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The Cardiovascular Disease Continuum Validated:
Clinical Evidence of Improved Patient Outcomes

[ o
‘ lrc l I latlo I I Part I: Pathophysiology and Clinical Trial Evidence (Risk Factors
Through Stable Coronary Artery Disease)

JOURNAL OF THE AMERICAN HEART ASSOCGIATION

Yictor J. Dzau, MD, Elliott M. Antman, MD: Henry E. Black. MD; David L. Hayes, MD;
Josnn E. Manson, MD, DePH: Jorge Plutzky, MO Jeffrey . Popma, MD; William Stevenson, MD

Tissue injury [
(MI, stroke, renal Té:?;iil: |
insufficiency,
peripheral arterial l
insufficiency)
Coronary thrombosis Arrhythmias and i:r‘:!?::dearh
Atherothrombaosis and Neuru_hcrr!\'lunal loss of muscle
progressive CV disease Pathological activation
remodeling
Myocardial ischemia Remodeling
. . CAD Ventricular enlargement
Early tissue dysfunction Target organ damage
Atherosclerosis CHF
LvH
Oxidative and End-organ failure
mechanical stress (CHF, ESRD)
Inflammation Risk factors
Dys|ipidemia
Hypertension
Diabetes
Smoking End-stage
Risk factors Death Obesity (visceral adiposity) heart disease
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KAPANO-PEHABHbIA KOHTUHYYM: NATOTEHETUHECKWUE OCHOBBI
MPEBEHTMBHOW HEDPONOIMN

A.V.Smirnov, V.A.Dobronravov, I.G.Kayukov

CARDIORENAL CONTINUUM, PATHOGENETICAL GROUNDS OF
PREVENTIVE NEPHROLOGY

Kathenpa nponeAsBTHKN BHYTREHHNX GoneaHei, HayuHo- uccneAoBateNbekmi MHCTUTYT Hedponarnk CanxT- MNeTepOyprexoro recyAapcisan-
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A.M. [llymog’, B.A. Cepoé’

KAPOWMOPEHASIbHbLINA 11 PEHOKAPOWANbLHbLI CUHOPOMbI

Knaccudpukauma KapauopeHasZibHbIX B3aMMOOTHOLLUEHWU A

1 | KapavopeHanbHelA CUHAPOM™
OcTpbld KapanopeHanbHbLIA CUHAPOM
XDOHUYECKUIN KapaANODeHANbHbLIA CUHADOM

OcTpas unu xpoHndeckasn cepagyHan HeloCTaTOYHOCTL MNpu-
BOAWT K MOYEYHON AUchDYHKUNU

2 | PeHokap aMancHbll CUHApOM™
OCTpbIA peHoKapAWarnsHbli CUHAPOM

OCTpOE nodyeyHoe noeppexpeHve NN xpoHn4yeckKad fonesHb
rodvex NMpPYEOANT K Cepﬂe’-lHOF‘l HEQOCTATOYHOCTHK

__| XpoHWYecKuil peHokapananbHbI CUHADOM
3 | CoyeTaHHasn KapavanbHasa u peHanbHas AnchyHKUMA
OcTpas

XpoHuyeckas

CucTemMHas naTonorus (cencuc, amunonacs, caxapHbolii ava-
6eT v Ap.) NPUBOAMWT K CQYETAHHOW OCTPOH MAW XPOHWYECKOR
KapananbHOW 1 peHanbHOW anchyHKLMK

