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The modern aspects of pharmacotherapy of chronic venous insufficiency (CVI) of the lower extremities
are presented in the article. Phlebotropic drugs are medications for basic pharmacotherapy of CVI.
A common characteristic of pharmacodynamics of these drugs is the ability to increase the venous
tone, and reduce severity of specific symptoms and syndromes of CVI. The efficiency of the most
widespread venotonic drugs has been analyzed. The largest number of preclinical and clinical research
among all groups of veno-active drugs has been devoted to the study of Micronized Purified Flavonoid
Fraction (MPFF). It has been determined that the therapeutic effect of MPFF is higher compared to
the therapeutic effect of non-micronised Diosmin. An important feature of the action of MPFF is a rapid
onset of the venotonic effect, the effect is shown already from the first hour after administration and
lasts during the day. This action is successfully complemented by improved rheological properties
of the blood, reduction in blood viscosity, stimulation of the drainage function of lymphatic vessels.
Treatment should be given by courses, which duration depends on disease severity, and is for 2-3
months, but not less than twice a year. The continuous therapeutic scheme can be used in the case
of refractory forms of CVI. MPFF is characterized by a high clinical efficacy, high bioavailability and
safety. It does not cause serious adverse reactions, well tolerated and can be used as a drug of the
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first choice.

Chronic venous insufficiency (CVI) of the lower
extremities is a syndrome characterized by disorders of
the venous outflow on the macrohemodynamic level, it
leads to disorganization of the regional microcirculation
system [6, 16]. CVI is considered to be the most com-
mon peripheral vascular disease. The high level of mor-
bidity of the working-age population reaching 40-50%
by expert estimations allows to conclude that CVI1 is an
important medical and social problem. Furthermore, if
previously the disease was predominantly a problem of
persons of the senior age group (over 50 years), at the
present time the first signs of venous reflux are found in
10-15% of 12-13 years school children [5, 24].

The main predisposing factors of CVI are:

* hereditary or acquired valvular insufficiency of the
veins;

* decrease of the tone of the varicose vein wall;

* high pressure due to the blood reflux from the deep
venous system to the surface venous system [7, 21, 22].
CVI of the lower extremities is primarily characte-

rized by stagnation or redistribution of the venous blood

flow in the venous system. The mechanism of its deve-
lopment is associated with hypertension in the inferior
vena cava forming as a result of the varicose transforma-

tion of the venous wall or its thrombus burden [6, 22].

Initial macrohemodynamic disorders lead to the serious

changes at the tissue level. The result of this process is

development of microcirculatory disorders in the form
of trophic disorders.

Until recently, the sufficient attention has not been
paid to pharmacotherapy of CVI in Ukraine. The cause

for this situation is the absence of effective, available
and safe drugs. The situation has radically changed in
the last two decades when the improvement of pharma-
ceutical technologies has led to the appearance a new
generation of phlebotropic drugs at the pharmaceutical
market [4, 5, 7].

Medications of the basic pharmacotherapy CVI are
phlebotropic drugs (PHD) (synonyms are veno-active
drugs, phleboprotector drugs, venotonic drugs). They
are a heterogeneous group of biologically active sub-
stances obtained by processing of plant raw material or
by chemical synthesis. The ability to increase the ve-
nous tone and reduce the venospecific symptoms and
syndromes of CVI is a common feature of the pharma-
codynamics of these drugs [1, 18].

It should be noted that more than 20 PHD have been
registered and are used in Ukraine. The main phlebo-
tropic drugs and their daily doses are shown in Table 1.

Flavonoids are the most studied among the basic
venotonic drugs. Drugs based on Diosmin, which are
especially widely used in the international phlebologi-
cal practice, are prescribed more often than others [1,
2, 13]. Most experts call Micronized Purified Flavo-
noid Fraction (MPFF), which has the brand name “De-
tralex”, the reference phleboprotector drug because of
its multitargeted mechanism of action, ease of use, high
bioavailability and safety [3, 12, 20].

