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PECULIARITIES OF PHARMACOTHERAPY IN ARTERIAL HYPERTENSION AND 

COMORBID PATHOLOGY (Abstract): In patients with arterial hypertension (AH) pharma-

cotherapy often remains ineffective because of comorbid pathology. Research of haemod y-

namic and metabolic processes in such patients allows prescribe effective antihypertensive 

medicines, improve life quality and prognosis.  Material and methods: 60 patients with 

AH, coronary artery disease and obesity were divided into three groups: 1st group was treat-

ed with  lisinopril + atorvastatin + aspirin (regimen I); 2nd group was treated with lisinopril + 

atorvastatin + bisoprolol + aspirin (regimen II); 3 rd group was treated with lisinopril + bi-

soprolol + indapamide + atorvastatin + aspirin (regimen III). Laser correlation spectrometry 

(LCS) was used to evaluate the homeostatic alterations. Results: All regimens were equally 

effective in normalization of systolic blood pressure and did not influence the ejection fra c-

tion. Only in the 3rd group was determined significant increase of glomerular filtration rate 

(92.732.12 vs 79.6213.62 ml/min/1.73m2). The LCS test showed that these patients had 

high level of light scattering particles IV, which may be caused by activation of anabolic 

processes. In other groups, spectral alterations were not so expressive. Conclusions: Pre-

scription of antihypertensive therapy cause homeostatic and metabolic alterations, which 

may influence the efficacy of treatment. Keywords: PHARMACOTHERAPY, COMORBID 

PATHOLOGY, LASER CORRELATION SPECTROMETRY.  

A considerable growth of cardio-

vascular diseases, especially among the 

elder patients, is observed all over the 

world and in Ukraine. Primary hyperten-

sion (PH) and coronary artery disease 

(CAD) are the main causes of cardio-

vascular morbidity (41.8% / 38.3, accord-

ingly) [1]. PH combined with CAD make 

worse patient's prognosis and lead to ad-

verse outcomes [2]. High level of systolic 

blood pressure is one of the main risk fac-

tors of CAD and its complications [3]. 

Thus, addition of CAD to PH increases 

cardiovascular risk to high level [4]. It was 

proved by PROGRESS investigation, 

which confirmed that every 4
th

 death from 

CAD is caused by increased blood pressure 

[3]. In elderly patients, PH is complicated 

with CAD in 67.7% cases [1].  

In patients with CAD combined with 

PH obesity is one of the most common 

comorbidities [5]. Our previous investiga-
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tions determined negative impact of the 

obesity in heart failure, atrial fibrillation 

and decompensation of the patient state [6]. 

Patients with obesity and PH have high 

cardiac preload caused by the growth of 

circulating blood volume and high postload 

caused by high arterial stiffness [7].  

In the elderly patients, choice of effec-

tive pharmacotherapy (PT) is complicated 

with numerous comorbidities, pharmacoki-

netic and pharmacodynamic peculiarities 

[8, 9, 10]. Nowadays there are not enough 

methods, which allow to determine the 

influence of PT on metabolic processes [8, 

11]. This leads to low efficacy of antihy-

pertensive treatment [3]. So it is important 

to provide complex sanogenetic monitoring 

in all patients with PH. Laser correlation 

spectrometry (LCS) is one of the most 

common methods, which allows quickly 

determine and analyze the metabolic disor-

ders [12, 13, 14].  

 

MATERIAL AND METHODS 

In Odessa University Clinic (Ukraine) 

60 patients with PH, CAD and obesity  

were treated according to clinical recom-

mendations [4, 15, 17, 18]. All patients 

were divided into three groups: the 1
st 

(n=20) was given lisinopril + atorvastatin + 

aspirin (regimen I), the 2
nd

 (n=20) was 

given lisinopril + atorvastatin + bisoprolol 

+ aspirin (regimen II); the 3
rd

 (n=20) was 

given lisinopril + bisoprolol + indapamide 

+ atorvastatin + aspirin (regimen III). Ex-

clusion criteria: myocardial infarction and 

stroke in anamnesis. Body mass index 

(BMI) and glomerulal filtration rate (GFR) 

were calculated in all patients.  

