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Abstract

The aim of the study was to determine the renoprotective effect of antihypertensive therapy and 
to develop differential approach within rational renoprotective strategy in hypertonic disease.

According to research protocol all patients without clinically significant kidney failure (107 
persons with essential hypertension) were examined through clinical, laboratory and instrumen-
tal studies. Patients were divided into 5 groups according to the combinations of antihyperten-
sive therapy (all patients during thiazide-like diuretic Indapamide in a dose of 1.5 mg were pre-
scribed): 1 – angiotensin-converting-enzyme inhibitor, 2 – angiotensin-2 receptor antagonists, 3 
– long-acting dihydropyridine calcium antagonists, 4 – beta-adrenergic blocking agents, 5 – im-
idazoline receptor agonists. After 12 weeks the studies showed that despite comparable antihy-
pertensive effect of the therapy (according to both the data of office blood pressure and to the 
data of 24-hour blood pressure monitoring), groups were different in achieving renoprotective 
effect. The most pronounced certain positive dynamics of blood pressure under therapy was in III 
group. Although, maximally certainly significant reduction of urinary microprotein excretion 
level (of albuminuria – by 85.24% and of macroglobulinuria – by 67.13%), in parallel with nor-
malization of intrarenal hemodynamics (the increase of renal functional reserve in 2.9 and 2.7 
times and regress of interlobar branches of renal arteries resistance by 65.69% and 64.76% re-
spectively) were recorded in I and II groups (χ2=3.91, р=0.041 and χ22=4.02, р=0.014). In the 
detection frequency of beta-2-microglobulin in most cases there also was a significant reduction 
in groups 1.2 and 5 (χ2=13.86, р<0.01, χ2=13.12, р<0.01 and χ2=5.29, р=0.022). In such a way, the 
most certain renoprotective effect was noted in patients who received angiotensin-converting-
enzyme inhibitors, angiotensin-2 receptor antagonists and imidazoline receptor antagonists dur-
ing diuretic therapy.
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enko E, 2014; Chikhladze N, Chazova I, 2015]. It 
also should be noted that the variability of re-
searchers’ beliefs concerning the pathogenesis of 
NP in EH was reflected in various reviews of treatment 
strategies and assessment of renotrophic role of 
the therapy [Levey A et al., 2011; Ivanov D, 2016] It 
should be denoted that the research of  autoregulation 
mechanisms of normal perfusion pressure and glomerular 
filtrate rate (GFR) control with the assessment of reno-
protective effect in EH in conditions of arterial hyper-
tension (AH) is as much important as data about the effect 
of modern hypotensive drugs on the state of intrarenal hae-
modynamics, since medication decrease of arterial pres-
sure (AP) against the progressive decrease of renal 
blood flow and increase of renal vessels resistance 

Introduction 

To date, despite the long-term period of kidney 
failure research in patients with essential hyperten-
sion (EH) the patterns of nephropathy develop-
ment, the assessment of renal dysfunction status 
and also researches of diagnostic significance of 
markers of nephropathy (NP), the range of issues 
concerning the adequacy of renoprotection during 
antihypertensive therapy still have not been ade-
quately investigated [Schmierder R, 2010; Svisch-
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can potentiate the dysfunction of autoregulation of 
renal blood flow processes and changes of GFR 
[Sirenko Iu, 2008] . Since the medication decrease of 
arterial pressure (AP) against the progressive decrease 
of renal blood flow and increase of renal vessels 
resistance can exacerbate the dysfunction of intra-
renal haemodynamics and change GFR, which is a very 
adverse factor, especially in aged patients and in patients 
with kidney dysfunction [Dziak G et al., 2009; Misch-
enko L et al., 2012; 2013 ESH/ESC Guidelines]. 
Moreover, kidney dysfunction in NP in patients with EH 
can prevent to the decrease of filtration fraction, which af-
fects pharmacokinetics of medicine, which have kidney 
elimination or preferentially kidney elimination [Zagoro-
dnyi M, 2017]. So, in EH treatment it’s preferably to use 
drugs that reduce selectively renal vessel resistance and in 
this way don’t allow the reduction of glomerular filtration 
in AP normalization [Vander A, 2000; Dudar I, 2013].

