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Abstract

Introduction. Patients with hypertension and type 2 diabetes are a population characterized by a particularly high
cardiovascular risk. Concomitant presence of these two diseases predisposes to the development of chronic kidney
disease. The aim of the study was to evaluate renal function in patients with hypertension and type 2 diabetes, taking
into account other cardiovascular risk factors and concomitant disease.

Material and methods. We performed a retrospective analysis of medical records of patients with hypertension and
type 2 diabetes hospitalized in a referral cardiac unit in 2009-2010. Glomerular filtration rate (GFR) was evaluated in
the study population. We evaluated the rates of atrial fibrillation, ischaemic heart disease, hyperuricaemia, and chronic
heart failure in patients with normal and impaired renal function.
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Results. We analyzed medical records of 635 patients who fulfilled the inclusion criteria. Impaired renal function defined
as GFR < 60 mL/min/1.73 m? was found in 56.2% (n = 357) of patients with hypertension and type 2 diabetes. Atrial
fibrillation was significantly more common in patients with impaired renal function compared to those with normal GFR
(142 vs. 52 patients; p < 0.0001). No significant differences in the rates of dyslipidaemia, previous stroke or myocardial
infarction were found between the two groups. Severe heart failure (NYHA class Ill and 1V) and hyperuricaemia were
more frequent in patients with GFR < 60 mL/min/1.73 m>.

Conclusions. 1) Impaired renal function was found in 56.2% of patients with hypertension and type 2 diabetes.
2) Among patients with hypertension and type 2 diabetes, atrial fibrillation was more frequent in patients with impaired
renal function compared to those with normal GFR. 3) Among these patients, hyperuricaemia was seen more frequently
in patients with GFR < 60 mL/min/1.73 m? compared to those with normal GFR. 4) In a population with hypertension
and type 2 diabetes, advanced stages of heart failure (NYHA class Ill and IV) are more frequent in patients with impaired

renal function compared to those with normal GFR.
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Introduction

Patients with hypertension and type 2 diabetes are
a population characterized by a particularly high cardio-
vascular risk. Concomitant presence of these two dise-
ases promotes processes leading to glomerular damage,
resulting in progressive impairment of renal filtration
function and accelerated development of chronic kidney
disease (CKD). The diagnosis of CKD is based on one of
the following findings present for at least 3 months: glo-
merular filtration rate (GFR) below 60 mL/min/1.73 m?
estimated using an appropriate formula, albuminuria or
other abnormalities in urine sediment, or abnormalities in
imaging studies. Prevalence of CKD in the United States
in the adult population has been estimated at 16.8% [1].
The number of patients with end-stage CKD in Europe and
the United States has doubled during the last 20 years,
which can be explained by a large prevalence of type 2
diabetes and aging of the population. This growing trend
is expected to last for another two decades [2]. CKD is
associated not only with a risk of progression to end
stage renal disease (ESRD) but also with an increased
risk of cardiovascular morbidity and mortality [3, 4]. Of
note, patients with stage 3-5 CKD are more likely to die
from cardiovascular causes than to suffer progression
to a stage requiring dialysis therapy [5]. Cardiovascular
deaths are the major cause of mortality among patients
with ESRD, accounting for 43% of all deaths in this patient
population [6].

The aim of the study was to evaluate renal function in
patients with hypertension and type 2 diabetes, taking into
account other cardiovascular risk factors and concomitant
disease.

