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Opliopoc TnC Xpoviac Neppikn¢c Nooou

1. Ne@pikil BAGRN €1Ti > 3 PAVEG: OOUIKEC 1] AEITOUPYIKEC DlaTapaxEC TOU VEQPPOU, UE
i Xwpic ¥ GFR, ekdNAOUPEVEC E:
* [laBoAoyoavaTopiKEC AAAOIWCOEIC
N
* A€iKTEG VEPPIKNG PAABNG: DIATAPAXEG TWV ECETACEWYV TOU QiATOS ) TWV OUPWV

N TWV ATTEIKOVIOTIKWY OOKIMATIWYV

2. GFR <60 ml/min/1.73m? g1ri > 3 JARVEG UE 1] XWPIC veppIkr BAGRN

K/DOQI clinical practice guidelines for chronic kidney Disease, Am J Kidney Dis 2002



Alayvwaon ¢ Xpoviag Neppikne Noaou

Early-stage kidney disease is usually asymptomatic, requiring laboratory tests for detection?

Guideline-recommended laboratory tests to evaluate and stage kidney disease include

QGFR | — Albuminuria (UACR)
Index of kidney function j Marker of kidney damage

Clinical diagnosis of CKD is A Early detection facilitates the
defined as UACR >30 mg/g and ‘® appropriate diagnosis and
eGFR <60 mL/min/1.73m2 which m treatment of acute and chronic

persists for >3 months? kidney diseases

The ADA 2020 guidelines recommend screening for kidney dysfunction in patients with diabetes at least annually3#

ADA, American Diabetes Association; eGFR, estimated glomerular filtration rate; UACR, urine albumin-to-creatinine ratio
1. Levey AS, et al. JAMA 2015;313:837-846; 2. Kidney Disease: Improving Global Outcomes (KDIGO) CKD Work Group. Kidney Int Suppl 2013;3:1-150; 3. American Diabetes Association. Diabetes Care
2020;43(suppl 1):S37-S47; 4. American Diabetes Association. Diabetes Care 2020;43(suppl 1):S135-S151



Prevalence of CKD and Estimated Number of Adults with CKD In the US

(NHANES 88-94)

- Descrioti GER Prevalence*
age escription (ml/min/1.73 m?) N (1000s) 0%
Kidney Damage with Normal
1 or * GER > 90 5,900 3.3
5 Kidney Damage with Mild 50-89 5300 30
GFR
3 Moderate J GFR 30-59 7,600 4.3
4 Severe I GFR 15-29 400 0.2
5 Kidney Failure < 15 or Dialysis 300 0.1

*Stages 1-4 from NHANES III (1988-1994). Population of 177 million with age >20. Stage 5 from USRDS (1998), includes approximately 230,000 patients treated by
dialysis, and assuming 70,000 additional patients not on dialysis. GFR estimated from serum creatinine using MDRD Study equation based on age, gender, race and
calibration for serum creatinine. For Stage 1 and 2, kidney damage estimated by spot albumin-to-creatinine ratio >17 mg/g in men or >25 mg/g in women in two

measurements.



[Tapayovrtec Kivouvou XNN

[Nlapayovrec «eutt@Beiac» (susceptibility)

* VEVETIKI & OIKOYEVEIOKN TTPOdIAB6EON

* @QUAN (Appo-auepikavol, Appo-Caribbeans, lvdo-aoiareg),
* guPpUOUNTPIKOI TTAPAYOVTEG (XOMNAG PApPOC yEVVNONG)

* KOIVWVIKO-OIKOVOUIKOI TTaPAYOVTEG

* MEYAAN NAIKia

* APPEV PUAO

Epidemiology and pathophysiology of CKD. In: Floege J., Johnson R.J., and Feehally J. (Eds). Comprehensive Clinical Nephrology,
4th Ed. Mosby Elsevier, Philadelphia, PA, 2010

CKD: Staging and Principles of Management. In: NKF, Primer on Kidney Diseases, Elsevier, Philadelphia, PA, 2005



[Tapayovrtec Kivouvou XNN
[lapayovrec «évapénc» (Initiation)

e 20KXapwodnc d1apNATNG

* ApTtnplakn YTrEpTaon

 AucAimoaiuia

« Kapodlayyeiakn vOoog

* [laxuoapkia/MeTaBOAIKO 2UvOpPOUO

e YTrepoupiIxaluia

« Kartvioua

* Neppotogikoi TTapdayovtec (MZAD, oKIaoTIKA, Bapéa NETAAAQ)

Epidemiology and pathophysiology of CKD. In: Floege J., Johnson R.J., and Feehally J. (Eds). Comprehensive Clinical Nephrology,
4th Ed. Mosby Elsevier, Philadelphia, PA, 2010

CKD: Staging and Principles of Management. In: NKF, Primer on Kidney Diseases, Elsevier, Philadelphia, PA, 2005



