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Introduction

Acne vulgaris is a chronic form of inflammatory skin diseases 
that characterized by presence of open and closed comedones 
affecting the face truncal and chest regions that clinically 
presenting as papules ,nodules affecting the cosmetic appearance 
of the face casing psychosocial issues particularly in teenager 
age groups [1,2]. Retinoids and antibiotics are considered the 
cornerstone management pathways however antibiotic resistance 
issues and compliance to treatment could cause in complete 
resolution with permanent scarring that could affect the cosmetic 
appearance particularly in moderate and severe forms of acne. 
Innovative treatments using photo dynamic therapy to eliminate  

 
the main causative infectious agent propionebacterium that 
could activate the toll receptors triggering the pathophysiological 
process of disease development [3,4]. Various dermatological 
research studies have demonstrated that P. acnes could trigger 
inflammatory skin issues by stimulating Toll-like receptor type 
2 and type 4 that subsequently activate inflammatory cytokines 
productivity levels to increase e.g. interleukin (IL)-1, IL-8, and 
IL-12 [5,6]. Pathological basis for acne vulgaris is multifactorial 
in origin that involves integration of various factors involving 
inflammation in conjunction with raised sebum productivity levels 
causing pilosebaceous unit obstruction becoming a suitable media 
for propionebacterium acnes, particular wave lengths used in 
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photodynamic therapy in conjunction to photosensitizers applied 
to affected skin have revolutionized the management course of 
acne vulgaris disease particularly severe forms ,however issues 
have arisen as regards the side effects and the capacity and safety 
levels to complete the course and dosage of treatment protocol 
required [7,8].

At cellular and molecular levels, the photodynamic therapy 
in conjunction with photosensitizers create oxygen free radicals 
that eliminate the infectious agent causing the disease cascade of 
pathological events [9,10]. Blue-light (405 nm) and Red-light (630 
nm) lamp forms are frequently implemented in photodynamic 
therapy that is considered one of the effective management 
protocols for acne. 5-aminolevulinic acid an agent when exposed 
to particular wave lengths causes triggering of the photosensitizer 
and subsequent reactive oxygen Species productivity that have a 
cytotoxic impact. an interesting action of photodynamic therapy 
that was revealed and displayed by various research groups 
of investigators in which it was observed that direct form of 
photodynamic therapy could cause injurious insult of sebaceous 
glands leading to inhibition of sebum productivity .furthermore 
another remarkable action that was demonstrated by various 
researchers in which P. acnes are killed by photodynamic therapy 
could cause follicular sterilization, besides immunomodulatory 
manipulation suggested by various research studies and 
inflammatory impact demonstrated at cellular and molecular 
levels by reducing expressive activities of TLR2 and TLR4 [11-
13]. Interestingly follicular obstructive issues from therapy could 
be decreased considerably by changing keratinocyte shedding 
management [14,15].

Aim of the work

Assessing the effectiveness and toleration at clinical levels 
of 5% aminolaevulinic acid gel as a thermosetting agent in 
conjunction with photo dynamic therapy red-light in the 
management of mild to moderate forms of acne vulgaris disease.

Methodology

The research study is a prospective fashioned study conducted 
in Al-Azhar university Hospitals between October 2018 and 
January 2019. Main inclusive research criteria Have been as 
follows cases having non-inflammatory or inflammatory acne 
vulgaris (papulo-pustolar) affecting face and trunk; age above 
18 years old, non-pregnant; contraindicated or unresponsive to 
classic treatment of acne e.g. oral and topical antibiotics and/
or retinoids. Exclusive research criteria have been the following 
existence of other acute dermatological illnesses other than acne 
vulgaris, topical acne therapy within the prior 2 weeks or systemic 
retinoids within the past 6 months, keloids history, or disorders of 
photosensitivity, pregnancy and lactation.

PDT procedures

 A Clinical research prospective trail conducted ion 40 research 
study subjects having moderate to severe forms of acne vulgaris A 
5% aminolaevulinic acid thermosetting gel chosen for performing 
the research study. Research study subjects have undergone 
treatment every other week for a total of three sessions for each 
case. During the aminolaevulinic acid incubation period of 120 
minutes, cases have been kept away from sunlight, to prevent 
of the photosensitizer triggering. Cases have been irradiated 
by usage of a 630 nm red-light source at 25 mJ for a mean of 15 
minutes. The distance from the lamp to the affected area of the 
skin have been 15 cm, cold water was applied to reduce redness 
and pain immediately after irradiation. Three Photodynamic 
therapy management sessions, each one conducted every 2 weeks, 
cases have been evaluated clinically and by using GAG scoring 
system with evaluation of skin tolerability and the existence of 
side effects after every performed photodynamic therapy session 
(Figure 1). Clinical follow-up visits, to assess the patients, have 
been conducted 2 and 4 weeks after the last session of photo 
dynamic therapy. 

