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ABSTRACT

Objective Russia has one of the highest cardiovascular
mortality rates. Modernisation of the Russian health
system has been accompanied by a substantial increase in
uptake of percutaneous coronary intervention (PCI), which
substantially reduces the risk of mortality in patients with
acute ST-elevation myocardial infarction (STEMI). This
paper aims to describe contemporary Hospital treatment
of acute STEMI among patients in a range of hospitals in
the Russian Federation.

Methods This study used data from a prospective
observational cohort of 1128 suspected patients with
myocardial infarction recruited in both PCl and non-PCl
hospitals across 13 regions and multiple levels of the
health system in Russia. The primary objective was to
examine the use of reperfusion strategies in patients with
STEMI.

Results Among patients reaching PCI centres within
12hours of symptom onset, the vast majority received
angiography and PCI, regardless of age, sex and
comorbidity, in line with current European Society of
Cardiology guidelines.

Conclusion Patients reaching Russian hospitals are
very likely to receive appropriate treatment, although
performance varies. The best hospitals can serve as
beacons of good practice as PCl facilities continue to
expand across Russia where geography allows.

INTRODUCTION

This paper describes the management of
patients with ST-elevation myocardial infarc-
tion (STEMI) in a selection of hospitals across
the Russian Federation, a country that has
received relatively little attention in the inter-
national cardiological literature, but which
has a burden of cardiovascular disease (CVD)
that is among the highest in the world' and
which has seen major investments in treat-
ment of CVD in recent years.

The management of STEMI has been
transformed by the introduction of modern
methods for reperfusion. Treatment must,
however, be given rapidly, before hypoxia
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Key questions

What is already known on this subject?

» The management of ST-elevation myocardial in-
farction (STEMI) has been transformed by the intro-
duction of modern methods for reperfusion, notably
percutaneous coronary intervention (PCl), use of
which has been increasing in Russia.

» Little is known about individual-level patient char-
acteristics determining associated with use of PCl in
Russia, or how PCl use varies across different levels
of the health system with PCl facilities in Russia

What does this study add?

» In PCl capable centres, we demonstrate that the
vast majority of patients are treated in line with
European Society of Cardiology guidelines, regard-
less of patient characteristics. However, angiogra-
phy and PCI use do vary across different levels of
the health system.

How might this impact clinical practice?

» There is an opportunity to reduce the variation in
treatment of patients with STEMI in PCl-capable
hospitals across levels of the Russian health sys-
tem. There are hospitals in Russia that can serve as
beacons of good practice to facilitate this standard-
isation of care for patients with STEMI.

causes permanent damage to the myocar-
dium. The European Society of Cardiology
(ESC) guidelines advocate percutaneous
coronary intervention (PCI) by an experi-
enced team for all patients within 12hours
of symptom onset (early phase of STEMI).*™*
This depends on there being a well-
functioning, adequately resourced health
system.” Modernisation of the Russian health
system has been accompanied by a substan-
tial increase in uptake of PCI in all parts of
the country, although to a greater extent in
some regions than in others.® This invest-
ment is thought to have contributed, at least
in part, to the sustained decline in mortality

BM]

Kontsevaya AV, et al. Open Heart 2020;7:¢001134. doi:10.1136/openhrt-2019-001134



http://www.bcs.com
http://openheart.bmj.com/
http://orcid.org/0000-0002-3118-4637
http://orcid.org/0000-0002-9348-3149
http://crossmark.crossref.org/dialog/?doi=10.1136/openhrt-2019-001134&domain=pdf&date_stamp=2020-01-24
http://openheart.bmj.com/

Open Heart 8

since 2005. However, treatment intensity remains below
that in many other countries’ and there are considerable
challenges in providing rapid access to advanced care
in such a vast and sparsely populated country.® An effec-
tive response to these challenges will require an under-
standing of how the system is working.

There has been only limited research on management
of acute myocardial infarction (AMI) in Russia so far®!!
and relatively little is known about what happens across
different types of medical facilities accepting AMI patients
in Russia. This paper reports results from the first study in
Russia designed specifically to assess contemporary treat-
ment of AMI across multiple levels of the health system
and whether treatment varies by patient characteristics.

DATA AND METHODS

The protocol for the 'Management of Acute Myocardial
Infarction in Russia’ (MAMIR) Study, part of the Inter-
national Project on Cardiovascular Disease in Russia
(IPCDR), has been published previously.'” In brief,
MAMIR is a prospective observational study describing
the current treatment of AMI in Russia. A random sample
of 1128 patients, aged 35-75 years, with a confirmed AMI
diagnosis, and surviving 24 hours after admission to the
hospital, within 16 hospitals across 13 regions of Russia
from 2015 to 2017, were recruited. Hospitals were selected
using purposive sampling, to include all types of hospital,
large and small, and be willing to commit to organising
data collection over the entire study period and covering
regions of different levels of economic development from
a large part of the territory of Russia. Of the 16 hospitals
included, all were able to perform medical reperfusion
therapy and 12 were able to provide PCI. For all hospi-
tals, 2015 data including number of patients with MI,
mortality rates and PCI rates were collated from official
statistics."”

