1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Am J Kidney Dis. Author manuscript; available in PMC 2019 November 01.

-, HHS Public Access
«

Published in final edited form as:
Am J Kidney Dis. 2018 November ; 72(5): 728-744. doi:10.1053/j.ajkd.2017.12.007.

Management of Traditional Cardiovascular Risk Factors in CKD:
What Are the Data?

L. Parker Gregg, MD12 and S. Susan Hedayati, MD, MHSc?
1Division of Nephrology, Department of Medicine, University of Texas Southwestern Medical
Center, Dallas, TX

2Division of Nephrology, Medical Service, Veterans Affairs North Texas Health Care System,
Dallas, TX

Abstract

Patients with non-dialysis-dependent chronic kidney disease (NDD-CKD) are 10 times more likely
to die of cardiovascular (CV) diseases than the general population, and dialysis-dependent patients
are at even higher risk. Although traditional CV risk factors are highly prevalent in individuals
with CKD, these patients were often excluded from studies targeting modification of these risks.
While treatment of hypertension is beneficial in CKD, the best target blood pressure has not been
established. Trial data showed that renin-angiotensin-aldosterone blockade may prevent CV events
in CKD patients. The risks of aspirin may equal the benefits in NDD-CKD samples, and there are
no trials testing aspirin in dialysis-dependent patients. Lipid lowering therapy improves CV
outcomes in NDD-CKD, but not in dialysis-dependent patients. Strict glycemic control prevents
CV events in non-albuminuric individuals, but showed no benefit in those with baseline
albuminuria >300 mg/g, and there are no data in dialysis-dependent patients. Data on lifestyle
modifications, such as weight loss, physical activity, and smoking cessation, are mostly
observational and extrapolated from non-CKD samples. This comprehensive review summarizes
the best existing evidence and current clinical guidelines for modification of traditional risk factors
for the prevention of CV events in CKD patients and identifies knowledge gaps.

Keywords

chronic kidney disease (CKD); hemodialysis (HD); cardiovascular disease (CVD); hypertension;
aspirin; hyperlipidemia; smoking; weight loss; lifestyle interventions; modifiable risk factor;
statin; aspirin; dialysis; albuminuria; cardiovascular risk; review; RAAS blockade

Address for correspondence: 4500 S. Lancaster Road, MC 111G1, Dallas, TX 75216, Phone: (214) 857-1907, Fax: (214) 857-1514,
lucile.gregg@utsouthwestern.edu.

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of
the resulting proof before it is published in its final citable form. Please note that during the production process errors may be
discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

Financial Disclosure: The authors declare that they have no revelant financial interests.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Gregg and Hedayati Page 2

INTRODUCTION

Chronic kidney disease (CKD) affects approximately 14% of people in the United States,
and of those, more than 100,000 progress to dialysis-dependent CKD (CKD-5D) every year.
1 Individuals with non-dialysis-dependent CKD (NDD-CKD) have a disproportionately
higher risk of cardiovascular (CV) events compared to age-matched controls and are 5-10
times more likely to die, primarily of CV disease, than to progress to dialysis dependence.’
Of those who reach CKD-5D, approximately 50% will ultimately die of CV causes.! The
manifestations of CV disease and arterial stiffening are unique in CKD; in addition to the
intimal plaque atherosclerosis seen in the general population, CKD patients also develop
concentric stiffening of the arterial media, which may arise from distinct underlying
mechanisms.?

Several traditional CV risk factors, such as hypertension, hyperlipidemia, diabetes mellitus,
smoking, physical inactivity, and obesity, were identified in the general population and
included in CV risk estimators.3 Although large trials have shown that modification of these
risk factors decreases the incidence of CV events, data are limited in individuals with CKD,
who were often excluded from such trials. Consequently, guidelines for CV risk
management in CKD are predominantly derived from small studies, subgroup analyses, or
extrapolation from non-CKD samples, and are not consistently based on robust evidence.
Given the differences in the epidemiology and presentation of CV disease in CKD compared
to the general population,? it is critical to understand whether modification of traditional risk
factors benefits CKD patients.

Herein, we comprehensively review existing evidence examining whether modification of
traditional risk factors decreases CV events in NDD-CKD and CKD-5D patients and
identify gaps in our current understanding of risk modification. Randomized trials are
evaluated when available; observational data are presented where trials are lacking.

