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Aim	 To study specific features of the parenteral anticoagulant therapy for acute myocardial infarction 
(MI) in the Russian Federation and to evaluate the consistency of the prescribed parenteral 
anticoagulant therapy with the effective clinical guidelines.

Material and Methods	 REGION-MI, the Russian rEGIstry for acute myOcardial iNfarction, is a multicenter observational 
study. This registry includes all patients admitted to hospitals with a documented diagnosis of 
ST-elevation acute MI (STEMI) and non-ST-elevation acute MI (NSTEMI) based on the criteria 
of the Forth Universal Definition of MI of the European Society of Cardiology. Risk of bleeding 
was assessed with the Academic Research Consortium for High Bleeding Risk (ARC-HBR) scale, 
and risk of major bleeding in patients with NSTEMI was additionally assessed with the CRUSADE 
scale.

Results	 From November 01, 2020 through April 03, 2022, 5025 patients were included into the REGION-
MI registry. At primary vascular departments, 70.5 % of patients were administered unfractionated 
heparin (NFH); at regional vascular centers, 37.1 % of patients were administered NFH, 29.6 % 
enoxaparin, 20,2 % NFH in combination with enoxaparin, 6.8 % fondaparinux, 4.2 % NFH in 
combination with fondaparinux, and 1.9 % nadroparin. At the prehospital stage, NFH was used 
as an anticoagulant support for the thrombolytic therapy (TLT) in 84 % of patients, and low-
molecular heparins (LMH) were used in 16 %. At the hospital stage, UFH was administered to 
64.4 % of patients, and enoxaparin was administered to 23.9 % of patients. Among the patients 
who had undergone primary percutaneous coronary intervention (PCI), 40 % received NFH, 
25 % enoxaparin, 22 % NFH in combination with enoxaparin, 7 % fondaparinux, and 4 % NFH 
in combination with fondaparinux. In conservative and invasive tactics of therapy for NSTEMI, 
NFH was also administered more frequently (43 and 43 %, respectively), followed by (according 
to frequency of administration) enoxaparin (36 and 34 %, respectively), NFH in combination 
with enoxaparin (10 and 16 %, respectively), fondaparinux (7 and 6 %, respectively), and NFH in 
combination with fondaparinux (3 and 1 %, respectively).

Conclusion	 According to the Russian registry of acute MI, REGION-MI, with all strategies for the treatment 
of MI, parenteral anticoagulants are not prescribed in full consistency with clinical guidelines. 
The most frequently used parenteral anticoagulant is NFH. Despite the high efficacy and safety of 
fondaparinux, the frequency of its administration remains unjustifiably low not only in the Russian 
Federation but also in other countries. The same can be said about the administration of enoxaparin 
to patients who had received TLT. Attention should be paid to physicians’ awareness of recent 
clinical guidelines, to minimize the prehospital treatment with parenteral anticoagulants, to limit 
this treatment to the TLT support, and to provide continuity between all stages of medical care.
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Cardiovascular diseases are the  uncontested leading 

cause of disability and death in the Russian Federation. 
Coronary artery disease (CAD) is a leading cause of death 
among circulatory diseases. According to the  Russian 
Statistics Agency (Rosstat), 508,657 people died of 
CAD in Russia in 2020, of whom 58,079 patients died of 
myocardial infarction (MI). Short-term and long-term 
prognosis after MI is still unfavorable despite the fact that 
the possibilities of treating patients with MI have increased 
significantly over the past decade the due to the common 
administration of drugs with proven efficacy, and the use of 
invasive treatments [1, 2].

Intracoronary thrombosis caused by rupture 
and erosion of an unstable atherosclerotic plaque is 
the  main pathogenetic element of acute MI. Parenteral 
anticoagulants are of the main components of pathogenetic 
therapy of MI with proven effect on the  prognosis. They 
suppress the formation and activity of the key coagulation 
factor, thrombin, and reduce the  risk of thrombotic 
complications.

The  Russian registry of acute MI (REGION-MI) 
is  a  multicenter observational cohort study that excludes 
any interference in clinical practice. The  inclusion of 
patients began in 2020 and will continue for 24 months. 
The registry was created to collect data on the diagnosis and 
treatment of patients with acute MI in Russian hospitals, 
treatment results, short-term and long-term outcomes.