An important feature of micronized Diosmin is a
rapid onset of the venotonic effect, the effect is shown
already from the first hour after administration, and
lasts during the day [1, 15]. This action is successfully
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Table 1

Basic phlebotropic drugs

Trade name of the drug Chemical group Active component Daily dose, mg
Herbion aesculus a-Benzopyrones Coumarin 100-400
Anavenol, Venoruton Hydroxyethyl rutoside 1000-3500
Venorutinol, Troxevasin Flavonoids Troxerutin 1000-3500
Detralex, Phlebodia Diosmin 600-1000

Pycnogenols Procyanidolic oligomers
Endotelon (Proaﬁtho%yanidins) (grage seed extragct) 300
Aescusan, L-Lysine Aescinat Saponins Escin (horse chestnut extract) 60-120
Gotu Cola Centella asiatica (“clever herb”) 400-800
Ginkor Fort, Tanakan Saponins and flavonoids Ginkgo biloba 60-120
Cyclo 3 Fort Ruscus aculeatus 300-450
Tonopress . Dihydroergotamine 2.5-7.5
Redergin Ergot alkaloids Dihydroergocristine 2.5-7.5
Glyvenol Syntheti d Tribenoside 800
Doxi-Chem ynEetic compouinds [ Calcium dobesilate 1000-1500

complemented by improved rheological properties of
the blood, reduction in blood viscosity [2, 3], stimula-
tion of the drainage function of lymphatic vessels [11, 23].

Most PHD increase the tone of peripheral veins
and lymphatic vessels due to the effect on the norepi-
nephrine-dependent mechanism, and also due to some
specific effects of individual drugs [8]. Requirements
for PHD are not limited only by increase of the venous
wall tone. Modern veno-active drugs should have the
ability to stimulate the lymphatic drainage and improve
microcirculation [9, 15]. Basic clinical effects of diffe-
rent PHD are presented in Table 2.

The main indication for the use of PHD is the symp-
toms associated with chronic venous insufficiency such
as heavy legs, discomfort, itching, pain along the vari-
cose veins, paresthesia, night cramps, and other veno-
specific complaints, chronic venous edema, and trophic
skin disorders, including venous ulcers. The results of
numerous clinical studies suggest that at early stages
of the disease all PHD have a good therapeutic effect
on subjective symptoms of CVI, but not the objective
symptoms of CVI such as telangiectasia, varicose reti-
cular and subcutaneous veins [10, 13]. At the same time
in choosing the drug therapy at early stages of CVI the
preference should be given to PHD with the efficacy and
safety proven in randomized controlled clinical studies.
Chronic venous edema is an absolute indication for
PHD [14]. According to the meta-analysis data MPFF
shows the most evident anti-edematous effect, which is
the drug of first choice in chronic venous edma [15].

Hydroxyethyl rutosides (Venoruton) and the extract
of Ruscus aculeatus (Cyclo 3 fort) also reduce the chronic
venous edema and can be the second line drugs. Ef-
ficiency of non-micronized (native) Diosmin in regard
to the chronic venous edema is not significantly dif-
ferent from placebo. To assess the efficiency of other
phlebotropic drugs in the chronic venous edema it is
necessary to conduct numerous randomized clinical
studies according to standardized protocols [11, 29].

Phlebotropic drugs should be administered in ade-
quate doses, which are recommended by drug manu-
facturers, as well as the standard therapeutic schemes
and duration of treatment should be observed. The ex-
cess of the standard daily doses does not necessarily
improve the clinical effect, but increases the frequen-
cy of unwanted side effects that can break the started
course of pharmacotherapy. However, results of certain
clinical research indicate that in some clinical situations

Table 2

The therapeutic effects and mechanisms
of action of phlebotropic drugs

Therapeutic effects and

mechanisms of action PHD

Antiedematous and capillary All phlebotropic drugs

protective

Analgesic (venous pain) MPFF, grape seed extract

Venotonic All phlebotropic drugs

Lymphotropic MPFF, Ruscus aculeatus
extract

Rheological MPFF, Troxerutin, Rutin

Profibrinolytic MPFF, Troxerutin, Diosmin

MPFF, Diosmin, Ginkgo

Anti-inflammatory biloba extract

Inhibition of leukocyte-

endothelial adhesion MPFF

Protection of the venous MPEE

valves

Protection of the venous wall:

« inhibition of lysosomal « MPFF, oligomers
enzymes

- stabilization of collagen « MPFF, oligomers

« suppression of free radicals |+ Ginkgo biloba extract

« normalization of PGE2 - MPFF
synthesis

« improvement of circulation |«
in the vasa vasorum

Hydroxyethyl rutoside
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Table 3

The possible unwanted side effects when using different phlebotropic drugs

Active component Sk'.n Dyspgptlc Other adverse drug reactions
reactions reactions
Oxerutin and rutosides Often Often
Escin (horse chestnut extract) + + Dizziness, headache, rash
Ruscus aculeatus extract +
Grape seed extract + Often Dizziness, headache, rash, tachycardia
Ginkgo biloba extract + +
Troxerutin Often +
Diosmin + Dizziness, tachycardia, weakness
o |Rare et ot suchas
Calcium dobesilate + + Agranulocytosis

the increase in the dose of the phlebotropic drug can
increase its therapeutic efficacy. In this connection, in
situations when the benefit of the drug outweighs the
potential risk, the dose of the phlebotropic drug can be
increased after documentary evidence and obtaining of
the informed consent of the patient [17].