(Folia Cardiologica 2014; 9, 3: 238-244)

Material and methods

We performed a retrospective analysis of medical records of
patients with hypertension and type 2 diabetes hospitalized
in a referral cardiac unit in 2009-2010. The diagnosis of
hypertension was based on patient history, antihypertensi-
ve drug treatment used before hospitalization, or at least
two blood pressure measurements > 140/90 mm Hg. The
diagnosis of type 2 diabetes was based on patient history,
drug treatment used before hospitalization, or abnormal
blood glucose values fulfilling the criteria for the diagno-
sis of type 2 diabetes according to the Polish Diabetes
Society. Impaired renal function was defined as estimated
GFR (eGFR) < 60 mL/min/1.73 m? estimated using the
Modification In Diet in Renal Disease (MDRD) formula, as
recommended in the European Society of Hypertension
(ESH)/European Society of Cardiology (ESC) guidelines. In
the study group, we evaluated the rates of atrial fibrillation
(AF), ischaemic heart disease, hyperuricaemia (defined as
serum uric acid level > 7.0 mg/dL), and chronic heart failu-
re. Hypercholesterolaemia was defined serum low density
lipoprotein (LDL) cholesterol level > 115 mg/dL and total
cholesterol level > 190 mg/dL. Hypertriglycerydaemia was
diagnosed when triglyceride level was > 150 mg/dL with
LDL cholesterol level < 115 mg/dL. Mixed hyperlipidaemia
was defined as LDL cholesterol level > 115 mg/dL and
triglyceride level > 150 mg/dL. Atherogenic dyslipidaemia
was diagnosed when triglyceride level was > 150 mg/dL
and high density lipoprotein (HDL) level was < 40 mg/dL
in men or < 45 mg/dL in women. We performed statistical
analysis using the chi-square test. P < 0.05 was considered
statistically significant. Calculations were performed using
the Statistica 8.0 package (Stat Soft Inc., Tulsa, OK, USA).
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Results

We analyzed medical records of 635 patients, including
210 men (33.1%), with hypertension and type 2 diabetes.
Impaired renal function was found in 357 patients (56.2%).
The mean age among patients with normal GFR was 64.7
years compared to 74.1 years among those with reduced
GFR. Atrial fibrillation was found in 142 patients (39.8%)
with impaired renal function and in 52 patients (18.7%)
with normal GFR (p < 0.0001). Hypercholesterolaemia
was present in 118 patients (33.1%) with eGFR < 60 mL/
/min/1.73 m* and in 108 patients (38.8%) with normal
renal function (p = 0.09). Mixed dyslipidaemia was present
ata similar rate in both groups, in 77 patients (21.6%) with
eGFR < 60 mL/min/1.73 m? and in 73 patients (26.3%)
with eGFR >60 mL/min/1.73 m* (p = 0.27). No difference
was also found in the rate of hypertriglyceridaemia which
was present in 59 patients (16.5%) with reduced GFR and
in 51 patients (18.3%) with normal renal function (p = 0.6).
Atherogenic dyslipidaemia was present at a similar rate
in both groups, in 73 patients (20.4%) with reduced GFR
and 69 patients (24.8%) with GFR within normal limits
(p = 0.29). A history of stroke was noted in 23 patients
(6.4%) with impaired renal function and 19 patients (7%)
with normal GFR (p = 0.85). A history of stroke was noted

in 49 patients (13.7%) with eGFR < 60 mL/min/1.73 m*
and 29 patients (10.4%) with normal GFR (p = 0.27).
Characteristics of the study group are shown in Table 1.
A significant difference was found in the rate of heart
failure, which was present in 176 patients (49.3%) with
impaired renal function and in 97 patients (34.9%) with
eGFR =60 mL/min/1.73 m? (p = 0.02). When heart failure
severity was evaluated using the New York Heart Associa-
tion (NYHA) classification, no significant difference in the
rate of NYHA class Il heart failure was found, present in
62 patients (22.3%) with normal renal function and 80
patients (22.4%) with reduced GFR (p = 0.98). However,
a significant difference was found in the rate of NYHA
class Il heart failure, present in 76 patients (21.2%)
with impaired renal function and in 32 patients (11.5%)
with normal GFR; p = 0.006. NYHA class IV heart failure
was present in 20 patients (5.6%) with eGFR < 60 mL/
/min/1.73 m?and in 3 patients (1.1%) with normal renal
function (p = 0.003) (Table 2). Left ventricular hypertrophy
by echocardiography was presentin 142 patients (39.8%)
with reduced GFR and in 117 patients (42.1%) with normal
renal function (p = 0.7). Patients with reduced GFR were
characterized by more frequent hyperuricaemia, present
in 174 patients (48.7%) compared to 73 patients (26.3%)
with eGFR > 60 mL/min/1.73 m* (p = 0.0001).

