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Zilni systém dolnich konéetin
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Chronické zilni onemocnéni (CVD)

https://www.modernheartandvascular.com/venous-insufficiency-and-the-main-causes/




CVD - klinicka stadia

C3-C6 = CVI (chronicka zilni insuficience)

Onida S, Phlebology. 2016 Mar;31(1 Suppl)



CVD - klinicka stadia dle CEAP Q/’

(Clinical-Etiology-Anatomy-Pathophysiology)

Stadium | Klinicképrojevy
Zadné viditelné ¢&i palpovatelné projevy Zilniho onemocnéni
Teleangiektazie, retikularni varixy

Varixy (uzlovité)

Recidiva varixu

Otok

Kozni zmény na dolnich koncetinach

- hyperpigmentace, zilni ekzém

- lipodermatosklerosa, bila atrofie

- corona phlebectatica

Zhojeny bércovy vred

Aktivni (otevieny) bércovy vred

Recidiva bércového viedu

Lurie, J Vasc Surg Venous Lymphat Disord. 2020,;8(3):342-352.



CVD - priciny (rizikové faktory, spoustéce) a nasledky

* Geneticka predispozice
* Shizeny pocet chlopni
‘ % . Dlouhodoba staticka z4téz
 Nedostatek pohybu
« Zvyseny abdominalni tlak - sedaveé
ﬁ * zaméstnani,
* obstipace
Pregnancy Age Obesity ° ObEZIta
 Hormonalni vlivy — HAK, HRT, gravidity
« Veék
« Koureni
 Prodeélana hluboka zilni trombédza

Ortega, J Clin Med. 2021 Jul 22;10(15):3239 * (vyska)
Pospisilové, Med. praxi 2017; 14(3): 111-114
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CVD - patogeneze

Primary CVD Secondary CVD Congenital CVD

Intravenous
(1.e. DVT, post-trawmmatic CVD...)

h

’ \ ) Ty Vascular malformations;
Genetic component Environmental factors Extravenoqs ('|.e. Calf muglce paralisis, Venous wall hyperproliferation;
(=17%) (=83%) exirinsic compression...) Edema and ulceration

Ortega, J Clin Med. 2021 Jul 22;10(15):3239




CVD - kongenitalni

« Klippel-Trenaunay syndrome

« Parkes Weber syndrome

« Ehlers-Danlos syndrome .

 Lymphedema distichiasis syndrome

* Cerebral autosomal-dominant arterlopathy W|th subcortlcal mfarcts
and leukoencephalopathy (CADASIL)

 Chuvash Polycythemia

« Severe congenital neutropeniatype 4

Ortega, J Clin Med. 2021 Jul 22;10(15):3239
Fortich, J Vasc Surg Cases Innov Tech. 2021 Jul 17;7(3):524-528



Primarni CVD - hlavni kauzalni geny

— Whole Name

Chromosome and

Highlighted

(Possible) Implication in

Location Variant(s) (rs ID) Risk Allele Mutation Associated Function CVD Etlologyf
Pathogenesis
Potassium voltage-gated R
- - q
channel subfamily H chr3:19293203 797139 A>G B Srrfooth rfl}xscle Venous dllathn and VV
member 8 (3p24.3) contraction formation
Remodeling of ECM
EGF containing fibulin Cell adhesion and components and changes in
extracellular matrix protein chr2:55868859 rs17278665 C>G - miera :1.0 X vessel elasticity by altering
1 '8 ! the expression of MMPs and
TIMPs
. . ; . Collagen type I degradation
Matrix Metallopeptidase 9 chr20q11.2-q13.1 - - v ECM degradation entailing stiffness of vein
Tissue inhibitor of Lower expression implies
metallobroteinases 2 chr17q25.3. - - v Inhibition of MMPs  higher collagen degradation
protet by MMPs
. . Angiogenesis stimulation
Castor zinc finger 1 chr1.107651520 Intron rs11121615 C>T - Trar}ii%%}?fé;dm and aberrant vascular
assembly
Piezo type Impaired function implies
mechanosensitive ion chr16:88769137 52911463 G>A/G>C/G>T v Shear stresszsfnsmg aberrant vascglar structure,
channel component 1 (16q24.3) by Ca ECs reorganization and
edema
Protein phosphatase 3 chr 2:68262089 9 2s e ) . .
regulatory subunit B, alpha (2p14) rs286181¢ G>A/G>C - Ca”" sensitivity Abnormal vascular integrity
’ ! Intergenic
Adhesion and Possible epigenetic
TE‘EE’IB Ej: ]f;g:rl chr5:158803005 rs11135046 G>A/G>T - migration in early B reprogramming and B cells
anserip 3 lymphopoiesis activation
GATA Binding Protein 2 chr3:128578726 rs9880192 G>A/G>C - Lymphatic vessel Impaired function implies
valve development lymphedema
Induces immune .
Nuclear Factor of chr20:51541298 r5378§184 A>G response or I\_Iot well undf}rstr\?ohd],:g():{tglzg
Activated T cells 2 chr20:51538108 an T>G i inflammation in m consonance wit
rs12625547 and GJC2.

