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The objective of the research was to investigate which of routine non-invasive 

parameters could predict the occurrence of target organ damage and treatment outcome 
during 5-year follow-up in patients with arterial hypertension. The research included 176 
patients (average age 66.9 ± 9.3) with arterial hypertension who were previously treated for 
144 ± 90 months. Patient monitoring was continued for 63.6 months on average. Average 
values of 24-hour ABPM were 121.5 ± 14.6 mmHg for systolic (SBP) and 69.1 ± 9.2 mmHg for 
diastolic (DBP) pressure. The total of 36 (20.4%) patients had diabetes, while 115 (65.4%) 
patients had lipid disorder. Furthermore, 116 (63.4%) patients had left ventricular hypertrophy 
(LVH). Left ventricular mass index was, on average, 135.4 ± 30.7 g/m2. During the follow-up 
period, we registered 21 (11.9%) new events, 3 (1.7%) of which were stokes, 6 (3.4%) were 
acute coronary events with accompanying revascularization, two stable angina pectoris (2.6%), 
two pacemaker insertions (2.6%), one acute thrombosis of leg artery (0.6%), one dementia 
(0.6%) and 6 (3.4%) new atrial fibrillations. Independent predictor for total new events was 
the size of left atrium (coefficient beta 0.295; p < 0.01). Patients with LVH had higher SBP and 
DBP values obtained from 24-hour ABPM and home measurement (p < 0.01). Independent 
predictor for the presence of LVH was the length of hypertension treatment (coefficient beta 
0.180; p < 0.03). Predictors of lower values of creatinine clearance (for model p < 0.01) were 
age (beta 0.187; p < 0.02) and glycemic value (coefficient beta 0.232; p < 0.01). Routine non-
invasive parameters in patients with arterial hypertension cannot predict 5-year treatment 
outcome during the treatment, but have a good correlation with damage of target organs. 
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Introduction 
 
Blood pressure which is above the normal 

range leads to hypertensive damage of target or-

gans and, along with risk factors for the occurrence 
of cardiovascular disease, leads to vascular, i.e. 
arteriosclerosis complications and adverse events. 
European Guidelines for Arterial Hypertension Re-

commendations state that the normal systolic pres-

sure is below 140 mmHg and normal diastolic pres-
sure is below 90 mmHg (1). Recently published 
American Guidelines have stated that normal values 
of systolic and diastolic blood pressure should be 
below 130 mmHg and 80 mmHg, respectively, and 
thus have defined the target values of blood pres-

sure (2). Nowadays, there are numerous discussions 

on the values of normal blood pressure, as well as 
on target blood pressure in patients treated from 
high blood pressure. The Systolic Blood Pressure In-
tervention Trial (SPRINT) has confirmed that opti-
mum value of systolic blood pressure in patients with 
arterial hypertension without diabetes is < 120 

mmHg (3). If compared to the target value of < 140 
mmHg, intensive reduction of blood pressure has led 
to the reduction of mortality by 27%. However, 
other studies, such as the study Action to Control 
Cardiovascular Risk in Diabetes Blood Pressure 
(ACCORD BP) have not confirmed the advantages of 
intensive reduction of systolic blood pressure below 

the standard target value (4). 
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Aside from blood pressure level, the presence 

of other risk factors was significant for the outcome 

of hypertensive disease. Joint effects of risk factors 
were shown in 10-year absolute risk tables in Euro-
pean Recommendations (1). However, reaching the 
target values defined in the guidelines was not 
possible in clinical practice. This was clearly shown 

by the results of EUROASPIRE (European Action on 
Secondary and Primary Prevention by Intervention 
to Reduce Events) study which was conducted in 24 
European countries and which focused on cardio-
vascular disease risk factors (5).  

Having in mind the above stated, the ex-
pected outcome of hypertensive disease will be dif-

ferent depending on our ability to adjust the therapy 
and bring blood pressure and other relevant risk 
factors closer to the targeted values. It is important 

for clinical experts to review the results of their work 
and explore the possibility of predicting the disease 
outcome, all based on the success of correcting non-
invasive parameters during treatment. The objective 

of the research was to determine which of routine 
non-invasive parameters could predict the occur-
rence of target organ damage and treatment out-
come during 5-year follow-up in patients with 
arterial hypertension. 

