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Sffect of statin therapy on CV outcome
_ in dyslipidemia patients
with Chronic Kidney Disease (CKD)
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01. Cholesterol, CKD and CVD



Definition and Stage of CKD (NKF)

* Definition of CKD

At least 3 months of either
- structural or functional abnormalities of the kidney that can lead to kidney failure

- GFR <60 mL/min/1.73m?2

Description (mL /mile/[;.73 m?) Clinical Term
1 Kidney damage with normal or T GFR =290
2 Kidney damage with mild ¢ GFR 60-89
3 Moderate ¢ GFR 30-59 CKD
4 Severe J GFR 15-29 Advanced CKD
5 Kidney failure <15 (or dialysis) ESRD




Cholesterol, CKD and CVD

Central role of hypercholesterolemia in chronic Kidney disease

- atherosclerosis of extra-

and intrarenal vessels

- mesangial accumulation

of lipoproteins . .

- tubular reabsorption of calcification, anemia,

: ; microinflammation,
filtered lipoproteins hypervolemia, uremia,
— arterial hypertension

Hypercholes- chronic cardiovascular
Seating.— terolemia kidney disease disease

proteinuria ischemic nephropathy




Cholesterol and the Risk of Renal Dysfunction

A prospective cohort study
4,483 initially healthy men

Age-adjusted and multivariable-adjusted RR and 95% CI of reduced GFR(<55 mL/min)

Age-Adjusted Model 1° Model 2°
RR (95% CI) RR (95% CI) RR (95% CI)
Total cholesterol (mg/dl)
<200 1.00 1.00 1.00
200 to 239 1.12 (0.79 to 1.59) 1.09 (0.74 to 1.61) 1.07 (0.72 to 1.58)
=240 1.38 (0.96 to 2.00) 1.38 (0.91 to 2.08) 1.33 (0.88 to 2.01)
HDL (mg/dl)
=40 1.00 1.00 1.00
<40 1.15 (0.86 to 1.53) 1.54 (1.09 to 2.17) 1.45 (1.03 to 2.05)
Non-HDL cholesterol®
<142.1 1.00 1.00 1.00
142.1 to 168.0 1.13(0.72 to 1.79) 1.35 (0.81 to 2.26) 1.32 (0.79 to 2.22)
168.1 to 196.1 1.23 (0.78 to 1.93) 1.42 (0.85 to 2.38) 1.38 (0.82 to 2.32)
=196.1 v 1.42 (0.92 to 2.20) vV 1.81(1.10t0 2.97) v 1.70 (1.03 to 2.82)
Ratio of total cholesterol/HDL
<4.1 1.00 1.00 1.00
4.1t05.2 0.76 (0.49 to 1.18) 0.88 (0.54 to 1.44) 0.86 (0.53 to 1.41)
5310 6.8 0.84 (0.55 to 1.28) 1.05 (0.65 to 1.70) 1.01 (0.62 to 1.64)
=6.8 v 1.22 (0.83 to 1.82) v 1.89(1.191t03.01) v 1.71 (1.07 to 2.74)
*Model 1: Adjusted for age, smoking, alcohol consumption, diabetes, BMI, exercise, history of hypertension, parental history of MI 60 years,
history of past or current cholesterol treatment at baseline, and randomized treatment assignment. Model 2: Adjusted for all variables in
model 1, plus additionally for the development of hypertension and CVD during follow-up period.




Relationship between eGFR and CV event

1,120,195 adults, Mean follow-up : 2.84 years
Cardiovascular Events* = 139,011

Age-Standardized Rates of Death from Any CV event

Age-Standardized CV Event Rate
(per 100 Person-Y)
N
(e
|

15 —
10 —
5 \
0 T T
>60 45-59 30- 44 15-29 <15

eGFR (mL/min/1.73 m?)

