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 Komorbidity
* Vysokeé riziko komplikaci téhotenstvi a porodu

, * NizSi prevalence uzivatelek antikoncepce (Cuang et al.
Vyznam 2009)
3 nt| kO nce pce . E’Odl| Zen f komorbiditami v gravm.llt-e se zvysuje
. * Zeny ve veku 20-29 let — CV morbidita 11,9 %
U Ch rOn|Cky (Benjamin et al. 2018)

* Méné Casto vyuzivaji odborné poradenstvi

» Castéjsi nedoporudeni antikoncepce ze strany lékaFu
(Schwarz et al. 2011, Yazdany et al. 2010)

* VVyznam kvalifikovaného poradenstvi (Egan et al. 2022)

nemocnych zen



Riziko vlastniho onemocnéni

Riziko indikované medikamentozni |écby (ACE
a’ rnl’ inhibitory, Warfarin...)

Kardiovasku (
L Porodnické komplikace (preeklampsie,
morbidita tromboembolie)

Kardiomyopatie (ejekéni frakce<30 %) plicni
hypertenze-vitalni ohrozeni (Davis et al. 2021)




Vyznam
y * Riziko kardiovaskularnich komplikaci vlastni

<Vd | Ifl kova N é h O gravidity prevysuje kardiovaskularni riziko
, antikoncepcnich metod (Lindley et al. 2021)
noradenstvi




Exogenni steroidni hormony (estrogeny, progestiny)
—vliv na endotel

Endotel — vysoka koncentrace receptoru pro
steroidni hormony

7 s * Estrogeny
H ormonaini  pozitivni vliv (zlepsSeni lipidového a
' lipoproteinového profilu, stimulace vasodilatace,
antikonce pce d zvyseni dostupnosti NO) (Haynes et al. 2000)
Karc iova S kU a’ rn |’  ZvySeni prokoagulacéni aktivity

C . Vendzni morbidita
morbidita e Hluboka Zilni trombdza, plicni embolie

e Arteridlni morbidita

* Aterosklerdza s projevy organoveé ischemie
(Khader et al. 2003, Girolami et al. 2007)




 Kombinovana hormonalni antikoncepce
 Hemokoagulace, fibrinolyza, funkce trombocyt
e ZvySenad aktivita trombocytu, zvysena koncentrace

H ormaonaini faktord II, VII, VI, IX, X, fibrinogenu a fibrinu,
. snizena koncentrace AT a PAI-1 (Meade et al. 1977,
d ntl kO Nnce pce Mammen et al. 2000, Rosendaal et al. 2005)
d venozni * Trombogenni ucinek kombinované antikoncepce
. v * Zavisly na denni davce estrogenu
mo rb | d Ita e U&inek méné vyjadien u preparatl s denni davkou

ethinylestradiolu 30 pg a nizsi (Wessler et al. 1976)

* VVyznam pouzitého typu estrogenu a progestinu



Vyznam rizikovych faktort hluboké Zilni trombdzy a plicni embolie u uzivatelek kombinované oralni antikoncepce

(Dinger et al. 2007)

Rizikové faktory hlubokeé zilni trombdzy a plicni embolie

Incidence

/10 000zen/1 rok

UZivatelka COC bez rizikovych faktor( 4

Obézni uzivatelka COC (BMI>30) 18
UZivatelka COC > 40 let véku 21
Uzivatelka COC s pozitivni rodinnou anamnézou 50
UZivatelka COC s malignim nadorem 53
Obézni uzivatelka COC (BMI > 30) > 40 let véku 127
UZivatelka COC s nadvahou (BMI > 25) a pozitivni rodinnou anamnézou 137
Obézni uzivatelka COC (BMI > 30) a s pozitivni rodinnou anamnézou 171
UZivatelka COC > 40 let véku a s pozitivni rodinnou anamnézou 111
UZivatelka COC s nadvahou (BMI > 25), > 40 let véku a s pozitivni rodinnou anamnézou 216
Obézni uzivatelka COC (BMI > 30) > 40 let véku a s pozitivni rodinnou anamnézou 271