 

Materials and methods 
 
The study was based on routine ambulatory 

medical examinations at Niška Banja Institute. The 

patients were referred to the institute from primary 

health protection unit due to high blood pressure. 

Treatment and monitoring were continued at the 
Institute. The second medical check-up was con-
ducted after two weeks, the third was after a month, 
after which the check-ups were conducted each 5-6 
months. All patients were subjected to clinical exa-

mination which included anthropometric measure-
ments (waist, height and weight), electrocardiogra-
phy, blood pressure measurement in ambulatory 
conditions, home conditions and 24-hour ambula-
tory monitoring, echocardiography and ergometric 
test. Patients with arterial hypertension and cardio-
vascular or cerebrovascular complications were not 

included in the study. The total of 176 patients, 72 
males and 104 females, met the criteria for being 
included in the study. Table 1 shows the basic char-

acteristics of the tested group. Median for risk fac-
tors, such as age, gender, smoking habits, diabetes, 
hypercholesterolemia, obesity, physical inactivity, al-
coholism and heredity, was 4 risk factors for cardio-

vascular diseases. Thirty-six patients (20.4%) had 
diabetes, while 115 (65.4%) patients had lipid dis-
order. Ideal weight was recorded in 40 (21.9%) 
patients, while obesity was recorded in 56 (30.6%) 
patients. There were 61 (34.7%) smokers in the 
group, 19 (10.8%) of whom never stopped smoking. 

Physical inactivity was recorded in 62 (35.2%) 
patients.  

 
 

 
 

 

 
Table 1. Basic features of the tested group 

 

Parameters Values 

Male (%) / female (%) 72 (40.9)/104 (59.1) 

Hypertension duration (months) 12.0 ± 7.5 

Monitoring duration (years) 5.4 ± 3.0 

Systolic blood pressure at outpatient unit (mmHg) 127.1 ± 14.4 

Diastolic blood pressure at outpatient unit (mmHg) 77.7 ± 6.3 

Body mass index (kg/m2) 28.7 ± 4.7 

Left ventricular mass (g) 255.3 ± 70.5 

Left ventricular mass index (g/m2) 135.3 ± 30.7 

Left ventricular ejection fraction (%) 64.0 ± 5.8 

Aortic root diameter (mm) 33.7 ± 3.3 

Left atrial diameter (mm) 42.2 ± 6.5 

Glycaemia (mmol/L) 6.0 ± 1.9 

Cholesterol (mmol/L) 5.7 ± 1.2 

HDL-cholesterol (mmol/L) 1.4 ± 0.7 

LDL-cholesterol (mmol/L) 3.6 ± 1.1 

Triglycerides (mmol/L) 1.9 ± 1.5 

Creatinine (μmol/L) 87.8 ± 24.9 

Number of risk factors 3.7 ± 1.3 
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In terms of important medications, at the end 

of the study 144 (81.1%) patients used beta 

blockers, 142 (80.7%) used ACE inhibitors or 
blockers of angiotensin 1 receptors , 85 (48.3%) 
patients used calcium channel blockers, 113 (64.2%) 
patients used diuretics and 72 (40.9%) patients 
used statins.  

 
Blood pressure measurement 
 
Blood pressure was initially measured in am-

bulatory conditions twice in two minutes at both 
hands. After the change of therapy, blood pressure 
reached the optimal limits, which was confirmed 

during the control check-ups. Corrected values of 
blood pressure were used in the study as average 
values monitored at control check-ups. The patients 

were trained to measure blood pressure at home 
twice a week, in the morning and in the evening for 
a period of one month, between the second and 
third check-up. Twenty-fourhour ambulatory blood 

pressure monitoring was conducted minimum once 
within the period of six months from the second 
medical check-up.  

 
Laboratory analysis  
 

We conducted the following standard labora-
tory analyses: complete blood count, glycaemia, 
lipid status, transaminase, urea, creatinine, uric 
acid, electrolytes and urine. The therapy was altered 
in accordance with the results of laboratory tests. 
Values of laboratory parameters which were taken 

minimum two months after taking the regular ther-

apy were taken for the needs of this study. Total 
cholesterol larger than 5 mmol/L and/or triglycerides 
larger than 1.7 mmol/L were defined as lipid status 
disorder. Patients who suffered from diabetes melli-
tus needed endocrinologist report or evidence on 
prescribed medications for diabetes. Glomerular fil-
tration rate was calculated by Cockcroft-Gault equa-

tion and identified five levels of kidney function (6).  
 