HYPERTENSION

This section focuses on clinical trials addressing the effects of intensive vs. standard blood
pressure control and use of specific antihypertensive medications on CV endpoints.

Intensive blood pressure control

Five trials studied the effects of intensive vs. standard blood pressure targets on long-term
outcomes (Table 1). The three that included only NDD-CKD patients were designed to study
renal outcomes and were underpowered for CV events.*-® The African American Study of
Kidney Disease and Hypertension (AASK) reported that a mean arterial blood pressure (BP)
target of <92 mmHg (corresponding to <130/80) vs. 102-107 (<140/90) did not reduce the
risk of the composite of 50% reduction in GFR, dialysis-dependence, or death.6 However,
effects differed according to baseline proteinuria, with a potential benefit in those with a
protein-creatinine ratio >0.22.

Only two trials studied effects of blood pressure target on primary CV endpoints. The Action
to Control Cardiovascular Risk in Diabetes (ACCORD) trial and the Systolic Blood Pressure
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Intervention Trial (SPRINT) compared a systolic blood pressure target of 120 vs. 140
mmHg in diabetic and non-diabetic samples, respectively, which included participants with
NDD-CKD (Table 1). ACCORD excluded patients with a serum creatinine >1.5 mg/dL, but
36% had CKD defined by albuminuria. Results indicated that in diabetics, lower blood
pressure did not reduce CV events except for stroke, and was associated with more serious
adverse events.” SPRINT, in which 28% of participants had NDD-CKD (estimated
glomerular filtration rate [eGFR] 20-60 mL/min/1.73m?2), reported that those randomized to
lower blood pressure had fewer CV events and all-cause mortality.8 Among those with
NDD-CKD, there was a reduction in all-cause death and a trend toward reduction of CV
events with intensive blood pressure control.? Although there was an increased rate of eGFR
decline and more instances of acute kidney injury, hyperkalemia, and hypokalemia in the
intensive BP control group, there was no difference in doubling of creatinine and ESRD or
in total adverse events.® Two meta-analyses reported no difference in CV events with
intensive vs. standard blood pressure control in CKD individuals,1% 11 but neither included
data from SPRINT. The most recent meta-analysis, which included results from SPRINT,
showed improved all-cause mortality with lower blood pressure targets, but other CV
outcomes were not studied.1?

Evidence is even more limited in CKD-5D. Substantial differences in pre-, inter-, and post-
dialysis blood pressures, as well as session-to-session variability, complicate diagnosis and
treatment.13 Although previous studies reported that the mean of 3-4 weeks of in-center
blood pressure readings predict LV mass equally as well as ambulatory measurements, more
recent studies indicate that blood pressures measured outside of the dialysis unit, either by
the patient at home or by 44-hour ambulatory blood pressure monitoring, prognosticate left
ventricular hypertrophy and death more accurately than in-center blood pressures.1# 1> The
feasibility of home or ambulatory blood pressure monitoring, such as availability,
reproducibility, and patient adherence needs to be better established.15-18

Observational studies revealed that the association between blood pressure and mortality
follows a U-shaped curve, with pre—dialysis session systolic blood pressures <120 and >180
mmHg associated with increased risk.19 No randomized trials have addressed the effect of
blood pressure target in CKD-5D on hard outcomes. A meta-analysis of studies comparing
antihypertensive treatments to lower blood pressure vs. placebo or no treatment favored
active treatment for decreasing CV events and deaths. However, it is unclear whether the
benefit was from antihypertensive medication class or from blood pressure lowering effect,
with a modest weighted mean decrease in blood pressure of 4.5/2.3 mmHg between active
and control treatment arms.20

Conclusion—Available evidence is mixed regarding whether intensive blood pressure
control reduces CV events in NDD-CKD, but there are no trials specifically designed to
address this question. Current knowledge is based on CKD subgroup analyses, and the two
major studies addressing this, SPRINT and ACCORD, have discordant results. In both trials,
intensive blood pressure control was associated with increase in some adverse events, but
there may be mortality and possibly CV event reduction with intensive control in non-
diabetics. In CKD-5D, although the optimal blood pressure target remains unknown, data
indicate that treating hypertension may reduce CV events.
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Antihypertensive medication classes

