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Gastrointestinal hemorrhage is about 1.3 times more common in HIV-infected patients than in HIV-negative ones.
At the same time the structural and etiological causes of hemorrhage in HIV differ in many ways from the main pop-
ulation which is undoubtedly due to the use of modern antiretroviral therapy, opportunistic infections and comorbidities.
Aim: to study the factors which are aggravating the course and influencing the structure of gastrointestinal bleeding
in patients with HIV infection on the background of immunosuppressive disorders in comparison with HIV-negative
patients.

Material and methods. To achieve this goal a multicenter retrospective cohort study of three groups of patients
with gastrointestinal hemorrhage was conducted. Five hundred patients participated in the study: n= 111 — the main
group (42 in Group 1 — HIV*, CD4* > 200; 69 in Group 2 — HIV*, CD4* < 200); n = 389 — in the control group
(Group 3 — HIV-negative status).

Results. It was found that the comparison groups differ in age, the presence of previous hematological pathology
(anemia, thrombocytopenia) as well as the sources of gastrointestinal bleeding. It can be noted that in all compari-
son groups endoscopic hemostasis methods were effective in about half of the cases (50.0 %, 42.0 % and 49.7 %),
in the remaining findings hemostatic therapy was effective and sufficient (47.6 %, 33.3 % and 39.7 %). Surgical treat-
ment was much more often required (statistically significant) in the group of patients with low immune status (29.0 %),
and the need for it was associated with “rare sources” of bleeding: tuberculous intestinal ulcers, cytomegalovirus
intestinal ulcers and decomposing Kaposi’s sarcoma of various parts of the digestive tract. The overall survival rate
of HIV-infected patients with low immune status and gastrointestinal bleeding was statistically lower than in HIV-neg-
ative patients or patients with satisfactory immune status.

Conclusion. Gastrointestinal bleeding in HIV-positive patients has a number of significant features, that directly
affect severity of blood loss, treatment methods and patient survival.
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Cpean BUY-nHMUMPOBAHHBIX MALMEHTOB XENyO04HO-KMLIEYHbIE KPOBOTEYEHMS BCTPEYAKTCS Yalle MpUMEpPHO
B 1,3 pasa, yem cpean BNY-HeratmBHbIX NaUMEHTOB. [py 3TOM CTPYKTYPHO-3TUONOMMYECKNE NPUYMHBI KDOBOTEYE-
Hu Nnpy BUY BO MHOrOM OTIM4aloTCA OT OCHOBHOWM MOMNYNALMNU, 4YTO, HECOMHEHHO, CBA3aHO C UCMOJIb30BaHVEM CO-
BPEMEHHOW aHTMPETPOBUPYCHON TEpanum, onnopTyYHUCTUYECKUMU NHDEKLMSMN 1 COYETAHHLIMY 3200/1IEBAHUSIMU.
Lenb: n3y4yntb GakTopbl, OTArOLWAIOLLME TEYEHME N BINSIOLLME HA CTPYKTYPY XKENTYO0YHO-KULLEYHbIX KDOBOTEYEHWA,
y naumeHToB ¢ BUY-nHdekumen Ha poHe MMMYHOCYNPECCUBHBLIX PACCTPONCTB B CpaBHeHUn ¢ BUY-HeratneHbIMun
60NbHbLIMNA.

Martepuan n metogpl. /115 JOCTUXEHMS NOCTABNEHHOW LIeNn OblI0 NPOBEAEHO MHOMOLIEHTPOBOE PETPOCMNEKTUB-
HOE KOrOpTHOE NCCNeA0BaHNE TPEX rPpynn 6OJIbHbLIX C XENYA04YHO-KULLEYHbIMU KPOBOTEYEHUSIMI. B nccnenoBaHnm
yyactBoBanm 500 naumeHToB: 111 yen. — B oCHOBHOWM rpynne (42 B rpynne 1 — BWY+, CD4* > 200; 69 B rpynne 2 —
BUY+, CD4* < 200); 389 yen. — B rpynne KOHTpons (rpynna 3 — BNY-HeraTuBHbIN CTaTyC).

Pe3ynbratbl. Bbis10 yCTAHOBNEHO, YTO FPYNIbl CPABHEHUS OT/INYAIOTCS MO BO3PACTY, HANIMYMIO NPEOLLECTBYIOLLEN
remMaTtosiorMyeckor naTonorun (aHemmusi, TPOMOOLIUTOMEHNS), @ TaKKe MCTOYHUKAM XENYAOYHO-KULLIEYHOrO KpPOo-
BOTE€YEHUA. MOXHO OTMETUTb, YTO BO BCEX rPyrnnax CPaBHEHNSA SHOOCKOMMYECKME METOAbI FEMOCTas3a okasanuchb
addeKkTUBHbLI NPUMEPHO B NosioBuHe cnyyaes (50,0 %, 42,0 % v 49,7 %), B ocTanbHbIX HAbNOAEHMAX 9D DEKTUBHOWN
M OOCTATOYHOM okasanacb remoctatudeckas tepanuvs (47,6 %, 33,3 % n 39,7 %). CtaTtuctnyeckn 3Ha4mMmo no-
Ka3aHo, YTO OrnepaTnBHOE JIeYeHME BbINO Yallle HeoH6Xo0AMMO B rpynne NauMeHToB C HU3KUM MMMYHHbIM CTaTyCOM
(29,0 %), 4TO CBSI3AHO C «PEeaAKMMWN UCTOYHMKAMW>» KDOBOTEYEHMI: TYOEPKYNE3HbIE A3Bbl KALLEYHMKA, LMTOMErano-
BUPYCHbIE 3Bbl KMLLEYHMKA 1 pacrnajanLasca capkoma Kanowm pasnnyHbix OTAENOB MULLLEBAPUTESNIbHOIO TPakTa.
0O6was BbixnBaemMoctb BUY-NHONUMPOBaAHHbBIX NALMEHTOB C HU3KUM MMMYHHBIM CTaTyCOM W XENyA04YHO-KULLEY-
HbIM KDOBOTEYEHMNEM CTATUCTUYECKN 3HAYMMO HUXE, YEM Y NaumeHToB 6e3 BUY-nHdekumm nnm naumeHToB ¢ yooB-
JIETBOPUTENbHBIM UIMMYHHbBIM CTaTyCOM.

