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INTRODUCTION 

cute kidney injury (AKI) has a fatal impact on critically ill 

patients. Some researches reveal not only its impact on 

disease course in intensive care unit (ICU), but also its hazards 

on post-discharge course and even unplanned 90-day hospital 

readmission (Sawhney et al., 2017). Combined heart and 

kidney dysfunction is common (Dar and Cowie, 2008).  

A disorder of one of these two organs often leads to 

dysfunction or injury to the other. This is the 

pathophysiological basis for the clinical entity defined cardio-

renal syndrome (CRS). The CRS is more common than many 

clinicians realize (Davis and Virani, 2012). 

In 2008, the Acute Dialysis Quality Initiative (ADQI) 

Working Group proposed a consensus definition for CRS as: a 

complex pathophysiological disorder of the heart and kidneys 

whereby acute or chronic dysfunction in one organ may induce 

acute or chronic dysfunction in the other organ (Ronco, 2010). 
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AIM OF THE WORK 

 The primary objectives of our study are the incidence and 

impact of CRS-1 on top of ACS regarding course of the 

disease, length of stay in ICU and mortality. 

 The secondary objectives are to determine the AKI 

predictors in ACS, persistent KI predictors, all cause-

mortality predictors in ACS. 
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Chapter (1) 

CARDIO-RENAL SYNDROMES: 

DEFINITIONS AND CLASSIFICATION 

I. Introduction 

n November 1913, Thomas Lewis from University College 

Hospital, London, delivered a lecture entitled “Paroxysmal 

Dyspnoea in Cardio–Renal Patients,” in which he provided his 

clinical observations on patients with dyspnea related to 

advanced cardiac and renal disease, referred to as cardiac and 

uraemic asthma respectively. Over the past decades, there has 

been increasing evidence that a complex interplay exists 

between heart and kidney diseases (Sowers, 2011). This 

pathophysiological interaction between the heart and kidneys 

represents the basis for clinical entity called cardio-renal 

syndrome (Neki, 2015). An impairment in the function of one 

of them results in a dysfunction of or an injury to the other 

(Liang et al., 2008). The syndrome is characterized by the 

damage/ dysfunction induced to one of the two organs (heart or 

kidney) by an acute or chronic dysfunction of the other organ 

(Neki, 2015). CRS is assuming significance because of its 

increasing incidence, awareness and complications (Sahasranam, 

2014). 

The coexistence of cardiac and renal disease significantly 

increases mortality, morbidity, complexity and cost of care 

I 
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(Ronco et al., 2008). This relationship includes the vast array 

of interrelated derangements and, to stress, the bidirectional 

nature of heart-kidney interactions (Vijayaraghavan et al., 

2014). 

The depth of knowledge and complexity of care 

necessary to offer best therapy to these patients demands a 

multidisciplinary approach, combining the expertise of 

cardiology, nephrology and critical care (Ronco et al., 2008). 

AS presented a definition and new classification of CRS with 5 

types depending on the pathophysiology, the time-frame, and 

the nature of concomitant cardiac and renal dysfunction. A 

consensus conference was organized under the auspices of 

ADQI later on in 2008 to formulate and establish a definition 

and classifications for this syndrome (Ronco et al., 2010a) 

followed by another one in 2012 (McCullough et al., 2013). 

 Historical Background & Definition 

Any definition should address key dimensions of the 

cardio-renal interaction: first, the primary failing organ, second, 

the interaction being unidirectional or bidirectional, third, the 

nature of the disease affecting the organs, fourth, the 

pathophysiological mechanism (hemodynamic versus non-

hemodynamic) and, finally, the time course of development of 

the interaction (acute versus chronic). None of the following 

current definitions at this time addresses all of the dimensions 

(Braam et al., 2014). 



 Cardio-Renal Syndromes  

 12 

Review of Literature 

The term cardio-renal syndrome increasingly has been 

used without a consistent or well-accepted definition (Ronco et 

al., 2008). The inter-relationship between heart and kidneys has 

been studied and described under many terms such as: 

cardiorenal failure (Gil et al., 2005), worsening renal function 

(Goldberg et al., 2005), cardiorenal disease (Kalra et al., 

2005), cardiorenal insufficiency, kidney-heart interactions (Berl 

et al., 2006), cardiorenal interactions (Nohria et al., 2008), 

cardiorenal dysfunction (Merhaut et al., 2010) and the 

increasingly used term, cardiorenal syndrome (CRS) (Tasic et 

al., 2016). 

Many other studies used the names of original cardiac 

diseases and renal diseases to describe the condition (Shacham 

et al., 2016). Many researchers studied heart–kidney interaction 

as a worsening renal functions due to ADHF e.g. (Forman et 

al., 2004), while others in case of acute ischemic heart or ACS 

e.g. (Neves et al., 2016). Those research works were not unified 

either in the “heart/kidney cross-talk” concept or definition or, 

even, kidney dysfunction terms or definition. The common 

view was that a relatively normal kidney is dysfunctional 

because of a diseased heart (Ronco et al., 2010). 

Advances in the definition and classification of CRS 

enabled the characterization of the complex organ crosstalk and 

have proposed specific preventive and therapeutic plans to 

control the end organ injury (Ronco et al., 2008). 


