., Therapeutics, Pharmacology and Clinical Toxicology
\ Vol XIV, Number 4, December 2010

] Pages 259-262

¥ © Copyright reserved 2010
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HEART FAILURE CONSEQUENCES ON CHRONIC KIDNEY DISEASE

PROGRESSION

Ileana Peride, I. A. Checherita

Nephrology Department, “Carol Davila” University of Medicine and Pharmacy, Bucharest

Abstract. Heart failure is a common disease, associated with increased mortality and an important cause
of chronic kidney disease (CKD) progression, especially for population 65 years and older. The purpose of
the following study is to emphasize the leading associated factors that contribute to CKD evolution and
the best treatment to choose for a favorable outcome. Recent studies indicate that preexisting chronic
kidney disease worsens the prognosis in case of associated major comorbidities, but we noticed that an
early application of the right therapy and diet has improved the outcome of patients included in the

present clinical study

Keywords: chronic kidney disease, progression, heart attack, best treatment, diet, outcome

Introduction

hronic kidney disease (CKD) — defined as

an estimated GFR < 60ml/min/1.73m? — is
a worldwide problem with a dramatically increas-
ing prevalence. CKD is a well-known predictor of
hospitalization [1], cardiovascular events [1-4],
cardiovascular mortality [1], non-cardiac mortality
[5] and all-cause mortality [1-3]. Decreased renal
function is also a risk factor for cognitive dysfunc-
tion [6] and poor quality of life [7].

The pathophysiological mechanism responsible
for renal function deterioration caused by heart
failure is probably related to hemodynamic distur-
bances secondary to pump failure. Furthermore,
renal perfusion is reduced and consequently the
decrease of glomerular filtration rate (GFR) appears.

Heart and kidney diseases can simultaneously
take place. The acute insufficiency of one organ
may induce acute dysfunction of the other and even
the progression of the disease if the right therapy
strategy is not early adopted. Considering this, a
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consensus conference on cardiorenal syndrome
(CRS) was organized under the auspices of the
Acute Dialysis Quality Initiative (ADQI) in Venice,
September 2008, to develop a classification of CRS
to point out the critical aspects for a better man-
agement of the disease [8]. There were proposed
5 types of CRS that could explain the cardiac and
renal crosstalk (fig. 1).

The aim of the following study is to observe the
CKD outcome after some cardiovascular events
and the therapeutic options which have the goal
to decrease kidney disease progression.

Methods

During October 2008 and July 2010, 242 patients
were admitted in the Nephrology Department and
the Cardiology Department of the “Saint John”
Emergency Clinical Hospital, for different cardiac
events that determined acute-on-chronic kidney
disease for renal dysfunction previously known or
diagnosed at the time of admission.

This retrospective clinical study included only
patients with CKD stage 2 and/or 3 with different
associated comorbidities.

All analyses and calculations were performed
using the Epi Info 3.5.1 software.
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Acute cardiorenal
svndrome (tvoe 1)

Chronic cardiorenal
svndrome (tvpe 2)

Acute renocardiac
svndrome (tvpe 3)

Acute cardiac event
(acute decompensated
heart failure,
cardiogenic shock)

Hemodynamically mediated damage
Exogenous factors
Humorally mediated damage
Hormonal factors
Systemic oxidative stress

Acute renal
injury

Chronic heart disease
(coronary disease,
chronic heart failure)

Low cardiac output
Chronic hypoperfusion
Increased renal vascular resistance
Valvular calcification
Atherosclerosis
Increased oxidative stress
Endothelial dysfunction

Acute kidney injury
(glomerular disease,
interstitial disease,
acute tubular necrosis)

RAAS activation
Volume expansion
Electrolyte imbalance
Systemic oxidative stress

Acute-on-chronic renal
disease or the
progression of CKD

Acute heart dysfunction
(arrhythmias, low cardiac
output)

Chronic renocardiac
svndrome (tvpe 4)

CKD (glomerular /

interstitial damage,
sclerosis/fibrosis)
Genetic risk factors
Primary nephropathy
Anemia

Uremia
Volume overload
Chronic inflammation

Chronic heart failure (cardiac
remodeling, left ventricular
hypertrophy, coronary and valvular
calcification)

Secondary cardiorenal
svndrome (tvoe 5)

Systemic diseases (diabetes,
amyloidosis, vasculitis, sepsis)

Neurohormonal stress
Hypoperfusion
Exogenous toxins
Antibiotics
Hemodynamic changes

Heart / kidney
failure

Figure 1. Classification of cardiorenal syndrome*
*Modified after Ronco et al. (Eur Heart . 2010 Mar;31(6):703-11)

Results

After the assessment of data (96 women and
146 males), the cardiac events on the day of admis-
sion were: myocardial infarction (MI) — 62 cases
(26%), arrhythmia — 66 cases (27%) and increased
hypertension episode — 114 cases (47%) (fig. 2).