3akntovyeHue. XKenyooyHO-KULLIEYHbIE KPOBOTEYEHUS Npu BUY-nHbEKLMN MMEIOT psif, CYLLLECTBEHHbLIX 0COOEHHO-
CTEeN, KOTOPbIE HEMOCPEACTBEHHO BINAIOT HA TAXXECTb KDOBOMOTEPU, METOAbI JIEYEHUS U BbKMBAEMOCTb NaLMEHTOB.
KnioueBbie cnoBa: B/NY-nHbeEKLMS, Kenyno4yHO-KMLLEYHOE KPOBOTEYEHME, aHEMUS, TyBepKyne3Has s3Ba, LUTO-
MerasioBupycHasg a38a, UMMYHHbI CTaTyC

KoHdnukT MHTEepecoB: aBTopbl 3as8BASIOT 06 OTCYTCTBUN KOHMNNKTA NHTEPECOB.

Ana untnposanus: ladapos Y.0., MNnotkmH O.B., PewetHnkoB M.H., JemyeHkos H.O., Bonkos A.A., PomaHoBa E.1O., Len-
kuHa E.B., Manyiinos B.M., Boropoackas E.M. Ocob6eHHOCTIN Xenyao4YHO-KULLIEYHbIX KPOBOTEUYEHUn Yy 6onbHbIX BY-accoum-
MPOBaHHbIMU MHOEKUMAMN. POCCUNCKNIA XypHaN racTPO3HTEpPONoruu, renaronorum, kononpoktonorun. 2025;35(3):40-53.
https://doi.org/10.22416/1382-4376-2025-35-3-40-53

Introduction

Gastrointestinal bleeding (GIB) firmly holds
one of the leading positions in the structure of
urgent surgical diseases. This is largely due to
the variety of diseases and conditions that direct-
ly caused the bleeding [1, 2]. Mortality in GIB
averages 4.87—11.24 % and increases significant-
ly with recurrent bleeding — 28.3—82.5 % [3].
Unfortunately, according to statistics, the inci-
dence of bleeding from various parts of the gas-
trointestinal tract is only increasing, which is
directly related to the widespread prevalence of
hepatic cirrhosis in the population (leading to por-
tal hypertension), inflammatory intestine diseases
(granulomatous colitis, ulcerative colitis), acute
ulcerative lesions of the gastrointestinal tract
(against the background of the use of medications
drugs), tumors of the esophagus, stomach and
intestines [4, 5]. Timely diagnosis of gastrointes-
tinal bleeding, the use of endoscopic or surgical
hemostasis methods, replacement of blood loss, as
well as the treatment of diseases that caused hem-
orrhagic complications is a priority task of modern
clinical medicine.

The structure of etiological factors of GIB de-
velopment is quite well known. Thus, the upper
gastrointestinal tract bleeding (80 %) is most often
directly related to ulcers of the duodenum and/
or stomach (45 %); erosive and ulcerative lesions
of the mucous membrane (stress, drug, azotemic
and others ulcers or erosions) — 20 %; esophagus
veins varicose — 15 %; Mallory — Weiss syn-
drome — 10 %; tumors of the esophagus, stomach,
pancreas and large duodenal papilla — 5 %; oth-
er causes (vascular malformations, burns, etc.) —
S5 % [2, 6, 7]. Bleedings from the lower gastroin-
testinal tract are much less common (20 %). Their
occurrence caused by hemorrhoids, diverticulosis
with diverticulitis, tumors and polyps of the co-
lon, congenital dysplastic angiomatosis, ulcerative
colitis and Crohn’s disease, as well as some rare
infectious diseases (typhoid fever, amoebiasis, tu-
berculosis, etc.) [8].

By the end of 2021, there are more than
1.5 million people living with HIV in the Russian
Federation. Among this group of patients, gas-
trointestinal bleeding was more common than
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among HIV-negative patients [9]. According to
E. Bratton et al. (2017), the prevalence of GIB
among people with HIV was 1.3 times higher than
in patients with HIV-negative status (9 and 6.9 %,
respectively) [10]. At the same time, the structur-
al and etiological causes of bleeding in HIV differ
in many ways from the general population, which
is undoubtedly due to the use of modern antiretro-
viral therapy (ART), opportunistic infections and
comorbidities. As a consequence, the approach to
the diagnosis and treatment of hemorrhagic com-
plications in diseases of the gastrointestinal tract
in people with HIV infection should be individual
and take into account many factors.

Currently, the number of studies devoted to
the problems of bleeding in HIV-positive patients
is small, and such studies are rare in the Russian
literature [11, 12]. To fill the gap in this scientific
and clinical field, we tried to analyze and com-
pare the etiological factors of GIB in people liv-
ing with HIV and patients without HIV infection,
taking into account the immune status of patients,
the severity of blood loss and the presence of con-
comitant HIV-related infections.

Aim of the sturdy: to research the factors ag-
gravating the course and affecting the structure
of gastrointestinal bleeding in patients with HIV
infection on the background of immunosuppres-
sive disorders in comparison with HIV-negative
patients.

Material and methods

To achieve this goal, a multicenter retrospec-
tive cohort study of three groups of patients with
gastrointestinal bleeding was conducted (the doc-
umentation under study was an inpatient medi-
cal record, Form 003) in the period from 2020 to
2022 on the basis of Clinic No. 2 of the Moscow
Research and Clinical Center for Tuberculosis
Control of the Moscow Government Department
of Health and Moscow Regional Hospital named
after Professor V.N. Rozanov.