Data for individual-level analyses came from patient
interviews and abstracted medical records regarding
the patients’ initial index admission. Core data include
age, sex, STEMI status (from ECG), reperfusion treat-
ments, admission characteristics including date and time
of admission, pre-hospital delay to hospital (<12hours,
12-48hours, >48hours), use of emergency medical
services (EMS) and whether patients came directly to the
hospital or via another health facility.

To capture actual practice, patients with STEMI were
identified using an intention-to-treat approach, defined
as having a STEMI if ST-elevation was found on their
first ECG taken after the onset of MI symptoms (n=777).
Appropriate treatment was determined with reference
to the 2014 ESC guidelines, which were the guidelines
adopted in Russia when data collection began. We have
updated our nomenclature to match the 2017 guideline
terms, as the 2017 revisions have no material implica-
tions for classifying treatment strategies for patients in
our study. Specifically, we have categorised patients with
STEMI by time from symptom onset to first medical

contact (early phase, evolved and recent STEMI), the
treatment indicated for each stage is described in online
supplementary web appendix, figure 1.

PCI hospitals were divided into Federal, Regional or
City level, corresponding broadly to decreasing levels of
complexity of services. In PCI hospitals, age-standardised
rates of (1) diagnostic coronary angiography (CA), first,
initial reperfusion attempt of either (2) thrombolytic
therapy (initial TLT) or (3) PCI (initial PCI) and (4)
ultimate PCI use (any PCI use including initial PCI and
rescue PCI following failed TLT) were reported, using
the 2013 European Standard population. Differences in
use by age, sex, pre-hospital delay and hospital level were
tested with Pearson ¥ test and Fisher’s exact test where
appropriate.

Further analyses were stratified by STEMI stage and
type of hospital (PCI or non-PCI capable) to assess
differences in AMI management by patient (age, sex
and comorbidity) and admission characteristics (direct/
indirect routes to hospital of definitive treatment; use of
EMS). Associations between patient and admission char-
acteristics with angiography, TLT and PCI use among
patients with early phase STEMI (n=452), and angiog-
raphy and PCI use in patients with evolved (n=125) and
recent (n=55) STEMI in PCI hospitals, were modelled
using logistic regression.

Basic descriptive analyses of patients admitted to a non-
PCI hospital, and remained 24hours after admission,
were undertaken by STEMI phase.

RESULTS

Hospital characteristics

Summary characteristics of the hospitals included in
the MAMIR Study are available in table 1. Additional

details are available in the previously published protocol
1213

paper.

Across PCI hospitals, use of PCI within 24hours of
admission varied from a low of 20.5% in Rostov to 87.8%
of patients in Belgorod, the hospital which also had the
lowest inpatient mortality among patients with AMI.
Bryansk had the highest inpatient mortality; it did not
provide PCI in 2015 but has since become a PCI hospital.

Patient characteristics
In all, 1128 patients were recruited to the MAMIR Study,
the majority from PCI hospitals. 77.3% were men with
mean age 57.7 years; mean age of women was 62.3. 68.9%
of patients had a STEMI; nearly three-quarters of patients
recruited at PCI hospitals had STEMI compared with
40% of patients with AMI at non-PCI hospitals (table 1).
Almost 60% of all patients arrived within 12hours
of symptom onset, but only 40% in non-PCI hospitals;
almost a third of patients in these hospitals arrived after
48 hours. Two in three patients travelled directly to their
hospital of definitive treatment, the proportion was
greatest among those patients recruited in PCI hospitals
(table 1). Two-thirds of patients came via EMS; a higher
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Table 1 Characteristics of patients by PCl/non-PCI
hospital in MAMIR Study

PCI Non-PClI 1, p-
centre centre Total value
Age (years)
35-59 n 483 65 548 0.03,0.872
% 48.5 49.2 48.6
60-75 n 513 67 580
% 51.5 54.5 514
Sex
Female n 224 32 256 0.20, 0.651
% 22.5 24.2 22.7
Male n 772 100 872
% 77.5 81.3 77.3
STEMI
No n 267 78 345 56.43,
% 268 59.1 306 <0001
Yes n 723 54 777
% 72.6 40.9 68.9
Missing n 6 0 6
% 0.6 0 0.53
Transported directlyt
No n 312 66 378 18.24,
% 313 50 335  <0.001
Yes n 684 66 750
% 68.7 50 66.5
Transported by EMS
No n 301 69 370 25.71,
% 302 52.3 328  <0.001
Yes n 695 63 758
% 69.8 47.7 67.2
Pre-hospital delayF
<12hours n 590 52 642 68.51,
% 592 39.4 569  <0.001
12-48hours n 175 25 200
% 17.6 18.9 17.7
>48hours n 79 41 120
% 7.9 31.1 10.6
Missing n 152 14 166
% 15.3 10.6 14.7
Total n 996 132 1128
% 88.3 1.7 100

*Fisher’s exact test

TDirectly to hospital of definitive treatment (where patient in
analysis sample was both finally treated for suspected AMI and
recruited to study).

