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ACE

Inhibitors

ACS

ADCHF

ADHF

AHF

AKI

AVP

ARBs

BNP

BIVA

BUN

CHD

CHF

sbmzos305 (American College of Cardiology Foundation/American Heart

Association)

5bg0m@Agbbobols yoMsdfdbgmo B9@dgbHol (s38) 0bdndoBmegdo

(Angiotensin-Converting Enzyme Inhibitors)
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Blockers)
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Analysis)

Lobbaols dodomgsabs sbm@o (Blood Urea Nitrogen)
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a0l dgagogdomo gzdomolimds (Congestive Heart Failure)
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Co

COPD

CRS

CRCS

CvP

EF

eGFR

EPO

ESC

ESKD

GFR

HF

HFREF

HFPEF
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IAP

IRVF

JNC

KIM-1

LV

LVEF

MDRD

NGAL

NICVP

NKF

NSAID

NYHA

PH

RAAS

Failure with Preserved Ejection Fraction)

0b@®o-sdmdoby@o (bggs (Intra-Abdominal Pressure)
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Ventricular Failure)
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Fraction)

000 3d9e0 9801 59356960l @M ImoR0(30G 980 ©ogR0l
399829 QOOFOR YO © Q0POEOMJOYE0 0O

}m@dyas (Modification of Diet in Renal Disease formula)

bgoAOmBo@ @ ggas@obsbolmsb sbmEzo®gdymo @odmgsaobo

(Neutrophil gelatinase-associated lipocalin)

5M50bg5boyg®o (396G ydo g9bydo (bggs (Noninvasive Central

Venous Pressure)
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Aldosterone System)
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RBF

RVP

RSHF

RV

RVEDD

SBP

SCUF

SD

SNS

TAPSE

WRF

M9bygeo Lolberdmdo@mspgds (Renal Blood Flow)

0@ 3dge gdols g9bydo (bggs (Renal Venous Pressure)
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dodxg9bs 300390 (Systolic Blood Pressure)
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Ventricular End-Diastolic Diameter)

Lobdmenyg@o sOFg@hogeo (bggs (Systolic Blood Pressure)

dgbgegdamo 9F 93900 PedOogomB®sios (Slow Continuous
Ultrafiltration)

LEoboos®@ymo gosb®s (Standard Deviation)

Lod3smogydo bgdgyao LoliGgds (Sympathetic Nervous System)

bod oM gosbo La®Jgamol dameoligd®o bgosdo®ol LobEmerydo
9JLga@Los (Tricuspid Annular Plane Systolic Excursion)

00@3dgemgdols gybdiool Ibsdo aos®gligds (Worsening Renal

Function)
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0683m®doMgd o mobbdmds Jm3mggdye obws 0dbgl d3y@boao gJodgdols dog@,
‘d980ga0 boysblol pomgsgolifobgdom: “gdodo goblisgym@gdymo Log®dmbogom
9bps  doygoagl 353096G0L  IJbGowsb Mobbdmdol Jowgbdol Lsgombl, ®ooasb
dglodangdgemos ol moglh mgmowgl dobby (9d0dbg) wodmgoegdygmse w©s gl
300490mb  3oM 3397800  0dygagdom. SLgm  Lo@ygsiEosdo gdxmdglos msbbdmds
dm3mggdyge 0dbgl bbgs 3000lLasb, @mdgeoi mogolbygomo 0dbgds sw@bodbyao
©05dM 30 gbYe gbolash (bmgeom Lodgoozobm sbmgosizos (WMA), dganlobgols
03 5M5300, 3oMop®aqo 26,  2008).

* 33930l d0dobs®gmdolol dobodydedwyg gbps 0dbgl  sygobogo  3odow
06gmOIs3osbmob  Fgomds, 03 dgdmbggzgddo,  Omegls  dgydergdgmos
066G gd o mobbdmdol dJowgds ©s/ob dmbsigdms LOgeo sbmbodobszos.
e 1539003060  Boogngdoesb  30@o©o  0©gbGH0RB0GMMgdols  JmEzomgds b

dobegl @53 dgodangds SO @ gBed3bg o ggmgzomo  Lodydom  gbws
hboBodgl  obmbody®  dmbszgdms  boboby.  ggerggol  Yggagdo  ybos
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3590399609l 03335050, ®mJ ‘dg9de gdgeno 04l 35(3096@gd0L
00 9b@0%03009bs.

(omdmpagbognds  LopmBmam 339359  ao00@s  bgdmmswbodbymo  yggans
3OM3E9YOs,  3g0dme,  mdomolol  Lobgawdfogem  9bogglo@g@dol  Loplg®d@oiom
boddeol d0gd 33aggol ©adG 306900 dgdregy, 33230l 3OGMAHOmmo yobbomygm ©o
dofmbgdbyan  odbs 03 Lodgwoiobem  ws{glgdyemgdgdol gmogol  gmdobogdol dog®,
Loss BRICHRD aobbm@zogas.  dogseomolimgols dema39o3L sdmbs®owo
dob3o@ogymdo Jlgemo “dgoomeasl” 3olidol bsdgwoEobm 396@@0lL gmogol 3mdolools
sl 3gboab: “33emgg0l ho@o@gbols dodo@m gmogy®o Fobssdogamds o6 s@OLYdmdl.
3320935 5ol M9BOMmUL3gJBogero, Ao aodmdoibsgl 3530960900l 06gm®Iomgdyao
0obbdmdols  dIm3mggdols  Iglodagdamdsl.  dglodsdobs, Lodo®m  dmbszgdgdols
sdmmgds bsdgeo0bm do®omgbdosb ¢bps dmbgls d3ydbogro gdodgdol dog®, @oms
o390 0dbgl 353096300l 3mbgowgbosmydmmds. mommgygm 353096@L dogbokgds
0bEogoysmy@o  gmeo, @Omdgmoi  dgobsbgds  Lodgooiobm  sFglgdymgdsdo.
330306 ©Jdo, Gedgmoi yoesg3gds ggeggol Ladgsbog@em bymddegabyml, ofbgds
sbmbody@o, Go3 dgydagdgal aobwoli 30MmMgbgdols 0gbBoxoEo®gdsls”.