Objective
Analyze data on parenteral anticoagulant therapy of 

patients with acute MI in the  Russian Federation de-
pending on the  treatment strategy, assess the  compli-
ance of the  administered parenteral anticoagulant ther-
apy with current clinical guidelines, and compare the re-
sults obtained with similar findings of international 
studies [3].

Material and Methods
The  Russian rEGIstry Of acute myocardial iNfarction 

(REGION-MI) is a multicenter observational study. 
The registry includes all patients admitted to hospitals with 
acute ST-segment elevation MI (STEMI) and non-ST-
segment elevation MI (NSTEMI) diagnosed according 
to the ESC Guidelines on Fourth Universal Definition of 
Myocardial Infarction (2018).

Patients are included in the  study after they or their 
representatives have signed the  informed consent to 
participate in the  study and the  personal data processing 
consent. The  study design is exclusively observational. 
The  study protocol and the  informed consent form were 
approved by the  ethics committee of the  Academician 
Chazov National Medical Research Center.

The  study is conducted in the  Quinta CRM platform. 
The follow-up period is divided into 3 stages: observation 
during hospital stay, 6 and 12 months after inclusion in 
the registry. The design of the registry has been previously 
described in detail [3].

The  risk of bleeding was assessed using the  Academic 
Research Consortium for High Bleeding Risk (ARC-HBR) 
score, the risk of major bleeding in patients with NSTEMI 
was additionally assessed by the CRUSADE score.

The following statistical methods of data processing were 
applied. Descriptive statistics (expected value, standard 
deviation (SD), median, quartiles, minimum / maximum) 
to summarize the  primary results obtained from case 
report forms. Confidence assessment (expected value, 
SD) that allows assessing the  parameters of interest with 
the  specified reliability. Statistical processing of data was 
carried out using IBM SPSS Statistics v.24. All anamnestic, 
clinical, and laboratory data obtained were processed using 
analysis of variance. The  quantitative parameters were 
expressed as means (M), mean square deviation, errors of 
mean (m), standard deviations (SD), medians (Me), 95 % 
confidence intervals (CI). The  frequency of a sign or an 
event was determined for qualitative variables.

Results
Clinical and demographic characteristics of patients

The registry involves 56 facilities (34 regional vascular 
centers (RVCs) and 22 primary vascular departments 
(PVDs)) that are part of the “MI Network” in the Central, 
Ural, Siberian, and Far Eastern Federal Districts (a total 
41  regions of the  Russian Federation). From 01.11.2020 
to 03.04.2022, a total of 5,025 patients were included in 
the REGION-MI registry (Table 1).

High risk of bleeding was determined in 30.3 % of 
patients with MI according to the  ARC-HBR score 
(Figure 1). And 32.5 % of patients with NSTEMI had high 
or very high risk of bleeding according to the CRUSADE 
score.

Treatment strategy for patients with MI
Eighty nine percent of patients with STEMI underwent 

reperfusion therapy. Primary PCI was the  most common 
reperfusion treatment (72 %), a pharmacoinvasive 
approach (thrombolytic therapy (TLT) + PCI) was 
applied in 21 % of patients, 7 % of patients received TLT, 
and 11 % of patients were treated conservatively.

PCI and conservative treatment were used in 63 % and 
37 % of patients with NSTEMI, respectively.

Parenteral anticoagulant therapy for STEMI
Unfractionated heparin (UFH) was the most commonly 

used anticoagulant whatever treatment strategy was 
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chosen. Figure 2 shows the frequency of the administration 
of all anticoagulants and their combinations approved for 
STEMI. Bivalirudin was not administered in any patients.

The  analysis of the  frequency of the  prescription of 
parenteral anticoagulants in different treatment strategy 
groups according to international non-proprietary 
names (INN) considered the  prescription of a drug as 
a monotherapy and in combination with other drug: UFH 
was also the most frequently prescribed drug irrespective 
of the  treatment strategy (Figure 3). Fondaparinux 
was prescribed to only 3 % of patients from the  STEMI 
conservative treatment group.

