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GFR
Proteinüri
Aldosterone sekr.
Glomerüler skleroz

HT & HT & KV MORBKV MORBİİDDİİTE VE MORTALTE VE MORTALİİTETE

Adapted from Willenheimer R et al. Eur Heart J. 1999;20:997−1008; Dahlöf 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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AntihipertansifAntihipertansif ilailaççlarlar……..

•A; ACE-i/ARB

•B; Beta bloker

•C; (C)Kalsiyum kanal blokeri

•D; Diüretik
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AntihipertansifAntihipertansif tedavi ile;tedavi ile;

• Miyokard infarktüs (Mİ) riski % 20-25 
• İnme % 35-40
• Kalp yetersizliği (KKY) %40-50

Mİ
(%20-25)

İnme
(%35-40)

KKY
(%40-50)
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ABD VE TABD VE TÜÜRKRKİİYEDE YEDE 
HHİİPERTANSPERTANSİİYON KONTROL ORANIYON KONTROL ORANI

ABD TÜRKİYE*
*T*Tüürk hipertansiyon rk hipertansiyon prevalansprevalans ççalalışışmasmasıı



Geleneksel Geleneksel antihipertansifantihipertansif
tedavide sorunlar;tedavide sorunlar;
•• KompliyansKompliyans
•• İİlalaçç ile ilgili sorunlarile ilgili sorunlar

–– 24 saat etkinlik24 saat etkinlik
•• Sabaha karSabaha karşışı ggöörrüülen KB ylen KB yüükselmesikselmesi

–– Yan etkiYan etki
•• Organ hasarOrgan hasarıınnıı öönleme ?nleme ?



Kan Basıncı Hedefi ?
(JNC VII)

Komplike olmayan HT < 140/90 mmHg

Diabetes Mellitus < 130/80 mmHg

Hedef Organ Hasarı < 130/80 mmHg

Proteinüri > 1gr < 120/75 mmHg



AASK OAB <92

Hedef KB
(mmHg)

Ortalama Antihipertansif İlaç Sayısı

1

UKPDS DKB <85

ABCD DKB <75

MDRD OAB <92

HOT DKB <80

Çalışma 2 32

IDNT SKB/DKB 135/85

Hedef KB değerlerine ulaşmak için birden 
fazla antihipertansif ilaç gerekmektedir

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 Basınç
Bakris GL et al. Am J Kidney Dis. 2000;36:646-661. Lewis EJ et al. N Engl J Med. 2001;345:851-860.
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Günlük eklenen tablet sayısı
Mancia. Eur Heart J 1999,1(suppl L):14-19 

Tablet sayTablet sayııssıı ve ve kompliyanskompliyans
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Hastaların % 50’si reçete edilen ilacı almıyor



Slide Source
LipidsOnline

www.lipidsonline.org

Sabaha karşı yıkıcı KV hastalıklar 
3-4 kat daha fazla



GENOMGENOMİİK VERK VERİİ BBİİRRİİKKİİMMİİYLE YLE 
BBİİRLRLİİKTE ALTERNATKTE ALTERNATİİF F 

ANTANTİİHHİİPERTANSPERTANSİİF TEDAVF TEDAVİİ

GEN TEDAVGEN TEDAVİİSSİİ



Genetik varyasyon;

- Hastalığa eğilimi
- Hastalık progresyonu
- Tedaviye cevap
- İlaçlara bağlı yan etki 

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

““GenomeGenome--orientedoriented MediMediccineine””



KVHKVH’’dada GenGen--ÇÇevresel faktevresel faktöör etkiler etkileşşimiimi
Genetik faktörler

Diyet, Sigara, Stres

Hipertansiyon, Diyabet, Obesite,
Yaş, Lipid, Genetik zemin

Atheroskleroz

Miyokard
infarktüsü

İnme Periferik 
vasküler
hastalık

Çevre

Risk faktörleri

Fenotip



Kompleks hastalKompleks hastalııklarda (HT) klarda (HT) heterojeniteheterojenite

Kompleks 
fenotip

“Poligenik heterojenite”

