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Abstract

Background. Cardiovascular diseases, in particular coronary heart disease (CHD) associated
with hypertension, are an important medical and social problem. Objective. To study the effects of
hypertension on primary disability in patients with CHD after percutaneous coronary intervention —
coronary angioplasty and stenting. Design and methods. The study was conducted in the office of
medical and social examination (St Petersburg). The main group consisted of 65 hypertensive (III grade)
patients with CHD after coronary stenting. The comparison group included 49 patients with CHD without
known hypertension. Results. There was a higher occurrence of left ventricular hypertrophy (LVH) (92,3
and 69,4 %, p <0,01), more severe impairment of LV systolic function (ejection fraction — 56,3 = 1,1
and 48,1 = 1,0 %, p < 0,001), lower tolerance to physical load, more severe chronic heart failure in
hypertensive patients with CHD compared to non-hypertensive subjects. Evaluation of clinical outcomes
of coronary stenting showed higher re-occurrence rate of CHD symptoms in hypertensive patients than
in the comparison group (27,7 and 12,2 % respectively, p < 0,05). The rate of disability was higher
in hypertensive patients with CHD compared to subjects with normal blood pressure. Conclusion.
Hypertensive patients with CHD and high blood pressure have poorer outcomes of percutaneous coronary
intervention procedures, higher rate of disability and require more rehabilitation procedures.
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Pesrome

AKTyaabHOCTh. CepaeuHo-cOCyIUCThIE 3a00IeBaHMsI OCOOCHHO COYETAaHUE MIIEMUYECKOH 00-
ne3uu cepaua (MUbC) u aprepuanbhoil runepren3uu (Al'), sBISIIOTCS OAHONW M3 BAXKHEUILIUX METUKO-
COLIMAIBHBIX Mpo0sieM B coBpeMeHHOM mupe. Llesasb ucciaegoBanuss — nsydenue BiusHus AT Ha
MIOKA3aTeNn MEPBUYHON HHBAIUAHOCTH Y 00ibHBIX MBC mocie cTeHTupoBaHUs KOPOHAPHBIX apTEPHiA.
Marepuansl 1 MeToabl. VccnenoBanue ObIIO MPOBEACHO B OIOPO MEIMKO-COIUATBHON SKCIEPTH3BI
Canxkr-IlerepOypra. OcHOBHYIO Tpytiny coctaBuimn 65 60pHbIX MBC mocie npoBeieHus CTEHTHPOBAHMSI
KOPOHAPHBIX apTEPHil, Y KOTOPHIX ObLIa TMAarHOCTUpOBaHa runepronndeckas 6onesnb (I'b) 111 cramun.
I'pynmy cpaBuenust coctaBmiu 49 6onpabIX MBC, y KOTOpBIX HAa MOMEHT uccinenoBanus I'b e Obina
MarHocTupoBaHa. Pe3ysbTarhbl. Y OONBHBIX OCHOBHOM I'pyMITbI OTMEUEHBI 00JIee BRICOKasl BCTpeyae-
MOCTh runepTpoduu nesoro xemynouka (JIXK) (92,3 u 69,4 %, p < 0,01), 6onee BeIpaxkeHHOE HapyIIIe-
Hue cucronndeckoit pynkuu JOK (dppakuums Beiopoca — 56,3 + 1,1 48,1 £ 1,0 %, p <0,001), 6onee
HU3KHE MOKA3aTeN TOJEPAHTHOCTH K (PU3UUECKON Harpyske, Ooiee TsHKENoe TeUeHHE XPOHUUECKON
CEepJEYHOM HETOCTATOYHOCTH, YEM B IpyTiIe cpaBHEHMsI. OLieHKa KIMHUYECKUX UCXO0/10B CTEHTUPOBAHUS
KOpPOHApHBIX apTepuil mokaszasa oosee yactoe Bo3o0HOBIeHHE cuMNTOMOB MBC y 60bHBIX OCHOBHOM
rpynmnsl, 4eM B rpymnme cpaBHenus (27,7 u 12,2 % coorBerctBeHHO). [Ipu ananuse nokasarenei nep-
BUYHOM MHBAJIMIHOCTH OTMEUEHO, YTO OOJIbHBIE TPYIIITBI CPABHEHHUS 3HAUNTEIILHO PEKE MPU3HABAINCH
HETPYIOCTIOCOOHBIMU (W C OTPAHUYEHHON TPYAOCIIOCOOHOCTHIO), YEM MAIIMEHTHl OCHOBHOW I'PYIIIHL.
BoiBoabl. Y narnuenTos ¢ coueranueM UBC u I'b 111 craguu ¢ BBICOKMMU MTOKa3aTesIMU apTePHUAIbHOTO
JIaBJICHUSI PE3YJbTaThl CTEHTUPOBAHUS KOPOHAPHBIX apTEPHl XyXkKe, a 4acTOTa HETPYAOCHOCOOHOCTH
BBIIIIE, [10 CPABHEHMIO € JIMIAMH Ipynnbl cpaBHeHUs. bonbHbM ¢ couetanuem UBC u I'b 111 ctagun
Takxke TpedyeTcs MmpoBeieHue 0oJee MMPOKOTO CIEKTPa peabMIMTalHOHHBIX MEp.