Study participants:

1. The main group included HIV-positive pa-
tients of Clinic No. 2 of the Moscow Research
and Clinical Center for Tuberculosis Control of
the Moscow Government Department of Health
(Groups 1—2). Inclusion criteria: age over 18; di-
agnose of GIB in combination with HIV infection,
confirmed by immune blotting. Exclusion criteria:
pregnancy, HIV-negative status. The immuno-
grams of each HIV-positive patient were examined
which reflected the state of the immune system
against the background of antiretroviral treatment
or without therapy for HIV infection. The number
of helper T-lymphocytes in 1 mL of blood (CD4*)

above 200 was considered an acceptable immune
indicator, at which the risk of developing oppor-
tunistic infections is minimal; on the contrary, the
number of CD4* cells below 200 per mL was defined
as immunosuppression with a high risk of second-
ary diseases [13]. Thus, we assessed the expedien-
cy of dividing all HIV-positive patients into two
groups with satisfactory (Group 1, CD4* > 200)
and low (Group 2, CD4* < 200) immune status.
Patients of the groups described above were hos-
pitalized in the Moscow Research and Clinical
Center for Tuberculosis Control of the Moscow
Government Department of Health with suspect-
ed tuberculosis of the respiratory system, which
was subsequently confirmed in 92 (82.9 %) cas-
es. The examination revealed hepatitis C markers
in 27 (24.3 %) patients, hepatitis B markers in
38 (34.2 %) and the combination of these markers
was confirmed in 7 (6.3 %) cases.

2. The control group consisted of HIV-negative
patients of the Moscow Regional Hospital named
after Professor V.N. Rozanov (Group 3). Inclusion
criteria: age over 18 years; proven diagnosis of
gastrointestinal bleeding; HIV-negative status.

The study analyzed the results of diagnosis
and treatment of all three groups of patients. The
preliminary diagnosis of gastrointestinal bleed-
ing was determined on the basis of anamnestic
data, clinical picture of hypovolemia (presence of
tachycardia, tachypnea, pallor, sweating, oliguria,
mental confusion), symptoms of anemia (pallor,
sweating), as well as direct laboratory parameters
(decrease in hematocrit and hemoglobin levels, de-
crease in the number of erythrocytes 1 pL). The
final diagnosis was made by imaging the source
of bleeding during esophagogastroduodenoscopy
(EGDS), colonoscopy, intraoperative or rectal
examination. Following WHO recommendations,
anemia was considered to be present with a de-
crease in hemoglobin levels below 120 g/L in men
and below 110 g/L in women; and thrombocyto-
penia was understood as a decrease in the number
of peripheral blood platelets of less than 50 thou-
sand per mL.

Additionally, the following laboratory tests
were performed in the group of patients with HIV
infection: identification of the causative agent of
tuberculosis in sputum and other biological flu-
ids by polymerase chain reaction (PCR) and using
cultural-based and bacterioscopic methods; quan-
titative determination of cytomegalovirus DNA
(CMV DNA) in blood; as well as determination
of the genetic material of toxoplasma and pneu-
mocysts in biological material using PCR-based
diagnostics. Apart from that, biopsies obtained
during endoscopic examinations using histological,
molecular genetic and cultural-based methods of
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laboratory diagnostics were studied. In cases of fa-
tal outcomes, histological examinations obtained
during autopsy were used to confirm the diagnosis.

The diagnosis and treatment of patients were
carried out in accordance with the International
Clinical Guidelines for the management of pa-
tients with non—varicose bleeding from the up-
per gastrointestinal tract (2005), the Clinical
Recommendations of the Russian Society of
Surgeons  “Ulcerative  gastroduodenal  bleed-
ing” (Moscow — Voronezh, 2014), Clinical
Recommendations of the Russian Society of
Surgeons for the treatment of bleeding from var-
icosity of the esophagus and stomach (Voronezh,
2014), Clinical Recommendations of the Russian
Society of Colorectal Surgeons [14—16].

The severity of acute blood loss was assessed
using the classification of blood loss proposed by
M.I. Lytkin and V.V. Rumyantsev in 1972. This
classification helps specialists to quickly assess
the amount of blood loss based on fairly simple
but very informative physiological indicators [17]:

— Mild severity. The condition is satisfactory.
A single vomiting or a single formed stool of black
color. Heart rate 80—100 per minute; systolic
blood pressure > 100 mmHg; diuresis > 2 L/day.

— Moderate severity. A patient’s condition is
of moderate severity. Repeated vomiting of blood
or melena. Heart rate 100—110 per minute; sys-
tolic blood pressure 100—120 mmHg; diuresis
< 2 L/day.

— Severe degree of blood loss. The condi-
tion is severe, possible impairment of conscious-
ness up to coma. Repeated vomiting with lit-
tle-changed blood, liquid tarry stool or stool with
little-changed blood. Heart rate > 120 per min-
ute; systolic blood pressure < 90 mmHg. Oliguria,
metabolic acidosis.

Statistical processing of the results was carried
out through computer data analysis using Python
(Python 3.11.). Quantitative data were evaluat-
ed for compliance with the normal distribution
using the Shapiro — Wilk criterion. The median
was calculated as the center of distribution and
quartiles (Me [Q1; Q3]) as indicators of variation.
The Mann — Whitney U-test was used to compare
two unrelated samples. The results of qualitative
characteristics are expressed in absolute numbers
with fractions (%). The comparison of the nominal
data in the groups was carried out using Pearson’s
y criterion. In cases where the number of expect-
ed observations in any of the cells of the four-field
table was less than 10, Fisher’s exact criterion
was used to assess the significance of the differenc-
es. The confidence interval for the fractions is cal-
culated by the Wilson method. The survival func-
tion and cumulative probability of the analyzed

event are calculated using the Kaplan — Mayer
method. The survival function was compared us-
ing the Log Rank criterion. The analysis of pa-
tient survival was carried out using the method of
univariate and multifactorial Cox regression. The
Harrell concordance index (C-index) and Time-
dependent ROC-AUC were used as the estimated
metric of the survival model. The differences were
considered statistically significant at p < 0.05.
The sample size was not calculated in advance.

To conduct the study, permission was ob-
tained from the independent Ethics Committee
of the Moscow Research and Clinical Center for
Tuberculosis Control of the Moscow Government
Department of Health (Protocol No. 3.6 dated
January 15, 2023).

Results

The study involved 500 patients, 111 of them
in the main group (Group 1 — n = 42, HIV*,
CD4*>200; Group 2 — n=69, HIV*, CD4* < 200);
389 patients comprised the control group (Group 3,
HIV-negative status). Among patients with satis-
factory immune status 39 (92.9 %) received an-
tiretroviral therapy (ART) while patients with
low immune status did not receive ART (100 %).

