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Objective. To study the dynamics of left ventricular diastolic function (LV DF] in patients with | -Ill functional class-
es [FC) of chronic heart failure (CHF) during lisinopril and losartan treatment, depending on stage of chronic
kidney disease.

Materials and methods. We examined 223 patients with coronary artery disease and |-l FC of CHF initially and
after 6 months of treatment. The first group (I} contained 118 patients with I -Ill FC of CHF, who received lisinopril
as a standard therapy, whereas the second group (ll] received losartan, and included 105 patients with I-1ll FC of
CHF (the average dose of lisinopril was 7.8 # 2.6, losartan -76.3 + 25.6 mg/day). All the patients underwent dop-
pler echocardiography, glomerular filtration rate was quantified using MDRD formula (eGFR). Patients were di-
vided into groups according to eGFR levels: 30<cGFR <60 mL/min/1.73 m® — &7 patients, and 156 patients with
eGFR>60 mL/min/1.73 m®.
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Results. The analysis of initial DF characteristics revealed diastolic dysfunction (DD] in 81.8 % of patients with CHF,
and in 59.3 % of cases disturbances like delayed relaxation were prevalent. DF correlated with eGFR. Patients with
eGFR<60 mL/min/1.73 m? had significant reduction (by 6.8 %) of E-wave velocity (p<0.05] compared to patients
with eGFR>60 ml/min/1.73 m?; there was a moderate positive correlation between eGFR and E-wave velocity.
Patients improved their LV DF characteristics after treatment, with better results for losartan group. Patients of
the first and second groups with eGFR<60 ml/min/1.73 m? had an increase of E-wave velocity by 14.8 % and 15.7 %
[p<0.02), respectively; patients with eGFR>60 mL/min/1.73 m? had a trend of E-wave increase by 2.7% and 7.5 %,
respectively, compared to baseline.

Conclusion. 81.8 % of patients had DD with the prevalence of disturbances of delayed relaxation type. DF corre-
lated with eGFR. Patients with |-1ll FC of CHF had an improvement of LV DF characteristics with better results for
the group of losartan therapy. Patients of both groups with eGFR<é0 ml/min/1.73 m? had a significant increase of

E-wave velocity during treatment.
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Chronic heart failure (CHF) is one of the most
prevalent, progressive and prognostically adverse
cardiovascular disease and is one of the main causes
of hospital admissions [1, 2]. The connection be-
tween cardiac and kidney pathology have captured
scientists’ attention a long time ago. The decrease of
glomerular filtration rate (GFR) adversely affect the
prognosis in patients with chronic heart failure (CHF)
[3]. According to a number of authors, structural and
morphological changes of left ventricle (LV] myocar-
dium depend on the functional class of CHF and renal
dysfunction. High frequency of diastolic dysfunction in
patients with chronic kidney disease (CKD) is expect-
ed due to left ventricular hypertrophy (LVH], which is
seen in half of patients in pre-dialysis with creatinine
clearance of 15-35 ml/min according to a number of
studies in European, Asian and Latin American ne-
phrology centers [4].

Renal dysfunction (RD) progression is accompa-
nied by the decrease of renal size, changes of left ven-
tricular mass index (LVMI) and increase of eccentric
hypertrophy of myocardium. Eccentric hypertrophy
was associated with high creatinine level compared
with patients with normal blood test values [4, 5].
Even though over the last years it became clear that
supportive and kidney function refining therapy can
improve prognosis in patients with CHF [5, 6, 7], there
is not enough comparative researches on the effect
of different groups of medications on heart diastolic
function and kidney function in patients with CHF.

The objectives of this study were to investigate the
correlation between left ventricular diastolic function

Accepted: 21.08.2018

(LV DF) and GFR and to estimate the effect of lisino-
pril and losartan treatment on LV DF, depending on
CHF class and RD.

