ADDRESSING CARDIOVASCULAR DISEASE IN PATIENTS WITH RENAL DISEASE

It is well-established that patients with renal
disease are at increased risk of cardiovascular
disease (CVD) death. Despite better under-
standing of CVD in endstage renal disease
(ESRD) patients and more rigid guidelines ad-
dressing the major risk factors for CVD in this
population, CVD continues to be the number
one cause of death in patients with ESRD.
Moreover, higher rates of CVD are seen in pa-
tients with moderate, and even mild, renal
dysfunction and in patients with albuminuria
(micro and macroscopic). Few studies with
CVD endpoints have included patients with re-
nal disease. There is sufficient evidence to sup-
port appropriate blood pressure reduction as
having a beneficial effect on CVD morbidity
and mortality in patients with renal disease (es-
pecially for patients with diabetes). Data sup-
porting the benefit of modification of other
CVD risk factors is not as strong, but current
recommendations do stress aggressive control
of lipids, smoking cessation, and maintenance
of adequate nutritional status. Inclusion of
patients with renal disease in studies with
CVD endpoints is necessary. Until then, it is
generally recommended that CVD risk strat-
ification and modification strategies be ap-
plied to this high-risk population. (Ethn Dis.
2002;12[suppl3]:S3-1-53-4)
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INTRODUCTION

It is well-established that patients
with renal disease are at increased risk
(CVD)
death."? Many years ago the concept of

of cardiovascular disease
“accelerated atherosclerosis” in chronic
renal failure (endstage renal disease,
[ESRD]) was developed by pioneers in
dialysis who recognized that patients
with chronic renal failure have a 20-fold
increased risk of CVD death when com-
pared to age- and sex-matched controls.?
Despite better understanding of CVD
in ESRD patients and more rigid guide-
lines addressing the major risk factors
for CVD in this population, CVD con-
tinues to be the number one cause of
death in patients with ESRD* and is ap-
proximately 3 times that seen in non-
uremic controls.> Moreover, higher rates
of CVD are seen in patients with mod-
erate and even mild renal dysfunc-
tion.>”?

It is reasonable to hypothesize that
treatment aimed at modifying CVD risk
factors in patients with chronic renal
disease will be beneficial. This topic was
addressed by a task force of the National
Kidney Foundation'®!'' It is interesting
to note that at the time of that review
and formulation of recommendations,
there was a paucity of data from ran-
domized controlled trials that included
renal patients. Part of the recommen-
dation of that task force was to conduct
trials that specifically addressed the ap-
propriate therapy for modification of
CVD risk in patients with renal disease.
To date, there has not been much more
data available addressing this specific
question, but there are ongoing studies
that should provide some important in-
formation in the future. In addition, be-
cause disturbances in renal function,
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such as decreased estimated and mea-
sured GFR, mildly elevated (or high
normal) serum creatinine, and the pres-
ence of microscopic and gross albumin-
uria are all strongly associated with
CVD,'>'3 renal risk factors have been
included in almost all studies looking at
CVD.

In this review, we will examine
whether treatments targeted at modifi-
able risk CVD factors have a beneficial
effect in patients with renal disease.
When addressing this question, one
must consider data in both the pre-
ESRD and ESRD population. The Na-
tional Kidney Foundation has devised a
staging system' for chronic kidney dis-
ease (CKD). This system includes 5
stages ranging from those with albumin-
uria but without decreased glomerular
filtration rate (GFR) in the first stage,
progressive declines in GFR in stages 2—
4, and chronic kidney failure/ESRD in
stage 5. Unfortunately, few studies that
have CVD endpoints have included pa-
tents with renal disease at any stage.
Fewer still have included patients with
stages 3-5.

PRIMARY PREVENTION VS
SECONDARY PREVENTION

In some cases, it is necessary to con-
sider whether one is devising a treat-
ment plan aimed at primary prevention
or secondary prevention of CVD. In pa-
tients with renal disease, especially those
with ESRD, there is an extremely high
prevalence of CVD and secondary treat-
ment strategies are necessary. A detailed
discussion of secondary treatment strat-
egies for coronary artery disease (revas-
cularization and medical therapy) is be-
yond the scope of this manuscript.
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There is a high mortality rate for ESRD
patients with coronary arterial lesions.
In some series, the one-year mortality
for these patients approaches 50%.!>1¢
This mortality rate is significantly high-
er than seen in the general population,
and similar findings have been made
with stroke.'® Data that predicts fatality
rates after ischemic events in patients
with severe renal disease is sparse, but
age appears to be the biggest determi-
nant in the ESRD population.'” In the
non-ESRD population creatinine is a
strong determinant of survival after
myocardial infarction and stroke.'®! In
general, it is recommended that patients
with renal disease have revascularization
procedures like one would perform in
the general population,'®!" as these pa-
tients may do slightly better with revas-
cularization.” However, patients with
severe CKD and ESRD experience high
rates of complications and high morbid-
ity and mortality rates for coronary ar-
tery bypass grafting and percutaneous
transluminal angioplasty.!>!”