*Cardiovascular event was defined as hospitalization for coronary heart disease, heart failure, ischemic stroke, and peripheral arterial disease




CVD risk of patients with ESRD

CV Risk According to Stages of CKD

Stage CV Risk (Odds Ratio, Univariate)

1 Depending on degree of proteinuria
2 1.5

3 2to 4

4 41010

5 10 to 50

ESRD 20 to 1000

The increase in risk in comparison with people free of CKD depends
on the age of the population studied. The younger the person, the higher the relative risk.
Microalbuminuria increases the CV risk 2- to 4-fold




CV mortality in ESRD

Cardiovascular disease accounts for almost half of
the total mortality in patients with ESRD in US (1989-1992)

Cause of death in end-stage renal disease patients

........... ;

% of deaths
S &

: 34 24
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02. Statin Effects on each CKD Stage



Statin Effect on CKD stage I -1I

T Risk of Dialysis, Death

—
Stage I Stage II Stage III Stage IV | Stage V
CKD risk factors/ Mild | Moderate Severe Kidney
Damage with Kidney ! kidney ! kidney Failure
Preserved GFR function function function ESRD
>
90 60 30 15 0

Kidney Function (GFR [mL/min/1.73m’])




CARDS trial: Effects of Atorvastatin 10 mg

on Kidney Outcomes in Patients with DM

2,838 patients with
T2DM and no prior CVD

Placebo plus usual care

i

Atorvastatin 10 mg/day

* Albuminuria : Uxcg = 22 mg/g

*Primary endpoint
: eGFR, albuminuria, CVD.
* Median follow-up = 3.9 years

Result: Yearly mean within-person change in eGFR by treatment group and baseline albuminuria.

-~

Mean within-person change In eGFR
from baseline (mL/min/1.73 m’)
(@]

-
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-

normoalbuminuric
_ - Placebo P=0.01
. normoalbuminuric

ATV

Yr4

\—
-~
—
—

Yr3

ATV albuminuric

Placebo
~ albuminuric

}P=0.03




CARDS - CKD : Effects of Atorvastatin 10 mg

on CV Outcomes in Patients with DM

% With Event (n/N)
HR (95% CI) for Adjusted HR*
End Point Placebo Atorvastatin Treatment Effect P (95% CI) P

Major cardiovascular disease
eGFR = 60 mL/min/1.73 m? 9.22% (85/922) 6.13% (58/946) 0.65 (0.46-0.90) 0.01 0.65 (0.47-0.91) 0.01
eGFR < 60 mL/min/1.73 m? 8.61% (42/488) 5.19% (25/482) 0.58 (0.36-0.96) 0.03 0.57 (0.35-0.94) 0.02
All 9.01% (127/1410) 5.81% (83/1.,428) 0.63 (0.48-0.83) <0.001 0.63 (0.48-0.83) <0.001
Treatment-eGFR interaction coefficient, —0.14 (95% CI, —0.74 10 0.46); P = 0.6

Coronary heart disease
eGFR = 60 mL/min/1.73 m? 5.42% (50/922) 3.49% (33/9486) 0.63 (0.40-0.98) 0.04 0.64 (0.41-0.99) 0.04
eGFR < 60 mL/min/1.73 m? 5.53% (27/488) 3.73% (18/482) 0.66 (0.36-1.20) 0.2 0.65 (0.36-1.17) 0.2
All 5.46% (77/1,410) 3.57% (51/1,428) 0.64 (0.45-0.91) 0.01 0.64 (6.45-0.91) 0.01
Treatment-eGFR interaction coefficient, 0.02 (95% ClI, —0.72t0 0.76); P= 0.9

Stroke
eGFR = 60 mL/min/1.73 m? 2.60% (24/922) 1.59% (15/9486) 0.60 (0.32-1.14) 0.1 0.62 (0.33-1.18) 0.3
eGFR < 60 mL/min/1.73 m? 3.07% (15/488) 1.24% (6/482) 0.39 (0.15-1.01) 0.04 0.38 (0.15-0.99) 0.04
All 2.77% (39/1,410) 1.47% (21/1,428) 0.52 (0.31-0.89) 0.01 0.53 (0.31-0.89) 0.02
Treatment-eGFR interaction coefficient, —0.48 (95% Cl, —1.62100.67); P =0.4

