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Abstract: Background — Currently, there is a challenge in the dynamic prognostic assessment of haemorrhagic risks, particularly in 
recognising the development of bleeding in patients who have undergone cardiac surgery (CS). Bleeding frequently occurs in post-CS 
patients as they are receiving antithrombotic therapy (ATT), prescribed for continuous a period of 3, 6, or 12 months after surgery. This not 
only worsens prognosis and quality of life but also, if therapy is discontinued, increases the risk of thrombotic events. 
Objective — To investigate the diagnostic value of scales for assessing bleeding and predicting bleeding outcomes in individuals who have 
undergone myocardial revascularisation, and to assess the applicability of the ISTH scale for evaluating bleeding in this patient group. 
Methods — A total of 98 patients undergone myocardial revascularisation participated in the prospective study. An assessment of 
hemorrhagic risks according to the PRECISE-DAPT scale and hemorrhagic manifestations according to the ISTH scale was performed at visit 
1 and 2 (0-1 month after revascularization).  
Results — It was found that the assessment of bleeding risk during antithrombotic therapy (ATT) in the first month after myocardial 
revascularisation, when performed using the PRECISE-DAPT scale, is not comparable to the assessment using the ISTH scale. However, the 
ISTH scale proved to be a useful tool for evaluating haemorrhagic complications of ATT in patients following cardiac surgery (CS). 
Conclusion — The use of the ISTH scale allows the assessment of early signs of bleeding during dual antiplatelet therapy (DAPT) following 
revascularisation, helping to foster a proactive attitude in patients towards monitoring complications of antithrombotic therapy. This 
approach can reduce risks of fatal haemorrhages and the development and progression of anaemia. However, the ISTH scale is not 
comparable to the PRECISE-DAPT scale for assessing hemorrhagic risks and cannot be recommended for dynamic prediction of 
hemorrhagic risks in post-CS patients.  
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Introduction  

Cardiac surgeons, cardiologists in the sanatorium-resort 
setting, and outpatient cardiologists and therapists managing 
patients after myocardial revascularisation frequently encounter 
haemorrhagic complications, which vary in severity and arise as 
side effects of anti-thrombotic therapy (ATT) [1-15]. ATT, 
subdivided into double anti-platelet therapy (DAPT), triple anti-
platelet therapy (TAPT), or anticoagulant therapy (ACT), is 
prescribed to patients in accordance with clinical guidelines (CG) 
[3, 8, 11, 13]. Sufficient ATT is required in order to prevent 
thrombotic complications [1, 3]. However, an individualised 
approach to post-revascularisation care must carefully balance 
thrombosis prevention with bleeding risk mitigation, as bleeding 
significantly impacts the likelihood of adverse coronary and non-
coronary events [4, 9-17]. 

To address haemorrhagic risks, clinical guidelines recommend 
the PRECISE-DAPT scale for assessments at the time of discharge 

from cardiac surgery (CS) [3]. This tool aids in determining whether 
patients should receive ATT for six or twelve months and guides 
the selection of appropriate drug combinations. Nevertheless, the 
occurrence of haemorrhagic events during therapy often 
necessitates reevaluation of the prescribed medication regimen, 
including adjustments to drug type, dosage, and duration [8]. 

The clinical guidelines approved by the Ministry of Health of 
the Russian Federation for post-CS management, along with 
related methodological recommendations [3], do not address tools 
for assessing haemorrhagic events during therapy. Although some 
studies have employed the ISTH bleeding assessment scale for this 
purpose [4, 18], its reliability for dynamic prognostic monitoring in 
such patients remains unconfirmed. 

