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DUNYADA VE TURKIYEDE
HIPERTANSIYON SIKLIGI
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HT & KV MORBIDITE VE MORTALITE
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Adapted from Willenheimer R et al. Eur Heart J. 1999;20:997-1008; Dahlof B. J Hum Hypertens. 1995;9(suppl 5):
S37-S44; Daugherty A et al. J Clin Invest. 2000;105:1605-1612; Fyhrquist F et al. J Hum Hypertens. 1995;9
(suppl 5): S19-S24; Booz GW, Baker KM. Heart Fail Rev. 1998;3:125-130; Beers MH, Berkow R, eds. The Merck
Manual of Diagnosis and Therapy. 17th ed. Whitehouse Station, NJ: Merck Research Laboratories; 1999:
1682-1704; Anderson S. Exp Nephrol. 1996;4(suppl 1):34-40; Fogo AB. Am J Kidney Dis. 2000;35:179-188.
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Antihipertansif ilaclar....

‘A; ACE-i/ARB
‘B; Beta bloker

Kalsiyum kanal blokeri

° D; Diliretik



Hipertansiyon Kilavuzlan&llac Tedavi
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Antihipertansif tedavi ile;

» Miyokard infarkttis (MI) riski % 20-25
» Inme % 35-40
» Kalp yetersizligi (KKY) %40-50
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ABD VE TURKIYEDE
HIPERTANSIYON KONTROL ORANI
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Geleneksel antihipertansif
tedavide sorunlar;

« Kompliyans
- llag ile ilgili sorunlar
— 24 saat etkinlik
« Sabaha karsi gorulen KB yukselmesi

—Yan etki
 Organ hasarini onleme ?



Kan Basincl Hedefi ?
(JNC VII)

Komplike olmayan HT < 140/90 mmHg

Diabetes Mellitus < 130/80 mmHg

Hedef Organ Hasarl < 130/80 mmHg

Proteinuri = 1gr < 120/75 mmHg




Hedef KB degerlerine ulagmak icin birden
fazla antihipertansif ilac gerekmektedir

Ortalama Antihipertansif ilag Sayisi

Hedef KB
(mmHg) 1 2 3 4
UKPDS pkB<s5
ABCD DKB<75 [
MDRD OAB<92 ~——
HOT ke <so [
AASK oAB<92
IDNT  SKB/DKB 135/85 [

UKPDS = United Kingdom Prospective Diabetes Study; ABCD = Appropriate Blood Pressure Control in
Diabetes; MDRD = Modification of Diet in Renal Disease; HOT = Hypertension Optimal Treatment; AASK =
African American Intervention Study of Kidney Disease; IDNT = Irbesartan Diabetic Nephropathy Trial.
OAB: Ortalama Arteryel Basing

Bakris GL et al. Am J Kidney Dis. 2000;36:646-661. Lewis EJ et al. N Engl J Med. 2001;345:851-860.



Tablet sayisi ve kompliyans
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Circadian Variation and Triggers of Onset of
Acute Cardiovascular Disease

James E. Muller, MD, Geoffrey H. Tofler, MB, znd Pater H. Stong, MD
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“Genome-oriented Medicine”

Genetik varyasyon;

Science -Hastahiga egilimi

Ll He e sNTRE e - Hastalik progresyonu
Sgees- .. -Tedaviye cevap
A (- -\ -llaglara bagh yan etki

“The use of genetic variation for diagnostic
purposes and targeted treatment”



KVH’da Gen-Cevresel faktor etkilesimi

Genetik faktorler
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Kompleks hastaliklarda (HT) heterojenite

“Poligenik heterojenite”
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Current Status of Cardiovascular Gene
Therapy

Tuomas T Rissanen and Seppo Yla-Herttuala

Durinqg the last decade several approaches have been
designed fo ty restenosis,

hypertensioll e Hipertansiyon by-pass grafts
and promot ) - )
* Hiperlipidemi
o aute. o] ¢ Kalp yetmezligi
use in caje Ateroskleroz
* Post anjioplasti restenoz

I for clinical

» Vaskuler greft korunmasi

Molecular Therapy (2007) 15 7, 1233-1247.



