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Abstract

Background. The study of predictors that negatively affect the long-term prognosis of patients with an increased risk of
coronary syndrome can improve the effectiveness of measures for the secondary prevention of cardiovascular events.
Aim. To determine the factors that have a negative impact on 5-year survival in patients with acute coronary
syndrome and percutaneous coronary intervention.

Material and methods. 135 patients with acute coronary syndrome enrolled in the “Register of percutaneous
coronary interventions” in 2012-2013 at the Tyumen Cardiology Center, a branch of the Tomsk Research Institute
of Cardiology of the Russian Academy of Sciences, were included in the study. After 12 and 60 months, the clinical
status of patients and ongoing drug therapy were evaluated, and an examination including echocardiography with
an ultrasound scanner, daily monitoring of the electrocardiogram and standard blood pressure measuring was
performed. Laboratory studies included general and biochemical blood tests. To calculate the factors associated
with poor prognosis, a Cox proportional hazards regression model with stepwise inclusion was used. Survival was
assessed by the Kaplan—Meier method using the Log-rank test (logarithmic test).

Results. After 1 year, only three-quarters of patients continued the recommended drug therapy, a similar trend
continued after 5 years of follow-up. The number of patients without any antiplatelet therapy increased from 19.9%
after 12 months to 29.7% after 60 months. Overall survival after 1 year was 97.1%, after 5 years — 86.7%. The risk
of death increased in the presence of chronic kidney disease (risk ratio 15.1; 95% confidence interval 4.30-52.93;
p=0.001); type 2 diabetes mellitus (risk ratio 3.67; 95% confidence interval 1.18—11.43; p=0.025), history of stroke
(risk ratio 9.07; 95% confidence interval 1.85-44.60; p=0.007), in patients with a heart rate >80 beats per minute
[risk ratio 4.3; (95% confidence interval 1.51-12.26; p=0.006) and at pulse pressure >60 mm Hg (risk ratio 4.68; 95%
confidence interval 1.60—13.72; p=0.005)].

Conclusion. The predictors that influenced the 5-year survival of patients after acute coronary syndrome and
percutaneous coronary intervention were chronic kidney disease, diabetes mellitus, a history of stroke, high pulse
pressure, and increased heart rate of more than 80 beats per minute.
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Background

Reducing mortality from acute coronary syndrome
(ACS) is an important medical and social goal. Re-
cently, there has been an improvement in long-term
survival of patients after ACS due to the availabi-
lity of percutaneous coronary interventions (PCI)
and the optimization of therapeutic and preven-
tive measures aimed at preventing cardiovascular
events [1,2]. An important role has been assigned

to maintaining patient adherence to treatment. De-
termination of survival predictors helps to increase
the efficiency of secondary prevention and medical
care for patients with ACS.

In Russia, ACS registry-based studies are very
limited in number and mainly investigate the hos-
pital stage treatment aspects. Few registries eva-
luated the five-year survival rate and investigated
the factors determining long-term prognosis in
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Table 1. Clinical and anamnestic characteristics of patients included in the register.

Parameter n- 139
Upon inclusion in the register, n (%) Survivors/deceased, n

Men 88 (64.7) 78/10
Smoking 83 (61.0) 73/10
Obesity 61 (44.9) 53/8
History of ischemic heart disease 47 (34.6) 42/5
History of myocardial infarction 21 (15.4) 19/2
History of stroke 5@.7) 32
Arterial hypertension 121 (89) 105/16
Type 2 diabetes mellitus 28 (20.6) 23/5
Chronic kidney disease stage 3—5 10 (7.4) 6/4
Patients with heart rate >80 per minute 47 (34.8) 36/11
Patients with pulse pressure >60 mmHg 52 (38.5) 41/11

Note: n—number of patients; %—of the total number of patients included in the register.

this category of patients [3, 4]. The results of stu-
dies evaluating the factors influencing the progno-
sis of patients with a history of ACS often differ.
This may be due to the difference in regional char-
acteristics of risk factors and comorbidity, and the
difference in the methods of treatment and revascu-
larization of the affected artery.

Aim
This study aimed to determine the factors negative-

ly affecting the five-year survival of patients with
a history of ACS and PCIL.

Materials and methods

The analysis involved 135 patients with ACS in-
cluded in the “Registry of Percutaneous Coronary
Interventions” in the period from October 2012 to
November 2013 (Table 1) at the Tyumen Cardio-
logy Center, a branch of Tomsk Research Institute
of Cardiology of the Russian Academy of Scien-
ces. The study protocol was approved by the eth-
ical committee of the institution, protocol No. 63
dated 05/21/2012.