Coronary revascularization
eGFR = 60 mL/min/1.73 m? 2.39% (22/922) 2.01% (19/9486) 0.83 (0.45-1.54) 0.6 0.84 (0.45-1.54) 0.6
eGFR < 60 mL/min/1.73 m? 2.46% (12/488) 1.04% (5/482) 0.41 (0.14-1.17) 0.08 0.40 (0.14-1.15) 0.07
All 2.41% (34/1,410) 1.68% (24/1,428) 0.69 (0.41-1.16) 0.2 0.68 (0.41-1.15) 0.2
Treatment-eGFR interaction coefficient, 0.73 (95% CI, —0.4810 1.94); P=0.2

Death from any cause
eGFR = 60 mL/min/1.73 m? 5.64% (52/922) 3.59% (34/948) 0.63 (0.41-0.98) 0.04 0.65 (0.42-1.00) 0.05
eGFR < 60 mL/min/1.73 m? 6.15% (30/488) 5.60% (27/482) 0.89 (0.53-1.50) 0.7 0.86 (0.51-1.45) 0.6
All 5.82% (82/1,410) 4.27% (61/1,428) 0.73 (0.52-1.01) 0.06 0.73 (0.53-1.02) 0.06
Treatment-eGFR interaction coefficient, 0.29 (95% CI, —0.39t0 0.96); P = 0.4




PLANET I : Renal effects of atorvastatin and rosuvastatin

in patients with diabetes who have progressive renal disease

randomised, double-blind, parallel-group trial

N=353
Patients with
Type I or Il DM
+ proteinuria

O Age = 18 yrs with diabetes O Primary endpoint:

O Moderate proteinuria (urinary protein / creatinine - Change in Upcy from baseline to Week 52
ratio 500-5,000 mg/g) O Secondary endpoint :

O Hypercholesterolemia (fasting LDL-C 290 mg/dL - Change in U, from baseline to Week 26
(2.33 mmol/L) - Change in eGFR from baseline to Week 26, 52

O ACE inhibitors or ARBs for =3 months prior to - Change in Uy from baseline to Week 26, 52

screening - Change in lipid level from baseline to Week 52




PLANET 1] : Renal effects of atorvastatin and rosuvastatin

in patients who have progressive renal disease

randomised, double-blind, parallel-group trial

; Rosuvastatin 10 mg
N=237 ! i
Patients with ! : i
protsinuria i Rosuvastatin 40 mg :
: Atorvastatin 80/mg
.................... ! : : wks
-8 0 4 8 14 26 39 52
Population Endpoint
O Age=18yrs O Primary endpoint:
O Moderate proteinuria (urinary protein / creatinine - Change in Upcy from baseline to Week 52
ratio 500-5,000 mg/g) O Secondary endpoint :
O Hypercholesterolemia (fasting LDL-C 290 mg/dL - Change in U, from baseline to Week 26
(2.33 mmol/L) - Change in eGFR from baseline to Week 26, 52
O ACE inhibitors or ARBs for =3 months prior to - Change in Uy from baseline to Week 26, 52
screening - Change in lipid level from baseline to Week 52

* Upcp, Urine protein/creatinine ratio, U,g, urine albumin/creatinine ratio, eGFR estimated glomerular filtration rate




PLANET I and Il : Primary endpoint

B Rosuvastatin 10 mg (n=107) M Rosuvastatin 40 mg (n=116) ™ Atorvastatin 80 mg (n=102)

Pvalue vs baseline  0.83 0.53 0.033 0.62 031 0.003 0.83 093 0.0003

1.2

1.08

1.02 0.99 1.01

'_I.
1

0.8

0.6 -

0.4

U pcg (Baseline: Week 52)

0.2

PLANET I PLANET II PLANET I + IT*

*Post-hoc analysis
+ p<0.05 vs rosuvastatin 40 mg in exploratory analysis; $p<0.05 vs rosuvastatin 10 mg in exploratory analysis