[TapayovTtec Kivouvou XNN
[Napayovrec «£EEAIENCY (progression)

o PTWYOC YAUKAIUIKOC EAEYXOC

 Mn puBuilouevn AY

* [lpwTeivoupia

* AuoAhimoaiuia

« Kapodiayyeiakn vooog

* [laxuoapkia/MeTaBOAIKO 2UvOPOUO

e YTrepoupIxaluia

« Karvioua

* Neppotogikoi TTapdayovtec (MZAD, oKIaoTIKA, Bapéa NETAAAQ)
* MeydaAn nAikia, appev QUAO, YEVETIKN TTPOdIABEON
« ONA

Epidemiology and pathophysiology of CKD. In: Floege J., Johnson R.J., and Feehally J. (Eds). Comprehensive Clinical Nephrology,
4th Ed. Mosby Elsevier, Philadelphia, PA, 2010

CKD: Staging and Principles of Management. In: NKF, Primer on Kidney Diseases, Elsevier, Philadelphia, PA, 2005



Quoikn Mopeia XNN

[EeS— No Treatment

— Current Treatment

Early Treatment

National Kidney
Foundation-

Kidney Failure

|
|
i
i
i
|
1
|
4

7

Time (years)

TH Hostetter, National Kidney Disease Education Program, 2003.




210X0I1 NMNpoAnywng Tng XNN

Avayvwpion TTapayovTwy KivOuvou
‘Eykaipn oiayvwon XNN
v
EmBpaduvon EKTTWOoNG VEPPIKNG AEITOUPYiag

KaBuoTtEpnon apcpo;('wcng kKal eceAicnc XNN



AiTia XNN TeAIkoU oTadiou

Prevalence Among
Patients with Kidney

Disease Maior Txees sExameles*Z Failure**

Diabetic kidney Type 1 and type 2 diabetes 33%
disease
Nondiabetic Glomerular diseases 19%
kidney diseases (autoimmune diseases, systemic
infections, drugs, neoplasia)
Vascular diseases 21%
(hypertension, renal artery disease,
microangiopathy)
Tubulointerstitial diseases 4%
(urinary tract infection, stones,
obstruction, drug toxicity)
Cystic diseases 6%
(polycystic kidney disease)
Kidney Diseases Allograft nephropathy (chronic rejection) -NA
in the kidney Drug toxicity (cyclosporine or
transplant tacrolimus)
recipient Recurrent diseases (glomerular
diseases)

Transelant glomeruloeathz

K/DOQI clinical practice guidelines on hypertension and antihypertensive agents in chronic kidney disease.
Am J Kidney Dis 2004




[MapayovTeg Kivouvou yia XNNT2
ApTnpiakn Ymepraon



AY kol XNN

“...Hypertension represents

an important cause of CKD< AY > < XNN >

but it Is also a conseguence
of it...”

P.A. Sarafidis, G.L. Bakris. Kidney disease and hypertension
In: Lip G and Hall J (eds). Comprehensive Hypertension. Elsevier, London, 2007



2. XETIKOC Kivouvocg avatrtueng T2XNA og 332,544 avOopec oTn WEAETN
MRFIT (Adjusted Relative Risk)3

22.1°%*

Adjusted Relative Risk

Optimal Normal High Stage 1 Stage 2 Stage 3 Stage 4
—~

Normal ]
* p<0.001 Hypertension

Blood Pressure Category

§ Men with optimal blood pressure was the reference category.

Klag MJ, et al. NEJM 1996;334:13-18.



OpICuOG

«YTTEPTAOIKN VEPPOTTABEIO» I «UTTEPTACIKN VEQPOOKANPUVON»

Opoc¢ T1OU avagepdTav TTAPAdOCIOKA OTn VEPPIK VvVOOO TIOU Eival
QTTOTEAECUO TNG TTAPOUCIiac pakpoxXpoviag AY kal n otroia TrepIAauBAavel
TTPOOOEUTIKA ETTIOEIVOUUEVN VEQPIKN AEITOUPYIO KAl TTPWTEIVOURIa ouvnOwC
xaunAou-perpiou emmimmedou (0.5-3 gr/ 24wpo), he N Xwpic BAaBn oe aAAa

Opyava-oTOXouc.

Arrapaitntn n amrouaia aAAng méavnc diayvwaong



ETiTToAaopoC
Y1reptaoikng Neppotradeiag

H akpiBrn¢ ouxvornta tn¢ vOoou TTapauével ayvwarn OIOTI:

O1 aoBeveic ouyxva TTAPATTEUTTOVTAI YIa VEQPOAOYIKN €KkTipnon otav o GFR gival Ndn | Kai
MOVEGC OUVOOEC eKONAWOEIC gival N AY Kal N ATTIa/METPIA TTPWTEIVOUPIA

H trapoucia tng AY 0Oev Tmrepiopietal yOvo o€ ao0Beveic PE KAQOOIKA UTTEPTAOIKN)
VEPPOTTAOEIQ