Figure 1:  Reveal and display that the GAG score Mean±SD at baseline, end of treatment, last follow up =16.95 ± 7.05, 5.18 ± 2.18, 4.20 
± 2.14 consecutively, whereas % of improvement  Mean±SD at end of treatment, last follow up =67.89 ± 11.01, 74.97 ± 9.26, comparison 
with baseline there was statistical significance at end of treatment ,last follow up p values <0.001.
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Statistical Analysis

Data were collected, revised, coded and entered to the Statistical 
Package for Social Science (IBM SPSS) version 23. The qualitative 
parameters were presented as numbers and percentages while 
quantitative parameters were presented as mean, standard 
deviations and ranges. The non-parametric Wilcoxon Rank test 
was used to compare between GAG score at baseline and at end of 
treatment and at last follow up. The independent t-test was used to 

assess the relation between demographic data and percentage of 
improvement at end of study and at last follow up while Spearman 
correlation coefficients were used to assess the correlation 
between duration of disease and each of GAG score at different 
time of measurement and also percentage of improvement at end 
of treatment and at last follow up (Figures 2-6). The confidence 
interval was set to 95% and the margin of error accepted was set 
to 5%. So, the p-value was considered significant at the level of < 
0.05 (Tables 1-4).

Figure 2:  GAG score before, at end of treatment, at last follow up was statistically significant p values=0.001, whereas percentage of 
improvement at end of treatment and at last follow up were not statistically significant p value=0.378,0.617, consecutively.

Figure 3:  GAG score before, at end of treatment, at last follow up was statistically significant p values=0.001, whereas percentage of 
improvement at end of treatment and at last follow up were not statistically significant p value=0.378,0.617, consecutively.

Table 1: Demographic data of the studied cases.

 No. = 40

Age 
Mean±SD 24.58 ± 6.41

Range 12 – 35

Sex
Females 25 (62.5%)

Males 15 (37.5%)

Duration of disease
Mean±SD 6.30 ± 2.36

Range 2 – 12
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Affected area
Face 25 (62.5%)

Trunk 15 (37.5%)

Fitzpatrick grading
2 11 (27.5%)

3 29 (72.5%)

Previous medical history
Negative 9 (22.5%)

Positive 31 (77.5%)

Topical
Negative 8 (20.0%)

Positive 32 (80.0%)

Systemic
Negative 16 (40.0%)

Positive 24 (60.0%)

Figure 4   GAG score before, at end of treatment, at last follow up was statistically significant p values=0.001, whereas percentage of 
improvement at end of treatment and at last follow up were not statistically significant p value=0.378,0.617, consecutively.

Figure 5:  (a) A case before treatment and (b) A case after treatment.
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Figure 6:  Reveal and display that percentage of improvement at end of treatment and at last follow up with sex, affected area, Fitzpatrick 
grading and previous medical history was statistically non-significant.

Table 2: Comparison of GAG score at baseline with GAG score at end of treatment and at last follow up with percentage of improvement.

 
No. = 40

Baseline End of treatment Last follow up

No. = 40 No. = 40

GAG score 
Mean±SD 16.95 ± 7.05 5.18 ± 2.18 4.20 ± 2.14

Range 5-33 1-9 1-8

% of improvement
Mean±SD -- 67.89 ± 11.01 74.97 ± 9.26

Range -- 40-91.67 57.14-91.67

Comparison with baseline
Test value* -- 5.516 5.873

p-value -- <0.001 (HS) <0.001 (HS)

Table 3: Correlation between duration of disease with GAG score at different time of measurement and percentage of improvement at end of 
treatment and at last follow up.

 
Duration of disease (years)

r p-value

GAG score before 0.794** 0.001 (S)

GAG score at end of treatment 0.695** 0.001 (S)

% of improvement at end of treatment 0.143 0.378 (NS)

GAG score at last follow up 0.695** 0.001 (S)

% of improvement at last follow up -0.082 0.617 (NS)

Table 4: Relation between percentage of improvement at end of treatment and at last follow up with sex, affected area, fitzpatrick grading and 
previous medical history.

