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Introduction. Acne is one of the most common dermatological diseases. It may have a chronic
course, leaving permanent marks, and in last years has been tending to have more and more severe
clinical course with widespread skin lesions. According to recent studies, the development of acne
is due to the combined effect of endogenous and exogenous factors, among which endocrine diseas-
es, disorders of metabolic processes, reduced systemic immunity and phagocytic ability of mononu-
clear phagocytes and granulocytes at various stages of phagocytosis of pyogenic cocci, which con-
tributes to more severe clinical course, and frequent relapse of this diseases. It was also proved that
the intestinal microbiota plays an important role in the formation of homeostasis and immune re-
sponse. The Objective of the study is to determine the evolution of phagocytosis indices in patients
with acne under different comprehensive treatments, using oral antibiotics, immunotherapy (PRP-
therapy), probiotics, low-dose birth control pills and IPL- therapy.

Materials and methods. We observed 93 women with acne aged from 18 to 25 years old. In 19
(20.43%) patient mild acne was diagnosed, in 41 (44.09%) — moderate acne, in 33 (35.48%) persons
— severe acne, 54 (58.06%) persons suffered from acne up to 1 year, 39 (41.93%) — from 1 to 3
years. To assess the state of phagocytosis in patients with acne vulgaris, we determined phagocytic
activity (PA) and phagocytic index (PI) of polymorphonuclear leukocytes, nitro blue tetrazolium
recovery test (NBT test spontaneous) and NBT-test pyrogenal stimulated by recognized methods.
Results. Analysis of the studied parameters of phagocytosis at the end of treatment showed a signif-
icant increase in patients of the core group who were administered a comprehensive treatment
which included oral antibiotic, probiotic, and low-dose birth control pills, PRP-therapy and IPL-
therapy, as compared with the patients of other groups under study.

Conclusions. Using combined therapy for women with acne occurring against the backdrop of a
sluggish process of phagocytosis and concomittant intestinal dysbiosis leads to normalization of the
leading indices of phagocytosis (PI, PA, NBT tests both spontaneous and stimulated), and enchanc-
es their phagocytic activity both during capture and formation of bactericidal activity and in the
final stages of phagocytosis justifying the feasibility of a combined use of antibiotics, probiotic,
low-dose birth control pills PRP-therapy and IPL-therapy in the treatment of acne.
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Introduction treatment, leading to the chronic course, de-

Acne is one of the most common dermatolog-
ical diseases. It may have a chronic course,
leaving permanent marks (scars, blemishes,
emotional disorders), and in recent years has
been tending to have more and more severe
clinical course with widespread skin lesions,
formation of resistance to drugs of etiotropic

crease or loss of patient’s capacity and social
activity which signifies important medical and
social aspects of the problem and justifies the
topicality of improving treatment studies [1,
7, 9, 14]. According to recent studies, the de-
velopment of acne is due to the combined
effect of endogenous and exogenous factors,
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among which endocrine diseases should be
pointed out, as well as disorders of metabolic
processes [8, 10], reduced systemic immunity
and phagocytic ability of mononuclear phago-
cytes and granulocytes at various stages of
phagocytosis of pyogenic cocci, which con-
tributes to more severe clinical course, and
frequent relapse of this diseases [5, 9]. It was
also proved that the colon microbiota plays an
important role in the formation of homeosta-
sis and immune response [3, 4]. A relation-
ship between the conditions of the colon mi-
crobiota, indices of systemic immunity and
phagocytosis and nature of clinical manifesta-
tions of acne justifying differentiated admin-
istration of probiotics and immunomodulation
therapy in the comprehensive therapy were
found [1, 6, 10, 13]. According to modern
standards [2, 6, 8, 10], the treatment of acne is
carried out in various ways: patients with mild
acne are prescribed an external antibacterial
and anti-inflammatory therapy (topical antibi-
otics, topical retinoid medicines, azelaic acid,
benzoyl peroxide) only, but in case of moder-
ate and severe forms, comprehensive treat-
ment including systemic antibacterial, immu-
notropic, anti-inflammatory drugs, oral retin-
oid, low-dose birth control pills and other ther-
apies are applied.