47%

L MI E Arrhytmia ElIncreased hypertension episode

Figure 2. Cardiac events on admission

Immediately after lab findings, cardiology and
nephrology consults were made. Then pharmaco-
logical treatment was started, along with salt or/

and protein restriction diet. The patients were
started on: association of angiotensin converting
enzyme inhibitors (ACE-I) or angiotensin recep-
tor blockers (ARB) with B-blockers and diuretics
(the drugs doses were adjusted according to the
state of renal insufficiency). In some situations,
antiplatelet agents, nitroglycerin or statin therapy
were necessary. Also for a number of patients (39
cases presenting oliguria and anuria), temporary
dialysis was useful for a favorable outcome of kidney
function (tables I, II, III).

. . Total
Dialysis Frequency Percentage Percentage
Yes 11 17.7% 17.7%
No 51 82.3% 100.0%
Total 62 100.0% 100.0%

95% Conf Limits

yes  9.2% 29.5%
no 70.5%  90.8%

Table I. MI
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. . Total . . Total
Dialysis Frequency Percentage Percentage Dialysis Frequency Percentage Percentage
Yes 21 18.4% 18.4% Yes 7 10.6% 10.6%
No 93 81.6% 100.0% No 59 89.4% 100.0%
Total 114 100.0% 100.0% Total 66 100.0% 100.0%
95% Conf Limits 95% Conf Limits
yes 11.8%  26.8% yes  44%  20.6%

no 794% 95.6%

no 73.2%  88.2%

Table II. Increased hypertension episode

The statistical analysis (STRATAVAR) showed
that more frequently dialysis had been used in
case of acute-on-chronic disease due to increased
hypertension episode, because patients from this
group had associated different comorbidities (dys-
lipidemia, obesity, diabetes) (fig. 3) more often and
had a mean age (71 years) higher than the rest of

Table III. Arrhythmia

the patients included in the study.

In addition, it was noticed that more male
patients (146 — 60.33%) than female patients (96
— 39.67%) suffered cardiac events that lead to an
important decrease of glomerular filtration rate
(GFR) and needed immediate admission (Tables
IV, V, VI, VII).

E Dyslipidemia
Bl Obesity

Mi Increased
hypertension
episode

ElDiabetes

Arrhythmia

Figure 3. Comorbidities assiciated to cardiac events

Cardiac event

Previously known

Increased hypertension

CKD MI episode Arrhythmia TOTAL
Yes 17 22 83
TOTAL 18 28 96
% 18.8 52.1 29.2 100.0
Tabel IV. Female patients with previously known CKD
Cardiac event
Previously known MI Increased Flypertensmn Arrhythmia TOTAL
CKD episode
Yes 36 33 118
TOTAL 44 38 146
% 30.1 43.8 26.0 100.0
Tabel V. Male patients with previously known CKD
Cardiac event
Newly discovered MI Increased !1ypertens1on Arrhythmia TOTAL
CKD episode
Yes 1 6 13
TOTAL 18 28 96
% 18.8 29.2 100.0

Tabel VI. Female patients with new discovered CKD
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Cardiac event

New discovered

Increased hypertension

CKD MI episode Arrhythmia TOTAL
Yes 8 15 5 28
TOTAL 44 64 38 146
% 30.1 43.8 26.0 100.0

Tabel VII. Male patients with new discovered CKD

In the end, 7 deaths had been recorded; the
outcome of CKD was favorable: 216 cases (91.91%)
had no renal dysfunction progression in comparison
with 19 patients (8.09%) that presented an evolu-
tion of CKD.

Conclusions

Even if several clinical trials indicated that any
cardiovascular event can produce an impairment of
renal function especially for CKD patients [9] the
result of the presented study proved that in case
of mild renal insufficiency and adequate treatment
strategy, the outcome may be favorable. In addition,
the risk of mortality decreased although important
comorbidities had been associated and the patients’
mean age was over 65.

Another important fact, perhaps the one that
decides the evolution of the disease, is to take into
account some nephrological considerations on day
of admission:

 consultation for diuretic refractory patients
with acute heart failure with need for renal
replacement therapy

» management of electrolytes imbalance

« consultation for appropriate drug dosing and
drug interactions in renal insufficiency

» management of severe hypertension and acute
heart failure in anuric patients

Furthermore, for more concluding results regar-
ding favorable outcome in patients with acute-on-
chronic renal disease caused by acute heart failure,
larger clinical studies should be performed.
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