Three points should be considered in practice about the use antihypertensives in CKD before
considering effect on CV outcomes: First, evidence favors angiotensin converting enzyme
inhibitors (ACEi) or angiotensin receptor blockers (ARBS) over other medication classes for
improvement of renal outcomes in NDD-CKD patients, particularly in those with
albuminuria; second, diuretics are the cornerstone of management in NDD-CKD patients
because volume overload is a major driver of hypertension; and third, NDD-CKD and
CKD-5D patients often require more than one medication to control blood pressure.

In NDD-CKOD, trials investigating the effect of ACEi compared to placebo on CV outcomes
have reported mixed results (Table 2). The Reduction of Endpoints in NIDDM with the
Angiotensin Il Antagonist Losartan (RENAAL) Study, designed to capture renal endpoints
in diabetics with nephropathy, showed that losartan vs. placebo was associated with a
decrease in hospitalization for heart failure but no difference in composite CV outcomes or
death.2! One post hoc analysis of individuals with serum creatinine between 1.4 and 2.3
mg/dL showed a significant improvement in CV death but not composite CV outcomes in
the ACEi group.22 Several other subgroup analyses of individuals with eGFR <60 mL/min./
1.73 m2 showed reduced CV outcomes or all-cause death for ACEi vs. placebo.23-2% Three
other studies in albuminuric individuals, one of which may have been limited by power and
the other two of which were large studies with over 700 CV events, showed no benefit of
ACEi compared to placebo.26-28

Importantly, 2 large randomized controlled trials have reported that dual blockade of the
renin-angiotensin-aldosterone (RAAS) system is not efficacious for improvement of hard
outcomes in NDD-CKD patients and results in adverse events. A secondary analysis of the
Ongoing Telmisartan Alone and in Combination with Ramipril Global Endpoint Trial
(ONTARGET) reported no improvement in CV events in NDD-CKD patients treated with
both telmisartan and ramipril compared to either alone, and an increased risk of serum
creatinine doubling and hyperkalemia.2® The Veterans Affairs Nephropathy in Diabetes
(NEPHRON-D) study showed that therapy with both losartan and lisinopril increased the
risk of acute kidney injury and hyperkalemia, with no benefit for mortality or CV events
compared to losartan alone.30 It is important to note that the study was terminated early due
to adverse events and low conditional power to detect a treatment effect on the primary
endpoint.

Multiple trials have compared different classes of antihypertensives in various samples,
including diabetics and individuals with stable CAD, for prevention of CV outcomes.31-33
Even though these studies included individuals with either albuminuria or eGFR <60
mL/min/1.73 m2, the majority did not report a CKD subgroup, and no trials compared
classes of anti-hypertensives specifically in NDD-CKD samples. A subgroup analysis of the
Antihypertensive and Lipid-Lowering Treatment To Prevent Heart Attack Trial (ALLHAT)
stratified by eGFR showed no difference in CV outcomes between chlorthalidone,
amlodipine, and lisinopril in those with eGFR <60 mL/min/1.73 m2.34 Several other studies
also reported no differences in CV events between classes of antihypertensives in NDD-
CKD samples.35-38 Only one open-label study showed worse CV outcomes over 3 years
with up-titration of ARB compared to adding a calcium channel blocker (CCB) to an ARB
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for hypertension control.38 A 2013 meta-analysis of trials comparing various
antihypertensive classes to either placebo or head-to-head in individuals with eGFR <60
mL/min/1.73 m2 showed that CV outcomes were improved in studies of ACEi vs. placebo
and either ACEi or CCB vs. placebo. Trials of ACEis vs. diuretics, beta-blockers, or CCBs,
and studies of CCBs vs. diuretics or beta-blockers showed no difference in CV outcomes
between groups (Table 2).11