The special research method for estima-

tion of plasma metabolic features was LCS 

[13]. It helps to measure spectral character-

istics of the induced monochromatic coher-

ent radiation in biological liquids. That 

makes possible to register particles with 

hydrodynamic radius 1 - 10000 nanome-

ters. Results are presented as a histogram. 

According to our previous studies [13], 

to the I zone (0-10 nanometers) are in-

cluded low-molecular monomeric albu-

mins and glycolipid free complexes; to the 

II zone (11-30 nanometers) are included 

globulin proteins and low-molecular lipo-

protein complexes; to the III zone (31-70 

nanometers) are included high-molecular 

lipoprotein complexes, RNP-,  DNP mole-

cules, the low-molecular immune com-

plexes; to the IV zone (71-150 nanome-

ters) are included mainly constitutive 

immune complexes of the average size. 

Huge particles (≥ 150 nanometers, the V 

zone) are present in patients with allergiz-

ation and an autoimmune sensibilization. 

The particle distribution and their molecu-

lar interaction characterizes different 

pathological states. The presence of xeno-

biotics (e.g. medicines) causes specific 

changes of the initial distribution and may 

characterize the treatment efficacy.  Meta-

bolic features were determined in blood 

plasma before and on the 10th day of PT. 

The investigation was carried out accord-

ing to the method after Bazhora J.I. and 

Noskin L.A. [14].  

The statistical analyze was provided 

with  Statistica 7.0. To measure differences 

between values before and after the treat-

ment we used t-test; p-value of < 0.05 was 

considered to be statistically significant. 

Values are presented as Mean ± Standard 

deviation (SD). 

 

RESULTS 

Mean age (MA) of the investigated pa-

tients was 67.2±5.1 years. Among them 

were 28 males (MA 66.2±8.9 years) and 32 

females (MA 68.3±7.4 years).  All of them 

had obesity with BMI corresponding to the 
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first stage (BMI: 30-35 kg / m2). Diabetes 

mellitus was diagnosed in  26.31% patients 

in the 1st group, in 15% in the 2nd group 

and in 25%  in the 3rd group.  

Before and after the prescription of an-

tihypertensive therapy we determined 

changes of heart rate (HR), systolic and 

diastolic blood pressure (SBP, DBP), ejec-

tion fraction (EF), total cholesterol and 

levels (tab. I).  

After the treatment in the 1
st
 group was 

determined the decrease of SBP (by 35.0 

mm Hg), DBP (by 12.4 mm Hg) and HR 

(by 14/min). EF, GFR and glucose levels 

remained without any changes. Total cho-

lesterol decreased by 1.68 mcmol/L.  

In the 2
nd

 group SBP decreased by 

20.91 mm Hg. DBP, HR and EF remained 

the same. Cholesterol reached the normal 

values (4.78 mmol/L) but glucose level 

increased by 1.14 mmol/L (p>0.05).  

In the 3
rd

 group SBP decreased by 29.8 

mm Hg, DBP by 14 mm Hg, HR by 

9.73/min. Cholesterol level reached the 

target borders (4.68 mmol/l). EF and glu-

cose level remained the same. GFR rate 

increased to 92.73 ml/min/1.73m
2
. 

LCS data showed that only regimen III 

caused a significant growth of light scatter-

ing particles (LSP) IV (on 11.1%), which 

characterize anabolic reactions. Before the 

prescription of regimens I and II preva-

lence of LSP II, III and IV was observed.  

It is typical for catabolic, toxic and allergy-

directed reactions.  

These alterations remained without any 

significant changes after the treatment 

(tab. II). 