FDelay from symptom onset to admission to hospital of
definitive treatment.

AMI, acute myocardial infarction; EMS, emergency medical
service; MAMIR, Management of Acute Myocardial Infarction in
Russia

; PCI, percutaneous coronary intervention; STEMI, ST-elevation
myocardial infarction.

proportion of patients in PCI hospitals were transported
by EMS.

STEMI patients

Of the 777 patients with STEMI, the vast majority were
recruited at PCI hospitals. Most patients were men and
just over half were under 60-year old (table 2). Data on
pre-hospital delay were available for 88% of patients;
these complete cases had near identical proportions of
patients by age and sex as the full sample of patients with
STEMI. Nearly three-quarters of patients admitted to PCI
hospitals were early phase STEMI, thus eligible for PCI
(in the absence of contraindications); in non-PCI hospi-
tals just under half of patients arrived within 12hours
(table 2).

Age-standardised rates reveal that a very high propor-
tion of patients with STEMI in PCI hospitals received
angiography; the proportion for men was slightly higher
than women (tables 3 and 4). Among patients receiving
CA who received subsequent PCI, this sex gap widened,
nearly all men received PCI but only three-quarters of
women. This gap was seen atall levels of the health system.
Compared with Federal and Regional hospitals, PCI use
following CA was lower among both men and women in
City hospitals; the sex gap remained, nearly twice as many
men received PCI following CA as women (table 3).

In the subsequent sections, we examine the extent to
which these differences can be explained by other factors.

Treatment of patients with early phase STEMI

Angiography and PCl use

The vast majority of patients admitted to PCI hospitals
within 12hours of symptom onset received angiography
and subsequent PCI, with no apparent differences by
sex (table 4). Significant differences exist across the
level of health facilities, with lower rates angiography in
City hospitals and, inevitably, PCI, than in Federal and
Regional hospitals. This pattern was consistent in both
men and women (table 5). Four hospitals (two Federal
and two Regional) performed angiography on all patients
with early phase STEMI.

Only 31 of the 452 patients with early phase STEMI did
not receive an angiogram (online supplementary WA,
table 2); over a third of these patients was admitted to
one Regional hospital, Belgorod, and were treated with
primary TLT only. TLT use, both standalone and together
with PCI, was particularly high among males in Regional
hospitals, and significantly higher than women. Of the
remaining patients that did not receive an angiogram, a
high proportion attended one hospital, Rostov, which in
official figures also has the lowest rate of PCI use among
hospitals in our study (online supplementary WA, table
1). The few patients who had CA without subsequent PCI
either had contraindications (online supplementary WA
table 3) or received TLT, which can be appropriate in
certain circumstances (such as stenosis of <50%). These
patients were evenly distributed among hospitals. Thus,
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Table 2 Patients with STEMI by age, sex and pre-hospital delay by PCIl/non-PCl hospital in MAMIR Study

Non-PCI hospitals

PCI hospitals
<12hours

12, p-value

<6hours <6-12hours 12+hours Total

2, p-value

Total

>48 hours

12-48 hours

Sex

0.46,0.881*

3
375

11

1.13,0.570

132
100
500
100

1

22

n 99

Female

100

50.0
22

12.5

8.33
44

16.7
103

75.0
353

%
n

41
100

Male

53.7

19.51

26.8

8.80

20.6

70.6

%

Age (years)

2.83,0.264*

29
100

16

6
20.7

1.89, 0.388

330
100
302

29

72

n 229

35-59

55.2
10

24.14

8.79
266

21.8
53

69.4
223

%
n

20
100

60-75

50.0
26

10.0

40.0
14

100
632

8.61
55

17.6
125

73.8
452

%

49
100

Total

53.1

18.4

28.6

100

8.7

19.8

715

%

*Fisher’s exact test.

MAMIR, Management of Acute Myocardial Infarction in Russia; PCI, percutaneous coronary intervention; STEMI, st-elevation myocardial infarction .

the low use of PCI in Rostov seems due to reduced access
to angiography.