The gender and age composition of the stud-
ied groups is presented in Table 1, the analysis of
which shows that the groups did not significantly
differ in gender (p = 0.301), but statistically sig-
nificantly differed in age (p < 0.001).

The analysis of the gastrointestinal bleeding
cases, the severity of the course and outcomes in
the studied groups of patients was carried out. The
main focus of our study was on some pathophysi-
ological features that affect the severity of blood
loss and determine the possible disease outcome.
We attributed thrombocytopenia and anemia pre-
ceding bleeding to such factors. Analyzing clini-
cal data, it turned out that thrombocytopenia was
observed in the majority of HIV-positive patients
— mainly in the group of people with low immune
status, while in the group of HIV-negative pa-
tients, thrombocytopenia was statistically signifi-
cantly less common (p < 0.05) — in about one in
ten patients. We also observed the largest number
of patients with anemia of varying severity initial-
ly in groups of patients with HIV infection (more
than half of the patients), while among patients
with HIV-negative status their number did not ex-
ceed 25 % (p < 0.05) (Table 2).

An analysis of hospital records revealed that
among patients with HIV-negative status there
was a statistically significant predominance of
bleeding from the upper gastrointestinal tract
(79 %), whereas in the groups of patients with
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Table 1. Gender composition of the study groups
Tabauua 1. TengepHbIii COCTAB MCCIEyEMBIX TPYIII

Group 1 Group 2 Group 3 P
(HIV+; CD4* > 200) (HIV+; CD4* < 200) (HIV-neg.) Pairwise
Parameter i
Hoxazamens I'pynna 1 I'pynna 2 I'pynna 3 comparison
(BHY+; CD4* > 200) | (BHY+; CD4* < 200) (BHY-nee.) Ilonapnoe
(n = 42) (n = 69) (n = 389) cpashnenue
Gender / Ilon p., = 0.526
male /' myxckoil 23 (55.0 %) 42 (61.0 %) 256 (65.8 %) Py = 0.155
female / wenckui 19 (45.0 %) 27 (39.0 %) 133 (342 %) | Pas = 0428
Age, years p,,=0.278
Bospacm, nem 38.5 [36.0; 46.75] 39.0 [33.0; 44.0] 48.0 [38.0; 61.0] | p, , < 0.001*
Me (Q,; Q,) p, ., <0.001*
Note (hereinafter in Tables): * — statistically significant differences where p < 0.05.
IIpumeuanue (30ecv u dasnee 6 mabauuax): * — naruuue cmamucmuuecku 3HaWUMbLy pazauuui npu p < 0,05.
Table 2. Distribution of patients by the presence of initial changes in hemograms
Ta6auua 2. Pacrpe/esenne MaieHTOB 0 HATMYUIO NCXO/HBIX M3MEHEHHII B reMorpaMMax
Group 1 Group 2 Group 3
(HIV+; CD4* > 200) (HIV+; CD4* < 200) (HIV-neg.) p .
Hemogram I'pynna 1 I'pynna 2 I'pynna 3 Pairwise
Temozpamma (BHY+; CD4*< 200)| (BHY+; CD4* < 200) (BHY-nee.) comparison
(n = 42) (n = 69) (n = 389) ITonapnoe
% (95 % I / % (95 % C) cpacnenue
i o - p,_, = 0.022*
Thrombocytopenia | g 6 o (17.2-43.6) 50.7 % (39.2—62.2) 13.9 % (10.8 Pl =0.012*
pOMOOUUMONeHUS 17.7) 1-3 *
P, 5 < 0.001
i o - P, = 0.991
I 59.5 % (44.5-73.0) 59.4 % (47.6-70.2) | 24970 Q09— J2 0o
Anemus 29.5) 1-3 N
P, 5 < 0.001
Table 3. Frequency of registration of various sources of bleeding
Tabauua 3. Yacrora perucTpaiuy pa3jiudHbiX UCTOUHUKOB KPOBOTEUEHUS
Group 1 Group 2 Group 3
£ bleedi (HIV+; CD4* > 200) | (HIV+; CD4* < 200) (HIV-neg.) P,
Source of bleeding I'pynna 1 T'pynna 2 T'pynna 3 Pairwise
Hcmounux Kposomeuenus (BH(I+,' CD4+ > 200) (BHq+,' CD4+ < 200) (BH‘I—uez.) comparison
(n = 42) (n = 69) (n = 389) g)‘;';‘:’lzzzz
n (%)
Upper gastrointestinal tract 3 9 3 _
Bepanue omdens JKKT 25 (60.0 %) 36 (52.0 %) 307 (78.9 %) ;91_2__00,04055()*
Lower gastrointestinal tract o o o =3 _ o
Huxcre omdenv. SKKT 17 (40.0 %) 33 (48.0 %) 82 (211 %) | p,, <0.001

HIV-positive status, bleeding from the same sourc-
es ranged from 52 to 60 % (p < 0.001). In patients
with low immune status (Group 2), hemorrhages
from the upper and lower gastrointestinal tract
were recorded with approximately equal frequen-

cy (52 and 48 %, respectively) (Table 3).

In patients with HIV-negative status (Group 3),
the predominant sources of bleeding were duode-
nal ulcers (36.2 %), bleeding from polyps and ma-
lignant neoplasms of the esophagus, stomach, and
large duodenal papilla (3.3 %), as well as from
polyps and malignant tumors in the left sections

of the large intestine (8.2 %). In this patient co-
hort, rare angiodysplasias of various segments
of the gastrointestinal tract were observed more
frequently (3.6 %), as well as inflammatory in-
testine diseases (2.1 %). Among HIV-positive pa-
tients, we recorded an increase in the incidence
of acute ulcers and erosions in the upper gastro-
intestinal tract, which were the cause of bleeding
(Group 1 — 29.0 %; Group 2 — 20.0 %; compared
to 16.5 % in Group 3). According to our observa-
tions, hemorrhoids are one of the most frequent
sources of bleeding from the lower digestive tract,
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Table 4. Sources of gastrointestinal bleeding in comparison groups
Tabauua 4. VICTOUHUKN JKeJTYIOTHO-KUIIEYHBIX KPOBOTEUEHNIT B TPYNIAX CPaBHEHUS