Table 1. Characteristics of the population with hypertension and type 2 diabetes

Concomitant condition
n =357

eGFR < 60 mL/min/1.73 m?

eGFR 2 60 mL/min/1.73 m®

Atrial fibrillation 142 (39.8%)
Hypercholesterolaemia 118 (33%)

Mixed dyslipidaemia 77 (21.6%)
Hypertriglyceridaemia 59 (16.5%)
Atherogenic dyslipidaemia 73 (20.4%)
Previous stroke 23 (6.4%)

Previous myocardial infarction 49 (13.7%)
Hyperuricaemia 174 (48.7%)
Left ventricular hypertrophy 142 (49.3%)
Heart failure 176 (49.3%)

eGFR — estimated glomerular filtration rate

n =278

52 (18.7%) < 0.0001
108 (38.8%) 0.08
73 (26.3%) 0.27
51 (18.3%) 0.6
69 (24.8%) 0.29

19 (6.8%) 0.85
29 (10.4%) 0.27
73 (26.3%) 0.0001
117 (42.1%) 0.7
97 (34.9%) 0.02

Table 2. Prevalence of heart failure by the New York Heart Association (NYHA) class

eGFR 2 60 mL/min/1.73 m?

NYHA class eGFR < 60 mL/min/1.73 m?
n =176

Il 80 (45.5%)

M 76 (43.2%)

1% 20 (11.4%)

eGFR — estimated glomerular filtration rate

n=97
62 (63.9%) 0.98
32 (32.9%) 0.006
3(3.1%) 0.001
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Discussion

Our evaluation of patients with hypertension and type 2 dia-
betes identified concomitant conditions present in those
with impaired renal function. A significant age difference
between the analyzed subgroups resulted in part from
age-related deterioration of renal filtration function, and
partially from dependence of GFR estimation using the
MDRD formula, similarly to all other formulas used, from
age which is one parameter in this formula, along with
serum creatinine level and gender.

In our study group, AF was significantly more frequent
among patients with eGFR < 60 mL/min/1.73 m>. This
arrhythmia was present in nearly 40% of patients in this
group, compared to only 18.7% of patients with normal GFR
(p <0.0001). These findings confirm a relationship between
CKD and AF. Similar conclusions were drawn by authors of
an analysis of the Chronic Renal Insufficiency Cohort (CRIC)
study population [7]. In this study, a higher rate of AF was
seen among patients with eGFR < 45 mL/min/1.73 m?
compared to those with eGFR > 45 mL/min/1.73 m*(20.4%
vs. 16%; p = 0.001). At the same time, an increase in the
prevalence of AF with age was observed. Alonso et al. [8]
analyzed the Atherosclerosis Risk In Communities (ARIC)
study population and showed that kidney damage manife-
sted by microalbuminuria, macroalbuminuria or reduced
GFR was associated with a higher rate of AF regardless of
lifestyle factors, cardiovascular disease, and hypertension.
In that study, an increased rate of AF was observed even in
patients with mildly reduced GFR. Occurrence of AF in CKD
is associated with cardiac volume overload and left ventri-
cular hypertrophy leading to increased atrial pressure, atrial
dilatation, and ultimately arrhythmia. The risk of AF is also
associated with abnormal activity of the renin-angiotensin-
-aldosterone system, leading to increased atrial wall fibrosis
and sympathetic nervous system activation [9-11].

