

endogenous copper, zinc-superoxide dismutase might play a primary protective role 

against UVB-induce injury of the human keratinocyte cell line HaCaT (36). 

In 2002, Sander et al. hypothesized that chronic and acute photodamage is 

mediated by depleted antioxidant enzyme (catalase, copper-zinc superoxide 

dismutase, and manganese superoxide dismutase) expression and increased oxidative 

protein modifications. They found that depleted antioxidant enzyme expression in 

photodamaged skin was associated with higher levels of protein oxidation (18). 
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In 2009, Demertzi et al. studied in vitro and in vivo anti-inflammatory 

activity and anti-proliferative activity of mefenamic acid and its metal complexes with 

manganese, cobalt, nickel, copper and zinc. They concluded that this complexes of 

mefenamic acid [Mn(mef)2(H2O)2], [Co(mef)2(H2O)2], [Ni(mef)2(H2O)2], 

[Cu(mef)2 (H2O)]2 and [Zn(mef)2] had the antioxidant ability and might prove useful 

for treating a variety of inflammatory diseases, led to the development of new drugs 

(37). 

In conclusion, copper-zinc-manganese has the property of: 

a. Providing antioxidant effect 

b. Preventing aging 

c. Controlling dermal-epidermal adhesion 

d. Protecting from UVB 

e. Regulates epidermal proliferation 

f. Controlling the proliferation of keratinocytes and fibroblasts in the skin 
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CHAPTER 3 

RESEARCH METHODOLOGY 

 

3.1 Objectives 

 

3.1.1 Primary objective 

To evaluate the clinical efficacy and safety of moisturizer containing anti-

inflammatory ingredients vs 0.02% TA cream for improving wound healing and 

decreasing adverse reactions and downtime after FrCO2 resurfacing  

3.1.2 Secondary objectives 

3.1.2.1 To evaluate the clinical efficacy and safety of moisturizer 

containing anti-inflammatory ingredients vs 0.02% TA cream for reducing PIH after 

FrCO2 resurfacing. 

3.1.2.2 To compare the laser treatment result when performing with 

different post treatment regimens including the moisturizer containing anti-

inflammatory ingredients and 0.02% TA cream. 

 

3.2 Study design 

 

Interventional: Therapeutic trial, a prospective, double-blinded, split face, 

randomized control trial 

 

3.3 Target population 

 

Patient aged ≥18 years with atrophic facial acne scars on both cheeks for 

at least 6 months who attended the outpatient department (OPD) at Thailand Tobacco 

Monopoly Hospital (TTMH). 

 

3.4 Selection criteria 

 

3.4.1 Inclusion criteria 

3.4.1.1 Male or female aged ≥18 years 
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3.4.1.2 Had atrophic facial acne scars on both cheeks for at least 6 

months 

3.4.2 Exclusion criteria 

3.4.2.1 Pregnancy and those who intended to get pregnant within 2 

months 

3.4.2.2 Lactating mother 

3.4.2.3 Skin infections, inflamed acne or photosensitive dermatoses 

3.4.2.4 Concomitant treatment to the involved skin areas 

3.4.2.5 Propensity for keloid scarring 

3.4.2.6 Received isotretinoin, underwent filler injections or 

ablative/nonablative laser skin resurfacing procedures within the preceding 3 months 

3.4.2.7 Use of a systemic retinoid or steroid within 6 months before 

study initiation 

3.4.2.8 History of herpes viral infection 

3.4.2.9 Allergy to Triamcinolone acetonide, dexpanthenol, or 

madecassoside 

3.4.2.10 Presence of evidence indicating likely poor compliance with 

the protocol 

3.4.3 Discontinuation criteria 

3.4.3.1 Patient who had got pregnant during the protocol 

3.4.3.2 Patient who was unwilling to continue participating in the 

study 

 

3.5 Sample size 

 

Sample size = 20 (At least 18 from the statistical calculation), Effect size 

= 0.3, Alpha error = 0.05, Power = 0.9, Number of groups = 2, Number of 

measurements = 8. The sample size calculation formula is as following; 
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Figure 3.1 Sample size calculation formula 

 

3.6 Recruitment process 

  

We used the invitation poster to persuade the volunteers. These posters 

contained important details of the study in brief and placed around TTMH hospital. 

 

3.7 Preparation of research subjects 

 

3.7.1 Subjects were selected to enroll in the study according to the 

selection criteria. 

3.7.2 Details in the information sheet were informed to all subjects. 

3.7.3 The subjects signed an inform consent form for participation in the 

study. Those who asked for subject’s consent was a nurse or an investigator’s staff 

who had no benefit from the study. The process to inform the details was by 

describing all details to subjects and let them read information sheet by themselves 

before signing in the study. The place for informed consent was the TTMH hospital.     

For the blind or incapable volunteers, relative or someone who had no benefit from 

the study was responsible to inform all the studies ’details before informed consent. 

When the volunteers decided to join the study, they must sign in by pumping their 

fingerprint with inerasable ink followed by signing from their witness.  

The investigator had kept one informed consent document and gave 

another one to the subjects during the study period. 

3.7.4 The important information such as subject’s demographic data was 

recorded after signing in. 
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3.8 Treatment 

 

3.8.1 Preoperative care 

Preoperatively, all participants were instructed to clean their face with the 

sensitive facial liquid cleanser. After that, Lidocaine 2.5% and prilocaine 2.5% cream 

(Emla cream 5%; a eutectic mixture of local anesthetic, AstraZeneca LP, Wilmington, 

DE) was applied under occlusion for 45 minutes. 

 

Figure 3.2 Emla cream 5%; Lidocaine 2.5% and prilocaine 2.5% cream (38) 

 

3.8.2 Intervention 

All participants then underwent  FrCO2 laser irridiation (eCO2; Lutronic 

Co., Ltd, South Korea) on both cheeks by a single physician following these 

parameters of static mode: 120 μm beam size, 30 w peak power, 50 mj pulse energy, 

1 mm ablation depth, with 2 passes of 100 spots/cm
2 

density
 
and less than 15% 

coverage. Besides, no concurrent use of epidermal cooling device was performed 

during the procedure. No postoperative analgesic treatment was required beyond the 

application of ice compresses for approximately 15–20 min. No prophylactic 

antibiotics or antivirals were given to any patients. 
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Figure 3.3 The eCO2 fractional laser (39) 

 

3.8.3 Postoperative care 

Immediately after the laser irradiation, all subjects were taken high-

resolution camera images of their face in 5 positions, with facial scanning by Antera 

device (Antera 3D; Miravex Co., Ltd, Dublin, Republic of Ireland) before allowed for 

ice compression. Two sides of each patient’s face were randomly treated with 2 

different post-treatment agents; one side of the face with the experimental cream 

(moisturizer containing 5% panthenol, madecassoside, and copper-zinc-manganese) 

twice daily for 7 days, while another side with 0.02% TA cream twice daily for 7 

days. All subjects must use 2 separated cotton-buds for applying each cream to avoid 

contamination. Moreover, they were instructed to wear a broad-spectrum sunscreen 

with a sun protection factor of 40, avoid sun exposure, and avoid using of any topical 

preparations on the face during the period of study. 
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Figure 3.4 Methodology 

 

3.9 Outcome measurement 

 

All subjects were evaluated on the experimental day (day 1) (before and 

immediately after laser irradiation) and additional 6 follow-up visits including day 3, 

day 5, day 7, day 14, day 30, and day 60 after irradiation. The evaluation included 

questionnaires, facial examination, downtime and side effects reported by subjects, 

high resolution camera imaging, and facial scanning by the Antera device. The pain 

related to laser procedure was also recorded as the 0-10 pain scoring system 

immediately after the laser irradiation.  

The facial examination included overall facial skin, erythema, scaling, 

crusting, dyspigmentation, PIH, skin texture, pore, acne scar, and other side effects. 

The questionnaires were also completed for downtime and side effects observed by 

the subjects, subject demographic data, Dermatology Quality of Life Index, the 

assessment of sunscreen knowledge, and patient satisfaction. Meanwhile, the 

photographic images were obtained by using a digital camera (Canon PowerShot G1 

X Mark II Digital Camera; Canon Marketing Co., Ltd, Thailand) with the same 

camera settings, lighting, and positioning on every visit. The positioning was 

comprised of 5 positions; frontal, 45 degree left-lateral and right-lateral, and 90 
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degree left-lateral and right-lateral. Moreover, we used the expert panel assessment of 

photography by 3 blinded dermatologists to evaluate the subject’s clinical from their 

picture. Meanwhile, the Antera facial scanning was obtained in a bid to evaluate the 

following parameters; hemoglobin (erythema), elevations (crusting and scaling), 

melanin, atrophic scars, and skin texture. 

 

Figure 3.5 The Antera 3D facial scan device (40) 

 

 

Figure 3.6 The parameter provided in the Antera 3D program (40) 

 

 

 



Ref. code: 25595829040491KCPRef. code: 25595829040491KCP

25 

 

Table 3.1 The schedule for the result evaluation 

  Day 1 

Before 

(base 

line) 

Day 

1 

After 

Day 

3 

Day 

5 

Day 

7 

Day 

14 

Day 

30 

Day 

60 

Clinical 

evaluation 

Camera 

imaging 

        

 Expert 

panel 

        

Objective 

evaluation 

Antera 

3D 

        

Subjective 

evaluation 

Demo 

graphic 

data 

        

 Down 

Time & 

S/E by 

subject 

        

 Other  

Ques. 

        

 Pain score         

 

 

3.10 Data collection 

 

The data were corrected in the paper document, text file, and imaging file 

in the computer in every visit of the follow up. The case record form was used in this 

study to collect all the patient demographic data.  

 

3.11 Data analysis 

 

The patient demographic data and other descriptive statistic were analyzed 

by using percentage, mean, and SD. The comparison of the data between the side 

treated with the experimental cream and the side treated with the 0.02% TA cream 

were analyzed by using independent t-test and Mann Whitney U test. Meanwhile, the 

comparison of the data among times and the comparison between days were analyzed 
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by using Friedman test, Post Hoc test, and Wilcoxon Signed Ranks test with the P-

value adjusting by using Bonferroni method.  