3320930l dglobgd 0bgym@mdsos slggg dogfmws domgmogzol ghmgbyen Loddmb.
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3. 3320930L dobbgdo, dgomMEMERMA0s ©S 3OMEMIME0

AOAmO3 9339 o®0bodbs,  Fo@dmagboano  339emgs  [o@dmoa bl s@o-
9JU390039b@ e 33aggel. doybgosgo  sdobs, Lsg@msdm@obm  @g3mdgbwsizogdol
0obobds@ ol MgaolE®o®gdymos geobogy®o 3ganggdol Log@msdm@dolem @g9LE®do
399 33900 %by: https://clinicaltrials.gov. g ol@®siEools bemdg@os: NCT02792387.

3.1. ggeggol dobbgdo

3320935 989dbgds  303mmgbol, @md  odgbs  3oMgykols  gobrggbols  g@sJiEool
99009d> 5@ 9353doMwgds GFR-ol dg3300905L, bmeom CVP, dodibgbs 3@ 3gdols
2obggboll  g@sod30oby  dgHo  sMol  gmEgmsizosdo  modgdgangdols  g3biools
oM®3935Lmob  (podmbs@yymo, Gmama i dgdodgdygemo GFR<90) 0d 353096@90do,
O gdlsi 50gbodbgdom  goMmom-Mgbyao Lobp®mdol I o I Godo. 3d03mmngbols
oEslBYMgds  gogagbol  0mbogdl  @oliggdol sE@gye  dgxslgdols s CRS-U
SO Y ©0oxabmlGoMgdaby, sbggg, oogogdol dodwobo®gmdolis s Aodmbagow by.

32. @wobsobo

33%0930L  @obsobo oym  3OmL-Lgdaogmo Fodol $ s obbm@OEogmes  Vgdwgyo
Lodgo0bm  ©oFglgdyamgdgdol  dobobg:  dmb3o@ogydo  Jlgao  “Igoogasls” 4
Lodgeo3obm 396 @0,  dgomsdxm@x0s, Lolbendo@mgms s a0l ©osgsgooms
(3963®0 (b. dmbysl Lobganmdbol). 33aggs dmoisgws LEHsSEMbsG Yo 3530963 gdols
3er0bogy® dgdmbggggdl, 2015 Farol Lgd®gdd®owsb 2016 Fenol dsolols homgamom.

3530963900l A9BOMUL3gJBoyeo ho@mgs asbbm@zogms Fobolifod goblsbmgdygao
3908 9M09dgdoll  dobgogom  (ob:  33). dmbogdgdol  sdm@gds  aobbm®Eogmws
bEoombos®ygao  LbodgooEobm  ds@omgdowsh,  GOmdggboz Moy  dgdmbggggddo

8 300b-bggonmo gaeggs, 569 Sbsgrobo, sGol M3by@ge0gmo 3393930l boo@lsbymds Gmdgarocs
39olbbdmdl @AMl asdyggnee  ImbogggmTdo  3m3ymsioosh  ob  Fo@dmdsmygbenmdomo
(©9309DgbA>A0YE0) XaR0s6  FM3mggdnmo  0bgm®Iozool sbogodl. 3BML-Lgdgoymo  ggegggdo
M0l ©gbgdoxEogmo bobosmols (o6 s@ols boby@daogo (longitudinal), s@3 9Ju3g@0dgbEgeno)
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bgendobo§gomdo oym gangd@®mbymsw (bobberdo@@gms s gyaols osgs@gdoms
(3950 ®0). eGFR g5b0bobmgds mod3dgagbol osgowgdgbol @AM dmeoxo3odgdyao

©0gBol ge®dyemomn (MDRD). CVP-l dmbszgdgdo dmgdgeo ogem ggoEbaol{yemols
LggBob Lowowgdo (hsbofgmgdols Jobgogom, yggas dgdmbgggsdo CVP asblsbmg@yano
040 g0 gJBOmbyao gosdfmwon gogofggds ob dos Loymeang ggbols doamdom).

3.3. Logganggo 3m3gams30, hodmgol ©s godm@oibgol 3®odgmhoydgdo

330 93> dmoeges 3530963 g0l ol ggdo@olmbols  Lbgowslbgs  gubjioydo
geosbom (NYHA geooslbo I - 1V, dgbodbybgdyemo ob ©sdggomgdygmo  gobwggbols
gOsjoom - 1CD10: 150.0 - 150.9; 113.0 - 113.9) s Jgdizocdgdyemo eGFR-0m (go®oom-
@gbyg@o Lobp®mdo I s I Go3do). Iglsdsdolow, ho@mgol g@o@gdoydgdo ogm HF I-IV
o> eGFR <90.

2odm@obgol 3G0@gM0gdgdo aoblobwgdymo oym dgdwgy Labom:
1. mo®3dgemgdols  g9bjool  @ommgggol  odmygzogdgemo  Gobg-goJ@mmgdols
>OLgomods (dogommoms, Lgxglbobo, ©osdgHo);
2. 3003900  bgxr@m3smos  ob  dgm@spo  byg®m3smos  asdmgggmo  yymols
939000bmdol godes bgdolidog®o Lbgs dobgboo.

3.5. LESGOLEFPN0 ©SIYTDoggdol ggads

se§g@omo 5 Sbsan0@ogyg®o bo@ob@ogol, ©05dM 30 by (33 o by
bEAoGoLR0gy®0  BgbRodgool dobbom godmygbgdyeo ogm  3Oma®sds IBM  SPSS

Statistics version 22.

eGFR (MDRD formula) pasblob@g@ygeno ogm  @Gmgm@G ©odmizogdygemo  (33@0500
(Outcome Variable), bogoe Lglo, sbsgo, LVEF %, HF (NYHA geosbo I - 1V), CVP, RVEDD
> sMGgM oo 3039 B gbbos (JNC VIII janslbogogs@oom), Gmam@3 03093009000
(3geoogdo  (Predictor Variable), LVEF, @&mgomei 3m@gbgoyg®o  gogemgbols gs]@meo
(Confounding Factor) CVP- o eGFR-U do@ol jm@gersiool s@lgdbmdol dgdmbgggsdo.
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3.6. 3mbs3gdm> dM3mggds

Foddmpa gbogro  33emggols dgdmbgggedo, olggg Omam@E bmaswse @gR@mb3gdoyero
338093900L  ©@@ml, Lododm dmbogdgool  sdmmgds  bpgdmws 99339  oOLgoyeo