The Objective of the study is to determine the
evolution of phagocytosis indices in patients
with acne under different comprehensive
treatments, using oral antibiotics, immuno-
therapy (PRP-therapy), probiotics, low-dose
birth control pills and IPL- therapy

Materials and methods

We observed 93 women with acne aged from
18 to 25 years old. In 19 (20.43%) patients
mild acne was diagnosed, in 41 (44.09%) —
moderate acne, in 33 (35.48%) persons — se-
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vere acne 54 (58.06%) persons suffered from
acne up to 1 year, 39 (41.93%) — from 1 to 3
years. The control group consisted of 35
healthy individuals (donors) of the similar
age. Patients were being observed during a
year. The considered criteria for the study
were the following: patient’s age — 18 years
old or more; clinical manifestations of acne,
absence of chronic physical illness or exacer-
bation at the time of the examination. To as-
sess the state of phagocytosis in patients with
acne vulgaris, we determined phagocytic ac-
tivity (PA) and phagocytic index (PI) of pol-
ymorphonuclear leukocytes, nitro blue te-
trazolium recovery test (NBT test spontane-
ous) and NBT-test pyrogenal stimulated by
the recognized methods. Statistical analysis of
the results of research was carried out by the
methods of statistical analysis using software
(Excel, Statistica 7.0), the difference of aver-
ages was considered probable at p <0.05.
Results and discussion

Before treatment, patients with acne had
probable decrease in PI (by 31.7%, p<0.001)
with the downward trend of PA (by 8.82%,
p>0.05), characterizing the initial stages of
phagocytic process, as well as probable reduc-
tion of spontaneous NBT-test (by 24.8%,
p<0.01) and stimulated NBT test (by 22.2%,
p<0.001), which represent the final stage of
the process of phagocytosis. At the same time,
women with acne had concomitant dysbiosis
of the large intestine cavity of I-IV degree and
interdependence between changes of parame-
ters of systemic immunity and phagocytosis,
the degree of intestinal dysbiosis and severity
of clinical course of acne was established
(Figure 1), justifying the administration of
probiotics and immunotropic therapy for these
patients.
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Figure 1 Distribution of patients with different severity of acne according to
the degree of dysbiosis

In order to optimize the treatment of acne,
taking into consideration the found changes in
systemic immunity indices of these patients,
phagocytosis and colon microbiota, we devel-
oped a complex therapeutic method which
suggests the administration of immunotherapy
(PRP-therapy), probiotic Mutaflor containing
Escherichia coli Nissle 1917, low-dose birth
control pills that have antiandrogenic effect,
oral antibiotics (including doxycycline) and
IPL therapy To determine the effectiveness of
the developed method of combined therapy of
acne, the patients under study were divided
into 3 groups, using random method, and
women in the groups were of similar age and
clinical forms of acne. The first comparative
group included 29 women who received sys-
temic therapy, including oral antibiotics (in-
cluding doxycycline) 0.1g twice a day during
14 days, probiotic Mutaflor (1 capsule once a
day during 1 month two times a year) PRP-
therapy according to the admitted scheme (1
procedure per week 5-10 times) [11, 12]; the
second comparative group consisted of 33
patients who were administered Mutaflor,
low-dose birth control pills (for 12 month) and
PRP-therapy; and the third (basic) group

numbered 31 patients who were administered
a comprehensive systemic therapy treatment
which included oral antibiotics (including
doxycycline) 0.1g twice a day 14 days, probi-
otic Mutaflor (1 capsule once a day during 1
month two times a year), low-dose birth con-
trol pills (during 12 months) PRP- and IPL-
therapy [14], which is based on the influence
of the light flow, which is able to quickly
eliminate the focus of inflammation, contrib-
ute to the death of pathogenic microorgan-
isms, reduce the synthesis of sebum, acceler-
ate blood circulation and enhance cell regen-
eration. The procedures were carried out for
15-45 minutes with intervals of 2 weeks, 4-7
procedures per course. All patients also re-
ceived external antibacterial and anti-
inflammatory therapy: the women with mild
acne — azelaic acid, benzoyl peroxide, with
moderate and severe acne — additionally topi-
cal retinoid medicines. The evaluation of the
results of different treatments for acne was
conducted basically on the analysis of the
evolution of clinical and laboratory indices of
blood including those of phagocytosis, that
are shown in the table.
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Table 1. Evolution of phagocytosis indices in patients with pyoderma
after different therapies (Mtm)

Patients with acne (n=93) Control
Indices, measurement units 1" group Hnd group 3rd group gri);lsp
(n,=29) (n=33) (n;=31) (n=35)
Phagocytic Before treat- 54.9+ 54.1+£2.08 55.9+2.54 62.9+
activity, % ment 1.65 p1_2>0.05 p1_3>0.05; p2_3>0.05 428
After treat- 58.5+ 57.9+1.64 62.6+1.92
ment 1.34 p1_2>0.05 p1_3>0.05; p2_3>0.05
P (before/after treatment) P>0.05 P>0.05 P<0.05
Phagocytic Before treat- 4.01+ 4.08+0.264"" 4.26+0.298"" 6.88+
index ment 0.406" p12>0.05 | p13>0.05; p25>0.05 | 0.540
After treat- 5.06+ 5.56+0.242° 6.12+0.242
ment 0.302" p12>0.05 | p13<0.01; p23>0.05
P (before/after treatment) P<0.05 P<0.001 P<0.001
spontaneous | Before treat- | 9.88+ 10.1+0.598" 10.0+0.709° 12.5+
NBT-test ment 0.224" p1-2>0.05 p1-3>0.05; p2.3>0.05 0.850
After treat- 11.4+ 11.9£0.672 12.6+0.624
ment 0.244 p1-2>0.05 p1-3>0.05; p2.3>0.05
P (before/after treatment) P<0.01 P<0.05 P<0.01
stimulated Before trea. | 21:4%, | 21.8£0.85977 | 20.8+0.698" 29.3+
NBT test ment 0.972 p1-2>0,05 p1-3>0.05; p2.3>0.05 0.723
After treat- | 24.2+ | 24.9+0.436 27.240.648"
ment 0.634 p12>0,05 | p13<0,01; p23<0.01
P (before/after treatment) P<0.05 P<0.01 P<0.001

