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THE EFFICACY OF SYSTEMIC ENZYME THERAPY IN THE COMPLEX TREATMENT
OF TROPHIC ULCERS OF VENOUS ETIOLOGY
Vasilev IM'? B Bogdanec LI?, Shcherbin SV?

"Research and Education Center for Medical Science and Technology,
Bauman Moscow State Technical University, Moscow, Russia

2Department of Thoracic Surgery No. 1, Faculty of General Medicine,
Pirogov Russian National Research Medical University, Moscow, Russia

8 Department of Morphology, Faculty of Medicine and Biology,
Pirogov Russian National Research Medical University, Moscow, Russia

The current strategy for the treatment of venous trophic ulcers (VTU) suggests differentiated approach and a combination
of conservative and surgical methods. This paper presents the results of the study of efficacy of systemic enzyme therapy
(Phlogenzym by Mucos Pharma, Germany) in patients with varicose veins of lower extremities (CEAP class C6) and stage |, Il
and Il VTU. The study included 38 patients aged 12 to 82 years. The patients were divided into the experimental (n = 20) and
the control (n = 18) groups. The treatment lasted 1 month. Silcofix Professional wound dressings (Pharmaplast, Egypt) were
used. All patients received Detralex (Les Laboratoires Servier, France) and wore class 2 and 3 knee-high compression socks.
Patients of the experimental group also received Phlogenzym for 30 days (3 tablets 3 times a day). Total ulcer epithelization
was observed in 8 (40 %) patients by week 3, and in 18 (90 %) patients by the end of treatment compared to 4 (22 %) and
9 (50 %) patients in the control group, respectively. In the control group, the regenerative process in the area of the ulcerous defect
was less prominent compared to the experimental group. Immunoassays revealed a significant reduction in CD4+CD2581" cells
and increased levels of CD4*CD45RO* T-lymphocytes in the experimental group, corresponding with the observed positive
clinical response. The use of immunomodulatory drug Phlogenzym contributed to a more rapid regression of clinical symptoms
of chronic venous insufficiency and faster healing of stage I-lll venous trophic ulcers.
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3®OEKTUBHOCTb CUCTEMHOW 3H3UMOTEPAINWU B KOMMNAEKCHOM
AEYEHUU TPOOUYECKUX SA3B BEHO3HOIO rEHE3A

V. M. Bacunbes'? ™=, J1. . borgaHew?, C. B. LLiep6uH®

"Hay4Ho-06pagoBaTesibHbIli MeOVKO-TEXHONOMMHECKUI LEHTP,
MOCKOBCKIIA rOCYAapCTBEHHbIN TEXHNYECKUIA YHUBEPCUTET UMeHn H. 3. Baymana, Mockea

2Kadenpa takynsreTckoln xvpyprim Ne 1, nedqebHbii hakynsTer,
Poccunckunin HaumoHanbHbIN MCCnenoBaTenbCKUn MEQULIMHCKNA yH1BepcUTeT umeHn H. V1. TMyuporoea, Mocksa

¢ Kachenpa Mopdonornm, Meamko-1onormieckoro hakymnsTeT,
Poccuincknin HaumoHanbHbIN MCCneaoBaTeNbCKUN MEOVLIMHCKI yYHUBepCUTET uMmeHn H. W. MNMuporosa, Mocksa