Anincreased rate of AF in CKD is associated with a high
risk of thromboembolic complications including stroke, and
the need for prophylactic anticoagulation in patients at
risk of stroke [12]. In our study group, we did not observe
a higher rate of previous stroke in patients with impaired
renal function compared to those with eGFR > 60 mL/
/min/1.73 m* (23 patients [6.4%] vs. 19 patients [7%]; p =
=0.85). In a metaanalysis of 33 prospective studies inclu-
ding more than 280,000 patients in whom nearly 8000
strokes occurred, patients with eGFR < 60 mL/min/1.73 m?
were shown to have a higher risk of stroke compared to
those with normal GFR [13]. This metaanalysis included stu-
dies that used various definitions of normal GFR (= 60 mL/
/min/1.73 m? or > 90 mL/min/1.73 m?). The risk of stroke
in patients with impaired renal function was more pronoun-
ced with an eGFR threshold of > 90 mL/min/1.73 m® (relati-
ve risk [RR] 1.29, 95% Cl 1.18-2.16) compared to > 60 mL/
/min/1.73 m*(RR 1.29, 95% Cl 1.18-1.41). In addition,

the metaanalysis showed no increase in the risk of stroke
in patients with eGFR < 60 mL/min/1.73 m* compared
to those with eGFR 60-90 mL/min/1.73 m> In our study
group, 90% of patients with eGFR > 60 mL/min/1.73 m’
had eGFR in the range of 60-90 mL/min/1.73 m* which
may be the major reason for no observed difference in
the rate of stroke between patients with impaired renal
function and those with eGFR = 60 mL/min/1.73 m% In
The Anticoagulation and Risk Factors in Atrial Fibrillation
(ATRIA) study population, a higher rate of stroke was seen
among patients with AF, reduced GFR and proteinuria re-
gardless of other risk factors [14]. These findings suggest
that CKD should be included as a stroke risk factor into
thromboembolic risk prediction algorithms in AF. Currently
used risk stratification schemes, including CHA,DS and
CHA,DS,VASc risk scores and the HAS-BLED scoring sy-
stem for the risk of bleeding, do not include GFR as a risk
predictor. Severely impaired renal function with eGFR
< 30 mL/min/1.73 m* has been included as a risk factor
for bleeding in the ATRIA Risk Score [15]. It seems that this
risk score allows more precise estimation of bleeding risk
during oral anticoagulant therapy in patients with impaired
renal function. The score that includes renal function in the
prediction of stroke risk is the R,CHA,DS risk score which
also assigns points for eéGFR < 60 mL/min/1.73 m” [16].
Use of this tool in the ATRIA study population improved
prediction of stroke by 17.4%.