HIPERTANSIYON & GEN TEDAVISI

+ ideal viral vektor sistem

* Hipertansiyon patogenezinde etkili
hedef gen(ler)

* Vektoral genin kardiyovaskuler dokuya
ulasmasi



HIPERTANSIYON & GEN TEDAVISI

+ ideal viral vektor sistem

* Hipertansiyon patogenezinde etkili
hedef gen(ler)

» Vektoral genin kardiyovaskuler dokuya
ulasmasi



“|deal vector for gene therapy hypertension and
cardiovascular disease;

Adeno-associated virus (AAV) and lentivirus”
Razida MK and Sarkissian SD, Hypertension;6-9, 2006.

* Hucre ici ortamda veya mitoz sirasinda
ekspresyonunun bozulmamasi

 Hedef hucre genetik yapisini etkilememesi

 Hedef gen disindaki diger genleri
etkilememesi

« Guvenli olmali ve kolay sentez edilebilmeli
* Yan etki ve komplikasyona sebep olmamali



HIPERTANSIYON & GEN TEDAVISI

+ |deal viral vektor sistem

* Hipertansiyon patogenezinde etkili
hedef gen(ler)

* Vektoral genin kardiyovaskuler dokuya
ulasmasi



Hipertansiyon & Endotel kokenli vazoaktif maddeler

ATI

* Trombositler
ACE inhibitérleri NEP inhibitérleri— [NEg ACE inhibitérleri

* inaktif

ET-1 L
AT I ATl o ANP AT (1-7) ET.3 ADP| Thr triinler

Vaskiiler endotel

Ca2+AI Vaskiiler diiz kas hiicresi

Kontraksiyon, Proliferasyon Relaksasyon, Antiproliferasyon




Hipertansiyon patogenezinde
etkili hedef genler.....

* Vazodilatasyon yapan genlerin
aktivasyonu
— Kallikrein-kinin sistem
— Atriyal natriuretik peptid
— Endotelyal nitrik oksit sentaz
— Adrenomedaullin

* Vazokonstruksiyon yapan genlerin
inhibisyonu
— RAAS sistem bilesenleri



Hipertansiyon patogenezinde
etkili hedef genler.....

* Vazodilatasyon yapan genlerin
aktivasyonu
— Kallikrein-kinin sistem
— Atriyal natriuretik peptid
— Endotelyal nitrik oksit sentaz
— Adrenomedaullin

» Vazokonstruksiyon yapan genlerin
inhibisyonu
— RAAS sistem bilesenleri



EXPERIMENTAL KALLIKREIN GENE
THERAPY IN HYPERTENSION,
CARDIOVASCULAR AND RENAL DISEASES

J. CHAO and L. CHAO

Department of Biochemistry and Molecular Biology, Medical University of South Carolina,
Charleston, SC, USA

Hypertension is a jiiintaaetitais miaatorial disorder affecting about 25% of the populatlon Hypertenswe subjects are more
likely to develop of hses such as perighfitEaas -
failure and cerebrd bmonstrate poten

hypertension, we ( allikrein in the fo Glomeruler ve tﬁ bﬂler

Naked DNA const p spontaneously h
intraperitoneal rou human kallikrein hasarda azalma
began 1 week pos KB | for more than 6
human tissue kalli S is reversed by a
delivery of the hu 28 mmHg in an adenovirus vector were found to be highly effective in producing a rapid and

sustained reductio ypertensive rat models such as spontaneously hypertensive rats; two kidney, one clip
Goldblatt hyperten 6'1 2 hafta sensitive rats. Thg
heart, kidney, aort rse transcription-{

FLisa. Adenc

excellent candidate in treating alt-related hypertension as well as cardiovascular and renal diseases. hese results suggest the
feasibility of applying somatic gene therapy for treating hypertension and salt-related cardiovascular and renal disorders.

(Pharmakol Res, 1997 Jun; 35(6):517-522)



Adrenomedullin gene delivery reduces blood

pressure in spontaneously hypertensive rats.

Chao J, Jin L, Lin KF, Chao L.
Department of Biochemistry and Molecular Biology, Medical University of South
Carolina, Charleston 29425, USA.

