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y involvement with KDIGO began a decade ago. In December 2009, international
co-chairs Bertram Kasiske, MD, and Prof.
Dr. Kai-Uwe Eckardt invited me to cochair a Controversies Conference on cardiovascular disease
in chronic kidney disease (CKD) with Professor Eberhard
Ritz.
This conference, titled “Cardiovascular disease in CKD:
What is it and what can we do about it?” was held in October 2010 in London. It focused on areas of clinical relevance in four breakout groups: 1) coronary artery disease
and myocardial infarction; 2) congestive heart failure; 3)
cerebrovascular disease, stroke, atrial fibrillation, and peripheral arterial disease; and 4) sudden cardiac death (1).
Designed to address the broad area of intersection between
cardiology and nephrology, the conference was unique in
that the invited international experts included equal numbers of nephrologists and cardiologists (and additional
representation by neurologists and other disciplines). Each
breakout group was co-chaired by a cardiologist and a
nephrologist (a breakout session on stroke and atrial fibrillation also included a neurologist). A main point of feedback I received after the conference related to how unusual
and valuable an extended conversation between cardiologists and nephrologists was, inasmuch as this was unique in
the experience of conference participants.
The conference report was published in Kidney International in July 2011 (1). In my opinion, the conference was
a great success because it provided a remarkably prescient
roadmap for future research (Table 1). The conference report provided a detailed picture of the areas of uncertainty
in cardiovascular disease in patients with CKD. I still find
it valuable to consult this roadmap, even a decade later,
for perspective. For example, knowledge gaps related to the
treatment of ischemic heart disease were identified. A decade later, we await results of the ISCHEMIA-CKD trial.
The large knowledge gaps related to the treatment of atrial
fibrillation for prevention of cardioembolic stroke occupied
one breakout group, and the conference report prefigured a
large body of investigation that occurred in the subsequent
decade. Also noteworthy was the call for clinical trials involving anticoagulant agents that were novel at the time,
now not so novel, for stroke prevention in patients with
CKDG4-G5D with atrial fibrillation. Even a decade later,
such a trial in this population is yet to be completed.
Half a decade later, I received a new invitation to help
organize a series of CKD–cardiovascular Controversies
Conferences modeled on the framework of the original
London conference, but with a narrower focus. I accepted this invitation in December 2015, and on January 26,
2016, I sat down with KDIGO staff and the international
co-chairs, Professors Wolfgang Winkelmayer and David
Wheeler, in the Tangley room of the Hilton Paddington in London. We agreed to plan a series of four or five
CKD–cardiovascular Controversies Conferences spanning
the next 3 to 5 years. Much of the 2010 conference agenda
would be revisited in the light of new knowledge, and some
new areas of discussion would be added. We agreed that for
all these conferences, broad representation of the international cardiology and nephrology communities would be
desirable. The overall conference series was entitled “KDI-

GO Cardiovascular and CKD Conference Series on the
Kidney, Heart, and Vasculature.”
The first conference, held in Berlin in October 2016,
focused on atrial fibrillation and stroke in kidney disease, stroke prevention with oral anticoagulation, rate vs.
rhythm: control of atrial fibrillation, sudden cardiac death,
and potassium homeostasis. The overall charge to conference participants was to “identify key issues relevant to the
optimal prevention, management, and treatment of arrhythmias and their complications in patients with kidney
disease.” The conference co-chairs were Professors Mintu
Turakhia and Christoph Wanner.
One notable result was the drafting of a new definition of
sudden cardiac death specific to patients receiving hemodialysis. Echoing comments I heard in London six years earlier,
many participating cardiologists were impressed by their first
opportunity to work with nephrologists in the broad area of
arrhythmias in CKD. The conference report was published
in the European Heart Journal (2). This was a departure from
the previous publication of conference reports in Kidney International; an international cardiology readership was con-

sidered an appropriate audience for the first in the new kidney, heart, and vasculature conference series. The KDIGO
Controversies reports have traditionally enjoyed a very wide
audience. Reflecting the interest in the 2010 London conference, the 2011 Kidney International conference report has
been cited 617 times (as of May 8, 2019).
The second conference, focused on heart failure, occurred in Athens in May 2017 and was co-chaired by Professors Andrew House and Peter McCullough. It included
a detailed discussion of the epidemiology, pathophysiology, diagnosis, and treatment of heart failure across the
spectrum of CKD, including kidney transplant recipients.
The conference report was published in Kidney International in June 2019.
The third conference, on ischemic and valvular heart
disease, was held in Vienna in June 2018 and was cochaired by Professors Tom Marwick and Mark Sarnak.
Some of the most spirited discussions of all the conferences
occurred at the plenary sessions of the Vienna conference.
The conference report was divided into two separate publications, both published in 2019 (valvular heart disease in

Table 1. Future directions for cardiovascular disease in chronic kidney disease
Condition

Knowledge gaps

Research needs

CAD, MI

• Screening may be beneficial, but data are insufficient
to advocate screening asymptomatic patients
• Evidence lacking regarding primary and secondary
treatment of CAD
• Cardiovascular trials have frequently excluded CKD
patients from enrollment