Exercise testing 
 
Exercise test, without beta blockers for mini-

mum 24 hours, was done by standard Bruce pro-

tocol. The test was completed after reaching sub-
maximal heart rate (85% of maximum theoretical 

heart rate) or due to pain in the chest or legs, fati-
gue or vertigo. Additionally, we respected patient’s 
request to terminate the test if the patient felt bad. 
Ergometric test was conducted with the aim of ex-
cluding the patients due to coronary disease or dis-

covering coronary disease as adverse vascular event 
during the later tests.  

 
Echocardiography  
 
Echocardiography was conducted by means of 

standard two-dimensional technique, while the mea-

surement of heart structure was done by M-mode 
technique. Additionally, the assessment of valve 

function and testing the flow was done by means of 

Color Doppler, including pulse and/or Continuous-

Wave Doppler. Having in mind that the patients had 
no segmental contractility disorder, all measure-
ments were conducted in M-mode technique. Echo-
cardiographic parameters which were taken into 
consideration were aortic root diameter, left ventri-

cular diameter and ejection fraction. Left ventricular 
mass was calculated based on left ventricular wall 
thickness at the end of diastole and diastole dia-
meter. Left ventricular mass index was obtained by 
dividing left ventricular mass by body surface area 
(7). Male patients with left ventricular mass index 
larger than 134 g/m2 and female patients with mass 

index larger than 110 g/m2 were considered to suf-
fer from left ventricular hypertrophy. Patients with 
moderate and severe heart defects were excluded 

from the study. 
 
Statistical data processing  
 

Numerical parameters were shown as mean 
value ± standard deviation. Statistical significance 
between the subgroup was defined by means of 
Student's t-test. Distribution of attributive marks 
was shown by absolute values, percentage and 
median. Testing statistical significance between the 

groups was conducted by means of χ2 test. Pearson 

correlation coefficient was obtained by bivariate cor-
relation method. Multivariate linear regression analy-
sis was used for defining significant predictors of 
adverse events and target organ damage. The value 
of p less than 0.05 was considered as statistically 

significant. 

 
Results 
 
During the follow-up period, we registered 21 

(11.9%) new events, 3 (1.7%) of which were 
strokes, 6 (3.4%) were acute coronary events with 

revascularization, 2 (2.6%) stable angina pectoris, 2 
(2.6%) pacemaker insertions, 1 (0.6%) acute arte-
rial leg thrombosis, 1 (0.6%) dementia and 6 
(3.4%) new atrial fibrillations.  

Table 2 shows characteristics of patients with 
adverse event as compared to patients who have 
never experienced an adverse event. After including 

the parameters such as gender, age, hypertension 
duration, systolic and diastolic blood pressure val-

ues, factors of risk, body mass index, waist, gly-
caemia, total cholesterol, creatinine value and echo-
cardiographic parameters, we obtained a model with 
one prognostic marker (R = 0.277; R2 = 0.077; 
adjusted R2 = 0.070; standard error of the estimate 

= 0.32600; p < 0.001). The only independent pre-
dictor of total new events was left atrial size (beta 
coefficient 0.277; p < 0.01). There was no differ-
ence in terms of the use of specific medications. 
After excluding non-vascular events from the ana-
lysis, there was not a single parameter that was 

statistically different between the groups. 
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Table 2. Most important characteristics of patients with and without adverse events 

 

Parameters Without adverse event With adverse event 

Age 66.6 ± 9.4 69.8 ± 8.6 

Systolic blood pressure (mmHg) 127.2 ± 14.7 125.7 ± 12.8 

Diastolic blood pressure (mmHg) 77.9 ± 6.6 75.7 ± 5.4 

Ejection fraction (%) 64.0 ± 5.9 63.9 ± 5.5 

Left atrial diameter (mm) 41.8 ± 5.9 46.1 ± 9.4* 

Left ventricular mass index (g/m2) 135.6 ± 30.2 134.4 ± 35.5 

Glycaemia (mmol/L) 6.0 ± 2.0 5.6 ± 1.0 

Total cholesterol (mmol/L) 5.7 ± 1.2 5.1 ± 1.0* 

Creatinine (μmol/L) 88.1 ± 26.1 85.2 ± 15.3 

Factors of risk  3.7 ± 1.3 3.3 ± 1.3 

* - p<0.05 

 
 