KiroueBble cjioBa: apTepuaibHasi TUIIEPTEH3US, HIIEMUYECKasi O0JIE3Hb ceplilia, CTEHTHPOBAHUE
KOPOHAapHBIX apTEepUI.

Cmamws nocmynuna 6 peoakyuio 02.06.14 u npunama x neuamu 03.08.14.

Introduction

Nowadays, hypertension (HTN) is one of
the most important medical and social problems
with high prevalence in different countries
[1-3]. Structural and functional changes of the
microvasculature is an important component of
HTN pathogenesis contribute to the formation and
progression of organ damage, and may play role in
the development of associated clinical diseases,
such as coronary artery disease (CAD) [4, 5].
Violations at different levels of the circulatory
system are probably interrelated and may either
compensate or, conversely, exacerbate each other
being of particular importance in the advanced
HTN stages [5, 6]. At the same time the issues of
disability, including permanent disability, and its
causes are underexplored.

The purpose of our study was to assess the role
of HTN in the occurrence of primary disability in
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patients with CAD after coronary artery angioplasty
and stenting.

Design and methods

The study was conducted in the Centre
of medical and social expert examination
(of CMSEE) St Petersburg from September
2012 to May 2014. The main group included
65 patients with CAD and HTN III stage with
achieved 1 degree of blood pressure elevation
who underwent coronary artery angioplasty and
stenting. Exclusion criterion for the main group
was the presence of symptomatic HTN. The
average age of patients from the main group
was 58.6 £ 1.2 years old. The comparison
group included 49 patients with CAD after
coronary artery angioplasty and stenting without
HTN. Their average age was 57.2 + 1.2 years.
All patients underwent primary (3—6 months
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after coronary artery angioplasty and stenting)
examination in the CMSEE.

Sixty-three 63 patients from the main group
and 41 patients from the comparison group
were re-examined: those with the first degree
disability — in 2 years, those with 2nd and 3d
degree disability — one year after the initial
examination (those who were not considered
disabled at primary examination did not undergo
re-examination in the CMSEE). The indications
for coronary angioplasty and stenting in both
groups were myocardial infarction (MI) during
the first 48 hours (78.5 and 73.5 %, respectively,
p > 0.05); unstable angina (13.8 and 10.2 %,
respectively, p > 0.05); high functional class
(FC) exertional angina pectoris (7.7 and
16.3 %, respectively, p > 0.05). Complete
revascularization was performed in 75.4 %
cases in the main group and in 83.7 % subjects in
the control group (p > 0.05). At the time of
examination in the CMSEE the drug therapy in
the main and control groups were as following:
B-blockers were prescribed for 86.2 and 83.7 %
patients, respectively (p > 0.05); statins —
for 86.2 and 85.7 %, respectively (p > 0.05);
angiotensin converting enzyme inhibitors — for
63.1 and 6.1 % (p <0.001); angiotensin receptor
blockers — for 18.5 and 2.0% (p < 0.01);
diuretics — for 16.9 and 10.2% (p > 0.05);
calcium channel blockers — for 21.5 and 12.2%
(p > 0.05); nitrates — for 15.3 and 4.1% (p
< 0.05); antiplatelet therapy — for 95.4 and
95.9 %, respectively (p > 0.05).

The conventional clinical, instrumental and
laboratory parameters were assessed according
to the standards for CAD and HTN diagnostics
and management before examination at CMSEE
[7]. Twelve-channel standard electrocardiography
(ECG) was performed to determine the heart
rate, cardiac conduction parameters, presence
of ischemic changes, myocardial scarring, heart
hypertrophy, systolic and diastolic overload,
repolarization.

