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Early Detection of Renal Dysfunction in Stable Angina and the Impact of
Cholesterol Inhibitors
M a t lu b a  R a k h im o v a  ' ,  J a k h o n g ir  M u z a f f a r o v  2

I,2T a s h k e n t  M e d i c a l  A c a d e m y ,  T a s h k e n t ,  U z b e k i s ta n  

D r . r a k h i m o v a @ s m a i l . c o m ,  m u z a f f a r o v i a h o n s i r 9 3 @ s m a i l . c o m

Abstract
T h is  s t u d y  e v a lu a t e d  t h e  e f f e c t i v e n e s s  o f  c o m b i n e d  h y p o l i p i d e m i c  t h e r a p y  u s i n g  r o s u v a s t a t in  a n d  e z e t i m ib e  in  

1 6 7  p a t ie n t s  w i t h  s t a b le  a n g in a  p e c t o r i s  a n d  r e n a l  d y s f u n c t i o n  ( R D ) .  P a t ie n t s  w e r e  d i v i d e d  in t o  t w o  g r o u p s  b a s e d  

o n  t h e ir  g lo m e r u la r  f i l t r a t io n  r a te  ( G F R ) ,  a n d  t h e  im p a c t  o f  t h e  c o m b i n e d  t r e a t m e n t  o n  l ip id  m e t a b o l i s m  a n d  r e n a l  

f u n c t i o n  w a s  a s s e s s e d  o v e r  a  t w o - y e a r  p e r io d .  R e s u l t s  in d ic a t e d  t h a t  t h e  c o m b in a t io n  t h e r a p y  l e d  t o  a  s ig n i f i c a n t  

r e d u c t io n  i n  l o w - d e n s i t y  l ip o p r o t e in  ( L D L )  b y  5 0 % , t r ig ly c e r id e s  b y  5 0 % , a n d  im p r o v e d  h ig h - d e n s i t y  l ip o p r o t e in  

( H D L )  l e v e l s  b y  3 3 .1 % . R e n a l  f u n c t i o n  a l s o  s h o w e d  im p r o v e m e n t ,  w i t h  a  7 5 %  r e d u c t io n  i n  p r o t e in u r ia  a n d  a  

d e c r e a s e  i n  s e r u m  c r e a t in in e  a n d  c y s t a t i n  S  l e v e l s .  T h e s e  f i n d i n g s  s u g g e s t  t h a t  t h e  c o m b i n e d  t r e a t m e n t  e f f e c t i v e l y  

r e d u c e s  c a r d io v a s c u la r  r i s k  f a c t o r s  a n d  s t a b i l i s e s  k i d n e y  f u n c t io n .  F u tu r e  r e s e a r c h  s h o u ld  e x p lo r e  lo n g - t e r m  

o u t c o m e s ,  a d d i t io n a l  b io m a r k e r s  f o r  e a r ly  d i a g n o s i s ,  a n d  f u r th e r  in t e r v e n t io n s  to  m a n a g e  c o m o r b id i t i e s  i n  

p a t ie n t s  w i t h  b o t h  i s c h e m i c  h e a r t  d i s e a s e  a n d  r e n a l  d y s f u n c t io n .

Keywords: I s c h e m i c  h e a r t  d i s e a s e ,  r i s k  f a c t o r ,  s t a b le  a n g in a  p e c t o r i s ,  d y s l ip id e m ia ,  s t a t in s ,  r e n a l  d y s f u n c t io n ,

g lo m e r u la r  f i l t r a t io n  r a te , c y s t a t i n  S , c r e a t in in e .

Introduction
C a r d io v a s c u la r  a n d  r e n a l  d i s e a s e s  a r e  c l o s e l y  

in t e r t w in e d ,  w i t h  t r a d it io n a l  r is k  f a c t o r s  ( R F s )  s u c h  a s  

a r te r ia l  h y p e r t e n s io n  ( A H ) ,  o b e s i t y ,  a n d  

d y s l ip id a e m ia  b e i n g  c o m p o u n d e d  b y  k i d n e y - s p e c i f i c  

f a c t o r s  l i k e  h y p e r h y d r a t io n  a n d  s y s t e m i c  

in f la m m a t io n .  T h e s e  c o m b i n e d  f a c t o r s  c o n t r ib u t e  to  