 

3.12 Ethical consideration 

 

This research has been approved by the Human Research Ethics 

Committee of Thammasat University No.1 Faculty of Medicine (Number of COA: 

056/2017, Project number: MTU-EC-OO-2-119/59).  
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CHAPTER 4  

RESULTS AND DISCUSSION 

 

4.1 Patient demographic data 

 

Twenty subjects (12 males, 8 females) with the mean±SD age of 

37.55±9.41 years were enrolled and completed the study. In details, most of them 

were skin phototype IV (11 subjects; 55%). In addition, 6 subjects (30%) were skin 

phototype III and 2 subjects (10%) were skin phototype V. Moreover, all subjects had 

no serious underlying disease except of hyperthyroid (1 subject; 5%), allergic rhinitis 

(1 subject; 5%), and gastritis (2 subjects; 10%), which all were in controlled. For the 

facial problem, most subjects had acne (10 subjects; 50%), oily face (9 subjects; 

45%), freckle (4 subjects; 20%), melasma (2 subjects; 10%), and dry face (2 subjects; 

10%) respectively. For the history of laser taken, 14 subjects (70%) had taken facial 

laser irradiation before (2 subjects; 10% had taken FrCO2) with the last session held 

up before 3 months ago. Finally, 2 subjects (10%) had taken botox and filler injection 

on their face with the last session held up before 3 months ago.  

 

Table 4.1 Patient demographic data 

Variable N % 

Sex   

Male 12 60.00 

Female 8 40.00 

Age 37.55±9.41/ 37.50  

Fitzpatrick skin type   

       1 0 0.00 

2 0 0.00 

3 6 30.00 

4 11 55.00 

5 2 10.00 

6 0 0.00 

Underlying disease   

No 18 90.00 

Yes 2 10.00 

Hyperthyroid 1 5.00 

Allergic rhinitis 1 5.00 

Gastritis 2 10.00 
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Variable N % 

Facial skin problem   

No 8 40.00 

Yes 12 60.00 

Acne 10 50.00 

Melasma 2 10.00 

Freckle 4 20.00 

   Oily face 9 45.00 

   Dry face 2 10.00 

Previous treatment in the past   

Topical drug (before 3 months ago) 9 45.00 

Oral drug (before 6 months ago) 6 30.00 

Laser (before 3 months ago) 14 70.00 

History of medical allergy   

No 16 80.00 

Yes 4 20.00 

History of skin hydration loosing    

> 10 min showering 8 40.00 

> 2 times/day taking a bath 5 25.00 

Taking a bath with warm or hot water 7 35.00 

> 6 hrs/day living in the air conditioning 

room 

14 70.00 

History of facial cleansing product using   

Soap (solid) 5 25.00 

Liquid gel 7 35.00 

Cream or foam 7 35.00 

Tap water 1 5.00 

History of facial toner using   

Never 14 70.00 

Yes, now using 3 15.00 

Used to 3 15.00 

History of topical vit.A derivative product using   

Never 13 65.00 

Yes, now using 0 0.00 

Used to (before 3 months ago) 7 35.00 

History of topical acne treatment product using   

Never 15 75.00 

Yes, now using 0 0.00 

Used to (before 3 months ago) 5 25.00 

History of facial treatment in the past   

No 11 55.00 

Yes (before 3 months ago) 9 45.00 

AHA 8 40.00 

Ionto 4 20.00 

Phono 2 10.00 

Microdermabrasion 5 25.00 
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Variable N % 

History of laser taking in the past   

No 8 40.00 

Yes (before 3 months ago) 12 60.00 

IPL 2 10.00 

CO2 5 25.00 

Qs Nd:Yag 2 10.00 

Long pulse 0 0.00 

Radiofrequency (RF) 1 5.00 

Fractional laser 2 10.00 

History of filler injection in the past   

No 18 90.00 

Yes (before 3 months ago) 2 10.00 

History of botox injection in the past   

No 18 90.00 

Yes (before 3 months ago) 2 10.00 

History of oral vit.A derivative drug taking   

Never 15 75.00 

Yes, now taking 0 0.00 

Used to (before 6 months ago) 5 25.00 

 

4.2 The expert panel assessment of photography 

 

We evaluated the clinical of the subjects by using the expert panel 

assessment of the photography. In details, all pictures of the subjects’ face from day 1 

to day 60 post irradiation were evaluated and scored by 3 blinded dermatologists. The 

assessment was divided into three categories; the downtime, side effect, and the laser 

treatment result. 

4.2.1 The downtime 

For the downtime, the expert panel assessment revealed that swelling 

were averagely rated as not change at day 3, mild improve at day 5 to day 7, and 

moderate improve at day 14 to day 60 in both the experimental cream treated side and 

the 0.02% TA cream treated side. In the same way, redness was not changes at day3, 

mild improve at day 5 to day 7, and moderate improve at day 14 to day 60. On the 

other hand, scaling and crusting were not change until day 5, but then, were moderate 

improve from day 7 to day 60 in both sides of the face. There was no significant 

difference of the improved downtime between both regimens (p-value > 0.05). 
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Table 4.2 The expert panel assessment of the downtime; swelling  

 

EC = experimental cream, TA = 0.02% TA cream, (p-value > 0.05) 

This data was the changes of the swelling compared with those in day 1 immediately 

after irradiation (0 = no change, 1 = mild improve, 2 = moderate improve, 3 = a lot 

improve, 4 = very improve) 

 

Table 4.3 The expert panel assessment of the downtime; redness 

 

EC = experimental cream, TA = 0.02% TA cream, (p-value > 0.05) 

This data was the changes of the redness compared with those in day 1 immediately 

after irradiation (0 = no change, 1 = mild improve, 2 = moderate improve, 3 = a lot 

improve, 4 = very improve) 
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Table 4.4 The expert panel assessment of the downtime; crusting and scaling 

 

EC = experimental cream, TA = 0.02% TA cream, (p-value > 0.05) 

This data was the changes of the crusting and scaling compared with those in day 1 

immediately after irradiation (0 = no change, 1 = mild improve, 2 = moderate 

improve, 3 = a lot improve, 4 = very improve) 
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4.2.2 Side effect 

For the side effect, the expert panel assessment showed that PIH were not 

seen in the first 4 visits (day 1 to day 7). After that, they were observed at day 14 until 

the end of the study. For the intensity, they were averagely rated as minimal PIH from 

day 14 to day 60 in both the experimental cream treated side and the 0.02% TA cream 

treated side. Moreover, acneiform eruption was averagely rated as not seen from day 

1 to day 60 in both sides of the face. There was no significant difference of the side 

effects between both regimens (p-value > 0.05). 

 

Table 4.6 The expert panel assessment of the PIH 

 

EC = experimental cream, TA = 0.02% TA cream, (p-value > 0.05) 

This data was the changes of PIH compared with those in day 1 immediately after 

irradiation (0 = no change, 1 = minimal PIH, 2 = mild PIH, 3 = moderate PIH, 4 = 

severe PIH) 
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4.2.3 The laser treatment result 

For the expert panel assessment of the laser treatment result, the average 

score for the overall result were rated as “not change” in both day 30 and day 60 post 

irradiation, and in both the experimental cream treated side and the 0.02% TA cream 

treated side with no difference (p-value > 0.05). In details, all parameters including 

acne scar, pores, and skin color were averagely rated as “not change” in both the 

experimental cream treated side and the 0.02% TA cream treated side, and in both day 

30 and day 60 with no significant difference (p-value > 0.05). 

 

Table 4.8 The expert panel assessment of the laser treatment result in day 30 

 

EC = experimental cream, TA = 0.02% TA cream, (p-value > 0.05) 

This data was the laser treatment result compared with those before irradiation (0 = no 

change, 1 = mild improve, 2 = moderate improve, 3 = a lot improve, 4 = very 

improve, -1 = mild worse, -2 = moderate worse, -3 = a lot worse, -4 = very worse) 
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Table 4.9 The expert panel assessment of the laser treatment result in day 60 

 

EC = experimental cream, TA = 0.02% TA cream, (p-value > 0.05) 

This data was the laser treatment result compared with those before irradiation (0 = no 

change, 1 = mild improve, 2 = moderate improve, 3 = a lot improve, 4 = very 

improve, -1 = mild worse, -2 = moderate worse, -3 = a lot worse, -4 = very worse) 

 

Table 4.10 The expert panel assessment of photography; the laser treatment result 

 Day 30 Day 60 

 EC TA P-value EC TA P-value 

Acne scar 0.50±0.61 0.40±0.75 0.784 0.40±0.60 0.55±0.69 0.320 

Very worse (-4) 0 (0.0) 0 (0.0)  0 (0.0) 0 (0.0)  

A lot worse (-3) 0 (0.0) 0 (0.0)  0 (0.0) 0 (0.0)  

Moderate worse (-2) 0 (0.0) 0 (0.0)  0 (0.0) 0 (0.0)  

Mild worse (-1) 1 (5.0) 3 (15.0)   1 (5.0) 2 (10.0)  

Not change (0) 8 (40.0) 6 (30.0)  10 (50.0) 5 (25.0)  

Mild improve (1) 11 (55.0) 11 (55.0)  9 (45.0) 13 (65.0)  

Moderate improve (2) 0 (0.0) 0 (0.0)  0 (0.0) 0 (0.0)  

A lot improve (3) 0 (0.0) 0 (0.0)  0 (0.0) 0 (0.0)  

Very improve (4) 0 (0.0) 0 (0.0)  0 (0.0) 0 (0.0)  

Pores 0.35±0.67 0.35±0.75 0.917 0.30±0.66 0.60±0.69 0.100 

Very worse (-4) 0 (0.0) 0 (0.0)  0 (0.0) 0 (0.0)  