Among existing at date classes of antihypertensive 
medication for the therapist it’s sometimes hard to figure, 
which of the drugs, in addition to decrease and normaliza-
tion of AP, are better at improving disordered renal haemo-
dynamics, decreasing proteinuria, hypertrophy and hyper-
plasia of gromerular cells, slowing down the progression 
of hypertensive nephrosclerosis, so have certain renopro-
tective properties. Literature data concerning the 
effect of antihypertensive therapy on hypertensive 
angionephrosclerosis progressing in patients with 
mild AH in EH are sometimes contradictory, frag-
mentary and deal with combined pathology of dia-
betes and AH within assessment of nephroprotec-
tive potential. And usually this way are tested per-
sons predisposed to faster progressing of chronic 
kidney disease (black people and aged patients) 
[Svischenko E, 2015]. 

Accordingly the aim of the study was to determine the 
renoprotective effect of different types of antihy-
pertensive therapy and to develop differential ap-
proach within rational renoprotective strategy in 
essential hypertension.

Material and methods

In total 107 patients were examined with EH of 
both sexes aged 45-71 (the average age 50.5±0.097; 
the proportion of men and women is 48.84/51.16%), 
II stage of the disease with the AH level of I-III 
stage, various cardiovascular risk, without ade-
quate therapy and chronic kidney diseases/kidney 
vessels affects. All patients gave their consent to 

participate in the study and it was endorsed by In-
stitutional Committee on Bioethics and complies 
with the principles, set out in Declaration of Hel-
sinki (Br. Med. J. 1964; р. 177), with the following 
additions. The study results were assessed initially 
and after 12 weeks of the therapy.

The 24-hour ambulatory AP monitoring was 
made with the help of the device “CARDIOTENS” 
(“Мeditech”, Hungary) under the standard proto-
col [Dziak G et al., 2005]. The average level of 
systolic arterial pressure (SAP), diastolic arterial 
pressure (DAP), mean arterial pressure (MAP) and 
pulse arterial pressure (PAP), mean frequency of 
heart contractions (FHC), variability of SAP, DAP 
and FHC was analyzed within 24 hours, at day 
time and at night time. Pressure loads were as-
sessed according to pressure time index (PTI) and 
pressure area index (PAI). Variability of AP at 
wake and sleep period was determined according 
to variability index. The diurnal index (DI) was de-
termined and there were outlined four standard 
types of AP diurnal profile: “dipper” DI=10-20%; 
“non-dipper” DI=0-10%; “night-peaker” DI<10% 
and “over-dipper” in DI >20%. 

The level of albumin excretion (Lot 5МА61307, 
5МА72232) and Beta-2 microglobulin (MG) (Lot 
5ВМ70418, 5ВМ71922) with urine was examined 
through immunoenzyme method using the kits by 
ORGenTecGmbH, (Germany) according to the at-
tached instructions. There was also calculated a glo-
merular filtration index, which reflects the mean 
concentration of albumin in gromerular ultrafiltrate, 
through the formula Рχ2V/GFR, where P – is a con-
centration of egested albumin with urine (mg/l); 
minute diuresis (ml/min); GFR – glomerular filtrate 
rate (ml/min) [Chuba L, Vinnichenko L, 2008]. 
There was the ratio of urine albumin-to-creatinine 
calculated. For the semi-quantitative express-as-
sessment of albumin excretion rate (Microalbumin-
uria) with urine were used original reagent indica-
tive test-stripes – stripe-test (Combur9Test® D, Ro-
cheDiagnosticsGmbH (Germany).

