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Abstract 
Introduction: Acne vulgaris is a chronic inflammatory disease of pilosebaceous unit caused by 
multifactorial which often occurs in adolescents and adults, yet it becomes a problem because it can 
cause scar acne due to acne vulgaris lesions, causing people to lack confidence. Treatment modality 
varies depend on the degree of acne vulgaris. In recent years, the study of blood serum use among 
dermatology field has begun because it has a unique component to be used as a therapy, including 
acne vulgaris therapy. This study aims to see the clinical changes in acne vulgaris by analyzing 
clinical lesion, lesional IL-17A, and serum vitamin A levels before and after the application of 
autologous serum and 0.05% tretinoin cream. Material and Method: This study was a pre and post 
treatment clinical trial involving 70 people with acne vulgaris who were divided into 2 groups, each 
with 35 people receiving 0.05% autologous serum and tretinoin cream application, respectively, for 
28 days. Result: There was a difference in IL-17A level at the AV degree before and after autologous 
serum and 0.05% tretinoin cream application. Wilcoxon paired sample test indicated that there were 
differences in AV degrees before and after application of autologous serum or 0.05% topical tretinoin 
cream. Conclusion: Use of both autologous serum and 0.05% tretinoin cream improved acne 
vulgaris. 
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INTRODUCTION 

Acne vulgaris is a multifactorial chronic inflammatory 

disease of the pilosebaceous unit which often occurs in 

adolescents and adults. Inadequate treatment may lead 

to the development of acne scar with a negative impact 

on self-esteem and confidence level (Aydemir 2014). 

The pathogenesis of acne vulgaris is characterized by 

the involvement of androgens, follicular hyperkeratosis, 

increase in sebum excretion, and Propionibacterium 

acnes (P. acnes) colonization and inflammation (Kelhälä 

et al. 2014; Bergler‐Czop 2014). Th-17 cells are strong 

receptors in inflammatory tissues linked to a wide variety 

of inflammatory and autoimmune diseases. 

Retinoids such as tretinoin target RXR (retinoid 

receptor X), the most common receptors for retinoid 

signaling, which have been examined as a potential 

therapeutic target in several diseases including 

autoimmune and inflammation. Retinoids are 

considered the standard comedolytic agent used in the 

treatment of acne (Aydemir 2014; Tan et al. 2018; Anitua 

et al. 2015).  

In recent years, study of the use of blood serum in 

dermatology field has begun because it has a unique 

component to be used as a therapy, including acne 

vulgaris therapy. 
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This study aimed to assess the effect of autologous 

serum and 0.05% tretinoin cream based on the clinical 

changes, IL-17A level, and vitamin A level. 

METHODS   

Study design 

This randomized controlled clinical trial in patients 

with acne vulgaris took place from October 2019 to 

February 2020 in Department of Dermatology and 

Venereology, Universitas Hasanuddin, Makassar, South 

Sulawesi, Indonesia.  

Participant 

Subjects were equally divided into 2 groups with one 

group receiving autologous serum and another receiving 

0.05% tretinoin cream; both treatments were applied for 

28 days. Males and females aged 15-35 years old with 

no recent or current acne therapy and not pregnant (for 

women) were eligible to participate in this study. 

Study protocol 

A total of 50 cc blood from the median cubital vein 

was drawn into a tube without coagulant. The blood was 

centrifuged at a speed of 3000 rpm for 10-15 minutes 

and the resulting serum and blood clot were separated 

in separate containers. A total of 2 cc of the serum was 

used to examine vitamin A level and around 2 cc of 

serum was applied to acne lesions at night for 28 days. 

The serum was stored in the freezer of a household 

refrigerator. The other group was given 0.05% tretinoin 

cream which was applied on the acne lesions at night for 

28 days. In this group, 10 cc venous blood drawn by the 

same method as the other group was centrifuged and 

examined for the vitamin A level. Both groups were 

instructed not to use facial wash, sunscreen, and any 

cosmetic products to avoid bias. 

Measurement 

The number of lesions (comedo, pustule, papule, 

and nodule) in each patient before and after treatment 

was assessed using zigzag method and by taking 

standardized clinical photography. The lesion count 

before and after treatment was then compared to assess 

for any clinical improvement.  

The IL-17A and vitamin A levels were examined from 

the clinically most severe lesion. A 26G needle was used 

to puncture the lesion and the materials were taken 

using sterile cotton and put into a tube filled with distilled 

water. The IL-17A level was examined using ELISA 

(Enzyme-Linked Immunosorbent Assay) technique. 

