Vzestup tlaku spojeny s
menopauzou

Petra VVysoCanova
Interni kardiologicka klinika, FN Brno,
LF MU



Menopauza se tyka vsech!

Pacientek i jejich lékaru
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Zvétsi vam prsa, znici hlas a sezere
vas zaziva. Anebo ne? Jak vidi
prechod a menopauzu slavné zeny
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Klimakterium je fyzicky 1 psychicky naro¢né zivotni obdobi.
Hormony blazni a zena se musi Casto vyporadavat s pocity,
Ze uz patii do starého zeleza. O tom, jak prechod

a menopauzu prozivaji, promluvily i mnohé slavné damy.

Jestli maji Zeny po celém svété néco spoleéného bez ohledu na spoleéen2ké
postaveni, penize ¢i slavu, pak je to skutecnost, Ze v uré¢itém obdobi Zivota projdou
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Cim tedy menopauza zeny nicCi?

. Symptoms that appear after menopause
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Hayashi, K., Ideno, Y., Nagai, K. et al.. womens midlife health 8, 6 (2022).
https://doi.org/10.1186/s40695-022-00076-9




Cim tedy menopauza Zeny nici?

Zhorsuje se pamet a kognitivni Vyskyt navalu a nocniho poceni je
schopnosti spojeny se zvysSenym vyskytem KVO
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) : o , Hayashi, K., Ideno, Y., Nagai, K. et al.. womens midlife health 8, 6 (2022).
Events in SWAN. J Am Heart Assoc. 2021 Feb 2;10(3):e017416. doi: 10.1161/JAHA.120.017416 https://doi.org/10.1186/540695-022-00076-9




NocCni poceni a navaly zhorsuji spanek
a zvysSuji TF 1 krevni tlak
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Dochazi ke zmenam mozku a prodlouzeni

reakcni doby behem perimenopauzy

S klesajicim estrogenem stoupa aktivita v obl.
levého gyrus rectus — odpovida za zvySenou
emochni labilitu
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Liu, Ningning; Menopause28(4):384-390, April 2021.
doi: 10.1097/GME.0000000000001720
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TABLE 1 - Demographics, sex hormone levels, and behavioral data

Age (y)
Education (y)
PHQ-9 score
MRS score
PRL (ng/mL)
FSH (lUL)
E, (pg/mol)
T (ng/dL)

P (ng/mL)
LH (mlU/mL)
Stroop test reaction time (ms)

Stroop test accuracy rate (%)

E2, estradiol; FSH, follicle-stimulating hormone; LH, luteinizing hormone; MRS, Menopause Rating Scale; P,

Perimenopausal group (n = 25)
53.19+3.82

13.00 +4.58

238 +163

18.50 £ 1.55

12.05 + 8.60

24.25 +10.58

22.84 +11.00

35.56 + 10.27

0.17 £ 0.18

28.00 + 26.52

Premenopausal group (n = 25)
47.67 +3.48

15.07 £4.20

3.20+3.60

10.93 +2.84

19.01 +5.88

8.07 +3.78

101.47 +70.34

30.84 £10.33

0.31+0.34

14.82 £ 12.96

1354.75 + 261.17

97.88 + 3.81

1094.37 + 146.16

96.73 £4.38

progesterone; PHQ-9, Patient Health Questionnaire-9; PRL, prolactin; T, testosterone.

P value

<0.001

0.201

0.409

<0.001

0.014

<0.001

<0.001

0.303

0.161

0.093

0.002

0.097




Behem perimenopauzy klesa fyzicka zdatnost

Lze zlepSit chuzi — 7000 kroku denné staci!

TABLE 3. Maximal aerobic fitness and resting energy .

expenditure in perimenopausal and postmenopausal women ]
VO,max and RMR Perimenopausal Postmenopausal
VO,max (L/min) 2.00+0.30 1.75 = 0.26
VO,max (mL - kg ' - min™") 270+ 6.8 223+3.2¢
RMR (kcal/day) 1465 = 195 1352 + 141°
RMR, adjusted for LBM £

(kcal/day) 1445 £ 97 1373 £ 110" £ 1
Mean = 5D. VO;max, maximal oxygen consumption; RMR, resting g \—/
metabolic rate; LBM, lean body mas. ]
“P<0.01. .
"P=0.06.
™ w1 IHAN ,
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Lynch, N. (2002). Menopause, 9(6), 456—462. doi:10.1097/00042192- 7

