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Risk factors and outcomes of gastrointestinal bleeding in patients with stable 
coronary artery disease: data from the observational registry of long-term 
antithrombotic therapy REGATTA-1

Komarov A. L.1, Shakhmatova O. O.1, Korobkova V. V.1, Novikova E. S.1, Guskova E. V.1, Yarovaya E. B.2, 
Balakhonova T. V.1, Shuleshova A. G.1, Panchenko E. P.1

Aim. To optimize the upper gastrointestinal bleeding (UGIB) 
risk scale in patients with chronic coronary artery disease 
(CAD) receiving long-term antiplatelet therapy.
Material and methods. The UGIB risk scale was deve
loped based on the prospective REGistry of long-term 
AnTithrombotic TherApy-1 REGATTA-1 (ClinicalTrials.gov 
Identifier: NCT04347200). The registry includes 934 patients 
with stable CAD (men, 78,6%; median age, 61±10,7 years), 
76% of whom were included after elective percutaneous 
coronary interventions and received dual antiplatelet 
therapy for 6-12 months. After a UGIB episode, patients 
were prescribed proton pump inhibitors. The 2015 European 
Society of Cardiology (ESC) scale was used for assessing 
the UGIB risk. In addition, we evaluated the ultrasound data 
on atherosclerotic burden (abdominal aorta and peripheral 
arteries).
Results. The median follow-up was 2,5 years [1,1-14,7 
years]. The incidence of UGIB was 1,9 cases per 100 pa
tient/years. Recurrent UGIB episodes and thrombosis was 
recorded in 13,7% and 31,4%, respectively. Based on the 
results of a multivariate logistic regression, a novel scale for 
assessing the UGIB risk (REGATTA) has been developed. 
In accordance with the odds ratio, points were assigned 
for each independent risk factor (RF): age ≥80 years  — 3 
points, prior gastric erosion, peptic ulcer disease or UGIB — 
3 points for each RF, anticoagulation therapy  — 4 points, 
non-steroidal anti-inflammatory drug therapy  — 2 points. 
The atherosclerotic burden (peripheral atherosclerosis and/
or abdominal aortic aneurysm; 2 points) and heart failure 
(in most cases after a myocardial infarction; 2 points) were 
marked as a new independent predictor. The cutoff value (≥4 
points) was determined, reflecting the high UGIB risk (sen
sitivity, 80,4%; specificity, 84,5%). The REGATTA scale was 
more powerful than the traditional 2015 ESC scale: AUC of 

0,88, (95% confidence interval, 0,86-0,9) vs AUC of 0,79, 
(95% confidence interval, 0,76-0,82) (p=0,04).
Conclusion. The identified UGIB predictors (atherosclerotic 
burden and heart failure) and the developed REGATTA scale 
made it possible to improve the prognosis and prevention 
of UGIB in patients with stable CAD receiving long-term 
antiplatelet therapy.

Keywords: coronary artery disease, antiplatelet therapy, gas- 
trointestinal bleeding, percutaneous coronary intervention, 
proton pump inhibitors, peripheral atherosclerosis.
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Upper gastrointestinal bleeding from the tract 
(UGIB) is one of the most common complications 
of antithrombotic therapy associated with high 
mortality [1]. Adequate score for assessing the ble
eding risk in patients with coronary artery disease 
(CAD) would make it possible to select candidates 
for primary UGIB prevention (primarily by using 
proton pump inhibitors (PPIs)), to plan active 
monitoring of such patients (complete blood count, 
fecal occult blood test, esophagogastroduodenoscopy 
(EGD)). In addition, the high risk of UGIB may be 
the basis for a more careful choice of antithrombotic 
therapy.

