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Hypertenzia a osteoporoza

+

vysoka incidencia a prevalencia

vyskyt narasta s vekom a starnutim populacie
podobny priebeh

klinicky neme ochorenia

evidentné az komplikacie (Fx a KV ochorenia)
vysoka morbidita a mortalita

ekonomicky a socialny dopad oboch ochoreni
je znacny

José L.Peréz-Castrillon et al., Effect of the Antihypertensive Treatment on the Bone Mineral Density and Osteoporotic
Fracture, Curent Hypertension Reviews, 2005, 1, 61-66



Osteoporoza — definicia WHO

S W—

= hajcastejsie metabolickeé
ochorenie kosti

m systemové ochorenie
skeletu charakterizované:
— nizkou kostnou hmotou

— poruchou mikroarchitektoniky
kosti

— zvysSenou kostnou fragilitou a
nachylnost'ou na zlomeniny




Changes in bone mass with age

Zena moze stratit’ az 2096 kostnej hmoty v
prvych 5 rokoch po menopauze




3-D Micro CT:
zdrava vs osteoporoticka kost’

| . 84 rocna zena s vertebralnou
52 rocna zena i
frakturou

Borah et al Anat. Rec.(2001)



Zeny a osteoporoza

80,0%

- Strata kostnej hmoty sa tyka kazdej zeny.
- Hypertenzia akceleruje stratu kostnej hmoty u zien.

Stepan, Wendl: osteopordza v praxi, Praha, triton 2008



Epidemioldgia osteoporozy
- postihuje cca 5-6%6 populacie
g Zeﬁ&—maju osteoporozu 3x viac ako muzi (zeny 22% a muzi 6%)

- 7Zeny prekonaju osteoporotickll zZlomeninu 3x castejsie ako muZi
(zeny 40% a muzi 13%)

- 1/3 Zien nad 50r. utrpi pocas zivota osteoporotickl fraktdru

- kazda osteoporoticka zlomenina zvysuje riziko d'alsich zlomenin
/po frakt. stavca 5x/

International Osteoporosis Foundation, Osteoporosis in Europian community:a call for action, IOF 2001

WHO Study Group, Assessment of fracture riskl and its application to screening for postmenopausal osteoporosis. Technical report series 843, Geneva, WHO
1994

Melton 111 LJ. et al., How many women have osteoporosis? J Bone Miner Res 1992

Melton 111 L.J. : Global Aspects of osteoporosis epidemiology , Osteoporosis 1996, International Congress series 1118 Experta Medica, 79-86.

0. Johnell, J. Kanis: Epidemiology of osteoporotic fractures, Osteoporos Int.(2005) 16: S3-S7



Vyskyt OP fraktur u zien je vyssi
ako vyskyt zavaznych KV prihod a karcindbmu
prsnika dohromady

1200 000!

1 National Osteoporosis Foundation, 2002. Available at: http://www.nof.org.
2 American Heart Association. Heart & Stroke Facts: 1999 Statistical Supplement.
3 American Cancer Society. Breast Cancer Facts & Figures 1999-2000.



Riziko osteoporotickej fraktury
po 50 roku zivota

_|_

e Zeny maju po 50-tke 3x vy3sie riziko OP fraktir ako muzi.

Melton Il LJ. et al., How many women have osteoporosis? J Bone Miner Res 1992



Nasledky fraktury proximalneho femoru u zien

Zien zomiera Zien je stale odkazanych Zien neurobi aspon 1
na cudziu pomot z beinych dennych aktivit

WHO. Prevention and Management of Osteoporosis. WHO Technical Report Series 921. Gneva: World Health Organization 2003



Hypertenzia a osteoporoza

Hypertenzia u zien znizuje hustotu kosti
kl'iCoveé - zmeny v extracelul. metabolizme Ca pri hypertenzii

Hyperkalcilria - najcastejSia zmena u postmenopauzalnych Zien
s HT - nasledok ¥ S-Caa M PTH - sec. HPT — zvySenie
kostneho obratu a znizenie kostnej hmoty a kvality — zvySena
fragilita - FRAKTURY.

hypertenzia u zien zvysuje riziko OP zlomenin o 45%b,
pricom u muzov sa toto spojenie nepreukazalo

Perez-Castrillén JL, Martin-Escudero JC, Alvarez Manzanares P et a/. Hypertension as a risk factor for hip fracture. Am J Hypertens, 2005