3e0bogg@o d9dmbggzgool LodgooEobm hobsofgdgdowsb. 3 3mbgdg@yer dgdmbgggsdo
30mdagdsls Fo@dmowagbos ol go®gdmgds, GmM3 bmgos 5@ sOLYoMOL oG om-
M9699@0 Lobe®mmdol ©osabmbols ICD10 ™ jmwo (jeosbogogs@mmo), dmdgmmos gl
FoOMME 35dmoyghgds LododmggermPo s dbmgmoml 360936gamgob 6sfomdo 278,
dglodsdobo, dmbosigdms  d5bgddo  go@om-Mgbyao  Lobp®mdol  wospbmbo  o@
goggoms (s Egbsia o s®ob) wogoJbogdygmo. Lodgwozobem ©sfglgdya gdgddo
d39@bogno  gJodgdol dog® Lokodm ogm goeols ¢3ds@olmdom (ICD10: 150.0 - 150.9)
©0oabelBodgdbyammo  yggems 3530960l Lodgoiobm  ds@omols  bobgs o
00@3d9em 930l g9bJoydo dpamdsdgmbol dgeligds o s@lgdyemo hobog@mgdols s
3320930l dggagdol  dobgogom. o3y 9bps  50b0dbml, @md  jomPom-& by
LobE@mImsb ghmo dgbgogom sbanml s@ols ICD10 jmwo 113, GmIgaoi ageolbdmdls
“ammols s 0063dmol  303g@Agbbonm  sgoedymegmdsl” T medis,  Golo
2odmyggbgools  syEomgdgmo  30MMmdss  SOGIM0gEo  303g0EF bbool s@LgdMds, Mo
ymggeomngol s@ ggbgogds CRS-ol @eML.

OMam®O 3 3530960 ggeggedo  @gaolE®dsEool Ym@dom ©s 3OMEMIME@on  0ym
2obLabeg@yeo, d3y@bogro  gJodgdols dogd  Lodkodm ogm dgdpgao  dmbsigdgdols
sdmwgds 3530963 gd0l Lodgooobm do®omgdowsb:

1. bggbo

sbisgo

LVEF %

a0l 93do00lmdols geosbo (I-IV NYHA)
CVP mmHg

3995@0bobo

RVEDD

N o v R W N

™ ICD-10 s&ols xobpsigol dbmgmom meysbobsiEools (WHO) ©ssgemgdgdol ©s xobd@mgemmdslbosb
0535300 9d 7m0 3OMdmgdgdol Log@msdm@olm LEs@olGogy®o gaslbogogs@ool 3g-10 gopsbgwgs
ttt Hypertensive heart and renal disease
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8. OB gMoygao 303gaBgbbos (JNC VIII)

2o0s s gmomo (gbg@ogiogeo) LHsGoLGogol dowgdobs, l-gro, dg-2, ©s dg-6
dmbs3999d0 Sy gdgmo  0gm  ggerggol  sdmgopgdygao  geswols (dependent
variable, outcome variable) - eGFR-ol godmbomgmgmse (godmmgmobsl  oliggg
2odm0ygbgds  35309bGol  Gsbmddogo  gymgbogwgbols  dmbsizgdo).  eGFR,  oby
3MOamgsbo  Qog@E®szool  dgxsbgdomo  dohggbgdbgenro  (Estimated Glomerular
Filtration Rate) s@ols GFR-ol dosbgomgdomo, domgds@ogyg®o gom@dyemmon domgdyemo
Lowowy 27.

bOELSLOY 353096390 do Mg3mdgbpgdyaos eGFR-0l M@0 go@Iygaol godmygbgds.
9Lgb0s: 0@ dgen gdols osgegdgdol WML dmPoxoEodgdbymo wogBol Ge@Iyams
(Modification of Diet in Renal Disease (MDRD) formula) ©s oo 3jdgangdols J@mbogygao
Eoogogool  g3oegdomempms  jomsdm@sizool  gm@dyers (Chronic Kidney Disease
Epidemiology Collaboration (CKD-EPI) formula) 289,

MDRD ge@dggans:
eGFR = 186 x 0530l 30953 0b0bo 1154 x slisgo 0203 x (1.210 oy Doggobosbos) x
(0.742 oy Jogmoo)

CKD-EPI 3@ dgamo:

eGFR = 141 x min (SCr/k])* x max(Scr/k]1)120° x 0.993°b2¢0 x (1.018 0 Jogmos) x (1.159

04y doggobosbos)

eGFR-0l godmmgans sbiggg dgbodamgdganos mbensob gogggams@m@gdols Lodgygomgdoom,

tH

dogo@0moE, 00M3dgegools g@mgbygeo gmbeols (National Kidney Foundation) 390-

23900 %bg 3obmogligdyano mbens0b 3o 3@ em@ols dgdgzgmdoom:

https://www.kidney.org/professionals/kdoqi/gfr calculator.

(omdmpagbogn  33ang3sodo  0dmygbgdyeos MDRD  gom@dges, Gowyob  s@Lgdmols

dmbo39d900, Omd CKD-EPI-Lpob 20blbgoggoom ols mobosd@se  byb@os d(gegg oo

JOmboggmo Vgdmbggggdols @emls 281 282,

HE 599-90  Gga0L@®0mgdmo  dbbgoemo  s@olodmeg@mdm  m@asbobozos,  @mdmol  JBsd-d0bsz
dgdomgmdls boy-om@ do
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3530963 gd0L Lodgo0bem hobo§gdgddo >OLgoyeno ‘dao@ol 3995@0bobols
dmbs399900 Jo@omo@se  oblobgdyao ogm dy/en (mg/dL) Lowowgdo. d3deen/go

(umol/L) Lowowgdo goblobogdyao dmbsozgdgdol goaygobs dp/wen-bg bogdmes

884-bg ao9mz0m 283,

@53 dggbgds CVP-U, 3gemggedo  aodmygbgdygmo yggens dmbsigdo dmzgdygeo  oym
3903baol{ymols bgg@ol Lowowgdo (hobsfgmgdol dobgwgom, ygggers dgdmbgggsdo
CVP aoblobogdgemo  ogm  geogdd@mbyamo  aswsdfmwon  @osgofdggds ob  Dogs
Lboygeeng ggbol do@amdom).