There are two approaches to UGIB risk strati
fication in patients with CAD. The first one predicts 
the likelihood of any bleeding and takes into account 
general risk factors (RF) characterizing the severity 
of patient’s condition as a whole (PRECISE-DAPT 
[2] and ARC-HBR [3] scores). The second approach 
[4] by the European Society of Gastrointestinal 
Endoscopy (2015), which was recommended for 
patients with CAD by the European Society of Car
diology (ESC), involves taking into account age and 
medications (steroids, non-steroidal anti-inf lam
matory drugs (NSAIDs), anticoagulants), as well 
as local RFs characterizing the mucous membrane. 
We assume that combining various RFs into a single 
model can enhance the prognostic value of known 
scores and allow careful predicting UGIB.

The aim was to optimize the UGIB risk scale in 
patients with chronic CAD receiving long-term anti
platelet therapy.

Material and methods
To create a UGIB risk scale and assess its pre

dictive value, a cohort of patients with stable CAD 
was used, included in the single-center prospective 
register of long-term antithrombotic therapy 
REGATA [5], created on the basis of the National 
Medical Research Center of Cardiology (Figure 1). 
Within this study, patients included in the period 
from 2003 to 2019 was analyzed.

The study was performed in accordance with 
standards of Good Clinical Practice and Declaration 
of Helsinki. The study protocol was approved by the 
local ethics committee. All patients signed written 
informed consent.

Inclusion and exclusion criteria have been detailed 
in our previous publications [5]. Briefly, the study in- 
cluded patients with stable CAD (most of them after 
elective percutaneous coronary interventions (PCI)) 
who have no contraindications to standard anti-
thrombotic therapy. 

Study progress. In addition to the standard exa
mination, screening for concomitant peripheral 
atherosclerosis was performed, including ankle-

brachial index (ABI) test, Doppler ultrasound of 
extracranial arteries, abdominal aorta and its bran- 
ches (and/or contrast-enhanced abdominal multi
slice computed tomography if indicated). In the 
presence of intermittent claudication and/or a de
crease in ABI <0,9, lower limp artery ultrasound 
was performed. To define the “peripheral athero
sclerosis”, generally accepted criteria were used [4]. 
Attention was also paid to prior gastric erosions and 
ulcer, verified by EGD.

The scale recommended by ESC in 2015 was 
chosen for assessing the UGIB risk [4]. For all 
patients, the UGIB risk was stratified according to 
this scale, which, however, had a number of limi
tations. Thus, H. pylori infection was assessed by the 
decision of an attending physician. Due to insuf
ficient data, this parameter was not included in 
further statistical processing. For the same reason, 
the presence of gastroesophageal ref lux disease was 
not taken into account. Also, for a large number 
of patients, no reliable information was obtained 
regarding the alcohol consumption. Therefore, this 
symptom was also not analyzed.

The planned duration of prospective follow-up 
was more than 2 years. Follow-up visits were carried 
out 6 and 12 months after inclusion, then — every 12 
months. If necessary, unscheduled visits were carried 
out due to CAD progression. Telephone contacts 
were made every 3 months.

End points. The primary endpoint was overt 
UGIB (verified by EGD or typical symptoms –
melena, vomiting blood, or a combination thereof). 
Bleeding counts met BARC class 2-5.

The following adverse events were also recorded: 
death (with an indication of cause), myocardial 
infarction, unstable angina requiring hospitalization, 
ischemic stroke, transient ischemic attack, peripheral 
arterial thrombosis. 