vascular remodeling

Ortega, J Clin Med. 2021 Jul 22;10(15):3239




Primarni CVD - hlavni kauzalni geny

Chromosome and

Highlighted

(Possible) Implication in

Whole Name Location Variant(s) (rs ID) Risk Allele Mutation Associated Function CVD Etlologyf
Pathogenesis
Critical product in [;mctlva?o; 1mpthes
Fork-head box protein C2 16q24 - - v developmental abnorrai shear stress
sensing and valve
processes .
incompetence
Implicated in the gap T .
Gap junction gamma-2 1q41-q42 - - v junctions between Cell celljulncuon defects and
valve incompetence
cells
4:26857601-27025381
Stromal interaction (4p15.2) Controls Ca®*
molecule 2 Intergenic variant rs28558138 G>C - concentration in Higher Ca®* deposition
Mapped gene(s): cytosol
STIM2, TBC1D19
Iron overload implies
151799945 C>G Regulates hepcidin endothelial dysfunction.
H - chr6:26090951 N Moreover, activation of
omeostatic iron regulator and C>T v expression, involved .
chr6:26267527 7773004 A>C/ASG/AST 1 iton storage MMPs and inhibition of
tn wron storag TIMPs, deposits of iron,
RBCs extravasation
SRY-Box Transcription 17:72032304 A>C : Influenced by TGF-f1may
rs2241173 - ECM remodeling involve higher Ca
Factor 9 17q24.3 A>G 7
deposition
Collagen type Il alpha 1 12:47793818 } Coding collagen .
chain (12q13.11) rs73107980 C>GC>T type M alpha 1 Abnormal modelling of ECM
Collagen type I alpha 2 chr7:94431047- 3917 indel B Coding collagen Collagen dysregulation,
chain 94431048 rs3: (indels) type [ alpha 2 higher susceptibility to CVI
Related with
Thrombomodulin 20p11.21 - - v thromboembolic Prothrombotic markers
diseases
Related with
Methylenetetrahydrofolate 1p36.22 - - v thromboembolic Prothrombotic markers
reductase diseases

Ortega, J Clin Med. 2021 Jul 22;10(15):3239




CVD - sekundarni QA

» Potromboticky syndrom - PTS — rezidualni obstrukce a/nebo reflux
» Zevni komprese zily (nador, uzinové syndromy)

» Potraumaticke stavy

» Centralni zilni hypertenze

» Dysfunkce zilné svalové pumpy

Ortega, J Clin Med. 2021 Jul 22;10(15):3239



CVD - sekundarni — PTS

(PTS — potromboticky syndrom)

rezidualni obstrukce a/nebo reflux

Leg Pain, Swelling
and Redness

Normal Blood
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Flow
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Blood Clot
and Inflammation

Vasquez, Circulation 2010; 121: e217-e219




CVD - sekundarni
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Kim, Vascular Diseases in Women, 2021: 141-152




CVD - sekundarni

Dysfunkce zilné svalové pump

Skeletal-muscle (@R
pumps & =
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/ Thigh pump
Y Knee joint pump
Calf muscle pump

Ankle pump

Venous foot pump

Ortega, J Clin Med. 2021 Jul 22;10(15):3239.
Fukaya, N Engl J Med. 2024 Dec 19;391(24):2350-2359
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CVD - patogeneze Q/'

Léze zilni stény

Zmenény pomer elastin-kolagen, kolagen I/l
Zesileni intimy a medie

Zeslabeni adventicie

— Zilni hypertenze
— reflux

Lichota, Eur J Med Chem. 2019 Aug 15;176:68-91
Ortega, J Clin Med. 2021 Jul 22;10(15):3239



CVD - patogeneze

Biomechanical and biochemical alterations in CVD

Microcirculatory dysfunction and Persistent hypoxia. lenkocytes
Predisposing factors: edema formartion infiltration and inflammarion
i Joz
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Ortega, J Clin Med. 2021 Jul 22;10(15):3239