The findings revealed that 74 (54.8%) patients
had ACS with ST-elevation, and 61 (45.2%) pa-
tients had ACS without S7-segment elevation. All
patients underwent coronary arteries angioplasty
with stenting.

The time from the onset of pain to PCI in pa-
tients with S7-elevation ACS was 245.0 [165.0; 371.0]
min; in 11 (18.0%) ACS patients without S7-segment
elevation and indications for urgent invasive treat-
ment, it was 331.5 [260.0; 460.0] min. In 3 (4.9%)
patients with ACS without S7-segment elevation,
PCI was performed within the first 24 h, and in 47
(77.1%) patients, it was performed within 2472 h.
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After one year and five years, the clinical status
of patients and those ongoing drug therapy were
assessed. When included in the register, the ave-
rage age of patients was 60.1 £ 9.54 years, blood
pressure was 137.93 + 26.11/82.91 + 15.60 mm Hg,
pulse arterial pressure (PAP) was 54.85 + 15.82 mm
Hg, and heart rate (HR) was 77.18 + 19.6 per min.

The distribution of continuous data was tested
using the Kolmogorov—Smirnov test. Continuous
variables were presented as the arithmetic mean
and mean square deviation (M + SD), and vari-
ables with a non-normal distribution were presen-
ted as the median, lower, and upper quartiles (Me
[25%; 75%)]). The probability of survival for 5 years
among patients with a history of ACS and PCI was
assessed by the Kaplan—Meier method using the
Log-rank test. To determine the factors associated
with survival and the development of adverse car-
diovascular events in the long-term period, we used
a Cox proportional hazards regression model with
stepwise inclusion and assessment of the risk of
development of events as the risk ratio (RR), 95%
confidence interval (CI).

Results
At discharge from the hospital, optimal drug thera-
py was recommended to all patients (Table 2). It is
noteworthy that after 12 months, only three-quarters
of patients continued taking B-blockers, statins, and
renin-angiotensin system blockers. This tendency
continued after 5 years of follow-up; the number of
patients not taking antiplatelet drugs increased from
19.9% after 12 months to 29.7% after 60 months.
The overall survival rate after 12 months and 60
months was 97.1%, and 86.7%, respectively (Fig. 1).
The proportion of deaths from cardiovascular diseas-
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Table 2. Therapy of patients during the follow-up period.

Group of drugs E)efl?éeh?)(:g'i[:iioo}s ]t)}j:(ﬁfsrfiaflr’%r/? 12 months, % 60 months, %
Acetylsalicylic acid 242 98.2 83.2 70.3
Ez:gﬁlggc“rs (clopidogrel/ 6.7 (6.7/0) 98.5 (87.5/11.0) 88.5 (78.6/9.9) 11.0 (9.3/1.7)
Statins 1.9 99.1 79.4 74.6
B-blockers 23.0 973 736 719
RAS inhibitors 367 (27.1/9.6) 99.1 (84.4/14.7) 73.6 (54.7/18.9) 77.1 (48.8/28.3)

Note: %—of the total number of patients included in the register; RAS—renin-angiotensin system.

es was 66.7%. Patients in the groups with chronic kid-
ney disease (CKD), type 2 diabetes mellitus, history
of stroke, and impaired hemodynamic parameters in
the form of HR >80 per min and PAP >60 mmHg
registered a significant decrease in survival rate.

In the analysis of the five-year survival rate in
these groups by the Kaplan—Meier method, the sur-
vival rate was 42.7% in CKD patients vs. 89.1% in
patients without CKD (p < 0.001). The same dy-
namics was registered in patients with diabetes
mellitus compared with those without diabetes
(73.7% vs. 88.9%; p = 0.045). Survival was in-
fluenced by previous strokes (33.4% vs. 83.9%;
p=0.007), HR > 80 per min (76.6% vs. 92.0% in
patients with HR < 80 per min p = 0.013), and PAP
> 60 mmHg (78.8% vs. 91.5%, p = 0.027).

According to the Cox regression analysis in the
study group, the risk of death increased with an in-
crease in HR > 80 per min and PAP > 60 mmHg.
The relative risk of a poor prognosis was higher
in patients with diabetes mellitus, stage 3—5 CKD,
and a history of stroke (Fig. 2).