This study aims to evaluate the practical use of the PRECISE-
DAPT scale for haemorrhagic events and the ISTH bleeding 
assessment scale for personalising antithrombotic therapy in 
patients after myocardial revascularisation. 
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Table 1. Characteristics of patients included in the study 

Sample сharacteristics M±SD 
% of the total number in 

the sample 
Male, n 73 74.5 
Female, n 25 25.5 
Age (both genders), years 61.73±9.8  
Age (male), years 61.01±9.6  
Age (female), years 63.8±10.2  
Weight, kg 84.3±14.6  
Chronic coronary syndrome, n 53 54.6 
Acute coronary syndrome, n 44 45.4 
History of myocardial infarction, n 42 43.3 
Average height, cm  170.6±8.4  
History of diabetes mellitus, n 15 15.5 
Hemoglobin before surgery, g/l 136.3±16.7  
Hemoglobin after surgery, g/l 114.6±16.1  
Anemia, n 45 45.9 
History of prior-ATT bleeding, n 5 5.5 
Patients on DAPT at discharge, n 84 87.5 
Patients on TAPT at discharge, n 1 1 
Patients without DAPT/DAPT at 
discharge, n 

11 11.5 

 

Material and Methods 

A prospective study was conducted involving 98 patients who 
underwent myocardial revascularisation within one month post-
procedure. Haemorrhagic risks were analysed using the PRECISE-
DAPT scale, and haemorrhagic manifestations were evaluated 
using the ISTH scale during two visits. At visit 1 (conducted within 
1-3 days after revascularisation), both scales were employed, 
while at visit 2 (one month post-revascularisation), only the ISTH 
scale was used [18]. 

Inclusion criteria required patients to have undergone 
myocardial revascularisation (visit 1 occurred within 1-7 days after 
stenting or bypass surgery). Non-inclusion criteria encompassed 
patient refusal to participate or inability to establish contact after 
discharge. The main characteristics of the patients are summarised 
in Tables 1 and 2. 

At discharge, the presence of a history of bleeding was 
assessed in all patients, in accordance with the questions of the 
validated ISTH questionnaire. The results are presented in Table 2. 

At the inclusion visit (upon discharge) and at the follow-up visit 
(1 month from the index event), all cases of bleeding were 
recorded with details of their nature, source, severity, and 
treatment, as per the ISTH scale. 

The ISTH score at discharge assigned 0 points to 37.2% of 
patients (32 out of 94). Among the remaining patients, scores 
ranged from 1 to 14 points, indicating that haemorrhages were 
identified in 42.8% of cases during hospitalization. Minor 
haemorrhagic signs (1 to 3 points) were noted in 37.2% of 
patients, while 28.7% demonstrated significant bleeding 
manifestations. The distribution of patients by ISTH scale scores at 
discharge is illustrated in Figure 1. 

Anaemia before surgery was present in 45% of patients. A 
history of myocardial infarction prior to CS was documented in 40 
patients (42.1%), and diabetes mellitus was reported in 15.5%. 
Slightly more than half of the patients underwent surgery in a stable 
condition (Chronic coronary syndrome at admission – 54.6%), 
whereas the rest underwent revascularisation due to acute coronary 
syndrome. The severity of bleeding by localisation at visit 1, assessed 
using the ISTH scale from 0 (no signs of haemorrhages) to 4 (severe 
manifestations), is displayed in Figure 2. 

When analyzing the severity of hemorrhagic manifestations at 
visit 1, a mild degree was observed in most patients (score=1), 

bleeding from the gastrointestinal tract or oral cavity, as well as 
pronounced menstrual blood loss, are most commonly noted in 
the group with mild hemorrhages, while severe manifestations 
predominantly originated from surgical sites and tooth extraction. 
The risks of hemorrhagic complications were assessed in all 
patients according to the PRECISE-DAPT scale at discharge. Based 
on their PRECISE-DAPT scores, patients were categorised into two 
groups: those recommended for 6-month ATT (41 patients; 42.7%) 
and those recommended for 12-month ATT (55 patients; 57.3%). 

At discharge, patients reported bleeding manifestations 
anamnestically using the ISTH scale. This included events prior to 
hospitalisation (e.g., menorrhagia and labour-related bleeding) 
and events documented during hospitalisation (Table 2). The 
calculated total ISTH score ranged from 0 (no manifestations of 
increased bleeding) to 14 (maximum bleeding risk score). The 
distribution of scores is illustrated in Figure 1. 

 

Results  

Prior to surgery, patients had significantly higher haemoglobin 
levels compared to those measured post-CS (136.3±16.7 vs. 
114.6±16.1 g/l). This decrease is evidently a result of substantial 
blood loss during surgery. To mitigate thrombosis risk, current 
clinical guidelines recommend that target haemoglobin levels during 
erythrocyte transfusion remain below normal thresholds [5, 12]. 