CoBpeMeHHasi cTpaTernst 1 TakTuKa NeveHnst BEHO3HbIX Tpodmyecknx A3B (BTH) npeanonaratoT anddepeHUmMpoBaHHbiii
nooxon, U KOMOMHaUMIO KOHCEPBaTUBHBIX 1 XMPYPrMYecKX METOAOB. B paboTe npencTaBneHbl pe3ynsrarthl MCCeqoBaHns
9P DEKTUBHOCTI CUCTEMHOM 3H3MMOTEpanun (Mpenapat «PnoraHanm», Mucos Pharma, lfepmaHns) y naumMeHToB ¢ BapuKo3-
HbIM PaCLLPEHMEM BEH HMKHINX KOHEYHOCTEN KnHnYeckoro knacca C6 ¢ BTHA B Il ctagum paHeBoro npolecca. B nccneno-
BaHMI y4acTBOBa/M 38 naumeHToB B Bo3pacTe oT 12 fo 82 net. OHuM 6binn pasaeneHsbl Ha OCHOBHYHO (N = 20) 1 KOHTPOSbHYHO
(n = 18) rpynmbl. JledeHne gnvnock 1 mec. Vicnonb3oBann paHeBble MoBA3kK nnHelikn Silcofix Professional (Pharmaplast,
ErvineT), Takxe BCce naumeHTbl npuHnManu «eTpanekc» (Les Laboratoires Servier, ®paHLmst) 1 HOCUM rofbdbl 2—3 CTeneHu
KOMMpeccun. B 0CHOBHOW rpynne B MPOTOKON NleHeHust BKItoUMm «PnoraHaum»: kypc 30 aHelt, no 3 TabneTku 3 pasa B AeHb.
B pesynsrate nonHas anutenvsaumns s3ebl Ha 3 Hedene neveHns obina otMedeHa y 8 (40 %) naumeHTOB, K KOHLLY NeHeHns —
y 18 (90 %), Toraa Kak B KOHTPOJIbHOM rpynne — Yy 4 (22 %) 1 9 (50 %) COOTBETCTBEHHO. Y NaUMEHTOB KOHTPOSBHOW rpynnbl
pereHepaTvBHble MPOLECCHI B 06M1acTV 3BeHHOro AedekTa Obin cnabo BblpaXkeHbl MO CPaBHEHWIO C OCHOBHOW MPYMMOW.
VIMMYHONOrM4ecKnii aHann3 nokasas CyLLEeCTBEHHOE CHIDKeHMe cofepkaHns CD4+*CD25%9M-kneTok 1 NOBbILLEHWE COfep»Ka-
HUsA T-numdoumToB ¢ deHoTrnom CD4+*CD45R0O* B OCHOBHOW rpymnne, YTO COOTBETCTBOBASIO HabNoAaeMbIM MONOXUTENbHBIM
N3MEHEHNAM B KIIMHUHECKOW KapTuHe. BKoYeHe B MPOTOKON IeHeHVs MMYHOMOZyIMpytoLLiero npenapata «PaorsH3vm»
cnoco6cTBOBasIo 601ee ObICTPOMY PErpeccy KIMMHNYECKX CUMATOMOB XPOHUYECKOW BEHO3HOM HEAOCTATOMHOCTY 1 YCKOpe-
HUO pereHepaunn BTA B -l cTagmn paHesoro npouecca.
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MYHUTET, Cybnonynaumst niMmMdoLmMToB
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Varicose veins of lower extremities (VV) are one of the most
common pathologic conditions of the peripheral vessels of
lower extremities leading to the development of venous trophic
ulcers (VTU) in some cases [1, 2]. VTU of lower extremities are
a serious problem in modern medicine: in 10 % of cases VTU
are persistent and non-responsive to conservative therapy [3].
Relapse rates remain high and range from 4.8 to 31.6 % after
surgery and from 15.0 to 100.0 % after complex conservative
treatment [4]. It is clear that attempts to influence individual
components involved in the pathogenesis of the disease are
not effective.

Recent studies show that in the treatment of venous ulcers,
elimination of venous hypertension and valvular incompetence
seen as the main causes of chronic venous insufficiency (CVI)
[6-7] does not provide a desired effect. It is necessary to treat
microcirculatory disorders that lead to chronic inflammation
in the ulcer, constant leukocyte infiltration and changes in the
metabolism of endothelial cells [8]. A characteristic feature of
chronic inflammation is an imbalance between the humoral
and cell-mediated immunity; however, only limited data are
currently available on the role of immune disorders in the
pathogenesis of VWV [9, 10]. The few and rather contradictory
results of the studies of the immune status of patients with
VTU indicate that the severity of trophic disorders depends not
only on the anatomical characteristics of the vein, but also on
the inadequate response of immune cells, which is a chronic
damaging factor [11-14].

One of the understudied methods of VTU treatment is
systemic enzyme therapy (SET). Several studies have shown
its efficacy, in particular when using Wobenzym (Mucos
Pharma, Germany) for the treatment of CVI of various etiology
(post-thrombotic syndrome disease and varicose vein
disease) [15, 16]. The aim of this study was to evaluate the
efficacy of conservative therapy supported with systemic
enzymes (Phlogenzym by Mucos Pharma).

METHODS

The study included 38 patients with VV (C6) who received
treatment for 1 month. The inclusion criteria were stage I-lll
recurrent VTU with the area of the ulcerous defect up to
30 cm?, and patients’ age from 18 to 82 years. The exclusion
criteria were the presence of a concomitant pathology: type 1
and 2 diabetes, atherosclerosis of lower extremities, systemic
vasculitis, rheumatoid arthritis, hormone and immune therapy.

The patients were divided into two groups. The control
group received conservative treatment: wound dressings,
compression and phlebotropic drug therapy. It included
18 patients (mean age of 60.1 + 10.5 years) and consisted of
12 (66.7 %) women and 6 (33.3 %) men; 10 (55.6 %) patients
were >60 years of age. The experimental group received
conservative treatment and systemic enzyme therapy with
Phlogenzym for 30 days, 3 tablets 3 times a day. It included
20 patients (mean age of 61.2+12.6 years) and consisted
of 13 (65.0 %) women and 7 (35.0 %) men; 13 (65.0 %) patients
were >60 years of age. Each group included 4 patients with
stage lll VTU and 3 patients with stage | VTU; the rest of the
patients had stage Il VTU.