Medication therapy. All patients received standard 
treatment according to the current Russian Society 
of Cardiology and ESC guidelines on CAD and 
myocardial revascularization [4]. All patients were 
prescribed with aspirin 75-100 mg a day. After PCI, 
patients also received clopidogrel for 6-12 months. 
The adherence to treatment with antiplatelet agents, 
statins and other drugs that affect the cardiovascular 
prognosis was monitored. At the discretion of an 
attending physician, preventive therapy with PPIs 
was prescribed, appointment of which was assessed 
using medical records. Patients who underwent 
UGIB after being included in the registry were addi
tionally observed by a gastroenterologist. Manda
tory prescription of PPIs and assessing adherence 
to treatment was envisaged. If indicated, additional 
EGD and eradication therapy for H. pylori were 
performed. 
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Statistical processing and risk scale development. 
Statistical processing was carried out using the 
Statistica 10.0, SPSS 20 and MedCalc 18.11 software 
packages. Univariate and multivariate regression was 
used to identify potential RFs of UGIB. Parameters 
with a significant odds ratio (OR) (95% confidence 
interval (CI) of which did not include one) were 
selected by multiple logistic regression model. Based 
on the OR values obtained in multiple logistic regres
sion, the identified independent predictors of UGIB 
were assigned scores characterizing the contribution 
of each factor to the total bleeding risk. Taking 
into account the relatively small sample size and 
follow-up period, the characteristics of patients (for 
example, initially, patients receiving anticoagulants, 
NSAIDs, steroids were practically not included), 
number of assigned scores for RFs that are rare in 
our sample was adjusted in accordance with lite
rature data covering more representative cohorts.

To assess the predictive value of scale, we used 
the ROC analysis with determining area under the 
curve (ROC curve). As a cutoff point for score 

determining the high UGIB risk, the value with clo
sest sensitivity and specificity was chosen.

To assess the adequacy of cut-off point, the 
incidence of UGIB for subgroups of patients allo
cated in accordance with score was compared with 
the incidence of UGIB, which we theoretically 
calculated, which was considered as high. The calcu
lation was based on the following data:

1)  Academic Research Consortium experts propo
sed a cut-off point of 4% per year as a high-risk cri
terion for all major bleeding (BARC 3-5) after PCI [3];

2)  among all such bleedings, the proportion of 
UGIB is ~60% [6],

3)  among all gastrointestinal bleeding, more than 
half (64,4%) falls on the upper gastrointestinal tract [7].

Thus, the cutoff line of high risk for major UGIB 
is 4% × 0,6 × 0,64 = 1,536%.

This calculation takes into account only major 
bleeding. It is known that 3 cases of major gas
trointestinal bleeding (BARC 3-5) account for 1 
additional BARC 2 bleeding [8]. Due to the above, 
the cutoff point of high risk for major and clinically 

Проспективный РЕГистр длительной антитромботической ТерАпии
(РЕГАТА), НМИЦ Кардиологии, n=934
больные стабильной ИБС (как минимум, один критерий включения):
• стабильная стенокардия
• перенесенный ОКС >12 мес. назад
• операция КШ или ЧКВ в анамнезе

Оптимальная
медикаментозная
терапия, включающая
прием антиагрегантов:

АСК либо двойная
антитромбоцитарная
терапия (76% подгвернуты
плановым ЧКВ
на этапе включения)

Наблюдение ≥2 лет
либо

до наступления
конечной точки 

Классические факторы риска ЖКК (EОК 2015г):
возраст (≥60 лет), диспепсия и ГЭРБ, анамнез ЖКК,
анамнез ЯБ и эрозий желудка/ДПК, H. Pylori,
сопутствующая терапия (антикоагулянты, НПВС, ГКС),
злоупотребление алкоголем. 

Поиск атеросклеротического поражения
периферических артерий и аорты:

– артерии нижних конечностей (ЛПИ/УЗДС)
– брахиоцефальные артерии (УЗДС)
– брюшной отдел аорты (УЗДС/МСКТ)

Исходная оценка факторов риска

Эпизод ЖКК
(требующий обращения к врачу)

Тромботические осложнения
(ССС, ОКС; ИИ/ТИА, периф. тромбоз)

Identifier: NCT04347200

Дизайн исследования

Figure 1. Study design. 
Abbreviations: ASA — acetylsalicylic acid, GCSs — glucocorticosteroids, GERD — gastroesophageal reflux disease, ESC — European 
Society of Cardiology, UGIB — upper gastrointestinal bleeding, CAD — coronary artery disease, ABI — ankle-brachial index, MSCT — 
multislice computed tomography, NSAIDs  — non-steroidal anti-inflammatory drugs, ACS  — acute coronary syndrome, CVD  — 
cardiovascular death, TIA — transient ischemic attack, PCI — percutaneous coronary intervention.
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relevant UGIB was increased by a third and amoun
ted to 2,06%. Thus, >2 events per 100 people per 
year was chosen as a criterion for the high UGIB risk 
(BARC 2-5).