200211000-00012 JAMA Network Open. 2021:4(9):e2124516. doi:10.1001/jamanetworkopen.2021.24516




Obezifta je komplikaci a po menopauze narUsta

Obezita zvySuje i riziko zlomeniny
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BMI cutoff <20.8 <21.8 <23.1 <24.0 <25.0 <26.0 <27.1 <283 <30.0 <325 <359 <68.6
Incidence rate 29.1 216 15.7 17.4 17.4 17.6 15.3 16.7 17.3 19.5 204 22.8

Rikkonen T, Osteoporos Int. 2021 Apr;32(4):769-777. doi:
10.1007/s00198-020-05665-w. Epub 2020 Oct 23. PMID: 33095419;
PMCID: PMC8026440.

Negativni vliv obezity vekem klesa

Women

Age, Pooled

years HR (95% ClI)
<35 - 1.65 (1.44, 1.86)
35- o 1.58 (1.40, 1.75)
45— _ R 1.50 (1.30, 1.70)
55~ - 1.32 (1.18, 1.46)
65— - 1.21 (1.08, 1.34)
75+ y 1.09 (0.97, 1.22)

8 1 1.4 1.8 22

Wang Z. Obes Res Clin Pract. 2015 Jan-Feb;9(1):1-11. doi:
10.1016/j.0rcp.2014.01.006. Epub 2014 Mar 6. PMID: 25660170.



Fyzicka kondice | kognitivni schopnosti se zlepsi
po skoncCeni perimenopauzy
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Fyzicka aktivita zlepsi diastolickou
funkci a nevede k hypertrofii LK

« Improvements in diastolic and systolic
function

* LV hypertrophy (concentric or eccentric)

* No change in fibrosis

Considerations:

Intensity (more intensity, more remodeling)
Exercise type
ﬁ Age of initiation (earlier is better) #
Sex/Gender
Genetics and Environment

Exercise-induced cardiac
remodeling and protection|
against CVD

* Improvements in diastolic, modest changes in
systolic function
* Regression of cardiac/LV mass
+ Anti-fibrotic, likely through post-transiational
modification of ECM proteins

Source: Exerc Sport Sci Rev @ 2022 American College of Sports Medicine

Schmitt EE, Mechanisms of Exercise-Induced Cardiac Remodeling Differ Between Young and Aged
Hearts. Exerc Sport Sci Rev. 2022 Jul 1;50(3):137-144. doi: 10.1249/JES.0000000000000290.



DrivejSi nastup menopauzy ovliviuje zdravotni stav

Vétsi vyskyt fibrilace sini | srdeéniho selhani

2,599,902 women were evaluated
(23,781,070 person*year)
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YG Kim. Hypertension. Volume: 77, Issue: 5, Pages: 1500-1509, DOI: JShin, European Heart Journal, 2022; ehac364, 10
(10.1161/HYPERTENSIONAHA.120.16513) https://doi.org/10.1093/eurheartj/ehac364 AR. Folsom. Journal of the American Heart Association., Volume: 5,

Issue: 8, DOI: (10.1161/JAHA.116.003769)
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Cim dfive menopauza zacne tim horsi ma vliv na
zdravotni stav
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Li, Y.,. et al. Combined effect of menopause and cardiovascular risk factors on death and
cardiovascular disease: a cohort study. BMC Cardiovasc Disord 21, 109 (2021).
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Faktory ovliviujici délku zivota u zen stredniho véku
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Vysoky krevni tlak a menopauza

VVzestup TK v menopauze je individualni Problémem je zvySené kolisani

Day/Night variation in mean arterial blood pressure
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Lau ES, Michos ED. Blood Pressure Trajectories Through the Menopause 13

Transition: Different Paths, Same Journey. Circ Res. 2022 Feb 4;130(3):323-325.
doi: 10.1161/CIRCRESAHA.122.320664..