The condition of renal haemodynamics was 
studied in recumbent position on the equipment 
“SonolineVersaPlus” (SIEMENS, Germany) with 
the application of color Doppler mapping and 
pulse wave Doppler with curvilinear transducer 
[Noble V, Brown D, 2004; Mankovskiy B, Ivanov 
D; 2010]. Blood flow in renal arteries was exam-
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ined on the level of common trunk of segmental 
and interlobar branches of renal arteries (SBRA 
and ILBRA) in spectral Doppler mode, assessing 
peak systolic (Vmax), end-diastolic (Vmin) and 
time-averaged (Vmean) blood flow speed. The 
calculations of vascular resistance of renal ves-
sels (PI and RI) were made automatically by dop-
plerographic curve-fitting through formulas: GFR 
was calculated through the formula Cocroft-Gault 
and Modification of Diet in Renal Disease 
(MDRD) [Bakris G, 2010].

The assessment of renal functional reserve, 
which is the marker of intraglomerular hyperfiltra-
tion and hypertension, was made through modified 
method, using extraction ratio indices of endo-
genic creatinine before and 2 hours after oral pro-
tein load in conditions of adequate water schedule 
[Karpov R et al., 1999].

In studying of vasorefulative brachial artery 
function (method of Celermajer D.S. (1992)) the 
diameter changes, blood flow speed initially was 
assessed, in conditions of assaying with reactive 
hyperemia (temporary suprasystolic arterial oc-
clusion by tonometer cuff) and after sublingual 
administration of 1 mg of nitroglycerin [Balak-
honova T et al., 1998].

Echoscopy of brachial artery with imaging of 
its internal diameter was realized in the middle 
third of the arm. The record of echograms in B-
mode and spectrum of blood flow with the help of 
pulse wave dopplerography was made on the 
equipment “SonolineVersaPlus” (SIEMENS, Ger-
many). Also the total shift on endothelium (τ) and 
sensitivity coefficient of brachial artery to the 
shear stress were calculated. The change of inter-
nal diameter of brachial artery (the rate of endothe-
lium-dependent vasodilation) was calculated as a 
diameter percentage, which was received after 
temporary compression, versus source value. Sim-
ilar to occlusal assay, a calculation of endothelium-
independent vasodilation rate was made after tak-
ing nitroglycerin (%); there was assessed the vaso-
dilatation index proportionally to increase rate of 
endothelium-independent vasodilation to endothe-
lium-dependent vasodilation increase rate, the rate 
of reactive hyperemia was calculated through the 
increase of blood flow speed after making a tem-
porary occlusion in comparison with initial at rest. 

Taking into account that antihypertensive 

monotherapy is effective more than in 30-40 % of 
patients with mild and medium AH forms [Gavril-
iuk V, 2011] and for reduction of AP to target level 
in 74% of patients with AH the combined antihy-
pertensive therapy is required [Sirenko Iu, Rek-
ovets O, 2017b], which has a range of advantages 
and that also now, the combined therapy with low 
doses of drugs, which has improved their effec-
tiveness and safety as a monotherapy, is recom-
mended on the first stage of treatment, we as-
sessed nephroprotective effect of various combi-
nations of antihypertensive drugs. In our work we 
used background therapy using thiazide-like di-
uretic Indapamide (1.5 mg) in parallel with add-
ing such medicine: ACE inhibitor – Perindopril 
(subgroup 1, 24 persons), angiotensin-2 receptor 
antagonists (ARBs) – Valsartan (subgroup 2, 21 
persons), long-acting dihydropyridine calcium 
antagonists (CCBs) – Amlodipin (subgroup 3, 23 
persons), beta-adrenergic blocking agents (BAB) 
– Bisoprolol (subgroup 4, 20 persons) and imid-
azoline receptor agonists (IRA) – Moxonidine 
(subgroup 5, 19 persons). Groups were almost eq-
uitable in indicators, including such defining car-
diovascular risk and possible predictors of the 
therapy effectiveness as the amount of smokers, 
the level of fibrinogen, the glycemia rate and the 
duration of the disease.