A lot worse (-3) 0 (0.0) 0 (0.0)  0 (0.0) 0 (0.0)  

Moderate worse (-2) 0 (0.0) 0 (0.0)  0 (0.0) 0 (0.0)  

Mild worse (-1) 2 (10.0) 3 (15.0)  2 (10.0) 2 (10.0)  

Not change (0) 9 (45.0) 7 (35.0)  10 (50.0) 4 (20.0)  

Mild improve (1) 9 (45.0) 10 (50.0)  8 (40.0) 14 (70.0)  

Moderate improve (2) 0 (0.0) 0 (0.0)  0 (0.0) 0 (0.0)  

A lot improve (3) 0 (0.0) 0 (0.0)  0 (0.0) 0 (0.0)  

Very improve (4) 0 (0.0) 0 (0.0)  0 (0.0) 0 (0.0)  

Skin color 0.60±0.68 0.60±0.75 0.949 0.75±0.79 0.55±0.83 0.274 

Very worse (-4) 0 (0.0) 0 (0.0)  0 (0.0) 0 (0.0)  
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 Day 30 Day 60 

 EC TA P-value EC TA P-value 

A lot worse (-3) 0 (0.0) 0 (0.0)  1 (5.0) 1 (5.0)  

Moderate worse (-2) 0 (0.0) 1 (5.0)  0 (0.0) 0 (0.0)  

Mild worse (-1) 14 (70.0) 12 (60.0)  13 (65.0) 9 (45.0)  

Not change (0) 4 (20.0) 5 (25.0)  5 (25.0) 9 (45.0)  

Mild improve (1) 2 (10.0) 2 (10.0)  1 (5.0) 1 (5.0)  

Moderate improve (2) 0 (0.0) 0 (0.0)  0 (0.0) 0 (0.0)  

A lot improve (3) 0 (0.0) 0 (0.0)  0 (0.0) 0 (0.0)  

Very improve (4) 0 (0.0) 0 (0.0)  0 (0.0) 0 (0.0)  

Overall result 0.45±0.60 0.25±0.72 0.386 0.25±0.64 0.35±0.67 0.589 

Very worse (-4) 0 (0.0) 0 (0.0)  0 (0.0) 0 (0.0)  

A lot worse (-3) 0 (0.0) 0 (0.0)  0 (0.0) 0 (0.0)  

Moderate worse (-2) 0 (0.0) 0 (0.0)  0 (0.0) 0 (0.0)  

Mild worse (-1) 1 (5.0) 3 (15.0)  2 (10.0) 2 (10.0)  

Not change (0) 9 (45.0) 9 (45.0)  11 (55.0) 9 (45.0)  

Mild improve (1) 10 (50.0) 8 (40.0)  7 (35.0) 9 (45.0)  

Moderate improve (2) 0 (0.0) 0 (0.0)  0 (0.0) 0 (0.0)  

A lot improve (3) 0 (0.0) 0 (0.0)  0 (0.0) 0 (0.0)  

Very improve (4) 0 (0.0) 0 (0.0)  0 (0.0) 0 (0.0)  

Mann-Whitney U test 

EC = experimental cream, TA = 0.02% TA cream 

 

4.2.4 The incidence of PIH 

For PIH occurred in this study, they were started to be observed at day 14 

until the end of the study. The average intensity of the PIH was minimal PIH in both 

the experimental cream treated side and the steroid treated side. At the end of the 

study (day 60), the incidence of PIH were 60% in the experimental cream treated side, 

and 55% in the steroid treated side. Moreover, there was no significant different in the 

incidence of PIH between both regimens (p-value > 0.05). 
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Table 4.11 The incidence of PIH at day 14, day 30, and day 60 

 

EC = experimental cream, TA = 0.02% TA cream, (p-value > 0.05) 

 

Table 4.12 The incidence and the intensity of PIH at day 14, day 30, and day 60 

 Day 14 Day 30 Day 60 

 EC TA EC TA EC TA 

No PIH 9(45%) 9(45%) 9(45%) 9(45%) 8(40%) 9(45%) 

Minimal PIH 8(40%) 10(50%) 7(35%) 10(50%) 6(30%) 9(45%) 

Mild PIH 3(15%) 1(5%) 4(20%) 0(0%) 5(25%) 1(5%) 

Moderate PIH 0(0%) 0(0%) 0(0%) 1(5%) 1(5%) 1(5%) 

Severe PIH 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 

Total PIH 11(55%) 11(55%) 11(55%) 11(55%) 12(60%) 11(55%) 

EC = experimental cream, TA = 0.02% TA cream, (p-value > 0.05) 

 

4.3 The pictures of the patient’s face  

 

The photographic images were obtained by using a high resolution digital 

camera with the same camera settings, lighting, and positioning on every visit. The 

pictures below are 2 examples from 20 of them.    
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4.3.1 Subject number 1 

4.3.1.1 The side treated with the experimental cream 

    

Day 1 (before irridiation)                         Day 1 (immediately after irridiation) 

    

Day 3                                                        Day 5 
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Day 7                                                        Day 14 

  

Day 30                                                      Day 60 

Figure 4.1 The pictures of the side treated with the experimental cream in subject 

number 1 at day 1 to day 60 
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4.3.1.2 The side treated with the 0.02% TA cream 

    

Day 1 (before irridiation)                       Day 1 (immediately after irridiation) 

    

Day 3                                                      Day 5 
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Day 7                                                      Day 14 

   

Day 30                                                    Day 60 

Figure 4.2 The pictures of the side treated with the 0.02% TA cream in subject 

number 1 at day 1 to day 60 
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4.3.2 Subject number 2 

4.3.2.1 The side treated with the experimental cream 

    

Day 1 (before irridiation)                        Day 1 (immediately after irridiation) 

    

Day 3                                                       Day 5 
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Day 7                                                      Day 14 

  

Day 30                                                    Day 60 

Figure 4.3 The pictures of the side treated with the experimental cream in subject 

number 2 at day 1 to day 60 
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4.3.2.2 The side treated with the 0.02% TA cream 

    

Day 1 (before irridiation)                        Day 1 (immediately after irridiation) 

    

Day 3                                                       Day 5 
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Day 7                                                       Day 14 

   

Day 30                                                     Day 60 

Figure 4.4 The pictures of the side treated with the 0.02% TA cream in subject 

number 2 at day 1 to day 60 
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4.4 The biometric facial scan (Antera 3D) 

 

In every visits, the Antera 3D facial scanning was obtained in a bid to 

evaluate the following parameters; hemoglobin (erythema), elevations (scaling), 

melanin, depressions (atrophic scars), and skin texture. 

4.4.1 The side treated with the experimental cream 

In the experimental cream treated side, hemoglobin obviously rose up to 

the peak (1.92) at day 3 postoperatively and then significantly decreased to 1.58 at 

day 60. Scale undoubtedly reached the peak (9.43) immediately after the laser 

irradiation and declined significantly to 6.67 at day 60. Besides, other parameters 

including melanin had no significant change during the study period.  

 

Table 4.13 The changes of hemoglobin, scale, and melanin in the experimental cream 

treated side evaluated by the Antera 3D device 

 

1.56 
1.82 1.92 1.73 1.66 1.65 1.62 1.58 

6.04 

9.43 

7.55 

6.81 
6.39 

7.01 
7.35 

6.67 

0.56 0.55 0.56 0.55 0.56 0.57 0.57 0.58 

0

1

2

3

4

5

6

7

8

9

10

Day1
before

Day1
after

Day 3 Day 5 Day 7 Day 14 Day 30 Day 60

Hemoglobin

Scale

Melanin



Ref. code: 25595829040491KCPRef. code: 25595829040491KCP

48 

 

 



Ref. code: 25595829040491KCPRef. code: 25595829040491KCP

49 

 

4.4.2 The side treated with the 0.02% TA cream 

In the 0.02% TA cream treated side, hemoglobin also reached the peak 

(1.88) at day 3 and then significantly declined to the lowest point (1.55) at day 60. 

Scale rose up to the highest point (8.46) immediately after the laser irradiation and 

dropped significantly to 6.66 at day 60. Finally, other parameters including melanin 

had no significant change during the study period. 

 

Table 4.15 The changes of hemoglobin, scale, and melanin in the 0.02% TA cream 

treated side evaluated by the Antera 3D device 
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4.4.3 Comparison of both regimens 

There was no significant difference in hemoglobin, scale, and melanin 

between the moisturizer containing 5% panthenol, madecassoside, and copper-zinc-

manganese and the 0.02% TA cream at any time point (p-value > 0.05). Moreover, no 

significant difference of skin texture, and atrophic scar volume was observed between 

the experimental cream and the 0.02% TA cream from baseline to day 60 (p-value > 

0.05). 

 

Table 4.17 The comparison of hemoglobin between both regimens evaluated by the 

Antera 3D device 

 

EC = experimental cream, TA = 0.02% TA cream, (p-value > 0.05) 
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Table 4.18 The comparison of scaling between both regimens evaluated by the 

Antera 3D device 

 

EC = experimental cream, TA = 0.02% TA cream, (p-value > 0.05) 

 

Table 4.19 The comparison of melanin between both regimens evaluated by the 

Antera3D device 

 

EC = experimental cream, TA = 0.02% TA cream, (p-value > 0.05) 
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4.5 The wound healing and downtime evaluated by subjects 

 

In every visit, the questionnaires mentioned of various post laser 

downtime had been provided to all subjects in a bid to assess the wound healing and 

downtime evaluated by the subject’s view.  

 

4.5.1 The side treated with the experimental cream 

For the side treated with the experimental cream, burning feeling was 

certainly highest (2.05) at day 1 postoperatively and then significantly declined to 

0.00 at day 60. Meanwhile, swelling and redness both reached their peak at day 3 

(1.20 and 2.35 respectively) and then gradually dropped (to 0.00 and 0.05 

respectively) at day 60. Crusting and scaling on the other hand, rose to the top at day 

5 (1.50 and 1.25 respectively) and decreased to the lowest point (both 0.10) at day 60. 

