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Abstract: In this article, we presented the results of studying the prognostic significance of various clinical, 

laboratory, endoscopic factors, indicators of the severity of the patient's condition according to APACNE-III, 

the severity of blood loss and hemorrhagic shock, comorbidity and factors of the blood coagulation system in 

predicting the risk of bleeding in patients with peptic ulcer complicated by acute gastro-duodenal ulcerative 

bleeding. In a certain number of patients with acute gastroduodenal ulcerative bleeding, along with quantitative 

and qualitative risk factors for bleeding, the indicators of NO and sVCAM-1 were studied in a comparative 

aspect and their correlation was determined. 
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1. Introduction 

 Owing to the introduction of new antiulcer drugs of the group of proton pump blockers, H2 receptors and anti-

Helicobacter therapy, certain successes have been achieved in the treatment of peptic ulcer. But mortality from 

ulcerative gastroduodenal bleeding remains in the range of 10-14% [15,16]. At the same time, it is known that 

gastroduodenal bleeding accounts for 42-47% of the structure of complicated forms of peptic ulcers. On the 

other hand, recurrent bleeding significantly exacerbates primary blood loss, significantly worsening the 

prognosis of the disease. The inefficiency of endoscopic hemostasis forces doctors to operate on patients at the 

height of bleeding. The overall mortality in recurrence of acute gastroduodenal ulcerative bleeding (AGDUB) 

ranges from 15 to 30%, and postoperative mortality reaches up to 40-75% [1,3,4, 5,6,7,13,14].  

To reduce the mortality rate in AGDUB, it is necessary to predict the possibility of recurrence of ulcerative 

bleeding in a timely manner, to determine the correct and optimal tactics for managing patients, hemostasis, 

indications for surgery with the choice of the optimal volume of surgical interventions. Unfortunately, numerous 

studies devoted to the study of the prognostic significance of various factors contributing to the recurrence of 

gastroduodenal ulcerative bleeding are contradictory, since the risk of recurrent bleeding (RB) is not always 

detected in a timely manner. The resolving signaling ability of many of these factors will not exceed 11.7-

33.3%, and the prognostic coefficient (PC) is 0.206-0.750 [2, 6, 8, 9, 10, 11, 12].  

As can be seen from the above data, described in the existing literature, numerous methods based on the 

identification of clinical, endoscopic, laboratory and instrumental signs of hemostasis instability did not solve 

the problem of early detection of recurrent ulcer bleeding. In this regard, the search for non-cumbersome, but 

objective criteria for predicting RB, based on pathogenetic mechanisms and characterizing the dynamics of the 

state of a local pathological condition, such as blood NO, adhesion of vascular molecules, thrombocytopenia, 

etc., remains relevant.   
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As is commonly known, the endothelial form of nitric oxide (NO) is synthesized by the tissues of the inner 

lining of the arteries and plays an important role in the control of blood flow. Another member of the 

immunoglobulin superfamily, sVCAM-1, provides adhesion of blood cells inside and outside the vessel. In 

connection with the foregoing, it is of great practical importance to elucidate the role of NO and sVCAM-1 in 

predicting RB, as objective criteria for predicting the risk of bleeding, which have pathogenetic significance in 

the development of AGDUB and RB..  

2. Material and research methods 

 We studied the prognostic significance of various clinical, laboratory, endoscopic factors, indicators of the 

severity of the patient's condition according to APACHE-III, the severity of blood loss and hemorrhagic shock 

(HS), concomitant pathology and factors of the blood coagulation system in predicting RB in 344 patients with 

peptic ulcer (PU) complicated by AGDUB (control group). In 52 patients with AGDUB (constituting the main 

group of the study), along with 34 quantitative and qualitative risk factors for RB, NO and sVCAM-1 indicators 

were studied in a comparative aspect and their correlation was determined.  

Analysis of the obtained data of the control group showed the following indicators: 

1) That severe and extremely severe blood loss in 33.1-33.3% of cases leads to RB, PC = 0.750. With mild to 

moderate blood loss, the probability of RB is small (PC = 0.22 in 6.7% of cases). 

