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Abstract: Acne vulgaris (AV) is an inflammatory disease of skin on the follicle polisebasea frequent and considered
dermatological problems the most common worldwide. This study investigates the relationship topical therapy using
autologous serum containing doxycycline in women with moderate to severe acne vulgaris. Research conducted in Makassar,
South Sulawesi, as many as 13 samples that met the inclusion criteria. Clinical examination in patients with moderate acne
vulgaris to severe and based on clinical manifestations, level of sebum measured before, and levels of estradiol. All patients
given the autologous serum after being given doxycycline 200 mg single dose oral which will be applied every night.
Furthermore monitored on day to 14 and day to 28. The data were processed using paired Wilcoxon test. Results improvement
in clinical manifestations and levels of sebum on days 14 and 28 compared to day 1 was significantly (p <0.05). There were
improvements in clinical manifestations and decrease sebum levels in patients with moderate to severe AV after application of
autologous serum containing doxycycline.
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standard treatments commonly found in patients with acne
vulgaris. [3, 4] Estrogen is known estron (E1), estradiol (E2),
and estriol (E3), estradiol is the most active. Estradiol levels
menstrual phase is 40-200 pg/mL. The components in the
blood including plasma consists of water, proteins, hormones
that are part of the serum. Serum taken from patient's blood
called autologous serum. [5, 6] Examination to determine
levels estradiol using by Enzyme-Linked immunosorbent
Assay (ELISA). [7] There are conditions can not given oral
therapy administered or have contraindicated to use systemic
drugs for treatment of acne vulgaris, for example in pregnant,
use derivatives of vitamin A and others. Until now there has
been no preparation of topical doxycycline.

To determine the content of doxycycline in autologous
serum can improvement with acne vulgaris patients, serum
estradiol levels taken at a low in the blood when the
menstrual period. [8, 9] We want to know correlation topical

1. Introduction

Acne vulgaris (AV) is an inflammatory disease of the
follicle polisebasea skin that often occurs and is considered
dermatological problems. [1] The pathogenesis of acne
vulgaris consists of four which is the key the occurrence of
acne vulgaris include excessive sebum production, abnormal
keratinization (hiperkeratinisasi), colonization of
Propionibacterium acnes (P. acnes), release of inflammatory
mediators. [2] The use of systemic antibiotics recommended
for the treatment of moderate to severe acne vulgaris is
doxycycline and minocycline. The peak plasma
concentration reported 2 hours after an oral dose of 200 mg
in 24 hours. [3]

Topical treatment for acne vulgaris is retinoid (adapalene,
isotretinoin, tretinoin and others, antibiotics (clindamycin,
erythromycin) and other topical. Failure of therapy with
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therapy using autologous serum contains doxycycline in
women to improvement with moderate to severe acne
vulgaris patients.

2. Materials and Methods

2.1. Location and Research Time

The study was conducted at the Polyclinic Dermato-
venerelogy Wahiddin Sudirohusodo General Hospital and
Networking begin July - August 2016.

2.2. Design Study

This is clinical trial study design with prospectivepre and
post treatment method. Criteria inclusion are women with
moderate to severe acne vulgaris, 15-30 years, menstrual
cycles every month, have not history topical treatment two
weeks, did not receive antibiotics or corticosteroid systemic
one month, did not receive contraceptive 3 month. exclusion
criteria are pregnant patient, have receive oral contraceptive,
have not refrigerator.

2.3. Procedure

The patient given doxycycline 200 mg 2 hours before
taking a blood sample from median cubital vein of 40 cc with
antiseptic manner using vacutainer 25 G needle inserted into

the tube, and the blood will be centrifuges for 10-15 minutes
at 3000 rpm, in which the serum will be separated above, and
will be stored in refrigerator with the temperature —20°C.
Patients applied serum topically every night, sebum level and
clinical manifestation will be meassured again on day 14 and
day 28 after the start of research.

2.4. Analysis of Data

Data in this study will be processed using statistic softwere,
SPSS Version 21.0. All analysis results will be presented in
tables with explanation. Statistical test used was Wilcoxon
test. The hypothesis will be accepted if then p value <0.05.

3. Results

Thirteen patients who meet the criteria of the study sample,
observation day-1 day-14 and day-28 of the number of
comedones, papules, pustules and sebum. Only estradiol
levels checked on day-1 to ensure the samples are in the
menstrual phase. The results of analysis the descriptive each
variable research can be seen in table 1. It can be seen that
the highest levels of estradiol 200.5 pg / mL with a mean of
70.39; lower than preovulasi. The average value number of
comedones, papules, pustules and sebum decreases after 14
days and decreased again after 28 days.

Table 1. Descriptive Statistics.

