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Abstract

Objective. To determine the features of circadian blood pressure (BP) profile depending on renal
function in patients with chronic heart failure (CHF). Design and methods. We examined 211 patients
with CHF (126 men and 85 women), including 125 (59,2 %) patients with cardiorenal syndrome and
86 (40,8 %) patients without chronic kidney disease (CKD). Mean age was 58,1 + 10,8 years. CKD
was diagnosed according to the Scientific Society of Russian Nephrologists guidelines 2012. Results.
An increase in time and area indices of arterial hypotension in patients with CHF, associated with CKD
3B stage was detected. Also, the nocturnal BP fall reduction was associated with increasing severity of
CKD. Conclusions. 1. The increase in nocturnal BP fall is associated with increasing in daytime area
and time indices of arterial hypotension in patients with cardiorenal syndrome. 2. Twenty-four-hour
ambulatory BP monitoring allows to obtain additional information on hemodynamic parameters in
patients with CHF and should be recommended for this group of patients.
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Pe3rome

Leas uceienoBaHusi — U3y4eHHE 0COOEHHOCTEH CyTOYHOTO MPOMUIIS apTEPHATIHLHOTO JaBICHUS
(AJl) y OGobHBIX XpOHUYECKOU cepaeuHoi HemocTarouHocThio (XCH) B 3aBucuMoOcTH OT (pyHKITHO-
HAJIBHOTO COCTOSTHUS TIouek. MaTepuaJjibl 1 MeToaAbl. O0cnenoBano 211 6ompabIX XCH (126 My)unH
u 85 sxeHImH), u3 Hux 125 (59,2 %) nauneHToB ¢ kKapAuopeHanbHbIM cuHApoMoM U 86 (40,8 %) 00bHBIX
0e3 xponndeckoi 0one3nu nouek (XbII). Cpennnii Bo3pact cocraBmwr 58,1 + 10,8 roma. XBIT gua-
THOCTHPOBaHa cornacHo Pexomenmanusm HarmonansHoro obmectBa Hedpomoros Poccun 2012 rona.
Pe3yabrarsl. BeisiBieHO yBennueHHE MHIEKCOB BPEMEHHU U IUIOLIAAN apTepHAIbHOW TMIIOTOHUU
y 6onmpHbIX XCH, acconuupoBanHnoii ¢ XbII 3b craguu u ymeHblieHHEe CTETIEHH HOYHOTO CHUKCHUS
KaK CHUCTOJMYECKOro, Tak U auactoiudeckoro A/l mo mepe Hapactranus Tspkect XbII. BeiBoabl.
1. JIns GOJBHBIX XPOHMUYECKUM KapIHOpPEHAJbHBIM CHHJPOMOM XapaKTEPHO YMEHBILIEHUE CTENEeHU
HOYHOTO CHWKeHUs AJl mpu yBeITMYEHUH MHJIEKCOB BPEMEHH U IJIOLIAAN apTepUaIbHOM THITOTOHUU
B IHEBHBIE Yachl. 2. CyTouyHOE€ MOHUTOpUpOBaHuE A/l 03BOJISET MOMYUUTh JOTOJIHUTEIbHYIO HHPOP-
MAIIHIO O COCTOSIHUH reMOTuHaMuKH y 001bHBIX XCH 1 MOXKeT ObITh PEKOMEH/IOBAHO IS BKITFOUCHHS
B 00CJIeTOBaHNE JaHHOW KaTeropuu OOJIbHBIX.

KiroueBble cjioBa: XpoHHYECKasi CepACYHAst HEIOCTATOYHOCTh, XPOHUYECKasi OOIEe3Hb MOYEK,
CYTOYHOE€ MOHUTOPUPOBAHHUE aPTEPUAIBHOTO J1aBICHUS

Il yumuposanusi: Cepos B. A., ILlymos A. M., Ceposa /I. B., Illesuenro C. B., [lImenvkosa E. FO. Ocobennocmu cymouno2o
NPOPUIS APMeEPUAIbHO20 0AGIEHUS Y OOIbHBIX C XPOHUYECKUM KAPOUOPEHATbHBIM CUHOPOMOM. Apmepuanshas cunepmeHn3usl.
2014:20(6):538-545.

Introduction 1.-5 fold increase in the risk of congestive heart

Due to common mechanisms of development
and progression of cardiovascular and renal
diseases, cardiorenal interrelations have become a
relevant issue of research [ 1]. Arterial hypertension
(HTN) is one of these mechanisms. The
Framingham study showed that there is more than