“Çevresel faktörler”

Tuz alımı

Psikososyal stres Diet

Diğer

Gene+

Gene +
Gene -Gene+

Gene+

Gene -

Epistasis



CurrentCurrent StatusStatus of of CardiovascularCardiovascular Gene Gene 
TherapyTherapy
Tuomas T Rissanen and Seppo Ylä-Herttuala

Gene transfer for the therapeutic modulation of cardiovascular diseases is an expanding area
of gene therapy. During the last decade several approaches have been
designed for the treatment of hyperlipidemias, post-angioplasty restenosis, 
hypertension, and heart failure, and for protection of vascular by-pass grafts
and promotion of therapeutic angiogenesis. Adenoviruses (Ads) and adeno-
associated viruses (AAVs) are currently the most efficient vectors for delivering therapeutic
genes into the cardiovascular system. Gene transfer using local gene delivery techniques
have been shown to be superior to less-targeted intra-arterial or intra-venous applications.
To date, no gene therapy drugs have been approved for clinical
use in cardiovascular applications. In preclinical studies of therapeutic
angiogenesis, various growth factors such as vascular endothelial growth factors (VEGFs) and
fibroblast growth factors (FGFs), have shown positive results. Gene therapy also appears to
have potential clinical applications in improving the patency of vascular grafts and in treating
heart failure. Post-angioplasty restenosis, hypertension, and hyperlipidemias (excluding
homozygotic familial hypercholesterolemia) can usually be managed satisfactorily by
conventional approaches, and are therefore less favored areas for gene therapy. The
development of technologies that can ensure long-term, targeted, and regulated gene 
transfer, and a careful selection of target patient populations, will be very important for the
progress of cardiovascular gene therapy in clinical applications.

MolecularMolecular TherapyTherapy (2007) 15 7, 1233(2007) 15 7, 1233––1247.1247.

•• Hipertansiyon
• Hiperlipidemi
• Kalp yetmezliği
• Ateroskleroz
• Post anjioplasti restenoz
• Vasküler greft korunması



HHİİPERTANSPERTANSİİYON & GEN TEDAVYON & GEN TEDAVİİSSİİ

•• İİdeal deal viralviral vektvektöör sistem r sistem 
•• Hipertansiyon Hipertansiyon patogenezindepatogenezinde etkili etkili 

hedef gen(hedef gen(lerler))
•• VektoralVektoral genin genin kardiyovaskkardiyovasküülerler dokuya dokuya 

ulaulaşşmasmasıı
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Hipertansiyon gen tedavisinde Hipertansiyon gen tedavisinde 
ideal vektideal vektöörr……..

• Hücre içi ortamda veya mitoz sırasında 
ekspresyonunun bozulmaması

• Hedef hücre genetik yapısını etkilememesi
• Hedef gen dışındaki diğer genleri 

etkilememesi
• Güvenli olmalı ve kolay sentez edilebilmeli
• Yan etki ve komplikasyona sebep olmamalı

“İdeal vector for gene therapy hypertension and
cardiovascular disease; 
Adeno-associated virus (AAV) and lentivirus”
Razida MK and Sarkissian SD, Hypertension;6-9, 2006.
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Corti et al. Circulation 104,1856, 2001
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Hipertansiyon Hipertansiyon patogenezindepatogenezinde
etkili hedef genleretkili hedef genler……....
• Vazodilatasyon yapan genlerin 

aktivasyonu
– Kallikrein-kinin sistem
– Atriyal natriüretik peptid
– Endotelyal nitrik oksit sentaz
– Adrenomedüllin