Meanwhile, darkening skin was highest (1.60) at day 3 and then dropped down 

gradually. Otherwise, there was no significant change of acneiform eruption in this 

result. 

 

Table 4.21 The changes of burning feeling, swelling, and scaling in the experimental 

cream treated side evaluated by the subject 

 

(0 = no symptom, 1 = minimal, 2 = mild, 3 = moderate, 4 = severe) 
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4.5.2 The side treated with the 0.02% TA cream 

For the side treated with the 0.02% TA cream, burning feeling also 

reached the peak (1.90) at day 1 and then significantly dropped to 0.00 at day 60. In 

the same way, swelling and redness were both highest at day 3 (0.95 and 2.20 

respectively) and then declined (to 0.00 and 0.05 respectively) at day 60. Moreover, 

crusting and scaling reached their peak at day 5 (1.45 and 1.20 respectively) and then 

dropped to the lowest point (both 0.10) at day 60. Finally, darkening skin rose to top 

(1.60) at day 3 and then also gradually declined down. Still, there was no significant 

change of acneiform eruption in this result. 

 

Table 4.23 The changes of Burning feeling, swelling, and scaling in the 0.02% TA 

cream treated side evaluated by the subject 

 

(0 = no symptom, 1 = minimal, 2 = mild, 3 = moderate, 4 = severe) 
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4.5.3 Comparison of both regimens 

Similar to the objective evaluation from the Antera scanning device, 

There was no significant difference in burning feeling, swelling, redness, crusting, 

scaling, and darkening skin between the moisturizer containing 5% panthenol, 

madecassoside, and copper-zinc-manganese and the 0.02% TA cream at any time 

point (p-value > 0.05). Moreover, no significant difference of acneiform eruption was 

observed between the experimental cream and the 0.02% TA cream from baseline to 

day 60 (p-value > 0.05). 

 

Table 4.25 The comparison of swelling between both regimens evaluated subjects 

 

EC = experimental cream, TA = 0.02% TA cream, (p-value > 0.05) 

(0 = no symptom, 1 = minimal, 2 = mild, 3 = moderate, 4 = severe) 
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Table 4.26 The comparison of redness between both regimens evaluated subjects 

 

EC = experimental cream, TA = 0.02% TA cream, (p-value > 0.05) 

(0 = no symptom, 1 = minimal, 2 = mild, 3 = moderate, 4 = severe) 

 

Table 4.27 The comparison of crusting and scaling between both regimens evaluated 

subjects 

 

EC = experimental cream, TA = 0.02% TA cream, (p-value > 0.05) 

(0 = no symptom, 1 = minimal, 2 = mild, 3 = moderate, 4 = severe) 
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4.6 Patient satisfaction  

 

We used the questionnaires to evaluate the patient satisfaction at day 30 

and day 60 post irradiation. The result was classified into two categories; the laser 

treatment result and the post treatment regimen 

4.6.1 The laser treatment result 

For the patient satisfaction of the laser treatment result, average scores for 

the overall result were 2.6 at day 30 and 2.35 at day 60, which both were rated as a 

moderate improvement. Besides, other parameters including acne scar result, pores 

result, red spot, and dark spot were rated as a little improvement to moderate 

improvement. By the way, there was no significant difference between the laser 

treatment result at both day 30 and day 60 for all parameters (p-value > 0.05).     

 

Table 4.29 Patient satisfaction for the laser treatment result 

Parameters Day 30 Day 60 P-value 

Acne scar result 2.15 1.95 0.206 

Pores result 2.25 2.05 0.357 

Red spot 2.25 1.75 0.167 

Dark spot 1.95 1.55 0.128 

Overall result 2.60 2.35 0.096 

Wilcoxon Signed Ranks Test 

0 = no change observed, 1 = a little improvement, 2 = moderate improvement, 3 = a 

lot improvement, 4 = very improvement  

 

4.6.2 The post treatment regimen 

For the patient satisfaction of the post treatment regimen, the average 

scores of the experimental cream were both 2.6 (moderate satisfaction) at day 30 and 

day 60. Meanwhile, the average scores of 0.02% TA cream were 2.80 at day 30, and 

2.65 at day 60 which both were rated as a moderate satisfaction as well. Whilst, at day 

30, most subjects rated the satisfaction level as a lot satisfaction for both the 

experimental cream (50%) and 0.02% TA cream (70%). On the other hand, at day 60, 
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most subjects rated the satisfaction level for the experimental cream as a lot 

satisfaction (35%), but moderate satisfaction (40%) for the 0.02% TA cream. By the 

way, there was no significant difference between the patient satisfaction of the 

experimental cream and 0.02% TA cream at any time point (p-value > 0.05). 

 

Table 4.30 Patient satisfaction for the post treatment regimen 

 

EC = experimental cream, TA = 0.02% TA cream, (p-value > 0.05) 

0 = no satisfaction, 1 = a little satisfaction, 2 = moderate satisfaction, 3 = a lot 

satisfaction, 4 = very satisfaction 

 

Table 4.31 Patient satisfaction for the post treatment regimen (in details) 

Satisfaction Day 30 Day 60 

EC TA P-value EC TA P-value 

Average score 2.60 2.80 0.325 2.60 2.65 0.921 

Very 

satisfaction(4) 

2 (10.0) 2 (10.0) 0.401
 

4 (20.0) 5 (25.0) 0.842
 

A lot 

satisfaction(3) 

10 (50.0) 14 (70.0)  7 (35.0) 5 (25.0)  

Moderate 

satisfaction(2) 

6 (30.0) 2 (10.0)  6 (30.0) 8 (40.0)  

A little 

satisfaction(1) 

2 (10.0) 2 (10.0)  3 (15.0) 2 (10.0)  

No 

satisfaction(0) 

0 (0.0) 0 (0.0)  0 (0.0) 0 (0.0)  
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Mann-Whitney U Test, Fisher’s Exact Test 

EC = experimental cream, TA = 0.02% TA cream 

0 = no satisfaction, 1 = a little satisfaction, 2 = moderate satisfaction, 3 = a lot 

satisfaction, 4 = very satisfaction 

 

4.7 Dermatology quality of life index 

 

There were significant improvements for the question 2, 3, and 4 as the 

following details. The question 2 was “over the last week, how embarrassed or self-

conscious have you been because of your skin?” and the answer for “not at all” was 

significantly changed from 35% to 80%. Meanwhile in the question 3, “over the last 

week, how much has your skin interfered with you going shopping or looking after 

your home or garden?” the answer for “a lot” was changed from 35% to 0%, and the 

answer for “not at all” was increased from 25% to 65%. Finally, the question 4 “over 

the last week, how much has your skin influenced the clothes you wear?” the answer 

for “not at all” had increased from 30% to 70%. Meanwhile, the other questions 

remained no significant changes for the answer (p-value > 0.05).  

 

Table 4.32 Dermatology quality of life index (DQLI) result 

Question Before After P-value 

1. Over the last week, how itchy, sore, 

painful or stinging has your skin been? 

     

  0.835 

 Very much 0 (0.0) 0 (0.0)  

 A lot 1 (5.0) 1 (0.0)  

 A little 6 (30.0) 4 (20.0)  

 Not at all 13 (65.0) 15 (75.0)  

2. Over the last week, how embarrassed 

or self-conscious have you been because 

of your skin? 

  0.028 

 Very much 2 (10.0) 0 (0.0)  

 A lot 5 (25.0) 2 (10.0)  

 A little 6 (30.0) 2 (10.0)  

 Not at all 7 (35.0) 16 (80.0)  

3. Over the last week, how much has 

your skin interfered with you going  

shopping or looking after your home or 

  0.007 
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Question Before After P-value 

garden?        

 Very much 0 (0.0) 1 (5.0)  

 A lot 7 (35.00 0 (0.0)  

 A little 5 (25.0) 3 (15.0)  

 Not at all 5 (25.0) 13 (65.0)  

 Not relevant 3 (15.0) 3 (15.0)  

4. Over the last week, how much has 

your skin influenced the clothes you 

wear? 

  0.003 

 Very much 0 (0.0) 0 (0.00  

 A lot 2 (10.0) 0 (0.0)  

 A little 7 (35.0) 0 (0.00  

 Not at all 6 (30.0) 14 (70.0)  

 Not relevant 5 (25.0) 6 (30.0)  

5. Over the last week, how much has 

your skin affected any social or leisure 

activities? 

  0.060 

 Very much 2 (10.0) 0 (0.0)  

 A lot 4 (20.0) 0 (0.0)  

 A little 1 (5.0) 4 (20.0)  

 Not at all 9 (45.0) 13 (65.0)  

 Not relevant 4 (20.0) 3 (15.0)  

6. Over the last week, how much has 

your skin made it difficult for you to do 

any sport? 

  0.823 

 Very much 0 (0.0) 1 (5.0)  

 A lot 2 (10.0) 2 (10.0)  

 A little 3 (15.0) 1 (5.0)  

 Not at all 12 (60.0) 14 (70.0)  

 Not relevant 3 (15.00 2 (10.00  

7. Over the last week, has your skin 

prevented you from working or studying? 
  1.000 

 Yes 0 (0.0) 0 (0.0)  

 No 17 (85.0) 17 (85.0)  

 Not relevant 3 (15.0) 3 (15.0)  

If "No", over the last week how much has 

your skin been a problem at work or 

studying? 

  0.103 

 A lot 1 (5.9) 0 (0.0)  

 A little 3 (17.9) 0 (0.0)  

 Not at all 13 (76.5) 17 (100.0)  

8. Over the last week, how much has 

your skin created problems with your 

partner or any of your close friends or 

relatives?   

  0.061 
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Question Before After P-value 

 Very much 0 (0.0) 0 (0.0)  

 A lot 1 (5.0) 0 (0.0)  

 A little 6 (30.0) 1 (5.0)  

 Not at all 10 (50.0) 17 (85.0)  

 Not relevant 3 (15.0) 2 (10.0)  

9. Over the last week, how much has 

your skin caused any sexual difficulties?