CVD - patogeneze

Fukaya, N Engl J Med. 2024 Dec 19;391(24):2350-23



Risk Factors

Endothelial
Dysfunction

« Environmental
« Genetic

Y

Y
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« Valvular reflux
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Fukaya, N Engl J Med. 2024 Dec 19;391(24):2350-23



CVD - patogeneze

*Geneticka predispozice,
obezita, téhotenstvi.
*Faktory vneéjsiho prostredi
opakujici se v case. Naruseni toku krve

Zmeny smykoveho napeéti

Interakce mezi leukocyty a endotelem zavisla na smykovém napéti

Chronicky zanét Zilni stény a chlopni

¥

Remodelace Zilni stény a chlopni

Nedomykavost chlopni, reflux

Chronicka hypertenze

Upraveno podle Bergan et al. N Engl J Med 2006 355:488-498 a Raffetto and Mannello, Int Angiol, 2014,33:212-




CVD - role zanétu v patogenezi

Adheze, infiltrace leukocytu, extravazace, aktivace
leukocytu

> Exprese zanétlivych mediatoru a matrixovych
metaloproteinaz

- TGF-p — fibrotické zmeény
- MMP-2, MM-9 — degradace extracelularni matrix

» uvolnovani superoxidovych anionti — oxidaéni stres

Lichota, Eur J Med Chem. 2019 Aug 15;176:68-91




CVD - patogeneze

Flow reversal

Steady laminar blood flow

o Antithrombotic agents

__ Prothrombotic agents

~ Promotion ,
- Promotion

Bergan et al. N Engl J Med 2006 355:488-498



Potromboticky syndrom (PTS)

Comerota, Phlebolymphology. 2016;23(2):76-81

Abundant

collagen

Neovascularization

Chronic
inflammation




Vo Qs

Markery zanéetu

Markery aktivace leukocytll a endotelii (adhezni molekuly), chemokiny
Markery aktivace koagulace/poruchy fibrinolyzy

Modulatory angiogeneze

Markery oxid. Stresu

MMP, VEGF, TGF-31, ICAM-1, VCAM-1, L-selektin

Mansilha, Int J Mol Sci. 2018 Jun 5;19(6):1669. ; Bergan et al. N Engl J Med 2006 355:488-498



Farmakologické ucinky MPFF® Qﬂ

v’ Zlepseni zilniho tonu
v’ Antioxida¢ni efekt

v" Inhibice Zilniho zanétu
— inhice adheze a aktivace leukocytl
- snizeni interakce mezi leukocyty a endotelialnimi bunkami (inhibici exprese
adheznich molekul ICAM-1, VCAM)
- muze oddalit vznik refluxu, poskozeni zZilni stény i chlopni

v’ Snizeni hyperpermeability kapilar

detralex:

v’ Zlepseni lymfatické drenaze

Maggioli, Phlebolymphology. 2016;23(2):82-91



Doporucena lécba CVD

Rezimova opatreni

e chlize + cviceni

polohovani dolnich koncetin
péce o kuzi

redukce hmotnosti

Kompresni lécba

1
Tl
1

Venofarmaka
MPFF®
- Stadia C0-C6

Doporuéeni | Uroven Sila

Venofarmakum pro uziti dikazd | dukazi

VARICOSE COMPRESSION
VEINS VEINS

mikronizovana

purifikovana flavonoidni silné stiedni 1B
frakce (MPFF®)

https.//www.modernheartandvascular.com/venous-insufficiency-and-the-main-causes
ESVS 2022 Clinical Practice Guidelines on the Management of CVD of the Lower Limbs



Venoaktivni léky — doporuceni v Iécbé CVD

ruscus extrakt extrakt ze
. + hesperidin + . semen Kalcium
Symptom/nalez . oxerutiny . o
kyselina jirovce dobesilat
askorbova WELELD
silné silné silné silné
silné silné silné >
silné silné - = slabé
Funkéni .
(Kfete | silné slabé silné -
Zarudnuti  [EEEEINE : : :
silné : : :
“ silné silné slabé silné lriziko
agranulocytozy)
silné : : :
R e : :
Paleni  [EENOELE : :
Unava konéetiny - silné

slabé - silné
Nicolaides, Int Angiol. 2018 Jun;37(3):181-254.




Venoaktivni léky — doporuceni v Iécbé CVD - C6 QA

pentoxifylin A

MPFF® A
sulodexid A

hydroxyethylrutosidy B

Nicolaides, Int Angiol. 2018 Jun;37(3):181-254.