DOES ADDRESSING
MODIFIABLE RiISK
FAcTORS REDUCE CVD IN
PATIENTS WITH RENAL
DISEASE?

When CVD risk assessment is per-
formed in patients with CKD, almost
all of these patients fall into the highest
risk category. This is in large part due
to the consequences of the disease(s)
that cause renal disease such as hyper-
tension and diabetes. Therefore, it
would be prudent to lower CVD
through interventions of proven benefit.
As mentioned, there is a paucity of data
that “proves” that modification of the
same CVD risk factors addressed in the
general population has benefit in pa-
tients with renal disease. Conversely,
there is significant data now that ad-
dresses the role of these CVD risk fac-
tors on the progression of renal dis-
ease.' In general, many risk factors for
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CVD are associated with progression of
renal disease including: hypertension,
diabetes, obesity, microalbuminuria,
proteinuria, age, gender, race, hyperlip-
idemia, tobacco use, anemia, and nutri-
tional status.'*

It stands to reason, therefore, that
treatments aimed at the modifiable risk
factors will have a benefit on CVD and
renal disease progression. Conventional
wisdom was that, in patients with renal
disease, aggressive intervention targeted
at some CVD risk factors would not be
of benefit because of the severity of the
already-established CVD, the high mor-
tality rate in this group, and the possi-
bility of increased side effects on phar-
maceutical agents in renal patients. In
fact, most interventional studies target-
ing modifiable risk factors in patients
without significant renal disease dem-
onstrate that the benefit of intervention
occurs early such that patients with
CKD should benefit. Secondly, many
risk factors can be modified in patients
with CKD in a safe manner as described

belOW 10,11,14

Blood Pressure

Hypertension is one of the leading
causes of renal failure and is highly prev-
alent in CKD. It is strongly associated
with the development of CVD in pa-
tients with CKD and it is known to be
associated with, and sometimes the
cause of, left ventricular hypertrophy
(LVH), which is also highly prevalent in
patients with CKD. In turn, LVH is
strongly associated with CVD events in
this population. Numerous studies have
demonstrated that blood pressure con-
trol has a beneficial effect on CVD in
the general population.

It has been demonstrated that low-
ering of blood pressure to appropriate
levels in patients with CKD will slow
the progression of renal disease,? espe-
cially in those with proteinuria. How-
ever, we do not have similar data re-
garding CVD in this population. The
Hypertension Optimal Treatment
(HOT) Study?' demonstrated that low-
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ering of blood pressure was associated
with significant reduction in CVD mor-
bidity and mortality. In this study of
more than 18,000 patients, an estimated
creatinine clearance (by Cockeroft Gault
formula) of <60 mL/min was associat-
ed with significantly higher CVD risk
and total CVD mortality.” This study
set 3 therapeutic targets for reduced di-
astolic blood pressure. In those with
normal renal function, CVD events
were lowered with blood pressure reduc-
tion. However, in those with renal in-
sufficiency, the incidence of major CVD
events did not differ among the 3 blood
pressure target groups. This observation
is disconcerting as it suggests that con-
trol of blood pressure in patients with
CKD may not reduce the risk of re-
duced renal function. Similarly, the role
of hypertension is not clear in those un-
dergoing dialysis. In fact, there are re-
ports that the presence of hypertension
is associated with a favorable outcome
in hemodialysis patients when compared
to those with lower blood pressure.??

Lipids

Lipid abnormalities are common in
patients with renal disease and are as-
sociated with risk factors that are cor-
related with CVD morbidity and mor-
tality in patients with and without renal
disease.?* In patients with renal disease,
low HDL and elevated triglycerides and
Apo B are more commonly seen than
other lipid abnormalities. However, it is
not known if therapy targeted at dysli-
pidemia will affect CVD in CKD. The
answer to this question becomes more
difficult with the observation that
ESRD patients with lower cholesterol
have worse survival rates.?* This paradox
may demonstrate that cholesterol is a
surrogate for nutritional status, which is
a determinant of CVD mortality in the
ESRD population.

Treatment with a variety of lipid
lowering agents has proven to be effi-
cacious and safe in CKD. Unfortunate-
ly, the numerous trials examining the
safety and effectiveness of these lipid



lowering agents in CKD have been
short term and have not had CVD end-
points. While there is an ongoing study
addressing this question in renal trans-
plant patients, the largest published
study that examines this question is ret-
rospective. Seliger et al*® used data from
the United States Renal Data System to
examine the effects of statins on CVD
death and total mortality in ESRD pa-
tients. They found that <10% of
ESRD patients were on statins at base-
line. Total mortality was lower in the
statin group, and statin use was inde-
pendently associated with CVD mortal-
ity. In contrast, similar findings were not
observed for fibrates.