Manifestace zilni
trombozy

* Vlyznam rizikovych faktor( — pocet
a zavaznost (British Thoracic
Society Standards 2003)

RR=relativni riziko

,Velké“ RR = 5-20 »Malé“RR = 2-4

Stavy po operacich (bricho, paney, Vrozené vady srdecni
kloubni endoprotézy)

Zlomeniny koncetin Kardialni insuficience

Gravidita (cisarsky rez, peripartalni Povrchova zilni trombodza
obdobi, puerperium)

Maligni tumory

Stav po predchozi tromboembolii Estrogeny (kombinovana

kontracepce, hormonalni

terapie)




e Denni davka estrogenu
e >50 ug EE RR 2x vs < 50 pg (Rosendaal et al. 2003)

\/VZ Nam e rozdil miry rizika hluboké Zilni trombdzy mezi pripravky
o s denni davkou 20 pg a 30 ug EE neni statisticky
est roge NnU V vyznamny (van Hylckama Vlieg et al. 2009)
' ' e postupné snizovani obsahu estrogenu
| nezi P
?t O,patoge ) € * 150 pg mestranol — 1960, 50 ug EE — 1966, 30 ug
Zilni trom bozy EE — 1975, 20 ug EE—1996, 15 ug EE—1998, 10

ug EE - 2010



e Ethinilestradiol (EE)
e Estradiol (E2), estradiol-valerat (E2V)

- nizsSi vliv na jaterni metabolismus a syntézu
prokoagulacnich faktort (Ahrendt et al. 2009, Wiegratz

7 et al. 2004)
VyZ ndam . e Estetrol (E3)
est rOge Ny V - vysoka selektivni afinita k estrogenovym receptorim a
: : velmi slabou afinitu k receptorim pro glukokortikoidy,
et|O patOge Ne’l progesteron a androgeny (Coelingh Bennink et al.

2008). (Gruhn et al. 2013)

- membranou iniciovana steroidni signalizace (MISS) -
aktlvace kindz a produkce tzv. druhych posli (oxid
ove lonty, cyklicky adend aafpsfat)

- vykazuje minimalni jaternich funkci, hemokoagulacnih®
a fibrinolytického systému (Douxfils et al. 2020)

zilni trombozy




* Modulacni efekt
e Zavisly na receptorové aktivité progestinu (Wiegratz et al. 2006)
- 1951 - prvni generace-norethynodrel (estrany)
, - 1959 — derivaty 17-hydroxyprogesteronu (pregnany) -
VyZ Nadm chlormadinon-acetat, cyproteron-acetat

orogestinil pro - 1966~ drund generace (gonany) levonorgestrel

- 1980 — treti generace — desogestrel, gestoden, norgestimat

FZIKO ZI | NI - nova generace — drospirenon, dienogest, nomegestrol-
b, acetat (RegidoipimampGds
trom Ozy MPOdulace estrogenu s vysledkem vyssi protrombogesal aktivity

zavisi na afinité progestinu k receptorim pro androgeny
* Receptorova aktivita progestinu na androgennim receptoru

zabranuje aktivaci cilovych genu kédujicich jaterni
prokoagulacni faktory (Peters et al. 2009)




Mira rizika TEN ve srovnani se stejné starymi
neuzivatelkami kombinované hormonalni

Pouzity progestin antikoncepce (OR)
Levonorgestrel 3,6 95% Cl 2,9-4,6
Gestoden 5,6 95% Cl 3,7-8,4
Desogestrel 7,3 95% CI 5,3-10,0
Cyproteron-acetat 6,8 95% Cl 4,7-10,0
Drospirenon 6,3 95% Cl 2,9-13,7

van Hylckama Vlieg et al. 2009



Generace progestinu

Neuzivatelky
1. generace
2. generace
3. generace

Gravidita

Neuzivatelky
1
3,2(2,0-5,1)
2,8 (2,0-4,1)
3,8(2,7-5,4)
5,5-6,0

1. generace 2. generace 3. generace
1 - -
0,8 (0,6-1,4) 1
1,2 (0,8-1,9) 1,3 (1,0-1,8) 1