By analyzing treatment affecting test items in 
a case of normal variable distribution the proce-
dure of unifactor repeated measures analysis of 
variance was used with the following usage of 
Newman-Keuls or Games-Howell taking into ac-
count most of the comparisons; in those cases 
when the distribution of variables studied didn’t 
comply with normal law, there was used nonpara-
metric repeated measures analysis of variance 
analogue – the Fridman criteria. In the case of 
amount of two groups the comparisons were made 
through the Wilcoxon criteria. In assessing the 
treatment effectiveness there was calculated a 
95% confidence interval (95 % CI). The compari-
son of groups according to qualitative data and 
also studying the degree of incidence rate was 
made using the χ² criteria. The research results 
are processed using statistical package of license 
program “STATISTICA for Windows 6.0” (Stat-
SoftInc., No AXXR712D833214FAN5), and also 
“SPSS 16.0”, “Microsoft Excel 2003”. 
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Results and discussion

The data analysis after 12 weeks allows to point 
out that at the end of the treatment on average 
among the groups of patients that received com-
bined Indapamide treatment including agiotensin 
converting enzyme inhibitors it was noted the cer-
tain reduction of office value of SAP and DAP (by 
29.41% and 23% respectively) with parallel reduc-
tion of mean and pulse arterial pressure by 26.4% 
and 35.71% respectively. While about 87.5% of 
patients in this group achieved target AP rates. On 
average among the groups according to office 
measurements, the best hypotensive effect was in 
III and V groups, while the reduction of SAP and 
DAP amounted to 37.91% and 31.74% for sub-
group 3 and 35.85% and 34.35% for subgroup 3 
respectively, and about 95% of patients have AP 
less than 140/90 mm HG. The similar dynamics oc-
curred also regarding the mean haemodynamic AP. 
The sharpest reduction of pulse AP was shown in II 
and III groups (51.5 % and 53.33%).

Analyzing the parameter change of 24-hour 
blood pressure monitoring and class divisions in 
hypertensive effect under the treatment there was 
noted high, statistically significant effectiveness of 
CCBs either in terms of impact on average value 
SAP and DAP (-23.44% and -20.62%), or in terms 
of maximum values of AP without FHC (-3.77%), 
and therefore without signs of neurohumoral activ-
ity increase. This effect can be seen either upon 
median diurnal rates, or separate analysis of wake 
and sleep periods. The diagnostic and prognostic 
significance of average of medium and medium-
integrated indexes is beyond doubt. Analyzing the 
reduction of these values in dynamics their spe-
cific character must be taken into account – they 
indicate the result of big amount of measurement 
results, not connected with anxious reaction of the 
patient. So, the reduction of average values of DAP 
even by 3-5 mm HG shows the certain antihyper-
tensive effect. The positive moment in therapy 
with ARB (II group) as in office assessments was 
the certain reduction of pulse pressure after 12 
weeks of treatment with its normalization in 20 pa-
tients, who initially have its level increased, as it 
has been proven that patients with PAP>50 mm AG 
have higher incidence of cardiovascular complica-
tions than organ failures [Gavriliuk V, 2011].

