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Introduction — Left Ventrcular Hypertrepny.

Cardievascular disease
accounts foer significant
moerkidity and moertality, 1n
dialysisi patients ozl teart Lﬂ;::n:';‘;‘:::;
Left ventricular =t @5
Aypertrophy: (LViH)
IACKEeases the: risk of
cardiovascular event

End Stage Renal Disease TS o —" R

(ESRD)rpatients Muscle
freguently: develep LVH

s Noted on EKG,
echocardiograpny, and
at autopsy.




Intreduction — Cardiac Imaging

EChocandiegrapny assessment of Iefit Ventricular mass
(EVIVD)r and geemetny vares with fluctuations 1n velume
status and lImits: its usefulness; In; patients Undergoing
nemoeadialysis

Cardiac magnetic resenance images (VIR off VIV are
detalled, precise, and extremely repreducible. Tihe
IMAGES are: Independent oif Velume: status.



Intreduction - Spironelactone

Spirenelactone (SPR) therapy: has been shewn te reduce
eccentric LVH (eLVH) inrheart failure patients in the
RALES study (NEIMI 341 709-717, 1999)

a SPRIRNINILS aldesterene WhIChIIS thought: te: play: a
rele in myocyte filbresis and cellagen depesition

SPR effects on LVIH In ESRD patients have not been
extensively: studied

SPR has been studied in patients with concentric LVH
(CLVH)rand has been shown 1o have an effect en LVH
although not as' significant of an effect as the RALES trial



Methods

\We' perfiermed a prespective, nen-nlinded: stuady/
eptaming a cardiac MRI onids dialysis patients at
paseline and after receving spirenelactene 25 mg aaily,
e 9 months

LV mass (LVIV)), LVomass; index (LVMI), Iength;, diameter,
ejection fraction, end diastoelic and end systolic Velumes,
relative wallfthickness (RWT),, and sphercity index (Si)
were determinedt using cardiac MRI (EIESTA segUences)
and were cempared ter 196 healthy: controls (nistoric
data)






Definitions

V- Mass Index: = LV Massi/ Body: Surface Area

Endf Diastolic Velume Index = Endl Diastolic Velume / Body: Surface Area

LV Diameter = Septum --- Posterior wall distance (shoert axis view! in diastole)
LV Length = Apex --- MV Annulus distance (4 chamber view! in diastole)

LV Sphericity Index = LV Length / LV: Diameter

Relative Wall Thickness = (SeptalWallThickness & [ateral Wall Thickness)
LV Diameter




Table 1. Demographics (n=13)

Age (years)

Dry Weight (Kg)

Body surface area (m?)
Bedy mass index
Female

Viale

Etioclogy of ESRD
Diaketes mellitus
Hypertension
Glemertlenephnritis
Other

Co-moerbid conditions
Coroenary disease
Drabetes Mellrtus
Hypertension

Years on HD

ARB

ACE Inhibitor

66 (35-78)
76 (54-110)
1.9 (1.6-2.3)

26 (18-39)

4
9
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12
6 (1-20)




Results

Table 2. Cardiac MRI Results of 13 dialysis patients
compared to 108 healthy controls

Ejection End

LVM L/Mi RWT  Fraction Diastolic S|
/m2 (©%6) Voelume
(@  (g/m2) (mL)

Normal 112+27  59+11 0.35%0.1 696 150+£31 2+0.2

Pre SPR 17760 9736 0.60+0.2  59%10 184+55  2.1+0.3
Pvalue  0.002 0.001 0.0004 0.005 0.072 0.33

LVM- Left ventricular mass; LVMi- Left ventricular mass index; RWT-Relative wall thickness; SI- Sphericity Index

p value < 0.05 considered statistically significant



Results

Cardiac Imaging demonstrated that the typical
appearance: ol a dialysis patient’s; heart Is massive: lefi
ventricular hypertrophy with' a profoundly: thickened LV
wall around a slightly, enlanged |efit: Ventricular cavity.

a Cardiac MR revealed ailefit ventrhculair mass index
and a relative wall thickness off 97 g/m? and 0.60
respectively. ini the study, patients (jpre spironolactione)
Wwhile the nermall values; elbtaimed: inr 108" healthy.
controls were a LVMi of 59 g/m=and a RWIF off 0.35

a End diastoelic volume: Whichi Isia measure ofi LV cavity,
size wWas 184 ml i the study: patients; (pre
spironolactone). The LV cavity was 150 mL in the
nealthy’ controls.