Hypertenze je u Zzen nejcastéjsi duvod navstévy pohotovosti
(ale jen zridka vede k hospitalizaci nebo umrti)

Zlepseni kontroly hypertenze u zen je tedy

sv&tév ED pro h i (tzn. 2,7
navstev ED pro hypertenzi ( tzn. 2, dalezité také pro lékare!

miliona!)
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Raisi-Estabragh Z, J Am Heart Assoc. 2022 Sep 8:€026432. doi:
10.1161/JAHA.122.026432. Epub ahead of print. PMID: 36073628.
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Zeny maji hypertenzi pozdéji a vétsi vzestup TK
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Komplikace hypertenze vznikaji u zen drive

Hypertrofie LK vznika u zen s
hypertenzi a obezitou casteji
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00—
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Raffaele 1zzo. Hypertension., Volume: 69, Issue: 1, Pages:
136-142, DOI: (10.1161/HYPERTENSIONAHA.116.08158)

Zeny s hypertrofii LK maji stejné KV

riziko jako muzi!
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International Journal of Cardiology 2018 258257-261DOI: (10.1016/j.ijcard.2017.12.086)




Hypertenze je u zen rizikovy faktor

KV riziko u zen stoupa uz pri nizsSich
hodnotach TK

Hypertenze zvysi u zen vyskyt FiSi
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Hypertenze mladych zen zvysuje riziko infarktu myokar.

B Women & Men
IE Univariable analysis Multivariable analysis
Pvalue Pvalue
for sex for sex
| difference _ difference
Subgroup OR (95% CI) PAF (95% Cl) inOR  OR(95%Cl) PAF (95% Cl) inOR
Diabetes 5.56(4.47-6.93) 30.5(28.4t032.6) & <001  3.59(2.72-4.74) 26.8(23.5t030.2) -+ <001
2.37(1.74-3.25) 13.3(9.7t016.9) —+ <001 1.76(1.19-2.60) 9.9 (4.7t0o 15.1) —— 004
Depression 5.45(4.38-6.79) 30.8(28.6t032.9) E * <001  3.09(2.37-4.04) 25.5(21.8t029.2) -+ <001
3.47(2.40-5.03) 14.2(11.4t017.0) —=— <001 1.77(1.15-2.73) 8.7(3.9t013.5) —a— 01
Hypertension 4.34(3.65-5.15) 48.2(45.1t051.3) | * <001  2.87(2.31-3.57) 40.5(35.2t044.7) -+ <001
2.82(2.23-3.56) 37.8(32.1t043.5) &+ <001 2.19(1.65-2.90) 31.8(23.7t040.0) -+ <.001
Current smoking 4.07(3.42-4.83) 42.1(39.1t045.1) | # <001 3.28(2.65-4.07) 38.9(34.8t042.9) &+ <001
2.96(2.33-3.75) 34.5(29.5t039.6) = <001  3.05(2.28-4.10) 35.1(29.4t040.9) - <001

From: Sex-Specific Risk Factors Associated With First Acute Myocardial Infarction in Young Adults
JAMA Netw Open. 2022;5(5):€229953. doi:10.1001/jamanetworkopen.2022.9953




Udrzeni vahy po menopauze je protektivni

Se zvysSujicim se BMI stoupa vyskyt
srdecCniho selhani

Zdravotni zivotni styl ovlivni mnoho

4 -{ p interaction 0.012| &7 —l—h L- k B M d
5 e LiInk Between Vienopause an
; igh Blood P
o
E High Blood Pressure
<
= . .
= 5 Middle-aged women commonly suffer from high blood pressure, but
2 it is unclear whether it is caused by menopause.
=)
i TREATMENT
2
=
E 1 o 50-54years | o b rence Promote overall Hormonal causes:
E 7 well-being by: 5o o Lifestyle changes
=4 = e o Maintaining a 0 Phytoestrogenic herbal
?é - // normal weight supplements
§ yd o Eating heart-healthy © Hormone-regulating
E Vs foods : supplements
0.5~ // o Reducing salt, fat, 1 / Other causes:
// cholesterol intake o Medications
/
I I I I
20 25 30 40
BMI at Visit 4

Ebong IA, Relationship Between Age at Menopause, Obesity, and Incident Heart Failure: The Atherosclero

in Communities Study. J Am Heart Assoc. 2022 Apr 19;11(8):e024461. doi: 10.1161/JAHA.121.024461 MenopauseNOW‘Com




Ve vetsine antihypertenznich studii je zen

Plati vysledky SPRINT pro zeny?