The assessment of “load indexes” – pressure 

time index and pressure area index in dynamics 
provide visualization of hypertensive effect devel-
opment. Particularly sensitive is hypertension area 
index, because it constitutes double product of AP 
values by the time, during which this AP reduces a 
haemodynamic load on target organs. Foremost 
after 12 weeks there was a reduction of diurnal 
pressure time indexes of SAP and DAP by 87.01% 
and 85.95% in I group, by 92.15% and 89.75% in 
II group and by 90.43% and 92.15% in III group. 
In wake period there is also a high-grade dynamics 
(-82.11% and -67.94%) for V group with combined 
receiving of IRA. At night period the incidence of 
AP increase assessing APTI foremost was con-
trolled by receive of CCB and ACE inhibitor (III 
and I groups). However, in high levels of AP this 
rate, approaching to 100%, loses its informative-
ness. In such cases APTI is calculated as area under 
influence curve of AP on time – APTI. The re-
search of area index for SAP and DAP under the 
therapy showed that Foremost the hyperbaric load 
is decreased by using the combination of Indapa-
mid with ACE inhibitor representor (-91.08% and 
-91.07%), CCB (95.27% and -92.17%) and IRA 
(-82.41% and -66.42%), what is more, in III group 
the rates after the treatment occurred equitable to 
the group of almost healthy persons.

In such a way it can be noted that the most pos-
itive AP dynamics under the therapy was in group 
“Indapamid+CCB” (according to 24-hour blood 
pressure monitoring (diurnal rates)) 95% CI for 
SAP reduction from 22.24 to 44.67 mm HG, for 
DAP 11.83-24.05 mm HG, for PAI SAP and PAI 
SAD the limits of CI were 87.7-817.59 and 38.68-
152.38 mm AG per hour/24 hours respectively. At 
the same time the maximal reduction of urinary 
microprotein excretion level (of albuminuria – by 
85.24% and of macroglobulinuria – by 67.13%) 
and also normalization of intrarenal haemodynam-
ics (the increase of renal functional reserve in 2.9 
times and reduction of in the pulse index of the 
interlobar branches of the renal arteries by 65.69%) 
was recorded in groups “Indapamide+ACE inhibi-
tors” and “Indapamide+ARB”.

As is known, the independent factor of target 
organs failure in patients with EH is a high vari-
ability of AP. The lack of negative impact of exam-
ined medicine on this rate meets one of the modern 
requirements to antihypertensive medicine. At the 
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end of the study foremost the reduction of variabil-
ity SAP and DAP, is noted especially at daytime, in 
V group IRA (-20.5% and -27.96%, p<0.05) and 
IV group BAB (-23.12% and -23.81%, p<0.05). At 
nighttime there also was a reduction in variations 
of AP CCB (-20.94% and -28.24%). The similar 
positive dynamics of SAP and DAP variability also 
was noted both at daytime and nighttime for groups 
under usage ACE inhibitor and ARB. That hap-
pened because of normalization of AP variability 
in patients with its initially increased level and 
there is the positive moment in treatment of pa-
tients with EH. The differences in standard rate de-
viation from mean diurnal AP wasn’t studied, since 
they include also physiological AP variability dur-
ing 24 record hours.

The insufficient reduction of night AP and night 
hypertension in patients with AH is an adverse 
prognostic factor regardless of the AP level at 
nighttime and is associated with left ventricular 
myocardium mass index increase and early arterial 
sclerotic lesion of extracranial part of the carotid 
artery, being in close correlation with evidence of 
organ lesions in comparison with patients with 
normal reduction of AP during sleep. In our work 
there is noted the biggest positive drug influence 
on the phase structure of individual diurnal AP 
profile in I and III groups. By normalization of cir-
cadian rhythm and physiological AP variability 
was characterized also therapy with ARB (II 
group). Described results are the consequence of 
main feature of mechanism of CCB and ACE in-
hibitor action mechanism, which is reflected in 
gradual and smooth increase of hypertension effect 
without rough haemodynamic manifestations that 
actually had an impact on DA rates. It should be 
noted that initially in III group there were 15 pa-
tients with insufficient reduction of AP (“non-dip-
per” and “night-peaker”) and one patient with ex-
cessive degree of AP reduction (“over-dipper”). 
After 12 weeks of the therapy 20 patients had nor-
mal degree of night AP reduction. Patients from I 
group with initially insufficient reduction of night 
AP had an increase of rates of DI SAP and DAP by 
53.69% and 32.93% respectively. It’s important 
that IRA (V group) almost didn’t change initially 
normal AP varieties (“dipper”).