In our study group, we also found a significantly increa-
sed prevalence of hyperuricaemia in patients with reduced
GFR compared to those with normal renal function. Similar
results were reported by Zoppini et al. [17] who studied
1449 patients with diabetes typu 2 and normal renal
function in the Verona Diabetes Study. In this study, new
cases of CKD were identified during a 5-year follow-up of
patients with type 2 diabetes and hyperuricaemia. CKD
developed in 29.5% of these patients, compared to 11.4%
among those with normal serum uric acid level (p < 0.001).
It was also noted that an increase in serum uric acid level
by one standard deviation was associated with an increase
in the risk of CKD by 21%. Sedaghat et al. [18] analyzed
the association between elevated uric acid level and im-
paired renal function as manifested by reduced eGFR in
the Rotterdam Study population. An increase in serum uric
acid level by 1 mg/dL was shown to be associated with
an additional eGFR reduction by 0.19 mL/min/1.73 m?
per year. These authors also showed a significantly higher
stage of CKD among patients with hypertension compared
to normotensives. Animal studies indicate that factors such
as precapillary arteriolopathy, autoregulation abnormali-
ties, and endothelial dysfunction underlie the association
between hyperuricaemia and the development of CKD [19].
Elevated uric acid level also lead to overactivation of the
renin-angiotensin-aldosterone system and inhibition of
nitric oxide synthase in the macula densa [20].
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Impaired renal function also plays a pathophysiologi-
cal role in the development of heart failure. Reduced eGFR
in patients with heart failure may result from impaired left
ventricular systolic function or an increased burden of
concomitant disease. It is also possible than CKD leads
to exacerbation of heart failure. In our study group, the
rate of heart failure was significantly increased in patient
with impaired GFR compared to those with eGFR > 60 mL/
/min/1.73 m°. However, this difference was significant
only for NYHA class IlI-1V heart failure and not for NYHA
class Il heart failure. Authors of the prospective European
Heart Failure Pilot Survey evaluating concomitant disease
in patients with heart failure found that CKD was the most
common coexisting condition (41%) in those patients [21].
The occurrence of CKD in the study group was also an in-
dependent predictor of total mortality and admissions due
to heart failure. An analysis of the Heart and Estrogen/
/progestin Replacement Study (HERS) study population,
including postmenopausal women, showed that along
with type 2 diabetes, AF and obesity, impaired renal fun-
ction was a risk factor for the development heart failure
during 6.3 * 1.4 years of follow-up [22]. Our findings are
also confirmed by observations in patients with newly
diagnosed heart failure in The Cardiovascular Heart Study
population [23]. In that group, CKD was an independent
predictor of deaths and admissions among patients with
newly diagnosed heart failure. Dries et al. [24] analyzed
the Studies of Left Ventricular Dysfunction population
to evaluate the effect of moderate renal impairment on
outcomes in patients with both symptomatic and asymp-
tomatic heart failure. Similarly to our study, more severe
heart failure as evaluated using the NYHA class was noted
among patients with eGFR < 60 mL/min/1.73 m’. It was
also found that development of impaired renal function
was associated with an increase in total mortality in both
symptomatic and asymptomatic heart failure. Experimen-
tal studies indicate that impaired renal function may lead
to the development of symptomatic heart failure. In animal

Streszczenie

models of induced asymptomatic heart failure, creatinine
clearance, sodium excretion, and natriuretic response to
volume overload were preserved despite reduced cardiac
output, decreased mean arterial pressure, and increased
peripheral resistance [25]. At an early stage of left ven-
tricular systolic dysfunction, normally functioning kidneys
are able to maintain sodium balance and prevent volume
overload, while impaired renal function may in turn lead to
sodium and volume retention, increased filling pressures,
and progressive left ventricular dilatation.

Study limitations

Our findings have some limitations. Due to a retrospective
nature of the study, the diagnosis of CKD could not be
made, as it requires GFR evaluation performed twice at
least 3 months apart. Of note, however, already a single
estimation of GFR allows identification of patients at an
increased global cardiovascular risk and may significantly
guide therapeutic decisions.

Conclusions

1. Impaired renal function was found in 56.2% of patients
with hypertension and type 2 diabetes.

2. Among patients with hypertension and type 2 diabetes,
atrial fibrillation was more frequent in patients with im-
paired renal function compared to those with normal GFR.

3. Among these patients, hyperuricaemia was seen more
frequently in patients with GFR < 60 mL/min/1.73 m?
compared to those with normal GFR.

4. Ina population with hypertension and type 2 diabetes,
advanced stages of heart failure (NYHA class Ill and V)
are more frequent in patients with impaired renal func-
tion compared to those with normal GFR.
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Wstep. Chorzy z nadciSnieniem tetniczym i cukrzyca typu 2 stanowia populacje o szczegdlnie wysokim ryzyku sercowo-
-naczyniowym. Wspdtistnienie tych dwoch chordb sprzyja rozwojowi przewlektej choroby nerek. Celem pracy jest ocena
funkcji nerek u chorych z nadcisnieniem tetniczym i cukrzyca typu 2 z uwzglednieniem czynnikow ryzyka sercowo-

-naczyniowego oraz choréb wspétistniejacych.