• Vazokonstrüksiyon yapan genlerin 
inhibisyonu
– RAAS sistem bileşenleri
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EXPERIMENTAL KALLIKREIN GENE EXPERIMENTAL KALLIKREIN GENE 
THERAPY IN HYPERTENSION, THERAPY IN HYPERTENSION, 
CARDIOVASCULAR AND RENAL DISEASESCARDIOVASCULAR 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 multi-gene and multi-factorial disorder affecting about 25% of the population. Hypertensive subjects are more
likely to develop other cardiovascular diseases such as peripheral vascular disease, coronary heart disease, congestive heart
failure and cerebrovascular disease. To demonstrate potential therapeutic effects of somatic gene delivery in treating
hypertension, we delivered human tissue kallikrein in the form of naked DNA or in an adenovirus vector into hypertensive rats. 
Naked DNA constructs were delivered into spontaneously hypertensive rats via intramuscular, intravenous, intraportal vein and
intraperitoneal routes. A single injection of human kallikrein DNA construct caused a sustained reduction of blood pressure which
began 1 week post-injection and continued for more than 6 weeks. The hypotensive effect caused by somatic gene delivery of 
human tissue kallikrein in hypertensive rats is reversed by aprotinin, a potent tissue kallikrein inhibitor. Both systemic and local
delivery of the human tissue kallikrein gene in an adenovirus vector were found to be highly effective in producing a rapid and
sustained reduction of blood pressure in hypertensive rat models such as spontaneously hypertensive rats; two kidney, one clip
Goldblatt hypertensive rats; and Dahl salt-sensitive rats. The expression of human tissue kallikrein in rats was identified in the
heart, kidney, aorta, lung and liver by reverse transcription-polymerase chain reaction followed by Southern blot analysis and by

ELISA. Adenovirus-mediated kallikrein gene delivery also resulted in the
attenuation of glomerular and tubular damage and reduction of the left
ventricular mass and cardiomyocyte size in Dahl salt-sensitive rats fed a 
high salt diet. The ability of kallikrein gene delivery to produce a wide spectrum of beneficial effects makes it an 
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)

KB
28 mmHg
6-12 hafta

Glomerüler ve tübüler
hasarda azalma

Sol ventrikül kitlesi ve 
Miyozit boyutunda azalma



AdrenomedullinAdrenomedullin gene gene deliverydelivery reducesreduces bloodblood
pressurepressure in in spontaneouslyspontaneously hypertensivehypertensive ratsrats..

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

Adrenomedullin (ADM) is a potent vasoactive peptide. In this study, we explored the effects of a continuous supply
of ADM by somatic gene delivery on spontaneously hypertensive rats (SHR). DNA constructs containing the
human ADM cDNA fused to either the cytomegalovirus promoter (CMV-cADM) or Rous Sarcoma virus 3'-long
terminal repeat (RSV-cADM) were intravenously injected into SHR through the tail vein. Expression of human
ADM in SHR was identified in the kidney, adrenal gland, heart, and lung by radioimmunoassay and reverse
transcription-polymerase chain reaction followed by Southern blot analysis. A single injection of ADM plasmid
DNA in young adult SHR (7 wk old) caused a significant reduction in systolic blood pressure for up to 5 wk (p < 
0.05). A second injection of CMV-cADM 5 wk after the first delivery resulted in a further reduction in blood
pressure for another 3 wk (p < 0.001). A maximal blood pressure reduction of 22 mmHg
in SHR was observed 7 wk after injection of CMV-cADM plasmid DNA (185 
+/- 1.7 mmHg, n = 6, p < 0.001), and a reduction of 15 mmHg was observed
after injection of RSV-cADM (192 +/- 2.7 mmHg, n = 6, p < 0.001), as 
compared with control rats given vector DNA (207 +/- 2.4 mmHg, n = 6).
Similarly, injection of CMV-cADM plasmid DNA in adult SHR (10 wk old) resulted in a significant reduction 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 indicate that intravenous injection of the human ADM gene 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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http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Chao%20J%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
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http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Chao%20L%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus


AtrialAtrial natriureticnatriuretic peptidepeptide gene gene deliverydelivery
attenuatesattenuates hypertensionhypertension, , cardiaccardiac hypertrophyhypertrophy, , 
andand renalrenal injuryinjury in saltin salt--sensitivesensitive ratsrats..
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 high-salt diet. A single intravenous injection of 
the ANP gene caused a significant delay of blood pressure increase 3 
days post-injection and the effect lasted for more than 5 weeks. A 
maximal blood pressure reduction of 32.8 mmHg was observed after ANP 
gene delivery, as compared with that of control rats injected with Ad.CMV-LacZ. 
Immunoreactive human ANP can be detected in the heart, lung, and kidney of rats after gene 
delivery. ANP gene delivery caused significant increases in renal blood flow, glomerular filtration
rate, sodium output, urine excretion, and urinary cGMP 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)

KB
32 mmHg

6 hf
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ProlongedProlonged reductionreduction of of highhigh bloodblood pressurepressure withwith
humanhuman nitricnitric oxideoxide synthasesynthase gene gene deliverydelivery..
Lin KF, Chao L, Chao J.
Department of Biochemistry and Molecular Biology, Medical University of South 
Carolina, Charleston 29425, USA.

Endothelium-derived nitric oxide (NO) in peripheral vessels has been shown to modulate vascular resistance and
blood pressure. We explored the effect of a continuous supply of human endothelial NO synthase (eNOS) on the
blood pressure of spontaneously hypertensive rats (SHR) by somatic gene delivery. A DNA construct containing
the human eNOS gene fused to the cytomegalovirus promoter/enhancer was injected into SHR through the tail
vein. A single injection of the naked eNOS plasmid DNA caused a significant reduction of systemic blood pressure
for 5 to 6 weeks in SHR, and the effect continued for up to 10 to 12 weeks after a second injection. The
differences were significant from 2 to 12 weeks postinjections (n=6, P<.01). In a separate experiment, L-arginine, 
the substrate of eNOS, was supplied in drinking water at a concentration of 7.5 g/L for 11 weeks after eNOS gene 
delivery. A maximal blood pressure reduction of 21 mm Hg in SHR was
observed with eNOS DNA compared with that of control SHR injected with
vector DNA (181.9+/-1.46 versus 202.7+/-2.79 mm Hg, mean+/-SEM, n=6, 
P<.01). Human eNOS gene delivery induces significant increases in urinary and aortic cGMP levels and
urinary and serum nitrite/nitrate content (P<.05), while no significant differences in body weight, heart rate, water
intake, food consumption, or urine excretion were observed. These results indicate that somatic delivery of the
human eNOS gene induces a prolonged reduction of high blood pressure and raises the potential of using eNOS
gene therapy for hypertension and cardiovascular diseases.

(Hypertension 1997:30;307-313)

12 hf
KB

21 mmHg
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Hipertansiyon Hipertansiyon patogenezindepatogenezinde
etkili hedef genleretkili hedef genler……....
• Vazodilatasyon yapan genlerin 

aktivasyonu
– Kallikrein-kinin sistem
– Atriyal natriüretik peptid
– Endotelyal nitrik oksit sentaz
– Adrenomedüllin

• Vazokonstrüksiyon yapan genlerin 
inhibisyonu
– RAAS sistem bileşenleri
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M. Ian Phillips et al. Prolonged Reduction of High Blood Pressure With an In Vivo, 
Nonpathogenic, Adeno-Associated Viral Vector Delivery of AT1-R mRNA Antisense
Hypertension 1997;29:374-378

9 hafta, ~23 mmHg

AT1AT1--R R mRNAmRNA gen tedavisi & KB dgen tedavisi & KB düüşşüüşşüü
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Martens JR, et al. Prevention of renovascular and cardiac pathophysiological changes in 
hypertension by angiotensin II type 1 receptor antisense gene therapy. 
Proc Natl Acad Sci USA. 1998;95:2664-2669

4 ay süre ile 
etkin KB düşüşü

Renovasküler ve miyokardiyal
hemodinamik ve yapısal olumlu etki

AT1AT1--R R mRNAmRNA gen tedavisi & KV degen tedavisi & KV değğiişşiklikleriklikler