Choosing antihypertensive therapy it’s neces-
sary to strive to achieve the normalization of AP 

both in the day and at night, and also taking into 
account the possibility of excessive hypotension 
at nighttime in certain patients [Balakhonova T et 
al., 1998]. In our research the biggest amount of 
patients after therapy with “over-dipper” profile 
was in II group (5 persons), and in IV group there 
was no excessive degree of AP reduction recorded 
after therapy.

Various studies show that the majority of car-
diovascular accidents happens in morning hours 
when there is AP peak, the most studied character-
istic of which is the value of morning AP increase 
[Spinara J et al., 2014]. In our work we pointed out 
the biggest reduction of mentioned rate for SAP 
and DAP under treatment in I group (by 26.04% 
and 22.03%) and III group (by 32.1% and 26.42%). 
However this rate is not an indicator of morning 
peak, especially in patients with “monotonous” 
rigid diurnal rhythm, who are part of studied pa-
tients. For this it’s essential to calculate the speed 
of morning AP increase. The assessment of the in-
fluence of various therapy on rates of morning AP 
increase showed that IRA and CCB with Indap-
amide statistically certainly reduce the speed of 
morning AP increase both for SAP (by 56.68% and 
42.22% respectively) and for DAP (by 45.2% and 
67.35% respectively) that is very important for 
cardiovascular complications prevention. The rates 
of morning maximum of SAP and DAP certainly 
reduced after 12 weeks of treatment (p<0.05) and 
in groups with ACE inhibitor and ARB, which is a 
positive factor, because it’s known that most heart 
attacks, strokes and oxymortia cases are recorded 
in the morning [Sirenko Iu, Rekovets O, 2017a]. 
Foremost there is noted prognosticate and logical re-
duction of FHC in all recording periods for IV 
group (-21.24%, -22.18% and -14.81% respec-
tively diurnal, at daytime and nighttime).

As data about effects of EH and its possible 
treatment was accumulated and reflected, the most 
argued is a point of view about necessity of not only 
rigid AP control, but also not in a lesser extent of 
organprotective claims of used hypotensive drug as-
sessment, which is very important in long-term hy-
potensive therapy [Mischenko L et al., 2012]. Tak-
ing this into account, it’s important to assess thera-
peutic action of hypotensive treatment not only in 
terms of studying antihypertensive claims but also 
from the position of organ protection.
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In our work we analyzed the nephroprotective 
activity of various therapy schemes. The indicant 
is the uncertain dynamics of GFR rate, calculated 
using both Cockroft-Gault and MDRD formula. 
The tendency to glomerular filtration according 
MDRD level reduction occurred more expressed in 
first 2 groups (by 22.99% and 18,04 % respec-
tively) that is explained either by pharmacological 
effects of renin-angiotensin-aldosterone system 
(RAAS) at the beginning of the therapy (the pres-
sure relieve in nephron glomerulus with perfusion 
pressure reduction) and absence of patients with 
renal failure or by the fact that in these subgroups 
there is recorded about 40% of patients with initial 
increased GFR or hyperfiltration (early nonspe-
cific marker of kidney failure) [Levey A et al., 
2011]. The reduction of initially increased GFR is a 
positive fact that is indicative of levelling of the 
main nonspecific nephrosclerosis developvent fac-
tor. It should be noted that the positive renotro-
phicy of the therapy including RAAS inhibitors is 
also approved by the fact that under receiving ACE 
inhibitor and ARB there was various-directional 
GFR dynamics, particularly in patients with EH 
with increased GFR rates they contribute to its 
normalization, and in reduced they restore the 
level of glomerular filtration. The tendency to GFR 
reduction also was noted under receiving BAB and 
IRA. Since patients with chronic kidney disease 
weren’t included into the research, the plasma cre-
atinine level in all patients was within normal rates 
either initially or after the therapy, however there 
was noted the tendency to the increase within I and 
II groups and within a range of up to 10% in rela-
tion to initial level.