Adrenomedulliﬂ@OM i o natont sinconatiiin nontida ln thic odiadis vain avnlovad tho affantc of o ntinuous Supply
of ADM by some_r 207 taining the
human ADM c us virus 3'-long
terminal repeaf2QQV- 185 bn of human
ADM in SHR w, zﬁen_i d reverse
transcription-po raj DM plasmid
DNA in young 450 SH D to 5 wk (p <
0.05). A sec;onq| 'ngctk in blood
pressure for an%ther 3 f 22 mmHg
in SHR was 0b i DNA (185
+/- 1.7 mmH ) 5 observed
after inject , as
compared #Rth , n = 6).
Similarly, injection @f eduction in blood

pressure for up to 6 wk. Antibodies to either human ADM or its plasmid DNA were not detected in rat sera after
the second injection. These studies K@RArOk: intravenous injeclAdrenomedulinene in hypertensive
rats results in expression of the foreign gene and induces a long-lasting reduction in blood pressure.

(Hypertens Res 1997;20:2692-2697)
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Atrial natriuretic peptide gene delivery
attenuates hypertension, cardiac hypertrophy,

and renal injury in salt-sensitive rats.
Lin KF, Chao J, Chao L.

To investigate potential therapeutic effects of atrial natriuretic peptide (ANP) gene delivery on renal
and cardiac disorders, adenovirus harboring the human ANP gene (Ad.RSV-cANP) was delivered

into Dahl salt-sensitive (DSS) rats on a gle intravenous injection of
the ANP gene caused a signif plood pressure increase 3
days post-injection and the e ore than 5 weeks. A
maximal blood pressure redul 92 MMHY ¥, 16 was observed after ANP

gene delivery, as compared with t 6 hf scted with Ad.CMV-LacZ.
Immunoreactive human ANP Ridney of rats after gene
delivery. ANP gene delivery caused sig enal blood flow, glomerular filtration
rate, sodium output, urine excretion, and urinary"®&8\VIP levels. These beneficial effects were
reflected morphologically by a reduction in cardiomyocyte size, attenuation of the glomerular-
sclerotic lesions, tubular injury and arterial thickening. This study demonstrated the usefulness of
somatic gene transfer as a new tool for ANP gene delivery in studying salt-related hypertension and
renal and cardiovascular diseases. In addition, the findings also suggest that ANP gene delivery
may have potential in therapeutic applications.

(Hum Gene Ther, 1998; (9);1429-1438)
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Prolonged reduction of high blood pressure with

human nitric oxide synthase gene delivery.
Lin KF, Chao L, Chao J.
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Hipertansiyon patogenezinde
etkili hedef genler.....

* Vazodilatasyon yapan genlerin
aktivasyonu
— Kallikrein-kinin sistem
— Atriyal natriuretik peptid
— Endotelyal nitrik oksit sentaz
— Adrenomedaullin

* Vazokonstruksiyon yapan genlerin
inhibisyonu
— RAAS sistem bilegenleri



Renin anjiotensin aldosteron sistemi
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AT1-R mRNA gen tedavisi & KB dususu
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M. lan Phillips et al. Prolonged Reduction of High Blood Pressure With an In Vivo,
Nonpathogenic, Adeno-Associated Viral Vector Delivery of AT,-R mRNA Antisense
Hypertension 1997,;29:374-378
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AT1-R mRNA gen tedavisi & KV degisiklikler

Uninjured Control Injured + AT, R-AS

4 ay sure ile
etkin KB dususu

Renovaskiiler ve miyokardiyal
hemodinamik ve yapisal olumliu etki

(30 mg'kg'day)

Neointima/Media

8]
Control LMSWV AT, ,R-AS losartan

Martens JR, et al. Prevention of renovascular and cardiac pathophysiological changes in

hypertension by angiotensin Il type 1 receptor antisense gene therapy.
Proc Natl Acad Sci USA. 1998;95:2664-2669
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ACE gen tedavisi & KB dususu
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Hongwei Wang, et al. Angiotensin I-Converting Enzyme Antisense Gene Therapy Causes
Permanent Antihypertensive Effects in the SHR
Hypertension 2000;35:202-208
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AT1-R/ACE gen tedavisi&KB ve KV degqisiklikler
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Hongwei Wang, et al. Angiotensin I-Converting Enzyme Antisense Gene Therapy Causes
Permanent Antihypertensive Effects in the SHR
Hypertension 2000,;35:202-208
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Renin anjiotensin aldosteron sistemi
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Anjiotensin Il tip 2 reseptor gen tedavisi;
KB ve KV degqisiklikler