Phlebotropic drugs can be prescribed as mono-
therapy or fixed combinations (multi-drug) since the
simultaneous use of two or more drugs belonging to re-
lated chemical classes does not intensify the thera-
peutic effect, but increases the probability of unde-
sirable side reactions.

PHD are relatively well tolerated by most patients
even if taken them for long time. The undesirable dys-
peptic disorders (stomach pain, diarrhea, vomiting,
etc.) and vegetative disorders (insomnia, dizziness,
etc.) are observed in no more than 5% of patients [23].
The typical undesirable side reactions of various PHD
are presented in Table 3.

Treatment should be given by courses, which dura-
tion depends on disease severity, and lasts 2-3 months,
but not less than twice a year. The interval between
courses should be used for physical therapy or SPA
treatment. The continuous therapeutic scheme can
be used in the case of refractory forms of CVI [7, 25].
MPFF has the highest safety profile in the long-term
use (6-12 months) [1, 3, 19, 20].

According to standard protocols adapted to each
stage and form of CVI the randomized controlled clini-
cal studies should be conducted for all new phlebo-
tropic and phleboprotector drugs in order to assess their
efficacy and safety [16, 25]. Formal bioequivalence of
generic and original drugs can not guarantee the similar
clinical effect and safety [1, 7, 20].

CONCLUSIONS

In conclusion, it should be noted that the rational
pharmacological therapy allows to perform effec-
tive pathogenetic and symptomatic treatment of vari-
ous forms and complications of CVI. The promising
development of this method is implemented in several
directions. Among them the following ones should be
distinguished:

— the search of new chemical substances which
selectively block the synthesis of adhesion molecules,
leukocyte activation factors and tissue metallopro-
teases;

— the study of drugs that stimulate and control the
synthesis of the connective tissue;

— optimization of delivery methods of pharmaco-
logical agents in the affected area with the help of na-
notechnology.

The successful implementation of these programmes
in the future will allow to speak about the possibility of
the effective control of CVI.
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CUCTEMHI ®JIEBOTPOIMHI NMPEMAPATU Y ®APMAKOTEPANII XPOHIYHOI BEHO3HOI
HEOOCTATHOCTI HMXXHIX KIHLIBOK

[.B.Oknel

Knrovoei criosa: xpoHiyHa 8eHO3Ha HedocmamHicmb; ¢hriebomponHi npenapamu; MiKpOHI308aHa
ouuweHa ¢hpakuisi gpriagoHoidie

HaeedeHi cydacHi acnekmu ¢hapmakomepanii XpOoHiYHOI eeHO3HOI HedocmamHocmi (XBH) HuxHIx
KiHUieok. 3acobamu 6a3ucHoi chapmakomepanii XBH crnyxamb ¢hbriebomporiHi nikapcbKi npenapa-
mu. 3aeanbHa ocobnugicme ix ¢ghapmakoOuHamiku — 30amHicmb nidsuwygamu 8eHO3HUU MOHYC,
a MakoX 3MeHWyeamu supakeHicmb 8eHocrneyuiyHUX cumrnmomig i cuHopomia. NpoaHanizoeaHo
eghekmusHicmb HalbIfbW MOWUPEHUX 8EHOMOHIYHUX nipenapamig. Ceped ycix epyn 8eHOaKMUBHUX
npenapamie Halbinbwa Kinbkicmb 00CNiOKeHb CMOCYeMbCS 8UBYEHHS MIKPOHI308aHOI o4uU-
weHoi eppakyii priasoHoidie (MOD®). BcmaHosneHo, w,o mepanesmudyHul ecpekm MOOQ
suLEe 8 rOPIBHSIHHI 3 HEMIKPOHI308aHUM diocMmiHoM. Baxknuea ocobnusicmb 0ii MO®® — weudkud,
eXe 3 repwoi 200uHU nicriss NpUlioMy rMo4amoK 8eHOMOHIYHO20 eghekmy, sKull 36epieaembcsi Mpo-
msizom 0obu. Lis dis edano 00no8HEMBbCS MOIMUEHHSIM PEOOiYHUX erlacmusocmeli Kposi, 3HU-
JKeHHAM I 8’A3KoCcmi, crmumMynsyieto OpeHaxkHoI ¢hyHKUii nimgbamuyHux cyOuH. JlikyeaHHsi ¢l rpo-
8odumu Kypcamu, mpusarnicme SKUX 3aexume 8i0 MsXKKocmi 3axeoprogaHHs i ckrnadae 2-3 mic., He
pidwe d8ox pasie Ha piK. ¥ pasi pecppakmepHux chopm XBH moxxe 6ymu sukopucmaHa besnepepsgHa
cxema ghapmakomepanii. MO®® xapakmepu3yembCsi BUCOKOK KITHIYHOK eghekmuesHicmio, Mae 8u-
coKy bioGocmyrniHicmb ma besrneky, He 8UK/IUKae ceplo3HUX nobiyHUX peakyil, dobpe nepeHocumb-
CS1 X8OPUMU | MOX€e 3acmocosyeamucs sIK rpenapam nepuozo subopy.