An analysis was conducted to compare the PRECISE-DAPT 
score recommendations with actual antithrombotic therapy (ATT) 
prescriptions at discharge. Discrepancies were identified in 12% of 
cases. Specifically, 4% of patients, for whom 12 months of ATT 
would have been appropriate, were instead advised to limit 
therapy to six months. Conversely, 8% of patients classified in the 
“short-term therapy” group were prescribed extended ATT. These 
deviations likely reflect insufficient adherence to clinical guidelines 
or inadequate utilisation of the PRECISE-DAPT scale by clinicians 
during discharge planning. A limitation of this study that may 
contribute to these findings is that it was single-centered. 

Figure 1 illustrates that approximately one-third of patients 
(28.6%) showed no signs of bleeding (0 ISTH points), while another 
34% exhibited minimal bleeding manifestations (scores of 1-3 
points). A further 33.7% demonstrated varying degrees of 
haemorrhagic events (scores of 4-9 points) either prior to 
hospitalisation or during their stay. Severe haemorrhagic 
manifestations (scores of 10-14) were observed in 3% of patients. 
These findings underscore the ability of the ISTH scale to identify 
patients with diverse degrees of bleeding severity. Notably, all 
such patients were prescribed short-term ATT, although 
anticoagulants were included in two cases. 

Among patients assigned to short-term therapy based on the 
PRECISE-DAPT scale (37.8% of the total), an increased risk of 
bleeding assessed by the ISTH scale was observed in 24%. 
Conversely, among those allocated to long-term therapy (62.1%), 
73.1% had the high risk of hemorrhagic events. 

In the subgroup classified as having a high risk of congenital 
haemorrhagic predisposition according to the ISTH scale (36.7% of 
the group), 72.4% were assigned to short-term ATT based on the 
PRECISE-DAPT score, while the remaining 27.6% were prescribed 
long-term ATT. Among those with no increased risk of bleeding at 
discharge (63.3% of the group), 44.4% were assigned to long-term 
ATT, while 55.6% were allocated to short-term ATT based on the 
PRECISE-DAPT score. 
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Table 2. ISTH score at discharge 
ISTH scale 
question number 

Assessment by scales and characterization of subgroups according to the "X" index – points scored on the ISTH scale The number and % of 
persons with the X index 

- ISTH score "X", – calculated total score at discharge from 0 to 14 according to the graphs (Assessment of the risk of 
bleeding according to the recommendations of the international society for thrombosis and hemostasis – ISTH) 
 
 

Х=0: 28 (28.6%) 
Х=1: 16 (16.4%) 

X=2: 7 (7.1%) 
X=3: 11 (11.2%) 

X=4: 7 (7.1%) 
X=5: 9 (9.2%) 
X=6: 5 (5.1%) 
X=7: 3 (3.1%) 
X=8: 5 (5.1%) 
X=9: 4 (4.1%) 
X=12: 1 (1%) 
X=13: 1 (1%) 
X=14: 1 (1%) 

1 Epistaxis 
• No/trivial 0 
• >5 /year or >10 minutes +1 
• Consultation only +2 
• Packing, cauterization, or antifibrinolytic agents +3 
• Blood transfusion, replacement therapy, or desmopressin +4 

 
Х=0: 83 (86.5%) 
Х=1: 10 (10.4%) 

Х=2: 3 (3.1%) 
Х=3: 0 
Х=4: 0 

2 Skin hemorrhages 
• No/trivial 0 
• 5 or more bruises (more than 1 cm) in exposed areas +1 
• Examination of the patient and referral to a specialist or conducting a detailed laboratory examination +2 
• Extensive +3 
• Spontaneous hematoma requiring blood transfusion +4 

 
Х=0: 79 (82.3%) 
Х=1: 10 (10.4%) 

Х=2: 7 (7.3%) 
Х=3: 0 
Х=4: 0 

3 Bleeding from minor wounds 
• No/trivial 0 
• More than 5 per year, longer than 10 min +1 
• Examination of the patient and referral to a specialist or conducting a detailed laboratory examination +2 
• Surgical hemostasis +3 
• Transfusion of blood components, substitution therapy, desmopressin +4 