Concerning spectral alterations, we de-

termined that hydrolytic alterations re-

mained the same after the prescription of 

regimen I. Normological type even de-

creased by 15.0% and anabolic type in-

creased the same value due to autoimmune 

reactions. Regimen II caused the decrease 

of hydrolytic reactions by 25.0% and 

growth of anabolic reactions by 15.0%.  

Regimen III was characterised by increase 

of hydrolytic and anabolic type reactions 

(10.0% / 25.0%, accordingly) (tab. III). 

 

TABLE I 

Clinical data of all the investigated groups before and after PT 

Clinical 
data 

Regimen I Regimen II Regimen III 
Before the 
treatment 

During the 
treatment 

Before the 
treatment 

During the 
treatment 

Before the 
treatment 

During the 
treatment 

SBP, mm Hg 163.216.1 128.08.6* 151.36.2 130.46.0* 160.711.5 130.99.1 * 

DBP, mm Hg 87.38.5 75.04.6* 83.06.6 85.06.3 94.07.1 80.06.6 * 

HR, bpm 79.613.1 65.69.0* 72.35.1 68.211.2 81.114.7 71.713.0 * 

EF, % 64.86.6 65.66.3 59.88.2 60.68.1 59.39.3 58.88.7 

Cholesterol,  

mcmol/L 
6.31.8 4.60.4* 6.41.2 4.80.4* 5.90.9 4.60.6* 

Glucose,  

mmol/L 
6.01.7 6.31.3 5.40.7 6.51.4 6.51.9 6.70.8 

GFR, 

ml/min/1.73m2 
81.713.7 78.412.6 79.414.8 76.612.1 79.613.6 92.712.1 * 

 *, p< 0.05 vs before treatment. 
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TABLE II 

Subfractional redistribution before and after PT 

LSP 
redistribution 

Regimen I Regimen II Regimen III 

Before PT, 
% 

During PT, 
% 

Before PT, 
% 

During PT, 
% 

Before PT, 
% 

During 
PT, % 

I zone 8.5 7.3 9.4 9.4 10.3 9.2 

II zone 27.4 22.9 37.4 29.2 29.7 26.7 

III zone 27.6 32.5 21.4 25.2 27.0 20.6 

IV zone 33.3 30.9 22.6 26.2 19.3 30.4* 

V zone 3.2 6.4 9.2 10.0 13.7 13.1 

 *, p< 0.05 vs before treatment.  

 

TABLE III 

Direction of spectral alterations before and after PT 

Type of spec-
tral alteration 

Regimen I Regimen II Regimen III 
Before PT, 

% 
During PT, 

% 
Before PT, 

% 
During PT, 

% 
Before PT, 

% 
During PT, 

% 
Normological 25.0 10.0* 0 5.0 15.0 10.0 

Hydrolytic 40.0 40.0 65.0 55.0* 35.0 45.0* 

Anabolic 15.0 30.0* 15.0 30.0* 5.0 30.0* 

Mixed 20.0 20.0 20.0 10.0* 45.0 15.0* 

*, p< 0.05 vs before treatment. 

 

DISCUSSION. 

As we observed from abovementioned 

data, all the three regimens equally caused 

stabilization of SBP, which is the main 

target of antihypertensive PT [19]. DBP 

was significantly lowered with the Ist and 

IIIrd regimens, but in the IInd regimen it 

remained without changes. Significant 

lowering of HR was achieved after the 

prescription of lisinopril. We did not de-

termine any influence of used PT on EF 

rate. 

 In all three groups, total cholesterol 

level was brought to the normal values.  

Regimen II increased glucosa level, but not 

statistically significant. GFR rate didn’t 

changed after regimens I and II, but regi-

men III caused growth of GFR. Thus, as we 

see, such a step-by-step prescription of 

each new drug is very convenient for ob-

serving of it’s influence and helps us to 

optimise the treatment.  

LCS data showed that regimens I and II 

didn’t change the subfractional structure 

and only regimen III caused the growth of 

anabolic reactions. To estimate PT influ-

ence on metabolic processes we have to 

take into account not only subfractional 

structure but also directions of spectral 

alterations.   