3850930L  dod@obodgmdolsl  aodmogggms, M3 sbmdom  3s5309b@0l  3ewobojy®o
‘dgdmbgggoesb  dbmamme  dogbge  dzodg  bofomo  szdogmgomgdes  33@0ggsdo
ho@mgols 3M0@gM09dgdl. 3dg@dgl dgdmbggggddo o@ ogm goblobwg@yao CVP, ob @
040 domomgdygeo 25bmdzol Jgmmpmemaos. d9bgd®ogos, CVP asblisbwg@geo ogym
dbogomo 03 gerobogy®  dgdmbggggddo, @mEgbsi 353096390l 50gbodbgom@om
ool (3039 9gdo@olmds  (AHF) o 339@bogmmds 9@ od©gdmmsn  0b@gbloyg®o
095300l aobgmgoggdsdo  (FoGwom-Ggbyemo  Lobp®mdol Jo®ggamo  Fodo). sbggg.
bdoGo o@ oym bogdo@olo 0bgm@dszos sb53bgboli dglobgd, o3 o@ odengmws
Lodygoemgdols @oxggmgbiodgds dmdbpsdoygm mo®3dgagdol 30Gggmse oy dgm@sw
©5b05bgdols dm@ol. aoesfyws dgddboamoygm 2 xagno (Bmbsizgdms dobs), gomo CVP-
b dmbogdgdom (CVP group), @mdgeroi dmoEogos  jodom-0gbygao  Lobp@mdol
30390 Godol  gemobogy® dgdmbggggdl, boerm dgmag CVP-L ao@9dg (Non-CVP
group), MmdganoE dM0EegEs JoOomM-Mgbygeo Lobp®dmdol dgm@g Godol jawobosy®
‘dgdmnbggggdl. CVP group-do ho@ods Jomm@y®o  ggerggs oo  ggegzobmgols
bEAoGoLR0g9M0  35M53gB@gd0ol  aoblobwg@ol  ©s  0bLE®MYdgbdgdol  FgLEomgdols

Jobboo 284 285,
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4. 9093990

Non-CVP  xa9gdo (CRS II  @odo) dmbsfogmgms bLoghmm  @omegbmds  ogm 44,
Lbodgo@m sbsgo - 678 (SD 13.1), wo 64% oyem 35353530. bodgoem eGFR ogym 60.8
ml/min/1.73m2 (SD 19), Lbsdygsem LVEF - 42.7 (SD 14) o Lodgogrem RVEDD - 34.5 (SD

6.2).
Descriptive Statistics
N Range Minimum Maximum Sum Mean Std. Variance
Deviation

eGFR 44 85.00 5.00 90.00 2673.00 60.7500 19.02401 361.913
LVEF 44 44.00 16.00 60.00 1880.00 42.7273 14.03544 196.994
HF 44 3.00 1.00 4.00 120.00 2.7273 .62370 .389
RVEDd 44 28.00 21.00 49.00 1516.00 34.4545 6.23738 38.905
Age 44 67.00 23.00 90.00 2981.00 67.7500 13.14344 172.750
Valid N 44
(listwise)

3ab®ogro 5. Non-CVP xoa9g0l s g@omo LEsgolbEogs

LVEF-l s eGFR-U  dm@ols  slm@osgool  @opagbols dobbom  godmygbgdyen  olbs
300Lmbols  jm@gansizool BglEo (Pearson correlation analysis) 286 287, @mdganoi  oym
LEo@obEogydoe d60dgbgermgsbo, mydis gomymxzomo:-0.336 (Sig. 0.026).

Correlations
LVEF eGFR

LVEF Pearson Correlation 1 -.336

Sig. (2-tailed) .026

N 44 44
eGFR Pearson Correlation -.336 1

Sig. (2-tailed) .026

N 44 44
*. Correlation is significant at the 0.05 level (2-tailed).

gb®ogoo 6. 3m@gasizos eGFR-I s LVEF-I do@ols
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a®59030 1. eGFR-U o LVEF-l dm@ols gm@gensiools sdbsbggano §gd@ogmgsbo
055>

@o3 dggbgds JmAgasizosl aymol ¢3ds@obmdols NYHA-L geosbl s eGFR-l ‘dm@ols,
300bmbols  jmegmsiool  GgbBom  godmgemmobes  LEsGoLE0gyMs©  db0dgbganmgsbo,
95MYmR0m0, Lodgogem Lodgogdol jmedgasios: -0.349 (Sig. 0.020).

Correlations

eGFR HF
eGF Pearson Correlation 1 -.349’
R Sig. (2-tailed) .020
N 44 44
HF Pearson Correlation -.349’ 1

_Sig. (2-tailed) .020

N 44 44

*. Correlation is significant at the 0.05 level (2-tailed).

gbGogro 7. 3@ gaosios eGFR-b o HF-I deo@ols

2odmgaobs  Jm@Agmoiool o®Ma@lbgdmds  dodxggbs  3o@gydol  Lodmanmem
©osl@mey® ©osdgB®bs (RVEDD) ws eGFR-I dm@ols (n=44, r = -0.093, p=0.548).
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Correlations

eGFR RVEDd
eGFR Pearson Correlation 1 -.093
Sig. (2-tailed) 548
N 44 44
RVED Pearson Correlation -.093 1

d Sig. (2-tailed) .548
N 44 44

3gbGogro 8. 3m@gasi3os €GFR-I s RVEDD-I de@ols

Non-CVP  «xa9gol (CRS II @odo) dgddboliols aodmgmobes, @md bsggangg @@mol
dmbogggmdo  ayeol  93ds@obmdom  dmbdo@ogobodgdymmo 3530960900l 31.7%-1
59b0dbgdmws  mo®3dgagdols  gubdEool  gm@swo  goysdmgligds  (goMLom-@gbygao
LobE®dmdols dgmedg  030). oJgsb, mo®idgegdols JOmbogygmo @osgswgdols (CKD)
3e0ob0g035300m, 59%- s@gbodbgdms mod3dgangdol g9biools dgomgroo (GFR=60-
89), 25%-1 bmdogdo (GFR=30-59), 13.7%-1 3dodg (GFR=15-29) (s 2.3%-1 @gc™dobsgryco
(GFR<I15) wogdggomgds. CKD wosabmli@odgdymmo ogm dgdmbgggoms 114 %-To.

CVP xa9xdo (CRS I Fodo) dJmbsfoggms Log@hmm @omegbmds ogm 11, Lodygomm
sbsgo - 65 (SD 125), @s 63.6% ogm 35353530. bodgogm eGFR oym 43 ml/min/1.73m2
(SD 10), bodgogoe LVEF - 46 (SD 6) o Lodygogom CVP - 10.4 mm Hg (SD 1.1).