Discussion
In our registry, a high adherence rate of the pa-
tients to medications was noted, especially at the

Fig. 1. Survival rate of patients with a history of
acute coronary syndrome and percutaneous coronary
intervention during 60 months of follow-up.
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Fig. 2. Risk of fatal events in patients after acute coronary
syndrome and percutaneous coronary intervention within
60 months of follow-up; RR—risk ratio; CI—confidence
interval; HR—heart rate; PAP—pulse arterial pressure;
CKD—chronic kidney disease.

end of the first year of follow-up. However, we did
not evaluate the effect of adherence to therapy on
the five-year survival.

The incidence of comorbid pathology among
patients included in the study was comparable to
that in other studies [1, 3]. The exception was pa-
tients with CKD (7.4%), as glomerular filtration
rate <30 ml/min/1.73 m? occurred in 30%—40%
of ACS patients and was associated with a worse
prognosis and a high risk of hospital complications
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in other registries [5]. A history of stroke is a pre-
dictor of mortality in patients with myocardial in-
farction after three years of follow-up [6].

The results obtained are consistent with the
study by D.A. Shvets et al., in which the greatest
contribution to the risk of lethal outcome was made
by a history of stroke and stage 3 CKD, along with
aging, previous myocardial infarction, and the ab-
sence of PCI [7]. Our results confirmed the lite-
rature data that diabetes mellitus is a factor that
increases mortality from cardiovascular disea-
ses, despite timely revascularization and optimal
therapy [8].

Arterial hypertension was recorded in 89% of
cases, corresponding to the average indicators in
other registries [1, 5]. The value of excess PAP and
the prevalence of isolated systolic arterial hyper-
tension increase with age and are associated with
increased stiffness of the vascular wall [9]. Now-
adays, PAP of 60 mmHg or higher is considered
as a marker of vascular damage in patients with
arterial hypertension in the older age group (=60
years), and isolated systolic arterial hypertension
is independently associated with the risk of car-
diovascular mortality [10, 11]. Changes in hemo-
dynamics in isolated systolic arterial hypertension
(increase in PAP) can provoke episodes of ischemia
at the level of peripheral organs and lead to an in-
crease in afterload on the left ventricle.

Many studies have revealed an association be-
tween increased HR and cardiovascular diseases
and all-cause mortality [12, 13]. In patients with
ischemic heart disease, HR at rest was an indica-
tor of increased activity of the sympathetic nervous
system, and serves as an independent predictor of
their survival. Thus, in patients with S7-segment
elevation myocardial infarction who received pri-
mary PCI and optimal drug therapy, HR at dis-
charge was an important predictor of mortality
during follow-up for up to four years [14]. Our study
confirmed the negative impact of increased HR on
S-year survival in patients after ACS and PCIL

Based on the analysis of data from the Tyumen
registry, we studied the regional characteristics of
risk factors and comorbidity in patients after ACS
and PCI, which confirmed existing data on the in-
terdependence of pathological processes in the car-
diovascular system and kidneys, the significant
contribution to reducing the survival rate of carbo-
hydrate metabolism disorders, and the impact on
the prognosis of hemodynamic parameters, such as
HR and PAP.

Conclusion

According to a registry study, the predictors that
influenced the 5-year survival of patients after
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ACS and percutaneous coronary intervention were
CKD, type 2 diabetes mellitus, a history of stroke,
high pulsed blood pressure, and an increase in
HR > 80 per min.

Author contributions. N.A.M created the concept and
design of the study, analyzed the data obtained, and
wrote the manuscript; A.LT. collected and processed
the materials and performed diagnostic studies; T.I.P.
created the study concept and design and reviewed the
literature; E.A.G. collected and processed the materi-
als and analyzed the data obtained; 1.S.B. analyzed the
data obtained and performed surgical treatment; and
L.I.G. created the concept and design of the study and
reviewed the literature.

Funding. The study was supported by the state assign-
ment “Pathogenetic aspects of arterial hypertension,
coronary heart disease, and heart failure; ways to opti-
mize the diagnostics, treatment, and prevention,” regis-
tration number 1221040103246-4 as of 2021.

Conflict of interest. The authors declare no conflict of
interest.

Study limitation. The study included a small number
of patients with a history of stroke. Further analysis of
all ACS patients included in the register (262 patients
in total) will enable to substantiate more fully the re-
sults obtained.

REFERENCES

1. Pedersen F, Butrymovich V, Kelbaek H, Wachtell K,
Helqvis S, Kastrup J, Holmvang L, Clemmensen P, Eng-
strom T, Grande P, Saunamiki K, Jergensen E. Short- and
long-term cause of death in patients treated with primary
PCI for STEMI. J Am Coll Cardiol. 2014;64(20):2101-2108.
DOI:10.1016/j.jacc.2014.08.037.