 
Mean ± SD

% of improvement at P-value*
Mean ± SD

% of improvement at
P-value*

Sex
Females 67.15 ± 10.64 0.589 (NS) 74.58 ± 9.47 0.736 (NS)

Males 69.13 ± 11.88  75.62 ± 9.19  

Affected area
Face 67.87 ± 12.19 0.990 (NS) 75.01 ± 9.77 0.973 (NS)

Trunk 67.92 ± 9.12  74.91 ± 8.67  

Fitzpatrick grading
2 64.03 ± 16.28 0.175 (NS) 73.88 ± 12.18 0.651 (NS)

3 69.36 ± 8.14  75.39 ± 8.11  

Previous medical 
history

Negative 64.12 ± 17.54 0.248 (NS) 73.23 ± 12.18 0.529 (NS)

Positive 68.99 ± 8.38  75.48 ± 8.41  
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Discussion

 A prior research study similar to the current research have 
revealed that aminolaevulinic acid photo dynamic therapy using 
red light form have an encouraging results for management of 
moderately severe inflammatory acne vulgaris being considerably 
more effective and adequate than the doxycycline combination 
with adapalene gel in decreasing non inflammatory ant total 
lesions after 6 weeks of starting therapeutic protocol and have a 
similar impact in the decreasing inflammatory lesions [16-18]. In 
which there was a statistically significant better decrease in total, 
inflammatory, and non-inflammatory lesions. after 12 weeks in 
the combination of PDT research group consequently followed 
by application of adapalene gel in comparison to the doxycycline 
and adapalene gel research, those research findings are in partial 
harmony with the current research study results and could be 
justified by the fact that photo dynamic therapy mechanism of 
action at cellular and molecular levels causes damage to sebaceous 
glands in a selective manner, besides Propionibacterium acnes 
killing, and an influence on the process of keratinocyte shedding 
and immunologic system manipulation [19,20].

On the other hand, it was revealed and displayed by 
various dermatological researchers that, pretreatment with 
aminolaevulinic acid enhances the effectiveness of red light 
leading to strong bactericidal impact in vitro. Another interesting 
issue that was observed by prior research studies that clarify 
and justify the current research study results and findings 
that aminolaevulinic acid photo dynamic therapy could trigger 
sebocytes apoptosis besides down-regulation of their TLR-2 and 
TLR-4 expressive patterns, that could sustain the of inflamed 
acne improvement into late stages [21,22]. Another research 
group of investigators have demonstrated among their obtained 
research study results a 59% average reduction of inflammatory 
lesions with topical 20% aminolaevulinic acid followed for 12 
weeks after one photo dynamic therapy session with red light. 
Various researchers have advised to reduce the total light dosage, 
photosensitizer strength, and incubation time to avoid adverse side 
effects such as dyschromia [1,3,5]. Interestingly various research 
groups in prior studies with similar approach and methodology 
to the current research have shown that Photodynamic therapy 
using 20% aminolaevulinic acid or 16% methyl-aminolaevulinic 
acid, in conjunction to implementation of artificial light sources in 
the therapeutic approach e.g. 405 or 630 nm lamps are effective 
and promising alternative management options in comparison 
to doxycline and corticosteroids in acne vulgaris those research 
findings could be justified by the fact that aminolaevulinic acid 
being changed to protoporphyrin IX the photosensitizer agent 
having a broad spectrum for activation (405-640 nm). The 
absorption spectrum of protoporphyrin IX is extremely triggered 
at 410 nm with other peaks around 505-580 and at 635 nm. On 
the other hand, blue light has a poor penetrative depth within the 
skin (around 1 mm). However, red light (635 nm) could penetrate 
in deeper fashion (around 3 mm). That justifies the usage of red 

light in the current research study approach investigated as it was 
revealed that red-light photodynamic therapy is very efficient in 
triggering sebaceous glands process of inhibition and destruction 
[7,10,15].

Conclusion 

Photodynamic therapy mode in conjunction of the 
photosensitizing agent aminolaevulinic acid 5% is a promising 
management mode for moderate to severe forms of acne vulgaris 
however future research studies are required to be multicentric 
in fashion with larger sample sizes to verify the research study 
results with consideration of racial and ethnic differences as a 
factor that could affect the responsiveness rate of treatment.
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