Echocardiography (ECHO) was carried out
by «SonoAce 8000» (Medison, Korea) according
to standard procedure. The following parameters
were assessed: ejection fraction (EF) by Simpson
method, end-systolic, end-diastolic size of heart
chambers, akinetic and hypokinetic wall motions
and myocardial wall thickness. EF reduction till
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45-50% was considered insignificant, 35-45% —
moderate, 25-3 5 % — severe, below 25 % — very
severe.

All patients underwent bicycle ergometry
(BEM) with the use of diagnostic system
«CardioSoft» version 6.0 GE Medical Systems
(Germany). Step-by-step with increased load
technique was used. ECG and blood pressure
(BP) were recorded for the report in the pretest
on the 2nd minute of each stage, on the 1st, 3rd,
5th minute of the recovery period. The assessed
parameters included the capacity of the physical
load (W) and the amount of the applied load (kg
x m). Ambulatory BP monitoring (ABPM) was
performed by the «Tonoport IV» device (Hellege,
Germany). We analyzed the mean values of systolic
(SBP) and diastolic (DBP) blood pressure. HTN
was diagnosed in accordance with the ESH/ESC
2013 guidelines based on the results of clinical
BP and ABPM data [8, 9]. Statistical analysis was
performed using a computer IBM PC/AT and the
software package Excel and Statistica version
6.0. Parametric methods were used, and data are
presented as mean values and standard deviation;
Student and Mann-Whitney tests were used.
Differences were considered significant p < 0.05.

Results and discussion

The study included 114 patients with CAD
aged from 38 to 85 years old. The groups were
comparable by male: female ratio: 73.8 %;
26.2% in the main group and 79,6 %: 20,4 % in
comparison group (p > 0.05), respectively. The
duration of CAD in patients from the main group
was significantly greater than in the comparison
group: 7.1 £0.5vs. 5,6 £0,5 years, respectively (p
<0.05). According to ABPM data mean SBP/DBP
was 155.6 + 4.1/86.5 £ 2.8 mm Hg in the main
group and 131.4 = 3.9/72.8 £ 2.1 mm Hg in the
comparison group (p<0.001). Before examination in
the CMSEE the majority of the patients from both
groups were engaged in the mental work (58.5 and
75.5 %, respectively, p > 0.05), 41.5% and 24.5%
subjects performed physical work in the main
and comparison groups, respectively (p > 0.05).
Patients from the main group rarely (p<0.05)
return to work than those from the comparison
group. For example, 26.1 % patients from the
main group returned to their previous employment
(88.2% had mental work, and 11.8 % — physical
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work), while 46.9 % patients returned to work in
the comparison group (78.3 % had mental work,
and 21.7% — physical work). The lower rate of
return to work in the main group may be due to
lower professional orientation, lack of assistance in
finding employment, which indicates the need
for better professional rehabilitation in these
patients. The occurrence rate of ECG-signs of
left ventricular hypertrophy was significantly
higher in the main group than in the comparison
group (92.3 and 69.4%, p < 0.01), which may be
due to the myocardial remodeling in response to
excessive BP load.

According to the results of the initial
examination at CMSEE LVEF was similar in both
groups (45.9 £ 1.5 and 49.5 £ 1.0 %, respectively,
p > 0.05). The rate of LV systolic dysfunction
was 63.1% in the main group and 24.5% in the
comparison group (p < 0.001). According to
the re-examination results the average EF was
significantly lower in the main group than in the
comparison group (48.1 £ 1.0 and 56.3 = 1.1%,
respectively, p < 0.001). Ater coronary artery
angioplasty and stenting LVEF improved faster in
CAD patients without HTN compared to the
main group that might be related to the cardiac
remodeling in hypertensive subjects.

We evaluated cardiovascular morbidity in both
groups. The severity of clinical symptoms of angina
pectoris 3—6 months after coronary angioplasty and
stenting was comparable in both groups. FC II

ORIGINAL ARTICLE

angina pectoris was diagnosed in 67.3% in the
main group and in 52.3% in the control group
(p > 0.05); FC III angina pectoris — in 14.3%
and 21.5 %, respectively (p > 0.05). Chronic heart
failure (CHF) I FC is more common in comparison
group (49.2 and 73.5 % in the main and comparison
groups, respectively, p < 0.01), while CHF FC III
was more frequently recorded in the main group
(44.6 and 20.4 %, respectively, p < 0.001). At the
same time, HTN 3rd degree was registered in
86.2 %, while HTN 2nd degree was found in 13.8 %
patients with FC III heart failure in the main group.
We speculate that it might result from the lower
compensatory possibilities in patients with CHD
and uncontrolled HTN 3rd degree. The rate of
MI was 87.7 and 85.7% in the main comparison
groups, respectively (p > 0.05), probably related to
the patients selection for endovascular treatment.
Diabetes mellitus was diagnosed in 10.2 and
21.5 % patients in the main and comparison groups,
respectively (p > 0.05).