Materiat i metody. Przeprowadzono retrospektywna analize dokumentacji pacjentow z nadcisnieniem tetniczym i cuk-
rzyca typu 2 hospitalizowanych w latach 2009-2010 na referencyjnym oddziale kardiologii. W badanej grupie oceniono
filtracje ktebuszkowa (GFR). Oceniono czestos¢ wystepowania miedzy innymi migotania przedsionkow, choroby niedo-
krwiennej serca, hiperurykemii i przewlektej niewydolnosci serca w grupie chorych z prawidtowa i zaburzong czynnoscig

nerek.
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Wyniki. Analizie poddano dokumentacje 635 pacjentow spetniajacych kryteria wiaczenia do badania. U 56,2% (n = 357)
sposrod chorych z nadcisnieniem i cukrzyca typu 2 stwierdzono GFR ponizej 60 ml/min/1,73 m> U chorych z uposle-
dzong funkcja nerek istotnie statystycznie czesSciej rozpoznawano migotanie przedsionkow niz w grupie z prawidtowym
przesgczaniem kiebuszkowym (142 v. 52 oséb; p < 0,0001). Nie stwierdzono istotnych statystycznie roznic miedzy
grupami w zakresie czestosci wystepowania zaburzen lipidowych, wczeSniejszego udaru moézgu lub zawatu serca. Istot-
nie statystycznie czesciej w grupie chorych z GFR ponizej 60 ml/min/4,73 m? obserwowano zaawansowane stadium
niewydolnosci serca (IIl i IV klasa wg NYHA). Grupa pacjentow ze zmniejszonym przesgczaniem kiebuszkowym charak-
teryzowata sie czestszym wystepowaniem hiperurykemii (p = 0,0001).

Whioski. 1) W grupie chorych z nadciSnieniem tetniczym i cukrzyca typu 2 uposledzong funkcje nerek stwierdzono
u 56,2% pacjentow. 2) W populacji pacjentéw z nadciSnieniem tetniczym i cukrzyca typu 2 oraz upoSledzona funk-
cja nerek czesciej wystepuje migotanie przedsionkéw niz u oséb z prawidtowym GFR. 3) U chorych z przesaczaniem
ktebuszkowym ponizej 60 ml/min/41,73 m? czesciej obserwuje sie hiperurykemie niz w grupie z prawidtowa filtracja
ktebuszkowa. 4) W populacji z nadciSnieniem tetniczym i cukrzyca typu 2 u chorych z zaburzong czynnoscia nerek
czesciej niz u pacjentéw z prawidtowym przesaczaniem ktebuszkowym wystepuja zaawansowane stadia niewydolnoSci

serca (I11'i IV wg NYHA).

Stowa kluczowe: nadcisnienie tetnicze, cukrzyca, uposSledzona funkcja nerek, wskaznik filtracji ktebuszkowe;j
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Przedstawiony Panstwu artykut dotyczy bardzo waznego z praktycznego punktu widze-
nia zagadnienia wspotwystepowania przewlektej choroby nerek (CKD, chronic kidney
disease) z cukrzyca typu 2 oraz nadcisnieniem tetniczym. Autorzy dokonali retrospek-
tywnej analizy dokumentacji medycznej duzej grupy pacjentéw hospitalizowanych na
oddziale kardiologii i poréwnali dane kliniczne oséb z cukrzycg i nadciSnieniem tetniczym
dotknietych CKD z danymi pacjentéw z cukrzyca i nadcisnieniem tetniczym, u ktérych
funkcja nerek byta prawidtowa.