t h e  p a t h o g e n e s i s  o f  c a r d io v a s c u la r  s y s t e m  ( C V S )  

d i s e a s e s ,  l e a d i n g  t o  in c r e a s e d  m o r b id i t y  a n d  m o r ta l i t y  

r a te s  d u e  t o  k id n e y  d y s f u n c t i o n  [ 1 ,3 ] .  S t u d ie s  in d ic a t e  

th a t  e v e n  m in o r  r e n a l  im p a ir m e n t s  c a n  s ig n i f i c a n t ly  

e l e v a t e  i n f e c t i o n  r i s k s  a n d  c o m p l ic a t e  d i s e a s e  

o u t c o m e s  [ 4 ] .  R e n a l  d y s f u n c t i o n  ( R D )  i n  i s c h e m i c  

h e a r t  d i s e a s e  ( I H D )  p a t ie n t s  e x a c e r b a t e s  c o n d i t io n s  

l i k e  d y s l ip id a e m ia  a n d  e n d o t h e l ia l  d y s f u n c t io n ,  

f u r th e r  c o m p r o m i s i n g  h e a l t h  o u t c o m e s  [ 2 ] .  I t  i s  

c r u c ia l  t o  a d d r e s s  t h e  u n d e r ly in g  c o m o r b id i t i e s  i n  R D  

p a t ie n t s ,  w i t h  n e p h r o p r o t e c t iv e  a n d  c a r d io p r o t e c t iv e  

a g e n t s  f o r m i n g  t h e  c o r n e r s t o n e  o f  m e d ic a l  

in t e r v e n t io n s  [ 6 ] .  T h e  u s e  o f  s t a t in s ,  d u e  t o  t h e ir  

p le io t r o p ic  e f f e c t s ,  h a s  s h o w n  s u b s t a n t ia l  b e n e f i t s  i n  

c h r o n ic  k id n e y  d i s e a s e  m a n a g e m e n t ,  in c l u d in g  t h e  

p r e v e n t io n  o f  g lo m e r u l o s c l e r o s i s  a n d  l i p i d  d e p o s i t i o n  

i n  k id n e y  t i s s u e s  [ 5 ] .  T h e  p r o p o s e d  s o lu t io n ,  f o c u s i n g  

o n  e a r ly  d i a g n o s i s  a n d  c o m b i n e d  p h a r m a c o lo g ic a l  

in t e r v e n t io n s ,  c o u l d  g r e a t ly  e n h a n c e  t r e a t m e n t  

o u t c o m e s  i n  m e d i c a l  s c i e n c e s  b y  i m p r o v in g  

p r o g n o s i s  i n  p a t ie n t s  w i t h  o v e r la p p in g  h e a r t  a n d  

k id n e y  c o n d i t io n s .

Materials and methodology

I n  t h i s  s t u d y ,  1 6 7  p a t ie n t s  w i t h  s t a b le  a n g in a  p e c t o r i s  

( a v e r a g e  a g e  6 1 . 4 7 ± 8 . 4 2  y e a r s )  w e r e  in c lu d e d ,  
c o m p r i s in g  1 1 2  m a l e s  ( 6 7 .1 % , a v e r a g e  a g e  6 1 .2 9 ± 8 .3  

y e a r s )  a n d  5 5  f e m a l e s  ( 3 2 .9 % , a v e r a g e  a g e  6 1 . 8 5 ± 8 . 7  

y e a r s ) .  T h e  p a t ie n t s  w e r e  d iv id e d  in t o  t w o  g r o u p s  

b a s e d  o n  t h e ir  g lo m e r u la r  f i l t r a t io n  r a te  ( G F R ) :  1 1 1  

p a t ie n t s  ( 6 6 .5 % )  w i t h  G F R  >  9 0  m l /m i n / 1 .7 3  m 2 a n d  

5 6  p a t ie n t s  ( 3 3 .5 % )  w i t h  G F R  <  8 9  m l /m i n / 1 .7 3  m 2. 