Source of bleeding
Hcmounux xpogomeuenus

Group 1

(HIV+; CD4* > 200)

I'pynna 1

(BHY+; CD4* < 200)

(n = 42)

Group 2

(HIV+; CD4* < 200)

I'pynna 2

(BHY+; CD4* < 200)

(n = 69)

Group 3
(HIV-neg.)
I'pynna 3

(BHY-nee.)
(n = 389)

n (%)

p
Pairwise
comparison
Ilonapnoe
cpaenenue

Varicose veins of the esophagus
and stomach

Bapuxosnvle genvl nuwesoda

u Keayoxa

3(7.0 %)

7 (10.0 %)

42 (10.8 %)

Acute ulcer of the upper
gastrointestinal tract

Ocmpas 5364 eepxnux omoeios
nUWEesaApUMeILHOZ0 MPaxma

12 (29.0 %)

14 (20.0 %)

64 (16.5 %)

Tumors and polyps of the upper
gastrointestinal tract

Onyxoau u noaunvL Gepruux
0moen08 NUWEEAPUMEILHOZO
mpaxma

1(2.0 %)

1 (1.0 %)

13 (3.3 %)

P, ,=0.256
Py, < 0.001*

P, < 0.001*

Mallory — Weiss tears
Cundpom Maanopu — Beticca

4 (10.0 %)

8 (12.0 %)

33 (8.5 %)

Duodenal ulcer or stomach ulcer
Aszea JIIK uiu xenyoxa

5 (12.0 %)

6 (9.0 %)

Angiodysplasia of the upper
gastrointestinal tract
Amnzuoducniasuu eepxuux
0moen08 NUWEEAPUMEILHOZO
mpaxma

0 (0 %)

0 (0 %)

14 (3.6 %)

Hemorrhoids
Temoppoudarvivie y3nvl

12 (29.0 %)

9 (13.0 %)

29 (7.5 %)

Tumors and polyps of the intestine
Onyxoau u noaunsvl KUeuHuKa

1(2.0 %)

3 (4.0 %)

32(8.2 %)

Kaposi’s sarcoma
Caproma Kanowu

1(2.0 %)

2 (3.0 %)

0 (0 %)

Tuberculous intestinal ulcer
Tybepryae3nas 1364 KUWEUHUKA

3(7.0 %)

13 (19.0 %)

0 (0 %)

Cytomegalovirus ulcers

of the intestine
Iumomezanosupycmoie s136vl
Kuueunuxa

0 (0 %)

6 (9.0 %)

0 (0 %)

Diverticular disease of the colon
[usepmuryne3 moacmou Kuwku

0 (0 %)

0 (0 %)

6 (1.5 %)

Angiodysplasia of the lower
gastrointestinal tract
AHZUOOUCNAA3UU HUKHUX OMOESI08
NUWEBAPUMENLHOZ0 MPAKMA

0 (0 %)

0 (0 %)

7 (1.8 %)

Inflammatory bowel disease
Bocnarumenvruie 3a601e6anus
KuuleuHuKa

0 (0 %)

0 (0 %)

8 (2.1 %)

p,, = 0.256
P, < 0.001*
P, , < 0.001*

however, hemorrhoidal bleeding was recorded
much more often in patients with HIV infection
(Group 1 — 29.0 %; Group 2 — 13.0 %), while
in HIV-negative patients they accounted for 7.5 %
of cases. Such common causes of bleeding in the
population as varicose veins of the esophagus
(7.0 %, 10.0 % and 10.8 %) and Mallory — Weiss
syndrome (10.0 %, 12.0 % and 8.5 %) were also

recorded in the studied groups of patients with ap-
proximately the same frequency. At the same time,
among HIV-positive patients the following caus-
es were identified as sources of bleeding that we
did not find in HIV-negative patients: Kaposi’s
sarcoma (Group 1 — 2.0 %; Group 2 — 3.0 %),
tuberculous intestinal ulcers (Group 1 — 7.0 %;
Group 2 — 19.0 %), cytomegalovirus ulcers of
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Table 5. Severity of blood loss and frequency of blood transfusions in comparison groups

Ta6auua 5. TsxecTb KPOBOTIOTEPH U YACTOTA TeMOTpaHC(hY3Hil B TPyIax CPaBHEHUS

Group 1 Group 2 Group 3
Blood loss degree (HIV+; CD4* > 200) | (HIV+; CD4* < 200) (HIV-neg.) Pair,zvise
C g I'pynna 1 I'pynna 2 I'pynna 3 .
cpomenety | (BHY+ CD4* <200)| (BHY+ CD4* < 200) (BHY-nez.) comparison
p p (n=42) (n = 69) (n = 389) cpaeH’::uue
% (95 % AN) / % (95 % CI)
Mild | 57.1 % (42.2-70.9) | 31.9 % (22.1-43.6) | 58.2 % (53.3-63.1)
Moderate 0 . ) P, = 0.019*
Cpednas 38.1 % (25.0—-53.2) 52.2 % (40.6—63.5) 29.6 % (25.3—34.4) Pis =006(2)?*
Py < 0.
;;V;me 4.8 % (1.3-15.8) 15.9 % (9.1-26.3) 12.1 % (9.2-15.7)
. = 0.026*
Blood transfusion Pi
45.2 % (31.2—60.1 66.7 % (54.9—76.6 42.5 % (37.7—47.5 = 0.736
Temompancgysus ( ) ( ) ( ) ppz 1;3< 0.001*

the intestine (Group 2 — 9.0 %). Table 4 shows
the frequency of registration of various sources of
bleeding in the analyzed patient groups.

The analysis showed that the studied groups of
patients differed statistically significantly in the
severity of blood loss and the need for transfusion
of blood components (erythrocyte mass or suspen-
sion). Thus, in patients with HIV-negative status
(Group 3), moderate blood loss was recorded in
29.6 % of cases, and severe blood loss was ob-
served only in 12.1 % of patients, which required
hemotransfusion in 42.5 % of cases. We observed
a similar pattern in patients with satisfactory

immune status (Group 1). On the contrary, in
Group 2, severe blood loss was recorded in 16.0 %
of patients, and moderate blood loss was observed
in 52.0 % of cases, which required hemotransfu-
sion in 67.0 % of patients (Table 5). Thus, accord-
ing to the severity of blood loss, HIV-negative
patients did not significantly differ from HIV-
infected patients with satisfactory immune status.

