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This book would not have happened  
without the myriad of individual patients  

who teach me about medicine and life every single day.  
Daily I learn, and my heart is touched by their complexity  

and courage. In the final accounting, though,  
it is not where you go in the morning that is most important  

but those who welcome you at the end of the day.  
Therefore, this book is dedicated to my dear wife, Stephanie, 

and my wonderful daughters, Kazia, Magda, and Jana. 

—J. Thomas Heywood
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During the last two decades, remarkable ad-
vances in the management of heart failure 
have resulted in considerable improvement 
in the mortality of patients with this very 
common disease. Nevertheless, clinical trial 
and registry data demonstrate that renal 
dysfunction is becoming increasingly com-
mon. The development of renal impairment, 
particularly in the setting of acute decom-
pensated heart failure, is associated with 
poor outcomes. The term cardiorenal syndrome 
is often used to describe the renal insuffi-
ciency in heart failure, although previously 
the syndrome has not been well defined and 
it has been even less well understood. It is 
not surprising that renal dysfunction is an 
integral part of heart failure, given that the 
kidney plays such an important role in salt 

and water regulation. The neurohormonal 
compensatory mechanisms activated in 
heart failure affect not just the heart but also 
the kidney in a complex interaction where 
the function of one organ influences that of 
the other.

The management of patients with car-
diorenal syndrome remains unclear. On the 
one hand, until recently the focus has been 
largely on the heart despite the fact that 
drugs that “improve” cardiac function acute-
ly often come at the cost of reduced survival. 
On the other, the therapy that is most ob-
viously nephrocentric, namely diuretics, re-
mains to this day the only means by which 
symptoms are improved most rapidly and 
effectively. When employed poorly, however, 
diuretics can worsen renal function and im-
pair the very organ whose function is critical 
to symptom relief.

It is therefore important that physicians 
involved in the care of patients with heart 
failure better understand the definition, epi-

Inder Anand MD
Professor of Medicine at the University of Minnesota  

Director of the Heart Failure Program at the Minneapolis VA Medical Center
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demiology, pathogenesis, clinical features, 
and mechanisms underlying various evolv-
ing novel therapies for this increasingly 
common and serious condition: the car-
diorenal syndrome. It is equally important 
that investigators, whether basic or clinical 
scientists, also understand the relationship 
between abnormalities at the molecular, cel-
lular, organ, and clinical level.

The publication of The Cardiorenal Syn-
drome: A Clinicians’ Guide to Pathophysiology 
and Management is most timely in fulfilling 
the need and lacuna in the field. Indeed, 
it is greatly welcomed. Drs. Heywood and 
Burnett, both distinguished and highly re-
spected experts in this area, have assembled 
comprehensive chapters by eminent investi-
gators and clinicians covering all aspects of 
this perplexing syndrome. Areas of certainty, 
of controversy, and of future research are ad-
dressed. Each chapter is complete in its own 
right and includes an invaluable up-to-date 
reference list. Pathophysiology and epidemi-
ology are well covered, providing an excel-
lent basis for the later chapters that describe 
the essential aspects of the disease from 
drug and mechanical therapies to transplant 
of either or both organs. Here, clinicians will 
readily find what has been learned about 

the cardiac and renal interactions in heart 
failure. Dr. Heywood’s own chapter provides 
the clinicians a very useful and practical ap-
proach to heart failure patients who pres-
ent with worsening renal function. Perhaps 
the most useful lesson from the book is that 
there are many diverse varieties of this dis-
order with radically different therapies. For 
example, worsening renal function can be 
the result of either too little or too much di-
uretic. The skill lies in the ability to assess 
the difference in a particular patient. The au-
thors endeavor to give the reader knowledge 
for making this key distinction. Left ventric-
ular assist devices can definitively cure renal 
failure in carefully chosen patients, but they 
can expensively fail to do so when deployed 
in the wrong patient.

This book stands as a landmark in the 
study of the cardiorenal syndrome. It will no 
doubt be extremely useful to the cardiovas-
cular specialist and internist caring for the 
growing number of these patients. And it 
will be just as useful to the scientists and 
the trainees interested in this condition. The 
authors are to be congratulated for their suc-
cess in putting together, with such dexter-
ity and finesse, so much relevant and crucial 
information on the subject in one volume.