Another thing that draws attention is a deep and 
certain increase of renal filtration reserve, which is 
evident in all 5 groups. The biggest differences 
were achieved in patients of groups of ACE inhibi-
tor and ARB, where the increase amounted to 3.4 
and 2.9 times respectively. The differences for III 
and V groups occurred 48.54% and 48.82% re-
spectively. In group BAB there were no certain 
differences recorded. It should be noted that in ad-
dition to cumulative GFR increase within the group 
there is noted statistically significant reduction of 
number of patients with exhausted (with negative 
rates) renal reserve for I (c2=6.02, р=0.014) and II 
groups (c2=4.82, р=0.028).

At the same time in I and II groups in patients 
along with reduction of glomerular filtration index 
(by 50% and 35.29%) there was noted a certain re-
duction of the level of albumin excretion with 
urine by 48.91% and 53.49%. Yet, the rate of uri-
nary albumin to creatinine ratio also showed simi-
lar dynamics (-56.88% and -64.94% in comparison 
to initial values), reaching the rates of practically 
healthy persons. The incidence of microalbumin-
uria also certainly increased till the end of 12 week 
treatment for I (c2=3.91, р=0.041) and II groups 
(c2=4.02, р=0.014), demonstrating class drug dif-
ferences under the reduction of urine protein 
losses.

There is also a clear tendency to reduction of 
albuminuria and rate of urinary albumin to creati-
nine ratio in III and V groups (differences in com-
parison with initial level were 19.29%, -30.7% and 
-38.84% and -19.57% respectively р<0.05). Yet, the glo-
merular filtration index dynamics also occurred 
less evident only for group CCB (-21.74%), in pa-
tients under IRA it was recorded certainly, by 
47.62% the reduction of mentioned rate. In con-
trast, in IV group under the therapy the reduction 
of urinal albumin excretion in patients wasn’t 
much significant, and the reduction of glomerular 
filtration index wasn’t much expressed.

The analysis data of excretion of another uro-
protein – MG – are interesting. The data analysis 
of the research showed that the biggest its reduc-
tion is noted exactly in patients of I, II, IV and V 
groups, where as a result of the therapy there was 
a statistically certain reduction of microgloburia 
by 64.46%, 61.11%, 51.01% and 55.01% respec-
tively. Yet, the frequency of hyper- β2-MGU was 
mostly reduced in patients in I (c2=11.36, 
р<0.01), II (c2=13.86, р<0.01) and V groups 
(c2=5.29, р=0.022).

It’s notably, that the adequate nephroprotec-
tion assessed according to original patented 
method is registered in major number of cases 
(more than 90% of patients) in patients from sub-
groups 1, 2 and 5. It should be noted, that in pa-
tients with evident NP the biggest renoprotective 
effect is noted for subgroup 1 and 2, the least – 
for BAB, under the equitable initial renal status 
within therapy groups.

The analysis of received data of the influence of 
treatment on the state of renal blood flow in pa-
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tients with different types of therapy showed that 
indices of vascular resistance of vascular bed of 
kidneys in patients with EH of all groups changed 
unidirectionally. In 84% of patients in I group and 
79% patients in III group there was a reduction of 
initially increased rates of circumferential blood 
flow resistance (RI and PI MPA, SBRA and ILBRA 
and their systolodiastolic correlations) up to values 
of practically healthy persons. The depression of 
both rates (RI and PI of dopplerographic spectrum 
on the level of interlobar branches of renal arter-
ies) was best expressed in II group (by 45.9% and 
65.69%) and III group (by 49.15% and 67.01%). 
The therapy CCB and ARB mostly had a positive 
impact on the dynamics of rather important rate of 
renal blood flow – linear velocity gradient on the 
level of segmental-interlobar branches, which is 
statistically significantly, mostly expressed re-
duced in mentioned groups, which was accompa-
nied by levelling out the velocity gradient on the 
SBRA and ILBRA levels (by 48.49% and 5.22%) 
with the establishment of physiological, more ho-
mogenous renal blood flow. Systolodiastolic cor-
relation also most essentially clinically positively 
changed in group under Amlodipine (-41.15%).