PLANET I and Il : Secondary endpoint

W Rosuvastatin 10 mg (n=107) ™ Rosuvastatin 40 mg (n=116) ™ Atorvastatin 80 mg (n=102)

PLANET I PLANET II PLANET I + IT*
—
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o
3
)
)
-7.29
-8
Pvalue vs baseline ~ 0.0098 0.0002 0.21 0.10 0.019 0.28 0.0021 <0.0001 0.097

*Post-hoc analysis
T p<0.05 vs rosuvastatin 40 mg in exploratory analysis




PLANET 1 : Reported adverse events

Rosuvastatin Rosuvastatin Atorvastatin
10 mg 40 mg 80 mg
n=116 n=123 n=110
Any adverse event 69 (59.5) 79 (64.2) 63 (57.3)
Any serious adverse event 18 (15.5) 20 (16.3) 21(19.1)
Any renal adverse event 9 (7.8) 12 (9.8) 5(4.5)
Acute renal failure 0 5(4.1) 1(0.9)
Serum creatinine doubling 0 6 (4.9) 0
Dosbngsen cetiine o : 203 109
Death 4 (3.4) 1(0.8) 0

Statistical analysis of adverse events was not presented
One serious AE (2 episodes of cardiac failure in rosuvastatin 10 mg group) was considered related to study drug
No episodes of acute renal failure were considered related to study drug




Statin Effect on CKD stage III

Stage I Stage II
CKD risk factors/ Mild |
Damage with Kidney
Preserved GFR function
90

T Risk of Dialysis, Death

Stage III

Moderate
! kidney
function

Stage IV

Severe
! kidney
function

60

Kidney Function (GFR [mL/min/1.73m’])

30 15

Stage V

Kidney
Failure
ESRD




TNT - CKD : Effects of Atorvastatin 80 mg on
Kidney Outcomes in Patients with CHD

|Effect of LIPITOR 10 mg on eGFR (annual rate of eGFR change) (mL/min/1.73 m2 per year)

Mean change from baseline to last visit
in eGFR (mL/min/1.73 m2)

12
10 (P<0.0001) (P<0.0001)
8
7] COLIPITOR 10 mg
ELIPITOR 80 mg
4 3.5 3.5
2

CHD + Normal eGFR CHD + CKD




TNT- CKD subgroup: Effects of Atorvastatin 80 mg on

CV Outcomes in Patients with CHD & CKD

10,001 Patients Atorvastatin 10 mg/day *Primary endpoint
aged 35 to 75 years % : : major CV event
with stable CHD Atorvastatin 80 mg/day « Median follow-up = 4.9 years

*CKD: eGFR < 60 mL/min/1.73 m2.

Time to First Major CV Event by Treatment in Patients With CKD and With Normal eGFR at Baseline

Patients With CKD at Baseline
----- Atorvastatin 10 mg
- Atorvastatin 80 mg

HR=0.68 (95% Cl 0.55, 0.84)
P=0.0003, ARR=4.1%, NNT=24 - ATV 10 mg + CKD

Patients With Normal eGFR at Baseline
s=sxs Atorvastatin 10 mg
Aorssiniin 00 1o ATV 80 mg + CKD

10 - :R;oof: (95% c1:| 40’.672;‘1'32)74 . A Ly ATV 10 mg - normal eGFR
049, ARR=1.4%, e’ ATV 80 mg - normal eGFR

Events
S

-
(o}
1

% of Patients With Major Cardiovascular

Time (Years)




Stage I

CKD risk factors/

Damage with

Preserved GFR

90

Stage II

Mild !
Kidney
function

Statin Effect on CKD stage IV-V

T Risk of Dialysis, Death

o

Stage III

Moderate
! kidney
function

L

60
Kidney Function (GFR [mL/min/1.73m’])

Stage IV | Stage V
Severe Kidney
! kidney Failure
function ESRD
30 15 0




4D : Effect of Statins in Dialysis Patients

* Primary endpoint : Cardiac death,
: non fatal MI and stroke
Atorvastatin 20 mg/day « Median follow-up = 4 years