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Martens%20JR%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
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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

ACE gen tedavisi & KB dACE gen tedavisi & KB düüşşüüşşüü
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AT1AT1--R/ACE gen tedavisi&KB ve KV deR/ACE gen tedavisi&KB ve KV değğiişşiklikleriklikler
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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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ReninRenin anjiotensinanjiotensin aldosteronaldosteron sistemisistemi

Konstrüksiyon, proliferasyon Dilatasyon, antiproliferasyon

http://ep.physoc.org/content/vol90/issue3/images/large/eph_116_f1.jpeg


Beverly L. Falcón, et al. Angiotensin II type 2 receptor gene transfer elicits cardioprotective
effects in an angiotensin II infusion rat model of hypertension
Physiol Genomics 19;255-261, 2004

AnjiotensinAnjiotensin II tip 2 reseptII tip 2 reseptöör gen tedavisi;r gen tedavisi;
KB ve KV deKB ve KV değğiişşiklikleriklikler
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AnjiotensinAnjiotensin II tip 2 reseptII tip 2 reseptöör gen tedavisi;r gen tedavisi;
KB ve KV deKB ve KV değğiişşiklikleriklikler

Beverly L. Falcón, et al. Angiotensin II type 2 receptor gene transfer elicits cardioprotective
effects in an angiotensin II infusion rat model of hypertension
Physiol Genomics 19;255-261, 2004
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ReninRenin anjiotensinanjiotensin aldosteronaldosteron sistemisistemi

Konstrüksiyon, proliferasyon Dilatasyon, antiproliferasyon
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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)
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DENEYSEL VE HAYVAN 
ÇALIŞMALARINDAN KLİNİĞE

HİPERTANSİYON AŞISI



Peki hipertansiyon aşısı olabilir 
mi?
VİESBADEN - Hipertansiyona 
karşı aşı yapılamaz mı? 
Ya da koruyucu bir tedavi 
geliştirilemez mi? 
Uzmanlar hipertansiyona karşı
edindikleri donanımdan 
memnun. 
Ne de olsa, geçtiğimiz yıl mevcut 
ilaçlara yeni bir etken madde 
sınıfı eklendi.

Tedavi kılavuzlarında pek 
değişiklik yok

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


İngiliz bilim adamları, deniz salyangozundan 
elde edilen bir protein kullanarak yüksek tansiyonu 
tarihe gömecek bir buluşa imza attılar. 
Aşı, ilaçlardan daha etkili ve üç doz alındıktan sonra 
altı ay boyunca tansiyonu kontrol altında tutuyor.

Merkezi İngiltere’nin Cheshire bölgesinde bulunan 
Protherics firması, mevcut ilaç tedavisinden çok daha 
etkili ve yan etkisiz bir "yüksek tansiyon aşısı" geliştirdiğini 
açıkladı. Şirketin uzmanı Dr. Andrew Heath, 
deniz salyangozundan alınan bir proteinin karaciğerde 
üretilen "anjiyotensin" hormonuna etki ederek bu hormonun 
kalp damarlarını daraltıp kan basıncını yükseltmesini engellediğini belirtti. Aşı, vücudun 
kendi bağışıklık sistemi içerisinde, tansiyonu yükselten hormona karşı 10 kat daha 
etkili bir şekilde savaşmasını sağlıyor. Deneme aşamasını tamamlayarak piyasaya 
sürülmeyi bekleyen ilacın hemen hemen hiçbir yan etkisi yok. Aşının sadece birkaç
hastada, nezle benzeri rahatsızlıklar yarattığı belirtildi.