2) In the absence of hemorrhagic shock and grade 1 hemorrhagic shock, the probability of RB is negligible 

(PC=0.004 in 19.1% of cases). The presence of hemorrhagic shock II-III degree significantly increases the 

likelihood of RB 0.206-0.273 in 27.3-33.3% of cases. 

3) With a decrease in blood hematocrit (HT) to 21-30%, the probability of RB reaches 30%, PC=0.206 

4) Of the existing comorbidities, diabetes mellitus (PC=0.750 in 33.3% of cases) and arterial hypertension 

(PC=0.700 in 27.8% of cases) significantly increased the risk of RB. 

5) According to the study of indicators АРАСНЕ-III (Knauss et all 1981) made it possible to predict RB with a 

PC of 0.75 in 38.1% of cases. 

6) Thrombocytopenia below 150,000 and thrombotest below grade 4 significantly increase the risk of rebleeding 

(PC=0.813 in 30.7% of cases and PC=0.507-0.907 in 50-75% of cases). 

7) Endoscopic studies of patients revealed that the larger the size of the ulcer, the higher the likelihood of 

developing RB. (When d ulcers are 1.1-2.0 and higher, PC = 0.507-0.900 in 50-75% of cases). There is a high 

probability of RB in the localization of the ulcer on the posterior wall of the duodenal bulb (PDB) (PC=0.206 in 

33.3%), and "kissing ulcers" (PC=0.507 in 50% of cases). The most likely to develop RB were ulcers that had F-

1A arterial bleeding (PC=0.890 in 28% of cases) or active venous bleeding F-1B (PC=0.603 in 55.5% of cases) 

at the time of endoscopic admission.  

Below we present the results of studies of the main group. 

By studying the indicators of NO and sVCAM-I, in three healthy people, the normal values of NO = 159.6 

µmol/l were specified; sVCAM-I = 22.7 ng/ml. 

The study of NO and sVCAM-1 in four patients with DU showed a decrease in NO to 42.8 µmol/l; at the same 

time, some compensatory increase in sVCAM-1 up to 32.0 ng/ml. According to our data, with ulcerative 

bleeding, NO indicators decrease from 2.5 to 25 times, in direct proportion to the severity of blood loss and the 

presence of hemorrhagic shock from (4.4 to 22.3 μmol/l) with severe blood loss. Bleeding from combined ulcers 

was also accompanied by a sharp decrease in NO values to 6.2-6.8 µmol/l. There was no significant dependence 

of NO reduction on bleeding recurrence. With AGDUB, the sVCAM-1 values also decreased, but to a lesser 

extent, 2-3 times compared with the norm, and 3-4 times with repeated bleeding. 
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Primary and repeated indicators of NO and sVCAM-1 in patients with AGDUB, depending on the severity of 

blood loss and hemorrhagic shock and bleeding recurrence, are shown in tables No. 2-10 separately for patients 

with gastric ulcer (GU) and duodenal ulcer (DU). 

Table 1. Distribution of patients by groups and age 

 

Patient groups 

Age (years and %) 

up to 44 years 45-59 

 

60-74 75 years and 

older 

control n=344 152(44,2) 126(36,6) 66(19,2) - 

main n=97 of them 37(38,2) 39(40,2) 14(14,4) 7(7,2) 

With determination of NO and 

sVCAM-1 in serum (n=52 

patients) 

23(44,2) 18(34,6) 7(13.4) 4(7,7) 

With the definition of NO and 

sVCAM-1 mathematically 

(n=45 б-х) 

 

 

14(31,1) 21(46,7) 7(15,5) 3(6,7) 

Total n=441 189(42,8) 165(37,4) 80(18,2) 7(1,6) 

Note. % is given in parentheses. 

In the control group, peptic ulcer was most often complicated by bleeding in patients of the most able-bodied 

age. In the group of patients under 45 years old - 152 (44.2%), in patients 45-59 years old - 126 (36.6%), in the 

main group under 45 years old - 37 (38.2%), and in the age of 45-59 years old - 39 (40.2%), which once again 

underlines the social significance of the problem under study. The least amount of bleeding was noted in 

patients over the age of 60 years - 66 (19.2%) in the control group and 21 (21.6%) in the main group of patients. 