 

Both male and female patients with left ven-
tricular mass index above limit value were older 
(age 68.4 ± 8.6 vs. 64.1 ± 10.0; p < 0.01), had 
longer history of treating arterial blood pressure 

(12.8 ± 7.4 vs. 10.3 ± 7.3 months), had higher val-
ues of 24-hour systolic (123.9 ± 10.0 vs. 119.2 ± 
9.5 mmHg; p < 0.05) and diastolic (70.9 ± 10.2 vs. 
66.1 ± 4.8 mmHg; p < 0.05) blood pressure. Addi-
tionally, these patients had higher values of home 
systolic (124.8 ± 11.2 vs. 118.3 ± 9.1 mmHg; p < 
0.05) and diastolic blood pressure (71.5 ± 7.9 vs. 

67.8 ± 5.3 mmHg; p < 0.05). Independent pre-

dictor for the presence of left ventricular hyper-
trophy was hypertension treatment duration (beta 
coefficient 0.180; p < 0.03; for model: R = 0.180; 
R2 = 0.032; adjusted R2 = 0.026; standard error of 
the estimate = 0.46992 p < 0.03). In terms of me-

dication use, we found significant difference in the 
use of ACE inhibitors or angiotensin II receptor 
blockers in the group of patients with left ventricular 
hypertrophy (85.3% vs. 71.6%; p < 0.05), as com-
pared to patients who did not suffer from left ventri-
cular hypertrophy.  

Predictors of higher creatinine values (for mo-

del: R = 0.289; R2 = 0.033; adjusted R2 = 0.027; 
standard error of the estimate = 24.23117 p < 
0.01) were age (beta coefficient 0.178; p < 0.02) 

and glycaemia values (beta coefficient 0.231; p < 
0.01). There was no significant correlation between 
eGFR and other parameters after excluding para-
meters which were parts of eGFR formula, except 

the value of systolic blood pressure (r = 0.200; p < 
0.05). In terms of glomerular filtration rate, 53 
(30.1%) patients had I-degree kidney function, 82 
(46.6%) patients had II-degree kidney function, 38 
(21.6%) patients had III-degree kidney function, 
only 3 (1.7%) patients had IV-degree kidney func-
tion, while there were no patients with V-degree of 

kidney function. 

Figure 1 shows direct bivariate correlation 
between glycaemia and creatinine values. Correla-
tion coefficient was not high, but it was statistically 
significant (r = 0.231; p < 0.01). 

Ultrasound examination of carotid artery was 

conducted in 56 (31.8%) patients, 18 of whom had 
normal results (intima-media complex < 0.9 mm). 
Patients whose blood pressure could not be regu-
lated despite the therapy (19 patients – 10.8%) 
were subjected to fundus examination, the result of 
which were changes of II degree.   

Success in achieving the target values of spe-

cific parameters was shown in Graph 1.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Acta Medica Medianae 2020, Vol.59(4)                                        Non-invasive parameters in treated hypertensive patients have... 

72 

 

 
 

Figure 1. Direct bivariate correlation be-tween glycaemia and creatinine values. 

 

 
 

 
 
 
 
 
 

 
 
 
 

 
 
 

 
 
 
 
 
 

 
 
 

Graph 1. Success in achieving the target values in accordance with European guidelines 
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Discussion 

 
Vascular events (stroke and coronary dis-

ease) had a significant share in the structure of 
adverse events analyzed in this study. As for non-
vascular events, atrial fibrillation was very important 
as well. This could account for the difference be-
tween the group with adverse event and the group 
without adverse events in terms of left atrial size. 
This difference became irrelevant if we observed pa-
tients with vascular complications only. Vaziri et al. 
proved that systolic and diastolic pressure level led 
to the increase of left ventricle, but that this was not 
the only cause (8). Moreover, age and body mass 
index played a very important role. According to the 
research of Dan et al. arterial hypertension was an 
important factor for the occurrence of composite 
events in patients with atrial fibrillation, but that it 
was not an independent prognostic marker in one-
year total mortality (9). Higher value of total cho-
lesterol in group of patients without adverse events 
could be explained by intensive statin therapy, as 
the difference in the use of statin was not recorded 
in the two subgroups.  