In hemodialysis samples, three studies comparing RAAS blockers — ACEis, ARBs, or
aldosterone receptor blockers — to either placebo or open-label control showed improvement
in CV outcomes in the RAAS blocker groups,3%-41 but two others showed no difference.
42,43 Two studies showed benefit of spironolactone over placebo in preventing CV events in
hemodialysis patients, but there was a high dropout rate in the spironolactone arm in both,
primarily due to gynecomastia.** 4> Other studies reported benefit from carvedilol or
amlodipine over placebo in hemodialysis patients.46: 47 A study comparing treatment with
lisinopril vs. atenolol did not show a difference in left ventricular mass regression, but was
terminated early due to increased CV events and hyperkalemia in the lisinopril arm.16

Conclusions—RAAS blockade as compared with placebo has been shown to decrease CV
events in some studies in NDD-CKD patients, but head-to-head studies have not reported
benefit of one antihypertensive drug class over another, and large comparative effectiveness
trials are lacking. Trials in hemodialysis patients have shown mixed results for CV event
reduction, but most favor RAAS blockade.

We previously reviewed the evidence for anti-platelet agents in NDD-CKD.*8 This section
focuses on the most commonly prescribed antiplatelet agent, aspirin, and the evidence about
its use for primary or secondary prevention in NDD-CKD and CKD-5D.

Primary prevention in NDD-CKD

Because CKD patients are at increased baseline risk of both bleeding and thrombosis,*8: 49
the use of aspirin for primary prevention deserves consideration. Data from 3 randomized
trials address the efficacy and/or safety of low-dose aspirin for primary prevention in NDD-
CKD (Table 3). The United Kingdom Heart and Renal Protection (UK-HARP-I) study, not
powered to evaluate CV outcomes, showed no increased risk of major bleeding with aspirin
use vs. placebo. However, minor bleeding was increased 3-fold.>% Subsequently, a subgroup
analysis of the Hypertension Optimal Treatment (HOT) study showed that among
individuals with hypertension, low-dose aspirin decreased CV events in those with eGFR
<45 mL/min/1.73 m2, but also doubled the risk of major bleeding events.! Finally, an open-
label comparison between low-dose aspirin and no aspirin in Japanese diabetics showed no
difference in CV events (29 vs. 19 events, respectively) or major bleeding risk in those with
eGFR <60 mL/min/1.73 m2, but did show CV benefit in participants with eGFR 60-89
mL/min/1.73 m2.52 A meta-analysis of these 3 trials demonstrated no difference in CV
events, but a significant increase in both major and minor bleeding.53
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Secondary prevention in NDD-CKD

There is even less robust data for aspirin use for secondary prevention in CKD. A meta-
analysis of antiplatelet therapy for prevention of CV events in NDD-CKD patients with or at
risk for coronary artery disease showed a decrease in myocardial infarction, no difference in
CV death, all-cause death, or major bleeding, but a 1.7-fold increase in minor bleeding risk.
54 This meta-analysis included the HOT and UK-HARP-I studies, as well as other studies
reporting fewer than 30 CV events per group, so it was limited by the quality of the
underlying evidence and did not distinguish those with known coronary artery disease from
those being treated for primary prevention. More data exist from larger studies of aspirin in
patients with acute coronary syndrome or undergoing percutaneous coronary intervention;
multiple studies showed a non-significant trend toward benefit for M, revascularization, or
all-cause death, and an increase in major and minor bleeding events in these samples.>* Of
the trials included in the meta-analysis, only one reported more than 100 outcome events.>®

Primary and secondary prevention in CKD-5D

No randomized trials have studied the safety and efficacy of aspirin for primary or secondary
prevention of CV events in CKD-5D. Observational data from the Dialysis Outcomes and
Practice Patterns Study (DOPPS) cohort shows that hemodialysis patients taking aspirin had
a higher risk of CV events or Ml and a lower risk of stroke than those not taking aspirin, but
this could be biased by indication. This study reported no difference in gastrointestinal bleed
or subdural hematoma between groups.>®

Conclusions

Overall, existing data do not support the use of aspirin for primary prevention of CV events
in NDD-CKD, as the bleeding risk may equal or outweigh the uncertain benefits. Data
regarding aspirin for secondary prevention in NDD-CKD are limited, but suggest that there
may be some preventive effect on myocardial infarction. Based on the HOT results, the 2013
KDIGO (Kidney Disease: Improving Global Outcomes) clinical practice guideline
recommends aspirin for secondary prevention in those without excessive bleeding risk.>’
There is insufficient evidence to support routine aspirin use in dialysis-dependent patients.
Importantly, for CKD individuals presenting with acute coronary syndrome, the AHA
recommends administering aspirin to reduce the risk of death and CV events.>8 Further
studies are needed to clarify which CKD patients may benefit from aspirin use for secondary
prevention, and whether those appropriately treated with antiplatelet therapy in the setting of
an acute event should be prescribed lifelong vs. time-limited therapy.