T h e  s t u d y  s p a n n e d  t w o  y e a r s  ( 2 0 2 0 - 2 0 2 2 )  a n d  t o o k  

p la c e  a t  T a s h k e n t  M e d i c a l  A c a d e m y ,  w i t h  a  f o l l o w ­

u p  p e r io d  o f  6  m o n t h s  u n d e r  b o t h  h o s p i t a l  a n d  

o u t p a t ie n t  s e t t in g s .

P a t ie n t s  u n d e r w e n t  c o m p r e h e n s i v e  d ia g n o s t i c  

e v a lu a t io n s ,  i n c l u d in g  b i o c h e m ic a l  a n a ly s i s ,  

e le c t r o c a r d io g r a p h y  ( E C G ) ,  H o l t e r  m o n i t o r in g ,  

e c h o c a r d io g r a p h y  ( E c h o C G ) ,  a n d  D o p p l e r  i m a g in g  

f o r  k id n e y  a n d  l i v e r  f u n c t i o n  a s s e s s m e n t .  K id n e y  

f u n c t i o n  w a s  e v a lu a t e d  t h r o u g h  s e r u m  c r e a t in in e ,  

c y s t a t in  C , a n d  f e t u i n  A  m e a s u r e m e n t s ,  w i t h  

p r o t e in u r ia  a n d  f e t u in u r ia  i n d ic a t in g  r e n a l  d a m a g e .  

T h e  c a l c u la t e d  G F R  r e v e a l e d  r e n a l  d y s f u n c t i o n  i n  

3 3 .5 %  o f  p a t ie n t s ,  d e s p i t e  t h e  a b s e n c e  o f  o v e r t  

s y m p t o m s .  S ta n d a r d  c a r d io v a s c u la r  t h e r a p ie s ,  

f o l l o w i n g  t h e  E u r o p e a n  S o c ie t y  o f  C a r d io lo g y  

g u i d e l i n e s ,  i n c lu d e d  a n g i o t e n s i n - c o n v e r t i n g  e n z y m e  

in h ib i t o r s  ( A C E I s ) ,  p - b lo c k e r s ,  s t a t in s ,  a n d  e z e t i m ib e  

( 1 0  m g )  c o m b i n e d  w i t h  r o s u v a s t a t in  ( 2 0  m g )  f o r  

c h o l e s t e r o l  m a n a g e m e n t .

I n c l u s i o n  c r i t e r ia  w e r e  p a t ie n t s  w i t h  s t a b le  a n g in a  a n d  

R D ,  w h i l e  e x c l u s i o n  c r i t e r ia  l i k e l y  i n v o l v e d  a c u t e  

k id n e y  d i s e a s e  o r  s e v e r e  c o m o r b id i t i e s  n o t  s u i t a b le  

f o r  s t u d y  p a r a m e te r s .  A d d i t io n a l  p a r a m e te r s  s u c h  a s
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in f la m m a t o r y  m a r k e r s  o r  g e n e t i c  p r e d i s p o s i t i o n s  

c o u l d  f u r th e r  r e f in e  t h e  r e s u l t s .

Results
T h e  s t u d y  a im e d  t o  a s s e s s  t h e  e f f e c t i v e n e s s  o f  

c o m b i n e d  h y p o l i p i d e m i c  t r e a t m e n t  u s i n g  r o s u v a s t a t in  

a n d  e z e t i m ib e  i n  p a t ie n t s  w i t h  s t a b le  a n g in a  p e c t o r i s  

a n d  r e n a l  d y s f u n c t i o n  ( R D ) .  T h e  t r e a t m e n t ’s  im p a c t  

o n  l i p i d  m e t a b o l i s m ,  r e n a l  f u n c t io n ,  a n d  c o m o r b id  

c a r d io v a s c u la r  c o n d i t i o n s  w a s  e v a lu a t e d  i n  t w o  

p a t ie n t  g r o u p s .  A  t o t a l  o f  1 6 7  p a t ie n t s  w e r e  d iv id e d  

in t o  t w o  g r o u p s  b a s e d  o n  t h e ir  g lo m e r u la r  f i l t r a t io n  

r a te  ( G F R ) .  G r o u p  1 h a d  G F R  >  9 0  m l /m i n / 1 .7 3  m 2, 

w h i l e  G r o u p  2  h a d  G F R  <  8 9  m l /m i n / 1 .7 3  m 2. T h e  

s t u d y  r e s u l t s  w e r e  s i g n i f i c a n t  i n  s h o w i n g  th a t  

c o m b i n e d  t h e r a p y  w a s  m o r e  e f f e c t i v e  t h a n  

m o n o t h e r a p y  w i t h  r o s u v a s t a t in  a lo n e .