Table 2. Probability of developing gastric RB depending on the severity of bleeding according to NO 

indicators (primary) 

 

Severity of bleeding 

NO indicators (primary) in patients (µmol/l) Probability RB 

without RB p = 8 With RB p = 6 

 

PC % 

mild 38,7 (3) -   

medium 43,9 (3) 30,2(2) -0,0375 40,7% 

severe 26,6(2) 6.2(4) -0,507 19% 

total 8 6   
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Table 3. Probability of developing gastric RB depending on the severity of bleeding according to NO 

indicators (repeated) 

 

Severity of bleeding 

NO indicators (repeated) 

in patients (µmol/l) 

 

Probability RB 

without RB p = 8 With RB p = 6 

 

PC % 

mild 102,3 (3) -   

medium 193,4 (3) 107,5 (2) 0,1301 35,7% 

severe 32,5 (2) 59,7 (4) 0,389 64,7% 

total 8 6   

 

Table 4. Probability of developing gastric RB depending on the severity of bleeding according to sVCAM-

1  indicators (primary) 

 

Severity of bleeding 

sVCAM-1  indicators (primary) in patients 

(ng/ml) 

 

Probability RB 

without RB p = 8 With RB p = 6 

 

PC % 

mild 12,3 (3) -   

medium 20 (3) 16 (2) 0,028 44,5% 

severe 14 (2) 14,8 (4) 0,149 51,4% 

total 8 6   

 

Table 5. Probability of developing gastric RB depending on the severity of bleeding according to sVCAM-

1 indicators (repeated) 

 

Severity of bleeding 

sVCAM-1  indicators (repeated)   in patients 

(ng/ml) 

 

Probability RB 

without RB p = 8 With RB p = 6 

 

PC % 

mild 19 (3) -   

medium 17,3 (3) 15 (2) 0,0629 46,4% 

severe 14 (2) 13,8 (4) 0,118 50% 

total 8 6   
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Table 6. The probability of developing RB DU depending on the severity of bleeding according to NO 

indicators (primary) 

 

Severity of bleeding 

NO indicators (primary) 

in patients (ng/ml) 

 

Probability RB 

without RB p = 20 With RB p = 8 

 

PC % 

mild 68,97 (3) 20,9 (2) 

 

0,1205 23,25% 

medium 13,25 (9) 55,9 (2) 1,023 80,8% 

severe 20,1 (8) 31,2 (4) 0,588 60,8% 

total 20 8   

 

Table 7. The probability of developing RB DU depending on the severity of bleeding according to NO 

indicators (repeated) 

 

Severity of bleeding 

NO values (repeated) in patients (µmol/l)  

Probability RB 

without RB p = 20 With RB p = 8 

 

PC % 

mild 156 (3) 157 (2) 0,4007 50,2% 

medium 130,3 (9) 144 (2) 0,441 52,5% 

severe 77,7 (8) 113,9 (4) 0,564 59,4% 

total 20 8   

 

Table 8. The probability of developing RB DU depending on the severity of bleeding according to sVCAM-

1 indicators (primary) 

 

Severity of bleeding 

sVCAM-1  indicators (primary) 

in patients (ng/ml) 

 

Probability RB 

without RB p = 20 with RB p = 8 

 

PC % 

mild 23,6 (3) 14,5 (2) 0,186 38% 

medium 19,1 (9) 19,5(2) 0,406 50,5% 

severe 10,2 (8) 11,5 (4) 0,450 53% 

total 20 8   
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Table 9. The probability of developing RB DU depending on the severity of bleeding according to sVCAM-

1 indicators (repeated) 

 

Severity of bleeding 

Indicators of sVCAM-1 (repeated) in patients 

(ng/ml) 

 

Probability RB 

without RB p = 20 with RB p = 8 PC % 

mild 21 (3) 20,5 (2) 0,387 50% 

medium 16,7 (9) 18 (2) 0,430 50% 

severe 15,5 (8) 16,5 (4) 0,425 51,5% 

total 20 8   

 

As can be seen from the tables, NO indicators in AGDUB are significantly reduced and predict the likelihood of RB in gastric 

localization of an ulcer of moderate and severe blood loss in 19 - 40.7% of cases (NO primary) and 35.7 - 64.7% of cases (NO 

repeated). 