Comparison of the predictive value of developed 
scale with 2015 ESC scale [4] was carried out by compa- 
ring the corresponding areas under the ROC curves.

Differences were considered significant at p<0,05.

Results
Initial characteristics of patients. In total, the 

study included 934 patients with stable CAD (median 
age, 61 years [53-68 years]; men, 78,6%) (Table 1). 
At the enrollment, 687 patients (76%) underwent 
elective PCI, and therefore received dual antiplatelet 

Table 1
Prevalence of gastrointestinal bleeding RFs in patients with stable CAD,  

depending on bleeding within the follow-up period

Total, n (%) All patients,
n=934

Patients with 
gastrointestinal bleeding 
within follow-up, n=51

Patients without 
gastrointestinal bleeding 
within follow-up, n=883

Р1-2

Sex
Male 723 (78,6%) 42 (78,1%) 681 (77,9%) 0,386
Female 211 (21,4%) 9 (21,9%) 202 (22,5%)
Age
<70 years 762 (81,6%) 32 (58,8%) 730 (82,7%) <0,001
70-79 years 152 (16,3%) 12 (23,5%) 140 (15,9%) 0,149
≥80 years 20 (2,1%) 7 (13,7%) 13 (1,5%) <0,001
Clinical risk factors:
  •  BMI >30 kg/m2 544 (58,2%) 36 (70,6%) 375 (57,5%) 0,073
  •  Diabetes 190 (20,3%) 11 (21,6%) 179 (20,3%) 0,823
  •  Stage ≥3a chronic kidney disease 97 (10,4%) 12 (23,5%) 85 (9,6%) 0,002
  •  Prior MI 538 (57,6%) 29 (56,9%) 509 (57,6%) 0,701
  •  PCI within 12 months prior to inclusion 707 (75,7%) 25 (49,0%) 682 (60,2%) <0,001
  •  HF* 73 (7,8%) 17 (33,3%) 56 (6,3%) <0,001
  •  Prior ischemic stroke + TIA 72 (7,7%) 5 (9,8%) 67 (7,6%) 0,564
  •  Peripheral arterial atherosclerosis 176 (18,8%) 18 (35,3%) 158 (17,9%) 0,012
  •  Abdominal aortic aneurysm 22 (2,4%) 10 (19,6%) 12 (1,4%) <0,001
Condition of the upper gastrointestinal tract:
  •  Prior mucosal erosion 238 (25,5%) 29 (56,9%) 209 (23,7%) <0,001
  •  Prior mucosal ulcer 164 (17,6%) 23 (45,1%) 141 (16,0%) <0,001
  •  Erosion exacerbation after PCI 138 (14,8%) 11 (21,6%) 127 (14,4%) 0,162
  •  Prior gastrointestinal bleeding 6 (0,64%) 6 (11,8%) 0 <0,001
Drug therapy:
  •  NSAIDs 4 (0,43%) 4 (7,8%) 0 <0,001
  •  Anticoagulation (dual or triple therapy) 48 (5,1%) 12 (23,5%) 36 (4,1%) <0,001
  •  PPIs 264 (28,3%) 51 (100%) 213 (54,1%) <0,001

Note: * — in 90% of patients with HF developed after MI.
Abbreviations: MI  — myocardial infarction, BMI  — body mass index, PPIs  — proton pump inhibitors, NSAIDs  — non-steroidal anti-
inflammatory drugs, TIA — transient ischemic attack, HF — heart failure, PCI — percutaneous coronary intervention.

therapy (DAPT) for 6-12 months. We have described 
in detail the clinical and demographic characteristics 
of patients, classical UGIB RFs, the prevalence 
of peripheral atherosclerosis and abdominal aortic 
aneurysm in the studied cohort previously [5]. 