Statistical analysis 

All statistical analyses were performed using SPSS 

version 22 (SPSS Inc., Chicago, IL, USA). Wilcoxon test 

was used to compare the IL-17A, vitamin A level, and 

lesion count before and after treatment in both groups. 

A p-value of <0.05 was considered as statistically 

significant. 

RESULTS   

A total of 70 people (20 males and 50 females) who 

fulfilled the inclusion criteria participated in this study.  

Serum Vitamin A Level 

No difference in serum vitamin A level between the 

topical autologous treatment groups before and after 

topical autologous serum and topical 0.05% tretinoin 

cream applications for 28 days. 

IL-17A Level 

A significant difference in lesional IL-17A level before 

and after application of autologous serum and 0.05% 

tretinoin cream (P<0.05).  

Acne Vulgaris Degree 

The Wilcoxon paired sample test indicated that there 

were significant differences in lesion count before and 

after the application of autologous serum or topical 

0.05% tretinoin cream from 30.73 ± 13.24 to 14.54 ± 

9.00 and 16.70 ± 7.00 to 8.05 ± 6.00, respectively 

(p<0.05). 

DISCUSSION   

The degree of acne vulgaris severity in this study was 

assessed by quantitating the number of comedones, 

papules, pustules, and nodules in a zigzag manner from 

the front, right and left sides of face. Acne gradation is 

an important clinical feature to determine the type and 

evaluate treatment result. Although, there are many 

acne gradation assessment systems, to date, there is 

yet a universally accepted gold standard. There are 

many different methods of determining the acne 

severity, based on grading, lesion counting or 

photography, but they cannot be performed easily in 

daily practice (Zaenglein et al. 2016; Pugashetti and 

Shinkai 2013). In 1975 a classification system was 

created, Kligman and Plewig also created numerical 

grading (1975) and in 2008, Hayashi et al. in Japan 

created grading criteria for the severity by classifying the 

used number of acne assessment method by means of 

photography and counting inflammatory lesions on one 

side faces with photographs, and rated as low (0-5), 

moderate (6-20), severe (2l-50), very severe (> 50) 

(Adityan et al. 2019; Hayashi et al. 2018).  

Clinical manifestations changes of assessed acne 

vulgaris in this study were lesions in the form of 

blackheads, papules, pustules, cysts, and nodules when 

the first patient arrived and after received autologous 

serum or 0.05% tretinoin cream applications for 28 days 

every night. Then the researchers assessed occurring 

clinical manifestation changes, or even improving if the 

acne vulgaris lesions were reduced, or there was a 

change after received topical autologous serum or 

topical 0.05% tretinoin cream. It was compared before 

and after application.   

The use of autologous serum for the treatment of 

acne vulgaris by Muhlis et al in 2016 indicated an 
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improvement in the clinical manifestation of acne 

vulgaris after the application for 28 days. In that study, 

patients’ blood was drawn for checking after they were 

given a single dose of 100 mg of systemic doxycycline, 

then again the patients’ blood was drawn for next 2 

hours which was then centrifuged. However, that study 

did not give clarity whether the improvement in acne 

vulgaris lesions was induced by autologous serum only 

or because of 100 mg single dose doxycicline 

administration (Yunus et al. 2017). Nurhayati et al. in 

2016 also conducted a study on the use of autologous 

serum in acne vulgaris sufferers indicated clinical 

improvement after 28 days application. In that study, 

patients’ blood was drawn while they were in the 

preovulatory phase and then the blood was centrifuged. 

This study assessed estrogen level in the preovulatory 

phase because in that phase the estrogen level reached 

its peak. As it was known that estrogen inhibited 

androgens, thereby reducing sebum production, as a 

factor in the formation of acne lesions (Edison et al. 

2016). 

In the field of dermatology, as far as the researchers’ 

knowledge based on reviewed articles in the last 3 years 

starting from 2017 – 2019, the use of autologous serum 

in the field of dermatology was in skin rejuvenation, 

wound healing and scar acne.  

Back to the study, in the group that received 0.05% 

topical tretinoin cream application, there was an 

improvement in clinical manifestation when it was 

compared before and after application. Lawrence et al. 

2019 used a new lotion formula of 0.05% tretinoin as an 

effective and well-tolerated topical treatment for 

moderate to severe comedonal acne vulgaris among 

adolescents after daily application for 12 weeks 

(Eichenfield et al. 2019; Draelos et al. 2019). 