Przewlekta choroba nerek jest rozpoznawana w sytuacji utrzymujgcego sie przez co
najmniej 3 miesigce obnizenia skorygowanego wobec pfci, rasy i wieku szacowanego
wskaznika przesaczania ktebuszkowego (eGFR, estimated glomerular filtration rate) ponizej 60 ml/min badz tez obec-
noSci wyktadnikow uszkodzenia nerek w badaniach laboratoryjnych lub obrazowych, gdy eGFR przekracza 60 ml/min.
W krajach wysoko uprzemystowionych czestos¢ wystepowania CKD wynosi 8-17%. Na podstawie badania PoINef
z 2009 roku w Polsce wystepowanie CKD ocenia sie ha okoto 12% dorostej populaciji.

W analizowanej grupie chorych z uposledzong funkcje nerek (= 3. stadium CKD) stwierdzono u ponad potowy pacjen-
tow, a czestosé jej wystepowania zwiekszata sie z wiekiem chorych. Wyniki te sg zgodne z wezesniej publikowanymi
danymi z piSmiennictwa. Przewlekta chorobe nerek w 3.-4. stadium stwierdza sie w populacji ogdlnej u 8-9% oséb
dorostych, a jej czestos¢ wzrasta z wiekiem. U 0s6b po 75. roku zycia czestos¢ wystepowania CKD w 3.-5. stadium
zwieksza sie nawet do 40%, a zatem do wartosci zblizonych do stwierdzonych w omawianej pracy. Tak czeste wspot-
wystepowanie CKD z cukrzycg i nadcisnieniem Swiadczy o wadze problemu podjetego przez Autoréw. Przedstawione
wyniki uSwiadamiaja, u jak znacznej czesci chorych z oddziatéw kardiologicznych konieczne jest dostosowywanie
dawek lekow do funkcji nerek oraz nierzadko swoiste leczenie nefrologiczne. Dodatkowo nalezy pamietaé, ze CKD
stanowi bardzo silny, niezalezny czynnik ztego rokowania pacjentéw z chorobami kardiologicznymi, a schorzenia uktadu
Sercowo-naczyniowego sa najczestsza przyczyng zgonow pacjentéw z CKD.

Bardzo waznym wynikiem omawianej pracy jest silna zaleznos¢, ktérg Autorzy artykutu stwierdzili miedzy wystepowa-
niem migotania przedsionkow (AF, atrial fibrillation) a CKD. Obecnie wiadomo, ze zaleznoS¢ ta zdecydowanie wykracza
poza wspdtistnienie wynikajgce z rozpowszechnienia obu jednostek chorobowych. Coraz wiecej danych przemawia
za faktem, ze zwigzek miedzy AF oraz CKD ma charakter dwukierunkowej zaleznosci przyczynowo-skutkowej. Fakt,
ze CKD jest czynnikiem ryzyka rozwoju chorob serca, w tym AF, jest znany od kilku lat. Nawet obecno$é biatkomoczu
przy prawidtowej funkcji nerek zwieksza ryzyko wystapienia tej arytmii. Jednakze opublikowane ostatnio wyniki badan
wykazaty, ze AF u osob z prawidtowg funkcja nerek zwiekszato ryzyko schytkowej niewydolnosci nerek az o 67%. Me-
chanizmy, ktére prawdopodobnie odpowiadajg za ten fakt, to: ogblnoustrojowy stan zapalny towarzyszacy AF, aktywacja
procesu wioknienia w nerkach podobnego do majacego miejsce w miokardium, spadek rzutu serca, aktywacja uktadu
angiotensyna-aldosteron, prozakrzepowy wptyw AF. Wykazano réwniez, ze CKD w stadium 3.-5. stanowi bardzo silny
i niezalezny czynnik ztego rokowania u chorych z AF, zwiekszajacy Smiertelnos¢ chorych z AF. ZaleznoS¢ ta jest najsil-
niejsza w grupie 0s6b mtodych, a nastepnie — z wiekiem — staje sie stabsza.
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Kolejnym istotnym wynikiem omawianego artykutu jest zalezno$é miedzy CKD a stezeniem kwasu moczowego w suro-
wicy krwi. Coraz wiecej danych sugeruje, ze wzrost stezenia kwasu moczowego nie jest wytgcznie rezultatem retenciji
stanowigcej nastepstwo pogarszajacej sie funkcji nerek, ale prawdopodobnie zaleznosé ta ma charakter przyczynowo-
-skutkowy. Tak jak Autorzy podkreslili w swojej pracy, u podstaw zwiazku hiperurykemii z rozwojem CKD moga leze¢:
rozwijajaca sie arteriolopatia naczyn przedktebuszkowych, zaburzenia autoregulacii, dysfunkcja Srodbtonka naczynio-
wego oraz aktywacja uktadu renina-angiotensyna-aldosteron. Nalezy jednak podkresli¢, ze choé coraz wiecej danych
przemawia za tym, ze terapia obnizajgca stezenie kwasu moczowego moze hamowaé progresje CKD (przynajmniej
w niektorych populacjach chorych), to obecnie nie zaleca sie rutynowego stosowania tych lekéw u wszystkich chorych
z CKD i zwiekszonym stezeniem kwasu moczowego.