Figure 4 shows the  frequency of the administration of 
parenteral anticoagulants in different treatment strategy 
groups, where 100 % is all parenteral anticoagulants in 
a specific treatment strategy.

At the  prehospital stage, UFH was administered more 
frequently as anticoagulant support for TLT (84 %), and 
low-molecular-weight heparin (LMWH) was used in 16 % 
of patients. Despite the fact that LMWH was administered 
more frequently during hospital treatment than at the pre-

hospital stage, UFH remained the  most commonly used 
anticoagulant (64.4 %), enoxaparin was prescribed in 
23.9 % of cases (Figure 5).

Parenteral anticoagulant therapy for NSTEMI
The use of parenteral anticoagulant therapy for patients 

with NSTEMI was nearly the same in the conservative and 
invasive treatment groups: UFH was the  most frequently 
used anticoagulant (43 % and 43 %, respectively), 
followed by enoxaparin (36 % and 34 %, respectively), 
a  combination of UFH and enoxaparin (10 % and 16 %, 
respectively), fondaparinux (7 % and 6 %, respectively), 
and a combination of UFH and fondaparinux (3 % 
and 1 %, respectively; Figure 6). Bivalirudin was not 
administered in any patients. Figure 7 shows the frequency 
of the  prescription of each anticoagulant, where 100 % is 
all patients in a specific treatment strategy group. Figure 
8 shows the  frequency of the  administration of each 
anticoagulant, where 100 % is all anticoagulant drugs 
prescribed in a specific treatment strategy group.

Parenteral anticoagulant therapy 
depending on the risk of bleeding

Parenteral anticoagulant therapy for STEMI (Figu
re 9) and NSTEMI (Figure 10, Figure 11) did not signifi
cantly differ in patients at high and low risk of bleeding 
(ARC-HBR).

Parenteral anticoagulant therapy depending on 
treatment facility: primary vascular department (PVD) 
and regional vascular center (RVC)

Table 1. Clinical and demographic characteristics 
of the included patients (n=5,025)

Parameter Value
Male, % 69.1
Age, years, M ± m (min–max) 62.8 ± 12.0 (18–97)
Patients ≥ 75 years old, % 15.2
Age of male patients, years (M ± m) 59.7 ± 11.0
Age of female patients, years (M ± m) 69.9 ± 11.1
Patients without a history of MI, % 81.8
Patients with recurrent MI, % 17.4
Smokers, % 38.1
Patients with arterial hypertension, % 83.4
Patients with angina pectoris, % 32.7
Patients with CHF, % 24.6
Patients with a history of AF, % 9.7
Patients with a history  
of stroke/transient ischemic attack, % 7.6

Patients with a history of PCI/CABG, % 10.1
Mean body weight, kg, M ± m (min–max) 83.0 ± 16.0 (30–200)
Patients with body weight < 60 kg, % 4.2
Patients with hemoglobin <10 g/dL, % 3.0
Patients with CKD  
(eGFR <60 mL/min/1.73 m2), % 28.1

eGFR, %
• ≥ 60 mL / min / 1,73 m2 71.9
• 30–59 mL / min / 1,73 m2 24.4
• 15–29 mL / min / 1,73 m2 2.8
• < 15 mL / min / 1,73 m2 0.9

STEMI, % 72.8
eGFR, estimated glomerular filtration rate;  
STEMI, ST-segment elevation myocardial infarction; 
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Figure 1. Distribution of all patients with MI 
according to the risk of bleeding (ARC-HBR)
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Several drugs could be administered at the same time to one patient, which is why a total of prescriptions in a group can be more than 100%.
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Figure 3. Frequency of the prescription of anticoagulant drugs according to INNs in patients with STEMI  
in different management groups (primary PCI, TLT without PCI, TLT followed by PCI, conservative treatment)

Hereafter in figures:
UFH, unfractionated heparin; STEMI, ST-segment elevation myocardial infarction; 
PCI, percutaneous coronary intervention; TLT, thrombolytic therapy.
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Figure 2. Distribution of patients with STEMI according  
to the administered anticoagulation regimens in different management groups
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UFH, enoxaparin, and fondaparinux were prescribed to 
70.5 %, 25.3 %, and 2.8 % of patients in PVDs, respectively. 
The  analysis of the  prescriptions in RVCs showed that 
there was a tendency to prescribe combinations of 
anticoagulants: UFH (37.1 %), enoxaparin (29.6 %), UFH 
in combination with enoxaparin (20.2 %), fondaparinux 

(6.8 %), UFH in combination with fondaparinux (4.2 %), 
nadroparin (1.9 %) (Figure 12).