m Refer to lfable 2



Results

Table 3. Cardiac MRI Results before and after spironolactone (n=13)

|7 2 =ple
Ejection  pjastolic
IEVIVI LV M RV Fraction  \/olume Si
(9) (g/m?) (%0) ()

Pre SPR 17760 9736 0.60+0.2 5910 184+55 2.1+0.3
Post SPR 184+60 101+39 0.56+0.2 60+10 17060 2.1+0.2
p value 0.77 0.79 0:59 0)5e]0) 0.54 0.70

LVM- Left ventricular mass; LVMi- Left ventricular mass index; RWT-Relative wall thickness; SI- Sphericity Index

p value < 0.05 considered statistically significant
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Results

Fhere wasine change i LVMIL, RWAF, Endl Diastelic
Volume, and sphericity index 1n: dialysis patients by:
cardiac VIRIF after receiving 270 days of spirenolacione

u Refer tor lflanle 3



Discussion — Study: Limitations

Early: Study: lermination

a (e engimal power analysis indicated that 34 patients
needed to e enroelled

s Recruiting difficultiess and’ sukject compliance With
e study’ pretecol limited the number of patients
that completeal the study,

a Interm; analysisirevealed! a lack of study drug efifect
leading| te; early: study termination

Medication Compliance
s [hirteen patients completeal the stuady.

x ['he study medication was taken by these thirteen
patients at heme. There was no direct opservation
of the study medication being consumed.



Piscussion - Cardiac Geometry

0000

IHeart fiallure patients with
Ischemic dilated
cardiemyepatay’ (ELVH)
navera significantly
enlarged LV cavity

IHYPErtensive patients
nave a thickened LV wall
andta presenved or
slightly decreased LV
cavity: (cLViH)

Normal cLVH, ESRD, eLVH,

ESRDI patients have a
thickened! LV wall withra
slightly: enlargeal LV cavity.



PIscussion — Cardiac Geometry.

The RALES trial demonstrated! that spironelactene. Is
efifective 1n patients withreLVH but little data exists
rfegarding Its effiect in patients with ESRD

Theugh the results i this: study: could e relatead to: other
ISSuUes, It IS possible that the lack ofi respense to
spirenelactone: Is related to) the differences in cardiac
geometry hetween heart failtre (eLViH) and dialysis
patients



Discussion — Cardiac Histelogy.

The lack eff response te
SPR! could alsorbe at the
cellular level

s Pliimany histological
ChANGES 1N’ patients
with LV are
ntracellularand
nvelve changesiin the
AUMBer and
ariangement of the
sarcomeres;. In chrenic
cases of LVIH
widespread interstitial
fibresis eccurs. The
actuall numiber of
myocardiall cells Is
Unchanged.

Sarcomere arrangement

MNormal Muscle Structure Myocardial Disarray




Discussion — Cardiac iHistology

n i Isehemic cardiomyoepathy: (eLVH) the LV respoends
By adding New Sarcomeres IN-Seres to existing
sarcomeres,, Which leads to ventricular dilation. The
wall thaickness, nermally Increases, In propoertien ter the
IACrease In chamier radius.

x| cLVHIthe wall' thickness greatly/ Increases; as new.
SalceMmeEres ale added In-parallelfterexisting
sarcomeres., The chamber radius may net change.

x ['he lack ofi respense off SPR i dialysis; patients could
e due te the differences in histology: hetween
dialysis patients and patients withreLVIH:



Discussion — Other pessible causes
for the lack of respense of SPR

Calciuny phespherous product
IHyperparatayrerdism
Uremic envirenment



Conclusions

I3 this study: theraialysis patients had a thick left
ventricular wall with anrincreased relative wall thickness
and a slightly’ enlarged |efit ventricular cavity

NiRne months; ofi Spirenoclactene didinot have: an effect on
the geemetry ofi the heart Inf this study: hewever this
study' was not adeguately pewered

a Cempliance: of the: patients could have: played a major
rele inf the results; off this study.



Future Studies

Editure studies will center areunal histopathological
features; off ESRD fiecusing on the mechanisn ofi
Increased wall thickness, 1e. hypertrophy: Vs fildresis

Upon determination of the mechanism ofi LVIH in ESRD
patients, pharmacoelogic therapy. can then be tallored to
treat LVH 1n ESRD! patients
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