Looking at the combined effects of patient and admis-
sion characteristics on CA and subsequent PCI using
logistic regression (table 6), there was no significant
association between sex and having an angiogram or,
subsequently, undergoing PCI. Age was not associated
with pathway to hospital. There was, however, a much
lower probability of receiving an angiogram if admitted
to a City hospital compared with a Federal hospital, but
among those who did have one, the odds of going on to a
PCI, while lower, were not significantly so. A formal test of
interaction found no evidence that the association of sex
with having an angiogram varied by hospital level. Impor-
tantly, there was no reduction in the odds of receiving
PCI among those admitted outside working hours. For
all variables, however, the confidence intervals were wide.

Route to hospital and treatment en route

The first medical contact of nearly all patients with early
phase STEMI was EMS (online supplementary WA table
4). 88.8% of patients transported by EMS was given
aspirin prior to arrival at hospital, while a further 4.6%
had already taken it. Almost all the remainder were given
it after arrival at hospital. The corresponding figures
for patients with evolved STEMI were 91.3% and 4.4%.
Among patients at PCI hospitals, a third received TLT,
with the majority receiving TLT prior to arrival (online
supplementary WA table 4). Pre-hospital TLT use was
significantly higher among patients travelling indirectly
to the PCI hospital (via non-PCI facility), more than
double the proportion of patients travelling directly by
ambulance (online supplementary WA table 4). Almost
half of patients transported by EMS for over 60km
received TLT in the ambulance, significantly more than
the 18% of patients transported across shorter distances
(online supplementary WA table 5).

Treatment of evolved STEMI in PCI hospitals

20% of patients with STEMI at PCI hospitals presented
with evolved STEMI, the vast majority underwent angi-
ography (tables 2 and 4). There was no sex difference
and while all those without comorbidity underwent this
procedure, the corresponding figure was slightly, though
significantly, lower for those with comorbidity (93%,
n=45) (table 7). Among patients having subsequent PCI,
however, a sex difference was found; PCI was received
by nearly all men having CA but only 81% of women
(table 4). After adjusting for age and comorbidity, this
difference remained; the OR for receiving a PCI among
men relative to women was 5.25 (95% CI: 1.14 to 24.13)
(online supplementary WA table 6).

Route to hospital and TLT use

The majority of patients transferred from non-PCI hospi-
tals arrived at the PCI hospital within 24hours (67%), of
those that did not are unable to assess if this is due to later
arrival at the non-PCI hospital or prolonged door-to-door
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Table 6 ORs for having angiogram and ultimate PCl among patients with early stage STEMI in PCI hospitals

ALL early phase STEMI patients

Early phase STEMI patients that
had angiogram

OR of having angiogram /no angiogram

(95% CI)

OR of having ultimate PCl/*no PCI
(95% CI)

Male (ref: female)

Age 60-75 (ref: 35-59)

Direct route (ref: indirect)

Regional Level Hospital (ref: Federal)

City Level Hospital (ref: Federal)
Comorbid (ref: no)

Admitted 00:00-05:59 (ref: 06:00-17:59)
Admitted 18:00-23:59 (ref: 06:00-17:59)
Constant

N 452

1.15 (0.46 to 2.88)
0.62 (0.27 to 1.43)
0.38 (0.08 to 1.71)
0.16 (0.02 to 1.24)
0.02**%(0.00 t0 0.19)
0.79 (0.35 t0 1.78)
1.03 (0.26 10 4.08)
0.61 (0.26 t0 1.43)

445.29*** (32.81 to 6043.91)

1.44 (0.61 to 3.42)
0.73 (0.33 to 1.59)
0.50 (0.17 to 1.48)

0.88 (0.36 10 2.14)

0.46 (0.15 to 1.37)

0.92 (0.42 t0 2.02)

2.65 (0.59 to 11.91)
1.34 (0.57 10 3.18)
21.06™* (4.48 t0 98.85)
420t

*p<0.05, *p<0.01, ***p<0.001.
1One further case excluded due to missing data.

PCI, percutaneous coronary intervention; STEMI, ST-elevation myocardial infarction.

transfer from non-PCI hospital to PCI hospital. The
majority of patients with evolved STEMI travelling by
ambulance did not receive TLT, in line with ESC guide-
lines.

Treatment of recent STEMI in PCI hospitals

Approximately 1 in 11 patients with STEMI presented
very late at PCI hospitals (table 2). 90% of patients with
recent STEMI had CA. There were no significant differ-
ences in the odds of having angiography by sex, age or
comorbidity, although the values of n were small. No
patients with recent STEMI with comorbidities went on
to have a PCI; there were no differences in the odds of
having PCIs by age and sex (online supplementary WA
tables 7 and 8).