Peculiarities of administering fondaparinux
Fondaparinux was prescribed more frequently to 

patients without CHF (87.2 % versus 12.8 % of patients 

Hereafter in figures: 
STEMI, ST-segment elevation myocardial infarction.
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65% 31%Only TLT

52% 38% 9% 1%Primary PCI
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Figure 4. Frequency of the prescription of anticoagulant drugs 
in each group of patients with STEMI (group total of 100 %)

LMWH, low-molecular-weight heparin.
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Figure 5. Frequency of the prescription of various anticoagulants 
in TLT before hospitalization and during hospital stay

Hereafter in figures: 
NSTEMI, non-ST-segment elevation myocardial infarction.
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Figure 6. Distribution of patients with NSTEMI according to the prescribed anticoagulant regimens 
(group total of 100 %) in the conservative and invasive (PCI) treatment groups
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with CHF), without a history of MI (82.2 % versus 17.8 % 
of patients with a history of MI), younger than 75 years 
(84.2 % versus 15.8 % ≥75 years old), at a lower risk of 
bleeding according to ARC-HBR (75.9 % versus 24.1 % of 
patients at high risk of bleeding).

Route of UFH administration
Subcutaneous UFH was administered in 19.3 % of 

patients with MI, which contradicts clinical guidelines. 
The  frequency of suboptimal use of UFH was 25.2 % in 
patients with NSTEMI and 17.5 % in STEMI (Figure 13).

Discussion
According to the  current clinical guidelines of 

the European Society of Cardiology (ESC) and the Russian 
Society of Cardiology (RSC) for the  management of 

STEMI and STEMI, all patients should receive parenteral 
anticoagulant therapy in addition to antiplatelet therapy 
from the  moment of diagnosis of MI. Anticoagulant 
therapy should be discontinued after PCI (if procedure is 
successful and there are no other indications), and if PCI 
is not performed, it should be continued until discharge 
from the hospital or day 8 of hospital treatment if a patient 
is not discharged earlier [4–7].

Parenteral anticoagulant therapy is chosen primarily 
based on the MI treatment strategy. For example, the key 
factors influencing the  choice of parenteral anticoagulant 
drug are the fact of performing reperfusion therapy and its 
method.

According to foreign and Russian data, the  frequency 
of reperfusion therapy is high in STEMI, and primary PCI 
is the most common and preferred method of myocardial 
reperfusion. In the  REGION-MI registry, the  frequency 
of reperfusion therapy is comparable to the  European 
data: 89 % of patients with STEMI underwent myocardial 
reperfusion: 64 % of patients were subjected to primary 
PCI, 8 % underwent TLT followed by PCI, and 7 % 
received TLT.

Invasive treatment was implemented in the  majority 
of patients with NSTEMI. PCI was performed in 63 % 
of patients with NSTEMI included in the  REGION-MI 
registry.

Parenteral anticoagulant therapy in invasive 
treatment of patients with MI

Parenteral anticoagulant therapy is recommended for 
all patients with ACS undergoing PCI. UFH, enoxaparin, 
and bivalirudin can be used as anticoagulant support for 

Several drugs could be administered at the same time to one patient, which is why a total of prescriptions in a group can be more than 100%.
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Figure 7. Frequency of prescriptions of anticoagulants by Inn in patients  
with NSTEMI in the conservative and invasive treatment strategies groups
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PCI [4–7]. Intravenous bolus administration of UFH is 
traditionally used as anticoagulant support for PCI in most 
cases in real-world clinical practice. However, LMWH 
enoxaparin has some benefits over UFH: a predictable 