  

  0.451 

 Very much 0 (0.0) 0 (0.0)  

 A lot 0 (0.0) 0 (0.0)  

 A little 1 (5.0) 0 (0.0)  

 Not at all 14 (70.0) 17 (85.0)  

 Not relevant 5 (25.0) 3 (15.00  

10. Over the last week, how much of a 

problem has the treatment for your skin 

been, for example by making your home 

messy, or by taking up time? 

  0.254 

 Very much 0 (0.0) 0 (0.0)  

 A lot 1 (5.0) 0 (0.0)  

 A little 4 (20.0) 1 (5.0)  

 Not at all 12 (60.0) 17 (85.0)  

 Not relevant 3 (15.0) 2 (10.0)  

 

4.8 The assessment of sunscreen knowledge 

 

We used many questions to evaluate the subject’s knowledge about sun 

protection and sunscreen. The result was shown below. 

 

Table 4.33 The result for the assessment of sunscreen knowledge 

Question Number Percentage 

History of sun avoidance and sun 

protection 

  

What is the average time/day you spend 

outdoor at 10.00 AM to 4.00 PM? 

  

 Less than 30 min/day 9 45.0 

 30 min – 1 hr/day 9 45.0 

 1-2 hr/day 2 10.0 

 At least 3 hr/day  0 0.0 

In the last 12 months, how many times 

did you have burn skin? 

  

 None 12 60.0 

 1 time 3 15.0 
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Question Number Percentage 

 2 times 3 15.0 

 3 times 0 0.0 

 4 times or more 2 10.0 

Do you wear sunscreen before expose to 

sunlight? 

  

 Never 6 30.0 

 Rarely 4 20.0 

 Sometimes 5 25.0 

 Often 1 5.0 

 Always 4 20.0 

Do you wear a hat before expose to 

sunlight? 

  

 Never 9 45.0 

 Rarely 8 40.0 

 Sometimes 3 15.0 

 Often 0 0.0 

 Always 0 0.0 

Do you go indoor for sun avoidance?   

 Never 4 20.0 

 Rarely 3 15.0 

 Sometimes 6 30.0 

 Often 7 35.0 

 Always 0 0.0 

Do you use an umbrella for sunlight 

protection? 

  

 Never 8 40.0 

 Rarely 3 15.0 

 Sometimes 4 20.0 

 Often 4 20.0 

 Always 1 5.0 

Do you wear sunglasses?   

 Never 12 60.0 

 Rarely 3 15.0 

 Sometimes 4 20.0 

 Often 1 5.0 

 Always 0 0.0 

Which type of sunscreen is the best?    

 UVA protection 5 25.0 

 UVB protection 0 0.0 

 Both UVA and UVB protection 9 45.0 

 Not sure 6 30.0 

How much SPF should be included in the 

sunscreen? 

  

 <30 1 5.0 

 30-50 9 45.0 
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Question Number Percentage 

 >50 5 25.0 

 Not sure 5 25.0 

How much PA should be included in the 

sunscreen? 

  

 PA+ 2 10.0 

 PA++ 4 20.0 

 PA+++ 7 35.0 

 Not sure 7 35.0 

How much quantity of the sunscreen 

should you wear over the face for one 

time use? 

  

 One pinhead  3 15.0 

 Half a finger bred  8 40.0 

 One finger bred 2 10.0 

 Two finger breds 2 10.0 

 Not sure 5 25.0 

When should you wear sunscreen?   

 Only indoor time 0 0.0 

 Only outdoor time 14 70.0 

 Everyday  4 20.0 

 Not sure 2 10.0 

What is the proper time to wear 

sunscreen? 

  

 Just before going outdoor 2 10.0 

 5-10 min before going outdoor 9 45.0 

 20-30 min before going outdoor 6 30.0 

 Not sure 3 15.0 

Should you re-apply the sunscreen after 

the first wearing? 

  

 No, never 12 60.0 

 One time re-apply when going outdoor 1 5.0 

 Re-apply every 2 hrs when going 

outdoor  

2 10.0 

 Re-apply anytime you want 3 15.0 

 Not sure 2 10.0 

What is the purpose of sun protection?   

 Protect the skin from burn and tanning 14 70.0 

 Prevent melasma and freckle 6 30.0 

 Prevent aging 5 25.0 

 Prevent skin cancer 7 35.0 

How to prevent post-laser side effects   

Normally, Do you wear sunscreen after 

undergoing facial laser? 

  

 Yes 12 60.0 

 No 8 40.0 
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Question Number Percentage 

 Not sure 0 0.0 

Do you always wear sunscreen for at 

least 4-6 weeks after undergoing facial 

laser? 

  

 Yes 6 30.0 

 No 14 70.0 

 Not sure 0 0.0 

Do you use an anti-inflammatory topical 

drug after undergoing facial laser? 

  

 Yes 5 25.0 

 No 14 70.0 

 Not sure 1 5.0 

Do you use sun protection equipment 

such as a cap or an umbrella after 

undergoing facial laser? 

  

 Yes 13 65.0 

 No 6 30.0 

 Not sure 1 5.0 

When is the proper time should you wear 

the sunscreen after undergoing facial 

laser? 

  

 Immediately after undergoing laser 8 40.0 

 The next morning after undergoing 

laser 

10 50.0 

 3 days after undergoing laser 1 5.0 

 After the downtimes are recovered  0 0.0 

 Not sure 1 5.0 

 

4.9 Pain score from the laser procedure 

 

For the pain score from the laser procedure, we used the 0 to 10 pain 

scoring system which 0 mean no painful, and 10 mean the most painful experience in 

life. The result came out that average scores were 6.95. Most subjects (40%) rated the 

pain as 7 scores. By the way, one subject rated the pain as 10 scores. The pain score 

from the laser procedure were shown in the table below.    

 

Table 4.34 The result for the pain score from the laser procedure 

Score 0 1 2 3 4 5 6 7 8 9 10 

Number 0 0 0 0 0 2 5 8 3 1 1 

% 0.00 0.00 0.00 0.00 0.00 10.00 25.00 40.00 15.00 5.00 5.00 

Average score = 6.95 
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4.10 Side effect 

 

Beyond of the downtime normally observed post-operatively including 

redness, swelling, crusting, scaling, and pigmentation, 1 (5%) of 20 patients 

developed acneiform eruption on both sides of the face at day 3 post irradiation. 

Besides, there was no serious side effect observed in this study.    

 

4.11 Discussion 

 

For the clinical assessment by the expert panel, the result showed that the 

experimental cream had the comparable efficacies with 0.02% TA cream to decrease 

post-laser downtime and side effects. In details, both the experimental cream and 

0.02% TA cream were able to decrease redness and swelling in 5 days, and decrease 

scaling and crusting in 7 days respectively. Nevertheless, PIH were observed at day 

14 for both regimens treated side. They were only averagely rated as minimal 

intensity from day 14 until the end of the study and their incidence was not different 

between the regimens.  

On the other hand, the expert panel assessment of the laser treatment 

result showed us that the average score was rated as “not change”. This was 

reasonable because the indication of the FrCO2 laser is acne scar treatment, which 

often requires several sessions of the procedure to see the obvious result. Moreover, 

the previous study showed us that it required at least 3 months (longer than our study 

period) to see the improvement of the acne scar result after one time FrCO2 irradiation 

(8). Nevertheless, for the patient satisfaction, it turned out that the subject averagely 

rated the overall result as moderate improvement.  

For an objective evaluation in our study, we used the biometric facial scan 

(Antera 3D) to assess the improvement of post-laser downtime and wound healing 

process. The result revealed that both the experimental cream containing anti-

inflammatory ingredients and 0.02% TA cream significantly decreased hemoglobin 

(redness) and scale with no different efficacies among the products. Melanin, 

although had no significant change, had a tendency to rise up a bit at day 14 until the 

end of the study (day 60). When considering it with the clinical result which the 
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expert panel assessment revealed that most subjects developed PIH at 2 weeks post-

operatively, and the demographic data which showed that most subjects had dark skin 

which has a tendency to develop PIH (4), it can be explained that this pattern of 

melanin rising was in part of the PIH development process. Even though, we had 

provided the anti-inflammatory agents (both the experimental cream and 0.02% TA 

cream) to all subjects, and they both improved the other downtime but still, PIH 

developed. To explain this, there were many factors in our study that favored PIH 

development. First, most subjects had dark skin phototype. Second, the FrCO2 itself, 

normally cause post-operative downtime including PIH (the incidence of the PIH 

following AFR in patient with skin phototype IV is as high as 92%) (3), and finally, 

the subject’s knowledge for sun avoidance and sun protection were inadequate. 

Apparently, the result for an assessment of sunscreen knowledge showed us that 30% 

of the subject had never worn sunscreen before and most subjects had never used sun-

protection equipment such as a hat or an umbrella.  

However, comparing with previous studies, the one conducted by 

Manuskiatti et al. in 2010 developed 92% PIH (3) which was very high due to couple 

reasons; first, the study was conducted in dark skin patient, second, they conducted 3 

sessions of FrCO2 which could have favored more PIH, and third, they used 

petrolatum alone as a post-treatment regimen. Another study conducted by Cheyasak 

et al. in 2015 developed 75% PIH in the petrolatum treated side and 40% PIH in the 

steroid treated side (8). In that study, the author used topical high potency steroid 

0.05% Clobetasol propionate for 2 days as a treatment for reducing post-laser PIH. 

The incidence of 40% PIH on the high potency steroid treated side was significantly 

better than the incidence of 75% PIH in the control group. Unfortunately, 2 patients 

developed acneiform eruption specifically on the high potency steroid treated side at 

the third day post-operatively which could be steroid acne. 