According to covariance analysis, antihyper-
tensive activity and the possibility of reaching the 
target AP level (F=4.73, р<0.05) are not the main 
clinical predictors, which determine the regress of 
the ratio of urine albumin-to-creatinine and ac-
cordingly the adequate renoprotection, but the re-
covery of functional state of vascular endothelium 
(F=14.37, p<0.05) and normalization of intrarenal 
haemodynamics with reduction of cases of intra-
glomerular hyperfiltration/hypertension (F=7.5, 
p<0.05) is the main key determinants, stipulating 
the reduction of excretion of urinal albumin.

The dysfunction of vascular endothelium and 
intraglomerular hypertension is the main “target” 
of nephroprotective strategy in EH, the expres-
siveness of pathological abnormalities of which 
is important and more significant in comparison 
to changes in systemic heamodynamics, predic-
tors of increased albuminuria level reverse, inte-
gral nephropathy marker [Félétou M et al., 2010]. 
It is shown that the most expressive certain posi-
tive effect of combined split-level modulation of 
RAAS activity (Indapamid+ACE inhibitor or 
+ARB) on the rates, which characterize the sever-

ity of intraglomerular haemodynamics offence, 
moreover one of the pathogenic aspects of 
nephroprotective effect of modulators of  neuro-
humoral activity RAAS is their endotheliumpro-
tective effect, which statistically significantly 
stipulate the improvement of intraglomerular 
haemodynamics and perfusion [Ivanov D, 2016].

Thus, assigning an antihypertensive therapy, 
under the optimization of treatment, the develop-
ment of nephroprotective strategy and differentia-
tion in choice of the therapy, the initial functional 
state of kidneys must be taken into account. In case 
of significant changes in kidneys with account of 
contra indications and restrictions to prescription 
for regression of NP in EH and reversion of endo-
thelin, it’s preferable to use low-dose combination 
of Indapamide+ACE inhibitor or +ARB). As pos-
sible alternative therapy in early pathological 
changes as a treatment of choice is recommended 
the combination of Indapamide with either ACE 
inhibitor (in severe damage of endothelium of me-
diated vasoregulative function of brachial artery 
and/or expressed intraglomerular hypertension) or 
with CCB (in a case of severe systematic AH) or 
with IRA (in case of tubular dysfunction (accord-
ing to the β2-MGU level) and/or manifestations of 
intraglomerular hyperfiltration/hypertension, par-
ticularly with overweight and carbohydrate intol-
erance), and also taking into account individually 
the clinical situation, accompanying pathology and 
drug tolerance. Yet, according to the results of 
present study according to nephroprotective effect 
(under 1.5 mg Indapamide) in EH it’s possible to 
put groups in order of decrease of activity this 
way: ACE inhibitor>ARB>CCB>BAB.

Possibly, the lack of effect of CCB is connected 
with the fact that in accordance to recommenda-
tions of National Kidney Foundation USA 
[KDOQI, 2007] dihydropyridine calcium antago-
nists are the most effective and safe in patients 
with kidney leisure without proteinuria [Gavriliuk 
V, 2011], and in our case in CCB group the excessive ex-
cretion of urinal albumin was 21.74%, yet, the rates of uri-
nary albumin to creatinine ratio, according to 4 
centile corridor were maximal, 23.74 (3.98; 
207.05) mg/g. In this subgroup 3 the biggest values 
of glomerular filtration index were also noted, re-
flecting average floating albumin in urine ultrafil-
trate [Chuba L, Vinnichenko L, 2008].
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