Left ventricular hypertrophy occurred as a 
result of various factors, such as high arterial blood 
pressure, numerous neurohumoral factors and ge-
netic factors (10). Patients with left ventricular hy-
pertrophy who participated in this study were older, 
had longer history of treating arterial hypertension, 
higher values of systolic and diastolic blood pressure 
measured at home and during 24-hour ambulatory 
monitoring, but did not have high blood pressure 
measured in ambulatory conditions. Monitoring of 
blood pressure in ambulatory conditions was easier, 
but pressure was controlled better if home mea-
surement was included in the entire process (11). 
This was cheaper and easier way of controlling blood 
pressure, and the studies showed that the results 
had good correlation with 24-hour ambulatory blood 
pressure measurement (12, 13). Niiramen et al. 
pointed out that even a one-day measurement could 
have prognostic significance. However, blood pres-
sure should be measured at home for at least seven 
days in order to obtain the proper hypertension 
diagnosis (14). On the other hand, home measure-
ment of blood pressure could predict morbidity and 
mortality of patients with arterial hypertension (15, 
16). Having in mind literature data, the results of 
this research were compatible in terms of blood 
pressure rate and age. However, one could argue 
the fact that duration of arterial hypertension treat-
ment correlated and acted as independent prognos-
tic marker for the occurrence of left ventricular 
hypertrophy. It was hard to determine the moment 
when hypertension occurred and the moment when 
systematic treatment was initiated. Increased use of 
ACE inhibitors/angiotensin II receptor blocker was in 
accordance with the guidelines for treating arterial 
hypertension, having in mind that most potent me-

dications for hypertrophy regression were the medi-
cations from this group (1, 17). 

In terms of hypertension, kidney is the sec-
ond target organ and its damage should be detected 
by non-invasive methods on regular basis. According 
to the consensus of the three European associa-
tions: the European Association of Cardiovascular 
Imaging, the European Society of Cardiology Council 
on Hypertension and the European Society of Hyper-
tension, assessment of glomerular filtration rate, 
detection of microalbuminuria and definition of albu-
min-creatinine ratio in urine are recommended for 
early detection of kidney damage (18). However, 
due to insufficient availability, we usually measure 
creatinine and calculate glomerular filtration for all 
patients, as we have done to all patients who parti-
cipated in this study. It is important to mention that 
it takes several years to change glomerular filtration 
arte (19). After diabetes, arterial hypertension is an 
important cause of kidney failure. Appropriate regu-
lation of blood pressure reduces the frequency of 
kidney failure and vice versa, higher blood pressure 
measured by 24-hour ambulatory monitoring in-
creases the frequency of kidney function deterio-
ration (20, 21). Our study has demonstrated the 
connection between glomerular filtration rate and 
systolic blood pressure. Some studies have shown 
that dyslipidemia increases the risk of kidney failure 
(22). However, there are studies which have not 
confirmed the results illustrated in our study (23). 
Our study has found the correlation between gly-
caemia and creatinine. However, our study has not 
confirmed the correlation between glomerular filtra-
tion and diabetes, even though it has been con-
firmed in other studies (22). 

Even though the guidelines emphasize the 
necessity of conducting ultrasound examination of 
carotid arteries as markers of vascular damage, it is 
not easy to conduct such examination in clinical con-
ditions, and thus we have managed to conduct ultra-
sound examination in 31.8% patients (18). Even 
though they were mentioned in the guidelines, pulse 
velocity test and ankle–brachial index were not con-
ducted during the study due to their unavailability. 
Detection of microvascular changes in the brain by 
means of magnetic resonance were not conducted 
because majority of patients had no neurological 
deteriorations, no deterioration of cognitive function, 
except one patient with verified dementia and 
changes during magnetic resonance of the brain. 
Patients with acute cerebrovascular events were 
subjected to detailed neurological diagnostics and 
therapy.   

 
Conclusion 
 

Routine non-invasive parameters in patients 
with arterial hypertension cannot predict five-year 
treatment outcome during the treatment, but have a 
good correlation with the degree of target organ 

damage. 
 

 
 
 
 



Acta Medica Medianae 2020, Vol.59(4)                                        Non-invasive parameters in treated hypertensive patients have... 