P Value for
. H Of W Subgroup Intensive Treatment Standard Treatment Hazard Ratio (95% Cl) Interaction
S P Rl N To U n d e r Rec ru lt m e nt o m e n no. of patients with primary outcome/total no. (%)

Overall 243/4678 (5.2) 319/4683 (6.3) —— 0.75 (0.64-0.89)
Previous CKD | 0.36

No 135/3348 (4.0) 193/3367 (5.7) R [ 0.70 (0.56-0.87)

PLANNED MEN 50% WOMEN 50% Yes 108/1330 (8.1) 126/1316 (9.6) — 0.82 (0.63-1.07)
Age i 0.32

<T5yr 142/3361 (4.2) 175/3364 (5.2) — 0.80 (0.64-1.00)

ACTUAL MEN 64% wdrtr s =75y TOI 1317 (77T ;WIE%,
Sex | 0.45

Female 77/1684 (4.6) 89/1648 (5.4) — W 034 (0.62-1.14)

Male 166/2994 (5.5) 23073035 (7.6) —.— 0.72 (0.59-0.88)
" ” Race ! 0.83

Black 02/1454 (4.3) 53/1m

"'mmn'm Nonblack 181/3224 (5.6) 234/3190 (7.3) —— 0.74 (0.61-0.90)
”’mm"'m Previous cardiovascular disease ; 0.39

No 149/3738 (4.0) 208/3746 (5.6) —— 0.71 (0.57-0.88)

"'mmn'mn mm Yes 94/940 (10.0) 111/937 (11.8) —W—— 083 (0.62-1.09)
Systolic blood pressure i 0.77

"”mmn'" M"M’mm <132 mm Hg 71/1583 (4.5) 98/1553 (6.3) — B — 0.70 (0.51-0.95)

>132 to <145 mm Hg 77/1489 (5.2) 106/1549 (6.8) —m— 0.77 (0.57-1.03)

M”Wm =145 mm Hg 95/1606 (5.9) 115/1581 (7.3) — W 083(063-109

HHHHHBHHY
Intensive Treatment Better ~ Standard Treatment Better




e ucinnost antihypertenziv u zen stejna?

Amlodipine-based regimen Atenclol-based regimen 10
Hetera. ’ =
Mumber (%) Rate per Mumber (%) Rate per Unadjusted geneityl : r\\te:].nhj—m:-d n\glmen L
1000 1000 HR{QS’G (I) M o % Amiopudene-Dased regemen
: g
[abetes 430{17%) 333 493 (19%) 385 087 (0-76-099) ._L._. 00283 05205 z
o diabetes 932 (13%) 53 1100 (16%) 308 082 (0.75-0:90) ,_‘_¢ < 00001 - Z 6
. N
[Current smoker 495 {16%) 30-5 612 (20%) 396 077 (0-69-0-87) |_._:_| = 00001 o g
biot curment smoker 867 (13%) 259 390 (15%) 297 087 (080-095) — ooozp O3 € 4
i a
1 -3
bese 431(13%) 56 494 (15%) 300 085 (0.75-097) '. 00162 o
ot obese 931 (15%) 283 1108 (175%) 343 0-83 (0-76-0-90) + < 0-0001 06753 27 HR=070 (95% C10.63-0.78),
| P=00001
lAge older than &0 years 1001 {17%) 327 1186 (20%) 395 083 (0.76-0:90) ,_F <= 00001
A ge 60 years ar younger 361 (10%) 188 416(12%) 122 085(0.74-098) - op2z7  O7Eb G . { 7' ; 4I T é
Female 271 (12%) 27 343 (15%) 253 077 (0-66-0-91) b =
5 : 8726 7618
Male 1091 (15%) 289 1259 (17%) 339 085 (0-79-0-92) .—.—; ’
= 8455 7319
: [/9‘»} events)
Previous vascular disease 360 (23%) 48-6 4473 [ 28%) 510 B0 {0-70-0-92) [EEE - — 00019 .
. _ 04863
Mo previcus vasculas disease 1002 {12%) 36 1150 14%) 279 085 (0.78-002) ,_._| 00001 -
i
Renal dysfunction 825 {14%) 265 B9 (16%) 322 083 (0-75-091) ._-_.I = 040001
. - 07130
Mo renal dysfunction 537 (15%) 287 613 (17%) 339 085 (0-76-0.95) |_._| 00055
ith metabolic syndrome 589 (15%) 83 695 (17%) 334 0-84(075-093) ,_I-_| 00015
ithout metabolic syndrome 773 (14%) 6.7 907 (16%) 321 083 (076-0.92) —— ooogz MY
Al patients 1362 {14%) 27-4 1602 (17%) 328 084 (0.78-090) + = 0000
\
!
I T T
Qf0 070 080 080 100
Amlodipine-based Atenclol-based
regamen better regimen Better
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Antihypertenzni léCba u zen muze zlepsSovat dalsi
zdravotni obtize