In the course of treatment, wound dressings Silcofix
Professional (Pharmaplast, Egypt) were used. In patients with
stage | VTU, absorbent dressings (Fibrosorb, Fibroclean Ag)
were used. Atraumatic povidone-iodine dressings (Silkofix
POVI) were applied on the defect with persistent fibrin deposits
after exudation has decreased. In patients with stage II-lll
VTU, hydrocolloid dressings with silver ions (Fibrocold Ag)

BULLETIN OF RSMU | 5, 2016 | VESTNIKRGMU.RU

were used. At the first sign of epithelialization, hypoadhesive
mesh coatings with a lipidocolloid complex (Fibrotul, Fibrotul
Ag) were used. All patients received Detralex (Les Laboratoires
Servier, France) for 1 month and wore knee-high compression
stockings (classes 2 and 3).

Fasting venous blood samples were taken forimmunological
analysis in the morning using Vacuette blood collection systems
(Greiner Bio One, Germany). Lymphocyte surface receptors
were evaluated by multiparameter immunofluorescent staining
with monoclonal antibodies (IQ Products, the Netherlands).
Before and after treatment, absolute and relative counts
of lymphocytes in the peripheral blood with the following
surface antigens were determined using laser flow cytometry
(FACSCalibur platform, Becton Dickinson, USA) and Simulset
and CellQuest software (BD Biosciences, USA): CD19+,
CD3*, CD3*CD4*, CD3*CD8*, CD3*CD25*, CD4*CD25*Frant
CD4+*CD45RA*, CD4+CD45R0O*, CD45RA, CD45R0.

For the quantitative assessment of CVI symptoms (“heavy
legs”, pain, swelling, cramps) and the analysis of the wound
healing dynamics (healing of the ulcer and the condition of
the surrounding tissues), we used the Venous Clinical Severity
Score (VCSS) and the ulcer and skin condition score. VCSS
was used before and after treatment; ulcer assessment was
performed before treatment and after 1 month of treatment.
To assess the discomfort in daily activities, the Visual Analogue
Scale (VAS) was used.

Bacteriological analysis of ulcer discharge was performed
at the initial visit and after 2 weeks of treatment. The cultures
were assessed using semiautomatic analyzers Sceptor and
Crystal (Becton Dickinson).

Statistical analysis was performed using Statistica 6.0
software (StatSoft, USA). Statistical significance was determined
using Student's t-test. The differences between mean values
were considered statistically significant at p <0.05. The data in
the tables are presented as M £ m.

All patients provided written informed consent. The study
protocol was approved by the Ethics Committee of Pirogov
Russian National Research Medical University in 2013.

RESULTS

Complete healing of ulcers in the control group was observed
in4(22.2 %) patients after 3 weeks of treatment and in 9 (50.0 %)
patients after 5 weeks. In the experimental group regeneration
was much faster: complete epithelialization of the ulcer was
observed in 8 (40.0 %) patients after 3 weeks of treatment
and in 18 (90.0 %) patients by the end of treatment (Table 1).
Healing was confirmed by the evaluation of such parameters
as wound pain, hyperpigmentation, maceration, hyperemia
and eczematous dermatitis. In the experimental group, we
observed faster ulcer surface clearing of purulent and necrotic
tissues, reduction of induration and hyperemia, more active
formation of granulation tissue, and marginal epithelialization
(Table 2). The patients of the experimental group also reported
more significant pain relief and reduction of discomfort in the
area of the ulcer in the course of treatment compared to the
control group (Table 3).

Microbiological tests conducted before treatment identified
the presence of Staphylococcus aureus in 40 % of patients
and its microbial associations in 10 % of patients. After 2
weeks of treatment, only non-pathogenic and opportunistic
microbes below the critical level of contamination were found
in all patients.

In both groups, the analysis of cell subpopulations showed
no significant changes in the absolute and relative counts of
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Table 1. The results of treatment with and without Phlogenzym in patients with stage I-lll venous trophic ulcers

Healing Experimental group (n = 20) Control group (n = 18)
Week 1 0 0
Week 2 0 0
Week 3 8 (40.0 %) 4(22.2 %)
Week 4 7 (35.0 %) 2111 %)
Week 5 3(15.0 %) 3 (16.7 %)

peripheral B-lymphocytes (CD19*-cells), T-lymphocytes (CD3*-
cells) and major subpopulations of T-lymphocytes (CD3*CD4+-
and CD3*CD8*-cells (Table 4).