In duodenal ulcer, the probability of RB is predicted in 60.8-80.8% of cases (PC NO primary = 1.023-0.588); and 

with repeated bleeding of duodenal ulcers in 52.5-59.5% of cases (PC = 0.441-0.564). 

Thus, the study of NO is 2-3 times more accurate than the study of hemorrhagic shock, the severity of the degree 

of blood loss, comorbidity, size and location of ulcers, predicts the likelihood of RB. 

The study of indicators of another member of the superfamily of immunoglobulins sVCAM-1 in patients with 

AGDUB showed a decrease in its indicators in the blood by 2-3 times, with repeated bleeding up to 3-4 times. 

Mathematical study of PC and probability RB predicts the probability of RB in 44.5-53% of cases, i.e., 2 times 

more accurately than with conventional mathematical and integral methods of predicting RB. 

Primary and repeated indicators of NO and sVCAM-1 in patients with AGDUB, depending on the severity of 

blood loss and hemorrhagic shock and recurrence of bleeding, are shown in Table 10 separately for patients with 

gastric ulcer (GU) and duodenal ulcer (DU). For comparison, APACHE-III indicators are given. 

Table 10. The probability of developing AGDUB depending on the severity of blood loss, NO, sVCAM-1 

and APACHE-III in the main group. 

№  

Peptic ulcer 

degree of 

blood loss 

and 

localization 

of the ulcer 

 

NO 

indicators 

 

Probability 

RB 

 

SVCAM-I indicators 

and probability RB 

 

АРАСНЕ III (total 

points) 

and probability RB 

witho

ut RB 

wit

h 

RB 

PC % witho

ut RB 

wit

h 

RB 

PC % witho

ut RB 

wit

h 

RB 

PC % 

 

1 

GU 

n=1

4 

mild 38,7 - -  12,3 -       

Mediu

m 

43,3 30,

2 

-

0,037 

40,

7 

20 16 0,02

8 

44,

5 

45,9 37 0,03 44,

6 
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Severe 26,6 6,2 -

0,507 

19 14 14,

8 

0,14

9 

51,

4 

    

 

2 

DU 

n=2

8 

Mild 68,9 20,

9 

0,120

5 

23,

4 

23,6 14,

5 

0,18

6 

38  

56,6 

 

27 

 

-

0,19

7 

 

32,

3  

Mediu

m 

13,2 55,

9 

1,023 80,

8 

19,1 19,

5 

0,40

6 

50,

5 

Severe 20,1 31,

2 

0,588 60,

8 

10,2 11,

5 

0,45

0 

53     

 

Thus, a decrease in NO in blood serum predicts the possibility of RB 2-3 times more accurately, and changes in sVCAM-1 

parameters are 2 times more accurate than the existing clinic - laboratory, endoscopic, integral methods and APACHE -III. 

3. Conclusions. 

1. The presence of heavy bleeding, with the development of hemorrhagic shock II-III st. and at the same time 

reducing hematocrit to 30% and below the numbers, significantly increases the risk of recurrent bleeding. 

2. The presence of severe comorbidities (diabetes mellitus and arterial hypertension) and low APACHE-III 

levels increase the risk of RB to a large extent. 

3. Thrombocytopenia below 150,000 and thrombotest below IV st. increase the risk of RB. 

4. Endoscopic data in the form of the presence of large ulcers (d -1.1-2.0 and more), localization of ulcers in 

the posterior wall of the duodenum bulb or the presence of "kissing ulcers", and pictures F-I A, F-1 B, 

indicate the possibility RB. 

5. The decrease in the new NO signaling system in the blood serum predicts the possibility of RB 2-3 times 

more accurately than the existing clinical laboratory, endoscopic and integral research methods.  
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