1,255 Patients Placebo
with type 2 DM ‘E
receiving hemodialysis

Primary endpoint

60
Placebo

50 ""_,QW

n HR=0.92(0.77-1.10),

Atorvastatin

P=0.37

N
o

Cumulative Incidence of the Primary
Composite End Point (%)
— w
o o




AURORA : Effect of Statins in Dialysis Patients

2,776 Patients Placebo * Primary endpoint : nonfatal MI,
aged 50 to 80 years ‘E _ nonfatal stroke, or CV death.
receiving hemodialysis Rosuvastatin 10 mg/day « Median follow-up = 3.8 years

Primary endpoint

40+
— Placebo %

354 — Rosuvastatin Y

304

HR=0.96(0.84-1.11),
P=0.59

254

204

15+

Cumulative Incidence of the Primary
End Point (%)

104 )
Hazard ratio, 0.96
P=0.59
5
o 1 1 Ll 1




SHARP : Effect of Statins in CKD patients

(including Dialysis Patients)

9,270 Patients
aged = 18 years
with CKD

*3023 on dialysis and 6247 not

Simvastatin plus Ezetimibe

* Primary endpoint : non-fatal Ml,

Simvastatin

death, non-haemorrhagic stroke,

arterial revascularisation

Placebo

* Median follow-up = 4.9 years

Primary endpoint

= 4

RR=0.83(0.74-0.94),
p=0.0021

25— — Placebo
---- Simvastatin plus ezetimibe
— 204
=
g Rate reduction 17% (95% Cl 6-26%)
3 157 Log-rank p=0-0021
g
- e
- -
2 -~ e
B | e
& B e lle
Y T T T |
0 1 2 3 4

=




SHARP : Major Atherosclerotic Events by Renal Status

Major Atherosclerotic Events by Renal Status

Eze/simv Placebo Risk ratio & 95% Cl
(n=4650) (n=4620)
Non-dialysis (n=6247) 296 (9.5%) 373 (11.9%) —.-— 0.78(0.67-0.91)
Dialysis (n=3023) 230 (15.0%) 246 (16.5%) —.—.—— 0.90(0.75-1.08)
Major atherosclerotic event 526 (11.3%) 619 (13.4%) ‘ 16.5% SE 5.4
reduction
(p=0.0022)
Heterogeneity between patients on dialysis and not on dialysis e L
(2:=134; p=0.25) 06 08 10 12 14
Eze/simv better Placebo better




Meta-analysis 2013

Meta-analysis : 48,429 patients with CKD, including 6690 major CV events and 6653 deaths

» Patient : CKD stages |-V
« Comparison: Statins versus placebo
* Qutcome: major CV events

Baseline Events/patient " He tost
CGFR (mmin 73mY) e Relative risk (95% CI) wog.o::::‘y.

CKD stage 5 ;

SHARP—dalyss Danms 2301533 2481490 ’ 0.91 (0.77-1.07) N

ALEIORA Dlakals 3IHNIN 40BN 385 | 0.97 {0.88-1.08)

Malans 5. Joy, 2008 Dialysic 019 Vs - - - 0,67 (0.00-97303.29)

40 Dualysiz 208010  24G:638 4'- 0.86 (0. 74-0.59)

Vorgtione. 2004 D 08 o - ! > 0.15(0.00-538.20)

Saltism, 2002 Dlalysia 1238 &30 e 0.62(0.30-1.32)

SHARP < {5—ron—dislyss <15 Spors:| e — 0.82(0.60-1.11)

Stegmay:, 2006—dmyan Dadgis 24053 an7 L 1 42 (0882 25)

Sctateeal 1V« 00%, 0.0 7046) R b L] 10808 ' —

5<> 0.92 (0.86 0.99) p=0.031

CKD stage 4 '