In addition, Mukherjee et al compared the 

concentration of tretinoin preparation of 0.025%, 0.05% 

and 0.1%. The incidence of side effect was significantly 

higher in 0.1% tretinoin group compared to 0.025% 

tretinoin group. Low strength tretinoin might become a 

good choice for patients who could not tolerate standard 

therapy by 0.05% (Mukherjee et al. 2006; Schmidt and 

Gans 2011; Chandrashekhar et al. 2015). The result 

indicated that, there was a level of vitamin A in the 

serum, indicating that there was no difference in serum 

of vitamin A level among the two treatment groups by 

using topical autologous serum or topical vitamin A 

cream. Serum of vitamin A level in the sample of this 

study varied from the lowest by 0.16 ug/dl and the 

highest by 0.72 ug/dl. In the field of dermatology, serum 

was used as a skin rejuvenation therapy, wound healing 

and scar repair by measuring growth factor (Thielitz et 

al. 2006; Du and Lei 2020).  

There were differences in IL-17A level at the AV 

degree before and after topical autologous serum 

application for 28 days. Likewise, there were differences 

in the level of IL-17A at AV degrees before and after 

topical 0.05% tretinoin cream application for 28 days. 

Vitamin A (all-trans retinoic acid) and vitamin D (1,25-

dihydroxyvitamin D3) inhibited P. acnes-induced Th17 

differentiation. Both suggested that IL-17 was induced 

by P. acnes and expressed in acne lesions, and that 

vitamin A and vitamin D became effective tools to 

modulate Th17-mediated diseases such as acne (Anitua 

et al. 2015; Hayashi et al. 2018; Mannello et al. 2008).  

The study conducted by Hanna et al. demonstrated 

that as in psoriasis, the Th17 pathway was significantly 

regulated both RNA and protein levels in acne vulgaris 

lesions. The results suggested a new pathomechanism 

in inflamed acne and opened the possibility of new 

therapies targeting the Th17 system in severe acne. The 

characteristic of human Th17 cells was IL-17 

expression, P. acnes induced expression of IL-17 gene 

(28-fold), and retinoid receptor expression 10-fold 

(Kelhälä et al. 2014; Sardana and Verma 2017).  

Vitamin A (ATRA) and vitamin D (1,25D3) shared the 

retinoid X receptor (RXR) as a common receptor that 

encoded and inhibited Th17. All-trans retinoic acid 

(ATRA) and 1,25D3 were commonly used for therapy in 

dermatologists because of their ability to modulate 

immune responses (Iwata et al. 2003). Therefore, 

Sigmundsdottir et al., 2007 compared the role of ATRA 

and 1.25D3 in the Th17 generation induced by P. acnes. 

P. acnes stimulation in the absence of ATRA and 1,25D3 

led to IL-17 mRNA expression and protein expression. 

The addition of ATRA, 1,25D3, or a combination of two 

prior on the activation with P. acnes downregulated IL-

17 mRNA induction and protein expression. Our findings 

strongly suggested that ATRA and 1,25D3 effectively 

inhibited the required genes expression for the 

development and differentiation of P. acnes-related 

Th17 cells (Iwata et al. 2003; Sigmundsdottir et al. 

2007).  

In this study, both autologous serum and tretinoin 

0.05% reduced IL-17 A level in acne vulgaris lesions, 

this was relevant with Kinda et al., 2014; Chang et al., 

2010; Ikeda et al., 2010; Mucida et al., 2007 that ATRA 

and 1,25D3 inhibited IL-17 mRNA and protein 

expression as a response on the stimulation with P. 

acnes and IL-17 expression occurred in skin biopsy of 

acne patients (Mucida et al. 2007). 

CONCLUSION 

Interleukin-17A level decreases after topical 

autologous serum and topical 0.05% tretinoin cream 

application and the use of autologous serum and 0.05% 

tretinoin cream improved the lesions in acne vulgaris 

What is already known on this topic 

• IL-17A is involved in the pathogenesis of acne 

vulgaris 

• Autologous serum is beneficial in skin 

rejuvenation, wound healing and treating scar 

acne. 
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What this study adds 

• The administration of topical autologous serum 

resulted in acne vulgaris improvement 

• The administration of autologous serum 

decreased lesional IL-17A level in patients with 

acne vulgaris. 
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