 
Х=0: 70 (73%) 
Х=1: 25 (26%) 

Х=2: 1 (1%) 
Х=3: 0 
Х=4: 0 

4 Oral cavity – bleeding at discharge 
• No/trivial 0 
• Bleeding +1 
• Examination of the patient and referral to a specialist or conducting a detailed laboratory examination +2 
• Surgical hemostasis, antifibrinolytics +3 
• Transfusion of blood components, substitution therapy, desmopressin +4 

 
Х=0: 70 (73%) 
Х=1: 25 (26%) 

Х=2: 0 
Х=3: 1 (1%) 

Х=4: 0 

5 Gastrointestinal bleeding 
• No/trivial 0 
• Occur (not associated with ulcers, portal hypertension, hemorrhoids, angiodysplasia) +1 
• Examination of the patient and referral to a specialist or conducting a detailed laboratory examination +2 
• Surgical hemostasis, antifibrinolytics +3 
• Transfusion of blood components, replacement therapy, desmopressin +4 

 
Х=0: 71 (74%) 
Х=1: 23 (24%) 

Х=2: 0 
Х=3: 2 (2%) 

Х=4: 0 

6 Hematuria 
• No/trivial 0 
• Occurs (macrohematuria) +1 
• Examination of the patient and referral to a specialist or conducting a detailed laboratory examination +2 
• Surgical hemostasis, iron preparations +3 
• Transfusion of blood components, substitution therapy, desmopressin +4 

 
Х=0: 81 (84.4%) 

Х=1: 6 (6.3%) 
Х=2: 9 (9.3%) 

Х=3: 0 
Х=4: 0 

7 Bleeding after tooth extraction 
• No/trivial 0 
• Is marked in less than 25%, does not require correction +1 
• It is noted in more than 25%, does not require correction +2 
• Suturing (repeated), tamponing +3 
• Transfusion of blood components, substitution therapy, desmopressin +4 

 
Х=0: 80 (83.3%) 

Х=1: 8 (8.3%) 
Х=2: 2 (2.1%) 
Х=3: 6 (6.3%) 

Х=4: 0 

8 Surgical Bleeding 
• No/trivial 0 
• Is marked in less than 25%, does not require correction +1 
• It is noted in more than 25%, does not require correction +2 
• Surgical hemostasis, antifibrinolytics +3 
• Transfusion of blood components, substitution therapy, desmopressin +4 

 
Х=0: 65 (67.7%) 
Х=1: 18 (18.8%) 

Х=2: 0 
Х=3: 13 (13.5%) 

Х=4: 0 

9 History of Menorrhagia 
• No/trivial 0 
• Examination of the patient and referral to a specialist or conducting a detailed laboratory examination, or 

changing pads more frequently than every 2 hours, clot and flooding, or PBAC score>100+1 
• Time off work/school >2 /year, requiring antifibrinolytics, or hormonal/iron therapy +2 
• Antifibrinolytics + hormonal therapy since menarche or for more than 12 months +3 
• Acute blood loss requiring: hospitalization, transfusion, substitution therapy, desmopressin +4 

 
Х=0: 84 (87.5%) 

Х=1: 8 (8.3%) 
Х=2: 0 

Х=3: 3 (3.1%) 
Х=4: 1 (1.1%) 

10 A history of postpartum bleeding 
• No/trivial or no deliveries 0 

 
Х=0: 91 (94.8%) 
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ISTH scale 
question number 

Assessment by scales and characterization of subgroups according to the "X" index – points scored on the ISTH scale The number and % of 
persons with the X index 

• Examination of the patient and referral to a specialist or conducting a detailed laboratory examination or: the 
use of oxytocin, lochia for more than 6 weeks +1 

• Antifibrinolytics, iron preparations +2 
• Required: transfusion of blood components, replacement therapy, desmopressin, examination with anesthesia, 

uterine tamponing +3 
• Required: resuscitation support, surgery (hysterectomy, uterine tube embolization, etc.) +4 