Materials and methods

The study included the examination of 223 patients
with coronary artery disease and |-Ill FC of CHF
initially and after 6 months of treatment. The first
group (I} contained 118 patients with | FC (28],
[ FC (51) n Il FC (39 patients) of CHF, who received
lisinopril as a standard therapy, whereas the sec-
ond group (I1) received losartan, and included 105
patients with ¢ | FC (22), 11 FC (49) n Il FC of CHF (34
patients) of CHF (the average dose of lisinopril was
7.8 + 2.6, losartan —76.3 £ 25.6 mg/day). Average
age of the patients was 62.3+5.6 years. The therapy
included: statins, antiplatelet therapy, bisopro-
lol, spironolactone 25 mg per day, loop diuretics
on demand. All the patients underwent doppler
echocardiography with LV DF parameters estima-
tion [8]: peak velocity of early left ventricular filling
(E, m/s), peak velocity of late atrial filling (A, m/s),
E/A ratio, isovolumetric relaxation time of LV (IVRT,
ms), deceleration time of flow velocity during early
left ventricular filling (DT, ms) and glomerular fil-
tration rate, which was quantified using MDRD for-
mula (eGFR]) [9, 10]. Patients were divided into two
groups according to eGFR levels: 30<cGFR <60 mL/
min/1.73 m® — 67 patients (29 in the first and 38 in
the second group), and 156 patients with eGFR>60
mL/min/1.73 m® (89 in the first and 67 in the second
group).
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Statistical analysis of obtained data was done us-
ing Microsoft Office Excel 2013, including the use of
integral functions such as Statistica 6.0 software. We
used a combination of parametric and non-paramet-
ric statistic methods with the calculation of the mean
values of studied parameters (M), standard deviation
(SDJ, standard error of the mean (m), relative values
(frequency %). Statistical significance of the calcula-
tions in comparison of the average values was based
on Student’s test (t) with the calculation of the error
probability (p) when checking the normality of distri-
bution (according to the kurtosis criterion). Results
were considered statistically significant if p-value
was < 0.05. Pearson’s test with the calculation of lin-
ear correlation coefficient was used for evaluation of
correlation between quantitative variables.

Results and discussion

The analysis of initial DF parameters in patients with
CHF revealed diastolic dysfunction (DD) in 81.1% of
patients with CHF, the decrease of E-wave velocity,
increase of A-wave velocity (p<0.05), the deviation of
E/A ratio and the increase of IVRT time (p<0.05) com-
pared with the control group. It is remarkable that
the | type (delayed relaxation) of DD was detected in
59.3% (134 patients), the Il type (pseudo normal) in
19.5% (44 patients) and Il type (restrictive) in 3.1%
(7) of patients. The initial parameters of LV DF were

comparable in both groups of patients with |-IIl FC of
CHF.
LV DF parameters in patients with I-lll FC of

CHF are presented in Table 1. E-wave velocity was
0.578+0.093, 0.601+0.136 and 0.6840.372 m/s in pa-
tients with I1-1ll FC of CHF respectively, and was sig-
nificantly (p<0.05) higher (by 15, 5%) in patients with
[l FC of CHF; IVRT time was 89.38+8.63, 84.6+16.5
and 84.03+14.17 ms respectively and significantly
decreased (by 5.7%) in patients with Il and Ill FC of
CHF by 5.7% (p<0.05) and 6.4% (p<0.05) respective-
ly compared with the parameters in patients with
| FC of CHF. DT time was 201.5£14.76, 181.1+£36.8 and

177.15+42.88 ms in patients with |-1ll FC of CHF re-
spectively and significantly decreased in patients with
[l and Il FC of CHF by 11.3% (p<0.001) and 13.7%
(p<0.001) respectively compared with patients with
| FC of CHF.

The analysis of LV DF disturbances type in depen-
dence of FC of CHF showed that patients with | FC of
CHF had DF disturbances in 76 % (38 patients) of cas-
es in both groups. At the same time 58 % of patients
(29) had | type (delayed relaxation) of disturbances
and 18% of patients (9) had Il type (pseudo normal).
Patients with Il FC of CHF had DD in 80 % (80 patients)
of cases in both groups. | type (delayed relaxation)
was detected in 60% of cases (60 patients), Il type
(pseudo normal) in 19% (19 patients) and Il type
(restrictive) in 2% (2 patients). Patients with Ill FC of
CHF had DD in 81.2% of cases (60 patients) in both
groups: | type (delayed relaxation) in 60.3% of cases
(44 patients), Il type (pseudo normal) in 21.9% (16 pa-
tients) and Il type (restrictive) in 6.8 % (5 patients).

GFR was 50.9+8.8 and 52.7+7.3 mL/min/1.73m? in
patients of the first and second group with eGFR<60
mL/min/1.73 m? respectively; and —79.6+14.8 and
76.96£14.1 mL/min/1.73 m? in patients with eGFR>60
ml/min/1.73 m? respectively. According to eGFR, pa-
tients had 1-3 stages of CKD. 54 patients (80.6 %) had
3A stage of CKD and 13 (19.4 %) patients had 3B stage
of CKD among patients with 3 stage of CKD. DF and
eGFR parameters had correlation: patients with eGFR
< 60 mL/min/1.73 m? had significantly lower (by 6.8 %)
E-wave velocity (p<0.05) comparing with patients with
eGFR> 60 mL/min/1.73 m? Patients with CHF with
eGFR<60 and eGFR>60 mL/min/1.73 m? had moder-
ate positive correlation between eGFR and E-wave
velocity—r = 0.38 and r = 0.46, respectively.