Diabetes/Glycemic Control

Diabetes is strongly associated with
increased mortality in patients with
CKD. In fact, it is one of the strongest
predictors of CVD disease in
CKD.10:11:2425 \Y/hile the association be-
tween glycemic control and reduction of
the development of microvascular com-
plications of diabetes is established, the
association with CVD risk is not as
strong. Similarly, in patients with CKD,
there is a lack of data demonstrating
that glycemic control reduces CVD.
However, even in those with CKD, gly-
cemic control may reduce the severity of
retinopathy and neuropathy.!o!t:14
Therefore it is prudent to strive for gly-
cemic control in those with CKD.

In diabetics, the goals for blood
pressure control are lower than in the
general population, especially if renal
disease is present.'2 These blood pres-
sure reduction goals are largely based on
the effects of blood pressure reduction
on renal disease. However, in diabetics
with nephropathy, there is compelling
data that reducing blood pressure lowers
CVD events.”-3° In normotensive®® and
hypertensive?” persons with type 2 dia-
betes and nephropathy, the beneficial ef-
fects of blood pressure lowering on
stroke and retinopathy was independent
of antihypertensive agents (ACE inhib-
itor [enalapril] or calcium antagonist
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[nisoldipine]). However, there is data to
show that ACE inhibitors may lower fa-
tal and non-fatal myocardial infarction
in patients with hypertension, type 2 di-
abetes and nephropathy.?®

Proteinuria and
Microalbuminuria

Both proteinuria and microalbumin-
uria have been demonstrated to be sig-
nificantly associated with CVD. Thera-
py that lowers albuminuria has been
shown to reduce renal disease progres-
sion in persons with or without diabe-
tes.'#220 However, we do not know if
lowering of albuminuria is associated
with lower CVD risk and mortality.
Some insight was gained into this ques-
tion as losartan use in persons with type
2 diabetes and nephropathy lowered al-
buminuria and was associated with re-
duced first-time CHF hospitalizations.*
Similarly, ramipril use in patients with
risk for CVD lowered albuminuria and
improved CVD morbidity and mortal-
ity?! Future studies should be focused
on whether albuminuria is truly a mod-
ifiable risk factor for CVD in those with
CKD.

Nutrition/Obesity/Other
Factors

As mentioned above, nutritional sta-
tus is associated with CVD in ESRD
patients. For example, creatinine, a
marker of nutritional status, is inversely
correlated with mortality in ESRD pa-
tients.?>?* Therefore, in patients with se-
vere renal disease, it is important that
nutritional status is followed as they ap-
proach ESRD. Dietary intervention to
slow the rate of renal disease progression
should not be so aggressive as to lead to
worsening of overall nutritional status.?
Another marker of nutritional status in
African Americans with CKD and
ESRD may be obesity. Obesity is now
recognized as a major CVD risk factor.
However, in African-American ESRD
patients, higher BMI was associated
with improved survival.??

An elevated plasma homocysteine
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level is an independent risk factor for
atherosclerosis in ESRD patients, as well
as in the general population.?? In ESRD
patients, plasma homocysteine level
might also be a surrogate for nutritional
status as it correlates with plasma albu-
min. Similar to what was seen with cho-
lesterol, lower mortality was observed in
ESRD patients with higher plasma ho-
mocysteine.??

Finally, race is a determinant of
CVD in the general population, with
African Americans having higher rates
than Whites. In addition, African Amer-
icans also have significantly higher rates
of renal disease. However, in ESRD pa-
tients, African-American race is associ-
ated with better survival rates compared
to Whites. The reason behind this sur-
vival advantage for African Americans
with ESRD is not clear, but deserves
further study.

CONCLUSION

CVD and CVD risk factors are
common in patients with CKD. While
few studies with CVD endpoints have
included patients with CKD, it is rea-
sonable to follow current guidelines for
treatment strategies targeted at modifi-
able risk factors.!®!! Chief among these
is the control of blood pressure, lipid
abnormalities, prevention of diabetes,
glycemic control in those with diabetes,
and smoking cessation. There may also
be a role for addressing elevated plasma
homocysteine. Clinicians should pay at-
tention to nutritional status of patients
with severe CKD, as it is strongly as-
sociated with CVD and total mortality
in ESRD patients. Finally, it is of ut-
most importance that patients with
CKD be included in studies with CVD
endpoints. Ongoing studies that address
CKD should consider analysis of data
that examines the effect of modifiable
CVD risk factors in patients with CKD.
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