Ta euprjpata oTn Blowia veppou, 0Tav auTn TTPAYUATOTIOIEITAI, €ival un €10IKA

H utrepTaoIKn VEQPOTTABEIO KATATACOETAI CUVNOWG YE TNV IOXAIMIKI VEQPPOTTABEIN

Ls 2" ouyvoTepn aiTia évapéng UTTOKATAOTAONG VEPPIKNS AsiToupyiag (15-25%) uetd Tn

d1aBNTIKN VEQPIKA VOOO



AiTia XNN TeAIkoU oTadiou

Prevalence Among
Patients with Kidney

Disease Maior Txees sExameles*Z Failure**

Diabetic kidney Type 1 and type 2 diabetes 33%
disease
Nondiabetic Glomerular diseases 19%
kidney diseases (autoimmune diseases, systemic
infections, drugs, neoplasia)
Vascular diseases 21%
(hypertension, renal artery disease,
microangiopathy)
Tubulointerstitial diseases 4%
(urinary tract infection, stones,
obstruction, drug toxicity)
Cystic diseases 6%
(polycystic kidney disease)
Kidney Diseases Allograft nephropathy (chronic rejection) -NA
in the kidney Drug toxicity (cyclosporine or
transplant tacrolimus)
recipient Recurrent diseases (glomerular
diseases)

Transelant glomeruloeathz

K/DOQI clinical practice guidelines on hypertension and antihypertensive agents in chronic kidney disease.
Am J Kidney Dis 2004




Prevalence of Hypertension
In Chronic Renal Diseases
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MCN CIN IgA MGN APKD DN MPGN FSGN

MCN=minimal change nephropathy CIN=chronic interstitial nephritis IgA=IgA nephropathy
MGN=membranous glomerulonephritis APKD=adult-onset polycystic kidney disease DN=diabetic nephropathy

MPGN=membranoproliferative glomerulonephritis FSGN=focal segmental glomerulonephritis

Smith MC and Dunn MJ, in Hypertension.
Laragh JH, Brenner BM. Raven Press; 1995:2081-2101.



Baaoikn aitia XNN TeAIKOU oTadiou aoBevwy TTOU EVTAOCOVTAl O€
TTPOYPAMMA UTTOKATAOTAONG TNG VEPPIKNC AEITOUupyiac

Alha YTELPUNATOVEPPITIS

No. acOsvov

> 700 = = [Ipoéxtaon
3 B — 05% Cl
& 600
2
S = 500 —
T 3
s A0 520,240
5 300 -
&8 281,355
qg‘ 200 —
Q.
z o 243,524
L | | | | | | | | |

1984 1988 1992 1996 2000 2004 2008

United States Renal Data System. Annual data report. 2000.



ANNANT

H apTnpiakn uttEPTaan €ivail O TTI0 OUXVOC

TPOTTOTTOINCIMOC TTapAyovTac Kivouvou yvia XNN



lOTOAOYIKQ EUPHMATO
Y1reptaoikng Negpotradeiag

ApTnpiooKARpUVON KaBoAIKn Ivido€IdNG VEKpWON
ME EvatToB£0€1G UOAIVNG OTTEIPANATOOKANPUVON o€ KOKONOn utrépraon



duoikn 1oTopia AY

AIANQZH

QuoioAoyiki

, XNN Zradiou 1 XNN Zradiou 2
VE@P. AEITOUpYia

ANAMNTY=H NATPIO-EYAIZOHTHZ AY € - 15-30% MIKPOAEUKWHATIVOUpPIO

BAdGBn ot 5-10% ZTTAVIO VEQPWOIKOU

Amrwisia dipping Opyava-oTOXoUg HOKPOAEUKWHATIVOUpPIQ EMITTESOU

MAKPOXPONIA ANENAPKHZ EAEMXOZ Al (w.x. ZAMN>160mmHg)

Taxeia | GFR XNNTZ evrog 10-15 eTwyv




AIJOOUVAMIKOI uNXaVvIoUOi VEPPIKNS BAABNC OTNV UTTEPTAON

H veppikn BAaBn €ival attoTEAeoua

1) TNC OTTEIPAUATIKAG UTTEPTAONG KAl UTTEPDINONONG AOYW ATTWAEIOC TWV
QUTOPPUBUICTIKWY UNXAVIOPWY TTOU OTNV dpxXIKA ¢Aacn TnG 1010TTabouc
UTTEPTACONG €ival QUOIOAOYIKOI

2) TNG OTTEIPAPATIKAC I0XAIMIAC KAl UTTOAIUATWONG TTOU OQEIAETAI O€
OTEVWON TWV TTPOCTTEIPAMATIKWY aAYYEIiwV (OTTWES cuppaivel aTn
oofapr VEPPIKA OTEVWON)

Hypertension. 2004;44:595



[TaBoyeveTIKOI TTAPAYOVTEC UTTEPTATIKNG VEPPIKNG BAABNS

1) H ouoTtnuatikn augnon Tou gopTtiou TG Al
2) 0 BaBPOC TTOU TO POPTIO AUTO PETADIOETAI OTO VEPPIKO AYYEIAKO OEVTPO

3) N OEKTIKOTNTA TWV TOTTIKWV I0TWV O€ KABE BaBuo empapuvonc.