HYPERLIPIDEMIA

Evidence

Three large randomized, placebo-controlled trials studied the effect of lipid-lowering therapy
using HMG-CoA (3-hydroxy-3-methylglutaryl-coenzyme A) reductase inhibitors (statins)
on CV outcomes in NDD-CKD and CKD-5D (Table 4). The Study of Heart and Renal
Protection (SHARP) compared a fixed dose combination of simvastatin and ezetimibe to
placebo in >9,000 participants with CKD, about 30% of whom were dialysis-dependent.

Am J Kidney Dis. Author manuscript; available in PMC 2019 November 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Gregg and Hedayati

Conclusions

Page 7

Lipid-lowering therapy significantly reduced the primary composite CV outcome and did
not result in excess risk of adverse events, such as myopathy or hepatitis.>® The reduction in
risk was most robust in the NDD-CKD subgroup and did not reach statistical significance in
the CKD-5D subgroup.

The efficacy of statins vs. placebo in reducing CV events in hemodialysis patients was also
studied in 4D (Die Deutsche Diabetes Dialyse Studie) and AURORA (A Study to Evaluate
the Use of Rosuvastatin in Subjects on Regular Hemodialysis). In both, although statin
therapy lowered low-density lipoprotein cholesterol, there was no effect on the primary
composite of CV death, MI, or stroke.% 61 4D did report a nominally significant effect on
reduction of all cardiac events combined.50

There is trial evidence to support the use of lipid-lowering therapy with statins for CV event
reduction in NDD-CKD, without increasing risk of adverse events. Existing evidence
suggests that lowering cholesterol with statins does not decrease risk of events in CKD-5D
patients.

DIABETES

Evidence

There are no trials investigating the efficacy of target glycemic control for CV event
reduction in diabetics with NDD-CKD or CKD-5D. Current recommendations for targeting
a glycated hemoglobin of 7.0% are based on the reduction in microvascular events such as
progression of albuminuria, doubling of creatinine, or worsening of diabetic retinopathy.®’
Two large clinical trials comparing intensive vs. standard glucose control showed no
difference in the composite of CV death, MI, or stroke. ACCORD showed no difference
between a target hemoglobin Alc of <6.0% vs. 7.0-7.9% for improving CV outcomes, but
the incidence of all-cause death and hypoglycemia increased with the lower target, which led
to the termination of the intensive strategy arm. This study excluded those with a serum
creatinine >1.5 mg/dL and did not report the subgroup with moderately increased
albuminuria.52 The ADVANCE (Action in Diabetes and Cardiovascular Disease: Preterax
and Diamicron Modified Release Controlled Evaluation) study compared a target
hemoglobin Alc of <6.5% vs. standard control (achieved HbA1c=7.3%) for the same
composite outcome, and included 3,261 (29.3%) participants with moderately increased
albuminuria. The trial did not detect a difference, but the subgroup analysis showed a
decrease in composite microvascular (development or worsening of diabetic nephropathy or
retinopathy) and macrovascular (CV death, nonfatal Ml, or stroke) events in those without
prior microvascular disease (albuminuria >300 mg/g or proliferative retinopathy). No
difference was seen in those with preexisting microvascular disease.®® A recent Cochrane
meta-analysis reviewing glycemic targets in diabetics confirmed that intensive glycemic
control did not improve CV outcomes.®*
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The current recommendation for a target HbAlc of 7.0% is based on extrapolation of
decreased risk of microvascular events, such as worsening nephropathy or retinopathy.
Subgroup analyses indicated that intensive glycemic control may be beneficial in those
without preexisting microvascular disease. However, there are no trials of glycemic control
intensity in individuals with albuminuria or early stage diabetic nephropathy for hard CV
outcomes. The evidence suggests that at least in those with albuminuria >300 mg/g, more
aggressive glycemic control does not prevent CV events. No studies have examined
glycemic control intensity in CKD-5D patients.