Control ANG I —_— 4 i
\00 Q
O A AT2R ANG II é i
:IE: 00 o)  3-
E Saline E
Control —
- ontro ,g 25'
g Basal 1 Week 2 Weeks qé D -
c S 15
8 00 o " = ]
s T s |
»O) -
C .l > 05
2 -
N Control  Control AT2R

Control Control  AT2R Saline ANG I ANG I

Saline ANG I ANG I

Beverly L. Falcén, et al. Angiotensin Il type 2 receptor gene transfer elicits cardioprotective
effects in an angiotensin Il infusion rat model of hypertension

Physiol Genomics 19,;255-261, 2004
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Anjiotensin |l tip 2 reseptor gen tedavisi;
KB ve KV deqisiklikler
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Beverly L. Falcén, et al. Angiotensin Il type 2 receptor gene transfer elicits cardioprotective
effects in an angiotensin Il infusion rat model of hypertension

Physiol Genomics 19,;255-261, 2004
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Renin anjiotensin aldosteron sistemi
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Angiotensin-converting enzyme 2 as a novel
target for gene therapy for hypertension

Michael J. Katovich, Justin L. Grobe, Matt Huentelman and Mohan K. Raizada

(Exp Physiol 2005;90:299-305)

Mouse ACE2 Expression

12

¥

11

ACE2 Expression - Arbitrary Units (Normalized to 185)

GFP ACE2


http://ep.physoc.org/content/vol90/issue3/images/large/eph_116_f3.jpeg
http://ep.physoc.org/content/vol90/issue3/images/large/eph_116_f4.jpeg

DENEYSEL VE HAYVAN
CALISMALARINDAN KLINIGE

HIPERTANSIYON ASISI



&~ MEDICAL Tedavi kilavuzlarinda pek

o
» TRIBUNE | iciklik yok

Peki hipertansiyon asisi olabilir
mi?

VIESBADEN - Hipertansiyona
karsi asi yapilamaz mi?

Ya da koruyucu bir tedavi
gelistirilemez mi?

Uzmanlar hipertansiyona karsi
| edindikleri donanimdan
memnun.

Ne de olsa, gectigimiz yil mevcut
ilaclara yeni bir etken madde

sinifi eklendi.


http://www.medical-tribune.com.tr/content/sayi-02-06-7-nisan-2008
http://www.medical-tribune.com.tr/

Yuksek tansiyona karsi
alti ayhik asi gelistirdiler

ingiliz bilim adamlari, deniz salyangozundan

elde edilen bir protein kullanarak yuksek tansiyonu
tarihe gomecek bir bulugsa imza attilar.

Asl, ilaclardan daha etkili ve U¢ doz alindiktan sonra
alti ay boyunca tansiyonu kontrol altinda tutuyor.

Merkezi ingiltere’nin Cheshire bélgesinde bulunan

Protherics firmasi, mevcut ilac tedavisinden cok daha

etkili ve yan etkisiz bir "yuksek tansiyon asisi" gelistirdigini
acikladi. Sirketin uzmani Dr. Andrew Heath,

deniz salyangozundan alinan bir proteinin karacigerde pie
Uretilen "anjiyotensin” hormonuna etki ederek bu hormonun

kalp damarlarini daraltip kan basincini yukseltmesini engelledigini belirtti. Asi, vicudun
kendi bagisiklik sistemi icerisinde, tansiyonu yukselten hormona kargi 10 kat daha
etkili bir sekilde savasmasini sagliyor. Deneme asamasini tamamlayarak piyasaya
surulmeyi bekleyen ilacin hemen hemen hi¢bir yan etkisi yok. Asinin sadece birkac
hastada, nezle benzeri rahatsizliklar yarattigi belirtildi.



http://www.hurriyet.com.tr/

HIPERTANSIYON ASISI
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CYT006-AngQb ASISININ DIZAYNI