Mild and moderate blood loss occurred with
almost the same frequency in patients with sat-
isfactory immune status and patients without
HIV infection, while in patients with low im-
mune status, in most cases we recorded severe and

Table 6. Overall survival rate depending on various influencing factors
Ta6auua 6. OO61ast BbKMBAEMOCTh B 3aBUCKMOCTH OT Pa3JIMYHBIX BJAUSIONMX (haKTOPOB

Overall survival / O6mas BbIKUBAEMOCTD
Parameter 10-day survival probability median (95 % CI)
Ioxasamean Meouana seposmnocmu | p K
10-0Oneenoii eviokueaemocmu (95 % /AH) (log rank)
Thrombocytopenia / Tpomuboyumonenus
no / nem 0.959 (0.930—0.976) p <0,001*
yes / ecmw 0.807 (0.714—0.872)
Chronic anemia / Xponuueckas anemus
no / nem 0.964 (0.934—0.980) p < 0.001*
yes / ecmw 0.852 (0.783—0.900)
Endoscopic hemostasis / 9ndockonuueckuil zemocmas
ineffective / ne aghpexmusen 0.911 (0.861—0.944) p=10.234
successful / ycnewnwii 0.935 (0.895—0.961)
;urgical treatment is needed 0.735 (0.598—0.832) p < 0.001*
HeoOX00UMO OnepamugHoe aeuenue
Packed red cell transfusion / Ilepeausanue spumpoyumapnot maccol
not required / ne mpebyemcs 1.0 (1.0—1.0) p <0.001*
is needed / neob6x00umo 0.855 (0.802—0.895)
Blood loss degree / Tsixecmv kpogonomepu
mild / zezxas 0.996 (0.970—0.999) .
moderate / cpednss 0.964 (0.922—0.984) p < 0.001
severe / msKends 0.565 (0.430—0.679)
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moderate-severe blood loss, which can be explained
by the initial comorbid and HIV-associated hema-
tological disorders.

Endoscopic hemostasis and conservative meth-
ods of bleeding control were effective in the vast
majority of patients and only one in ten cases re-
quired surgical treatment. At the same time, in
the group of HIV-negative patients, surgery was
required in 10.6 % (95% CI: 7.9—14.0) of patients,
in 4.8 % (95% CI: 1.3—15.8) of HIV-positive pa-
tients with satisfactory immune status, and in the
group of patients with low immune status, surgery
was necessary in 29.0 % (95% CI: 19.6—40.6) of
observations. Accordingly, mortality in the com-
parison groups was statistically significantly dif-
ferent. If in Groups 1 and 3 it was 4.8 % (95% CI:
1.3—15.8 %) and 7.2 % (95 % CI: 5.0—10.2), re-
spectively, then in HIV-positive patients with low
immune status, mortality was recorded at the level

of 18.8 % (95 % CI: 11.4—29.6), which exceeded
the average rate by almost 3 times.

Considering individual aggravating comorbid
factors, it can be noted that the overall survival of
patients with previous thrombocytopenia was sta-
tistically significantly different from the survival
of patients without thrombocytopenia (p < 0.05).
The probability of 10-day survival in the group of pa-
tients with thrombocytopenia was 80.7 % (95% CI:
71.4—87.2), and without thrombocytopenia —
95.9 % (95% CI: 93.0-97.6).

The survival rate of patients with chronic
anemia was statistically significantly different
from that of patients without chronic anemia
(p < 0.05). The probability of 10-day survival in
the group of patients with previous chronic ane-
mia was 85.2 % (95% CI: 78.3—90.0), and without
anemia — 96.4 % (95% CI: 93.4—98.0). The low-
est 10-day survival was recorded for bleeding from

Table 7. Overall survival rate depending on the source of bleeding
Tab6auua 7. OO61as BBIKUBAEMOCTD B 3aBUCHMOCTH OT MCTOYHWKA KPOBOTEUEHUS

Source of bleeding

Overall survival / O6mas BbIKUBAEMOCTD

10-day survival probability median

(95 % CI) p
Hemounui kposomeuenus Meduana eeposamuocmu (log rank)
10-0Oneenoii evxxueaemocmu (95 % AH)
]\;armose veins of the esophagus and stomach 0.901 (0.779—0.958)
apuxosnvle 8eHbl NUWEB00d U KeayoKd
Acute ulcer of the upper gastrointestinal tract
Ocmpas s36a sepxnux omoenos 0.891 (0.799—0.942)
NUULEBAPUMENLHOZ0 MPAKMA
Tumors and polyps of the upper gastrointestinal tract
Onyxoau u noaunsvl 6epxuux 0moesos 0.783 (0.465—0.925)
NUUEBAPUMEILHOZ0 MPAKMA
Mallory — Weiss tears
Cundpom Maanopu — Beiicca 0.955 (0.830-0.988)
Duodenal ulcer or stomach Plcer 0.973 (0.929—0.990)
A36a dsenadyamunepcmmnotl KUWKY UAU KeaAYyoKa
Angiodysplasia of the upper gastrointestinal tract
AHzuo0ucnaasus 6epxuux omoenos 0.917 (0.539—0.988)
NUULEBAPUMENILHOZ0 MPAKMA
Hemorrhoidal bolus
T'emoppoudavivie y3avt 1.000 (1.000—1.000) p = 0.008*

Tumors and polyps of the intestine
Onyxoau u nOAUNbL KUWEYHUKA

0.921 (0.710—0.981)

Kaposi’s sarcoma
Capxoma Kanowu

1.000 (1.000—1.000)

Tuberculous intestinal ulcer
Tybepryne3nas s36a4 KUWEUHUKA

0.813 (0.525—0.935)

Cytomegalovirus ulcers of the intestine
Iumonmezanosupychole s136bl KUUEUHUKA

0.667 (0.195—0.904)

Diverticular disease of colon
usepmuxyne3 moacmou KuwKu

1.000 (1.000—1.000)

Angiodysplasia of the lower gastrointestinal tract
AHzuoducniasus HUKHUX 0moenos
NUULEeBAPUMEILHOZ0 MPAKMA

0.857 (0.334—0.979)

Inflammatory bowel disease
Bocnanumenvnvle 3a001e6anus. KUULEYHUKA

0.875 (0.387—0.981)
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tuberculous intestinal ulcers — 81.3 % (95% CI:
52.5-93.5), polyps and malignant neoplasms of
the upper gastrointestinal tract — 78.3 % (95% CI:
46.5-92.5) and cytomegalovirus ulcers of the small
and large intestine — 66.7 % (95% CI: 19.5-90.4).
Table 6 presents the overall survival in the compari-
son groups depending on the influencing factors.