74 

 
References 

 
 
 
 

1. The Task Force for the management of arterial hyper-
tension of the European Society of Hypertension and 
of the European Society of Cardiology. 2013 ESH/ESC 
Guidelines for the management of arterial hyper-
tension. Eur Heart J 2013;34:2159-2219.  
[CrossRef] [PubMed] 

2. A Report of the American College of Cardiology/ 
American Heart Association Task Force on Clinical 
Practice Guidelines. 2017 ACC/AHA/AAPA/ABC/ACPM/ 
AGS/APhA/ASH/ASPC/NMA/PCNA Guideline for the 
Prevention, Detection, Evaluation, and Management of 
High Blood Pressure in Adults. Available from: URL: 
http://hyper.ahajournals.org/lookup/suppl/doi:10.116
1/HYP.0000000000000065/-/DC2  

3. The SPRINT Research Group. A randomized trial of 
intensive versus standard blood-pressure control. N 
Engl J Med 2015;373:2103-16.  
[CrossRef] [PubMed] 

4. ACCORD Study Group. Effects of intensive blood pres-
sure control in type 2 diabetes mellitus. N Engl J Med 
2010;362:1575-85. [CrossRef] [PubMed] 

5. Kotseva K, Wood d, De Bacquer D, De Backer G, 
Rydén L, Jennings C, et al. EUROASPIRE IV: A 
European society of cardiology survey on the lifestyle, 
risk factor and therapeutic management of coronary 
patients from 24 european countris. Eur J Prev Cardiol 
2016;23(6):636-48. [CrossRef] [PubMed] 

6. Cockcroft D, Gault MD. Prediction of Creatinine 
Clearance from Serum Creatinine. Nephron 1976;16: 
31-41. [CrossRef] [PubMed] 

7. Devereux RB, Reichek N. Echocardiographic determi-
nation of left ventricular mass in man. Anatomic 
validation of the method. Circulation 1977;55:613-18. 
[CrossRef] [PubMed] 

8. Vaziri SM, Larson MG, Lauer MS, Benjamin EJ, Levy D. 
Influence of blood pressure on left atrial size. The 
Framingham Heart Study. Hypertension 1995;25: 
1155-60. [CrossRef] [PubMed] 

9. Dan GA, Badila E, Weiss E, Laroche C, Boriani G, Dan 
A, et al. Arterial hypertension in patients with atrial 
fibrillation in Europe: A report from the EURO-
bservational Research Programme pilot survey on 
atrial fibrillation. Int J Cardiol 2018;254:136-141.  
[CrossRef] [PubMed] 

10. Katholi RE, Couri DM. Left Ventricular Hypertrophy: 
Major Risk Factor in Patients with Hypertension: 
Update and Practical Clinical Applications. Internatio-
nal Journal of Hypertension 2011;2011:495349.  
[CrossRef] [PubMed] 

11. Cappuccio FP, Kerry SM, Forbes L, Donald A. Blood 
pressure control by home monitoring: meta-analysis 
of randomized trials. Br Med J 2004;329(7458):145-8. 
[CrossRef] [PubMed] 

12. Mancia G, Bombelli M, Brambilla G, Facchetti R, Sega 
R, Toso E, et al. Long-term prognostic value of white 
coat hypertension: an insight from diagnostic use of 
both ambulatory and home blood pressure measure-
ments. Hypertension 2013;62(1): 168-74.  
[CrossRef] [PubMed] 

13. Weber MA, Schiffrin EL, White WB, Mann S, Lindholm 
LH, Kenerson JG, et al. Clinical practice guidelines for 
the management of hypertension in the community a 

statement by the American Society of Hypertension 
and the International Society of Hypertension. J 
Hypertens 2014;32(1): 3-15. [CrossRef] [PubMed] 

14. Niiranen TJ, Asayama K, Thijs L, Johansson JK, Hara 
A, Hozawa A, Tsuji I, et al. Optimal Number of Days 
for Home Blood Pressure Measurement. Am J 
Hypertens 2015;28(5):595-603. [CrossRef] [PubMed] 

15. Shimbo D, Pickering TG, Spruill TM, Abraham D, 
Schwartz JE, Gerin W. Relative utility of home, ambu-
latory, and office blood pressures in the prediction of 
end-organ damage. Am J Hypertens 2007;20(5): 
476-82. [CrossRef] [PubMed] 

16. Breaux-Shropshire TL, Judd E, Vucovich LA, 
Shropshire TS, Singh S. Does home blood pressure 
monitoring improve patient outcomes? A systematic 
review comparing home and ambulatory blood pres-
sure monitoring on blood pressure control and patient 
outcomes. Integrated Blood Pressure Control 2015;8: 
43-9. [CrossRef] [PubMed] 