Stwierdzona przez Autoréw pracy zaleznosé miedzy CKD a niewydolnosScig serca (CHF, chronic heart failure) wkracza
W pasjonujace zagadnienie zespotow sercowo-nerkowych (CRS, cardio-renal syndrome). Zespot sercowo-nerkowy
definiuje sie jako zaburzenie funkcji serca lub nerek, w ktérym ostra lub przewlekta choroba jednego organu jest spo-
wodowana ostrg lub przewlektg dysfunkcja (uszkodzeniem) drugiego. Klasyfikacja obejmuje 5 podtypéw CRS: 1) typ 1
— ostry zespot sercowo-nerkowy; 2) typ 2 — przewlekly zespot sercowo-nerkowy; 3) typ 3 — ostry zespdt nerkowo-
-sercowy; 4) typ 4 — przewlekly zespot nerkowo-sercowy; 5) typ 5 — wtérny zespot sercowo-nerkowy.

Typ 2 CRS obejmuije przewlekte nieprawidtowosci funkcji serca (najczesciej CHF), powodujace rozwoj i progresje CKD.
Wspotistnienie objawéw CHF i CKD jest czeste. Analiza danych pochodzacych z duzych badan klinicznych wskazuje,
ze u chorych z CHF obnizone wartosci przesgczania kiebuszkowego wystepujag w 25-40% przypadkow, a zatem w za-
kresie zblizonym do wynikéw omawianej pracy. Wartos¢ GFR jest waznym czynnikiem rokowniczym w grupie pacjen-
téw z CHF. Istnieja doniesienia, ktorych autorzy sugeruja, ze u pacjentow z CHF wartos¢ GFR jest bardziej istotnym
czynnikiem umozliwiajacym prognozowanie Smiertelnosci niz wartosé frakcji wyrzutowej lewej komory oraz stopien
klasy niewydolnosci wedtug New York Heart Association (NYHA). Smith i wsp., analizujac wyniki 16 badan, ktérymi
objeto w sumie grupe 80 098 chorych z CHF, stwierdzili, ze spadek GFR o kazde 10 ml/min/m? wigzat sie ze wzrostem
Smiertelnosci o 7%. Mechanizm lezacy u podstaw zwiazku miedzy prawidtowa funkcja uktadu sercowo-naczyniowego
i wydolnoScig nerek jest ztozony i wcigz nie w petni poznany.

Omawiany artykut dotyczy bardzo czesto wystepujgcego zjawiska i waznego zagadnienia zaleznosci miedzy chorobami
serca i nerek, ktore wykraczajg poza wspotwystepowanie a coraz wiecej danych przemawia za faktem skomplikowa-
nych zaleznoSci patogenetycznych faczacych te dwa narzady.
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