and safe anticoagulant effect without the  need for 
monitoring, a lower risk of developing heparin-induced 
thrombocytopenia (HIT), and lower mortality rates 
and a  lower risk of bleeding in primary PCI compared 
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Figure 9. Frequency of the prescription of various parenteral anticoagulant 
drugs for STEMI in high risk and low risk of bleeding (ARC-HBR)
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Figure 10. Frequency of the administration of various parenteral anticoagulant 
drugs for STEMI depending on the risk of bleeding (ARC-HBR)
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to UFH  [8]. Randomized controlled study ATOLL, 
which included 910 patients with STEMI subjected to 
primary PCI and compared the  effect of intravenous 
bolus administration of enoxaparin 0.5 mg / kg with UFH, 
showed the  benefits of enoxaparin in terms of overall 
clinical benefit (ischemic complications + bleeding) [9]. 
Thus, enoxaparin is a good alternative to UFH in patients 
with STEMI undergoing primary PCI [4, 6].

The  administration of bivalirudin in primary PCI 
in patients with STEMI, compared with UFH, is 
associated with comparable mortality rates and higher 
incidence of recurrent MI (due to more frequent 
acute stent thrombosis) in the  early post-reperfusion 

For the sake of clarity, patients are divided into two groups: group 1 includes patients with a high and very high risk of 
bleeding (CRUSADE), group 2 includes patients with a very low, low, and moderate risk of bleeding (CRUSADE).
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Figure 11. Frequency of the prescription of various parenteral anticoagulant drugs  
and their combinations in patients with NSTEMI at a high and non-high risk of bleeding (CRUSADE)

PVD, primary vascular department; RVC, regional vascular center.
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phase. It should be noted that the  lower risk of bleeding 
reported in earlier studies is questioned now, because 
bivalirudin was compared with a combination of UFH 
and glycoprotein IIb / IIIa inhibitors [10, 11]. According 
to large observational study VALIDATE-SWEDEHEART 
(6,006  patients with STEMI and STEMI) based on 
the Swedish registry with the same name, bivalirudin did 
not show the  benefits compared to UFH in preventing 
major bleeding [12]. In the current clinical guidelines for 
the management of ACS, both Russian and ESC, the class 
of recommendation decreased from I to IIa for bivalirudin 
in primary PCI for patients with STEMI to IIb in PCI 
for patients with NSTEMI. As shown by the  recently 
published subanalysis of the VALIDATE-SWEDEHEART 
study, bivalirudin monotherapy had no benefits over 
UFH monotherapy in the  group of elderly patients (≥75 
years) [13]. Thus, the use of bivalirudin is only reasonable 
in patients with a history of HIT. Bivalirudin was not 
prescribed to any patient in the  REGION-MI registry, 
which clearly indicates its low availability and low interest 
in its availability.

The use of selective factor Xa inhibitor fondaparinux 
compared with enoxaparin during PCI, in patients 
with NSTEMI according to randomized clinical trial 
(RCT) OASIS-5 and patients with STEMI according to 
OASIS-6, is associated with more frequent thrombosis 
of angiographic catheters (1.2 % and 0.3 %, respectively) 
[14, 15], thus, it is currently not recommended as 
the only anticoagulant support for PCI in patients with 
MI [4–7]. However, it should be noted that the frequency 
of catheter thrombosis can be significantly reduced 
without increasing the  frequency of major bleeding by 
additional bolus administration of UFH at the standard 
PCI dose [16].

UFH is the  absolute leader among parenteral 
anticoagulants in the  clinical practice in terms of 
the  frequency of the  administration in patients with MI 
during PCI. The  Portuguese Registry on Interventional 
Cardiology (PRIC), which includes data from 
2,697  patients with STEMI (2016), UFH was used 
in 78 % of patients to support primary PCI, and only 
2 % received LMWH (there were no data on the  use of 
anticoagulants in the  remaining 20 % of patients) [17]. 
In the  REGION-MI registry, patients who underwent 
primary PCI received UFH (40 %), enoxaparin 
(25 %), UFH in combination with enoxaparin (22 %), 
fondaparinux (7 %), and UFH in combination with 
fondaparinux (4 %). During hospital treatment, patients 
with NSTEMI who underwent PCI received UFH (43 %), 
enoxaparin (34 %), UFH in combination with enoxaparin 
(16 %), fondaparinux (6 %), and UFH in combination 
with fondaparinux (1 %). Interestingly, no patients 

received bivalirudin in the  PRIC and REGION-MI 
registries. Some patients who underwent PCI received 
fondaparinux monotherapy (7 % of patients with STEMI 
and 6 % of patients with NSTEMI). This fact can be 
explained by inaccurate documentation (most of these 
patients obviously received additional bolus injection of 
UFH during PCI).