MpumevaHue: 1 * — peneHue Ha OCTRLIN U XPOHUYECKWE KapaMopeHanbHbIi 1 OCTRLIA M XPOHWYSCKUA peHokap ANanbHLIA cUHA-
poMbl cornacHo C.Ronco v coaBT. [1]; 2 — NpY GUCTEMHOR NaToJIorMn Takoke MOXeT HaBniopaTecs coveTaHHan KapauvansHaa n
peHanbHan AMChOYHKUMA, OQHAKo, BLIASNSTL WX B Ka4ecTBe OTOASNEHOIO TUNa KapAnopeHanbHoro WM ReHOKapaAUabHOro CUHOpo-
MOB HeleneccoBpasHo; 3 — If1f XapakTepUCTUKA NaToflorMi cepaua v rnoYek UCnonbayoTea Knaccudukaumm ocTpord cepaeyHon
HeQOCTaTOMHOCTU, XPOHNYECKOR cepeyHOn HefoCTaTOMHOCTHU, OCTROMD NOYEUHOr o MOBPEXASHAUS, XPOHNYECKONH BO1esHI NnoYek.
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Age 10 years E . 1.15(1.14, 1.16)
T =aviIAY Al _J[ 4 1.21 (1.18, 1.24)
SR SR :

e ! . 1.27 (1.24, 1.31)
Prior Heart Failure | ® 1.33(1.29, 1.36)
NSTEMI/UA vs. Non-ACS e 1.50 (1.47, 1.54)

I

Diabetes : ¢ 1.61 (1.58, 1.64)
Moderate CKD vs. Normal E . 1.65 (1.60, 1.70)
Cosdine Aseact aabearariation : - 1.78 (1.69, 1.88)
S hoeesye el i . 1.90 (1.83,1.97)
Heart Failure on Presentation : . 2.04 (1.99, 2.10)
IABP Prior to Procedure E - an 2.19(1.95, 2.47)
STEMI vs. Non-ACS . . 2.59 (2.51,2.67)
20 R ~  283(270,2.98)
N g ket : * 3.10(2.98, 3.22)

| ; 1 1

0.5 1 2 4

<<< Less Likely AKI More Likely AKI >>>

Tsai T. et al. J Am Heart Assoc. 2014;3
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NSTEMI/UA vs. Non-ACS . 1.87 (1.62, 2.16)
I
I

Diabetes I 2.05(1.86, 2.26)
E

Mild CKD vs. Normal e 2.12(1.82,2.46)
|
I

Heart Failure on Presentation | - 2.85(2.58,3.14)
I
|

STEMI vs. Non-ACS i - 4.60(3.93, 5.38)
I
I

Moderate CKD vs. Normal - > 5.00(4.37,5.73)
|
I
I

KapavoreHHbIn WoK : - 5.46(4.84,6.16)
i
I

N TR |L E -+ 23.76(20.99, 26.89)
I 1 1 Ll I 1 1
Brdaardudadé 32
<<< Less Likely Dialysis More Likely Dialysis >>>

Tsai T. et al. 3 Am Heart Assoc. 2014;3
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Section 4: Contrast-induced AKI

Kidney International Supplements (2012) 2, 69-88; doi:10.1038/kisup.2011.34

CHa. Mﬂaﬁtm.wmanadAuM

epidemiology,rand-prognoesis,

It is accepted that, in patients with nory al renal function—

l&l&%'ﬂ]'ﬂ@ Presefteb-otidiabétastlthicyri ISt oW
(12%).>°* However, the mcﬁ as lus,h as 25% in
patients Ma: Zlﬁam ﬁzb orq, presence of

certain risk tact(ns, such as the combination of CKD and

diabetes, CHF, advanced age, and concurrent administration
39

of ncplnotoxm drugs.®® CI-AKI was described as the thud

£ A YTrY L4 1 LA 1 1

KDIGO Clinical Practice Guideline for Acute Kidney Injury
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0T 42,9%

O I q] 5 ] .
K " OAKI Incidence M Mortality

30 24 5%

8,2%

Percentage (%)

0,6%

1 !

Non-AKI AKI stage 1 AKI stage 2 AKI stage 3

Figure 1: Acute kigney injury incidence and relative mortality among each group by stage.
Overall, 26.0% patients developed AKI during the hospitalization, including 11.9% with
stage 1, 9.1% with stage 2, and 5.0% with stage 3. Compared with non-AK| group, patients
developed AK have significantly higher in-hospital mortality that raises with stage of AKI
(8.2%, 24.5%, and 42.9%, respectively, from stage 1 to 3). AKI: Acute kidney injury.