Stegmay:, 2005—aan-datysis NA v He . s on 0.60(0.31-1.16)

SHARP > 15<30 18<3GFR<3  1Z7/1246 1681319 .80 (0.64-0.00)

Subtcal (F « 0 0% Pa 0.412) 1381263 1791338 <> 0.73 (0.63 0.96) p=0.017 L+ P‘m!::?:;:sm

|

CKD stage 3 or 2 | Felfe
Al Force Texns s0.0 wran 21158 —— G.42(0.19-0.91)

IATER 55,0 donesm  Tiee e flpeirds (.56 (0.38-0.82)

LOAD 304 ey 965 > 0.55(0.18~1.76)

MEGA 526 IVISO7  THTY —— ! 0,45 (0.30-0.68)

CARLS 537 J5MBZ  42/438 el e 0.60(0.37-0.87)

s aa7 PET PR 271 R 0,73(0.54-0.29)

CARE 52.9 BAIR0  OV3HY —t 0.01 (0.62-1.07)

MAC/HE HPS NA 188646 258583 R 3 0.72 (0.62-0.84)

SHARF> <& W<sGFR<50 0771100 noiiass —— 0,75 (0.58-0.99)

Ramer, 1996 702 19 28 * - } 0 44 (0.05-4.02)

SHARP =60 > 50 Nl daa n 1.00 (0 214 60)

Subtos) (= 0.0% P=0450) SOMB1G4 7844211 O 0.69 (0.63 0.77) p<0.001

‘Overall 2 92 S ST &b 0.77 (0.70 0.85) p<0.001
1e30.8% P 0002 h ﬁ

Statin favors  Placebo favors




Meta-analysis 2013 : CKD Not Requiring Dialysis

 Patient : CKD not requiring dialysis
« Comparison: Statins versus placebo or no treatment
* Outcome: Major cardiovascular events

Study or subgroup Statin Control Risk Ratio Weight Risk Ratio
n/N n/N IVRandom 95% Cl IVRandom95% Cl
Sawara 2008 0/22 V13 Not estimable
Rayner 1996 39 28 — I = 03% 1337029, 606 ]
AFCAPS/TexCAPS 1997 8/145 211159 T 12% 042[0.19,091]
PREVEND IT 2000 21/433 24/431 - 2% 0.87[049, 1.54]
CARDS 2003 25/482 42/488 - 30% 0.60[037,097]
LIPS Study 2005 237150 471160 - 34% 052[033,082]
MEGA Study 2004 33/1471 7111507 - 40 % 048[032,072]
JUPITER Study 2007 40/1638 7111629 - 44 % 056[0.38,082]
ALLIANCE Study 2000 78286 105/293 -~ 89 % 076 [ 060,097 ]
HPS 2002 182/646 268/683 - 152% 072[ 062,084 ]
45 1993 226/1137 326/1169 - 15.7 % 071[061,083]
SHARP Study 2010 29613117 37313130 - 162 % 0.80[ 069,092 ]
PPP Study 1992 1590/8376 2011/8448 L 256 % 0801075 085 ]
Total (95% CI) 17912 18121 ¢ 100.0 % 0.72 [ 0.66, 0.79 ]
Total events: 2525 (Statin), 336! (Control)
Heterogeneity: Tau? = 0.01; Chi2 = 1833, df = | | (P = 0.07); I> =40%
Test for overall effect: Z = 7.34 (P < 0.00001)
Test for subgroup differences: Not applicable

E Ql 02 05 | 2 5 10 a

Statin favors Placebo favors




Meta-analysis 2013 : CKD Requiring Dialysis

 Patient : CKD requiring dialysis
« Comparison: Statins versus placebo or no treatment
* Outcome: Major cardiovascular events

Study or subgroup Statin Control Risk Ratio Weight Risk Ratio

n/N n/N IVRandom,95% Cl IVRandom95% O
Vemnaglione 2003 0/1é 2£17 K 0.1% 021 [001,410]
SHARP Study 2010 230/1533 246/1490 231 % 091 [0.77, 1.07 ]
4D Study 2004 2261619 243/636 306 % 096[083, 1.10]
AURORA Study 2005 396/1389 408/1384 463 % 097086, 1.09]