We also have to take into account initial 

alterations and compare them with altera-

tions after the PT. Otherwise, the received 

data could be incorrectly interpreted.  

So, regimen I caused lowering of nor-

mological type and in spite of anabolic 

reactions growth, hydrolytic type remained 

the same as before the treatment. Thus, 

regimen I is not effective in correction of 

hydrolytic reactions. Addition of bisoprolol 

(regimen II) caused decrease of hydrolytic 

reactions and simultaneous increase of 
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anabolic ones. So, regimen II change hy-

drolytic as anabolic processes. Regimen III 

(which included indopamide) caused in-

crease of hydrolytic and anabolic reactions. 

So, as we see, we have to compare both 

LCS data: LSP redistribution and spectral 

alterations in order to estimate PT influ-

ence on metabolic processes. In our inves-

tigation spectral alterations appeared to be 

more informative because of proved statis-

tical significance. 

CONCLUSIONS. 

All the prescribed regimens are optimal 

for SPB stabilization but they do not influ-

ence EF. In elderly patients with PH and 

comorbid pathologies PT should be indi-

vidualized. LCS is very sensitive method, 

which allows determine homeostatic altera-

tions and metabolic transformations in the 

process of treatment. Addition of LCS to 

basic clinical, laboratory, and instrumental 

data helps to choose an appropriate PT. 

REFERENCES 

1. Kovalenko VM, Kornatsky VM. Regional features of health level of the Ukraine people. Analytic and 

statistical manual. Kiev, 2013.  

2. Baguet JP, Barone-Rochette G, Mallion JM. Hypertension and coronary heart disease. European 

Society of Hypertension Scientific Newsletter: Update on Hypertension Management. Via Medica 

2012: 25-26.  

3. Lutay MI, Sirenko YM, Materials of the Ukranian  scientific conference  «Prophylaxis and treatment 

of arterial hypertension in Ukraine. Ukrainian cardiologic magazine (Addition 1) 2010, 6-22. 

4. Kovalenko VM, Lutay MI, Sirenko YM. Cardio-vascular diseases. Classification, standards of diag-

nostics and treatment of cardiologic patients. Kiev, 2011. 

5. Thomas F, Bean K, Pannier B. Cardiovascular mortality in overweight subjects. The key role of 

associated risk factors. Hypertension 2005; 46: 654-663. 

6. Shtanko VA, Tofan NV. Comorbidity structure and combined pharmacotherapy features in coronary 

artery disease combined with primary hypertension in the elder. Achievements of biology and medi-

cine 2013; 1: 47-51. 

7. Simone de G. Morbid obesity and left ventricular geometry. Hypertension 2007; 49(1): 7-9. 

8. Mezentseva NV, Leonov MV, Belousov YB. Evaluation of efficiency and safety of the combined 

hypotensive therapy in patients with an arterial hypertension combined with coronary artery disease. 

Arterial hypertension 2005; 11 (4): 257-261. 

9. Lazebnik LB. Aging and polymorbidity. Consilium medicum 2005; 12: 993-996.  

10. Kjeldsen SE, Stenehjem AE, Os I, Hedner T. Treatment of high blood pressure in the elderly. Euro-

pean Society of Hypertension Scientific Newsletter: Update on Hypertension Management. Via Medi-

ca 2012: 57-58. 

11. Lupanov VP. Treatment of arterial hypertension in the patients with coronary artery disease. Russian 

medical journal 2002; 1: 26–32.  

12. Arkhipova EN, Ezhova OA, Alchinova IB. Integrated method of an assessment of condition of organ-

ism protective systems. Pathogenesis 2008; 6(1): 23-27. 

13. Bazhora YI, Noskin LA. Laser correlation spectroscopy in medicine. Odessa: Druk, 2002. 

14. Bazhora YI, Kresyun VI, Noskin LA. Laser correlation spectroscopy of biological liquids in a practi-

cal health protection: methodical recommendations. Odessa: Odessa state medical university, 2003.  