Special attention should be given to a switch 
from one anticoagulant to another. Switching from 
UFH to enoxaparin and from enoxaparin to UFH is 
not recommended due to significantly higher risk 
of bleeding. If a patient with NSTE-ACS received 
enoxaparin before PCI, it should be continued during 
the procedure to exclude the change of an anticoagulant 
drug during the  intervention. In the  REGION-MI 
registry, UFH and enoxaparin were administered 
in combination in 10 % of patients in the  NSTEMI 
conservative treatment group and 16 % of patients 
in the  NSTEMI invasive treatment group, which 
contradicts the current guidelines. This is most probably 
because of the  frequent prehospital administration of 
UFH followed by the  prescription of LMWH during 
hospital treatment.

Parenteral anticoagulant therapy in thrombolytic 
therapy of patients with STEMI

Enoxaparin (class IA) is recommended as the  first-
choice anticoagulant for patients with STEMI who 
received TLT [4]. These guidelines are based on 
the results of the ExTRACT–TIMI 25 study that included 
20,479  patients with STEMI. The  use of enoxaparin at 
a dose calculated based on body weight and adjusted for 
age and creatinine clearance demonstrated benefits over 
standard 48 hour infusion of UFH in reducing the risk of 
death and non-fatal MI by 17 % in the next 30 days (9.9 % 
and 12 %, respectively; p<0.0001) whatever thrombolytic 
drug is used [18].

The superiority of fondaparinux over UFH in patients 
who underwent thrombolysis (streptokinase was 
used 73 % of cases) was shown in the  OASIS-6 RCT: 
the  incidence of death and recurrent MI was 10.9 % 
and 13.6 %, respectively (OR 0.79; 95 % CI 0.68–0.92; 
p = 0.003) [15]. It turned out that fondaparinux has 
benefits mainly in patients who received streptokinase. 
The  results of that study were implemented in the  ECS 
clinical guidelines, according to which intravenous bolus 
injection of fondaparinux followed by subcutaneous 
administration every 24 hours can be considered in TLT 
with exactly streptokinase (class of recommendations 
IIa, level of evidence B) [4]. The  position regarding 
the administration of fondaparinux in TLT is universal in 
the American Heart Association (AHA) clinical guidelines 
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for the management of patients with STE-ACS: its use is 
allowed with any (including fibrin-specific) thrombolytic 
drug [19]. The 2020 RSC guidelines for the management 
of patients with STEMI recommend fondaparinux for 
patients who received TLT to reduce the  overall risk of 
death or recurrent MI whatever thrombolytic drug is 
used (recommendation class IIa, level of evidence B). It is 
specifically emphasized that “…in patients who received 
other thrombolytics, including fibrin-specific drugs, it was 
at least as beneficial as UFH. It should not be kept in mind 
that fondaparinux sodium is a treatment of choice in mild 
to moderate thrombocytopenia or at the  risk of heparin-
induced thrombocytopenia.”

According to a multicenter prospective study based on 
Spanish registry RESPIRE, which included 417  patients 
who underwent life-saving PCI (after TLT failure) in 2012–
2013, 22.3 % of patients did not receive additional therapy, 
UFH was administered in 36.6 % of patients, abciximab 
15.5 %, abciximab in combination with UFH 10.5 %, 
bivalirudin 5.7 %, and enoxaparin 4.3 % [20].

According to the REGION-MI registry, UFH was most 
commonly prescribed before hospitalization as adjuvant 
anticoagulant therapy with TLT (84 %), enoxaparin was 
prescribed to 9 % of patients, and 7 % of patients received 
other LMWH. LMWH was prescribed more often during 
hospital treatment (35.3 %) than at the  prehospital 
stage, but less often than UFH (64.4 %). Noteworthy, 
fondaparinux was prescribed to patients who received TLT 
relatively rarely (4 %), which is likely to be due to a lack of 
awareness of the possibility of administering fondaparinux 
in patients of this category and its absence in the  list of 
rescue medication.