Upper gastrointestinal bleeding. The median 
follow-up was 2,5 years [1,1-14,7 years]. Major and 
clinically relevant UGIB (BARC ≥2) was recor
ded with a frequency of 1,9 cases per 100 people 
per year (Figure 2). It should be emphasized that 
most of UGIB occurred in the first 2 months from 
treatment initiation (median duration before UGIB 
development was 71 days [13-212]). Most of the ble
eding (62,8%) was verified by EGD; the rest were 
diagnosed retrospectively by typical clinical picture.
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All patients with further gastrointestinal bleeding 
have information in their medical records about 
PPI appointment, but adherence to therapy is not 
known. After an episode of bleeding, the patients 
were followed up by a gastroenterologist. A set of 
measures was carried out aimed at the secondary 
gastrointestinal bleeding prevention, including long-
term PPI therapy and correction of modifiable RFs 
(withdrawal of NSAIDs, alcohol, eradication of 
H. pylori if indicated, etc.). Against the background 
of such events, the incidence of recurrent gas
trointestinal bleeding was only 13,7%.

To identify gastrointestinal bleeding predictors, 
in addition to conventional RFs, other indicators 
were analyzed, ref lecting renal function, athero
thrombosis, prior vascular events and heart failure 

Table 2
Gastrointestinal bleeding risk assessment scale REGATA: 

 RFs and their relative contribution to gastrointestinal bleeding risk

Risk factors Score OR [95% CI] р
Age:
— 70-79 years old 1* 1,2 [0,5-2,9] 0,616
— ≥80 years old 3 4,8 [1,2-18,7] 0,024
Abdominal aortic aneurysm and/or peripheral atherosclerosis 2 3,4 [1,7-6,9] 0,0005
Heart failure 2 4,4 [1,9-10,3] 0,0007
Prior gastric/duodenal erosion 3 5,6 [2,7-11,3] 0,000002
Prior gastric/duodenal ulcer 3 4,9 [2,4-10,1] 0,00002
Prior gastrointestinal bleeding 3* 2,2 [1,5-35,7] <0,0001
NSAIDs 3 8,16 [3,4-124,7] <0,0001
Anticoagulant therapy (including in combination with antiplatelet agents) 4 164,8 [15,5-1755,6] 0,00002

Notes: * — assigned score is corrected in accordance with literature data. Risk factors that are absent in the 2015 ESC scale are marked 
in color.
Abbreviations: CI — confidence interval, NSAIDs — non-steroidal anti-inflammatory drugs, OR — odds ratio.

Figure 3. Comparison of the predictive value of gastrointestinal 
bleeding risk scales REGATA and 2015 ESC using ROC analysis.
Abbreviations: CI  — Confidence Interval, ESC  — European So
ciety of Cardiology.
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Figure 2. Cumulative incidence of upper gastrointestinal bleeding 
in patients with stable CAD (Kaplan-Meier curve).



47

ORIGINAL ARTICLES

47

Risk stratification scale for UGIB in patients with 
stable CAD REGATA. Based on the results obtained, 
we have developed a novel risk stratification scale 
for UGIB in patients with stable CAD  — REGATA 
(Table  2). Based on the OR values obtained by 
multivariate analysis, each of the RFs we found was 
assigned a certain score: factors with OR <1,5 were 
assigned 1 point, 1,5≤ OR <4,5 — 2 points, 4,5≤ OR 
<10 — 3 points, ≥10 — 4 points. For signs that are rare 
in these patients (prior gastrointestinal bleeding), as 
well as for the age of 70-79 years, the score was adjusted 
in accordance with literature data (first of all, we relied 
on similar indicators in the 2015 ESC scale [5]).