Lipid Metabolism
T h e  c o m b i n e d  t r e a t m e n t  l e d  t o  s i g n i f i c a n t  

im p r o v e m e n t s  i n  l ip id  m e t a b o l i s m .  I n  G r o u p  2  

( r o s u v a s t a t in  +  e z e t i m ib e ) ,  l o w - d e n s i t y  l ip o p r o t e in  

( L D L )  d e c r e a s e d  b y  5 0 % , c o m p a r e d  t o  1 8 .6 %  in  

G r o u p  1 ( r o s u v a s t a t in  a lo n e )  ( P < 0 .0 0 1 ) .  V e r y  l o w -  

d e n s i t y  l ip o p r o t e in  ( V L D L )  d e c r e a s e d  b y  2 3 .8 %  i n  

G r o u p  2 ,  w h i l e  G r o u p  1 s a w  a  r e d u c t io n  o f  1 6 .6 % .  

H i g h - d e n s i t y  l ip o p r o t e in  ( H D L )  l e v e l s  in c r e a s e d  b y  

3 3 .1 %  i n  G r o u p  2  a n d  2 7 %  i n  G r o u p  1 , in d ic a t in g  a  

p o s i t i v e  s h i f t  i n  l ip id  p r o f i l e s  ( P < 0 .0 0 1 ) .  T h e  

t r ig ly c e r id e  ( T G )  l e v e l s  a l s o  s ig n i f i c a n t l y  d e c r e a s e d  

b y  2 7 .7 %  i n  G r o u p  1 a n d  5 0 %  i n  G r o u p  2 ,  i l lu s t r a t in g  

t h a t  c o m b in a t io n  t h e r a p y  h a d  a  g r e a t e r  e f f e c t  o n  

r e d u c in g  r i s k  f a c t o r s  a s s o c i a t e d  w i t h  d y s l ip id a e m ia .  

Renal Function
R e n a l  f u n c t io n ,  a s  m e a s u r e d  b y  c r e a t in in e ,  c y s t a t i n  S , 

a n d  G F R , s h o w e d  s i g n i f i c a n t  im p r o v e m e n t s  i n  b o t h  

g r o u p s  a f t e r  t r e a tm e n t . I n  G r o u p  1 , c r e a t in in e  

d e c r e a s e d  b y  1 2 .6 % , a n d  i n  G r o u p  2 ,  b y  7 .1 % .  

C y s t a t in  S  l e v e l s  a l s o  d r o p p e d  b y  1 2 %  i n  G r o u p  2  a n d  

8 .3 %  i n  G r o u p  1 ( P < 0 .0 0 1 ) .  T h e  im p r o v e m e n t  in  

G F R  w a s  n o t a b le  i n  b o t h  g r o u p s :  G r o u p  1 in c r e a s e d  

t o  8 0 . 2 ± 1 . 6  m l /m i n / 1 .7 3  m 2, a n d  G r o u p  2  t o  7 9 . 4 ± 1 . 4  

m l/m i n / 1 .7 3  m 2 ( P < 0 .0 5 ) .  P r o t e in u r ia  ( P U )  d e c r e a s e d  

b y  6 0 %  i n  G r o u p  1 a n d  7 5 %  i n  G r o u p  2 ,  s i g n i f y i n g  

e n h a n c e d  r e n a l  p r o t e c t io n  t h r o u g h  c o m b i n e d  t h e r a p y .  