Variable n Observation Minimum Maksimum Mean SD
Estradiol Level 13 20,8 200,5 70,39 43,86
Total Comedo 13 18 43 30,0 7,9
Total Papule 13 Day-1 3 17 8,9 4.4
Total Pustule 13 4 16 7,7 3,6
Level Sebum 13 79 220 127,3 39,2
Total Comedo 13 12 36 21,5 7,9
Total Papule 13 3 11 6,9 2,1
Day-14
Total Pustule 13 1 11 49 2,8
Level Sebum 13 59 143 92,0 27,7
Total Comedo 13 5 25 12,2 5,7
Total Papule 13 1 7 42 2,0
Day-28
Total Pustule 13 0 3 1,7 1,3
Level Sebum 13 48 140 73,0 23,5

Variable Observations n Mean SD Minimum Maximum Levels of Estradiol

Table 2. Differences in the number of comedones, papules, pustules and sebum is based on the observation.

Observation
Variable Day-1 Day-14 Day-28
Mean (SD) Mean (SD) Mean (SD)
Total Comedo 30,0 (7,9)° 21,5 (7,9 12,2 (5,7)"
Total Papule 8,9 (4,4) 6,9 (2,1)° 4,2 (2,0)°
Total Pustule 7,7 (3,6)° 49 (2,8 1,7 (1,3)*
Level Sebum 127,3 (39,2)° 92,0 (27,7)° 73,0 (23,5)*

Superscript berebeda on the same line Wilcoxon test results showed significant (p <0.05); when same means was not significant (p> 0.05)
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Table 2 can be seen the results of Wilcoxon test results
showed comedones, papules, pustules and sebum between
observation day-1, day-14 and day-28. Shows that occur to a
significant reduction (p <0.05) the average number of
blackheads on day 14 and remained decreased at day-28.
Similary the number of papules, pustules and sebum.

Figure 1. Improvement of clinical manifestation on day 1 (la, b, ¢), day 14
(2a, b, ¢), and 28 (3a, b, ¢).

Figure 2. Improvement of clinical manifestation on day 1 (4a, b, ¢), day 14
(5a, b, ¢), and 28 (6a, b, c).

Figure 3. Improvement of clinical manifestation on day 1 (7a, b, ¢), day 14
(8a, b, ¢), and 28 (9a, b, c).

Table 3. Percentage decrease in the number of comedones, papules, pustules
and sebum after day 14 and day 28 post-application of autologous serum
containing doxycycline.

Variable D1-D14 _ D1 - D28

Mean (SD) p Mean (SD) p*
Decreased Comedo (%) 29,2 (12,0)  <0,001 60,2 (11,7) <0,001
Decreased Papul (%) 20,1 (20,1)  <0,001 54,4 (15,0) <0.001
Decreased Pustul (%) 37,4 (26,8)  <0,001 78,9 (15,4) <0,001
Decreased Level Sebum (%) 25,4 (17,0) <0,001 41,2 (12,5) <0,001

“Wilcoxon test; HI = day-1, H14 = day 14, and H28 = day-28

Table 3 it can be seen that the decline in the number of
blackheads with the average percentage of 29.2% on day 14
and the average percentage of 60.2% on the day-28 after the
application of autologous serum containing doxycycline.
Neither the number of papules, pustules and sebum;
respectively decreased 20.1% on day 14 and 54.4% at day 28
for papules; 37.4% on day 14 and 78.9% at day 28 for pustules;
and 25.4% on day 14 and 41.2% at day 28 for the sebum.

Total comedo

Day - | Day-14 Day - 28

Pengamatan

Figure 4. Shows the reduction in the number of blackheads on day 14 and
declined again on day 28.
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Total papule
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Figure 5. Shows the decrease in the number of papules on day 14 and
declined again on day 28.
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Figure 6. Shows a decrease in the number of pustules on days-14 and
decreased again on day 28.
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Figure 7. Shows a decrease sebum on day 14 and declined again on day 28.

4. Discussion

In acne vulgaris hormonal influences play an important

role. [10] Keratinocytes in normal follicle cells are always
present in a single lumen issued. In patients with acne
vulgaris, keratinocyte hyperproliferation buildup resulted in
desquamation of corneocytes abnormal sebaceous follicles
along with lipid and monofilament, phenomenon this which
produces comedogenesis. Pacne are anaerobic, gram-
negative pathogens colonizing the sebaceous follicles. [11]
Generally on the skin area where there are many sebaceous
follicles as sebum production in large quantities, lipids that
many anaerobic environments are optimal for P acnes.
Inflammatory process starts when P acnes on detection by
the system, immune then the effect of severe inflammation
be a spark discharge factors chemostatic such as lymphocytes,
and macrophages neutrofil. [7] The factors that cause follicle
damage, rupture and the entry of bacterial lipid acid, and
contained in surrounding dermis. [12] This process will
continue and lead to the formation of inflammatory lesions
such as pustules, nodules, cysts and papules. [13, 14] Based
on this study, the number of lesions on day 14 and day 28 is
reduced significantly when compared with the first day.
Autologous serum application containing doxycycline shows
the influence on the improvement of acne vulgaris lesions
where we know that the pathogenesis of acne primarily on
process sebum comedogenesis plays a role where production
levels sebum were higher in patients with severe AV. [15]
The colonization of P acne is a bacteria gram positive
commensal epidermis at the early stage development of
inflammatory lesions of acne. [15, 16]