Descriptive Statistics
N Minimum Maximu Mean Std.
m Deviation

Age 11 45.00 86.00 | 64.9091 12.49363
LVEF 11 37.00 55.00 | 45.9091 6.00757
Cr 11 1.35 1.90 1.6045 .17096
eGFR 11 27.30 57.30 | 42.9455 10.04205
CVP 11 8.00 12.10 10.3545 1.13258
Valid N (listwise) 11

3gb®ogro 9. CVP xa9xob s@{g@omo LEs@ob@ogs
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>bodbyam  xagndo CVP-lL s eGFR-bL dmeol  slm@osgools  @owygbols dobbom
2odmygbgdyan  0dbs  30@Lmbol  jm@gmsiool  Fglgo, @GmImol  dobgogoms
3OO ges300 0y Ladygogrm Lodenog@ol, 0ydzs, dmbsfomgms 3oy Gomogbmdbols
3090,  LEsAoLBgYdo©  5@s-dbodgbgermgsbo: -0.48 (Sig. 0.14). LVEF-L o eGFR-U
do@ol  godmgeobps  Yge®m  bybeo,  09dzs  LEAsGobEogyde  slggg oG-
db0dgbgermgobo  gm@gasios: 0.12 (sig. 0.72). gobolobegds hodmgol dmEyemds
BoOMmISLIGod0osbo  jgangggdobmgol: o (two-tailed) = 0.050, B = 0.200, r = -0.480, N =
[(Za+ZB)/C]2 + 3 = 32.

Correlations
eGFR CVP

eGF Pearson Correlation 1 -475
R Sig. (2-tailed) 139

N 11 11
CVP Pearson Correlation -475 1

Sig. (2-tailed) 139

N 11 11

gb®ogno 10. gmegasios eGFR-U @s CVP-L ‘dméols

3530963900l Lodgoizobm  hobs{gmgdbyg  Igdomdolols  aodmogzggms  Loygygdommgdm
A9bwgbzos, MMI Omym®3 373539, sbg3g JOMbogyo gymols ggdo@obmdols WML
0@ 3dgemgdols gygbdiool dgxaslbgbolsl gdodgdo gy@mbmdmebyb s®s eGFR-ol, s@sdg
dOoGol  3@go@0bobol Jmbs39dgdl, @o bogmgds odenggs CKD-oli sp@gyemo  ©o
bOygaygmgzomo dgxuslgool dgbsdm gobmmmdsls.
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5. ©slgbs

1. @oobdydes  ggeggol  3odmmgbs 03 bofoedo, G™M3  FoBom-Ggbyeo
Lbob®mdols dgm@g G030 ©osgegdygm 3530963900 dodbgbs 3o kol
2obggboll g@sojiools dgdzodgds 0@ 3o3doGEgds mo®3dgagbols gybjiools
230950 glgdol (godmbs@yao, @mam@ i eGFR<90). 33ag30l dgogagdds ohggbs
LEs@obEogyase 360dgbganmgsbo godymxzomo gm@gmsios LVEF-U ©s eGFR-1s
do@ols (n=44,r =-0.336, p=0.026).

2. 35033bgbs oM 39kols aobwggbols B@sJ300Lask goblibgsggdom, jo@om-&gbyao
Lob@mdols dgm@g @Godom ©osgoEgdygm 3530969030 godmgmobps  3ogdodo
NYHA-U gensbogogozoom agaol ¢3ds@obmdol ¢9bjcoydo gansbol do@gdols
©s eGFR-0s d9dzoMgdsl dm@ols (n=44, r=-0.349, p=0.02). s@bodbymo dgogyo
300093 90mbgan babl glgsdls NYHA-U genoboggogsizools Ladggdemmdsl agemols
93d5M0bmdol Loddodols dgxsbgdols db®og s sliggg, mom3dgargdol gybjiools
259950 9Lgbdol @olgol goblsbmg@ols dobboom.

3. 300bmbols gm@gasaool Fgl@ds ohggbs Lodygsam olifg@mogo (gomymaomo)
3ogdodo  CVP-L s eGFR-L  dm@ols  (r=-0.48, p=0.13) soGEoM-G9byeo
Lob@mdol 30Mggemo Godol @OML, Goi3 Aoblabmgdagl  dgmhggol Laly®ggen
Joagemdsl  bLEsGoLGogg®o  sbogmobobomgol  odygodo,  dog@sd  YBO™
BoOmmIsLdGodosbo  3gangggdbobmgol: o (two-tailed) = 0.050, B = 0.200, r = -0.480,
N = [(Za+ZB)/C]2 + 3 = 32.

4. 33209353  aodmogmobs  joAg@siEool  s@o@lgdmds  dodxggbs  3oG kol
Lodm@me  osb@meyd ©osdgd@bs (RVEDD) ws eGFR-U dm@ol (n=44, r = -
0.093, p=0.548) joOPom-GOgbyyao  Lob®mdol Jgm@g Godom  EsogoYdIED
35309b@gddo.

5. Loggergg Mol dmbs 3390 do d9eols Jombogyao 93doG0bmdom
dmb3o@ogobodgdygemmo 3530963900l 31.7%-  s@gbodbgdbmws  mo®3dgengdols
396300l dgmeswo goge®glgds (goOom-Mgbygmo Lobp@mdol dgmeg Godo).
5Jgob, 0o®3dgegdols JOmbogygmo osgowgdols (CKD) gensliogogsioom, 59%-1s
>gbodbgdmws  modydgamgdols  gybjiool  dgodgwo  (GFR=60-89),  25%-1s
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bmdog@o (GFR=30-59), 13.7%-1 ddodg (GFR=15-29) o 23%-b @g@dobsgny@o
(GFR<I15) wogdggomgds. CKD wosgbmlido®gdgamo ogm dgdmbgggoms 114 %-do.

6. JoMom-Mgbyao Lobo®mdols SA Y0 ©05bmbE0Mgdolmgols
dobobdgfmbogros modydgangdols gyblzoyg®o dpamds®gmdols dgsligds eGFR
MDRD gm®dgeols  a0dmygbgdom. eGFR-ol  aoblobmgds  dgbsdegdemdsls
0dgnggs @ e LRswosby aodmgmobogl mo®jdgagdol ©oligybdzos @
Loko®mgdol dgdmbgggsdo dJmbogl s@Lgdyen d3@bognmdsdo  gm@gd@oggdols
‘dg®obs (ACE Inhibitors, ARBs, NSAID ws Ubg.).
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OBJECTIVES

The primary aim of this PhD study has been to explore the association between Left Ventricle
Ejection Fraction (LVEF), right heart failure, increased central venous pressure (CVP), and
renal dysfunction manifested as reduced Estimated Glomerular Filtration Rate (eGFR) in
patients with Cardio-Renal Syndromes types 1 and 2. The hypothesis suggests that CVP,
rather than LVEF correlates directly with reduced eGFR.