Antihypertenzna liecba a osteoporoza

hypertensive men

Reference Dessign Population Findings
Cauley &t al* Cross-sectional cohort Women over 65 years Increase of BMD
Wasnich ef al* Longitudinal cohort Hypertensive and not Decrease of loss of BMD

Feid et alf RCT Postmenopausal women Decrease of bone markers and increase of
corfical bone
La Croix et al’ RCT Not hypertensive men and Increase of BMD
Women
Jomes ar alf Metaanalysis 13 studhes (29800 patients ) Decrease hip fracture nsk (OF.: 0.82)
Schoofs ef al’ Prospective cohort General population Decrease hup fracture nsk (OR.: 0.45)
Perez-Castnllon ef al* Case-control study General population Decrease hap fracture nsk (OR.: 0.70)
Reference Dessign Population Drug Findings
Pasco ef al* Case-control study Women over 50 years pB-blockers Decrease fracture nsk (OF.: 0.68) and mcrease BMD
Schlienger et al* Case-control study General population p-blockers Decrease fracture nsk
(OF.: 0.77)
Perez-Casmllon ef alf Longitudinal cohort Hypertensive women ACEIs Increase BMD m women with DD genotype
Schlienger et al Case-control study General population ACEIs Decrease fracture nsk
(OF.: 0.81)

Perez-Castrillon JL et al. Hypertension as a risk factor for hip fracture. Am J Hypertens, 2005




Zmena hustoty kosti v zavislosti od TK

IVyvéél' TK u zien je spojeny so zvySenou stratou kostnej hmoty
krcku femoru, co prispieva k zvysenemu riziku Fx krcku
femoru.

Zmena BMD Neck v zavislosti od systolického TK Zmena BMD Neck v zavislosti od diastolického TK

Systolicky TK <124 124-135 136-147 >148
0

Diasto Ig)cky TK <70 70-75 76-79 >80
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3,5r sledovanie, zaradenych 3676 Zien, priemerny vek 73, TK 137/75

Cappuccio F.P. et al. - High blood pressure and bone — mineral loss in elderly white woman:a prospective study



Thiazidy a osteoporoza

m_Vv|Studiach pozitivne modifikuju Ca metabolizmus
a'kostnu hmotu, ™ BMD, redukcia Fx

m UCinok priamy - osteoblasty a osteoklasty
(redukcia osteokalcinu, inhibicia
aktivity carbonic anhydrase...)
nepriamy - znizenie Ca-U cez tubuly,
metabolicka alkaloza

LaCroix Z.A. et al.- Low-Dose Hydrochlorthiazide and Preservation of Bone Mineral Density in Older Adults. A Randomized Double —Blind, Placebo —
Controlled Trial, 2000 American College of Physicians —American Society of Internal Medicine

Wasnich R et al. — Thiazide effect on the mineral content of bone, N Engl J Med., 1994

Wasnich R et al. — Effect of thazide on rates of bone mineral loss:a longitudinal study, BMJ. 1990

Morton DJ et al.- Thiazides and bone mineral density in elderly med and woman

Bauer DC. et al.- Factors associated with appendicular bone mass in olderly women. The Study of osteoporotic fractures research group

Glynn NW et al . — Determinants of bone mineral density in olderly men.

Dawson-Hughes B et al.-Thiazides and seasonal bone change in healthy postmenopausal women.



Antihypertenziva a Osteoporoza

—1—- ACEI - angiotenzin Il. - priamy a nepriamy vplyv na
bunky kosti — cez receptory na osteoblastoch —
aktivuje osteoklastz — A rezorbcia, + reguluje prietok
kapilar drene — ¥ kostnej hmoty, lieky co blokuju AT
|1. — pozitivhe ovplyvnenie kostnej hmoty

B-blokatory - adrenergné receptory v osteoklasoch

a osteoblastoch, sympatikove vlakna v kosti a kostnej
dreni - N kostnu hmotu, V¥ riziko Fx.

José L.Peréz-Castrillon et al., Effect of the Antihypertensive Treatment on the Bone Mineral Density and Osteoporotic Fracture,
Curent Hypertension Reviews, 2005, 1, 61-66



Antihypertenziva a Osteoporoza

+

m Ca blokatory -No evidence

m Angiotenzin receptor antagonists - No evidence

m ZvysSenie BMD a znizenie Fx — thiazidy, ACEI
(quinapril), B-blokatory - pouzitie samotnych lieCiv
alebo v kombinacii je benefitom u pac. s hypertenziou
a rizikom osteoporozy.