2. Schiele F, Puymirat E, Jean Ferriéres J, Simon T,
Fox KA, Eikelboom J, Danchin N. FAST-MI investiga-
tors The FAST-MI 2005-2010-2015 registries in the light
of the COMPASS trial: The COMPASS criteria applied to
a post-MI population. Int J Cardiol. 2019;278:7-13. DOI:
10.1016/j.ijcard.2018.11.138.

3. Malay LN, Davidovich IM. Khabarovsk Register of
Acute Myocardial Infarction: analysis of long-term out-
comes and adherence to long-term drug therapy. Dal'nevo-
stochnyy meditsinskiy zhurnal. 2017;2:43-49. (In Russ.)

4. Kuzheleva EA, Fedyunina VA, Aleksandrenko VA,
Kondrat'ev MYu, Aptekar' VD, Garganeeva AA. Predic-
tion of adverse cardiovascular events in the post-infarction
period, taking into account treatment compliance. Russkij
medicinskij zhurnal. Meditsinskoe obozrenie. 2020;7:431—
436. (In Russ.). DOIL: 10.32364/2587-6821-2020-4-7-431-436.

5. Szummer K, Lundman P, Jacobson SH, Schon S,
Lindback J, Stenestrand U, Wallentin L, Jernberg T,
SWEDEHEART. Relation between renal function, presen-
tation, use of therapies and in-hospital complications in
acute coronary syndrome: data from the SWEDEHEART
register. J Intern Med. 2010;268(1):40—49.

6. Kashirina IL, Firyulina MA, Gafanovich EYa. Anal-
ysis of the significance of predictors of survival after myo-
cardial infarction using the Kaplan-Meyer method. Mode-
lirovanie, optimizatsiya iinformatsionnye tekhnologii.



Kazan Medical Journal 2022, vol. 103, no. 2

Nauchnyy zhurnal. 2019;7(1):7-20. (In Russ.)]. DOI: 10.26102/
2310-6018/2019.24.1.007.

7. Shvets DA, Karasev AYu, Smolyakov MV, Povet-
kin SV, Vishnevskiy VI. Neural network analysis of pre-
dictors of lethal risk in patients after acute coronary syn-
drome. Russian Journal of Cardiology. 2020;25(3):3645.
(In Russ.) DOL: 10.15829/1560-4071-2020-3-3645.

8. He D, Zhang X, Chen S, Dai C, Wu Q, Zhou Y, Jin Z,
Wu S, Zhu Y. Dynamic changes of metabolic syndrome alter
the risks of cardiovascular diseases and all-cause mortali-
ty: Evidence from a prospective cohort study. Front Cardio-
vasc Med. 2021;8:706999. DOI: 10.3389/fcvm.2021.706999.

9. Filipovsky J. Arterial hypertension in the elderly.
Vnitr Lek. 2018;64(11):987-992.

10. Kobalava ZhD, Konradi AO, Nedogoda SV,
Shlyakhto EV, Arutyunov GP, Baranova EI, Barbarash OL,
Boytsov SA, Vavilova TV, Villeval'de SV, Galyav-
ich AS, Glezer MG, Grineva EN, Grinshteyn Yul, Drapki-
na OM, Zhernakova YuV, Zvartau NE, Kislyak OA, Kozi-
olova NA, Kosmacheva ED, Kotovskaya YuV, Libis RA,
Lopatin YuM, Nebieridze DV, Nedoshivin AO, Ostroumo-
va OD, Oshchepkova EV, Ratova LG, Skibitskiy VV, Tk-
acheva ON, Chazova IE, Chesnikova AI, Chumakova GA,
Shal'nova SA, Shestakova MV, Yakushin SS, Yanishevs-
kiy SN. Arterial hypertension in adults. Clinical Guidelines
2020. Russian Journal of Cardiology. 2020;25(3):3786. (In
Russ.) DOI: 10.15829/1560-4071-2020-3-3786.

11. Li Y, Wei FF, Thijs L, Boggia J, Asayama K, Han-
sen TW, Kikuya M, Bjorklund-Bodegard K, Ohkubo T,

Author details

Jeppesen J, Gu YM, Torp-Pedersen C, Dolan E, Liu YP,
Kuznetsova T, Stolarz-Skrzypek K, Tikhonoff V, Malyu-
tina S, Casiglia E, Nikitin Y, Lind L, Sandoya E, Kawec-
ka-Jaszcz K, Mena L, Maestre GE, Filipovsky J, Imai Y,
O'Brien E, Wang JG, Staessen JA. Ambulatory hyper-
tension subtypes and 24-hour systolic and diastolic blood
pressure as distinct outcome predictors in 8341 untrea-
ted people recruited from 12 populations. Circulation.
2014;130(6):466—474.