The study showed that overall survival statisti-
cally significantly depends on the source of bleed-
ing. Thus, the highest survival was found among
patients with the following sources of bleeding:
hemorrhoids, colon diverticulosis and Kaposi’s
sarcoma, and the lowest — among patients with
cytomegalovirus intestinal ulcers, tumors and pol-
yps of the upper gastrointestinal tract, tubercu-
lous intestinal ulcers (Table 7).

A study of the factors significantly influenc-
ing survival rate showed that the identified fac-
tors do not significantly correlate with each

other (|[R| > 0.7). Statistically significant factors
(p < 0.05) identified in the univariate analysis
were included in the multivariate Cox regression
analysis, which demonstrated that the age of pa-
tients, the presence of thrombocytopenia, the fact
of surgical treatment, the severity of blood loss,
duodenal or gastric ulcer and cytomegalovirus in-
testinal ulcers (as a source of bleeding) are risk
factors affecting the prognosis of overall hospi-
tal survival of patients with gastrointestinal tract
bleeding (p < 0.05). When assessing the quality of
the constructed multifactorial model, a sufficient-
ly high Harrell Concordance Index of 0.931 was
obtained. Time-dependent ROC-AUC of 0.908 in-
dicates a high prognostic quality of the model for
the entire hospital observation period (Table 8).
The table shows the hazard ratios (HR) with
95 % confidence interval and p values of risk fac-
tors in the multivariate Cox regression model. As

Table 8. Single-factor and multifactorial regression analysis of Cox depending on various factors

affecting the survival of patients with bleeding

Tabauua 8. OpHodakropHbiii 1 MHOrO(AKTOPHBIN perpeccuoHHbIl aHaqn3 Kokca B 3aBucuMocTu
OT Pa3JNIHBIX (PaKTOPOB, BJAULIONNX HA BBLKIBAEMOCTH MAITMEHTOB C KPOBOTEUEHUSIMU

Univariate analysis Multivariant analysis
Parameter Oodnodpaxmopnwlit anaaus Mmuozogpaxmopnuiii anaaus
Iloxazameaw B HR B AR
95 9% CI 95 9% CI p 95 % CI 95 % CI P
95 % AH 95 % AH 95 % AH 95 % AH
Age 0.364 1.438 <0.001* 0.395 1.484
Bospacm (0.188—0.539) | (1.207—1.715) ) (0.172—0.617) | (1.188—1.853)
Thrombocytopenia 1.684 5.385 <0.001* 0.856 2.353 0.014*
Tpomboyumonenus (1.057—2.311) | (2.877—10.081) | ™™ (0.175—1.536) | (1.192—4.646) |
Chronic anemia 1.180 3.253 <0.001*
Xponuueckas anemus | (0.545—1.814) | (1.725—6.134) )
P (—2.304:—0.432) | (0.100—0.649) | -
mepanus
Surgical treatment 1.581 4.859 <0.001* 0.670 1.953 0.040*
Onepamusnoe aevenue | (0.973—2.189) | (2.645—8.924) ) (0.032—1.308) | (1.032—3.697) |
Blood loss degree 2.224 9.240 <0.001* 2.047 7.744
(1.661—2.787) | (5.262—16.225) ’ (1.447—2.647) |(4.250—14.108)
Kposonomepu
HIV+, CD4* > 200 —0.976 0.377 0.179
BUY+, CD4* > 200 (—2.400—0.447) | (0.091—1.564) )
HIV+, CD4* < 200 0.605 1.831 0.079
BUY+, CD4* < 200 (—0.070—1.279) | (0.933—3.593) )
Tuberculous intestinal
ulcer 0.241 1.272 0.697
Ty6epryresnasn szea | (—0.970—1.452) | (0.379—4.272) ’
KUULCUHUKA
Kaposi’s sarcoma 1.645 5.182 0.024*
Caprona Kanowu (0.218—3.072) | (1.244—21.582) | ~
CMV-intestinal ulcers 1.637 5.140 0.007* 1.373 3.946 0.040*
IIMB-sa3ev. kuweunuxa | (0.454—2.820) | (1.574—16.783) | - (0.065—2.681) |(1.067—14.596)| -
Ulcer duodenum —1.631
—0.985 0.373 0.196
or stomach } 0.025* (—2.569:— 0.001*
Sa6a JITTK ww senydna (—1.849:—0.121) | (0.157—0.886) 0.692) (0.077—0.501)
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can be seen from Table 8, the presence of HIV infec-
tion in a patient (including immune status parame-
ters) does not statistically significantly affect the
overall hospital survival rate of patients with gastro-
intestinal bleeding. At the same time, low immune
status determines such a possible source of bleeding
as cytomegalovirus intestinal ulcers, pancytopenia
(anemia and thrombocytopenia) and other aggravat-
ing factors, which in turn determine the low surviv-
al rate of patients with bleeding.

The graph (Fig.) shows the B coefficients with
95 % confidence interval and p values of risk fac-
tors in the multivariate Cox regression model,
which clearly shows that such a source of bleeding
as a duodenal or gastric ulcer is a prognostically
favorable factor for survival in GIB, while the
other indicated factors to the right of the dividing
line, on the contrary, aggravate the prognosis of
such survival to varying degrees.