BACKGROUND

Deteriorated renal function in patients with acute or chronic heart failure represents an
important clinical challenge of modern medicine. The prevalence of moderate to severe renal
impairment (defined as a Glomerular Filtration Rate less than 60 mL/min per 1.73 m?2) is
approximately 30 to 60 percent in patients with Heart Failure (HF) 2. Clinical importance of
interactions between heart disease and kidney disease is illustrated by the following

observations:

e Mortality is increased in patients with HF who have reduced GFR

e Patients with chronic kidney disease have an increased risk of both atherosclerotic
cardiovascular disease and heart failure, and cardiovascular disease is responsible for
up to 50 percent of deaths in patients with renal failure

e Acute or chronic systemic disorders can cause both cardiac and renal dysfunctions.

The term Cardio-Renal syndrome has been brought into use in the last decade. Professor
Claudio Ronco §8§ et al, has defined five subtypes of Cardio-Renal Syndrome, which are
distinguishable from each other by the clinical course, pathophysiology, diagnostic
approaches and management tactics 7. CRS involves both - the acute and the chronic

conditions which are characterized by the heart's primary, and primary renal injury:

e Type 1: Worsening renal function complicates Acute Decompensated Heart Failure

(ADHF) and Acute Coronary Syndrome (ACS). Depending on the population, 27%-40%

§8§ Claudio Ronco, MD. Department of Nephrology, St. Bortolo Hospital, Vicenza, ITALY.
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of patients hospitalized for ADHF develop Acute Kidney Injury (AKI). Consequently,
CRS type 1 is often seen in the coronary care and intensive care units 1112;

e Type 2: Chronic abnormalities in myocardial function leading to Chronic Kidney
Disease (CKD). The “chronic abnormalities” may include many different heart
conditions, such as chronic heart failure, congenital heart disease, atrial fibrillation,
constrictive pericarditis and chronic coronary heart disease 13;

e Type 3: Acute renal failure leading to cardiac dysfunction, such as cardiac ischemic
syndromes, congestive heart failure, or arrhythmia 6. Type 3 emerges less frequently
than CRS type 1, but this may be due to the fact that it has been less thoroughly studied
then type 1 10;

e Type 4: Primary renal disease leading to cardiac dysfunction, such as ventricular

hypertrophy, diastolic dysfunction, increased risk of adverse cardiovascular events 17 -

19.

)

¢ Type 5: Systemic illness leading to simultaneous heart and renal failure. This CRS
subtype may cover many acute or chronic conditions in which combined heart and

kidney dysfunction is observed (e.g. diabetes mellitus, sepsis, lupus, etc.) 2.

When reno-parenchymal disease leads to cardiovascular complications, it's been
recommended to name the latter condition as Reno-Cardiac Syndrome (CRS type 3 and type

4) 1421 CRS type 5 is also called a secondary CRS 2022,

The term - Cardio-Renal Cachexia Syndrome (CRCS) has been suggested when there are

complex interrelations that involve transition from CRS to cachexia and from cachexia to CRS

23
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CARDIO-RENAL SYNDROME

Heart Failure

Cardiac Dysfunction 1V class (NYHA)

+ Neurohormonal activation -

RAAS, SNS
+ |nflamation, oxidative stress ¢+ Neurohormonal activation -
+ Anemia RAAS, SNS
+ Hypertension + [nflamation, oxidative stress
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Fluid retention TCVP
Na+ retention TIAP '
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© George Lobzhanidze

Fig.1. Bidirectional pathways of Cardio-Renal Syndrome

CVP=Central Venous Pressure; NYHA=New York Heart Association; RAAS= Renin-Angiotensin-Aldosterone System; SNS=
Sympathetic Nervous System; CVP=Central Venous Pressure; IAP= Intra-Abdominal Pressure; RVP= Renal Venous Pressure;
LVH=Left Ventricular Hypertrophy.

Mechanism of Renal Impairment

Pathophysiology of reduction in GFR in patients with HF is complex and includes several
major factors: abnormalities in systolic and diastolic myocardial performance can lead to a
number of hemodynamic derangements, including reduced stroke volume and cardiac output,
arterial underfilling, elevated atrial pressures and venous congestion 24. These hemodynamic
derangements trigger a variety of compensatory neurohormonal adaptations including
activation of sympathetic nervous system, the Renin-Angiotensin-Aldosterone System (RAAS)
and a range of adverse cellular processes (including oxidative injury and endothelial

dysfunction) leading to apoptosis and renal fibrosis 152529,

Novel biomarkers of acute cardiac and renal injury have become accessible for the last

several years. These include Cystatin C, NGAL (Neutrophil Gelatinase-Associated Lipocalin),
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KIM-1 (Kidney Injury Molecule 1), NAG (N-Acetyl-B-(D) Glucosaminidase), IL-1 8
(Interleukin-18), L-FABP (Liver-Fatty Acid Binding Protein), CI (Cataitic Iron) 30. It is
expected, that these biomarkers will facilitate making an earlier diagnosis of CRS, as well as

identify the specific type of CRS 31. Unfortunately, these tests are not widely available yet.

CKD is common and is associated with increased mortality in HF 32. Though, it is not clear
whether the effect of CKD on mortality varies by Left Ventricular Ejection Fraction (LVEF).
The mechanism of acute cardio-renal syndrome (type 1) is difficult to clarify also because of
the complex and multifactorial comorbidities associated with acute heart failure syndrome 33.
Recent investigations suggest that management of patients with primary cardiac and
secondary renal dysfunction based only on the low-flow theory does not lead to improved
outcomes 3435 Both animal and human studies have shown that Intra-Abdominal and Central
Venous Pressure (CVP) elevation, which also increases the renal venous pressure, lead to
reduction of GFR 36-40, There is a growing evidence to support the roles for elevated renal
venous pressure and Intra-Abdominal Pressure (IAP) in development of progressive renal
dysfunction in patients with HF 394142, The study by Kevin Damman et al. has shown that CVP
is associated with impaired renal function and independently related to all-cause mortality in
a broad spectrum of patients with cardiovascular disease 41. The study by Heiko Uthofft et al.
further supported the concept that CVP is an important haemodynamic factor for impaired

renal function, especially in combination with decreased cardiac output 42.