DF parameters had tendency to improvement dur-
ing lisinopril treatment in the first group of patients
with | and Il FC of CHF, but still did not reach the nec-
essary reliability value. Patients with Il FC of CHF had
significant increase of E-wave velocity and E/A ratio
by 12.6% (p <0.005) and 19.6 % (p <0.001) respectively

Table 1. Initial parameters of LV diastolic function in patients with I -1l FC of CHF

All patients with ¢ CHF (n=223) All patients with ¢ CHF (n=223)

Parameter | EC (n=50) I FC (n=100] Il FC (n=73] GFR“OH[‘:;i?'IIT“.n m? GFR>60rl1:IL=/1rg|6r;/1.73 m? p
E, m\s 0.578+0.093 0.601+0.136 0.684+0.372* 57.8+9.03 61.7£13.4* p<0.05
A, m\s 0.641+0.140 0.633+0.149 0.624+0.172 62.3£16.3 63.3£15.05 p>0.05
E/A 0.944+0.273 1.01£0.363 1.11£0.455* 0.946+0.385 1.0360.397 p>0.05
IVRT, ms 89.38+8.63 84.6+16.5* 84.03+14.17* 86.3£12.98 85.04+14.97 p>0.05
DT, ms 201.5+14.76 181.1+36.8** 177.15£42.9** 187.3+37.21 183.0+35.8 p>0.05

*

** p<0.001

differences are significant (p<0.05) comparing with the patients with | FC,




U.K.Kamilovaetall Leftventriculardiastolic function characteristics in patients with chronic heartfailure... 15

and decrease of A-wave velocity by 10.1% (p<0.02)
comparing with baseline.

The Il group of patients with | FC of CHF had sig-
nificant increase of E-wave velocity peak and E/A
ratio by 22.7% (p<0.001) and 28.4% (p<0.001), and
the decrease of IVRT and DT by 4.6% (p<0.01) and
12.4% (p<0.001) respectively during losartan treat-
ment. Patients with Il FC of CHF had a decrease of
A-wave velocity by 10.1% (p<0.05], and with Il FC of
CHF had an increase of E-wave velocity and DT by
12.6% (p<0.01) and 12.7 % (p<0.05) respectively com-
paring with baseline. Improvement of E-wave velocity
peak parameters was detected in both groups of pa-
tients with eGFR<60 and eGFR> 60 mL/min/1.73 m?
during treatment. E-wave velocity increased by
14.8% and 15.7% (p<0.02) in patients from the first
and second group with eGFR<60 mL/min/1.73 m?
respectively during treatment. Patients with and
eGFR> 60 mL/min/1.73 m? had tendency to increase
of E-wave velocity by 2.7% and 7.5% comparing with
baseline.

The results of our investigation of patients with
CHF showed that RD can be revealed at the subclini-
cal stage of the disease, when most patients don’t
have clinical signs of kidney failure. It is believed that
RD develops in patients with CHF due to cardiac out-
put decrease, followed by a decrease in arterial bed
filling, renal hypoperfusion, increased renal vessels
resistance and a decrease of renal blood flow [11].
However, a number of studies have shown that there
is no correlation between the parameters of myo-
cardial contractile function and RD in patients with
CHF [3]. A number of authors have established that
the main type of diastolic dysfunction in elderly and
senile patients with diastolic HF is delayed relaxation
[12, 13]. At the same time, they identified the features
of structural and functional heart disturbances de-
pending on the presence of CKD. It was established
that reduced kidney function has an adverse effect on
CHF course, which is connected with DF deterioration
and, in particular, the increase of isovolumetric relax-
ation time in patients with [-Il FC of CHF.

The positive effect of RAAS blockers can be ex-
plained by the reduction of initially high pressure in
kidney glomeruli, which can stop the development of
glomerulosclerosis [14, 15]. According to the results of
some investigations (ORACLE-RF, etc.) ACE inhibitors
and ARA have organ-protective and anti-remodeling
effects [6]. Positive effects of RAAS blockers became
the subject of special discussion after the publication
of the LIFE and RENAAL investigations results [10, 14].

Consequently, the estimation of the correlation be-
tween the clinical course of the disease and structur-
al and geometric parameters and the functional state
of the kidneys is very important for early screening,
disease course prognosing and treatment optimiza-
tion [16].

Kidneys involvement can be considered to be the
main factor of CHF progression and, thus, the idea of
the kidney function maintenance for secondary pre-
vention in CHF as the main determinant is very rea-
sonable [5, 6, 171.

Conclusion

The analysis of initial DF characteristics revealed
DD in 81.8% of patients with CHF, and in 59.3% of
cases delayed relaxation type of disturbances were
prevalent as well as restrictive type of DD disturbanc-
eswere prevalentin patients with [l FC of CHF. DF cor-
related with E-wave velocity and eGFR. Patients from
the first and the second group with I-1ll FC of CHF
improved their LV DF characteristics after 6-month
treatment, with better results for losartan group in
patients with | and Ill FC of CHF. Patients from both
groups with eGFR<60 mL/min/1.73 m?had significant
reduction of E-wave velocity without statistically sig-
nificant differences.
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