Parenteral anticoagulant therapy in conservative 
treatment strategy for patients with STEMI

Fondaparinux is the  anticoagulant drug of choice 
in conservative treatment strategy for patients with 
STEMI and NSTEMI due to the best safety and efficacy 
profile [5–7].

The  benefits of fondaparinux in patients with STEMI 
without reperfusion therapy over UFH and placebo was 
proved in the  OASIS-6 RCT: the  incidence of death 
and recurrent MI was 12.2 % in the  fondaparinux group 
and 15.1 % in the  control group by day 30 (OR 0.80; 
95 % CI 0.65–0.98; p=0.003) [15]. Despite the  available 
evidence and the  high class of recommendations of 
the  ECS and RSC for fondaparinux in the  conservative 
treatment of patients with STEMI, only 3 % of patients 
without myocardial reperfusion received fondaparinux 
as anticoagulant therapy according to the  REGION-MI 
registry. The most frequently prescribed drugs were UFH 
(54 %), enoxaparin (28 %), and their combination (14 %).

Parenteral anticoagulant therapy 
for patients with NSTEMI

OASIS-5 is a key RCT that directly compared 
fondaparinux and enoxaparin in patients with 
NSTEMI and demonstrated lower 30‑day mortality in 
the  fondaparinux group with similar clinical efficacy 
compared to enoxaparin. The  reduction in mortality was 
achieved in the  fondaparinux group in the  long-term, 
after 30 days of follow-up, by reducing mortality due to 
bleeding [14].

The  results of several observational studies also 
indicate that fondaparinux was preferred over LMWH 
in NSTE-ACS, primarily due to a lower risk of 
hemorrhagic complications. A retrospective multicenter 
observational study based on the  Brazilian ACS 
registry, which included 2,282  patients, also support 
the  benefits of fondaparinux over enoxaparin, such as 
a significant decrease in the  composite endpoint of 
cardiogenic shock, recurrent MI, death, stroke, and 
bleeding (13.8 % and 22 %, respectively; OR 2.93; 
p=0.007) and bleeding (2.3 % and 5.2 %, respectively; 
OR 4.55; p=0.037) [21]. According to one of the largest 
multicenter observational studies based on the  Swedish 
SWEDEHEART registry (2006–2010), which included 
40,616 patients with NSTEMI (median age 73 years,37 % 
of female patients), fondaparinux was associated during 
hospital treatment with a lower risk of major bleeding 
(1.1 % and 1.8 %, respectively; OR 0.54; 95 % CI 0.42–
0.70) and death (2.7 % and 4.0 %, respectively; OR 
0.75; 95 % CI 0.63–0.89), and the  benefits persisted 
for the  following 180  days [22]. However, despite clear 
benefits, fondaparinux was prescribed less frequently 
than LMWH (36.4 % and 63.6 %, respectively) [22]. 
The  results of the  analysis of another prospective 
multicenter registry ARIAM-Andalucia (2015–2017), in 
which 2,094 patients with NSTEMI (median age 64 years, 
27.7 % of female patients) admitted in cardiac intensive 
care units, also show that fondaparinux is used less 
frequently than enoxaparin (18 % and 82 %, respectively), 
but the frequency of the administration of fondaparinux 
increased during the  study period (trend p<0.0001) 
[23]. The frequency of the prescription of fondaparinux 
in NSTEMI is relatively lower in the Russian Federation 
than in Europe and the  United States. In a series of 
independent Russian registries RECORD (2007–2008), 
RECORD-2 (2009–2011), and RECORD-3 (2015), 
the  frequency of the  administration of fondaparinux in 
patients with NSTE-ACS was 0.5 %, 8.1 %, and 11.6 %, 
respectively [24]. According to the REGION-MI registry, 
the  unreasonably rare use of fondaparinux, the  efficacy 
and higher safety of which was shown in patients with 
NSTEMI, has remained almost unchanged in the Russian 
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clinical practice in the  past 15  years: fondaparinux was 
prescribed in only 7 % of patients with NSTEMI who 
received conservative treatment. This situation can 
be explained by a certain conservatism and the  lack 
of awareness of physicians about the  availability of an 
alternative to enoxaparin and UFH. It should be noted 
that some studies showed benefits of fondaparinux over 
enoxaparin, including in terms of cost-effectiveness [25–
28]. In 2015, AHA a  document regulating drug therapy 
of ACS in patients with chronic kidney disease (CKD), 
according to which fondaparinux is a drug of choice in 
patients with CKD stage III (creatinine clearance 30–
60 mL / min) [29]. At the  same time, in the  REGION-
MI registry, fondaparinux (monotherapy) was mainly 
prescribed to patients without CKD: the  percentage of 
patients with CKD (eGFR <60 mL / min / 1.73 m2) was 
18.2 % of all fondaparinux cases.