Х=1: 5 (5.2%) 
Х=2: 0 
Х=3: 0 
Х=4: 0 

11 Intramuscular hematomas 
• Never 0 
• After injury, without therapy +1 
• Spontaneous without therapy +2 
• Spontaneous or traumatic, requiring: substitution therapy, desmopressin +3 
• Spontaneous or traumatic, requiring: surgical care, transfusion +4 

 
Х=0: 87 (90.6%) 

Х=1: 8 (8.3%) 
Х=2: 0 

Х=3: 1 (1.1%) 
Х=4: 0 

12 Hemarthrosis 
• Never 0 
• After injury, without therapy +1 
• Spontaneous without therapy +2 
• Spontaneous or traumatic, requiring: substitution therapy, desmopressin +3 
• Spontaneous or traumatic, requiring: surgical care, transfusion +4 

 
Х=0: 91 (94.8%) 

Х=1: 2 (2.1%) 
Х=2: 0 
Х=3: 0 

Х=4: 3 (3.1%) 

13 Hemorrhages in the central nervous system 
• Never 0 
• Subdural, any intervention +3 
• Intracerebral intervention +4 

 
Х=0: 90 (94.7%) 

Х=1: 2 (2.1%) 
Х=4: 3 (3.2%) 

14 Other bleeding (e.g. conjunctival hemorrhage or excessive bleeding following cumcision/venipuncture)  
• No/trivial 0 
• Present +1 
• Consultation only +2 
• Surgical hemostasis or antifibrinolytics +3 
• Blood transfusion, replacement therapy, or desmopressin +4 

 
Х=0: 89 (93.7%) 

Х=1: 3 (3.2%) 
Х=2: 0 

Х=3: 2 (2.1%) 
Х=4: 1 (1%) 

 

Table 3. Comparability between ISTH scores at discharge and PRECISE-
DAPT scores at discharge. One-sample Kolmogorov-Smirnov test 

 VAR00003 

N 66 
Parameters of normal 
distributiona,b 

Mean 3.8485 
St.deviation 3.43844 

Largest absolute differences Absolute 0.143 
Positive 0.143 
Negative -0.132 

Test statistic 0.143 
Asymptotic significance (two-tailed) 0.002c 

a The tested distribution is normal; b Computed from the data; c Lilliefors 
significance correction. 

 

Table 4. Comparability between ISTH scores at discharge and PRECISE-
DAPT scores at discharge. Ranks 

 PRECISE-DAPT at discharge N Mean rank Sum of the ranks 

ISTH score 
at discharge  

Long-term therapy 25 28.98 724.50 
Short-term therapy 41 36.26 1486.50 

Total 66   

 

Table 5. Comparability between ISTH scores at discharge and PRECISE-
DAPT scores at discharge. Statistical Testsa 

 ISTH- estimated score on the date 
of discharge from the hospital 

Mann-Whitney U Test 399.500 
Wilcoxon Signed-Rank Test 724.500 
Z-Value -1.505 
Asymptotic significance (two-tailed) 0.132 

a Grouping variable: PRECISE-DAPT score group at discharge. 

 

Thus, the use of the ISTH scale, reflecting the risk of congenital 
increased hemorrhagic predisposition, in 72.4% of cases was 
supported by the recommendations to limit the duration of ATT 
based on the PRECISE-DAPT assessment. However, for patients 
classified as low risk by the ISTH scale, the PRECISE-DAPT scale 

often divides them almost equally between short-term and long-
term ATT groups. This supports the hypothesis that clinical 
indicators used in the PRECISE-DAPT calculation (e.g., 
haemoglobin, creatinine levels) possess significant prognostic 
value. Additionally, the ISTH assessment of haemorrhagic history, 
regardless of the timing of events, is important for understanding 
the development of haemorrhagic manifestations during 
hospitalisation, as reflected by higher ISTH scores. 

A correlation analysis between the ISTH and PRECISE-DAPT 
scores revealed no significant relationship (Tables 3, 4, and 5). This 
may stem from the limited sample size and the inherent 
limitations of the ISTH scale in its accessible version, which does 
not specify the timing of haemorrhagic events. These findings 
suggest that applying the ISTH scale without a temporal 
framework may not be optimal for evaluating haemorrhagic risk in 
patients prescribed ATT following surgical intervention. 