We compared the predictive value of REGATA 
and 2015 ESC scales (Figure 3). It was found that 
the area under the curve (ROC AUC) for REGATA 
scale was larger than in 2015 ESC scale. The ROC 
AUC was 0,88 (95% CI, 0,86-0,9) and 0,79 (95% 
CI, 0,76-0,82), respectively (p=0,04). For REGATA 
scale, the optimal cut-off point, which determines 
the high bleeding risk, was a score of 4. With such 
a cut-off point, the sensitivity and specificity were 
80,4% and 84,5%, respectively.

All patients were divided into 8 groups in ac
cordance with score on the REGATA scale. For 

as the final stage of cardiovascular continuum 
(Table 1). We have identified a symptom that most 
fully ref lects the atherosclerosis extent  — presence 
of peripheral atherosclerosis and/or abdominal 
aortic aneurysm. Age as one of the leading RFs of 
gastrointestinal bleeding was analyzed by groups 
(<70 years old, 70-79 years old, and ≥80 years old); 
the criteria for dividing patients into groups by age 
were borrowed from large-scale observational studies 
carried out in 2017-2019 [1, 9]). Since dyspepsia 
as a term does not have clear criteria, and EGD 
confirmation of gastroesophageal ref lux disease in 
actual clinical practice is often difficult, these RFs 
were not taken into account in further analysis.

According to multivariate analysis (Table  2), 
the already known factors were independent UGIB 
predictors in our cohort of patients with stable 
CAD: history of peptic ulcer disease or upper gastro
intestinal erosions, age over 80 years, prior gastro
intestinal bleeding, as well as NSAID and anti
coagulant therapy. We also found that the risk of 
gastrointestinal bleeding increased in patients with 
advanced atherosclerosis (peripheral atherosclerosis 
and/or abdominal aortic aneurysm), as well as in 
patients with heart failure. 
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Figure 4. Gastrointestinal bleeding rate depending on score on the REGATA scale.
Abbreviation: UGIB — upper gastrointestinal bleeding.
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bleeding in this subgroup was 13,7%, while the 
incidence of TEs in them was twice as high — 31,4%.

The likely reason for the increase in TEs after 
gastrointestinal bleeding was the complete can
cellation or decrease in the intensity of anti
platelet therapy. Among 51 patients who underwent 
gastrointestinal bleeding, 7 died in the next week, 
5 died within a year from causes not related to 
thrombosis and bleeding, 39 patients survived after 
the first bleeding episode. Antiplatelet therapy was 
resumed in full by 30 people, and 9 patients reduced 
or completely canceled antiplatelet agents. It should 
be emphasized that among 9 people who reduced 
or canceled antiplatelet drugs, the frequency of 
thrombotic events subsequently was almost 2 times 
higher  — 55,6% vs 26,7% in those who continued 
antiplatelet therapy. However, the small sample size 
did not allow us to assess the reliability of revealed 
differences.

Discussion
Gastrointestinal bleeding occupies a leading po

sition in pattern of hemorrhagic events in patients 
receiving antiplatelet drugs. The prognosis of pa- 
tients with various manifestations of atherothrom
bosis after such bleeding is considered unfavorable: 
1-year mortality after any clinically relevant episode 
of gastrointestinal bleeding is 20-25% [1, 5].

The existing approach to assessing the likelihood 
of gastrointestinal bleeding is based solely on the 
opinion of experts who have combined the generally 
recognized RFs [4] into a common scale that has 
not undergone any validation. The high risk of gas
trointestinal bleeding, determined in accordance 
with this scale, is a formal indication for PPI ap

each group, the incidence of gastrointestinal ble
eding was estimated (Figure 4). The incidence of 
gastrointestinal bleeding in patients with score of 3 
(highest score in the low-risk category) was 2,5 cases 
per 100 patients per year. This indicator was very 
close to the theoretically calculated value of 2% per 
year, which is an additional criterion for the high 
predictive value of the scale we developed. In 19,1% 
of patients, the risk of gastrointestinal bleeding was 
defined as high on the REGATA scale.