The study by Ali Ahmed et al. has shown that CKD-associated mortality was higher in those
with diastolic than systolic HF 43. Diastolic HF or Heart Failure with Preserved Ejection
Fraction (HFPEF) is the most frequent form of HF #4-46 (the incidence of HFPEF is reported to
include about 50% of the general heart failure population #7). Coexistence of renal
impairment in heart failure with preserved EF is reasonably common (especially in older
females with hypertension and/or diabetes), but may be under-diagnosed 48. The Cardio-
Renal interactions potentially contributing to HFPEF are complex and include volume
overload, due to inadequate renal handling of salt or fluid, renal hypertension, or oxidative

stress and inflammatory processes 49 50,

The above-mentioned evidence dissuading the role of reduced LVEF as the primary driver of
renal impairment has prompted researchers to have a closer look into the role of right

ventricle (RV) in the pathogenesis of CRS.
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The role of right ventricle and CVP

Awareness about the role of right ventricle in health and disease traditionally has been
lagging behind that of the left ventricle 1. Even though, right-sided (or right ventricular)
heart failure (RSHF) usually occurs as a result of left-sided failure, RV function may be
impaired in pulmonary hypertension (PH), chronic obstructive pulmonary disease (COPD),
congenital heart disease (CHD), connective tissue diseases, coronary artery disease and in
patients with valvular heart disease. When left ventricular function is normal, the term -
Isolated Right Ventricular Failure is used (IRVF) 52, Data about prevalence of kidney

impairment in those patients is uncertain, as it still remains largely under-diagnosed.

Right ventricular dysfunction may play an important and possibly earlier role in the
pathophysiology of impaired renal function >3, but assessing RV function remains a challenge.
At this time, there is no single commonly accepted and generally applicable index of RV
function 5% Due to the complex anatomy of right ventricular anatomy, only a few
echocardiographic parameters are reliable. Tricuspid Annular Plane Systolic Excursion
(TAPSE) is a validated parameter of global right ventricular function %°. Right Ventricular
End-Diastolic Diameter (RVEDD) is another parameter that can be used for assasement of
Right Heart and volume overload, although not yet validated. CVP, which is an estimate of
Right Atrial Pressure (RAP), can also help to diagnose RSHF, but it should always be
considered in conjunction with other cardiovascular parameters, e.g. LVEF, as the right heart
sided pressures should indirectly reflect left sided pressures, and the left sided filling

pressure may be an indicator of left ventricular function >e.

Frank L. Dini et al. studied relationship between RV dysfunction and CKD in outpatients with
chronic systolic HF. The authors found that TAPSE and estimated GFR were significantly
correlated 33. The findings of the study support the concept that venous congestion from
backward cardiac failure might be as important as forward failure in the pathophysiology of
renal impairment in HF. Elevated renal venous pressure due to RSHF can decrease GFR by
increasing interstitial and tubular hydrostatic pressures within the kidneys and by decreasing
renal perfusion pressure and renal blood flow. Hypoxia, as well as local and systemic
neurohormonal activation from elevated venous pressure may further compromise kidney

function in these patients 57 58,
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However, despite the above-mentioned reports, the role of right sided heart failure in CRS is
difficult to ascertain, because: (I) it is frequently combined with left sided heart failure with
or without reduced ejection fraction; and (II) renal dysfunction can also raise RAP by causing

fluid retention, regardless of concomitant cardiac dysfunction 41.

Proper understanding of CRS mechanism is crucial, as therapies directed towards one organ
system may have beneficial or unfavorable effects on the other. Additional high-quality

studies are needed for appropriate evaluation of the role of RV and CVP in CRS.

METHODS

The research has been based on the hypothesis that CVP rather than LVEF correlates directly
with the level of renal impairment manifested as reduced eGFR in patients with CRS.
Confirming the hypothesis would provide sufficient risk prediction or early diagnosis of CRS,

leading to improvement of its course and subsequently, influencing the long-term outcome.

The study was designed in a cross-sectional manner, involving inpatients with HF and
reduced eGFR, who had undergone treatment at several hospitals in Georgia, between
September 2015 and May 2016. The participants were selected according to the
predetermined selection criteria, and necessary data had been extracted from the medical
charts. Estimated Glomerular Filtration Rate was assessed with the Modification of Diet in
Renal Disease (MDRD) formula, and CVP measurements had been performed with an
electronic pressure transducer in spontaneously breathing non-ventilated patients. Central
vein access was established trough the subclavian or internal jugular veins. Mean CVP was

recorded for each patient, measured in mmHg.

Participants - Study Population

The study included patients with various degrees of clinical manifestations of HF (NYHA class
[ - IV, with preserved and reduced EF) and reduced GFR. List of criteria that would exclude a
subject from the study included the following:

e Independent risk factors for renal impairment (e.g. diabetes, sepsis).
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e Primary nephropathy or secondary nephropathy due to diseases other than HF.

Presence of hypertension and other risk factors, co-morbidities, and the current and/or past

conservative or surgical treatments have also been taken into account.

eGFR (MDRD formula) has been defined as an Qutcome Variable, while sex, age, LV EF %, HF
level (NYHA class 1 - 4), RVEDD, CVP and Arterial hypertension (According to JNC VIII
classification) comprised the Predictor Variables. LVEF had been treated as a potential

confounding factor for CVP and eGFR.

Sample size and statistical Plan

In the process of data collection, the doctors had to look at medical records of hundreds of
patients with heart failure. Many of them did not meet the criteria for inclusion due to lack of
necessary information in the charts. As CVP has been recorded only in acute cases (CRS type
[), decision was made to set up two different groups (data sets) - CVP (CRS Type 1) and non-
CVP (CRS Type 2). Non-CVP group included 44 participants, while the CVP group included

only 11, which was only sufficient to perform a pilot study.

IBM SPSS Statistics version 22 has been used to obtain the standard descriptive statistics,

summary statistics and statistical tests for outcome variable.

Ethical considerations

The study is of observational-analytical (non-experimental) type and is based on a
retrospective chart review. Confidentiality of patients’ personal information has been an
ethical issue to address. The study was approved by the ethics comitees at the Medical
Centers and the data extraction had been performed by the treating physicians only. The
patients’ personal identifiers were concealed and an anonymized datasets used (unique code
had been given to each patient, which was kept secure under the control of hospital staff).