failure (CHF) with an increase in systolic blood
pressure (SBP) for 20 mm Hg and pulse pressure
for 16 mmHg [2]. Systolic HTN and impaired
daily blood pressure (BP) profile, namely lack
of BP nocturnal decline, are common in patients
with renal dysfunction. Chronic kidney disease
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an interval between measurements 15/30 minutes
(at daytime/nighttime, respectively). Circadian BP
profile was evaluated by the degree of nocturnal
reduction of systolic (SBP) and diastolic blood
pressure (DBP), based on conventional criteria
for two-phase BP rhythm. Hypotension was
diagnosed when office BP was < 100/60 mm Hg,
and when ABPM daytime and nighttime BP was <
100/60 and < 85/47 mm Hg, respectively [6].
Glomerular filtration rate was calculated using
the EPI formula, was diagnosed with CKD was
diagnosed according to the recommendations of
the Scientific Society of Nephrology of Russian
Federation (2012) [7]. The mean eGFR was 56.3 +
18.0 ml/min/1.73 m* Patients with stage 5 CKD
(n=3)wereexcluded fromthe analysis due to the small
sample and impossibility to determine statistically
significant differences in ABPM indicators.
Patients with CHF and eGFR > 60 ml/min/1.73 m?
showed neither proteinuria, nor kidney changes by
ultrasound examination. Depending on the renal
function, all patients were divided into 4 groups:
group 1 had a GFR > 60 ml/min/1.73 m?, group
2 included included patients with CHF and eGFR
>45 and < 60 ml/min/1 73 m? (CKD stage 3a), the
third group included patients with eGFR > 30 and
<45 ml/min/1.73 m? (CKD stage 3b), the fourth
group included CHF patients with eGFR > 15 and
<30 mL/min/1.73 m? (CKD stage 4). Characteristics

OpurunanpHas cratha / Original article

of CHF patients depending on the CKD stage are
presented in Table 1.

For statistical analysis a software “Statistica v.
6.0” was used, and mean values, and standard
deviation were calculated. The significance of
differences was determined either by Student t-test
or Mann-Whitney test for independent samples,
x? (Yates adjustment) depending on the variable
distribution type. Indicators are represented as
M =+ SD. Differences were considered significant
atp <0.05.

Results

eGFR was inversely related with age and CHF
NYHA functional class in CHF patients. Men
were significantly more prevalent among patients
with CKD stage 3a, but there were no gender
differences when patients with other CKD stages
were compared. In CHF patients with CKD stage
4, anemia was rather common.

Office SBP, DBP, and PP between groups did
not differ significantly, except for the reduction of
office SBP and PP in patients with CHF associated
with CKD stage 3a compared to patients with CHF
with GFR > 60 ml/min/1.73 m? (p = 0.01 and
p =0.009, respectively).

ABPM showed a decrease in most SBP
and DBP values with the decline in eGFR in
patients with CKD stage 3, the differences

Figure 1. The association between nocturnal systolic blood pressure decline
and renal function in patients with chronic heart failure
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Nocturnal SBP decline

2%
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mimin/1.73 m? mimin/1.73 m?

-1%
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Note: SBP — systolic blood pressure; eGFR — estimated glomerular filtration rate.
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Figure 2. The association between nocturnal diastolic blood pressure decline
and renal function in patients with chronic heart failure
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Note: DBP — diastolic blood pressure; eGFR — estimated glomerular filtration rate.

patients with CKD, HTN, type 1 and 2 diabetes
mellitus show a lack of nocturnal BP reduction
(non-dipper), or even its increase (night-peaker),
which contributes to the progression of target
organ damage. For example, “non-dipper” type is
associated with an increase in the relative thickness
of the left ventricular wall, left ventricular
mass index and serum levels of atrial and brain
natriuretic peptides, even at a normal level BP
[10]. Insufficient nocturnal SBP reduction is
associated with a 2.2 1-fold increase in relative risk
of CHF development in men [11]. In patients with
preexisting CHF, abnormal circadian BP profile is
an important predictor of re-hospitalization and
mortality [12].

The main pathophysiological mechanisms of
circadian BP profile impairment are an increased
sympathetic activity, decreased vagal stimulation,
impaired sodium excretion, physical inactivity,
and smoking. Abnormal daily BP profile is
commonly found in patients with diabetes
mellitus, coronary artery disease, cerebrovascular
disease, and CHF [13].

Renal function also plays a significant role.
After unilateral nephrectomy, circadian BP changed
to a “non-dipper” type without any significant BP
elevation in kidney donors [14].

The results of our studies suggest that an
abnormal circadian BP profile can be considered is
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one of the pathogenetic mechanisms of unfavorable
prognosis in patients with CHF associated with
CKD, along with increased activity of the renin-
angiotensin-aldosterone system, anemia, atrial
fibrillation and mitral regurgitation.

The results showed a significant association
between BP and renal function in patients with
chronic cardiorenal syndrome. A paradox was
found: eGFR decline was accompanied by a
reduction in both SBP and DBP in patients
with CKD stage 3a, and an increase in BP in
patients with CKD stage 4. It might be due to
a more careful use of angiotensin converting
enzyme inhibitors and angiotensin II receptor
antagonists in patients with severe decrease in
eGFR. However, despite the increase in the mean
SBP and DBP in patients with CHF associated
with CKD stage 4, time and area daytime indices
of systolic hypotension remained elevated.
We assume that it reflects a more profound BP
dysregulation in progressive CKD, which requires
careful drug choice and strict BP control, and
office BP alone is insufficient.

Conclusions

Renal dysfunction in CHF patients is associated
with insufficient nocturnal BP decline and
an increase in the daytime hypotension indices of
time and area.



OpurunaasHas cratba / Original article

ABPM provides additional data on hemo-
dynamics in CHF patients and should be

recommended as a part of clinical examination in
CHF.
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