AY, otreipauaTikn aigartikn mmapoxn kar XNN

Amount
apTNPIOKNA UTTEPTOON E‘ll' blood Diameter of Blood
in vessel blood vessel pressure

OTTEIPAPATIKN UTTEPTAON/
loxaihia

MNor mal High
l MNormal

r'*-ln.m mal

OTTEIPANATO-OKAPUVOT Too much g High
’:ﬁl i
MNormal

Normal H1--h




2 TTEIPAMATIKIN UTTEPTAON, UTTEPDINBNON, TTPWTEIVOUPIX

Normal Diabetes ACE inhibitors/Angiotensin
receptor blockers

Constricted efferent arteriole
(increased pressure)

.+« o — Glomerular loss
of proteins

A*_A Proteins stored in

cytoplasm cause cell
\ activation and inflammation
Proximal tubule

Glomerulus Proximal tubule

Podocyte — Lumen of >

Capsular tubule .
Basement membrane > space

Capillary endothelium

Proteins
stored in
cytoplasm

Ritz E. Pathogenesis, Clinical Manifestations and Natural History of Diabetic Nephropathy. In: Feehally J, Floege J, Johnson RJ
(eds). Comprehensive Clinical Nephrology, 3 Edn. Mosby Elsevier, Philadelphia, PA, 2007




E=EAI=H THZ XPONIAZ NE®PPIKHZ NOZQOY

— YIIEPTAZH
\ < ATATAPAXH THX AYTOPPY®OMIZHX
ENAOZITEIPAMATIKH
YIIEPTAXH 1
l EIIIIIAEON AIIQAEIA NEOPONOQN
AEYKOMATOYPIA T

-»> KAPATAITEIAKH KAI AOITITH NOXHPOTHTA KAI ONHTOTHTA

H avtwreptaocikn aymyn ot XNN groysdel 611 HEL®GT] TOL KIVOUVOUL Y10 KOPOLAYYELOKI] VOGO
Kol otV otadepomoinon - emPpadvven tng eEEMENGS TS ve@pIkng vosov (guideline 1)



[TaBoyevela Ytreptaoikne NeppotrdBeiag

[TapdyovTec KIVOUVOU EP@AVIoNG Kal ECEAIENC TNC VOOOU

= YwnAa emritreda Al'l kal pakpoxpovia AY

= XapnAo Bapog yeévvnong (| apiBuoc veppwvwy)
* |OTOPIKO TTPOEKAQUWIAC-EKAQUWIOC

* [MTaxuoapkia

= YTTEpoupIxXallia

" ApPO-AUEPIKAVIKI KATAYWYN



KAIvik Eikova (1)

H AY eugavilel ueyaAo eUPOC CUPNTITWHATWV:
- ACUUTTTWMATIKI VOOOG
= KAIVIKEC eKONAWOEIC OXETICOMEVEC ME TIC HAKPOTTPOBECUES ETTITTAOKEG

= KAIVIKEC eKONAWOEIC OXETICOUEVEG UE TN BeparTreia

ATrapaitnTa BAuaTa

- AQEnN AeTTTopEPOUC 1I0TOPIKOU (NAIKIa €vapeng, TTapAyovTeEG Kapdiayy. KivOUvou,
QPIBUOGC AVTIUTTEPTACIKWY PAPUAKWY, KANPOVOUIKO IOTOPIKO) KAl EKTEVAC KAIVIKI
eceETaoN

- Algpeuvnon yia TTapouaia BAGBNG opyavou-oTOX0U

- Algpeuvnon yia TTapouadia meavwy dsuTepOTTaB0oUC aitiou AY



KAIvikn Eikova (1)

2uvnBEoTEPN KAIVIKA EKONAWGON

Ke@aAaAyia IVIOQKNG, KUpPiwg, EVTOTTIONG KAl opulovTa XApOaKTnPa

2.€ UTTEPETTEIYOUOEC UTTEPTAOIKEC KATAOTAOEIC (KAKONOBNC utréEpTaon)

- Eykepalotrdbela ) -
= O&U TTVEUHNOVIKOS 0idnua

= AlQTapaAXEC VONTIKWY AEITOUPYIWV , )
=2 AIOXWPIOCHOG AOPTAS
- EMANTITIKEC KPIOEIC : ; ;
= AYYEIOKO EYKEQOAAIKO £TTEICODI0
- E QyMa TOU puokapdiou
AU s > -2 O&ceia veppikn BAAGRN



Alaxeipion acBevoucg pe AY (1)