HypertoniCky maji vyssi vyskyt Hypertonicky maji o 15% vySsi riziko
aje Caprsu

I 4 A4l (]
snizen pri terapii sartany a betablok. =
Study RR (95% CI) Weigl Gg
Premenopasual women
Agnoli 2015 —_—1 0.88 (0.60, 1.31) 9.77
. . . L . . . . . Jung 2013 —_— 0.80 (0.48, 1.34) 632
TABLE 5. Unadjusted and adjusted mixed-effects logistic regression models for hypertension status and use of antihypertensive medications 201 08005 148 652
among women with hypertension as predictors of endometrial spotting or bleeding during a 12-month period in the continuous-combined Bosco 2012 = 080060, 1085 1536
estrogen-progestin therapy arm of the Women's Health Initiative study Ronco 2012 —— 155(1.03,235) 899
Largent 2010 —t— 1.08 (0.83, 1.41) 1638
. . . Soler 1999 _— 0.98 (0.69, 1.41) 1112
Mixed-effects logistic regression Talamini 1997 B 1.20 (0.90, 1.80) 1161
. . ) 3 Franceschi 1990 —_—— 0.80 (0.60, 1.10) 1391
Unadjusted odds ratio (95% CI) Adjusted odds ratio (95% CI) Overall (I-squared=29 3%, p=0.185) <> 0.97 (0.84, 1.12) 100.00
Hypenension“ Postmenopasual women
Yes vs o 1.01 (0.95-1.06) 107 (102-113) :’;?;f;fj - o o i;: o
Anllhypeﬂenswe drugs"“h Jung 2013 —_—— 187 (1 411 2.43) 6.73
Any (yes vs no) 120 (103-141) 1.24 (1.05-145) Noh 2013 —_— 1.01 (0.58, 1.78) 223
Diuretics (yes vs no) 0.9 (0.85-1.13) 1.02 (0.88-1.18) Boseo 2012 Nl 110 091, 1.34) e
ACE inhibitors (yes vs no) 1.05 (0.90-1.23) 1.06 (0.90-1.26) ::I:: o - E('l:; :Z:; -
Calcium channel blockers (yES v§ 10) 0.99 (0.84-1. 16) 0.98 (0.84-1 15) Rosato 2011-1 | E o 1.27 (1.09, 1.48) 10.68
p-Blockers (yes vs no) 0.83 (0.68-0.98) 0.82 (0.68-0.98) Rosato 2011-2 i P — 12.56
Angiotensin [I receptor antagonists (yes vs no) 052 (0.32-0.83) 0.53 (0.33-0.85) ;":g‘"]“)i‘j“’ T"' T : '?; :31;
. " oler 199 . 1.5 R
Combinations {yes V8 l'lﬂ] [0 75-1. 82) 1.9 [0 8- 204) Talamini 1997 —— 1.00 (0,90, 1.20) 11.07
i N N Franceschi 1990 20 (1.00, 1.4 10.0
ACE‘ anglmemm'wnvemng enzyme. Overall (I-squared=63 2%, p=0.001) <> : I: El 0; 1 3?3 10{:,:0
“Adjusted for confounders of the hypothesized relationship, including age, race, body mass index, interval from last menstrual period, statin use, NOTE: Weights are from random offects analysis ’
comphﬂnce with hormonal medication, and endometrial thickness. : | :
Among participants with hypertension. 03 as s 10
Forest plots of hypertension and the risk of premenopausal and postmenopausal breast cancer.

Sriprasert, I., (2015). Menopause, 22(10), 1067— Han H,. Hypertension and breast cancer risk: a systematic review and meta-analysis. Sci Rep.
1075. doi:10.1097/gme.0000000000000436 2017 Mar 20;7:44877. doi: 10.1038/srep44877..