Relativni riziko (95% Cl) hluboké Zilni trombdzy u uzivatelek kombinované
hormonalni antikoncepce s riiznymi typy progestinu (de Bastos et al. 2014)
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Controls Cases OR

desogestrel and ethinylestradiol no
current

gestodene and ethinylestradiol no
current

drospirenone and ethinylestradiol no
current

norelgestromin and ethinylestradiol patch no
current

m
current

:
current

etonogestrel and ethinylestradiol vaginal ring no
current

norethisterone no
current

desogestrel no
current

cyproterone and estrogen no

HC groups

EE containing CHCs

estradiol containing COCs
progestin-only

5278
o8
5245
9
5133
203
5326
10
5280
56
5288
48
5245
91
5310
26
5019
317
5224

1307 1.00
27 1.89
1277 1.00
57 255
1260 1.00
74 153
1326 1.00
8 3.1
1323 1.00
11 0.77
1320 1.00
14 1.23
1290 1.00
44 219
1331 1.00
3 053
1265 1.00
69 0.72
1295 1.00

0.2

I N B
1156 2 25 3 35 4 45 5

Acta Obstet Gynecol Scand, Volume: 101, Issue: 8, Pages: 846-855, First published: 27 May 2022, DOI: (10.1111/a0gs.14384)



* Nejvyznamnéjsi znamy faktor predikce hluboké
zZilni trombozy-APCR

* Porucha hemostazy charakterizovana slabou

; antikoagulacni odpovédi na aktivovany protein
Rezistence C (AP
K d kt|Vova nemau e Zvyseneé riziko zilni trombdzy
0 rotei Nu C * Protein C — prirozeny antikoagulant

produkovany v jatrech, aktivovan proteolyticky
(APCR) e Degradace faktor( Va, Vllla

* Neschopnost APC stepit koagulacni faktory —
zvysena tvorba trombinu, protromboticky stav
(Mohammed et al. 2017)



ReZiSte NCe e Souvislost mezi hodnotou APCR a mirou rizika
I( : , hlubokeé zilni trombdzy (Morimont et al. 2021)
< aktivovanemu * Korelace mezi normalizovanym pomérem citlivosti
' aktivovaného proteinu C (nAPCsr) a relativnim
proteinu C rizikem zilni trombdzy (De Bastos et al. 2014)

(APCR) V pred | kC| * Pill Protect® CE-IVD (Morimont et al. 2020)

h | U bO ké Z| | N |' * Biomarkeru globalniho stavu hemokoagulace ETP
(endogenniho trombinovy potencial) (Tchaikovski et

trombozy al. 2006)




e Tvorba krevnich srazenin v tepnach

e Srdecni infarkt, ischemicka mozkova prihoda,
vzacne renalni, mesenterické arterie a by-passy

/s e Sporadicky vyskyt, vyssi u transdermalni
H ormaonaini kombinované antikoncepce a vaginalniho
: krouzku (Lidegaard et al. 2012
antikoncepce a (Lidegaard etal. 2012)
o, * Mechanismus neznamy — protromboticky ucinek
arteriaini * Riziko se zvysuje pritomnosti dalsich rizikovych
trom b(’)za faktoru, primarni poskozeni endotelu (koureni,

hypertenze, hypercholesterolemie, diabetes
mellitus)



>20-40 ug EE

PROGESTIN

Norethindrone

Levonorgestrel

Norgestimat

Desogestrel

Gestoden

CMP

RR 2,2 (95% Cl, 1,5-3,2)

RR 1,7 (95% Cl, 1,4-2,0)

RR 1,5 (95% Cl, 1,2-1,9)

RR 2,2 (95% Cl, 1,8-2,7)

RR 1,8 (95% Cl, 1,6-2,0)

AIM

RR 2.3 (95% Cl, 1.3 - 3.9)