Notes:

1. * — The degree of probability of the indices deference relative to control group of patients:

* — p<0.05; ** — p<0.01; *** — p<0.001

2. p1-2. p1-3, p2-4— probability of the indices deference in patients of different groups.
3. P — probability of the indices deference in the groups of patients before and after the treatment.

According to the results of the conducted
studies (Table 1), patients of the 1% compara-
tive group, who received systemic therapy,
including oral antibiotics, probiotic and PRP-
therapy were likely to increase their PI by
26.18% (p<0.05), NBT-test of spontaneous
and stimulated (by 15.38%, p<0.01 and
13.08% respectively, p <0.05), but preserving
significant difference of PA and stimulated
NBT-test with those of the control group (a
decrease by 26.45%, p <0.001 and 17.41%,
p<0.001 respectively). Women with acne in
the second comparative group, due to the use
of probiotic Mutaflor, low-dose birth control
pills, PRP-therapy at the end of treatment,

showed probable growth of PI rates by
36.27% (p<0.001), NBT-test of spontaneous
and stimulated (by 17.82%, p<0.05 and
14.22%, p<0.01 respectively), but without
probable difference to the patients of the first
comparative group with preserving significant
difference of PI and stimulated NBT-test with
the same parameters in control group (a de-
crease by 19.19%, p<0.05 and 15.02%,
p<0.001 respectively). However, patients with
acne in the core group who received com-
bined therapy which included oral antibiotic,
probiotic, low-dose birth control pills (for 12
month) PRP- and IPL-therapy, experienced
probable increase in PI and PA (by 43.66%,
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p<0.001 and 11.98%, p<0.05 respectively),
spontaneous NBT-test (by 20.6%, p<0.01) as
well as stimulated NBT test (by 30.77%,
p<0.001) with the approximation of most of
them, except NBT-test stimulated, to the val-
ues of those in the control group. Analysis of
the studied parameters of phagocytosis at the
end of treatment also showed a significant
increase in patients of the core group com-
pared to those of patients in other comparative
groups. Thus, the rate of PI at the end of end
of the treatment in patients of the main group
was significantly higher both comparing to
the indices of the patients in the 1* compari-
son group (by 20.95%, p<0.01), while stimu-
lated NBT test relative to the 1*' comparative
group (by 12.39%, p<0.01) and to the 2%
comparative group (by 9.24%, p<0.01). The
obtained better results on the evolution of the
phagocytosis indices in patients of the main
group could be related to the following: direct
stimulating effect of immunotherapy, low-
dose birth control pills have regulatory influ-
ence on the homeostasis of woman’s organ-
ism and by a decrease of microbial intestinal
load on macrophages and granulocytes as a
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PE3IOME
BUBYEHHS ITOKA3ZHUKIB ®AT'OIUTO3Y VY )KIHOK 3 AKHE IIIJI YAC
KOMIIVIEKCHOTI'O JIIKYBAHHA, 1O BKJIIOYAJIO PRP TA IPL-TEPAIITIO

Jamko M.O., Cuzon O.0., Bo3nsk [.4., Bonsoun C.B., Aciiatypos I'.€.
Jlveiecokuii HayioHanbHuli MeOuyHull yHieepcumem imeni Januna I anuybkozo