To evaluate the comparability of haemorrhagic manifestations 
recorded on the ISTH scale and haemorrhagic risks assessed by the 
PRECISE-DAPT scale, a comparative analysis was conducted. This 
assessment focused on the "long-term ATT" and "short-term ATT" 
groups as determined by the PRECISE-DAPT scale and the groups 
"no haemorrhagic manifestations on the ISTH scale" and 
"haemorrhagic manifestations present on the ISTH scale". 

The results showed no significant correlation between these 
indicators at the time of discharge from the hospital (Tables 3, 4, 
and 5). 

After analysing the data on the severity of haemorrhagic 
manifestations one month after discharge using the ISTH scale, it 
was found that 34.3% of patients exhibited no signs of 
haemorrhage (0 points; Figure 1). Minor haemorrhagic signs (1 to 
3 points) were observed in 46.8% of patients (15 individuals), while 
haemorrhages with a severity ranging from 4 to 9 points were 
detected in 18.7% of patients. 
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Figure 1. Distribution of patients by ISTH score at discharge (from 0 to 14 points – indicated in different colors). 

 

 
Figure 2. Manifestations of hemorrhagic events on the ISTH scale at visit 1 in patients after myocardial revascularisation. 

 

 

 

 

 
Figure 3. Dynamics of the ISTH score between visit 1 and visit 2. 

 

Notably, when the ISTH score was assessed one month apart, 
it showed different evaluations of haemorrhagic event severity, 
likely reflecting changes in the clinical manifestation of 
haemorrhages as complications of ATT. These observations 
indicate significant dynamics in haemorrhagic manifestations 
during the first month post-discharge. Specifically, the proportion 
of patients with moderate bleeding (1 to 3 points) increased, while 
the proportion with more severe haemorrhages (4 or more points) 
decreased (Figure 3). 

This pattern aligns with reports from various research groups, 
which describe the peak severity of haemorrhagic syndrome 
occurring during the inpatient postoperative period. Our findings 
confirm that this pattern also holds true for patients who 
underwent CS, who, unlike most other surgical patients, are 
recommended ATT after discharge [2]. Importantly, our data 
suggest that the incidence of severe bleeding events does not 
increase during the first month post-discharge in patients receiving 
ATT following CS. 
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Discussion 

As our study showed, when assessing the risk of bleeding on 
the PRECISE-DAPT scale, long-term therapy was recommended for 
most patients based on the assumed low risk of bleeding. While 
the use of the ISTH scale, designed to assess hemorrhagic risks in 
the general population, does not provide additional information 
compared to the PRECISE-DAPT scale, it allows for the recording of 
hemorrhagic complications of antiplatelet therapy (ATT) during the 
first month of treatment. This early documentation forces doctors 
to make decisions regarding dosing and the duration of ATT earlier 
than the recommended six-month period. In practice, as our 
analysis demonstrates, the PRECISE-DAPT scale is not consistently 
implemented in some situations when prescribing therapy at 
discharge, requiring an evaluation of the factors leading to 
deviations from clinical recommendations. This may be due to the 
limited data or the lack of attention from inpatient doctors, who 
are aware of the responsibility of outpatient doctors for 
monitoring ATT complications. For outpatient doctors, the 
discharge guidelines serve as a practical framework for patient 
management. Thus, a disconnect exists in the continuum of 
responsibility for monitoring hemorrhagic manifestations in 
patients prescribed ATT after revascularisation. To improve such 
monitoring, the implementation of reliable tools is required, one 
of which could be the ISTH scale: it allows for monitoring of the 
current situation over six to twelve months of prescribed therapy. 

It is important to note that in modern cardiological practice, 
dynamic and objectified assessment of hemorrhagic 
manifestations during the ATT process within the first year after 
revascularisation is insufficiently implemented. Available 
questionnaires for assessing bleeding risk consider factors that 
predispose to their development, but they do not serve as tools 
for structured self-diagnosis of hemorrhages [18]. The clinical 
guidelines in cardiology do not include scales for assessing 
hemorrhagic manifestations in the context of ATT, and scientific 
publications do not sufficiently address the potential use of the 
only validated scale for evaluating hemorrhagic symptoms, the 
ISTH scale. 