CUCTEMHBbIE ®JIEBOTPOMNHbIE NPEMNAPATbI B ®PAPMAKOTEPAIMUN XPOHUYECKOM
BEHO3HOWU HEOQOCTATO4YHOCTU HUXKHUX KOHEYHOCTEW

A.B.Okneli

Krnroyesnblie crioga: xpoHuyeckasi 6eHO3Hasi He0ocmamo4yHocmb,; ¢hriebomporiHbie rnpenapamal;
MUKPOHU3UpPOBaHHas oYuWeHHas copakyusi ¢priagoHoUdo8

lpusedeHbl cospeMeHHbIe acriekmbl hapmMakomeparnuu XPOHUYECKOU 8eHO3HOU Hedocmamo4YHocmu
(XBH) HuxHUX koHeyHocmel. Cpedcmeamu 6a3ucHol ghapmakomepanuu XBH criyxam ¢bnebompor-
Hble nekapcmeeHHbie rnpernapamsl. Obuwas ocobeHHOCMb UX chapmMakoduHaMUKU — CrIocCObHOCMb o-
8blluamb 8€HO3HbIU MOHYC, @ MakKXe yMeHblWamb 8bIPaXXeHHOCMb 8eHOCNeUyUUYHbIX CUMITIMOMO8
u cuHOpomos. lNpoaHanu3uposaHa achhekmusHoCcmb Haubosiee pacrnpocmpaHeHHbIX 8eHOMOHUYe-
ckux npernapamos. Cpedu ecex epyrni 8eHOaKMUBHbIX rpenapamos Haubornbwee Kormu4ecmso uc-
criedosaHull Kacaemcsi U3y4eHus1 MUKPOHU3UpPOB8aHHOU o4uueHHoU ¢hpakyuu gpriasoHoudos (MODQ).
YcmaHoerneHo, ymo meparnesmudeckuli aghcbekm MOQ@® gbiwie 1o cpagHeHUr ¢ HEMUKDPOHU3UPO-
8aHHbIM OUOCMUHOM. BaxxHasi ocobeHHocmb deticmausi MO®® — 6bicmpoe, y>Ke ¢ rnepsozo vaca rocrie
rnpuema Ha4yasio 8eHOMOHU3UPYWe20 aghghekma, CoxpaHswea20css 8 mevyeHue cymok. 3mo oeli-
cmeue y0a4yHO OOMOMHAEMCS yiyHueHUeM peoioau4eckux ceolicmea KposuU, CHUXeHUeM eé 8s3Kkocmu,
cmumyrnayuel OpeHaxHol hyHKyuU numgbamudeckux cocyoos. JleyeHue criedyem rnposodums Kypca-
Mu, rpoOo/KUMeIbHOCMb KOMOPbIX 3agucum om msixecmu 3abornesaHusi u cocmaernsem 2-3 mec.,
He pexe d8yx pa3 8 200. B crniyuae peghpakmepHbix gpopm XBH moxem bbimb UCMOb308aHa Herpe-
pbieHasi cxema hapmakomepanuu. MO®® xapakmepu3syemcsi 8bICOKOU KITUHUYECKOU 3¢hgheKmuUBHO-
Cmbo, UMeem 8bICOKyr0 buodocmyrnHOCmMb U 6e3ornacHoCMb, He 8bI3bi8aem Cepbe3HbIX MOBOYHbIX
peakyuli, Xopowo rnepeHocumcsi 6orbHbIMU U MOXem MpUMEHSMbCS KakK rpernapam nepeozo ebibopa.