The  Russian REGION-MI registry demonstrate 
a  paradox of administering fondaparinux in patients 
without positive history and at a low risk of bleeding: 
fondaparinux was more often prescribed to patients without 
CHF, without a history of MI, younger than 75 years, and 
at a low risk of bleeding (ARC-HBR). A similar trend was 
also observed in the  Swedish SWEDEHEART registry: 
patients who received fondaparinux were on average 
2 years younger, less likely to have CHF (14.5 % and 18.7 %, 
respectively) and a history of MI (28.2 % and 32.2 %, 
respectively) than patients who received enoxaparin, [22]. 
According to our data, patients at a high risk of bleeding 
(ARC-HBR, CRUSADE) did not generally receive safer 
anticoagulant therapy.

Another important deviation from the  guidelines in 
the  Russian clinical practice, which was detected during 
the  analysis of the  REGION-MI registry, was ineligible 
route of administration of UFH: 19.3 % of patients with MI 
received UFH as subcutaneous injections, the  frequency 
of subcutaneous administration of UFH among patients 
with NSTEMI and STEMI was 25.2 % and 17.5 %, 
respectively. Given the proven clinical efficacy of UFH in 
patients with ACS only in the form of continuous infusion 
with the  monitoring of activated partial thromboplastin 
time [30, 31], approximately a quarter of patients received 
ineffective treatment (subcutaneous administration) that 
did not comply with the clinical guidelines. It’s not a new 
problem, the results are similar to the previously published 
data of Russian registries RECORD-2 and RECORD-3: 
Subcutaneous UFH was administered in 31.5 % of patients 
with NSTE-ACS [24].

Conclusion
According to the  Russian Registry of Acute Myo-

cardial Infarction REGION-MI, parenteral antico-

agulant drugs are not prescribed in full compliance 
with the  clinical guidelines in all treatment strate-
gies for patients with myocardial infarction. Despite 
the  available clinical guidelines, irrespective of 
the  type of myocardial infarction, treatment strategy 
and patient’s clinical characteristics, unfractionated 
heparin was the  most commonly used parenteral 
anticoagulant, which is especially true for the primary 
vascular departments. Despite the  high efficacy 
and safety of fondaparinux shown in a number of 
studies, the  frequency of its prescription remains 
unreasonably low in the  Russian Federation as well 
as in other countries. The  same can be said about 
the  administration of enoxaparin in patients who 
received thrombolytic therapy. Attention should be 
paid to the  awareness of physicians about the  latest 
clinical guidelines and the  benefits of fondaparinux 
and enoxaparin in the  relevant treatment strategies. 
It seems reasonable to minimize the  prescription of 
parenteral anticoagulant therapy before hospitalization 
and limit it to accompanying thrombolytic therapy in 
order to avoid switches between anticoagulant drugs 
ordered by ambulance team and physicians during 
hospital treatment, which potentially increases risk of 
bleeding. The continuity between all levels of medical 
care is important in terms of prescribing parenteral 
anticoagulant therapy for myocardial infarction to 
achieve the best-possible treatment efficacy and safety.

Limitations
Only hospitals included in the  “MI Network” 

participate in the registry, which excludes the analysis of 
cases of acute myocardial infarction in non-specialized 
hospitals; not all regions of the  Russian Federation 
currently participate in the  registry. It is not possible 
to include all patients with myocardial infarction 
hospitalized like in most such registries; there is a certain 
system for selection.
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