Discussion

The conducted study allowed to demonstrate
that patients who came to hospitals with gastro-
intestinal bleeding have significant differences
depending on the presence of HIV infection and
different immune status. First of all, there are
noticeable intergroup age differences in patients,
which is undoubtedly associated with different
life expectancies in the comparison groups and
the presence of comorbid diseases. Thus, among
HIV-negative patients, up to 26 % are patients
over 61 years old, other age groups are represent-
ed in approximately equal proportions (24 % —
31—40 years old; 22 % — 41-50 years old; 19 % —
51—60 years old). The severity of blood loss and
the severe course of the disease in elderly people
is largely explained by the presence of a comorbid
background (diabetes mellitus, chronic anemia,
ischemic heart disease, cancer, etc.), which, along
with blood loss, determines mortality from gastro-
intestinal bleeding [18, 19]. In our study, lethal
outcome in elderly patients was 18.2 %, which
is comparable to the overall mortality among pa-
tients with low immune status.

Despite the wide coverage of antiretroviral
therapy (ART) in country the Russian Federation,
approximately 40 % of patients either do not re-
ceive ART or have interrupted treatment on their
own volition, which directly affected the immune
status and life expectancy in the cohort of HIV-
positive patients. The emergence of effective an-
tiretroviral drugs in the early 2000s and adherence
to therapy determine the age of patients with HIV
infection, in the group of which we did not observe
patients over 61 years old. The main contingent in
Groups 1 and 2 is represented by young patients

(under 30 years old — 5 and 10 %; 31—40 years
old — 52 and 46 %; 41—60 years old — 43 and
43 %, correspondingly). Probably, over time, due
to the development of new drugs for the treatment
of HIV infection and the widespread coverage of
ART among various segments of the population,
life expectancy in the groups will equalize.

Chronic anemia preceding the development of
blood loss has a significant impact on overall sur-
vival rate and the severity of bleeding. And if among
HIV-negative patients anemia as a comorbid back-
ground is more common in elderly people (44.8 % of
cases in people over 60 years old), then in patients
with HIV infection it dominates in groups with
both low and satisfactory immune status in all age
groups (approximately 60 % of patients). According
to C. Durandt et al. (2019), A. Marchionatti (2021),
HIV can directly or indirectly affect the survival
and function of hematopoietic stem/progenitor cells
located in the bone marrow. In addition, drugs used
for ART, inflammatory mediators released during
HIV infection and coinfections or opportunistic in-
fections can also affect the proliferation and differ-
entiation of progenitor cells and reticulocytes during
hematopoiesis [20, 21]. A meta-analysis conducted
in 2022 evaluated population studies from different
regions of the world, and the authors of the work
statistically proved that anemia among HIV-infected
individuals largely depends on the gender and eth-
nicity of patients (genetic dependence — African
Americans and women of any nationality are more
prone to anemia), diet (lack of iron in the diet and
impaired absorption), and ART drugs (toxic effect
of zidovudine on erythropoiesis) [22, 23].

Thrombocytopenia  accompanying  bleeding
largely determines the risk of its occurrence and
the severity of blood loss. In the population of
HIV-negative patients, thrombocytopenia was ob-
served in approximately every tenth patient and
was more often detected in individuals of the
older age group (40.7 % of cases in patients over
60 years). In the cohort of HIV-infected patients,
we recorded thrombocytopenia 3 and 5 times more
often in all age groups, which is largely explained
by immune-mediated destruction of platelets by
circulating immune complexes, direct infection of
megakaryocytes, and the toxic and myelosuppres-
sive effect of ART [24—26]. According to our data,
thrombocytopenia occurred in approximately half
of patients with low immune status and in one
third of patients receiving ART, therefore, in the
second case it was probably due to the myelotoxic
effect of the drugs used [27].

According to our observations, the disease
outcome was significantly affected by the meth-
od of permanent hemostasis. It can be noted that
in all comparison groups, endoscopic methods of
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Figure. Overall survival analysis coefficients for patients with HIV and gastrointestinal bleeding (multivariate

Cox regression model)

Pucynox. Overall survival analysis coefficients for patients with HIV and gastrointestinal bleeding

(multivariate Cox regression model)

hemostasis were effective in approximately half of
the cases (50.0 %, 42.0 % and 49.7 %), in the
remaining observations, conservative hemostat-
ic therapy was effective and sufficient (47.6 %,
33.3 % and 39.7 %). This is largely explained by
the prevalence of “traditional” sources of bleeding,
such as ulcers of the upper gastrointestinal tract,
varicose veins of the esophagus, hemorrhoids and
others, for which treatment tactics have been
developed. Surgical treatment was significantly
more often justified in the group of patients with
low immune status (29.0 %) and its necessity was
associated with “rare sources” of bleeding: tuber-
culous intestinal ulcers, cytomegalovirus intesti-
nal ulcers and disintegrating Kaposi’s sarcoma of
various parts of the digestive tract [28, 29].

The study was limited by its retrospective nature.

Conclusion

The conducted study clearly showed that gas-
trointestinal bleeding in HIV infection has a num-
ber of significant etiopathogenetic features that
directly affect the severity of blood loss, treat-
ment methods and patient survival rate.

1. The source of gastrointestinal bleeding in
HIV-positive patients and the severity of blood
loss directly depend on the initial immune status
of the patient.

2. The severity of blood loss in HIV-infected
patients is determined by the initial comorbid
hematological disorders (anemia and thrombocy-
topenia), which are more common in individuals
with a low immune status (CD4* < 200) and less
common in patients with satisfactory immunogram
parameters. Severe blood loss and the need for
transfusion of gas-transporting blood components
in gastrointestinal bleeding are most relevant for
HIV-positive individuals with low immune status.

3. In patients with CD4* < 200, tuberculo-
sis and cytomegalovirus intestinal ulcers, as well
as disintegrating Kaposi’s sarcoma, are found as
sources of bleeding in one third of cases, which
requires “open” hemostatic resection surgeries.

4. Overall survival of HIV-infected patients
with low immune status and gastrointestinal
bleeding is lower than that of patients without
HIV infection or HIV-positive patients with satis-
factory immune status, which is due to the sever-
ity of blood loss, more frequent need for surgical
hemostatic interventions.

Thus, people living with HIV and gastrointes-
tinal bleeding are a complex and, unfortunately,
frequent category of patients whose diagnostic
features and approaches to treatment require fur-
ther attention of the surgical community and the
development of individualized rational treatment
and diagnostic tactics.
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