Yüksek tansiyona karşı
altı aylık aşı geliştirdiler

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


HHİİPERTANSPERTANSİİYON AYON AŞŞISIISI



CYT006-AngQb AŞISININ DİZAYNI



CYT006-AngQb AŞISININ DİZAYNI



Hipertansiyonlu sıçan (SHR Rat)’da antikor etkinliği 

PREKLPREKLİİNNİİK SONUK SONUÇÇLARLAR--(1)(1)

SHR ratların 0. 14. 21. ve 28 günlerde CYT006-AngQb ile immünizasyonu

İmmünizasyondan sonraki günler
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Soluble Anjiotensin II ile tanınmış antikorlar

PREKLPREKLİİNNİİK SONUK SONUÇÇLARLAR--((22))
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Kan basKan basııncncıında anlamlnda anlamlıı azalmaazalma

PREKLPREKLİİNNİİK SONUK SONUÇÇLARLAR--((33))

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

SKB DKB OKB



• Endikasyon
– Hafif yada orta derece HT (140-179/90-109 mmHg)

• Dizayn
– Çift kör, randomize plasebo kontrollü
– 72 hasta, iki farklı doz

• Çalışma periyodu
– 4 ay + 8 ay monitörizasyon

• Sonlanım noktası
– KB üzerine etki (AKBM), Renin düzeyi
– Güvenilirliği, tolerans

KLKLİİNNİİK SONUK SONUÇÇLARLAR
Faz II Faz II ççalalışışmama



ÇÇALIALIŞŞMANIN DMANIN DİİZAYNIZAYNI



ANTANTİİKOR CEVAPLARIKOR CEVAPLARI



24 saatlik 24 saatlik ambulatuarambulatuar KB izlem KB izlem 
sonusonuççlarlarıı (14. hafta)(14. hafta)



AKBAKB’’dada ggüün in iççinde deinde değğiişşiklikleriklikler
(B(Bazal gazal göörere))



AKBAKB’’dada sabahsabahıın erken saatlerinde den erken saatlerinde değğiişşimim



AKBAKB’’dada sabahsabahıın erken saatlerinde den erken saatlerinde değğiişşimim
CYT006CYT006--AngQbAngQb vs ARBvs ARB
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YAN ETKYAN ETKİİLERLER ??



CYT006-AngQb aşısı
(klinik sonuçların özeti)

•• CYT006CYT006--AngQbAngQb ggüüvenilir olup venilir olup ççok iyi ok iyi toleretolere edilmiedilmişştirtir

•• Tek doz sonrasTek doz sonrasıı immimmüünolojik cevap orannolojik cevap oranıı %100%100’’ddüürr

•• Pik antikor Pik antikor titresinetitresine 22--3 hafta sonra ula3 hafta sonra ulaşışılmlmışışttıırr

•• CYT006CYT006--AngQbAngQb tedavisinde uzun yatedavisinde uzun yaşşayan antikor cevabayan antikor cevabıı
oluoluşşturulmuturulmuşş olup  t1/2 yaklaolup  t1/2 yaklaşışık 4 aydk 4 aydıır (r (KompliyansKompliyans))

•• CYT006CYT006--AngQbAngQb 300300µµg tedavi dozu gg tedavi dozu güündndüüz z ABPABP’’dada anlamlanlamlıı
azalmaya yol aazalmaya yol aççmmışışttıırr

•• GGüünnüün erken saatlerinde kan basn erken saatlerinde kan basııncncıında belirgin azalmaya nda belirgin azalmaya 
ulaulaşışılmlmışışttıır, bu saatlerde r, bu saatlerde ççooğğu u kardiyovaskkardiyovasküülerler olayolayıın ortaya n ortaya 
ççııktktığıığı öözellikle vurgulanmalzellikle vurgulanmalııddıırr



Sonuç olarak….

• HT sıklığı epidemik olarak artıyor
• HT kontrol oranı düşük ve HT bağlı

morbidite ve mortalite oranı yüksek
• Geleneksel antihipertansif tedavi ile 

başarı sınırlı
• Gen tedavisi ve HT aşısı, klinik pratikte 

bu sorunları azaltma adına umut verici
• Klinik çalışmalara ihtiyaç var
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