Table 1: Comparative Analysis of Renal Function 
and Biochemical Markers

Indicator Group 1 
(R osuvastatin)

Group 2 
(Rosuvastatin + 
Ezetimibe)

P-
Value

C r e a tin in e

( m m o l/ l)

7 4 .5 ± 7 .5 7 1 .8 ± 7 .7 < 0 .0 5

C y s ta t in  S ( m g /l) 1 .2 ± 0 .0 2 1 .2 5 ± 0 .0 2 < 0 .0 0 1

G F R

( m l /m in /1 .7 3 m 2)

8 0 .2 ± 1 .6 7 9 .4 ± 1 .4 < 0 .0 1

P r o te in u r ia  (g /l ) 0 .0 0 2 ± 0 .0 0 2  

( 6 0 %  r e d u c t io n )

0 .0 0 1 ± 0 .0 0 4  

(7 5 %  r e d u c t io n )

< 0 .0 0 1

Table 2: Lipid Profile Changes
Ind icator G rou p  1 

(R osuvastatin )
G rou p  2  
(R osu vastatin  
+  E zetim ibe)

P-
V alu e

LDL (%) -18.6% -50% <0.001

HDL (%) +27% +33.1% <0.001

Triglycerides

(%)

-27.7% -50% <0.001

V L D L (%) -16.6% -23.8% <0.001

F ig u r e  1 s h o w s  t h e  r e d u c t io n  i n  p r o t e in u r ia ,  s e r u m  

c r e a t in in e ,  c y s t a t in  S , a n d  t h e  im p r o v e m e n t  i n  G F R  

f o r  b o t h  t r e a t m e n t  g r o u p s  ( r o s u v a s t a t in  a lo n e  a n d  

r o s u v a s t a t in  +  e z e t i m ib e ) .  G r o u p  2  ( c o m b in a t io n  

t h e r a p y )  g e n e r a l ly  s h o w e d  b e t t e r  r e s u l t s  a c r o s s  a l l  

in d ic a to r s .

Figure 1. Effects of Hypolipidemic Treatment on 
Renal Function

Lipid Metabolism Ch an ges Post-Treatment

LDL HDL Triglycerides VLDL
Lipid Metabolism Indicators

Figure 2. Lipid Metabolism Changes Post­
Treatment



F ig u r e  2  h ig h l ig h t s  t h e  c h a n g e s  i n  l ip id  p r o f i l e s ,  

w h e r e  t h e  c o m b i n e d  t r e a t m e n t  r e s u l t e d  i n  

s ig n i f i c a n t l y  g r e a t e r  im p r o v e m e n t s  i n  L D L ,  H D L ,  

t r ig ly c e r id e s ,  a n d  V L D L  c o m p a r e d  t o  m o n o t h e r a p y .

Discussion
T h e  s t u d y  d e m o n s t r a t e s  t h a t  c o m b i n e d  h y p o l i p i d e m i c  

t r e a t m e n t  u s i n g  r o s u v a s t a t in  a n d  e z e t i m ib e  i s  s u p e r io r  

t o  m o n o t h e r a p y  i n  m a n a g in g  p a t ie n t s  w i t h  s t a b le  

a n g in a  p e c t o r i s  a n d  r e n a l  d y s f u n c t io n .  T h e  c o m b in e d  

t h e r a p y  n o t  o n l y  im p r o v e d  l i p i d  m e t a b o l i s m  b u t  a l s o  

s t a b i l i s e d  k id n e y  f u n c t i o n  b y  s i g n i f i c a n t ly  r e d u c in g  

p r o t e in u r ia ,  s e r u m  c r e a t in in e ,  a n d  c y s t a t i n  S  l e v e l s .  

P a t ie n t s  w i t h  R D  a r e  a t  h ig h e r  r is k  o f  c a r d io v a s c u la r  

e v e n t s ,  a n d  a d d r e s s in g  b o t h  l i p i d  a n d  k id n e y  

d y s f u n c t i o n  c a n  lo w e r  t h i s  r is k . T h e  a d d i t io n  o f  

e z e t i m ib e  e n h a n c e s  t h e  e f f e c t  o f  s t a t in s ,  p a r t ic u la r ly  

i n  p a t ie n t s  w i t h  e l e v a t e d  L D L  a n d  V L D L  l e v e l s ,  

w h i c h  a r e  o f t e n  r e s i s t a n t  t o  s t a t in  m o n o t h e r a p y .

T h e  r e s u l t s  a l s o  s h o w  a  c o r r e la t io n  b e t w e e n  i m p r o v e d  

l i p i d  p r o f i l e s  a n d  b e t t e r  r e n a l  f u n c t io n ,  s u g g e s t in g  

t h a t  c o m b i n e d  t h e r a p y  c o u l d  p r o v id e  a  d u a l  b e n e f i t  in  

r e d u c in g  c a r d io v a s c u la r  a n d  r e n a l  c o m p l ic a t io n s .  