The analysis of Treg-lymphocytes showed a significant
decrease in the absolute and relative counts of CD4+*CD25891
cells after treatment in patients who received Phlogenzym
(p <0.05) (Table 4). Conversely, in the control group increased
levels CD4+CD25*81" cells were detected. Also, a significant
increase in the relative count of peripheral CD4+*CD45RA*
T-lymphocytes was seen in the control group, while the
experimental group demonstrated an increase in peripheral
CD4+*CD45RO* T-lymphocyte count.

The analysis of CD45-T-lymphocytes revealed almost no
changes in CD4*CD45RA*/CD4*CD45R0O* and CD45RA*Y/
CD45R0O ratios after treatment in the control group, while the
experimental group demonstrated a significant decrease in
these parameters (Table 4).

DISCUSSION

The results of the lymphocyte subpopulation analysis and
lymphocyte functional activity in patients with VV (C6) showed
beneficial clinical effects of systemic enzyme therapy with

Table 2. Assessment of ulcers and surrounding tissues before treatment and after 1 week of treatment

Experimental group (n = 20) Control group (n = 18)
Parameter
Before treatment After 1 week of treatment Before treatment After 1 week of treatment

Wound pain 24+241 1.3+1.2* 29+19 2.4 +1.6*
Hyperpigmentation 1.0 1.0 1.0 1.0
Maceration 0.4+0.5 0.2 + 0.3* 0.4+0.5 0.3+0.5
Hyperemia 0.7 +0.5 0.2 +0.3* 0.7+ 0.5 0.4 + 0.5*
Eczematous dermatitis 0 0 0 0

Note. The results are presented as M + m. * — p <0.05 when comparing two values within a group.

Table 3. Assessment of CVI symptoms severity and the degree of patient’s discomfort before and after treatment

Experimental group (n = 20) Control group (n = 18)

Parameter
Before treatment After treatment Before treatment After treatment
Severity of clinical manifestations of CVI, the average score (VCSS scale) 5.6+05 2.4 +0.7" 57+05 3.9+0.7"
The degree of patient’s discomfort, the average score in cm (VAS scale) 49+21 0.3 +0.8* 55+1.1 1.2+1.4"

Note. * — p <0.05 when comparing two values within a group.

Table 4. Peripheral lymphocyte subpopulations in patients with VV (C6) who received treatment with and without Phlogenzym

Parameter Experimental group (n = 20) Control group (n = 18)
Before treatment After treatment Before treatment After treatment
CD19* 7.7+0.79 8.8+0.9 9.0+0.9 102+1.3
CD3* 73.1+1.76 74619 69.1+1.7 729+1.6
CD3+*CD4* 47.0+2.2 48.4+2.2 443 +24 47.0+1.9
CD3*CD8* 247 +2.8 239+17 222+1.7 248 +2.1
CD3+CD25* 0 41+0.3 3.4+0.3 76+1.2 54+04
CD4+CD25+Eright " 3.2+0.3 24 +0.2* 24+03 3.5+0.3"
CD4*CD45RA 16.8 2.0 16.3 + 2.1 15.8 +1.7; 20.4 £2.0*
CD45RA 57.4+1.8 54.0 +1.8* 53.3 £ 2.5; 63.0 + 2.3*
CD4+*CD45RO* 26.7+1.6 30.9 + 1.5* 259+14 28.4 + 1.1
CD45R0O* 36.5+1.9 44.8 + 2.2* 38.6+2.5 416+2.0
CD4+*CD45RA*/ CD4*CD45R0O* 0.7 + 0.1 0.5 +0.1* 0.6 +0.1 0.7+ 0.1
CD45RA*/CD45R0O* 1.6 +0.1 1.3+0.1* 1.4 +0.1 1.5+0.1

Note. The results are presented as M + m. * — p <0.05 when comparing two values within a group.

BULLETIN OF RSMU | 5, 2016 | VESTNIKRGMU.RU



CTATbS | AHFTUOAOIUSA

Phlogenzym, a statistically significant reduction in the number
of regulatory CD4+*CD25*9" T-cells and an increase in
CD4+*CD45R0O* memory cells.

The described lymphocyte subpopulations are associated
with the inhibition of the synthesis of proinflammatory
cytokines and the antigen-presenting function of dendritic
cells and macrophages, cell apoptosis induction, decreased
generation of type 1 and 2 T-helpers (Th1, Th2) and reduced
cytokine production by the latter. This leads to a less effective
immune response and contributes to the development of
chronic inflammation [17]. An important advantage of memory
T-cells that constantly circulate in all organs and tissues
of the body even in the absence of any inflammation over
naive T-lymphocytes is their ability to detect antigens and
eliminate them long before they reach secondary lymphoid
structures [18].
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