17. Fagard RH, Celis H, Thijs L, Wouters S. Regression of 
left ventricular mass by antihypertensive treatment. A 

meta-analysis of randomized comparative studies. 
Hypertension 2009;54: 1084-91.  
[CrossRef] [PubMed] 

18. Perrone-Filardi P, Coca A, Galderisi M, Paolillo S, 
Alpendurada F, de Simone G, et al. Non-invasive 
cardiovascular imaging for evaluating subclinical target 
organ damage in hypertensive patients. A consensus 
paper from the European Association of Cardiovas-
cular Imaging (EACVI), the European Society of 
Cardiology Council on Hypertension, and the European 
Society of Hypertension (ESH). Eur Heart J 2017; 
18:945-60. [CrossRef] [PubMed] 

19. Ohno M, Deguchi F, Izumi K, Ishigaki H, Sarui H, 
Sasaki A, et al. Correlation between Renal Function 
and Common Risk Factors for Chronic Kidney Disease 
in a Healthy Middle-Aged Population: A Prospective 
Observational 2-Year Study. PLoS ONE 9(11): 
e113263. [CrossRef] [PubMed] 

20. Bakris GL, Williams M, Dworkin L, Elliott WJ, Epstein 
M, Toto R, et al. Preserving renal function in adults 
with hypertension and diabetes: a consensus ap-
proach. National Kidney Foundation Hypertension and 
Diabetes Executive Committees Working Group. Am J 
Kidney Dis 2000;36(3):646-61. [CrossRef] [PubMed] 

21. 21. Agarwal R, Andersen MJ. Prognostic importance of 
ambulatory blood pressure recordings in patients with 
chronic kidney disease. Kidney Int 2006; 69(7): 
1175–1180. [CrossRef] [PubMed] 

22. Salinero-Fort MA, Andres-Rebollo FJ, de Burgos-Lunar 
C, Gómez-Campelo P, Chico-Moraleja RM, López de 
Andrés A, et al. Five-Year Incidence of Chronic Kidney 
Disease (Stage 3-5) and Associated Risk Factors in a 
Spanish Cohort: The MADIABETES Study. PLoS ONE 
10(4): e0122030. [CrossRef] [PubMed] 

23. Retnakaran R, Cull CA, Thorne KI, Adler AI, Holman 
RR, UKPDS Study Group. Risk factors for renal dys-
function in type 2 diabetes: U.K. Prospective Diabetes 
Study 74. Diabetes 2006;55(6):1832-39.  
[CrossRef] [PubMed] 
 

 

 

 

https://doi.org/10.1093/eurheartj/eht151
https://pubmed.ncbi.nlm.nih.gov/23817082/
http://hyper.ahajournals.org/lookup/suppl/doi:10.1161/HYP.0000000000000065/-/DC2
http://hyper.ahajournals.org/lookup/suppl/doi:10.1161/HYP.0000000000000065/-/DC2
https://doi.org/10.1056/NEJMoa1511939
https://pubmed.ncbi.nlm.nih.gov/26551272/
https://doi.org/10.1056/NEJMoa1001286
https://pubmed.ncbi.nlm.nih.gov/20228401/
https://doi.org/10.1177/2047487315569401
https://pubmed.ncbi.nlm.nih.gov/25687109/
https://doi.org/10.1159/000180580
https://pubmed.ncbi.nlm.nih.gov/1244564/
https://doi.org/10.1161/01.CIR.55.4.613
https://pubmed.ncbi.nlm.nih.gov/138494/
https://doi.org/10.1161/01.HYP.25.6.1155
https://pubmed.ncbi.nlm.nih.gov/7768556/
https://doi.org/10.1016/j.ijcard.2017.10.092
https://pubmed.ncbi.nlm.nih.gov/29407080/
https://doi.org/10.4061/2011/495349
https://pubmed.ncbi.nlm.nih.gov/21755036/
https://doi.org/10.1136/bmj.38121.684410.AE
https://pubmed.ncbi.nlm.nih.gov/15194600/
https://doi.org/10.1161/HYPERTENSIONAHA.111.00690
https://pubmed.ncbi.nlm.nih.gov/23716584/
https://doi.org/10.1097/HJH.0000000000000065
https://pubmed.ncbi.nlm.nih.gov/24270181/
https://doi.org/10.1007/s10884-015-9488-0
https://pubmed.ncbi.nlm.nih.gov/25399016/
https://doi.org/10.1016/j.amjhyper.2006.12.011
https://pubmed.ncbi.nlm.nih.gov/17485006/
https://doi.org/10.2147/IBPC.S49205
https://pubmed.ncbi.nlm.nih.gov/26170715/
https://doi.org/10.1161/HYPERTENSIONAHA.109.136655
https://pubmed.ncbi.nlm.nih.gov/19770405/
doi:%2010.1093/ehjci/jex094.
https://pubmed.ncbi.nlm.nih.gov/28977550/
doi:%2010.1371/journal.pone.0113263
https://pubmed.ncbi.nlm.nih.gov/25396414/
https://doi.org/10.1053/ajkd.2000.16225
https://pubmed.ncbi.nlm.nih.gov/10977801/
https://doi.org/10.1038/sj.ki.5000247
https://pubmed.ncbi.nlm.nih.gov/16467785/
doi:%2010.1371/journal.pone.0122030
https://pubmed.ncbi.nlm.nih.gov/25856231/
https://doi.org/10.2337/db05-1620
https://pubmed.ncbi.nlm.nih.gov/16731850/