Karcinom prsu a hypertenze

Pacientky s Ca prsu maji vyssSi vyskyt
hypertenze do 2 let po diagnoze a
riziko narusta pfi radioterapii a
hormonalni lecbe.

Plati i pro pacientky s normalni vahou !

ML Kwan, Journal of Clinical Oncology 2022 40:15, 1635-1646, DOI:
10.1200/JC0.21.01738

Hypertenzni komplikace po zahajeni
onkologicke lecby Ca prsu vyrazné
narustaji

Admission rate of

hypertension admissions
900 -
among breast cancer patients

800
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200 hypertension admissions
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Hypertension Rate per 100,000 Admissions

100

(0]
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Hypertensive events after the initiation of contemporary cancer therapies for breast cancer control 25
Cancer Medicine, First published: 27 May 2022, DOI: (10.1002/cam4.4862)



Antihypertenzni leCcba u leCeneho Ca prsu

ACEl a CaB pro vetsinu
A tlak upravit jesté pred zahajenim

lécby

drug class and proposed treatment recommendation

From: Etiology and management of hypertension in patients with cancer

Cancer Drug Class

Mechanism of Hypertension

of

Hypertension

After cancer diagnosis and prior to initiation of
cancer therapy

HBPM and treat according to
ACC/AHA guidelines

Routine BP monitoring

Alternate day BP check during
1" week; then 2-3 times weekly

BP > 140/90 (or) BP > 130/80 in high-risk patients (or)
DBP rise > 20 mmHg from baseline

Initiate antihypertensive medications along with

VEGF inhibitors

endothelial dysfunction. decrease in nitric oxide and prostacyclin I, increase in endothelin,
wvascular remodeling, capillary rarefaction, decreased renal excretion of sodium

All Grade: 17-80%
Grade 3-4: 6-9%

CCB (e.g.. amlodipine)
ACEl (e.g., lisinopril)

TKI

decrease in NOS activity, activation of RAAS

All Grade: 17-47%
Grade 3-4: 4-6%

ACEI
Ccce

Proteasome inhibitors

angiotensin-induced hypertension, aortic vascular remodeling

All Grade: 3-15%

ACEl or ARB (2.g.. losartan)

Alkylating agents

oxidative damage to endothelial cells, increased intimal thickness, abnormal vascular
remedeling, sodium retention

All Grade: 36-50%

ACEl or ARB

Steroids

promoting sodium and water retention, intrinsic vasoconstricting properties, enhanced
sensitivity to endogenous vasopressors

All Grade: up to
13%2

Diuretics (2.g.. hydrochlorothiazide)
Mineralocorticoid antagonists (e.g.,
spironolactone)

Calcineurin inhibitors and other
immunosuppressive agents

sympathetic overactivity, increased renal sodium reabsorption (distal tubule ENaC activation).

decrease in NO production, RAAS activation, altered renal PG synthesis

All Grade: 30-80%

jee:]
Thiazide diuretics (especially for
Tacrolimus)

Taxanes endothelial dysfunction, enhanced toxicity of bevacizumab and anthracyclines NA ACEl or ARB
CCB
Abiraterone increase in steroid precursors with mineralocorticoid properties {sodium and fluid retention) NA Mineralocorticoid antagonists

Diuretics

Recombinant human erythropoietin

increased blood viscosity, direct vasoconstricting properties, increased sensitivity to
endogenous vasopressors

All Grade: 30-35%

CCB

#Data on the incidence of steroid-induced hypertension comes mainly from pediatric population treated for acute lymphocytic leukemia (ALL)
VEGF vascular endothelial growth factor, TKT tyrosine kinase inhibitor, NOS nitric oxide synthase, RAAS renin-angiotensin-aldosterone system, ENaC
epithelial sodium channel, PG prostaglandin, CCB calcium channel blockers, ACEI angiotensin converting enzyme inhibitors, ARB angiotensin II receptor

blocker, NA not available

VSP inhibitors and PL General Recommendations

Select CCB/ACEI/ARB as 1* line>%
Prefer ACEI/ARB, beta blockers if

pre-existing, and/or at high risk
for, left ventricular dysfunction or

Prefer ACEVARSB if associated with
DM or proteinuria

Prefer CCB especially in elderly
and isolated systolic HTN

Alkylating agents

Avoid non-DHP CCB
Prefer ACEVARB for renoprotection® e

Consider diuretics with caution
CCB if advanced CKD

If hypertensive emergency,
immediately discontinue offending
drug

Glucocorticoids

Prefer thiazide diuretics®™

Add mineralocorticoid receptor
antagonists®®

during 1* cycle

ditional Recommendations

Add mineralocorticoid receptor
antagonists for resistant
hypertension!?!