©
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The last several decades have seen important 
successes in the effort to treat those suffer-
ing from congestive heart failure. Ironically, 
because heart failure is both so deadly and 
yet so common, it is particularly well suited 
for the discovery of new therapies by means 
of randomized controlled trials. Dating back 
to the early 1980s, a few key treatments have 
been identified and vindicated while con-
siderably more procedures and medications 
have been studied and abandoned. Stable 
heart failure patients enrolled in clinical 
trials and benefiting from evidence-based 
therapy and devices currently have yearly 
mortalities of 5% or less.1 

This steady progress can in no way allay 
the sad reality that heart failure remains a 
frequent cause for hospital admission and 

is the direct cause of 50,000 deaths per year 
in the United States alone. In the past de-
cade appreciation of the role of worsening 
renal function both as a risk factor and also 
as a cause of poor outcomes in congestive 
heart failure have been increasing. The term 
cardiorenal syndrome has been applied to the 
concurrence of significant renal and car-
diac dysfunction, which portends a marked 
increase in mortality. In the Acute Decom-
pensated Heart Failure National Registry 
(ADHERE) study, an elevated BUN (blood 
urea nitrogen) and creatinine were 2 of the 
3 most significant predictors of in-hospital 
mortality.2 Of course, it is not surprising that 
renal dysfunction is an integral part of the 
syndrome of congestive heart failure given 
the key role that the kidney plays in fluid 
and electrolyte balance in mammalian phys-
iology. However, the same clinical trials that 
so importantly crafted modern therapy for 
heart failure via neurohormonal blockade 
and later device implantation at the same 
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time obscured the role of renal dysfunction 
in the progression of heart failure for the 
simple reason that patients with significant 
kidney dysfunction were routinely excluded 
from these trials.

Recognition of the role of renal dys-
function in the progression of heart failure 
is a critical advance, but it is only a first 
step; many questions remain. How to de-
fine cardiorenal syndrome: is it a cardio-
vascular problem (low blood pressure, low 
cardiac output) or one renal pathophysiol-
ogy? Is blockade of the renin-angiotensin-
aldosterone system useful or detrimental in 
this syndrome? Is cardiorenal syndrome a 
medical emergency requiring organ trans-
plantation, or a should hospice be utilized 
instead? Cardiac function can currently be 
largely supported by implantation of a left 
ventricular assist device. In these cases clini-
cians must make critical decisions about the 
potential reversibility of renal dysfunction 
before inserting these costly devices.

Of course there are no single answers to 
these questions. But that does not mean they 
are the wrong questions or should not be 
asked. The first line of Tolstoy’s Anna Karenina 
is: “Happy families are all alike, every un-
happy family is unhappy in their own way.” 
In the same way each patient with cardiore-
nal syndrome is unique and often requires 
very different treatment than the patient 
who appears tomorrow with the same BUN, 
creatinine, and ejection fraction.

From this realization, The Cardiorenal Syn-
drome: A Clinician’s Guide to Pathophysiology and 
Management took its genesis. In an era when 
information technology is changing rapidly, 

it still seemed that a book was the best way 
to collect key information about what is 
known and not known about this complex 
and deadly syndrome, that is, What is cardio-
renal syndrome clinically, and how should it 
be defined and recognized? Are there thera-
pies to counteract it and when, and more im-
portantly, for whom should they be applied? 
The book contains very clinically oriented 
chapters on the risks and benefits of organ 
transplantation and assist device implanta-
tion in high-risk individuals; there are also 
intriguing suggestions that new therapies 
may be added to our armamentarium in the 
form of designer peptides and stem cell tech-
nologies.

At the core of The Cardiorenal Syndrome: A 
Clinician’s Guide to Pathophysiology and Manage-
ment is the realization that for practicing cli-
nicians, an understanding of the syndrome 
is not an academic exercise. The well-being 
and at times the lives of people depend on 
it. Our hope and belief is that wrestling this 
most dangerous foe and winning a bit more 
often will reduce suffering and save lives.
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