I m p o r t a n t ly ,  t h e  f i n d i n g s  h i g h l ig h t  t h e  n e e d  f o r  e a r ly  

in t e r v e n t io n ,  a s  in d ic a t e d  b y  f e t u i n - A  m e a s u r e m e n t s  

a n d  p r o t e in u r ia ,  t o  p r e v e n t  fu r th e r  d e c l i n e  i n  k id n e y  

f u n c t io n .  T h e  r e d u c t io n  i n  f e t u in u r ia  i s  p a r t ic u la r ly  

s ig n i f i c a n t ,  i n d ic a t in g  e a r ly - s t a g e  R D ,  w h i c h  c a n  b e  

m a n a g e d  e f f e c t i v e l y  w i t h  a p p r o p r ia te  h y p o l i p i d e m i c  

t r e a tm e n t .

I n  c o n c l u s i o n ,  t h i s  s t u d y  c o n f i r m s  t h e  e f f i c a c y  o f  

c o m b i n e d  t r e a t m e n t  i n  r e d u c in g  c a r d io v a s c u la r  r is k  

f a c t o r s  a n d  s t a b i l i s in g  k id n e y  f u n c t i o n  i n  p a t ie n t s  

w i t h  R D  a n d  s t a b le  a n g in a  p e c t o r i s .

Conclusion
T h e  s t u d y  c o n c l u d e s  t h a t  c o m b i n e d  h y p o l i p i d e m i c  

t r e a t m e n t  u s i n g  r o s u v a s t a t in  a n d  e z e t i m ib e  i s  

s ig n i f i c a n t l y  m o r e  e f f e c t i v e  t h a n  m o n o t h e r a p y  in  

m a n a g in g  p a t ie n t s  w i t h  s t a b le  a n g in a  p e c t o r i s  a n d  

r e n a l  d y s f u n c t io n .  T h e  c o m b in a t io n  t h e r a p y  l e d  t o  

g r e a t e r  r e d u c t io n s  i n  L D L  ( 5 0 % )  a n d  t r ig ly c e r id e s  

( 5 0 % ) ,  a l o n g s i d e  n o t a b le  im p r o v e m e n t s  i n  H D L  

l e v e l s  ( 3 3 .1 % )  a n d  k id n e y  f u n c t io n ,  in c l u d in g  a  7 5 %  

r e d u c t io n  i n  p r o t e in u r ia  a n d  d e c r e a s e s  i n  s e r u m  

c r e a t in in e  a n d  c y s t a t i n  S . T h e s e  r e s u l t s  d e m o n s t r a t e  

t h a t  a d d r e s s in g  b o t h  l i p i d  a n d  r e n a l  d y s f u n c t io n  

c o n c u r r e n t ly  c a n  e f f e c t i v e l y  r e d u c e  c a r d io v a s c u la r  

r i s k  f a c t o r s  w h i l e  s t a b i l i s in g  k id n e y  f u n c t io n .

B a s e d  o n  t h e s e  f i n d i n g s ,  i t  i s  r e c o m m e n d e d  t h a t  a  

c o m b i n e d  t h e r a p e u t ic  a p p r o a c h  s h o u ld  b e  c o n s id e r e d  

f o r  p a t ie n t s  w i t h  b o t h  i s c h e m i c  h e a r t  d i s e a s e  a n d  r e n a l  

d y s f u n c t i o n  t o  im p r o v e  c l i n i c a l  o u t c o m e s .  F u tu r e  

r e s e a r c h  s h o u ld  f o c u s  o n  l o n g - t e r m  e f f e c t s  o f  t h i s

t r e a t m e n t ,  i n v e s t i g a t e  o t h e r  p o t e n t ia l  b io m a r k e r s  f o r  

e a r ly  d i a g n o s i s ,  a n d  e x p lo r e  a d d i t io n a l  in t e r v e n t io n s  

f o r  m a n a g in g  c o m o r b id i t i e s  t h a t  m a y  im p a c t  b o t h  

c a r d io v a s c u la r  a n d  r e n a l  h e a l t h .
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