Treatment at non-PCl hospitals

40% of patients with MI at non-PCI hospitals had STEMI,
a significantly lower proportion than in PCI hospitals
(70% patients with MI were STEMI) suggesting that, in
general, early phase STEMI are being transferred on to
PCI hospitals after admission, but clearly not all (table 1).
Among the 54 patients with STEMI in non-PCI hospitals,
data on pre-hospital delay were available for 49 (table 2).
Just under half of these patients presented with an early
phase STEMI yet were not transferred to PCI hospitals.
In addition, eight patients had been transferred into the
non-PCI hospital from another non-PCI hospital. We were
unable to determine reasons why these patients were not
transferred to a PCI hospital. Data on treatment for early
phase STEMI at non-PCI hospitals were available for 22 of
23 patients, half of whom received TLT. Treatment varied
across the hospitals with all, or almost all patients in three
of the four hospitals receiving no TLT, but 10 of 12 in a
fourth received TLT (online supplementary WA table 9).

DISCUSSION

The main, and the most important, finding is that, among
those patients reaching PCI hospitals included in this
study and surviving 24 hours, the vast majority were inves-
tigated and treated in line with current ESC guidelines.
Previously, we have documented the dramatic expansion
in health facilities equipped for PCI across Russia.” Our
findings suggest that across a range of these mainly new
PCI hospitals the needs of patients with STEMI that reach
them on time, are largely met.

Notwithstanding the need for caution given the purpo-
sive nature of the study design, within those meeting our
inclusion criteria, the majority of patients with STEMI in
Russia present in the early phase and those who reach
PCI hospitals at this stage and have angiography have a
very high probability of PCI. Indeed, while a number of
studies in countries other than Russia have found that
compared with men, women with CVD receive suboptimal
treatment and have higher risks of adverse outcomes, our
study finds, among patients with early phase STEMI who
can be expected to benefit most, no significant differ-
ence in PCI use by sex after adjusting for comorbidity,
age and hospital type. This is in line with more recent
research suggesting that the well-known sex disparities
could be explained by differences in case mix."*'” More-
over, consistent with ESC guidelines, patients who did not
receive PCI after angiography tended to have multivessel
disease or other contraindications, while PCI use did
not vary according to the admission route taken by the
patient or time of admission, suggesting that hospitals
really do offer a 24-hour service. We did, however, find
a sex difference in PCI use among patients with evolved
STEMI.

Adherence to ESC recommendations did vary; we
identified differences in angiography and PCI use across
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different levels of hospital. Although angiography rates
are high overall in patients with STEMI, they are signifi-
cantly lower in City hospitals in our sample. Moreover,
patients with STEMI in City hospitals who have an angio-
gram are less likely to have PCI (table 3). Additionally,
we identified one hospital, Rostov, as an outlier in our
sample: nearly half of all patients with early phase STEMI
do not receive an angiogram there. While official figures
indicate that a very low proportion of patients arrive
there within 24hours, the MAMIR data highlight that
even among patients who do arrive early, angiogram use
is low. Pre-hospital delay alone does not explain the low
use of angiography, and thus subsequent PCI, in these
patients with STEMI. Further investigation revealed that
even though this hospital does provide PCI, it is not the
main hospital for PCI in the region. Thus, while it seems
most patients with AMI are taken to another hospital if
time and distance permits, improvements in treatment
for those patients left behind are possible.

A key finding from the study is that a number of hospi-
tals in our study performed particularly well in specific
areas of AMI management that were in line with ESC
guidelines. Indeed, four hospitals offered angiography
to all patients with early phase STEMI. These hospitals
could potentially serve as a beacon to others, offering
scope for shared learning. Additionally, AMI manage-
ment of patients with early phase STEMI is particularly
good, while there remains room for improvement for
evolved and recent STEMI, in particular, with sex differ-
ences in PCI use existing among patients with evolved
STEMI. Inter-hospital knowledge transfer will be particu-
larly important as PCI health facilities continue to expand
across the Russian Federation, in addition to strategies to
improve pre-hospital delays.

The challenge now is to ensure that those facilities
that are lagging behind are brought up to the standards
observed in the best. Since 2010, the Federal Ministry
of Health has adopted a range of measures designed to
improve quality of care. These include both additional
resources for healthcare and various targeted new initia-
tives such as revised clinical practice guidelines, drawing
on international standards, pay for performance schemes,
electronic medical records and various quality control
programmes. These have been described in a recent
review, which documented a high level of commitment
to better quality care but also very limited evaluations,
reflecting the lack of capacity for health services research
in Russia.'® However, a further challenge is the persisting
siloed and hierarchical management structure in many
Russian hospitals, something that is deeply embedded in
the system and will be difficult to overcome."”

This study also provides some evidence on pathways
tohospital and TLT use for patients with STEMI in
these hospitals. Just over a quarter of patients arrived at
hospital 12 hours after symptom onset. Pre-hospital delay
is a complicated issue, which involves both health seeking

behaviour (patient delays) and health system factors
(transportdelays). Patient delays (prolonged delays from-
symptom onset to seeking help) can reflect many factors,
from symptom recognition to proximity and access
to care. A proper understanding will require detailed
research on health seeking behaviour using qualitative
and quantitative approaches.