RR 2.0 (95% Cl, 1.6 - 2.5)

RR 1.3 (95% Cl, 0.9 - 1.9)

RR 2,1 (95% Cl 1,5-2,8)

RR 1,9 (95% Cl 1,6-2,3)

Drospirenon

RR 1,6 (95% Cl, 1,2-2,2)

RR 1,7 (95% Cl 1,0-2,6)



<20 ug EE PROGESTIN CMP  AIM

RR1,5(95% Cl, 1,3-1,9 RR 1,6 (95% Cl 1,1-2,1
Desogestrel ’ ( % ) ’ ) ’ ( % ’ ’ )
1 % 1,4-2,1 1,2 % -1
Gestoden RR1,7 (95% Cl, 1,4-2,1)  RR 1,2 (95% CI 0,8-1,9)
Drospirenon RR 0,9 (95% Cl, 0,2-3,5) RR 2,1 (95% Cl 0,2-3,5)

* uzivatelky neoralnich forem kombinované hormonalni antikoncepce vykazovaly
vysSSi miru rizika arterialni morbidity (Lidegaard et al. 2012)



e 3x Castéjsi u uzivatelek COC ve srovnani
s neuzivatelkami

TrO m boza * norethisteron a lynesterol vyssi riziko
pe r|fe N |,C h (Van Den Bosch et al. 2003)

tepen



e Mutace faktoru V Leiden

* Mutace genu protrombinu G20210A

|_ ered |ta’ rnl’  Deficit proteinu S

s  Deficit proteinu C
trombofilni stavy | cooarm

Elevace hladin faktord V,VIII,IX a X
(Hiller et al. 1998)




Vyskyt
trombofilnich
stavu

* fVLeiden 3-8 % obyvatel heterozygotni forma, 1:5000

homozygotni forma-zvyseni RR 7x u neuzivatelek, 35x u
uzivatelek

deficit proteinu S 1:500 stredné zavazny deficit, zvysuje
riziko 10x

deficit proteinu C 1:500 stredné zavazny, 1:4000000
tézky deficit — zvyseni rizika 10-15x

mutace genu protrombinu G20210A 1,7-3 % populace,
zvysuje riziko 2,8x u neuzivatelek a 15x u uzivatelek
deficit ATIII 1:500-5000-zvyseni rizika 25-50x

mutaci genu pro enzym cystathion-B-syntetazy a
methylen-tetrahydrofolat reduktazy (MTHFR) — vyznam
pouze pri soucasné hyperhomocystinemii (Bauer 2008)



Systémovy

erytematoc
(SLE)

upus
es

Chronické zanétlivé onemocnéni postihujici kuzi,
klouby, ledviny, plice, nervovy systém, serozni
tkan

Etiologie je neznama

Pozitivita antinuklearnich protilatek

20-150 pripadd na 100 000 obyvatel

Zeny ve véku 20-30 let (Pons-Estel et al. 2010)

Zvyseni relativniho rizika zilni trombdzy u
uzivatelek kombinované hormonalni
antikoncepce RR=1,9 (Sanchez-Guerrero et al.
1997)

Exacerbace onemocnéni pfi uzivani
kombinované hormonalni antikoncepce

s vysokou denni davkou estrogenu (Jungers et al.
1982)



<O ﬂt r'a | N d | I(a ce » ZvySené riziko hyperkoagulace

* pozitivni antifosfolipidové

Kombinovane protilétky
NOrMmon é N |' * nefroticky syndrom

* trombembolické projevy

antikoncepce u v anamnéze
S I_E e Organova ateroskleroza

 Dekompenzovana hypertenze (Urbanu
et al. 2009)



Vasomotoricka
MIigréena

* Migréna s aurou je prediktorem

mozkové ischemické nahlé mozkové
prihody, jejiz manifestace znamena
dvojnasobneé riziko ve srovnani

s migrénou bez aury (Schiirks et al.
2004)

Migréna s aurou je kontraindikaci pro
podavani kombinované hormonalni
antikoncepce

Progestagenni antikoncepce snizuje
nociceptivni prah (Chakhtoura et al.
2009, Nappi et al. 2013)



yvpertenzni
noroba

e Souvislost mezi délkou uzivani oralni antikoncepce a
rizikem hypertenze?