Total (95% CI) 3557 3527 100.0 % 0.95 [ 0.88, 1.03 |

Total events: 852 (Statin), 899 (Control)

Heterogeneity. Tau? = 0.0; Chi* = 1.36, df = 3 (P = 0.72); I =0.0%
Test for overall effect Z = 1.30 (P = 0.19)

Test for subgroup differences: Not applicable

0.01 al | 10 100

Y —

Statin favors Placebo favors




03. Lipid Guideline in Patients with CKD



2013 ACC/AHA Guideline

LWWZLEW statin benefit groups
Guideline

v’ with clinical ASCVD*
4 primary elevations of LDL-C 2190 mg/dL
v’ diabetes aged 40 to 75 years with LDL-C 70-189 mg/dL
v" without clinical ASCVD or diabetes who are 40 to 75 years of age
with LDL-C 70- 189 mg/dL and an estimated 10-year ASCVD risk > 7.5%

* Clinical ASCVD - ACS, or a history of M], stable or unstable angina, coronary or other arterial revascularization,
stroke, TIA, or PAD presumed to be of atherosclerotic origin.




2013 ACC/AHA Guideline

MSP)\CC/AHA
Guideline

Yes

No statin benefit
groups

No recommendations regarding the initiation

or discontinuation of statins

Heart Failure H emo diaIYSiS




Keep in Mind : 2013 ACC/AHA Guideline

NHLBI
Recommendation 1 Evidence
statement

ACC/AHA | ACC/AHA

The Expert Panel makes no recommendations J—

regarding the initiation or discontinuation of N
statins in patients with NYHA class II-IV ischemic reco%‘r’len . 7L72 - -

systolic heart failure or in patients on |
maintenance hemodialysis. i

* NHLBI Grading the Strength of Recommendations

No recommendation for or against (“There is insufficient evidence or evidence is unclear or
conflicting.”)
N Net benefit is unclear. Balance of benefits and harms cannot be determined because of no

evidence, insufficient evidence, unclear evidence, or conflicting evidence, and the Work Group
thought no recommendation should be made. Further research is recommended in this area.




4D post hoc analysis

In dialysis diabetic patients with high levels of LDL cholesterol levels,
atorvastatin decreased the risk of fatal and nonfatal cardiac events

Prognostic value of baseline LDL-C on risk of endpoint occurrence in atorvastatin and placebo group