A key finding of this study is that there is a largepro-
portion of patients with STEMIwhohave long travel times
to PCI hospitalsbut do not receive TLT. The STREAM
trial examined the effectiveness of TLT inthose unable
to receive immediate PCI. Subjects were randomised to
either delayed (median 3 hours) PCI or rapid admin-
istration of TLT with rapid PCI where that failed or
otherwise at 6-24 hours. Those receiving TLT achieved
as good cardiac outcomes as those undergoing primary
PCI, although they experienced a slightly high rate of
bleeding." Thus, in Russia, when patients are unable
to obtain immediate PCls butcan be transferred to a
hospital where it is available, the administration of TLT
is a tractable measure that could improve prognosis for
patients with AMIL

In a separate study, we have mapped road travel times
from all Russian districts to the nearest facility providing
PCI in 2015 (both in the same region and in neigh-
bouring ones).® This identified two strategies that could
reduce travel times and thus, hopefully, delays. The first
was the creation of 67 new PCI centres, in addition to
the 260 that were then operating. This would increase
the share of the population within 60min travel time by
almost nine percentage points, benefiting 5.7 million
people. The second was to permit people living near
regional borders to attend the closest facility, wherever it
was. However, this would increase the number of people
within 60 min travel time by only 340 000.

Ultimately, in Russia as elsewhere, there is likely to
be scope for integrated planning of services, spanning
the entire patient journey. This has proven successful
with the acute management of stroke, as in London
and, in varying forms, some other places, and a similar
approach is being evaluated in seven tertiary hospitals in
Germany.'"** However, the organisational challenges are
considerable as this model has been difficult to imple-
ment elsewhere.

The results we have presented should be interpreted
with caution as the MAMIR Study has several important
limitations. These, to some extent, reflect the challenge
of conducting health services research outside major
hospitals. Our sample is intentionally diverse, covering
multiple levels of the health system to describe contem-
porary management of patients with AMI in Russia. The
hospitals included cannot, however, be taken as repre-
sentative of the overall situation in Russia, as we were
constrained in selecting only those where it was possible
to gain commitment by a local co-investigator. Within this
constraint, we did sample purposively to cover the geog-
raphy of Russia and facilities at all levels within the health
system. However, as we have shown previously, there is
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considerable variation in the extent to which regions
have adopted advanced management of AMI” and, taking
the PCI rate per 100000 in 2013 as an indicator of prog-
ress, we also span the entire range of those providing a
service at that time. Thus, we included two regions in the
top quintile of activity, and 4, 2, 3 and 2 in each quintile
of declining activity.

Despite strenuous efforts, there was a relatively high
level of missing data, including lack of information on
pre-hospital delays in 96 patients with STEMI and we were
unable to obtain detailed data that would have allowed
us to understand overall patient flows within the hospital
system and, specifically, how many patients arrived at a
non-PCI hospital and were transferred. Nonetheless, the
data from this study provide a much improved evidence
base from which to assess the current management of
patients with AMI in the Russian Federation.

CONCLUSIONS

Our data provide a valuable snapshot of the management
of AMI in the Russian health system. Our findings offer
some grounds for reassurance as, once patients reach
hospitals offering PCI, they do seem to receive treat-
ment consistent with ESC recommendations. However,
there are also areas that could be improved. First, there
is greater scope to ensure consistent, standardised care
is received by patients across health facilities (both
within PCI and non-PCI hospitals), and, in particular,
increasing access to angiography and subsequent PCI.
Additionally, there is scope to increase use of pre-hospital
TLT in those who could benefit in many of the regions
included, particularly in patients transferred indirectly
or over greater distances. However, a key finding of the
study is that there are multiple hospitals in Russia that are
providing high-quality care to patients with AMI. These
hospitals can serve as beacons of good practice as PCI
facilities continue to expand across Russia.

Ethics statement

This main study and the pilot study was approved by the
ethics committees at the National Research Institute for
Preventive Medicine, Moscow, Russia (approval number
01-04/15 dated 03.02.2015) and at the London School
of Hygiene & Tropical Medicine, London, UK (approval
number 9993 dated 1 June 2015). All study participants
signed informed consent to participate in the study, to
grant the access to medical history and other medical
documentation and to be contacted at 6 and 12 months
after hospitalisation.