30 nm

Qbeta CYT006-AngQb
virus-like particle




CYT006-AngQb ASISININ DIZAYNI

DRVYIHPFHLVIHN...451 Angiotensinogen 451 aa

DRVYIHPFHL Angiotensin | 10 aa

DRVYIHPF Angiotensin Il 8 aa
RVYIHPF Angiotensin |l 7 aa

N-linked — @ CGG | DRVYIHPF |VLP-Angio2 (CYT006-AngQb)
vaccine
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VLP-Anaio1/2 DRVYIHP GGC | —
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PREKLINIK SONUCLAR-(1)

Hipertansiyonlu si¢can (SHR Rat)’da antikor etkinligi
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SHR ratlarin 0. 14. 21. ve 28 gunlerde CYT006-AngQb ile immunizasyonu



PREKLINIK SONUCLAR-(2)

Soluble Anjiotensin Il ile taninmig antikorlar
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PREKLINIK SONUCLAR-(3)

Kan basincinda anlamli azalma

SKBEEDKBEROKB

4565 08

CYTO06-
AngQb

A; p<0.001, B; % 7 azalma, p<0.01




KLINIK SONUCLAR

Faz Il calisma

Endikasyon

— Hafif yada orta derece HT (140-179/90-109 mmHg)
Dizayn

— Cift kor, randomize plasebo kontrollu

— 72 hasta, iki farkli doz

Calisma periyodu

— 4 ay + 8 ay monitorizasyon

Sonlanim noktasi

— KB uzerine etki (AKBM), Renin duzeyi
— Guvenilirligi, tolerans



CALISMANIN DIiZAYNI

12 months

24h ambulatory
blood pressure and
renin measurement

Injection

.
Ilr

safety follow up

300 pg CYT006-AngQb safety follow up

placebo




ANTIKOR CEVAPLARI

—— 100 ng CYT006-AngQb
-+ Placebo

-~ 300 ug CYT006-AngQb
p<0.01

affinity =1,4nM
| = 123 days

Mean+SEM, N=21 10 24




24 saatlik ambulatuar KB i1zlem
sonuclari (14. hafta)

Blood Pressure Profile over 24 Hours at Week 14

09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 00 01 02 03 04 05 06 OF 08
Clock Time

—e— —— placebo (SBP/DBFP), N=12
n 300 pg CYTOOEG-AngCQib (SBPF/DBP), N=21




AKB'’da giin icinde degisiklikler

(Bazal gore)

Placebo 100pg AngQb 300p,g Anng
N=22

f !;:0034
B systolic ABP
p

A
day-time
ABP
from

baseline

(mmHg) § diastolic ABP

=0.007
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p—D 0498 Mean+SEM




AKB’da sabahin erken saatlerinde degisim

A
ABP
from
baseline
(mmHg)
(placebo-corrected) 20

Clock Time

7:00

B systolic ABP
1 diastolic ABP

p—

——
p=0.012 (SBP), p=0.036 (DBP)

[ 13 mmHg
p=0.0035

L

25 mmHg
p<0.0001

Mean+SEM
N =21




AKB’da sabahin erken saatlerinde degisim
CYT006-AngQb vs ARB

KB’da azalma, mmHg
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YAN ETKILER ?
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CYT006-AngQb asisi
(klinik sonuclarin ozeti)

« CYT006-AngQb guvenilir olup ¢cok iyi tolere edilmistir
* Tek doz sonrasi immunolojik cevap orani %100’dur
* Pik antikor titresine 2-3 hafta sonra ulasiimigtir

« CYT006-AngQb tedavisinde uzun yasayan antikor cevabi
olusturulmus olup t1/2 yaklasik 4 aydir (Kompliyans)

« CYT006-AngQb 300ug tedavi dozu gunduz ABP’da anlamli
azalmaya yol agmisgtir

« Gunun erken saatlerinde kan basincinda belirgin azalmaya
ulasilmigtir, bu saatlerde cogu kardiyovaskuler olayin ortaya
ciktigi ozellikle vurgulanmahidir



Sonuc¢ olarak....

* HT sikligi epidemik olarak artiyor

* HT kontrol orani dusuk ve HT bagl
morbidite ve mortalite orani yuksek

* Geleneksel antihipertansif tedavi ile
basari sinirli

 Gen tedavisi ve HT asisi, klinik pratikte
bu sorunlari azaltma adina umut verici

* Klinik calismalara ihtiyac var
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