1. AkpiBeic petpnoeig Al 1atpeiou +/- KAT' OiKOV / TTEPITTATNTIKA KATAYPAPN

2. Métpnon kpeativivng opou (+/- oupwv) -> YTroAoyiopog GFR pe eciowon CKD-
EPI (+/- kGBapong KpeaTivivng)

3. [NpoadIopIoPOC ATTEKKPIONG aABoudivnG oTa oupa (o€ auAAoyr) oupwyv 24wpou
N w¢ Aoyoc ACR ota oupa)

DuoloAOVIKN

MikpoAeukwpaTivoupia r uwnAr Asukwuativoupia (30-300mg/24wpo 1 ACR 30-
300 mg/qg)

MakpoAeukwuaTivoupia f TToAU uwnAn Asukwuartivoupia (>300mg/24wpo n ACR
>300 mg/qg)



Alaxeipion acBevouc pe AY (I1)

4. Mpoodiopioudc Nat, K*, Ca?*, puwao@popou oTov 0pO

5. MeTpnon 1n¢ 24wpncg ammofoAnc Na*, K* ota oupa
-2T10X0¢ <100 mmol Na* ava 24wpo

6. Y1repnxoypapnua veppwy

7. YTrepnxokapdloypapnua

8. OpOaApoAOYIKN EKTIUNON



O¢parTreia (1)

* AuoTnpog €Aeyxoc AY — 2toxoc¢ All < 130/80 mmHg

Mn @OPUOKEUTIKAO UEOO

— Meiwon mpocAnwncg ailartog (<5 gr NaCl n 100 mEq Na+ /24wpo)
— TakTik aoknon (150 Aetrta eBdopadiaiwg)

— AIQKOTT) KATTVIOMOATOG

— ATTWAEgI0 CwPATIKOU BApoug

— Meiwon TS KaTavaAwaonc aAKOOA

\

Meiwon cuvoAikoU KoOpOIayYEIOKOU KIVOUVOU



O¢epartreia (I1)

DapUOKEUTIKO o

= Xpnon aMEA n AYA

" TeKMNNPIWMPEVN VEQPOTTPOCTATEUTIKI) OpACN

= EvOcikvuvTal 0€ JIKPO- I MOKPOAEUKWMPATIVOURIQ

»  ATTapaiTnNTOG ETTAVEAEYXOG VEPPIKNG AEITOUPYIaC eVTOG 2-4 €RdOUAdWYV

» Emi | GFR >30% - £vdeIcn yia digpeuvnaon OTEVWONG VEPPIKAG ApTnpiag
= Xpnon ouvouaouou AVTIUTTEPTACIKWY PAPUAKWYV

= AudpoTrupIdIvikoi avtaywvioTég Cat

= EmmAoyn dloupnTikwyv avaAoya pe 1a eTTireda tou GFR

= Xpnon SGLT-2 avaoToAEwv

=  EvOeikvuvTal g€ PJIKPO- I JaKPOAEUKwaTIvoupia kal GFR >25ml/min/1,73 m?



MNapayovTeg Kivouvou yia XNNT2
ABnpookAnpuvtikn Neppayyeiakn NOooc¢



Elcaywyika aToixeia

ABNpPooKANPUVTIKA ve@payyelakn vooog (ARVD)

« 17 o€ ouxvoTNTa AITIA OTEVWONG TWV VEPPIKWY apTnpiwy (~90%) OTIC

OUTIKEC KOIVWVIEG

e 2UVNONC eVTOTTION TNG OTEVWONG 0 ABNPOCKANPUVTIKI VOOO:
— AOPTIKO OTOUIO (ONMEIO £EKPUONCG)
— Eyyuc tunua (~ 1-2 ek atmd TNV £KPuon)

o 20-40% au@oOTEPOTTAEUPN OTEVWON



EmonuioAoyia tTnc ABnpookAnpuvTtiknS NeppayyeIakng
Nooou

AQopa Kupiwc aroua > 50 eTwv

2UOXETICETAI uE KAQOOIKOUC TTAPAYOVTEC KapOolayyelakou Kivouvou (AY,
2/, Katvioua, K.4.)

2 UVUTTAPXEI ME YEVIKEUNEVN aBNpooKArpuvon (aopTr, OTEPAVIAIEC,
KAPWTIOEC, AQYOVIEC APTNPIEC K.A.)

O MTTOAACUOC TNG VOOOU DIAPEPEI JETAEU DIAPOPETIKWY OPAdWY TOU
TTANGuouou



ETTToAaopOC TNG VOOOU

o€ OIAPOPETIKEC OMAdEC TTANBUCOU
> 60 eTWV: 25%-30% /[ > 75 eTwv: 40%-60% (0€ oeIpEC auTowiag)
AY: ~15% /[ AY ka1 ZA: ~20%
Kapodlakn avetrapkela: ~50%
2TEQaviaia voooc: 15-30%
[epIpePIKN AyYEIQKK VOOOC: 25-45%
Aveupuopa KoIAIoKNC aopTnc: 5-30%
XNNTZ: 10-20%