At primary examination in CMSEE by BEM,
mean capacity of physical load was comparable in
the study and comparison groups: 59.7 = 5.1 and
68.7 = 4.3 W, respectively (p > 0.05). At 10—
12-month re-examination the average power of
the applied physical load was lower in the main
group (63.9 £ 4.0 and 80.3 + 50 W, respectively,
p < 0.05). A similar trend was observed for the
parameters of mean physical load assessed by
ECG monitoring. Thus, at initial examination in

Figure 1. Clinical outcomes of coronary angioplasty and stenting
in patients from the main and comparison groups
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CMSEE it was comparable in both groups (609.2
+45.7 and 706.1 + 49.1 kg x m, respectively, p
> 0.05), while 10—12 months later the average
capacity of the physical load was significantly
lower in the main group (615.1 + 39.1 and 743.4
+ 45.6 kg x m, respectively, p < 0.05). These
data indicate lower compensatory possibilities in
the study group and, as a consequence, worse
rehabilitation prognosis.

Figure 1 presents the rate of the major clinical
outcomes of coronary angioplasty and stenting in
the studied groups. The rate of favorable outcomes
was comparable in both groups. Higher rate of
the recurrent angina pectoris FC II and III was in
the main group. Among them 55.6 % were males.
Recurrent symptoms of CAD were observed in
38.8% in subjects with three-vessel disease, in
22.2% in patients with two-vessel lesions; in
22.3% — in patients with the lesions of the left
anterior descending artery; in 16.7 % — in patients
with lesions of the main trunk of the left coronary
artery. Among them 83.3 % patients had HTN 3rd
degree attained, and 16.7 % subjects had HTN
2nd degree. The frequency of re-revascularization
(due to the symptoms relapse within one year
after coronary angioplasty and stenting) was
comparable in both groups.

At primary examination in CMSEE disability
of different severity was established (Table. 1):
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disability of first degree was detected in 10.8%
in the main group and in 8.2 % in the comparison
group (p > 0.05). The disability of 2nd degree was
detected in 26.2 and 24.5 %, respectively (p > 0.05),
and the disability fo 3rd degree — in 60 and 51 %,
respectively. Cardiovascular disorders not leading
to the disability were less frequent in the main
group (3 and 16.3 %, respectively, p < 0.05).

At re-examination in CMSEE disability of 1st
degree was established in 11.1 and in 7.3 % in the
main and comparison groups (p>0.05); disability
of the second degree — in 31.7 and 24.4% (p >
0.05), respectively; disability of the 3rd group —
in 55.6 and 56.2% (p > 0.05), respectively. The
disability signs were not found in 1.6 % in the main
group and in 12.1 % in the control group (p <0.05).
The change in disability rates (increased number
of patients without disability signs at primary and
secondary examination) might reflect a better
rehabilitation prognosis among patients with CAD
without HTN compared to the hypertensives.

Conclusion

Thus, the disability rates and rehabilitation
prognosis after coronary angioplasty and stenting
are worse in hypertensive patients with CAD
compared to subjects with CAD without HTN. The
rate of unrecognized disability is higher among
patients with CAD without HTN than among

Table 1
CHARACTERISTICS OF DISABILITY IN THE STUDY AND CONTROL GROUPS
Main srou Comparison
Disability category group, group, p-level
n =65
n =49
Limited ability to work, 3¢ degree, % 10.8 8.2 >0.05
Limited ability to work, 2" degree, % 23.8 26.8 >0.05
Limited ability to work, 1* degree, % 654 65 >0.05
Limited ability to self-service, 2" degree, % 15.4 10.2 >0.05
Limited ability to self-service,1* degree, % 18.5 14.3 >0.05
Reduced mobility, 2™ degree, % 16.9 8.2 >0.05
Reduced mobility, 2™ degree, % 21.5 10.2 >0.05
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hypertensive subjects with CAD. The results
of our study may indirectly indicate the higher
need for rehabilitation, including medical
rehabilitation (wider range of medical treatment,
physiotherapy, optimization of physical activity
and treatment at a health resort), professional
rehabilitation (employment and the development of
employment recommendations), and psychosocial
rehabilitation.
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