» Aktivace renin-angiotenzinového systému
* \lyznam rizikovych faktoru
* 5 let uzivani zvysuje riziko hypertenze 0 13 %

* Vlyznam estrogenni komponenty E2 — vasodilatace, EE
vasokonstrikce ve vysokych davkach (angiotensinogen)

* Mirné zvyseni angiotensinogenu |l vsak je schopné mirné
snizit pratok krve ledvinami, exkreci Na* iontu a tim zvysit
krevni tlak (Liu et al. 2012



* Vlyznam progestagenni komponenty

* Drospirenon/EE mirné snizeni tlaku u normotenznich zen
(Yildizhan et al. 2009, Suthipongse et al. 2004)

ype rte nzni  Zeny s lé€enou hypertenzi po aplikaci COC vykazuji mirné
zvysSeni hodnot diastolického tlaku (Lubianca et al. 2003
noroba Y ( )

* Progestagenni antikoncepce TK neovliviuje

e Lécena hypertenze, >160/100 mmHg — kontraindikace
kombinované hormonalni antikoncepce



Nnormona
antikonce

Kombinovana

i
nce

a CVrizika

Informace o kombinacich EE/progestin (data
E2V,E2,E4-omezena)

Protrombogenni ucinek u peroralnich pripravk
(vyznamné pouze u tézkych trombofilnich stavu)

Mirné zvyseni krevniho tlaku (pfijatelné u
hodnot 140 az 159 nad 90 az 99 mmHg)

Cisté progestagenni antikoncepce uvedena rizika
nezvysuje (Curtis et al. 2016, Tepper et al. 2016)



V\I/bé r * Zhodnoceni CV rizik v gravidite
antikoncepcni * Vysoké riziko (Il IV dle WHO), indikovany

potencionalné teratogenni léky (ACE inhibitory,

metody U OSOb S Warfarin, blokatory endotelinovych receptord,

amiodaron) — dlouhodobé pusobici reverzibilni

C\/ Mo rb | d |to U antikoncepce ev. Sterilizace (Lindley et al. 2021)



VVV srdce s pravolevym zkratem
e Cyanotické vady srdecCni

* Kardiomyopatie

Kontraindikace e Plicni hypertense
(OmbinOvané * Fibrilace sini
, ’ e Hluboka zilni trombdza
N10rMmaonaini .y .
. * Plicni embolie
antikoncepce . ICHS

e Chlopenni nahrady
(ACOG 206, 2019)

Progestagenni antikoncepce je bezpecna
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ORIGINAL RESEARCH ===

Associations of Oral Contraceptive Use
With Cardiovascular Disease and All-Cause
Death: Evidence From the UK Biobank
Cohort Study

Weijuan Dou @, MD* Yan Huang, MD*; Xuesong Liu, PhD*; Chensihan Huang, MD; Junlin Huang, MD;
Bingyan Xu @, MD; Linjie Yang, MD; Yating Liu, MD; Xuzhen Lei &, MD; Xu Li, MD; Junfeng Huang ©, MD;
Jiayang Lin ©, MD; Deying Liu, PhD; Peizhen Zhang, PhD; Jiaging Shao, MD, PhD; Changgqin Liu, MD, PhD;
Huijie Zhang ©, MD, PhD

Table 2. Associations of OC Use With the Risk of Cardiovascular Outcomes and All-Cause Death

