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НАУЧНЫЕ ОБЗОРЫ 
 

 

УДК: 616.13.14-002.15-053.2: 2:612.017.1:575 -071-036 

 

БОЛАЛАРДА ГЕМОРРАГИК ВАСКУЛИТНИНГ (ШЕНЛЕЙН ГЕНОХ КАСАЛЛИГИ) 

ПАТОГЕНЕЗИ ВА ГЕМОСТАЗ ТИЗИМИДАГИ ЎЗГАРИШЛАР 

 

Авезова Гулойим Саттаровна – т.ф.н., доцент 

Тошкент тиббиёт академияси. Тошкент, Ўзбекистон 

 

Аннотация. Мақолада геморрагик васкулитли болаларда гемостаз тизимидаги 

ўзгаришлар, хусусан, қон айланиш тизимида айланиб юрадиган иммун комплекслар ва 

комплемент тизимининг фаоллаштирилган компонентлари томонидан кичик томирлар 

деворларининг шикастланиши, сўнгра гемостаз тизимининг барча қисмларининг 

фаоллашиши, шунингдек, гемостаз тизимидаги ўзгаришлар, унинг патофизиологияси 

муҳокама қилинади. Геморрагик васкулит (Шенлейн–Генох касаллиги ёки васкулити) - бу 

катталарда ҳам учраши мумкин бўлган болалар васкулитининг энг кенг тарқалган туридир. 

У кичик томирли васкулитнинг бир тури сифатида таснифланади. Буйрак етишмовчилигини 

ривожлантирадиган оз сонли беморларда тери ва тизимли аломатларни келтириб чиқариши 

мумкин. Ушбу касалликнинг ўзига хос патофизиологияси ҳақида кам нарса маълум, фақат у 

ғайритабиий гликозилланган IGA1 бўлган одамларда учрайди. IGA1 antigen–антитанача 

комплексларини ҳосил қилиб, улар нуқсонли клиренс туфайли терининг, буйракнинг, ичакнинг 

ва бўғимларнинг кичик томирларига жойлашишга мойил. Турли омиллар, жумладан, юқумли 

агентлар, дорилар ва вакциналар потенциал қўзғатувчи омил сифатида аниқланган. 

Катталардаги IGAга боғлиқ васкулит кам учрайди, лекин кўпинча оғир, асоратлар билан 

кечади.  

Kalit so'zlar: gemorragik vaskulit, gemostaz tizimi, immun kompleks, trombin, protrombin, 

fibrinogen, patogenezi. 

 

 

ПАТОГЕНЕЗ ГЕМОРРАГИЧЕСКОГО ВАСКУЛИТА У ДЕТЕЙ (ПУРПУРА ХЕНОХА-

ШЕНЛЕЙНА) И ИЗМЕНЕНИЯ В СИСТЕМЕ ГЕМОСТАЗА 

 

Авезова Гулойим Саттаровна – к.м.н., доцент 

Ташкентская медицинская академия. Ташкент, Узбекистан 

 

Аннотация. В статье рассматриваются патогенез и изменения в системе гемостаза 

у детей с геморрагическим васкулитом, в частности, повреждение стенок мелких сосудов 

иммунными комплексами, циркулирующими в системе кровообращения, и активированными 

компонентами системы комплемента, а затем активация всех звеньев системы гемостаза, 

а также изменения в системе гемостаза у детей с геморрагическим васкулитом. 

Геморрагический васкулит (пурпура Хеноха–Шенлейна или васкулит IgA) является наиболее 

распространенным типом детского васкулита, который может поражать и взрослых. Он 

классифицируется как разновидность васкулита мелких сосудов. Это может вызывать 

кожные и системные симптомы, при этом у небольшого числа пациентов развивается 

почечная недостаточность. Мало что известно о специфической патофизиологии этого 

расстройства, за исключением того, что считается, что оно возникает у людей с аномально 

гликозилированным IgA1. Аномальный IgA1 в сыворотке крови может образовывать крупные 

комплексы антиген–антитело, которые из-за недостаточного клиренса способны 
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откладываться в мелких сосудах кожи, почек, кишечника и суставов. В качестве 

потенциальных триггеров были определены различные факторы, включая инфекционные 

агенты, лекарственные препараты и вакцины. IgAV у взрослых встречается реже, но часто 

ассоциируется с худшим клиническим течением и исходом. 

Ключевые слова: Геморрагический васкулит, система гемостаза, иммунный комплекс, 

тромбин, протромбин, фибриноген, патогенез. 