21eEvwon Neppikng
ApTnpiac Kal loxaiyikn
Ne@poTtTabeia

Early Disease

A MnMild
Normal atherosclerosis

cortex

Right
kidney —

Aorta

Total glomerular filtration rate
100 Mml/min

Progressive Disease

Progressive aortic Cortical thinning
atherosclerosis and severe and loss of renal
unilateral renal-artery mass
stenosis

Aorta

Total glomerular filtration rate
100 mil/min

Advanced Disease

Atherosclerotic plagque Cortical thinning
in perirenal aorta and severe and loss of renal
bilateral renal-artery stenosis mass

Aorta

Total glomerular filtration rate
30 mli/min




[MaBouaoioAoyia : aipoduvapuiKni eTTidOpaon
TOU BaBuoU TG OTEVWONG

Blood flow and Perfusion pressure
renal stenosis and stenosis

P
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Perfusion pressure (%)

Stenosis (%) Stenosis (%)

Textor S, Greco B. Renovascular Hypertension and Ischaemic Renal Disease. In: Floege J, Johnson RJ, Feehally J (eds).
Comprehensive Clinical Nephrology, 4th Edn. Mosby Elsevier, Philadelphia, PA, 2010




O poAoc¢ Tou cuoTtnuarog Pevivnc-Ayyelotevaivng-
AANOOOTEPOVNC

| P ve@pIKNG apdeuong

v

Evepyotmroinon ZPAA

v

Katakparnon Na kai H,O

|

7 Oykou TTAAOHATOG

\

T ouoTnuaTtikng All

\

T P ve@pIKNG apdeuong



[TeipapaTika povTeEAa uttEpTaong kKaTta Goldblatt

Reduced renal perfusion Increased renal perfusion

| —

T Renin—-angiotensin system (RAS) Suppressed Increased
T Renin RAS Na* excretion
T Angiotensin Il (pressure natriuresis)
T Aldosterone

|

Angiotensin |l dependent
hypertension

Effect of blockade of RAS
Reduced arterial pressure
Enhanced lateralization of diagnostic tests
Glomerular filtration rate (GFR) in stenotic kidney may fall

Diagnostic tests
Plasma renin activity elevated
Lateralized features, e.g., renin levels in renal veins,
captopril-enhanced renography

ETepommAeupn otévwon — lNapoucia veppou
HE @UOIOAOYIKN AEITOUpPYIO KOI APOEUCH

Stenosis of
Bilateral solitary kidney

I—;—I

Reduced renal perfusion

3

T Renin-angiotensin system (RAS) Impaired Na* and
Renin water excretion
T Angiotensin II
T Aldosterone Inhibit RAS *

* -+ \/olume expansion
Normal or low angiotensin Il {

Increased arterial
pressure
Effect of blockade of RAS
Reduced arterial pressure only after volume depletion
May lower GFR

Diagnostic tests
Plasma renin activity normal or low
Lateralized features: none

AN@OTEPOTTAEUPN OTEVWON N
OTEVWON O€ povnpn VE@PO



Mnxaviouoi VEQPIKNG PAABNGC O€ «KPITIKA» OTEVWON

Critical renal artery stenosis

| Reduced renal blood flow ]

W

-

“Ischemic nephropathy’

[Microvascular rarefaction

’

Oxidative stress injury

)

Inflammatory cell infiltration
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Fibrosis/atubular glomeruli/
glomerulosclerosis
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[Irreversible kidney injury] T G0 g T ey
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Hicks et al. Am J Kidney Dis 2022



KAIVIKNA gikova (1)

KupidTepa KAIVIKG oUVOPOUQ:

1. Neppayyelakn utTepTaon

— ATtroteAei To ouvnBeoTepO aitio 2maBouc AY = 1-3% TOU GUVOAOU TWV

UTTEPTACIKWY a00EVWY TTapOoUCIAlouV EUPHUATA OTEVWONG VEPPIKNG
apTnpiac
2. loxaiyikn veppoTtrabela

— [epiypd@el TO GUVOAO TWV AIMOOUVAUIKWY Kal OOUIKWY UETABOAWY OTO

VEPPO WG ATTOTEAEOUA TNG EAATTWHEVNC VEPPIKNG ApdEuong



KAIVIKN eikova (1)

KAIVIKOEQPYOAOTNPIOKEG EKONAWOCEIC TTOU BETOUV I0XUPK UTTOVOIA

AOnpookAnpuvTiKNC Neppayveiaknc NOoou:

1. AY avOekTIK 0€ BepaTtreia pe >3 PAPPAKEUTIKOUG TTAPAYOVTEC

2. [1po0dEUTIKN €TTIOEIVIION VEPPIKNG AEITOUPYIAG, 10iWC O€ a0BEVEIC NE

YEVIKEUUEVN aBnpookAnpuvan rn HEYOAUTEPNG NAIKIOC
3. | GFR >30% peta amo Evapcn aywyns ue aMEA  AYA
4. Flash TTveupoviko oidnuaToc (aTtrouaia IoTOPIKOU Kapd. AVETTAPKEIAC)
5. Aveupeon dla@opac peyEboucg veppwy >1,5 ek