Non-invasive parameters in treated hypertensive patients have...                                                                Dragan Đorđević et al. 

75 

 

Originalni rad UDC: 616.12-008.331.1-07-08 

doi:10.5633/amm.2020.0409 

 
 

 
 

 

NEINVAZIVNI PARAMETRI KOD HIPERTENZIVNIH BOLESNIKA, KOJI 
SE LEČE, BOLJE KORELIRAJU SA OŠTEĆENJEM CILJNIH ORGANA U 
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Cilj istraživanja bio je ispitati koji od rutinskih neinvazivnih parametara može, kod 

lečenih bolesnika od arterijke hipertenzije, predvideti nastanak oštećenja ciljnih organa i ishod 
bolesti, tokom pet godina praćenja. U istraživanje je uključeno 176 bolesnika (prosečne 
starosti 66,9 godina ± 9,3 godine) sa arteijskom hipertenzijom, koji su bili prethodno lečeni, 
prosečno 144 meseci ± 90 meseci. Praćenje bolesnika nastavljeno je još prosečno 63,6 
meseci. Prosečne vrednosti dvadesetčetvoročasovnog ABPM bile su za sistolni (SBP) 121,5 

mmHg ± 14,6 mmHg i za dijastolni (DBP) 69,1 mmHg ± 9,2 mmHg. Dijabetes je imalo 36 
(20,4%) bolesnika, a poremećaj lipida 115 (65,4%) bolesnika. Hipertrofiju leve komore (LVH) 
imalo je 116 (63,4%) bolesnika. Indeks mase leve komore bio je prosečno 135,4 g/m2 ± 30,7 
g/m2. Tokom perioda praćenja registrovan je 21 (11,9%) novi događaj, od toga 3 (1,7%) 
šloga, 6 (3,4%) akutnih koronarnih događaja sa sledstvenom revaskularizacijom, dve stabilne 
angine pektoris (2,6%), dve implantacije pejs-mejkera (2,6%), jedna akutna tromboza 
arterije nogu (0,6%), jedna demencija (0,6%) i 6 (3,4%) novih atrijalnih fibrilacija. Nezavisni 
prediktor za ukupne nove događaje bila je veličina leve pretkomore (koeficijent beta 0,295; p 
< 0,01). Bolesnici sa LVH imali su značajno veće SBP i DBP dobijenog iz dvadesetčetvoro-
časovnog ABPM i kućnog merenja (p < 0,01). Nezavistan prediktor za prisustvo LVH bila je 
dužina lečenja hipertenzije (koeficijent beta 0,180; p < 0,03). Prediktori nižih vrednosti 
klirensa kreatinina (za model p < 0,01) bile su godine starosti (beta 0,187; p < 0,02) i 
vrednosti glikemije (koeficijent beta 0,232; p < 0,01). Rutinski neinvazivni parametri kod 
bolesnika sa artrijskom hipertenzijom tokom lečenja, ne mogu predvideti petogodišnji ishod 
lečenja, ali dobro korelišu sa oštećenjem ciljnih organa. 
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