The approaches to predicting hemorrhagic events outlined in 
the guidelines focus on unmodifiable risk factors such as age, 
diabetes, renal failure, and the placement of uncoated stents. It 
seems this approach fails to consider the clinical manifestations of 
bleeding, which are accounted for by, for example, the ISTH scale. 
Initially developed to identify individuals with hereditary 
platelet/coagulopathies [18], the ISTH scale can also be applied to 
individuals with a secondarily acquired hemorrhagic 
predisposition, such as those receiving DAPT/TAPT/ATT [4]. 

In patients undergoing myocardial revascularisation and 
receiving ATT, the use of the ISTH scale helps identify hemorrhages 
related to the dynamic regulation of blood rheology, which is 
influenced by factors such as the patient's genetic profile, vitamin 
K intake, and the effects of DAPT/TAPT/ATT and other medications 
on pharmacokinetics and blood rheology [9, 10]. The wide range of 
factors influencing hemorrhagic risks and manifestations often 
compels doctors to focus on the clinical signs of bleeding when 
tailoring recommendations for each patient [7, 8]. However, such 
approaches are not reflected in the clinical recommendations on 
anemia or in cardiology guidelines. 

The development and implementation of a more personalized 
approach could improve clinical outcomes in the treatment of 
patients with cardiovascular diseases and anemia. Current 

hemorrhagic risk scales predict major bleeding based on clinical 
and anamnestic unmodifiable risk factors, rather than on actual 
bleeding manifestations, which limits the ability to adjust risks 
during DAPT/TAPT/ATT therapy [17, 18]. 

The PRECISE-DAPT scale, which provides a calculated bleeding 
risk index at discharge for patients after a coronary event, includes 
parameters such as age, weight, smoking status, anemia at 
discharge, creatinine clearance, and the use of TAAT at discharge. 
However, it does not account for the dynamics of hemorrhagic 
events during treatment. According to L.I. Buryachkovskaya and 
colleagues [3], who presented the practical guide "Algorithms and 
Risk Scales for Thrombosis and Bleeding in Cardiology and 
Neurology" in 2018, a large number of scales have been developed 
to assess the prognosis of coronary artery disease endpoints 
associated with thrombosis. Of the 11 hemorrhagic risk scales 
recommended by the authors (ISTH, TIMI, GUSTO, BLEEDSCORE, 
BARC, HEMORR2HAGES, HAS-BLED, CRUSADE SCALE, REACH 
SCALE, GIT, SMOG) [1, 3-15, 17, 18], only the ISTH scale can be 
considered a prognostic measurement tool that reflects 
hemorrhagic incidents. As noted by the authors of the 
aforementioned guidelines, "more than half of the so-called minor 
bleeding events in clinical trials go unnoticed because there is no 
method for their quantitative assessment" [3]. 

The ISTH bleeding risk scale is the most suitable for assessing 
bleeding in patients after myocardial revascularisation in clinical 
practice. It is publicly available and can be used to assess the risk 
of bleeding in patients after cardiac surgery. However, as our data 
show, it cannot be used to assess the risk of hemorrhagic events 
and has not proven to be comparable to the PRECISE-DAPT scale in 
predicting bleeding. 

 

Conclusion 

In our opinion, the optimal therapeutic strategy for patients 
who have undergone myocardial revascularisation is to balance 
the prescription of antiplatelet therapy (ATT) and closely monitor 
signs of bleeding in order to optimise the selection of regimens 
and dosages. As there are currently no recommendations 
regarding the use of any validated questionnaire aimed at 
recognising the development of haemorrhagic events in patients 
who have undergone coronary surgery, including signs of bleeding, 
we consider it appropriate to use the ISTH scale for this purpose. 

In clinical practice, despite the availability of validated scales 
for assessing bleeding risk on ATT, there is no assessment of the 
effectiveness of an ATT modification algorithm in case of 
complications. As antithrombotic therapy, which carries 
haemorrhagic risks, is indicated for continuous use for a period of 
3-6 to 12 months following CS, there is a clear need to apply 
integrated approaches to the assessment of haemorrhagic 
manifestations throughout the entire treatment period. The ISTH 
scale, however, did not demonstrate predictive value when used 
to anticipate haemorrhagic events. 
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