In our study, the incidence of PIH was 60% on the experimental cream 

treated side.  In other words, this moisturizer containing anti-inflammatory ingredients 

yielded better efficacy than petrolatum for a reduction of post-laser PIH, but not as 

good as high potency steroid 0.05% Clobetasol propionate. However, when 

considering about the side effect, it turned out that our experimental cream produced  
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lower incidence of side effect than 0.05% Clobetasol propionate. In details, 1 patient 

in our study developed acneiform eruption at day 3 post irradiation. This eruption was 

probably not caused from one of our post-treatment regimens due to its both sides 

pattern of eruption and it was later subside along with the continue using of both post-

treatment regimens. Moreover, the steroid used in our study was just the low potency 

which was unlikely to cause acneiform eruption at the third they after using. Thus, 

this eruption should be caused by the FrCO2 laser itself which normally has a chance 

to provoke acne. In conclusion, our study had much lower incidence of side effects 

compared to those in the previous studies (3, 8) and the incidence of PIH on our 

experimental cream treated side was also not different from those on the 0.02% TA 

cream treated side or our control side (60% and 55% respectively at day 60, with p-

value > 0.05). 

The low incidence of PIH and the improvement of other downtime in the 

experimental cream treated side can be explained by the positive effects of its active 

ingredients. Typically, panthenol itself maintains an anti-inflammatory effect crucial 

to prevent PIH caused by the increasing of melanin distribution and melanin 

production from various released inflammatory mediators, such as prostaglandin E2, 

D2, leukotriene C4, D4, and thromboxane-2 (6). Additionally, panthenol also 

improves skin barrier by decreasing TEWL and maintaining skin softness (13), 

consistent with the improved scaling in our study.  In the meantime, madecassoside 

modulates the inflammatory mediators and stimulates collagen expression (15, 16). 

Finally, copper-zinc-manganese complexes are the trace elements for skin function 

improvement by regulating keratinocyte proliferation (34) related to the wound 

healing process and scale-crust improvement in this study. In conclusion, overall 

positive effects of this experimental cream were the anti-inflammatory and 

moisturizing effects that help improving wound healing process and decreasing post-

laser downtime.  

For a subjective evaluation, we used the questionnaires to assess the 

wound healing and downtime evaluated by subjects. The result revealed that both the 

experimental cream containing anti-inflammatory ingredients and 0.02% TA cream 

significantly improved burning feeling, redness, swelling, dryness, scaling and 

crusting, with no different efficacies among the products. These results were also 
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consistent with the objective evaluation and the clinical assessed by the expert panel 

assessment of the photography.  

Moreover, we used the questionnaires to assess patient satisfaction for the 

laser treatment result and the post-treatment regimens. For the satisfaction of the laser 

treatment result, it revealed that the average satisfaction level were moderate 

satisfaction at both day 30 and day 60. On the other hand, for the satisfaction of the 

post-treatment regimen, both the experimental cream and 0.02% TA cream were 

averagely rated as moderate satisfaction. There was no difference in the satisfaction 

level between the regimens. 

A recent study conducted by Cheyasak et al. in 2015 revealed that short-

term application of high potency topical steroid 0.05% Clobetasol propionate for only 

2 days after treatment decreased the risk of PIH and other downtime following AFR 

(8). However, there were 2/40 subjects developed acneiform eruption on the high 

potency steroid treated side which could be steroid acne. As a consequence, we used 

the low potency topical steroid 0.02% TA cream as a control instead to avoid adverse 

effects from the high potency steroid. Thus, our study revealed that, with the low 

potency steroid and the moisturizer with anti-inflammatory ingredients, our subject 

developed lower incidence of side effect. In addition, the moisturizer with anti-

inflammatory ingredients and the low potency steroid used in our study effectively 

decreased the downtime and improved the wound healing process after AFR with the 

comparable efficacy. In details, both regimens improved swelling and redness in 3-5 

days and immediately improved crusting and scaling after day 5. When compared 

these efficacies with those from the high potency steroid and petrolatum in the 

previous study, apparently our experimental cream had the compatible efficacies with 

those regimens to improve wound healing and downtime. 

 

Table 4.36 The improved wound healing and downtime in the previous study (8) 
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Therefore, this  moisturizer containing 5% panthenol, madecassoside, and 

copper-zinc-manganese  yielded  comparable  efficacies  to  the  0.02%  TA cream for 

decreasing  post-laser  downtime and  improving wound healing process. Moreover, it 

was safe and produced minimal side effect. Hence, the applying of non-steroidal anti-

inflammatory  moisturizer   in  our  study   could  be  a  novel  treatment  modality  to 

decrease  post-ablative  laser  downtime  and to avoid adverse effects from the steroid, 

leading to wound healing process improvement.
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CHAPTER 5 

CONCLUSIONS AND RECOMMENDATIONS 

 

5.1 Conclusion 

 

Moisturizer containing anti-inflammatory ingredients including 5% 

panthenol, madecassoside, and copper-zinc-manganese has the comparable efficacy to 

0.02% TA cream for decreasing post-ablative laser downtime, lowering incidence of 

PIH and improving wound healing process. 

This moisturizer containing anti-inflammatory ingredients could be a 

novel treatment modality for the reduction of post-ablative laser downtime by using 

non-steroidal anti-inflammatory agents in a bid to avoid adverse effects from steroids 

and improve wound healing process.  

 

5.2 Recommendations 

 

Further, this moisturizer could be applied for the treatment of various 

inflammatory skin conditions due to its comparable efficacies with the 0.02% TA 

cream which is widely use for the treatment of many inflammatory skin conditions as 

well.   

Nevertheless, there were some limitations in our study including small 

sample size, short period of follow up, and only the study in Asian population with 

skin phototype IV. Thus, more sample size, more skin color variation, and a longer 

study period are suggested to obtain more accurate treatment results of this non-

steroidal anti-inflammatory moisturizer to improve the wound healing process and 

decrease the downtime after AFR. 

 

 

 

 

 

 

 

 

 



Ref. code: 25595829040491KCPRef. code: 25595829040491KCP

77 

 

REFERENCES 

 

1.  Tanzi EL, Alster TS. Ablative lasers, chemical peels, and dermabrasion. In: 

Lowell A, Stephen I, Barbara A, Amy S, David J, Klaus W, editors. Fitzpatrick’s 

dermatology in general medicine. Eighth edition. New York: McGraw-Hill; 2012. p. 

3021-31. 

2. Keslaser [internet]. Beijing: China good quality hifu machine supplier; 2012. 

Scan portable co2 fractional laser machine articulated skin resurfacing; 2012 

[modified 2012; cited 2016 Jan 14]. Available from: http://www.best-

laser.com/photo/best-laser/editor/20160125142209_30693.jpg 

3. Manuskiatti W, Triwongwaranat D, Varothai S, Eimpunth S, 

Wanitphakdeedecha R. Efficacy and safety of a carbon-dioxide ablative fractional 

resurfacing device for treatment of atrophic acne scars in asians. J Am Acad 

Dermatol. 2010;63(2):274-83. 

4. Eimpunth S, Wanitphadeedecha R, Manuskiatti W. A focused review on acne‐

induced and aesthetic procedure‐related postinflammatory hyperpigmentation in 

asians. J Eur Acad Dermatol Venereol. 2013;27(s1):7-18. 

5. Baumann L. Cosmetic dermatology. In: Lowell A, Stephen I, Barbara A, Amy 

S, David J, Klaus W, editors. Fitzpatrick’s dermatology in general medicine. Eighth 

edition. New York: McGraw-Hill; 2012. p. 3009-20. 

6. Davis EC, Callender VD. Postinflammatory hyperpigmentation: a review of 

the epidemiology, clinical features, and treatment options in skin of color. J Clin 

Aesthet Dermatol. 2010;3(7):20-31. 

7. Valencia IC, Kerdel FA. Topical corticosteroids. In: Lowell A, Stephen I, 

Barbara A, Amy S, David J, Klaus W, editors. Fitzpatrick’s dermatology in general 

medicine. Eighth edition. New York: McGraw-Hill; 2012. p. 2659-65. 

8. Cheyasak N, Manuskiatti W, Maneeprasopchoke P, Wanitphakdeedecha R. 

Topical corticosteroids minimise the risk of postinflammatory hyper-pigmentation 

after ablative fractional CO2 laser resurfacing in asians. Acta Derm Venereol. 

2015;95(2):201-5. 

9. Callender VD, Surin-Lord SS, Davis EC, Maclin M. Postinflammatory 

hyperpigmentation. Am J Clin Dermatol. 2011;12(2):87-99. 



Ref. code: 25595829040491KCPRef. code: 25595829040491KCP

78 

 

10. Crickx B, Lacour J, Arsan A, Assathiany R, Seite S, Fayolle C. A french 

observational study on the management of epidermal wound healing. EADV; 2012. 

11. Seite S, Rougier A, Zelenkova H. Interest of madecassoside in the treatment of 

atopic dermatitis lesion: a randomized double-blind, placebo-controlled clinical study. 

EADV; 2012. 

12. La roche-posay [internet]. France: La roche-posay; 2012. Cicaplast baum b5 

[cited 2016 Oct 12]. Available from: http://www.laroche-

posay.com/site/pages/showImageResized.aspx?MediaId=4404&ImageFormatAppCo

de=IMAGEFORMAT_ORIGINAL 

13. Ebner F, Heller A, Rippke F, Tausch I. Topical use of dexpanthenol in skin 

disorders. Am J Clin Dermatol. 2002;3(6):427-33. 

14. Wikipedia [internet]. San Francisco: Wikimedia foundation; 2015. Panthenol 

[modified 2017 Mar 2; cited 2016 Oct 10]. Available from: 

https://en.wikipedia.org/wiki/File:Panthenol.png 

15. Haftek M, Mac‐Mary S, Bitoux MAL, Creidi P, Seité S, Rougier A. Clinical, 

biometric and structural evaluation of the long‐term effects of a topical treatment with 

ascorbic acid and madecassoside in photoaged human skin. Exp Dermatol. 

2008;17(11):946-52. 