LIFESTYLE MODIFICATION

Cigarette Smoking

Weight loss

Observational data suggest that smoking cigarettes increases risk for CV events in NDD-
CKD, and that smoking cessation may attenuate that risk (Table 5). Two large cohort studies
showed that current smokers with NDD-CKD are at higher risk of CV events than never
smokers, and this relationship remained significant in a subgroup with prior CV disease or
diabetes.®5: 66 However, a study of diabetics comparing 10,128 current vs. 30,175 never
smokers reported that the hazard ratio decreased and became non-significant in those with
lower eGFR of 15-44 mL/min/1.73 m2.67 These studies also reported that former smokers
had lower risk of CV events than current smokers.5% 66 Of the two studies comparing CV
risk in former vs. never smokers, one showed that CV risk was higher in former smokers,
and the other showed that it was higher in NDD-CKD samples with eGFR 45-59 or =60, but
not 30—44 or 15-29 mL/min/1.73 m2.85. 67

Observational studies show even more conflicting results in CKD-5D patients. Four showed
that smokers had a higher risk of CV events and death than non-smokers,58-71 and 2 others
showed no difference.’? 73 A meta-analysis of these studies concluded that smoking was not
associated with increased CV event risk but was associated with all-cause death in
hemodialysis patients.’

Although there are no prospective trials investigating whether weight loss improves
outcomes in CKD, epidemiologic studies show an inverse paradoxical relationship between
body mass index (BMI) and survival in NDD-CKD and CKD-5D patients, such that BMI in
the overweight or obese range is associated with a survival benefit. In NDD-CKD samples, a
BMI of 25-<30 vs. 20-<25 kg/m2 was associated with fewer atherosclerotic events, but BMI
>30 vs. 20-<25 was not significant.®¢ Another observational study in diabetics showed lower
risk of death in individuals with BMI 25-29 and =30 vs. 2024 for all eGFR strata.5” The
risk of Ml in this study did not reach significance for any category of BMI or eGFR. Two
other studies showed no difference in CV death with BMI categories.”®: 76

In CKD-5D samples, multiple epidemiologic studies have confirmed an overall survival
benefit associated with overweight or obese BMI.77-80 Several other studies, including a
recent meta-analysis, reported decreased CV death associated with higher BM|.81-86
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Proposed mechanisms include more stable hemodynamic status in obesity, differences in
cytokine or neuroendocrine profiles such as tumor necrosis factor a., survival bias, or
protection against frank protein energy malnutrition.8” Importantly, these observational
studies are limited by confounding, given that multiple variables, including weight, blood
pressure, and cholesterol, all demonstrate similar U-shaped associations with mortality, as is
also seen in other chronic diseases such as heart failure.

Physical Activity

Few studies have investigated whether level of physical activity affects CV outcomes in
CKD samples. In NDD-CKD, one large cohort study showed no difference in atherosclerotic
events in those who self-reported physical inactivity, a less than ideal level physical activity,
or an ideal level of physical activity.®8 However, another study showed that individuals who
enrolled in a weight management program had a lower risk of all-cause death or CV events
than those who did not enroll.88 This study was limited by few events and may be
confounded by motivation bias. In CKD-5D samples, two large cohort studies reported that
individuals who exercised minimally had higher mortality than those who engaged in some
regular physical activity.89 90 Preexisting CV disease or overall poor health may limit
physical activity, confounding the results. It is unclear whether prospectively engaging in
physical activity would be safe or efficacious for CKD-5D patients.

Conclusions

There are no definitive prospective trials addressing the benefit of lifestyle modification in
CKD patients. Subgroup analyses suggest that smoking cessation is likely beneficial in
preventing CV events in NDD-CKD, with diminishing returns as eGFR declines and patients
reach dialysis-dependence. Given the many other risks associated with smoking, it is likely
worth encouraging smoking cessation in these patients. There may be a reverse
epidemiological association between obesity and CV outcomes in CKD patients, particularly
in those with CKD-5D. Some data supports that physical activity may be beneficial for
reducing CV outcomes, but existing studies are not consistent.