6. Napouacia QuornuaTog aTNV KOIAIOKN XWPea
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p ro m pt i nve St iga t i O n S document by the European Renal Best Practice (ERBP)

board of the European Renal Association (ERA) and the
Working Group Hypertension and the Kidney of the

Hypertension

European Society of Hypertension (ESH)
Sudden onset or worsening of existing hypertension Pl . v @, Mt ool et O s sande orin

Grade lll hypertension (especially in the presence of other cardiovascular risk factors or
atherosclerotic disease in other circulatory beds)

Resistant hypertension

Kidney Disease

Atrophic kidney or size difference > 1.5 cm between kidneys

Rapid, unexplained kidney function decline

Decline in kidney function (eGFR) >30% after starting treatment with ACEi/ARBs

Increased albuminuria/proteinuria due to hypertensive damage in the non-stenotic kidney

in unilateral RAS

Heart failure

Repeated hospital admissions for decompensated heart failure with preserved left
ventricular function on echocardiography

Sudden unexplained (“flash”) pulmonary edema

Sarafidis et al. Nephrol Dial Transplant 2023



Alayvwaon NG ABNPOOKANPUVTIKNG
Neppayyeiaknc Nooou (1)

AEITOUPVIKEC £CETAOEIC

1. Tpoodioplioudg dpaaTIKOTNTAC PEViIvNG TTAGouaTog (PRA) kai
aAdoaTEPOVNG OpOU
— EtepotrAeupn otévwaon: 1 PRA, 1 1 @ualoAoyikr aAdooTepovn
—  Ap@oTepOTTAEUpn OTEVWON: ouvBwc puaioloyiknl PRA kal aAdooTepovn
2. PadIoIioOTOTIIKO VEQPOYPAUMA UE KAl XWEIC KATTTOTTPIAN
— ETepoTTAEUPN OTEVWON: CUXVA DIAPOPA OE VEQPOYPAPIKEC KAUTTUAEG

—  AP@OoTEPOTTAEUPN OTEVWON: TTIBAVWCS aTtToudia dIaPopAag



PadI10IcOTOTTIKO VEQPOYPAU O

RENAL CLEARANCE RENAL CLEARRANCE
Tc99n-DTPA Tc99m-DTPA

GFR (ml/min)/1.739qm . GFR (ml/min)/1.73qm
total : 19.¢ . total . 49,1
limit ( 98yn): 32- 62 limit ( 98,n): 32- 62
L (Se.4%) | 40,7 Lt (33.4%) 1 14:B

o
K 45.4%

NAME, SURNAME : '
AGE :51 NORLAG: MLY, 32 NAME, SURNAME : NUKLID, KIT

AGE :50

Processing protocol : nonelinear L/R
. separati S
GLOMERULAR FILTRATION RATE Body surfice a‘r,ea [son] $ ‘?ggRHAUSEN GLOMERULAR EYLTmnton mere "ear Face ares Lege X A

Examination date . 24 < GLOMERULAR FILTRATION RATE Body surface area [sqm] : 1.66
24.08-2000 PA [x] : 5.3 Examination date  : 29.03.2000 PA[[:]]: 10.9

[1pIv TN Xoprynon KaTToTrpiANg MeTa atro xoprynon KATToTTpiANng



Aladyvwaon NG ABNPOOKANPUVTIKNG
Neppayyeiaknc Nooou (I)

ATTEIKOVIOTIKEG ECETAOEIG

1. Duplex utrepnyxoypa@nua

—  XapnAoé K60T10G — pn eTeUPATIKA NEBODOG = KATAAANAN yIa screening

— BaOIKOG TTEPIOPICHUOG ECETAONG: ECOPTWHEVN ATTO TNV EUTTEIPIA TOU XEIPIOTH
2. AZOVIKI ayyeloypa@ia VEQPIKWY apTNPIWV

— Y@nAn guaicOnoia Kal €1I01IKOTNTA

— BaOIKOG TTEPIOPIOCUOG EEETAONG: XPAON OKIAYPAPIKWY HECWYV — Kivouvog ONB
3. MayvnTIK] ayyEioypa@ia VEQPIKWY apTnpIwV

— Y@nAn guaicOnoia Kai €1I01IKOTNTA

4. KAQOIKN ayyeioypa@ia VEQPIKWY apTnpIwyV =2 HEBodocg ava@opdc



ARVD: Imaging Modalities

a Multidetector CTA C Catheter angiography

Hicks et al. Am J Kidney Dis 2022



MayvnTikn
Ayyeloypagia
AOpPTNC Kal
KAGOWV




Ayyeioypagia Ne@pikwv ApTNPIwyY

Im: 1/46
Se: 3
/10/1954 F
Hospital Thes/niki
230854202
Cardiac
onary 15 fps
WL: 138 W
LAO: 3 CAU 8:55:33 np