Results published in a way that no patients’ identification is possible.
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RESULTS

In non-CVP (CRS Type 2) group, total number of participants was 44, mean age was 67.8 (SD
13.1), and 64% were men. Mean eGFR was 60.8 ml/min/1.73m2 (SD 19), Mean LVEF - 42.7
(SD 14) and Mean RVEDD - 34.5 (SD 6.2).

Descriptive Statistics
N Range Minimum Maximum Sum Mean Std. Variance
Deviation

eGFR 44 85.00 5.00 90.00 2673.00 60.7500 19.02401 361.913
LVEF 44 44.00 16.00 60.00 1880.00 42.7273 14.03544 196.994
HF 44 3.00 1.00 4.00 120.00 2.7273 .62370 .389
RVEDd 44 28.00 21.00 49.00 1516.00 34.4545 6.23738 38.905
Age 44 67.00 23.00 90.00 2981.00 67.7500 13.14344 172.750
Valid N 44
(listwise)

Fig.1. Descriptive statistics for non-CVP group

Pearson Correlation analysis was used to characterize association between LVEF and eGFR,

which was found to be negative and statistically significant: -0.336 (Sig. 0.026).

Correlations
LVEF eGFR

LVEF Pearson Correlation 1 -336

Sig. (2-tailed) .026

N 44 44
eGFR Pearson Correlation -336 1

Sig. (2-tailed) .026

N 44 44
*. Correlation is significant at the 0.05 level (2-tailed).

Fig.2. Correlation analysis between LVEF and eGFR
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Fig.3. Correlation scatter plot of LVEF and eGFR

Statistically significant correlation was found between increase of the NYHA HF class and

reduction of eGFR: -0.336 (Sig. 0.026).

Fig.4. Correlation analysis between NYHA HF class and eGFR

Correlations

eGFR HF
eGF Pearson Correlation 1 -.349
R Sig. (2-tailed) .020
N 44 44
HF Pearson Correlation -.349° 1
Sig. (2-tailed) .020
N 44 44

*. Correlation is significant at the 0.05 level (2-tailed).
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There was no significant correlation between RVEDD and eGFR: n =44, r =-0.093, p = 0.548.

When creating the non-CVP (CRS Type 2) dataset, we observed that percentage of patients
hospitalized with diagnosis of HF and deteriorated renal function (CRS Type II) was 31.7%.
According to the Renal Association CKD classification of stages, 59% of them had mildly (GFR
= 60-89), 25% moderately (GFR = 30-59), 13.7% severely (GFR = 15-29 ) and 2.3% very
severely (GFR <15) reduced kidney function. CKD had been diagnosed in 11.4% of CRS cases.
We also observed that doctors mainly used serum creatinine level for evaluation of renal
function both in acute and chronic cases of HF, which has apparently less value compared to

eGFR MDRD formula in terms of early and precise assessment of deteriorated renal function.

In the CVP group (CRS Type 1), Pearson correlation test showed a descending (negative)
correlation between CVP and eGFR, although not statistically significant due to the small
number of participants (n = 11, r = -0.48, p = 0.13). There was a weak correlation between
LVEF and eGFR, although not statistically significant: n = 11, r = 0.12, p = 0.72. Based on
these results, sample size calculation was made for a larger study: o (two-tailed) = 0.050, $ =

0.200, r = -0.480, N = [(Za+ZpB)/C]2 + 3 = 32.

Correlations
eGFR CVP

eGF Pearson Correlation 1 -475
R Sig. (2-tailed) 139

N 11 11
CVP Pearson Correlation -475 1

Sig. (2-tailed) 139

N 11 11

Fig.5. Correlation analysis between CVP and eGFR
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CONCLUSIONS

The study confirmed the hypothesis to the extent that reduction of LVEF is not correlated
with deterioration of kidney function (manifested as eGFR<90) in patients with CRS Type 2.
The results showed a statistically significant negative correlation between LVEF and eGFR (n

= 44,1 =-0,336, p = 0.026).

NYHA classification functional class, by contrast, was found to be correlated with reduced
eGFR (n = 44, r = -0,349, p = 0.02) in patients with CRS Type 2. The results underline the
usefulness of NYHA classification for assessment of HF severity and CKD risk prediction in

patients with CRS.

Pearson correlation test showed a descending (negative) correlation between CVP and eGFR
in patients with CRS Type 1, although not statistically significant due to the small number of
participants (n = 11, r = -0.48, p = 0.13). The results can be used for the sample size
calculation for a larger study: a (two-tailed) = 0.050, = 0.200, r =-0.480, N = [(Za+Z3)/C]2 +
3=32.

The study revealed no statistically significant correlation between RVEDD and eGFR (n = 44, r
=-0,093, p = 0.548) in patients with CRS Type 2.

In the time period of the study, deteriorated renal function (CRS type II) was observed in
31.7% of patients hospitalized with diagnosis of chronic HF. According to the Renal
Association CKD classification of stages, 59% of them had mildly (GFR = 60-89), 25%
moderately (GFR = 30-59), 13.7% severely (GFR = 15-29 ) and 2.3% very severely (GFR <15)
reduced kidney function. CKD had been diagnosed in 11.4% of CRS Type 2 cases.

For an early diagnosis of CRS, eGFR MDRD formula seems to be a useful tool for estimating
kidney function. eGFR determination allows detection of reduced renal function in early
stages thereby providing an opportunity for correction of existing treatments (ACE Inhibitors,

ARBs, NSAID, etc.).
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©sbs®omo 2. Patient registration form

Attachment 1

Study: Some specific characteristics of interaction between cardiac and renal functions
in patients with Type 1 and Type 2 Cardio-Renal Syndromes

Contact: giorgi.lobzhanidze@gmail.com, +995 ---------

Approved by thelocal ethics committee: o Yes o© No

Inclusion Criteria:
HeartFailure: —-Yes cNo

Cardio-Renal Syndrome Types 1 and 2 (primary heart, secondary renal failure): o Yes o No

The subject is excluded from the study if @Y of the following is present:
1. Independent risk factors for renal impairment (diabetes, sepsis, etc)o Yes o= No

2. Nephropathy primary or secondary due to diseases other than Heart Failure (abnormal Urinalysis) o Yes o No

Hospital;

Patient #: (unique code of the patient)

Period of hospitalization (month, year)

DATA (has to extracted from charts by treating physicians only)

1. Sex.omale o female
2. Age:
3. LVEF%:

4 RVEDD

5. HF level (NYHA class 1 - 4):
6. CVP:_

7. Creatinine

8. Arterial hypertension (According to JNC VI classification):

9. BNP _ |

Date: Doctor
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