Logistic regression showed that the incidence of 
gastrointestinal bleeding in the subgroup of patients 
with high REGATA risk (≥4) was significantly 
higher than in patients with low risk (1-3): 23% vs 
1,3% (p=0,000001).

Predictive value of the REGATA scale in patients 
after elective PCI. Three quarters of patients at 
the inclusion stage received DAPT after elective 
PCI. We analyzed the outcomes in this subgroup 
separately.

The REGATA scale demonstrated good predictive 
value of gastrointestinal bleeding in this subgroup of 
patients as well (Figure 5 A). In addition, patients 
with a high gastrointestinal bleeding risk were also 
characterized by a high risk of thrombotic events 
(TEs) (Figure 5 B). At the same time, the incidence 
of TEs for the entire follow-up period was higher 
than gastrointestinal bleeding. It is important that 
the divergence of survival curves without TEs began 
at the start of second year after PCI  — after the 
planned cancellation of DAPT.

Prognosis of CAD patients who underwent gastro
intestinal bleeding during prospective follow-up. The 
analysis of outcomes in patients after gastrointestinal 
bleeding showed that the incidence of recurrent 

Figure 5. Survival without upper gastrointestinal bleeding (A) and thrombotic events (B) in the high and low risk groups according to the 
REGATA scale (Kaplan-Meier curves).
Abbreviations: DAPT — dual antiplatelet therapy, UGIB — bleeding from the upper gastrointestinal tract, TE — thrombotic events, PCI — 
percutaneous coronary intervention.
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obstruction and due to distal embolism by damaged 
plaques and thrombi, the source of which is most 
likely the abdominal aorta.

Taking into account novel RFs, ref lecting the 
prevalence and severity of atherothrombotic process, 
allowed us to improve the prognosis of gastro
intestinal bleeding. The sensitivity and specificity 
of REGATA scale developed by us was significantly 
higher than the ESC risk score.

Thrombosis and bleeding RFs are closely related 
[12]. One of these common RFs was atherothrom
bosis burden, which determines the need for long- 
term therapy, optimally including a second anti
thrombotic agent in addition to aspirin [13].

We have previously shown [5] that the outcomes 
of patients after gastrointestinal bleeding are deter
mined by the high TE rate, while the incidence of 
recurrent bleeding was significantly less. An analysis 
of a cohort of patients undergoing elective PCI 
and receiving initial therapy with two antiplatelet 
agents (Figure 5) demonstrated an increase in TE 
rate in the group with a high risk of gastrointestinal 
bleeding, which corresponded to the timing of 
DAPT withdrawal. Thus, our results suggest that net 
clinical benefit in these patients is determined by the 
risk of thrombosis rather than bleeding. The data 
obtained in large-scale registers [12] also indicate 
that in most patients with many RFs of TEs, the 
risk of cardiovascular events significantly exceeds 
the likelihood of bleeding. From all of the above, 
an important practical conclusion follows that the 
bleeding risk is not a reason for routine withdrawal 
of antithrombotic therapy, which is prescribed due to 
high risk of ischemic events.

This provision may apply to the most vulnerable 
category of patients — those with prior gastrointestinal 
bleeding. There is reason to believe that treatment (at 
least one antiplatelet agent) is preferable to maintain, 
if there is adequate endoscopic hemostasis [14]. 
Our research has also demonstrated the benefits of 
this approach. Taking into account all the possible 
limitations associated with the small number of 
groups, the lack of data on factors influencing the 
choice of antithrombotic drugs by physicians, etc., 
it should be stated that TE rate is lower in the case 
of resuming the previous antiplatelet therapy a week 
after gastrointestinal bleeding.