16. Song J, Dai Y, Bian D, Zhang H, Xu X, Xia Y. Madecassoside induces 

apoptosis of keloid fibroblasts via a mitochondrial‐dependent pathway. Drug Develop 

Res. 2011;72(4):315-22. 

17. Wang H, Liu M, Du S. Optimization of madecassoside liposomes using 

response surface methodology and evaluation of its stability. Int J Pharm. 

2014;473(1):280-5. 

18. Sander CS, Chang H, Salzmann S, Müller CS, Ekanayake-Mudiyanselage S, 

Elsner P. Photoaging is associated with protein oxidation in human skin in vivo. J 

Invest Dermatol. 2002;118(4):618-25. 

19. Resveratrol news [internet]. Resveratrol news; 2011. A tale of two surtuins; 

2011 [modified 2011 Jun 30; cited 2016 Feb 18]. Available from: 

http://www.resveratrolnews.com/wp-content/uploads/2011/06/manganese.jpg 

20. Valentine JS, Doucette PA, Zittin Potter S. Copper-zinc superoxide dismutase 

and amyotrophic lateral sclerosis. Annu. Rev. Biochem. 2005;74:563-93. 



Ref. code: 25595829040491KCPRef. code: 25595829040491KCP

79 

 

21. Jackson SM, Jr LTN. Glucocorticosteroids. In: Jean L, Joseph L, Julie V, 

editors. Dermatology. Third edition. United States: Elsevier Saunders; 2012. p. 2075-

87. 

22. Bieber T, Bussmann C. Atopic dermatitis. In: Jean L, Joseph L, Julie V, 

editors. Dermatology. Third edition. United States: Elsevier Saunders; 2012. p. 203-

17. 

23. Chan HH, Manstein D, Yu C, Shek S, Kono T, Wei W. The prevalence and 

risk factors of post‐inflammatory hyperpigmentation after fractional resurfacing in 

asians. Lasers Surg Med. 2007;39(5):381-5. 

24. Cho SB, lee Sj, Kang JM, Kim YK, Chung WS, Oh SH. The efficacy and 

safety of the 10,600-nm carbon dioxide fractional laser for acne scars in asian 

patients. Dermatol Surg. 2009;35:1955-61. 

25. Shamsaldeen O, Peterson JD, Goldman MP. The adverse events of deep 

fractional CO2: a retrospective study of 490 treatments in 374 patients. Lasers Surg 

Med. 2011;43(6):453-6. 

26. Wanitphakdeedecha R, Phuardchantuk R, Manuskiatti W. The use of 

sunscreen starting on the first day after ablative fractional skin resurfacing. J Eur 

Acad Dermatol Venereol. 2014;28(11):1522-8. 

27. Maitre ML, Crickx B, Lacour J, Bensimon D. Validation of a clinical 

evaluation score for irritative dermatitis: SCOREPI (scaore de reparation de 

l'epiderme). EADV; 2012. 

28. Proksch E, Nissen H. Dexapanthenol enhances skin barrier repair and reduces 

inflammation after sodium lauryl sulphate-induced irritation. J Dermatolog Treat. 

2002;13(4):173-8. 

29. Biro K, Thaci D, Ochsendorf FR, Kaufmann R, Boehncke WH. Efficacy of 

dexpanthenol in skin protection against irritation: a double‐blind, placebo‐controlled 

study. Contact dermatitis. 2003;49(2):80-4. 

30. Camargo Jr FB, Gaspar LR, Maia Campos PM. Skin moisturizing effects of 

panthenol-based formulations. J Cosmet Sci. 2011;62(4):361. 

31. Heise R, Skazik C, Marquardt Y, Czaja K, Sebastian K, Kurschat P. 

Dexpanthenol modulates gene expression in skin wound healing in vivo. Skin 

Pharmacol Physiol. 2012;25(5):241-8. 



Ref. code: 25595829040491KCPRef. code: 25595829040491KCP

80 

 

32. Song J, Xu H, Lu Q, Xu Z, Bian D, Xia Y. Madecassoside suppresses 

migration of fibroblasts from keloids: involvement of p38 kinase and PI3K signaling 

pathways. Burns. 2012;38(5):677-84. 

33. Jung E, Lee J-A, Shin S, Roh K-B, Kim J-H, Park D. Madecassoside inhibits 

melanin synthesis by blocking ultraviolet-induced inflammation. Molecules. 

2013;18(12):15724-36. 

34. Tenaud I, Sainte-Marie I, Jumbou O, Litoux P, Dreno B. In vitro modulation 

of keratinocyte wound healing integrins by zinc, copper and manganese. Br J 

Dermatol. 1999;140:26-34. 

35. Takahashi H, Hashimoto Y, Aoki N, Kinouchi M, Ishida-Yamamoto A, Iizuka 

H. Copper, zinc–superoxide dismutase protects from ultraviolet B-induced apoptosis 

of SV40- transformed human keratinocytes: the protection is associated with the 

increased levels of antioxidant enzymes. J Dermatol Sci. 2000;23(1):12-21. 

36. Sasaki H, Akamatsu H, Horio T. Protective role of copper, zinc superoxide 

dismutase against UVB-induced injury of the human keratinocyte cell line HaCaT. J 

Invest Dermatol. 2000;114(3):502-7. 

37. Kovala-Demertzi D, Hadjipavlou-Litina D, Staninska M, Primikiri A, 

Kotoglou C, Demertzis MA. Anti-oxidant, in vitro, in vivo anti-inflammatory activity 

and antiproliferative activity of mefenamic acid and its metal complexes with 

manganese (II), cobalt (II), nickel (II), copper (II) and zinc (II). J Enzyme Inhib Med 

Chem. 2009;24(3):742-52. 

38. Pharmacy online [internet]. Australia: Pharmacy online; 2012. Emla 5% 

cream; 2012 [modified 2014 Mar 27; cited 2016 Jul 20]. Available from: 

http://www.pharmacyonline.com.au/media/catalog/product/cache/6/image/360x/9df78

eab33525d08d6e5fb8d27136e95/e/m/emla30g.jpg 

39. Lutronic [internet]. Burlington, MA: Lutronic; 2015. ECO2 series high speed 

fractional CO2 laser; 2017 [modified 2017; cited 2016 Aug 21]. Available from: 

http://www.usa.lutronic.com/img/en/product-banner-eco2.jpg 

40. Miravex [internet]. Dublin 2, Ireland: Miravex limited; 2016. Antera 3D; 2016 

[modified 2016; cited 2016 Apr 28]. Available from: http://miravex.com/wp-

content/uploads/2015/02/miravex-1520-e1423232734688.jpg 



Ref. code: 25595829040491KCPRef. code: 25595829040491KCP

81 

 

41. Carraro C, Pathak MA. Characterization of superoxide dismutase from 

mammalian skin epidermis. S Investig Dermatol. 1988;90(1):31-6. 

42. Chapas AM, Brightman L, Sukal S, Hale E, Daniel D, Bernstein LJ. 

Successful treatment of acneiform scarring with CO2 ablative fractional resurfacing. 

Lasers Surg Med. 2008;40:381-6. 

43. Hunzeker CM, Weiss ET, Geronemus RG. Fractionated CO2 laser resurfacing: 

our experience with more than 2000 treatments. Aesthet Surg J. 2009;29(4):317-22. 

44. Tierney EP, Hanke CW. Review of the literature: treatment of 

dyspigmentation with fractionated resurfacing. Dermatol Surg. 2010;36(10):1499-

508. 

45. Ortiz AE, Tingey C, Yu YE, Ross EV. Topical steroids implicated in 

postoperative infection following ablative laser resurfacing. Lasers Surg Med. 

2012;44(1):1-3. 

46. Lee SM, Kim MS, Kim YJ, Won CH, Lee MW, Choi JH. Adverse events of 

non-ablative fractional laser photothermolysis: a retrospective study of 856 treatments 

in 362 patients. J Dermatolog Treat. 2014;25:304-7. 

47. Majid I, Imran S. Fractional CO2 laser resurfacing as monotherapy in the 

treatment of atrophic facial acne scars. J Cutan Aesthet Surg. 2014;7(2):87-92. 

48. Makboul M, Makboul R, Abdelhafez AH, Hassan SS, Youssif SM. Evaluation 

of the effect of fractional CO2 laser on histopathological picture and TGF-b1 

expression in hypertrophic scar. J Cosmet Dermatol. 2014;13:169-79. 

49. Oram Y, Akkaya AD. Refractory postinflammatory hyperpigmentation treated 

with fractional CO2 laser. J Clin Aesthet Dermatol. 2014;7(3):42-4. 

50. Duplechain JK, Rubin MG, Kim K. Novel post-treatment care after ablative 

and fractional CO2 laser resurfacing. J Cosmet Laser Ther. 2014;16:77-82. 

51. Majid I, Imran S. Efficacy and safety of fractional CO2 laser resurfacing in 

non-hypertrophic traumatic and burn scars. J Cutan Aesthet Surg. 2015;8(3):159-64. 

52. Jerajani HR, Mizoguchi H, Li J, Whittenbarger DJ, Marmor MJ. The effects of 

a daily facial lotion containing vitamins B3 and E and provitamin B5 on the facial 

skin of Indian women: A randomized, double-blind trial. Indian J Dermatol Venereol 

Leprol. 2010;76(1):20-6. 



Ref. code: 25595829040491KCPRef. code: 25595829040491KCP

82 

 

53. Fernandes S, Macias V, Cravo M, Amaro C, Santos R, Cardoso J. Allergic 

contact dermatitis caused by dexpanthenol: report of two cases. Contact Dermatitis. 

2012;66:159-62. 

54. Ulger BV, Kapan M, Uslukaya O, Bozdag Z, Turkoglu A, Alabalık U. 

Comparing the effects of nebivolol and dexpanthenol on wound healing: an 

experimental study. Int Wound J. 2014;13(3):367-71. 

55. Anand T, Mahadeva N, Phani KG, Farhath K. Antioxidant and DNA damage 

preventive properties of centella asiatica (L) Urb. Pharmacogn J. 2010;2(17):53-8. 