Author affiliations

"Department of Non-Communicable Disease Epidemiology, National Research
Centre for Preventive Medicine, Moscow, Russian Federation

%Department of Medical Statistics, Informatics and Health Economics, Medical
University Innsbruck, Innsbruck, Austria

®Department of Health Services Research and Policy, London School of Hygiene and
Tropical Medicine, London, United Kingdom

*Division of Medicine and Laboratory Sciences, Institute of Clinical Medicine, The
Arctic University of Norway UiT, Tromsg, Troms, Norway

SDepartment of Non-communicable Disease Epidemiology, London School of
Hygiene and Tropical Medicine, London, UK

Contributors The study was conducted and designed by DL, MM, AVK, HS, KB and
NB. Data Collection was overseen by NB, AK, KB, MM and DL. KB and NB prepared
the data for analysis. KB conducted the data analysis and prepared the first draft.
Interpretation of results were performed by MM, HS, DL, KB and AK. All authors
were involved in critical revisions of the article and all authors approved the final
version to be published.

Funding This work was supported by the Wellcome Trust, as part of the International
Project on Cardiovascular Disease in Russia (IPCDR) [100217]; the Norwegian
Ministry of Health; the Norwegian Institute of Public Health; and UiT, The Arctic
University of Norway.

Disclaimer The funders had no role in study design, data collection and analysis,
decision to publish, or preparation of the manuscript.

Competing interests None declared.

Patient consent for publication Not required.

Provenance and peer review Not commissioned; externally peer reviewed.
Data availability statement No data are available.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits
others to copy, redistribute, remix, transform and build upon this work for any
purpose, provided the original work is properly cited, a link to the licence is given,
and indication of whether changes were made. See: https://creativecommons.org/
licenses/by/4.0/.

ORCID iDs
Katie Bates http://orcid.org/0000-0002-3118-4637
Henrik Schirmer http://orcid.org/0000-0002-9348-3149

REFERENCES

1 Kyu HH, Abate D, Abate KH, et al. Global, regional, and national
disability-adjusted life-years (DALYs) for 359 diseases and injuries
and healthy life expectancy (HALE) for 195 countries and territories,
1990-2017: a systematic analysis for the global burden of disease
study 2017. Lancet 2018;392:1859-922.

2 Ibanez B, James S, Agewall S, et al. 2017 ESC guidelines for the
management of acute myocardial infarction in patients presenting
with ST-segment elevation: the task force for the management of
acute myocardial infarction in patients presenting with ST-segment
elevation of the European Society of cardiology (ESC). Eur Heart J
2018;39:119-77.

3 Steg PG, James SK, Atar D, et al. Esc guidelines for the
management of acute myocardial infarction in patients presenting
with ST-segment elevation. Eur Heart J 2012;33:2569-619.

4 Windecker S, Kolh P, Alfonso F, et al. 2014 ESC/EACTS Guidelines
on myocardial revascularization: The Task Force on Myocardial
Revascularization of the European Society of Cardiology (ESC) and
the European Association for Cardio-Thoracic Surgery (EACTS)
Developed with the special contribution of the European Association
of Percutaneous Cardiovascular Interventions (EAPCI). Eur Heart J
2014;35:2541-619.

5 Shah AP, Nathan S. Challenges in implementation of institutional
protocols for patients with acute coronary syndrome. Am J Cardiol
2018;122:356-63.

6 Popovich L, Potapchik E, Shishkin S, et al. Russian Federation.
health system review. Health Syst Transit 2011;13:1-190. xiii-Xiv.

7 Kontsevaya A, Sabgaida T, Ivanova A, et al. How has the
management of acute coronary syndrome changed in the Russian
Federation during the last 10 years? Health Policy 2017;121:1274-9.

8 Timonin S, Kontsevaya A, McKee M, et al. Reducing geographic
inequalities in access times for acute treatment of myocardial
infarction in a large country: the example of Russia. Int J Epidemiol
2018;47:1594-602.

9 Erlikh AD, Gratsiansky On Behalf Of Record-Participants NA.
[Registry of Acute Coronary Syndromes RECORD-3. Characteristics
of Patients and Treatment During Initial Hospitalization]. Kardiologiia
2016;56:16-24.

10 Barbarash OL, Kashtalap VV, Bykova IS, et al. Gender specifics of
clinical course and in-patient stage of management in ST elevation
acute coronary syndrome patients (by the Russian registry of acute
coronary syndrome “RECORD-3"). Russ J Cardiol 2017;146:122-31.