CVD 3167 (10.6) | 7590 (5.8) 0.87 (0.83-0.90) |<0.001 0.90 (0.86-0.94) | <0.001 0.91 (0.87-0.96) | 0.001
CHD 1535 (5.1) 3709 (2.8) 0.84 (0.79-0.89) |<0.001 0.88 (0.82-0.93) |<0.001 0.88 (0.81-0.95) | <0.001
CVD death 465 (1.6) 886 (0.7) 1.05 (0.93-1.18) |0.406 1.06 (0.93-1.19) |0.433 0.94 (0.81-1.09) | 0.400
‘ All-cause death | 1766 (5.9) 4204 (3.2) 0.90 (0.85-0.96) | <0.001 0.92 (0.87-0.98) | 0.011 0.92 (0.86-0.99) | 0.026
MI 393 (1.3) 933 (0.7) 0.84 (0.74-0.95) |0.007 0.87 (0.76-0.99) |0.030 0.89 (0.76-1.03) |0.124
HF 601 (2.0) 1078 (0.8) 0.76 (0.68-0.84) | <0.001 0.84 (0.75-0.93) |0.001 0.87 (0.76-0.99) | 0.043
AF 1289 (4.3) 2649 (2.0) 0.90 (0.84-0.96) |0.003 0.92 (0.85-0.99) |0.021 0.92 (0.84-0.99) | 0.049
Stroke 539 (1.8) 1331 (1.0) 0.93 (0.84-1.04) |0.207 0.97 (0.87-1.08) |0.522 1.03 (0.91-118) | 0.625

Model 1: adjusted for age. Model 2: further adjusted for academic degree (university/college degree or others), ethnicity (White or others), baseline systolic
blood pressure, baseline diabetes (yes or no), and baseline total cholesterol level, age at menarche, parity (0, 1, or =2), family history of CVDs (others include
CVD, CHD, HF, AF, and MI) or stroke (yes or no), menopause status (yes, no, hysterectomy, or other reason), aspirin use (yes or no), lipid-lowering medication
(yes or no), antihypertensive drug (yes or no). Model 3: additionally adjusted for smoking status (never, past, or current), drinking status (never, past, or current),
EMI, and metabolic equivalent. AF indicates atrial fibrillation; CHD, coronary heart disease; CVD, cardiovascular disease; HF, heart failure; HR, hazard ratio; M|,
myocardial infarction; and OC, oral contraceptive.

Dou et al., 2023



ORIGINAL RESEARCH

Associations of Oral Contraceptive Use
With Cardiovascular Disease and All-Cause
Death: Evidence From the UK Biobank
Cohort Study

Weijuan Dou 9, MD*; Yan Huang, MD*; Xuesong Liu, PhD*; Chensihan Huang, MD; Junlin Huang, MD;
Bingyan Xu 2, MD; Linjie Yang, MD; Yating Liu, MD; Xuzhen Lei 2, MD; Xu Li, MD; Junfeng Huang 2, MD;
Jiayang Lin @@, MD; Deying Liu, PhD; Peizhen Zhang, PhD; Jiaging Shao, MD, PhD; Changgin Liu, MD, PhD;
Huijie Zhang @, MD, PhD

BACKGROUND: The associations of oral contraceptive (OC) use with cardiovascular disease (CVD) and all-cause death remains
unclear. We aimed to determine the associations of OC use with incident CVD and all-cause death.

METHODS AND RESULTS: This cohort study included 161 017 women who had no CVD at baseline and reported their OC use.
We divided OC use into ever use and never use. Cox proportional hazard models were used to calculate hazard ratios and
95% Cls for cardiovascular outcomes and death. Overall, 131 131 (81.4%) of 161 017 participants reported OC use at baseline.
The multivariable-adjusted hazard ratios for OC ever users versus never users were 0.92 (95% CI, 0.86-0.99) for all-cause
death, 0.91 (95% CI, 0.87-0.96) for incident CVD events, 0.88 (95% CI, 0.81-0.95) for coronary heart disease, 0.87 (95% Cl,
0.76-0.99) for heart failure, and 0.92 (95% Cl, 0.84-0.99) for atrial fibrillation. However, no significant associations of OC use
with CVD death, myocardial infarction, or stroke were observed. Furthermore, the associations of OC use with CVD events
were stronger among participants with longer.d

produce an apparent net benefit. In addition, the beneficial effects appeared to be more apparent in participants with longer
durations of use.

et al., 2023
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