CVD — moznosti ovlivnéni

O

&

New materials for

treatment
[ )
Optimize Tissue
sclerosing engineering for
foams valve
replacement

Ortega, J Clin Med. 2021 Jul 22;10(15):3239

Medical technologies

Future directions for CVD

v
Further research in epigenetics
for better comprenhension of
individual’s pathogenesis

A
Prevention
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Zkracena informace o pfipravku Detralex’

SLOZENI*: Flavonoidorum fractio purificata micronisata 500 mg (mikronizovana, purifikovana flavonoidni frakce - MPFF): Diosminum 450 mg, Flavonoida 50
mg vyjadrené jako Hesperidinum v jedné potahované tableté. INDIKACE*: Lécba priznak( a projevl chronické Zilni insuficience dolnich koncetin, funkénich
nebo organickych: pocit tihy, bolest, no¢ni kifecCe, edém, trofické zmény, véetné bércového viedu. Lécba akutni ataky hemoroidalniho onemocnéni, zakladni
lé¢ba subjektivnich priznakd a funkénich objektivnich projevii hemoroidalniho onemocnéni. P¥ipravek je indikovan k lé¢bé dospélych. DAVKOVANI A ZPUSOB
PODANI*: Venolymfatickd insuficience: 2 tablety denné. Hemoroidalni onemocnéni: Akutni ataka: 6 tablet denné b&hem 4 dni, poté 4 tablety denné dalsi 3
dny. Udrzovaci ddvka: 2 tablety denné. KONTRAINDIKACE*: Hypersenzitivita na lécivou latku nebo na kteroukoli pomocnou latku. ZVLASTNi UPOZORNENI*:
Podavani pripravku Detralex v symptomatické |écbé akutnich hemoroidd nevylucuje 1écbu dalSich onemocnéni konecniku. Pokud symptomy brzy neodezni, je
nutné provést proktologické vysetfeni a Ié¢ba by méla byt prehodnocena. Hladina sodiku: bez sodiku. INTERAKCE*. FERTILITA*. TEHOTENSTVi/KOJENi*: Udaje
o podavani téhotnym Zendm jsou omezené nebo nejsou k dispozici. Podavani v téhotenstvi se z preventivnich dlivodi nedoporucuje. Neni zndmo, zda se léciva
latka/metabolity vylu¢uji do lidského mateiského mléka. Riziko pro kojené novorozence /déti nelze vyloucit. UCINKY NA SCHOPNOST RiDIT A OBSLUHOVAT
STROJE*: Zadny vliv. NEZADOUCI UCINKY*: Casté: prijem, dyspepsie, nauzea, vomitus. Vzacné: zavraté, bolesti hlavy, pocit neklidu, vyrazka, svédéni, kopFivka.
Méné casté: kolitida. Frekvence nezndmd: abdomindini bolest, ojedinély otok obliceje, rtl, vicek, vyjimeéné Quinckeho edém. PREDAVKOVANI*.
FARMAKOLOGICKE VLASTNOSTI*: Venotonikum (venofarmakum) a vazoprotektivum. Detralex pdsobi na zpétny ndvrat krve ve vaskuldrnim systému: snizuje
vendzni distenzibilitu a redukuje venostazu, na urovni mikrocirkulace normalizuje kapilarni permeabilitu a zvySuje kapilarni rezistenci; zvysuje lymfaticky
pritok. UCHOVAVANI*: P¥i teploté do 30°C. VELIKOST BALENI*: 30, 60, 120 a 180 potahovanych tablet. Datum revize textu: 16.12.2022. Pf¥ipravek je k
dispozici v Iékdrnach na lékarsky predpis a je ¢dstecné hrazen z prostredkd verejného zdravotniho pojisténi, viz Seznam cen a uUhrad Iécivych pfipravka:
https://sukl.gov.cz/prehledy-cen-a-uhrad-leciv/seznam-leciv-a-pzlu-hrazenych-ze-zdravotniho-pojisteni. Registracni Cislo: 85/392/91-C. Drzitel rozhodnuti o
registraci: LES LABORATOIRES SERVIER 50, rue Carnot, 92284 Suresnes cedex, Francie. Dalsi informace na adrese: Servier s.r.o., Florentinum, Na Florenci
2116/15, 110 00 Praha 1, tel.: 222 118 111, www.servier.cz

*Pro uplnou informaci si prosim prectéte cely Souhrn udaji o pripravku
** \/Simnéte si prosim zmén v informaci o IéCivém pfipravku Detralex
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