Kontsevaya AV, et al. Open Heart 2020;7:¢001134. doi:10.1136/openhrt-2019-001134

1

"1ybuAdos Aq paroalold 1senb Aq 0202 ‘vz Arenuer uo jwoo’[wg-uesyuadoy/:dny wol) papeojumoq ‘020z Alenuer £z Uo £TT00-6T02-Uyuado/osTT 0T St paysiignd 1sai :uesaH uado


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0002-3118-4637
http://orcid.org/0000-0002-9348-3149
http://dx.doi.org/10.1016/S0140-6736(18)32335-3
http://dx.doi.org/10.1093/eurheartj/ehx393
http://dx.doi.org/10.1093/eurheartj/ehs215
http://dx.doi.org/10.1093/eurheartj/ehu278
http://dx.doi.org/10.1016/j.amjcard.2018.03.354
http://www.ncbi.nlm.nih.gov/pubmed/22455875
http://dx.doi.org/10.1016/j.healthpol.2017.09.018
http://dx.doi.org/10.1093/ije/dyy146
http://dx.doi.org/10.18565/cardio.2016.4.16-24
http://dx.doi.org/10.15829/1560-4071-2017-6-122-131
http://openheart.bmj.com/

Open Heart

11

12

13

14

15

16

17

Erlikh AD, Gratsianskii NA. [Registry of acute coronary syndromes
RECORD. Characteristics of patients and results of inhospital
treatment]. Kardiologiia 2009;49:4-12.

Kontsevaya A, Bobrova N, Barbarash O, et al. The management of
acute myocardial infarction in the Russian Federation: protocol for a
study of patient pathways. Wellcome Open Res 2017;2.

Health, R.F.M.O. Data from statistical form N 14 “Data on the clinic
performance” 2015: Russia.

Petticrew M, McKee M, Jones J. Coronary artery surgery: are women
discriminated against? BMJ 1993;306:1164-6.

Nante N, Messina G, Cecchini M, et al. Sex differences in use of
interventional cardiology persist after risk adjustment. J Epidemiol
Community Health 2009;63:203-8.

Vlassov VV, Bates K, McKee M. Quality improvement in hospitals

in the Russian Federation, 2000-2016: a systematic review. Health
Econ Policy Law 2019:1-11.

Kuhlmann E, Shishkin S, Richardson E, et al. Understanding the role
of physicians within the managerial structure of Russian hospitals.
Health Policy 2019;123:773-81.

18

20

21

22

Armstrong PW, Gershlick AH, Goldstein P, et al. Fibrinolysis or
primary PCl in ST-segment elevation myocardial infarction. N Engl J
Med 2013;368:1379-87.

Hunter RM, Davie C, Rudd A, et al. Impact on clinical and cost
outcomes of a centralized approach to acute stroke care in London:
a comparative effectiveness before and after model. PLoS One
2013;8:€70420.

Arnao V, Popovic N, Caso V. How is stroke care organised in
Europe? La Presse Médicale 2016;45:399-408.

Bohmann FO, Kurka N, du Mesnil de Rochemont R, et al.
Simulation-Based Training of the Rapid Evaluation and Management
of Acute Stroke (STREAM)-A Prospective Single-Arm Multicenter
Trial. Front Neurol 2019;10:969.

Morris S, Hunter RM, Ramsay AIG, et al. Impact of centralising
acute stroke services in English metropolitan areas on mortality

and length of hospital stay: difference-in-differences analysis. BMJ
2014;349:94757.

12

Kontsevaya AV, et al. Open Heart 2020;7:€001134. doi:10.1136/openhrt-2019-001134

"1ybuAdos Aq paroalold 1senb Aq 0202 ‘vz Arenuer uo jwoo’[wg-uesyuadoy/:dny wol) papeojumoq ‘020z Alenuer £z Uo £TT00-6T02-Uyuado/osTT 0T St paysiignd 1sai :uesaH uado


http://www.ncbi.nlm.nih.gov/pubmed/19656100
http://dx.doi.org/10.12688/wellcomeopenres.12478.1
http://dx.doi.org/10.1136/bmj.306.6886.1164
http://dx.doi.org/10.1136/jech.2008.077537
http://dx.doi.org/10.1136/jech.2008.077537
http://dx.doi.org/10.1017/S1744133119000252
http://dx.doi.org/10.1017/S1744133119000252
http://dx.doi.org/10.1016/j.healthpol.2019.05.020
http://dx.doi.org/10.1371/journal.pone.0070420
http://dx.doi.org/10.1016/j.lpm.2016.10.004
http://dx.doi.org/10.3389/fneur.2019.00969
http://dx.doi.org/10.1136/bmj.g4757
http://openheart.bmj.com/

	Management of patients with acute ST-­segment elevation myocardial infarction in Russian hospitals adheres to international guidelines
	Abstract
	Introduction﻿﻿
	Data and methods
	Results
	Hospital characteristics
	Patient characteristics
	STEMI patients
	Treatment of patients with early phase STEMI
	Angiography and PCI use
	Route to hospital and treatment en route

	Treatment of evolved STEMI in PCI hospitals
	Route to hospital and TLT use

	Treatment of recent STEMI in PCI hospitals
	Treatment at non-PCI hospitals

	Discussion
	Conclusions
	Ethics statement

	References