Im: 1/42
Se: 1

230854202
Cardiac

1152008 8:55:33 np

2TEVWON OeCIAcC veppIkNG apTnpiag >90%
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kidney with ARVD following revascularization e e s s f mma o

European Society of Hypertension (ESH)

Likely to benefit Unlikely to benefit
RAS degree >70% <50%

Kidney length (cm) > 8% cm <7cm
Renal resistive index <0.8 >0.8
Cortical thickness Cortex distinct e.g. >0.5cm |Loss of cortico-medullary

differentiation; no cortex

* The suggested kidney length thresholds are relevant to individuals with average body habitus (i.e. body surface area of approximately 1.73 m?).
For patients with very high or very low body mass, possibly consider the ratio of kidney length to patient’s body mass index or body surface area, to
approximate kidney size in relation to patient’s body habitus.

Abbreviations: RAS, renal artery stenosis; ARVD, atherosclerotic renovascular disease;

Sarafidis et al. Nephrol Dial Transplant 2023



O¢epaTreia TN ABNPOCKANPUVTIKNG
Neppayyeiaknc Nooou (1)

EreyBartikn avriyeTwImrion - Eravaiyarwaon

= H dievépyeia dIadEPUIKNG ayyeIOTTAAOTIKNG JWE TOoTToBETNON Stent (PTRA)

atroTeAEi TN BepaTtreia ekKAoync o€ aoBeveic ue Asitoupyika evepyr) ARVD

= ATTOKQTAOTOON TNG MEIWMEVNG pong aipyaroc > OpIoTIKA Aapon Tou
unxaviopou evepyotroinong Tou 2PA = 1 All = ATToTpOoTI TTEQPAITEPW
TTPOKANONG VEPPIKNG BAABNG

» O mrpoo@atec OleOveEIC OUOTAOEIC €XOUV KOBOPIOEl TIC ATTOAUTEG Kal

OXETIKEC evOeicelc dievEpyelac PTRA



_ERA
... [00
|nd ications of PTRA In P atients \Mith ARVD gt e e o)

board of the European Renal Association (ERA) and the

\Xlr\r]z{ng f‘vnnp pravfonc;r\n and tha V;r:lnay of tha
European Society of Hypertension (ESH)
Pantelis A. Sarafidis (B, Marieta Theodorakopoulou (B, Alberto Ortiz ()2, Beatriz Fernandez-Fer

Strong indications

e High-grade (>70%) renal artery stenosis in association with one of the following criteria:

* Resistant hypertension

* New-onset or recently uncontrolled hypertension

* Acute pulmonary oedema or acute decompensated HF

* Rapid decline of eGFR (bilateral stenosis or solitary kidney)

* ACEi or ARB intolerance (230% eGFR reduction)

* replacement treatment (with possibly viable renal parenchyma) if stenosis detected <3 months of renal

replacement treatment or if uncontrolled hypertension with multiple (=5) antihypertensive agents is present

e AKl due to acute renal artery occlusion or high-grade stenosis
e Kidney transplant with renal artery stenosis

Moderately strong indications

e High-grade (>70%) renal artery stenosis in association with one of the following criteria:
* Chronic HF
* Asymptomatic but either bilateral or supplying a solitary kidney with viable renal parenchyma (non-atrophic kidney,
distinct renal cortex)

Sarafidis et al. Nephrol Dial Transplant 2023




Oepartreia TNG ABNPOCTKANPUVTIKNG
Neppayyeiaknc Nooou (lI)

2.UVTNPENTIKN QVTIUETWTTION

[1ote (;) 2> Mn KpITIKA OTEVWON VEQPIKNG apTnpiag (<70%) kal Nmia AY
- Hma-peTpia AY Kal atpo@ia Tou veppou (JEyeBoc <7 cm)
- MeTa atro €TEPPACN ETTAVAIMATWONG

AuoTnpoc EAeyxoc AY — 210x0¢ All < 130/80 mmHg

AIOKOTT KATTVIOMOTOG

AUuOTNPOC YAUKQIUIKOC EAEYXOG

Xopnynon oTtaTtivng - avTIAIJOTTETAAIOKWYV



O¢epartreia TN ABNPOCKANPUVTIKNC
Neppayyeiaknc Nooou (1V)

2. UVTNENTIKN AVTIUETWITION

= Xpnon aMEA n AYA (;)

= NAI - Aoyw TnG evepyotroinong ZPA otnv TpokAnon BAaBNG
- AAAA - Kivouvog | GFR o€ «KpITIKA» OTEVWON

- O€ AUPOTEPOTTAEUPN N ETEPOTTAEUPN OTEVWON KPITIKOU

BaBuou pe UTTOKEIYEVO BIWOIUO TTApEYXUMa = Etravaipatwon !

*  ATTapaiTnNTOC ETTAVEAEYXOGC VEPPIKNG AEITOUPYIAG EVTOC 2-4 £BOONAdWYV



Euxapiotw !
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