Frequently a topical antibiotic used for the treatment of
acne is erythromycin, clindamycin, and tetracycline, but
often resistent. In this study, blood sampling performed after
administration of doxycycline 200 mg a single dose so it is
considered that the autologous serum containing doxycycline.
Until now there has been no antibiotic topical doxycycline
preparations. In this study, by administering serum
acontaining doxycycline provides clinical improvement.
Doxycycline is an analog of tetracycline, the antibiotic
tetracycline main working mechanisms topical for the
treatment of acne vulgaris by inhibiting inflammation caused
by Propionibacterium acnes. [4, 17] Taking blood taken 2
hours after administration of doxycycline orally, it is based
on the pharmacokinetics of doxycycline that reach peak
concentration in plasma was reported two hours after
administration of 200 mg orally. [18] Doxycycline is one
very effective oral antibiotics for acne inflammation that can
be used as an acne treatment because it effectively inhibits
the growth Pacne and has anti-inflammatory properties.

The use of oral antibiotics are generally indicated for
inflammatory acne of moderate to severe, resistant to topical
therapy earlier. Antibiotics Oral such as macrolides,
tetracyclines (doxycycline, minocycline and limesiklin). The
antibiotic is an agent that inhibits colonization P acnes and
synthesize inflammatory mediators of P acnes tetracycline
analogue to used often because it is effective and in
expensive. Doxycycline and minocycline are preferred
because the effect of lower gastrointestinal irritation and fat
soluble, and penetration of the follicle polisebasea more
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efficiently. In addition to resistance P acnes is lower than the
reported class of macrolides. [16, 19, 20]

In this study, there is a significant reduction in the amount
level of sebum

on day 14 and day 28 compared to day 1 after administration
of autologous serum in which the p value of <0.05. Sebum
continuously be synthesized by the sebaceous glands and
secretion to the surface of the skin through the pores of the hair
follicles. The imbalance between the production of sebum
secretion and capabilities will be micro comedo and can develop
into inflammatory lesions. [13, 14, 21].

Androgen hormones stimulate increased production and
secretion of sebum. Increased sebum production are directly
related to the incidence of severity of acne lesions. [10] The
hormone estrogen has a mechanism of opposition to
androgens in sebaceous glands. In autologous serum one
ingredient is a hormone estrogen. [12, 22] Estrogen is known
estradiol, estrone, and estriol, estradiol is the most active.
Oral contraceptives used for the treatment of acne vulgaris
have contains estradiol, mechanism of action estradiol is
decreases the activity of 5-a reductase, reduce the activity of
sebaceous glands. High estradiol levels have been shown to
be used for the treatment of acne wvulgaris. [5, 6] To
determine the content of doxycycline in autologous serum
can improvement with acne vulgaris patients, serum estradiol
levels taken at a low in the blood when the menstrual period,
ELISA examination to determine levels estradiol. [7]

In this study, the menstrual estradiol (follicular phase) at
levels get between 20.8 to 200.5 pg / mL. The concentration of
estradiol levels the lowest during the menstrual phase with a
concentration in the serum of about 40 to 200 pg/mL. While
estradiol levels when preovulasi about 250 to 500 pg/mL, it
concluded that estrogen levels phase menstrual is lower than
that of estradiol preovulasi phase. Low estrogen levels
associated with the severity of acne. [5] Androgen hormones
increase sebum production, so the sebum levels in patients
with acne vulgaris higher than normal people. There is a
correlation between sebum excretion and the severity of acne
vulgaris because sebum levels in patients with severe acne
vulgaris was found higher levels. Hormone estradiol may
inhibit the production of sebum to reduce levels of sebum. The
use of oral contraception for the treatment of acne vulgaris
containing estradiol. [7, 14, 23] Study was conducted over day
28, it is adjusted cyclically normal menstruation every month.
The length of normal menstrual cycle is regarded as a classic
menstrual cycle is day 28. [5, 24]

The main goal of treatment is control and treat acne
lesions, prevent permanent scarring to a minimum, limiting
the duration of the disruption and minimize morbidity. The
treatment takes 3-6 weeks. [10] The study by Edison et al
(2016) on the use of autologous serum containing high levels
of estradiol treatment AV results occurred obtain clinical
improvement and reduction in sebum after topical autologous
serum. [25] Research conducted by Ilham 2011 using rats
were divided into 5 groups were treated using eye drops
autologous serum with various concentrations has an
antibacterial effect because it contains some agents

antibacterial include immunoglobulins, lysozyme and
complement causes lysis of the bacteria and provide
bacteriostatic, whereas  anti-inflammatory  effect of
autologous serum based on the factors epiteliotrofik
(epidermal growth factor, transforming growth factor B,

fibrinogen and vitamin A) and neutrophilic (substance P,

Nerve growth factor) which contain in the serum. [26] This
study using autologous serum containing doxycycline in the
menstrual phase to assess changes on patients with acne
vulgaris, limitation of this study has no control.

5. Conclusion

Researchers concluded that there were clinical
manifestations improvements in patients with moderate-
severe acne vulgaris after the autologous serum application.
There was a decreased sebum levels in patients with
moderate-severe acne vulgaris after the autologous serum
application. Researchers suggested that autologous serum
contain doxycycline can be used as a therapeutic option in
moderate to severe acne vulgaris.
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