• Clarify the interdependence of CKD with MI, and its
relation to demographic characteristics such as gender
• Clarify the pathophysiological relationship between
development of plaque and subsequent rupture of
selected plaques
• Clarify roles of novel risk factors that are potential
therapeutic targets
• Broad-based validation of current stress and imaging
modalities using coronary angiography with fractional flow
reserve
• Adequately powered CKD-specific clinical trials of aspirin,
statins, novel anti-lipidemic agents, ACEIs, and ARBs
• Define the ideal LDL cholesterol level and the role of
newer antiplatelet and anticoagulant therapies
• Randomized clinical trials comparing early invasive with
conservative therapy post-ACS, and PCI with CABG

CHF

• Understanding development and prevention of LVH,
fibrosis, and LV dysfunction (systolic and diastolic)
• Benefits of prolonged or quotidian dialysis
• Absence of CKD-specific data on CHF treatment
• Impact of sodium balance (intake, dialysate sodium
concentration)

• Evaluate asymptomatic LV dysfunction, examine changes
in the kidney and cardiac function over time, and incorporate
kidney- and cardiac-specific biomarkers
• Clinical studies to investigate innovative monitoring and
management techniques (serial biomarkers, bioimpedance,
chronic in vivo monitoring)
• Evaluate effects of CHF-specific risk-modifying and
cardio-protective therapies (ACEIs, ARBs, renin and
mineralocorticoid hormone inhibitors)
• Investigate speculative treatments (vitamin D analogs/
calcimimetics, cytokine-modulating drugs, iron-related
treatments, endothelin receptor blockers, regenerative
therapies)

Stroke

• High-quality observational data on risk factors,
precipitants, etiological subtypes, causes of death,
and underlying arteriopathies
• Risk of carotid artery stenting is undefined
• Few data on treatment of acute stroke

• Randomized clinical trials testing interventions for
secondary prevention of stroke
• Determine safety of intravenous thrombolysis of CKD G5D
patients with acute ischemic stroke

Atrial fibrillation

• Risks/benefits of anticoagulation with warfarin for
stroke prevention
• Efficacy, safety of dabigatran in CKD G4
• Uncertainty regarding validity of the 2005 KDOQI
guidelines regarding anticoagulation in dialysis
patients with atrial fibrillation

• Randomized clinical trials of warfarin and novel
anticoagulants for stroke prevention in CKD G4–G5D
patients with atrial fibrillation
• Interventions to prevent atrial fibrillation: radiofrequency
ablation, percutaneous closure of the left-atrial appendage,
surgery

PAD

• Few high-quality observational data on risk factors
• Role of ankle–brachial index vs other diagnostic
techniques
• Prospective data on non-surgical therapies
• Data regarding percutaneous vs surgical
revascularization

• Determine prevalence of preventive foot care
• Assess regional differences in practice patterns
• Generate management guidelines
• Assess amputation frequency in programs that do and do
not perform preventive foot care
• Study bacteriology of diabetic patient feet

SCD

• Standard risk factors derived from the general
population may not apply
• Few autopsy data
• Dialysis patients excluded from primary and
secondary prevention trials

• Disease-specific, large-scale prospective cohort studies
for risk stratification
• Study heterogeneous CKD populations at all stages using
all available risk-stratification techniques
• Remove barriers preventing data linkage to allow for
population-wide cohort and case–control studies
• Randomized trials assessing the spectrum of interventions:
β-blockers (such as carvedilol), ICDs, sympathetic ablation
• Incorporate SCD as specific outcome in registry and
clinical trial data. Investigate the potential role of sleep
apnea in SCD

Abbreviations: ACEI, angiotensin-converting enzyme inhibitor; ACS, acute coronary syndrome; ARB, angiotensin receptor blocker; CABG, coronary artery bypass graft surgery;
CAD, coronary artery disease; CHF, congestive heart failure; CKD, chronic kidney disease; ICD, implantable cardioverter-defibrillator; KDOQI, Kidney Disease Outcomes Quality
Initiative; LDL, low-density lipoprotein; LV, left ventricular; LVH, LV hypertrophy; MI, myocardial infarction; PAD, peripheral arterial disease; PCI, percutaneous coronary
intervention; SCD, sudden cardiac death.

Reprinted with permission from Herzog et al. (1).
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Kidney International (3), and ischemic heart disease in Journal of the American College of Cardiology (4)).
The final conference of the series will focus on aortic
and peripheral arterial disease in CKD. During our planning for the London conference a decade ago, I was struck
by the scarcity of knowledge regarding the management of
peripheral arterial disease in patients with CKD. A decade
later, I am still struck by the same large knowledge gaps.
This fourth and last conference, scheduled for February
2020 in Dublin, will be co-chaired by Professors Holger
Reinecke, who was a breakout session co-chair at the Berlin conference, and Kirsten Johansen, MD. The planned
areas of focus will include aortic disease, peripheral arterial
diseases, renovascular disease, and cerebrovascular disease.
It has been my pleasure to work with KDIGO in the

planning of these cardiovascular Controversies Conferences, now spanning an entire decade. Although the fourth
conference will be the last of the kidney, heart, and vasculature series, given the importance of cardiovascular disease
in the health of CKD patients, it is unlikely to be the last
KDIGO conference on cardiovascular disease in CKD.
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