56. Gohil KJ, Patel JA, Gajjar AK. Pharmacological review on centella asiatica: a 

potential herbal cure-all. Indian J Pharm Sci. 2010:546-55. 

57. Nurlaily A, Noor BA, Musalmah M. Comparative antioxidant and anti-

inflammatory activity of different extracts of centella asiatica (L.) urban and its active 

compounds, asiaticoside and madecassoside. Med & Health. 2012;7(2):62-72. 

58. Romo EM, Fundora FP, Albajes CR, López LE, Hana Z. The effectiveness of 

cream with centella asiatica and pinus sylvestris to treat scars and burns. clinical trial. 

Dermatologia Kliniczna. 2012;14(3):105-10. 

59. Bylka W, Znajdek-Awiżeń P, Studzińska-Sroka E, Brzezińska M. Centella 

asiatica in cosmetology. Postepy Dermatol Alergol. 2013;1:46-9. 

60. Deshpande PO, Mohan V, Thakurdesai P. Preclinical safety assessment of 

standardized extract of centella asiatica (L.) urban leaves. Toxicol Int. 2015;22(1):10-

20. 

61. Okuonghae PO, Aberare LO, Mukoro N, Osazuwa F, Dirisu JO, Ogbuzulu J. 

Total antioxidant status of zinc, manganese, copper and selenium levels in rats 

exposed to premium motor spirit fumes. N Am J Med Sci. 2011;3(5):234-7. 

62. Yang J, Dong S, Jiang Q, Kuang T, Huang W, Yang J. Changes in expression 

of manganese superoxide dismutase, copper and zinc superoxide dismutase and 

catalase in brachionus calyciflorus during the aging process. PLOS ONE. 

2013;8(2):e57186. 



Ref. code: 25595829040491KCPRef. code: 25595829040491KCP

83 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDICES  

 



Ref. code: 25595829040491KCPRef. code: 25595829040491KCP

84 

 

APPENDIX A 

CASE RECORD FORM  

 

Case Record Form 

ขอ้มูลทัว่ไปของผูป่้วย (Patient demographic Information) 

1. เพศ   O 1. ชาย  O 2. หญิง 

2. วนั/เดือน/ปีเกิด ………/………/………… 

3. อาย ุ..........ปี ………เดือน 

4. อาชีพ   O 1. นกัเรียน/นกัศึกษา O 2. พนกังาน/ลูกจา้ง O 3. แม่บา้น O 4.ขา้ราชการ O 5. กิจการส่วนตวั 

O 6. อ่ืนๆ โปรดระบุ……………….. 

5. โรคประจาตวั  O 1. ไม่เป็น  O 2. เป็น (ระบุโรค....................................) 

5.1 การรักษาท่ีเคยไดรั้บ………………………. 

5.2 การรักษาท่ีไดรั้บในปัจจุบนั……………………….. 

6. โรคเก่ียวกบัผิวหนงั 

O 1. ไม่เป็น 

O 2. เป็น โปรดระบุชนิดของโรค (ตอบไดม้ากกวา่ 1 ขอ้) 

O สิว O ฝ้า O กระ O ผิวหนงัอกัเสบ O ภูมิแพ ้

O อ่ืนๆ (โปรดระบุ)…………………………………… 

6.2 การรักษาท่ีเคยไดรั้บ (ตอบไดม้ากกวา่ 1 ขอ้) 

O ยาทา O ยากิน O เลเซอร์ O อ่ืนๆ (โปรดระบุ)…………………………….. 

6.3 การรักษาท่ีไดรั้บในปัจจุบนั (ตอบไดม้ากกวา่ 1 ขอ้) 

Oยาทา Oยากิน O เลเซอร์ Oอ่ืนๆ (โปรดระบุ)…………………………… 

7. ประวติัแพย้า  O 1. ไม่มี O 2. มี 

(โปรดระบุยา....................................และอาการแสดง...................................................) 

8. ประวติัไดรั้บแสงแดดจดัตอนช่วงกลางวนั ใน 1 วนั 

O 1. นอ้ยกวา่ 30 นาที O 2. คร่ึงชัว่โมงถึง 1 ชัว่โมง O 3. 1-2 ชัว่โมง O 4. มากกวา่ 2 ชัว่โมง 

9. ปัจจยักระตุน้ท่ีให้ผิวสูญเสียน้า (ตอบไดม้ากกวา่ 1 ขอ้) 
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O 1.อาบน้านานกว่า 10 นาที O 2. อาบนา้มากวา่ 2 คร้ังต่อวนั O 3. อาบนา้อุ่น O 4. อยูใ่นห้องท่ี

เปิดแอร์มากกวา่ 6 ชัว่โมงต่อวนั 

10. ประวติัการใชค้รีมกนัแดดบนใบหนา้ 

O 1. ใชทุ้กวนั ตอนเชา้และเท่ียง O 2.ใชทุ้กวนั ตอนเชา้เท่านั้น 

O 3. ใช ้บา้งเป็นบางวนั O 4.ไม่ไดใ้ช ้O 5. ใชใ้นเวลาอ่ืนๆ ระบุ ……………………… 

10.1 ช่ือผลิตภณัฑค์รีมกนัแดดท่ีใช ้(โปรดระบุ)……………………………………….. 

11. ผลิตภณัทาความสะอาดใบหนา้ท่ีใช ้

O 1. สบู่กอ้น O 2. สบู่เจลเหลว O 3. ครีมโฟม O 4. นา้เปล่า 

12. ประวติัการใชโ้ทนเนอร์ใสเช็ดหลงัลา้งหนา้ (facial toner) 

O 1. ไม่ไดใ้ช ้O 2. ใช ้O 3. เคยใช ้

13. ประวติัการใชค้รีมรองพ้ืน/ครีมปกปิดร้ิวรอย 

O 1. ใชทุ้กวนั O 2.ใช ้2-3 วนั / สปัดาห์ O 3. ใช ้1 วนั / สปัดาห์ 

O 4.ใช ้2-3 คร้ัง / เดือน O 5.ใช ้1 คร้ัง / เดือน O 6.ไม่ไดใ้ช ้

14. ประวติัการใชค้รีมลดเลือนร้ิวรอย   O 1. ไม่ใช ้O 2. ใช ้O3.เคยใช ้

15. ประวติัการใชค้รีมยกกระชบัใบหนา้   O 1. ไม่ใช ้O 2. ใช ้O3.เคยใช ้

16. ประวติัการใชค้รีมกระชบัรูขมุขน   O 1. ไม่ใช ้O 2. ใช ้O3.เคยใช ้

17. ประวติัการใชค้รีมกรดผลไม ้  O 1. ไม่ใช ้O 2. ใช ้O3.เคยใช ้

18. ประวติัการใชค้รีมวิตามินเอ    O 1. ไม่ใช ้O 2. ใช ้O3.เคยใช ้

19. ประวติัการใชค้รีมละลายหวัสิวก่อนลา้งหนา้  O 1. ไม่ใช ้O 2. ใช ้O3.เคยใช ้

20. ประวติัการท าทรีทเมน้ นวดหนา้ (facial treatment) 

O 1. ไม่เคย 

O 2.เคย โปรดระบุชนิด (ตอบไดม้ากกวา่ 1 ขอ้) 

O AHA O Ionto O Phono Oกรอผิว Oอ่ืนๆ โปรดระบุ ................................ 

21. ประวติัการทาเลเซอร์ผิวหนา้ 

O 1. ไม่เคย 

O 2. เคย โปรดระบุชนิด (ตอบไดม้ากกวา่ 1 ขอ้) 

O IPL O CO2 O Qs NdYag O Long pulse O Nd Yag O Erbium              
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O Radiofrequency (RF)  Oอ่ืนๆ โปรดระบุ ......................................... 

22. ประวติัเขา้รับการฉีดสารเติมเตม็ (filler) ท่ีใบหนา้ 

O 1. ไม่เคย 

O 2. เคย (โปรดระบุบริเวณ…………….และจานวนคร้ัง……….., ฉีดไปแลว้นาน.........เดือน.........ปี) 

23. ประวติัการฉีดโบทอกซ์ท่ีใบหนา้ 

O 1. ไม่เคย 

O 2. เคย (โปรดระบุบริเวณ..................................และจานวนคร้ัง........, ฉีดไปแลว้นาน.......เดือน.........ปี) 

24. ประวติัการรับประทานยากลุ่มวิตามินเอ 

O 1.ไม่เคยทาน 

O 2. ทานอยู ่

O 3. เคยทาน (ทานไปแลว้นาน.............เดือน.........ปี) 

25. ลกัษณะของผิวหนา้ท่าน ตามความคิดของท่าน 

O1. ผิวมนั O2. ผิวผสม O3. ผิวแห้ง 

26. ลกัษณะความมนัของผิวหน้า ตามความคิดของท่าน 

O1. มนัมาก O2. มนัเฉพาะหนา้ผาก, จมูกและคาง O3.ไม่มนั 

27. ลกัษณะของสีผิว 

O 1. ผิวขาว O2. ผิวขาวเหลือง O3. ผิวสองสี O4. ผิวคลา้ดา 

28. ประวติัการตั้งครรภ ์(ตอบเฉพาะผูห้ญิง) 

O 1. กาลงัตั้งครรภ ์O 2. ไม่ไดต้ั้งครรภ ์O 3. ไม่แน่ใจ 

29. ประวติัให้นมบุตร (ตอบเฉพาะผูห้ญิง) 

O 1. กาลงัให้นมบุตร O 2. ไม่ไดใ้ห้นมบุตร 
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APPENDIX D 

DERMATOLOGY QUALITY OF LIFE INDEX (DQLI) 
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APPENDIX E 

THE ASSESSMENT OF SUNSCREEN KNOWLEDGE 
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APPENDIX F 
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APPENDIX G 

FULL MANUSCRIPT FOR PROCEEDING 
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