The safety of antithrombotic therapy can be 
maintained only if there is an active search and 
correction of all modifiable factors that increase the 
bleeding risk, as well as preventive administration 
of PPIs. Compliance with these rules allowed us to 
ensure low recurrence rate in patients with bleeding. 
The specifics of observational study did not allow 
us to carry out the same measures in all patients 
included in registry.

pointment. Nevertheless, it has not yet been possible 
to convincingly demonstrate the feasibility of this 
method of prevention. All of the above determines 
the need for well-organized observational studies 
and registers aimed both at assessing the predictive 
value of this scale and at finding new RFs. In our 
work, we chose just such an approach, which made it 
possible to integrate already known and new factors 
into a unified prognostic model.

The stratification was changed in relation to one 
of the key RFs, which is age. According to our data, 
the previously accepted division of patients into 
groups over and under 65 years of age is not optimal: 
a significant increase in gastrointestinal bleeding 
risk was noted in older people (Table 2), which 
was logically ref lected in REGATA scale. A similar 
change in risk stratification with an emphasis on 
older age groups has been proposed in recent years 
by other authors [1, 6].

There were certain limitations that did not allow 
adequately validating the gastrointestinal bleeding 
risk scale proposed by the ESC in 2015 in relation 
to patients from the REGATA register. Our cohort 
of patients was characterized by a relatively low 
rate of using NSAIDs and anticoagulants. In ad
dition, the register did not include persons who 
required corticosteroid therapy. It was also difficult 
to qualify the alcohol abuse. Routine screening for 
ref lux disease and H. pylori infection has not been 
performed. 

Another problem was recording the dyspepsia 
symptoms. There are no clear criteria for dyspepsia, 
which determines the well-known subjectivity when 
calculating gastrointestinal bleeding risk score. We, 
in turn, drew attention to another, more objec
tive criterion associated with certain dyspepsia 
symptoms, namely, with gastrointestinal erosions. 
It is known that such a lesion is characteristic of 
H. pylori infection [10], which logically explains the 
significance of detected RF in relation to bleeding.

The presence of erosion may indicate impaired 
reparative processes, including due to gastrointestinal 
mucosa ischemia. In this regard, it seems logical to 
emphasize the importance of the discovered RFs 
characterizing the atherothrombosis burden, namely, 
the involvement of peripheral arteries and abdominal 
aorta, as well as heart failure, which developed in 
most cases after MI (Table 1). The relationship 
between widespread atherosclerotic lesions and the 
development of gastrointestinal bleeding has been 
demonstrated by other authors [11]. For obvious rea- 
sons, no work analyzed the state of arteries directly 
supplying the upper gastrointestinal tract. Never- 
theless, given the systemic nature of atherothrom
botic process, it is logical to assume ischemia in 
this vascular system, both due to anatomical f low 
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An active search for a potential source of ble- 
eding could be discussed as an additional preventive 
measure. We showed that the largest number of 
gastrointestinal bleeding developed in the coming 
months from the initiation/intensification of treat
ment. Antithrombotic therapy is a kind of stress 
test that reveals the silent initial pathology of the 
gastrointestinal mucosa [15]. Thus, it is prudent to 
provide for endoscopic screening or, at least, fecal 
occult blood test, if there are any concerns about the 
safety of prescribed therapy.

Conclusion
As a result, we discovered novel predictors and de- 

veloped a scale for assessing the gastrointestinal ble- 

eding risk in patients with CAD receiving long-term 
antiplatelet therapy. The relationship with gastro
intestinal bleeding was demonstrated for RFs cha
racterizing the atherothrombosis burden, namely, per
ipheral artery and abdominal aorta involvement, as well 
as heart failure due to myocardial infarction. A  high 
risk of gastrointestinal bleeding should not be a routine 
reason for refusal from antithrombotic therapy. The pro- 
posed modification is designed to facilitate the im
plementation of measures (PPI prescription, EGD scre- 
ening, H. pylori eradication) aimed at preventing gas
trointestinal bleeding in patients with various clinical 
manifestations of atherothrombosis. 
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