Chinese Medical Journal 2019;132(14)
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Hy pertension 2.51 1.62-3.87 <0.001
CKD 3.52 2.01-6.12 <0.001
Killip class >3 5.22 3.07-8.87 <0.001
Extensive anterior 3.02 1.85-4.93 <0.001
myocardial infarction
LVEF 0.95 0.94-0.97 <0.001
Use of furosemide 1.02 1.02-1.03 <0.001
Non-use of ACEI/ARB 1.58 1.04-2 .40 0.032

ACEI Angiotensin converting enzyme inhibitors; AKL: Acute kidney injury;
ARB: Angiotensin receptor blocker; CKD: Chronic kidney disease; LVEF:
Left ventricular ejection fraction; OR: Odds ratio; Cl: Confidence interval.

Chinese Medical Journal 2019;132(14)



Use of Intravenous lodinated Contrast Media in Patients
With Kidney Disease: Consensus Statements from the
American College of Radiology and the National Kidney

Foundation
3. KDIGO AKI criteria are recommended for the diagnosis of AKl, and KDIGO CKD criteria are recommended for the diagnosis of
CKD.
30 .h  KDI®B oa e "0 e . 70wy ° " eomt

4. The risk of Cl-AKI from intravenous iodinated contrast media is lower than previously thought. Necessary contrast
material-enhanced CT without a suitable alternative should not be avoided solely on the basis of CFAKI risk.
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9. Prophylaxis with intravenous normal saline is indicated for patients not undergoing dialysis who have eGFR less than 30 mL/min/
1.73 m? or AKIL. In individual high-risk circumstances, prophylaxis may be considered in patients with eGFR of 30—44 mL/min/
1.73 m? at the discretion of the ordering clinician.
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10. Prophylaxis is not indicated for patients with stable eGFR greater than or equal to 45 mL/min/1.73 m?.
M D h o - t - e cC o v "2e ™ c h

— v * — * < —— * &«

Kidney Med Vol 2 | Iss 1 | January/February 2020
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Covic A, Schiller A, Mardare NG, Petrica L, Petrica M, Mihaescu A, Posta N. The impact of acute kidney
injury on short-term survival in an Eastern European popuiation with stroke. Nephrol Dial Transplant.
2008 Jul;23(7):2228-34. Epub 2007 Nov 7. PubMed PMID: 17989102,
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Hpﬂ‘lHHHO-CJleJ]CTBEHHBle B3aUMOOTHOIIIE€HUA ITPHU HHCYJIbTE
U NopazKeHUuH 1Movyexk TEPATEBTUYECKUN APXUB 06, 2017

A.M. TEPAT' 2, AM. WYTOB', M.B. MEH3OPOB!, E.A. [YBAPEBA?