José L.Peréz-Castrillon et al., Effect of the Antihypertensive Treatment on the Bone Mineral Density and Osteoporotic Fracture,
Curent Hypertension Reviews, 2005, 1, 61-66



Thiazidy a zmena hustoty kosti

—'—- Vplyv HCHT na intenzitu kostnej straty.

320 normotenznych pac. s priem. vekom 68r rozdelenie pac. do 3 skupin

muzi 115 25mg HCHT 107 pac. placebo 105 pac.

Zeny 205
12,5ma HCHT 108 pac.

sledovanie 3. roky

LaCroix Z.A. et al - Low-Dose Hydrochlorthiazide and Preservation of Bone Mineral Density in Older Adults. 2000 American College
of Physicians —American Society of Internal Medicine



Zmena hustoty kosti po 36 mesiacoch
uzivania HCHT

Change in Total-Hip EMD

from Baseline Value, 2

e

18
Fallow=up, ma

® 25mg HCHT m12,5mg HCHT a placebo

m signifikantny efekt na kostnu denzitu uz od davky 12,5mg
HCHT vo vSsetkych BMD meranych lokalitach,

m vyraznejsi efekt u zien

LaCroix Z.A. et al, Low-Dose Hydrochlorthiazide and Preservation of Bone Mineral Density in Older Adults. A Randomized Double —Blind, Placebo —
Controlled Trial 2000 American College of Physicians —American Society of Internal Medicine



HCHT 12,5 mg zvySuje hustotu bedrovej
kosti uz po 6 mesiacoch

denzitometria celotelova

_|_ stehennej kosti denzitometria
]

ii
33

Roény ubytok hustoty kosti u postmenopauzalnych zien

moze byt od 1% - 6%.°

HCHT je vhodny zaradit’ do programov
na prevenciu osteoporozy

A.Z. LaCroix, PhD et al: Low-Dose Hydrochlorthiazide and Preservation of Bone Mineral Density in Older Adults,
Annals of Internal Medicine. 2000,133:516-526



Thiazidy a osteoporoza

—|_Thiazidy dokazatel’'ne redukuju
kalciuriu a zvysuju BMD — ale znizuju
aj incidenciu fraktur?




+

hiazidy - redukcia rizika fraktur

= velke epidemiologicke studie dokazali ze
lieCba thiazidmi je zdruzena s cca 3026
redukciou rizika fraktur proximalneho
femoru.

LaCroix AZ et al :Thiazide diuretic agents and the incidence of hip fractures, N Eng J Med, 1990

Cauley JA et al — Effect of thiazide diuretic therapy on bone mass, fractures and falls, The Study of Osteoporotic Fractures
Research Group, Ann. Intern Med. 1993

Nguyen TV et al — Risk factrors for osteoporotic fractures in elderly men, Am.J Epidemiol 1996

Feskanich D et al — A prospective study of thazide use and fractures in woman, Osteoporotic Int., 1997

Rashiqg S et al — Role of drugs in fractures of the femoral neck, Br. Med J 1986

Ray WA et al — Long-term use of thiazide diuretics and risk of hip fracture, Lancet, 1989

Felson DT et al. — Thiazide diuretics and the risk of hiop fractures. Result from the Framingham Study., JAMA 1991
Herings RM et al- Current use of thiazide diuretics and prevention of femur fractures, J Clin Epidemiol 1996

Grisso JA et al — Risk factors for hip fracture in men. Am J. Epidemiol 1996



Thiazidy a riziko fraktar proxim.
femoru

= _ako dlho treba brat’ thiazidy, aby bol protektivny efekt na Fx?

m ako dlho perzistuje pozitivny efekt na redukciu incidenie Fx po preruseni lieCby?

Rozdelenie pac. podla pohlavia a Fx kréku femoru

Fx zeny 221
muzi 3071

Zeny 4820 Fx muzi 60 Rozdelenie Fx podla schémy uzivania thiazidov
Fx 281

s

Thiazide Diuretics and the Risk for Hip Fracture _ . ' o
Schoofs M.W.C.J. et al., 2003 American College of Physicians nikdy neuzival; 202 uzivali nepravid.; 53 uzivali pravid.; 26




DlIhodobé uzivanie HCHT znizuje
riziko zlomenin o 54946

Inizenie rizika vyskytu zlomeniny krcka stehennej kosti v zavislosti
na dlzke uzivania tiazidov