SUMMARY AND PERSPECTIVE

Data examining whether modification of traditional CV risk factors decreases CV events and
death in NDD-CKD and CKD-5D patients are limited. Although evidence for lipid-lowering
therapy is robust, existing data for blood pressure targets and antihypertensive medication
classes other than RAAS blockers, aspirin use, and tight glycemic control primarily comes
from subgroup or post hoc analyses of trials conducted in non-CKD samples that were not
designed to detect a difference in the CKD subgroup. Lack of statistical significance in CKD
subgroups may be due to limited power or perhaps suggest that competing nontraditional
risks increase CV events in those with advanced CKD, and attenuate the effects of
traditional risk factor modifications. Data in CKD-5D can even less precisely be
extrapolated from subgroup analyses, as dialysis patients were generally excluded from such
trials. The few existing studies in this population are limited by noticeable biases. As
practicing nephrologists, we are, therefore, left with the challenging conundrum of whether
evidence to support such management is lacking because robust trials don’t yet exist,
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whether our patients are different from the general population, or, worse yet, is it just too
late to intervene? Until more data become available, clinical management of CKD patients
has to rely on clinical guidelines published by well-respected organizations which,
understandably, are not always consistent and often have to be based on less than strong
evidence and expert opinion. These guidelines are compared in Table 6. Ultimately, existing
evidence does suggest that few of the interventions proven to reduce CV risk in the general
population have an impact in individuals with NDD-CKD or CKD-5D, as detailed in Figure
1. However, adequately powered clinical trials designed to address these important
knowledge gaps in CKD patients are desperately needed.

Our understanding of the pathophysiology of CV disease in CKD is poor, and the
ineffectiveness of most traditional risk factor modification strategies in these patient
populations suggests that different metabolic pathways may underlie the development of
medial arterial calcification seen in CKD, versus intimal plaque atherosclerosis seen in the
general population. It may also suggest that these interventions need to be initiated earlier,
because by the time our patients reach dialysis-dependence, or even stage 3 CKD, it may be
too late to attenuate their excessive CV risk by these means. Although the management of
traditional CV risk factors may prevent plaque atherosclerosis as it does in the general
population, it is possible that these interventions do not attenuate medial arterial calcification
in CKD or other CV pathogenic pathways, highlighting the critical importance of identifying
nontraditional CV risk factors that may arise in the setting of kidney disease.
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What is the best BP target?

After RAAS blockers, what
antihypertensive class should be used?
Would manipulation of dialysis
parameters (dialysate sodium, UF) or use
of diuretics improve CV outcomes?
Should antiplatelet agents be used for
primary or secondary prevention?
Does strict glycemic control affect CV
outcomes?

Is targeted weight loss beneficial?

Figure 1. Evidence-based modification of traditional risk factors to mitigate CV disease and

current knowledge gaps

Abbreviations: BP, blood pressure; CKD-5D, dialysis-dependent chronic kidney disease;
CV, cardiovascular; NDD-CKD, non-dialysis-dependent chronic kidney disease; RAAS,
renin angiotensin aldosterone system; UF, ultrafiltration
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Table 6

Clinical guidelines for modification of CV risk factors in CKD patients.

Page 27

(1B)%2 <130/80 if albuminuria
>30 mg/24 h (2D)*?

Risk Factor ACC/AHA KDIGO KDOQI
NDD-CKD
BP target <130/80 (B)! <140/90 if no albuminuria <130/80 (B)%?

BP medication choice

Use ACEI/ARB (B)*

ACEI/ARB in DM pts with
albuminuria =30 mg/24 h (2D)%2
ACEIi/ARB in non-DM pts with
albuminuria 2300 mg/24 h or
equivalent (1B)%2

Other than ACEIi/ARB for albuminuric pts,
RCT evidence does not support specific
recommendations (NR)%3

Aspirin

Low-dose aspirin should be used
in DM pts with albuminuria or
other CV risk factors (B)%*

Aspirin is indicated for
secondary but not primary
prevention (2B)%2

Lipid management

No specific recommendation for
CKD; initiate high intensity statin
if <75y for secondary prevention,
including for CKD subgroup
(low)®s

Give statin if 250 y (1A-1B)%
Give statin if known CAD, DM,
prior ischemic stroke, or
estimated 10-y CVD risk >10%
(ZA)%