Avoid NSAIDs
Discontinue EPO

Add sympatholytic (i.e., clonidine)
if appropriate

Consider dose reduction or
discontinuation after drug holiday

Refer to cardio-oncologist or
hypertension specialist if difficult
to manage

Refer to cardio-oncologist for
cardiovascular risk reduction

4
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Betablokatory redukuji NU leCby a snad snizuiji
vyskyt recidivy, ev. primo riziko vzniku Ca prsu

Pouze neselektivni betablokatory
snizuji riziko Ca prsu

Mozny primy antinadorovy efekt??

Case  Control User vs. non-user
Beta-blocker n % n % _ AdjustedOR (95% Cl)
Non-selective
ALPRENOLOL 7 011 17 0.09 1.17(0.482.82) +

CARTEOLOL 15 0.23 43 0.23 0.97(0.541.74) —_—
NADOLOL 8 012 17 0.09 1.26(0.54-2.94) -
PROPRANOLOL 334 5.17 936 4.93 0.96 (0.841.09) ——

Beta-1 selective
ACEBUTOLOL 92 1.42 195 1.03 1.29(1.00-1.66)* —_——
ATENOLOL 802 12.4 1965 10.1 1.14(1.05-1.25)** ——
BETAXOLOL 83 1.28 173 0.91 1.28(0.981.67) —
BISOPROLOL 1576 24.4 4177 22 1.08 (1.01-1.16)* -
ESMOLOL 39 06 87 046 1.25(0.85-1.83) —_—

METOPROLOL 12 0.19 58 0.31 0.56(0.30-1.04) s
Alpha-selective & non-selective

CARVEDILOL 186 2.88 496 2.61 0.97(0.82-1.16) ——

LABETALOL 39 06 129 068 0.78(0.551.13) ——
T T T T
0 1 2 3

Fig. 2 Forest plot of breast cancer risk associated with usc of beta-blockers, 1998-2011. OR Odds ratio, CT confidence
interval

_ e
R

Beta -blockers
\ I
Sympathetic Nervous
Beta-blocker intake by Sy
patient

Sympathetic Norepinephrine
production

Release of proinflammatory
cytokines from the cancer
\ cells

Tmmune
system |
acﬁv aﬁon

/ Norepinephrine activation

of adrenergic receptors

Activated &
macrophages

Beta blockers inhibit the ~ BC cells metastasis
adrenergic receptors
activation

Breast cancer of anti-hypertensive Targeted therapeutics

patient

BC: Breast Cancer

Cardiol Ther (2015) 4:65-76 DOI 10.1007/s40119-015-0035-1

Fan Y, Antihypertensive Drugs as an Effective Adjunctive in Breast Cancer 27
Therapy. Cancer Manag Res. 2022;14:1323-1329
https://doi.org/10.2147/CMAR.S350854




U Zzen po menopauze stoupa cholesterol | LDL a
TG, HDL naopak klesa
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Korea National Health and Nutrition Examination Survey 2010 to 2016 NHS Digital (2019) Health Survey for England 2018




U zen ovlivauje hladinu cholesterolu fada faktoru

Celkovy cholesterol a hladina
béhem MS cyklu

Total Cholesterol mg/dL
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Lipidy a Ca prsu a jeho léCba

8.00

6.40

4.80
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1.60 [

0.00
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LDL Cholesterol
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£ A
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Mumford SL, The Journal of Clinical Endocrinology and

Metabolism, 2010
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Ramirez-Expésito. (2022). Lipid profile and apolipoprotein A1 and B levels in women with pre- and
postmenopausal breast cancer undergoing neoadjuvant therapy. 10.32388/QFRDOA.




Pro zvladnuti menopauzy
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