Pesiome

Lieab nccaeaoBanmns, OueHKa HaCTOTBI, TAAECTH M NPUHHH OCTPOrD nospexaerns nosek (O y 6oAbHbIX € MHOYABTOM.
Marepunaast n meroabt, OGcaeaosarmn 27 2 6OABHBIX € HHCYALTOM: 143 Myxume u 129 xeswmH, cpeanni Bospact 66,7x11,6 roaa.
Amarnoe TUKY HHCYALT 1, HAAMHMME NOKAIIHMA 1 NPOTHRONOK A3aHUA X ‘p‘).’\'l( OAMTHHECKOM TEDANKMY, OUEHKY ce “T‘q)(’klllﬂtﬂ)( n
OCyWeCTBARAM COracHO Pekomernaaunam ESO (2008). Temoppariieckui uncyast (TW) anarsocruposan y 52 (19%), nuemuse-
cxuit (MKM) —y 220 (81%) BoasHeix. OFNIN anarsocruposaam u kaaccumunposaau coraacto Pekomenaaunam KDIGO (2012).
Pesyastarel. Ol anarsvocruposaro y 89 (33%) GoabHbix: y 19 (36,5%) ¢ TM m y 70 (31,8%) — ¢ M. OTHOCHTEABHDIR PHCK
emepTH BOABHBIX € MHCYABTOM, accounmpoeannbim ¢ OTTI, cocraema 2,6 (npn 95% aosepureabHom uutepsan — AWM ot 1.6 a0
4,0). HeBaaronpuamHeii noxos (KOMBHHNMPOBAHHLIA MCX0A — CMEPTE DOABHOID MAK OUEHKA NO wKare Panxuna 4—5 Baanos)
OTMEYeH y 56 (62,9%) BoabHsx ¢ O 1y 70 (38,2%) Bes ONMN (*=14,6; P=0,0002). OTHOCUTEABHBII PHOK HEDAArONPUATHOTO
MCXOAQ Y MAUNEHTOB € HHCYABTOM, accoummposanHbim ¢ ONT, cocrasua 1,64 (npu 95% AWM ot 1,3 a0 2,0). Y 45 (50,6%) Gonbrbix
¢ nHeyAasTom O pazsuaocs Ha AOrOCNHTAALHOM 3Tane,

3akaouenne, Ol OCAOKHAET HHCYABT y KARAGID TREToEr0 BOABHOID W NOBMWAET AETaALHOCTL. B 50% cayqaes OIM pazsu-
BAETCA HA AOTOCTIMTAABHOM ITANE KAK CASACTEME 0OWIMX AAS uHCyAbTa 1t OFTT npuaun.

['ocnuransnoe (Buytpudonsurnanoe) Ol1I1

VBenuueHue YPOBHS KPSATHHHHA B CHIBOPOTKE HA 26,5 MKMOIb/IT
16,3% Ha npoTsokeHuH 48 4 umm 6onee uem B 1,5 paza
Ha NPOTSKEHHH 7 CYT

Hcxonuslii ypOBEHb KpEaTUHUHA B CBIBOPOTKE (MPH TOCOUTAIM3ALNH )

CHMIKCHHE YPOBHS KpeaTHHHHA B CLIBOPOTK  Oosee uem Ha 50%
16.7% HA NPOTSKEHUHU 7 CYT
»

Jlorocmmutanerioe (Buedboapnuanoe) O



Avoidability of the event ¢
Causality assessment *

Drugs (N =713) Inappropriate ? **
Definitely ** Possibly **
*ACEi and ARB 330 (46.3%) 44 (13.3%) 14 (4.2%) 202 (61.2%)
*Diu:retics * 327 (45.9%) 20 (6.1%) 15 (4.6%) 191 (58.4%)
NSAIDs 8 (1.1%) 2 (25.0%) 1(12.5%) 5 (62.5%)
Aminoglycoside 1 (0.1%) 0 0 0

Abbreviations: ACE1: angiotensin converting enzyme inhibitor; ARB: angiotensin II receptor blocker: NSAIDs:

non-steroidal anti-inflammatory drugs

Clinical Interventions in Aging 2019:14 2105-2113






Table | Characteristics of renal markers van Veldhuisen D.J. et al. European Heart Journal (2016) 37, 2577 i 2585
- ] ~ e om h o e omt g h * ¢ ¢
Marker N oc g a o * ' o o * < 4 @ N
- ‘ : [ (=] (] K (8 -I ) . e ; < e * < ‘ e ~ ) e
AlTF CHl AHF CHr AHF CHF AHF CHF
S— ) - =
Serum Creatinine + J + +/? +/?2
Serum Cystatin C ? ?
Blood urea nitrogen 2 ? ? +1? +1?
Albuminuria ? - +1?
Serum NGAL t ? \ * +
Urinary NGAL + | 2+ +
Urinary KIM-1 ? +17
Urinary NAG & \ + ? + +/2
[ J " A
Urinary/serum 2M 2 b a: ke
FABP S ? | & +
Urinary NP 3 ? » J &' +