1,0

_54%

n = 7891 pac.
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43 -365 > 365
Dni uzivania tiazidov

protektivny efekt HCHT na kost’ vymizne po 4M od prerusenia lieCby

Schoofs MW et.al. Ann Inter Med. 2003 139:476-482



hiazidy - znizenie rizika zlomeniny predlaktia

—l— /Redukcia rizika zlomeniny\

predlaktia o 22 % (az 38% u
tych, ktori uzivali thiazid
N viac ako 8 rokov) Y

-38%
RR=0,78 (95% CI 0,67-0,91)

RR=0,78 (95% CI 0,67-0,91)
Viac ako 8 rokov uzivania

Feskanich D. A Prospective Study of Thiazide Use and Fractures in Women. Osteoporosis Int (1997) 7:79-84



Vplyv HCHT na metabolizmus
vapnika - zhrnutie

+

m HCHT znizuje vyluCovania vapnika v
oblickach?
m HCHT zvySuje hustotu kosti?

m  HCHT znizuje riziko zlomenin 0 54 %6
pri dlhodobom uzivani (>rok)3

1) SPC Hydrochlorothiazid

2)  A.Z. LaCroix, PhD et al: Low-Dose Hydrochlorthiazide and Preservation of Bone Mineral Density in Older Adults, Annals of Internal
Medicine. 2000,133:516-526

3) Schoofs MW et.al. Ann Inter Med. 2003 139:476-482



Efekt ACEIl na hustotu kosti

_|_

= ciel’ - vplyv uved. lieCiv na kostné markery a hustotu kosti
u pac. s hypertenziou

Rozdelenie pac. podla pohlavia - 134 pac.

82 Zeny

1. Quinapril40mg denne

2. Quinapril40mg +
HCHT 12,5mg

3. Enalapril 20mg

52 muzi

Pérez-Castrillon JL et al. - Effect of Quinapril, Quinapril-Hydrochlorthiazide and Enalapril on the Bone Mass of hypertensive
subjects:Relationship with angiotensin converting enzyme polymorphisms, AJH 2003



Efekt ACEI na hustotu kosti

m ACE inhibitory (quinapril 40mg) —

_l_ = ma pozitivny efekt na hustotu kosti a Ca
metabolizmus u pac. s hypertenziou,

m znizenie Ca-U u quinaprilu o 15%%o,
m pocas 1 roka lieCby strata kosti zastavena.

Zmena BMD spine baseline v.s. po 1 roku

Quinapril 40mg Quinapril 40mg/HCHT 12,5mg Enalapril 20mg

0
-0,2
-0,4
-0,6
-0,8
-0,98 -0,98

-1
-1,2

1,4

Pérez-Castrillon JL et al. - Effect of Quinapril, Quinapril-Hydrochlorthiazide and Enalapril on the Bone Mass of hypertensive
subjects:Relationship with angiotensin converting enzyme polymorphisms, AJH 2003



zaver

5 qrevalencia osteopordzy narasta, ohrozené prevazne zeny
m Vyskyt osteoporotickych zlomenin ma stupajuci trend

= zlomeniny sposobuju akutnu ako aj chronicku bolest,
Invalidizaciu a su spojené s vyssou mortalitou

IIIII

N ?/o vacsine pripadov je mozne jej predist, resp. efektivhe
iecit’

m Hypertenzia u zien znizuje hustotou kosti.

m Hypertenzia u postmenopauzalnych zien zvysuje
riziko osteoporotickej zlomeniny o 45%0



zaver

" Thiazidy maju uz pri davke 12,5mg pozitivhy efekt na
kostnu hustotu a znizuju incidenciu osteoporotickych
frakt(r u pacientov liecenych pre inu chorobu —
hypertenziu.

" Podobny efekt na kostnu hustotu sa preukazal aj pri
liecbe ACEI - v Stadiach quinapril 40mg a tiez v
kombinacii s 12,5mg HCHT.

= Benefit tychto liekov na kost’ by mal byt’ zvazeny
pri rozhodovani o dlhodobej farmakologickej
lieCbe hypertenzie u postmenopauzalnych zien,
nakol'’ko rieSia obidva aspekty Zzeny naraz.

Pérez-Castrillon JL et al. - Effect of Quinapril, Quinapril-Hydrochlorthiazide and Enalapril on the Bone Mass of hypertensive
subjects:Relationship with angiotensin converting enzyme polymorphisms, AJH 2003
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Dakujem za pozornost’
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