12. Palatini P, Rosei EA, Casiglia E, Chalmers J, Fer-
rari R, Grassi G, Inoue T, Jelakovic B, Jensen MT, Ju-
lius S, Kjeldsen SE, Mancia G, Parati G, Pauletto P, Stel-
la A, Zanchetti AJ. Management of the hypertensive patient
with elevated heart rate: Statement of the Second Consen-
sus Conference endorsed by the European Society of Hy-
pertension. J Hypertens. 2016;34(5):813—821. DOI: 10.1097/
HJH.0000000000000865.

13. Aune D, Sen A, ¢'Hartaigh B, Janszky I, Romunds-
tad PR, Tonstad S, Vatten LJ. Resting heart rate and the risk
of cardiovascular disease, total cancer, and all-cause mor-
tality — A systematic review and dose-response meta-ana-
lysis of prospective studies. Nutr Metab Cardiovasc Dis.
2017;27(6):504-517. DOI: 10.1016/j.numecd.2017.04.004.

14. Antoni ML, Boden H, Delgado V, Boersma E,
Fox K, Schalij MJ, Bax JJ. Relationship between discharge
heart rate and mortality in patients after acute myocardial
infarction treated with primary percutaneous coronary in-
tervention. Eur Heart J. 2012;33(1):96—102. DOI: 10.1093/
eurheartj/ehr293.

Natalia A. Musikhina, M.D., Cand. Sci. (Med.), Head, Depart. of Emergency Cardiology, Scientific Depart. of Cli-
nical Cardiology, Tyumen Cardiology Research Center, Tomsk National Research Medical Center, Russian Acade-
my of Sciences, Tomsk, Russia; musihina@infarkta.net; ORCID: http://orcid.org/0000-0002-8280-2028

Alina I. Teploukhova, M.D., Junior Researcher, Head, Clinical Depart. No. 1, Tyumen Cardiology Research Center,
Tomsk National Research Medical Center, Russian Academy of Sciences, Tomsk, Russia; teploukhova@infarkta.
net; ORCID: http://orcid.org/0000-0002-7268-3467

Tatiana L. Petelina, M.D., Doct. Sci. (Med.), Deputy Director for Scientific Work, Leading Researcher, Depart. of
Arterial Hypertension and Coronary Insufficiency, Scientific Depart. of Clinical Cardiology, Tyumen Cardiology Re-
search Center, Tomsk National Research Medical Center, Russian Academy of Sciences, Tomsk, Russia; petelina@
infarkta.net; ORCID: http://orcid.org/0000-0001-6251-4179

Elena A. Gorbatenko, Junior Researcher, Laboratory of Instrumental Diagnostics, Scientific Depart. of Instrumen-
tal Research Methods, Tyumen Cardiology Research Center, Tomsk National Research Medical Center, Russian
Academy of Sciences, Tomsk, Russia; gorbatenko@jinfarkta.net; ORCID: http://orcid.org/0000-0003-3675-1503
Ivan S. Bessonov, M.D., Cand. Sci. (Med.), Head, Laboratory of X-ray endovascular methods of Diagnosis and
Treatment, Scientific Depart. of Instrumental Research Methods, Tyumen Cardiology Research Center, Tomsk Na-
tional Research Medical Center, Russian Academy of Sciences, Tomsk, Russia; IvanBessnv@gmail.com; ORCID:
http://orcid.org/0000-0003-0578-5962

Lyudmila I. Gapon, M.D., Doct. Sci. (Med.), Prof., Head, Depart. of Clinical Cardiology, Tyumen Cardiology Re-
search Center, Tomsk National Research Medical Center, Russian Academy of Sciences, Tomsk, Russia; gapon@
infarkta.net; ORCID: http://orcid.org/0000-0002-3620-0659

50of5


https://pubmed.ncbi.nlm.nih.gov/34422932/
https://pubmed.ncbi.nlm.nih.gov/34422932/
https://pubmed.ncbi.nlm.nih.gov/34422932/
mailto:teploukhova@infarkta.net
mailto:teploukhova@infarkta.net
mailto:gapon@infarkta.net
mailto:gapon@infarkta.net
https://orcid.org/0000-0002-3620-0659