Beryn. AxHe — oiHe 3 HAHTOMIMPEHIMUX JepMaTOIOTTYHIX 3aXBOPIOBAHD 3 MEPEBAKHO XPOHIYHUM
nepedirom, sSIKe 4acTo 3ajuIae He3BOPOTHI 3MIHM Ha IIKIPi 1 B OCTaHHI pOKHM Ma€ TEHJICHIIIIO 10 BCE
O1TbII 1 OLIBII BAYKKOTO KIIIHIYHOTO Mepediry 3 MOMMUPEHUMH YPaKeHHSIMH IIKIpH. 3T1THO 3 OCTaH-
HIMH JIOCIIKCHHSIMU, PO3BUTOK aKHE 3yMOBJICHWH CYKYITHOKO €0 €HIOTCHHUX Ta €K30T€HHHUX
(akTopiB, cepen SIKUX EHIOKPUHHI 3aXBOPIOBAHHS, MOPYIICHHS OOMIHHUX IPOLECIB, 3HUKECHHS
CHUCTEMHOTO IMYHITETY Ta (paroluTapHOI 3[ATHOCTI MOHOHYKJICapHUX (haroluTiB 1 TPAHYJIOLUTIB HA
pi3HUX cTadisx (aronuTo3y rHIHHUX KOKIB, IO CHpUsE OUIBII TSHKKOMY Mepediry Ta 4acTUM peLu-
JIMBaM IIOTO 3aXBOPIOBaHHA. TaKoX JOBEACHO, [0 MIKpOOioTa KUIIIEYHUKA BiIrpae BayKIUBY POJIb
y ¢popMyBaHHI TOMEOCTa3y Ta IMyHHOI BiIOBIJIi.

Meta poboTu. BuzHaunt 1HaMIKy MOKa3HUKIB (aroluTo3y y XBOPHUX 3 aKHE i 4aC KOMIUIEKC-
HOT'O JIIKYBaHHS 3 BUKOPHUCTAHHIM aHTUO10THKIB, TPOOIOTHUKIB, HU3bKOJJ030BAaHUX KOHTPAIICTITUBIB,
PRP- Ta IPL-teparrii.

Martepianu ta meroau. Ilig ciocrepexxeHHsM nepedyBanu 93 kiHKHM 3 akHe BikoM Bif 18 mo 25
pokiB. Y 19 (20,43 %) maiieHTOK A1arHOCTOBAHO aKHE JIETKOro crymneHto, y 41 (44,09 %) — akne
cepenHporo crymnento, y 33 (35,48 %) ocib — akHe Baxkoro ctynento; 54 (58,06 %) ocobu xBopinu
Ha akHe MeHIe 1 poky, 39 (41,93%) — Bin 1 1o 3 pokiB. [l omiHKK cTaHy (harouuTo3y y XBOPHX
Ha BYyJIbrapHi Byrpi BU3Hauanu ¢arouutapHy akTuBHICTH (DA) Ta darouutapumii ingexc (PI) mo-
JTIMOP(HOSIIEPHUX JIEHKOIUTIB, TECT BIAHOBIICHHS HITpocHHBOTO TeTpazonito (HCT-tecT crionTan-
auif) i HCT-Tect cTuMynboBaHMi 32 BIIOMUMH METOJUKAMH.

Pe3yjabTaTH Ta 00roBOopeHHsi. AHaJI3 JOCIIKYBAaHUX MOKAa3HUKIB (paroluTo3y HANpPHKIHII JIKY-
BaHHS MOKa3aB JIOCTOBipHE 301JbIIEHHS JOCTIKYBaHUX MOKAa3HUKIB y MAIIEHTIB OCHOBHOI I'PyIIH,
K1 OTPUMYBAJIM KOMIUIEKCHE JIIKYBaHHS, 110 BKJIFOYAJIO MPUKAOM MEPOPATIbHIX aHTHO10THKIB, MPO-
010THKIB, HU3bKOJ030BaHUX MPOTU3AILTiAHUX TabneTok, PRP- ta IPL-tepamii, mopiBHSHO 3 MaIi€H-
TaMH 1HIIWX JOCTIHKYBaHUX TPYIIL.
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BucHoBKH. 3acTOCyBaHHS KOMIUIEKCHOI Tepallii y KIHOK 3 aKHe, 0 IpoTiKae Ha GOHI yHOBLIbHE-
HOTo (parouuTO3y Ta CYMyTHHOTO AUCOAKTEPIO3y KUIIEUYHUKA, TPU3BOAUTH 10 HOpMali3alii OCHOB-
HUX noka3HuKiB (parorurosy (PI, DA, HCT-tecTy K CIOHTAaHHOTO, TaK 1 CTUMYJILOBAHUX), a Ta-
KO MIJBHUILY€E TXHIO (harolUTapHy aKTHUBHICTB SIK ITiJ Yac 3aXOIJIeHHs 1 popMyBaHHS OaKTEPUIIU/I-
HOT aKTMBHOCTI, TaK 1 Ha 3aBEpPIIATBHUX CTAIsIX (ParonuTosy, Mo 00IPyHTOBYE JOLIIbHICTh KOMOI-
HOBAHOT'O 3aCTOCYBaHHs aHTHOIOTHKIB, TPOOIOTHKIB, HU3bKOA030BAHUX MPOTH3AILTIIHUX TaOIETOK,
PRP- Ta IPL-teparmii npu JiKyBaHHI aKHe.

Kuarouosi ciioBa: akue, garomnuros, npobdiotuk, PRP-tepamis, IPL-Teparis, HUI3bK0030BaHi KOHT-
parenTHBH.
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