15. Ukraine Ministry of Health. Order № 384 from 24 May 2012. Arterial hypertension. Updated and 

adapted clinical recommendation, evidence based. Available from: 

https://www.moz.gov.ua/ua/portal/dn_20120524_384.html 



Peculiarities of pharmacotherapy in arterial hypertension and comorbid pathology 

1097 

16. Levey AS, Coresh J, Greene T, Stevens LA, Zhang YL, Hendriksen S. et al. Chronic Kidney Disease 

Epidemiology Collaboration. Using standardized serum creatinine values in the modification of diet 

in renal disease study equation for estimating glomerular filtration rate. Ann Intern Med. 2006; 

145(4): 247–254. 

17. Fox K. Garcia MA, Ardissino D, Buszman P, Camici PG, Crea F. et al.  Guidelines on the manage-

ment of stable angina pectoris — executive summary. The Task Force on the Management of stable 

angina pectoris of the European Society of Cardiology Eur Heart J 2006; 27 (11): 1341-1381.  

18. Мansia G, Laurent S, Agabiti-Rosei E. European Society of hypertension. Reapprisal of European 

guidelines on hypertension management: a European Society of hypertension task forse document. J. 

Hypertens 2009; 27: 2121-2158. Available from: www.ish.org.il/2009GuidelinesESH.pdf. 

19. Mancia, G., Fagard, R., Narkiewicz, K., Redon, J., Zanchetti, A., Bohm, M., et al. ESH/ESC Guide-

lines for the Management of Arterial Hypertension: The Task Force for the Management of Arterial 

Hypertension of the European Society of Hypertension (ESH) and of the European Society of Cardi-

ology (ESC). European Heart Journal 2013; 34: 2159-2219. Available from: 

http://dx.doi.org/10.1093/eurheartj/eht151. 

 

 

 

 

EVALUATION OF CLINICAL OUTCOMES IN PATIENTS UNDERGOING  

DUAL VESSEL PERCUTANEOUS CORONARY INTERVENTION USING 

SIROLIMUS-ELUTING CORONARY STENT SYSTEM IN INDIA 

The safety and efficacy of percutaneous transluminal coronary angioplasty (PTCA) has been 

demonstrated in selected patients with symptomatic coronary artery disease. Application of 

PTCA in patients with multiple vessels or in more extensive coronary artery disease has been 

limited, and the safety and short- and long-term efficacy are less clear. Stent implantation has 

added an important dimension to percutaneous re-vascularization strategies and has been 

shown to be an effective rescue device after acute or threatened vessel closure after failed 

PTCA. However, some studies with multivessel disease reported higher restenosis and repeat 

revascularization rates in patients treated with bare metal stents (BMS) than in those after sur-

gical treatment. The introduction of drug-eluting stents (DES) indicating advantage over bare-

metal stents in reducing the restenosis incidence and has narrowed the re-intervention gap be-

tween percutaneous coronary intervention (PCI) and coronary artery bypass graft (CABG) sur-

gery in multivessel coronary artery disease (CAD). Additionally, performing multivessel PCI 

in a single index procedure has potential economic and social advantages. Here, we present our 

experience of the use of the Supralimus-Core sirolimus-eluting stent (SES) in patients with du-

al vessel CAD in an unselected real-world population. No study was especially designed to 

evaluate the safety and effectiveness of SES in patients with dual vessel disease. The study 

shows that, dual vessel Supralimus-Core SES implantation allows safe and effective treatment 

with low rates of TLF at one year follow-up in Indian population (Chandwani P, Prajapati J, 

Porwal S,et al. Evaluation of Clinical Outcomes in Patients Undergoing Dual Vessel Percuta-

neous Coronary Intervention Using Sirolimus-Eluting Coronary Stent System in India. Journal 

of Clinical and Diagnostic Research. 2015, Vol-9(2): 5-9). 
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