LDL-C > 145
_______________ -
Quartile 1 (=104 mg/dl) Quartile 2 (104 to 123 mg/dl) Quartile 3 (123 to 145 mg/dl) I Quartile 4 (>145 mg/dl) 1
(n = 297) (n = 328) (n = 316) I (n = 314) :
Endpoint Number Number Number Number :
of HR 95% CI p of HR  95% CI P of HR  95% CI P 1 of HR 95% CI P I
Events Events Events : Events I
Composite ngunary 105 0.85 (0.57,1.27) 0.433 120 1.11 (0.77,1.61) 0.573 117 0.96 (0.66,1.38) 0.821 : 127 0.69 (0.48,1.00) 0052:
endpoint,
Com osite prh&nary 123 090 (0.61,1.33) 0.597 131 0.98 (0.69,1.40) 0.907 145 0.99 (0.68,1.43) 0.960 : 149  0.65 (0.44,0.96) Q.032|
ndpoint, |
Cardlac death 75 090 (0.57,1.43) 0.660 65 0.99 (0.60,1.65) 0.978 69 0.87 (0.53,1.41) 0.563 | 61 0.58 (0.34,0.99) 0.044 044|
Sudden cardiac death 35 1.34 (0.68,2.62) 0.397 43 1.05 (0.56,1.97) 0.869 41 1.07 (0.57,2.00) 0.840 1 41 0.48 (0.25,0.94) _0.033|
Nonfatal MI, FE 30 0.85 (0.41,1.77) 0.663 33 1.24 (0.62,2.51) 0.539 42 1.00 (0.54,187) 0995 I 44 062 (0.33,1.17) 0. 138
Nonfatal MI, ME 33  0.81 (0.39,1.67) 0.572 35 0.96 (0.49,1.87) 0.897 49 1.37 (0.74,2.53) 0.310 : 49  0.50 (0.27,0.91) _Q.Q24
All cardiac events, FE 106  0.82 (0.56,1.21) 0.323 106 0.99 (0.67,1.45) 0.944 117 092 (0.63,1.32) 0.641 | 122 0.68 (0.47,0.98) 0.041 |
All cardiac events, ME 144  0.78 (0.53,1.14) 0.201 134 0.89 (0.61,1.30) 0.551 160 1.10 (0.76,1.57) 0.615 j 147  0.54 (0.38,0.79) 0.0011
All cerebrovascular 28 1.00 (0.47,2.15) 0.997 38 1.28 (0.66,2.46) 0.466 34 096 (0.49,190) 0913 | 49 1.14 (0.64,2.02) 0.653 :
events, FE |
All cerebrovascular 31 1.02 (0.47,2.21) 0.958 43 1.14 (0.59,2.22) 0.692 47 0.97 (0.47,1.99) 0.929 : 55 1.32 (0.72,2.41) 0. 364I
events, ME
|

Death from all causes 139 1.02 (0.71,1.45) 0929 167 093 (0.68,127) 0.642 152 084 (0.61,1.17) 0312

*Adjusted estimates of a Cox regression model (FE) and Andersen-Gill approach (ME).




Meta-analysis 2013 : adjusted by LDL reduction

Effects for statin therapy on major cardiovascular events risk ratio adjusted by LDL reduction

Pre-dialysis
LDL -C 1 mmol/L |,
RR for CVD event 27% |

I

Dialysis
LDL -C 1 mmol/L {,
RR for CVD event 10% 1

s emaypene psgtt
Intensive Placebo reduction
Pre-dialysis
HND-SHARP 206/3117 3733130 _-+ 0.77 (0.86, 0.80)
Alr Force/Texas 8145 21/159 . 0.48 (021, 1.01)
JURITER 401638 T1M1629 — 0.66 (0.45, 0.96)
PREVEND IT 21/433 24/431 0.84 {0.48, 1.49)
LIPS 23150 4780 S 0.60 {0.38, 0.93)
Rayner 1998 14 28 . + 0.74 (0.08, 6.68)
Subtotal (%= 0.0%, p = 0.684) 385492  538/5517 {: 0.73 (0.65, 0.83) p=<0.001
Dialysis
D_SHARP 23011532 24601430 —:-- 0.89 (0.76, 1.05)
ALURORA 39611391 408/1385 0.96 (0.86, 1.08)
Melanie 5 Joy 2008 019 L » 0.11 (0.00, 15843.73)
40 205/619 245/636 —I— 0.82 (0.70, 0.85)
Saltizsi 2002 10438 819 0.62 (0.29, 1.30)
Subtotal (2= 2.6%, p=0.392) 841/3600  S09/3556 0.90 (0.83, 0.97) p=0.010

Overall (F= 31.2%, p=0.150) 1230/9082

14479073

Heteroganeity betwean non-dialysis and dialysis trials: ¥ * =7.33,p=0-007

Tt

0.82 (0.74,0.91) p=0.001




Dyslipidemia in patients with CKD contributes to progressive
loss of kidney function and to high CV morbidity and mortality.

Statin therapy in patients with CKD reduces the risk of major
CV events, as well as mortality, across a broad range of kidney
functions.

Current lipid guideline did not recommend the initiation or
discontinuation of statins for dialysis patients because benefit
of statin therapy in those patient is unclear.

Until more data are available, dialysis patients might
reasonably choose statin treatment if they have elevated level
of LDL of with recent CVD event.