Add to KDIGO guidelines to treat pts with
<50y and LDL =190 mg/dL with high
intensity statins, as recommended by
ACC/AHA (NR)%”

Glycemic control

Target HbAlc to < or ~7.0% (A)%

Target HbALc to ~7.0% (1A)%2

Target HbA1c <7.0% (A)%°

CKD; advise overweight and
obese adults that the greater the
BMI, the greater risk of CV
disease, T2DM, and death (A)100

Smoking No specific recommendations for Smoking cessation is an No evidence in CKD, but recommend
CKD; smoking avoidance and important modifiable CV risk smoking cessation as it is a CV risk factor
cessation for all (NR) factor (1D)%2 (NR)%

Weight loss No specific recommendations for Target BMI 20-25 (1D)%2 -

Physical activity

No specific recommendations for
CKD; moderate to vigorous
aerobic exercise 3-4x/wk, lasting
~40 min per session (B)10!

Goal physical activity 30 min
5x/wk as tolerated by CV health
(1D)92

RCTs in general population support
exercise and there is little evidence that
NDD-CKD patients may respond
differently (NR)%

CKD-5D

BP target

Aggressively treat pre-dialysis
SBP >200; BP associated with
minimal risk unknown; only
study published showed best
outcome for home SBP 120-145
(NR)102

Pre-dialysis BP <140/90, post-dialysis BP
<130/80 (C)103

BP medication choice

No compelling evidence to
recommend one class of anti-
HTN agents over another (not
rated)102

ACEI/ARB preferred (greater LVH
regression; reduce sympathetic nerve
activity and PWV; may improve
endothelial function and reduce oxidative
stress) (C)103

Aspirin

Lipid management

Statins should not be initiated,
but should be continued if the pt
is already treated (2C)%

Add to KDIGO guidelines to consider
statin initiation if recent acute coronary
event, young age or long life expectancy,
or on transplant wait-list (not rated)®7

Glycemic control

Dialysis pts with DM should follow the
ADA guidelines (C)103

Smoking

All dialysis pts should be counseled and
regularly encouraged to stop smoking
(A)103
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Risk Factor ACC/AHA KDIGO KDOQI

Weight loss - - Safety and efficacy of weight loss in the
overweight dialysis pt is unknown, as is the
potential benefit to CV outcomes (NR)103

Physical activity - - Counsel and encourage all dialysis pts to
increase their physical activity (B)193 Goal
for activity is for CV exercise at moderate
intensity for 30 min most, if not all, d/wk
(0)103

The information in this table was adapted in summary form from published guidelines from the American College of Cardiology and American
Heart Association (ACC/AHA), Kidney Disease: Improving Global Outcomes (KDIGO), and Kidney Disease Outcomes Quality Initiative
(KDOQI). Quality of evidence is presented in parentheses

ACC/AHA: A, data from multiple randomized clinical trials; B, data from one randomized trial or nonrandomized studies; C, expert opinion
KDIGO: 1, recommended; 2, suggested; A, high quality; B, moderate quality; C, low quality; D, very low quality

KDOQI: A, strongly recommended and based on strong evidence; B, recommended and based on moderately strong evidence; C, recommended
based on weak evidence or expert opinion

Abbreviations: ACC, American College of Cardiology; ACEi, angiotensin converting enzyme inhibitor; ADA, American Diabetes Association
AHA, American Heart Association; ARB, angiotensin receptor blocker; BMI, body mass index (in kg/m2); CAD, coronary artery disease;
CKD-5D, dialysis-dependent chronic kidney disease; CV, cardiovascular; HbAlc, hemoglobin Alc; KDIGO, Kidney Disease: Improving Global
Outcomes; KDOQI, Kidney Disease Outcomes Quality Initiative; LDL, low density lipoprotein; LVH, left ventricular hypertrophy; NDD-CKD,
non-dialysis-dependent chronic kidney disease; SBP, systolic blood pressure; NR, not rated; BP, blood pressure (given in mm Hg); DM, diabetes
mellitus; T2DM, type 2 diabetes mellitus; PWV, pulse wave velocity; HTN, hypertension; pts, patients; CVD, cardio vascular disease
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