 

 

PATHOGENESIS OF HEMORRHAGIC VASCULITIS IN CHILDREN (HENOCH-

SCHÖNLEIN PURPURA) AND CHANGES IN THE HEMOSTASIS SYSTEM 

 

Avezova Guloim Sattarovna – PhD, dosent 

Tashkent medical academy. Tashkent, Uzbekistan 

 

Abstract. The article discusses changes in the hemostasis system in children with hemorrhagic 

vasculitis, in particular, damage to the walls of small vessels by immune complexes circulating in the 

circulatory system and activated components of the complement system, and then activation of all 

parts of the hemostasis system, as well as changes in the hemostasis system of blood vessels, platelets, 

plasma. Hemorrhagic vasculitis (Henoch–Schönlein purpura or IgA vasculitis) is the most common 

type of pediatric vasculitis that may affect adults as well. It is classified as a type of small-vessel 

vasculitis. It can cause cutaneous and systemic symptoms with a minority of patients developing 

kidney failure. Little is known about the specific pathophysiology of this disorder, except that it is 

believed to occur in individuals with abnormally glycosylated IgA1. Serum aberrant IgA1 may form 

large antigen–antibody complexes which, due to a defective clearance, are able to deposit in the 

small vessels of the skin, kidney, gut, and joints. A variety of factors, including infectious agents, 

drugs, and vaccines, have been identified as potential triggers. The pediatric form of this pathology 

is generally considered benign and self-limited. In contrast, IgAV in adults is less common but often 

associated with worse clinical course and outcome.  

Keywords. Hemorrhagic vasculitis, hemostasis system, immune complex, thrombin, 

prothrombin, fibrinogen, pathogenesis. 

 

Introduction. The formation of chil-

dren's health is significantly influenced by 

such factors as climatic, geographical, environ-

mental, economic, lifestyle and conditions, the 

level of population migration, ethnic and so-

cio-cultural characteristics, as well as the ma-

terial and technical base of medical institu-

tions. The state of children's health is a barom-

eter of the socio-economic development of the 

country. To date, one of the urgent problems is 

the assessment of a combination of various risk 

factors (exogenous and endogenous) leading to 

the development of hemorrhagic vasculitis in 

children. Hemorrhagic vasculitis ((immuno-

globulin-A) vasculitis (IgAV)), formerly 

called Henoch-Schönlein purpura, is an in-

flammatory vascular disease that affects small 

blood vessels, predominantly capillar-

ies, venules, or arterioles, with IgA1-domi-

nant immune deposits. 

 Currently, hemorrhagic vasculitis (HV) 

is a common and frequent pathology in the pe-

diatric population. Its frequency is very varia-

ble and depends on the region, its level of eco-

nomic development, diagnostic and statistical 

features. Hemorrhagic vasculitis (Henoch-

Schönlein purpura) is a disease belonging to 

the group of systemic vasculitis with microcir-

culatory disturbances as a result of the accumu-

lation of immunoglobulin A (IgA)-containing 

immune complexes in the blood vessels of the 

skin, joints, gastrointestinal system, kidneys 

[4,11]. This disease is one of the most common 

systemic vasculitis in childhood. Worldwide, 

the incidence among children ranges from 3 to 

26.7 per 100,000 children [5,6]. In the patho-

genesis of the disease lies the damage of the 

intima of small blood vessels in the skin, joints, 

gastrointestinal system, kidneys with IgA-im-

munocomplexes. As a result, endothelial dys-
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function - decrease in synthesis of fibrinolysis 

activators, activation of lipid peroxide oxida-

tion system (POL), coagulation-platelet hemo-

stasis processes.  

Hemorrhagic vasculitis is a systemic 

vasculitis (inflammation of blood vessels) and 

is characterized by deposition of immune com-

plexes containing the antibody immune-

globulin A (IgA); the exact cause for this 

phenomenon is unknown. In children, it 

usually resolves within several weeks and 

requires no treatment apart from symptom 

control but may relapse in a third of cases and 

cause irreversible kidney damage in about one 

in a hundred cases [8].  

The course and clinical features of hepa-

titis B in children depend on which system or 

organ is damaged. The course and outcome of 

the disease largely depend on kidney damage. 

In children, clinical signs of kidney damage in 

hepatitis B occur in 26-60% of cases [11].The 

relevance of the study is related to the need to 

determine clinical and laboratory signs for an 

objective dynamic assessment of the level of 

disease activity, as well as to develop criteria 

for predicting the outcome of the disease and 

determining the most appropriate treatment 

tactics.  

Pathogenesis. The deposition of im-

mune complexes containing IgA in the small 

vessels of the skin, the renal mesangium, and 

the additionally affected organs is the defining 

pathogenic aspect of HSP. Human IgA dis-

plays a large heterogeneity as regards molecu-

lar forms and glycosylation [12] with two sub-

classes that are differentially distributed be-

tween the mucosal and circulatory compart-

ments of the immune system. IgA1 and IgA2 

are the two isotypes of IgA. IgA1 predomi-

nates in serum, while the percentages of IgA2 

are higher in secretions. They may be gener-

ated in both monomeric and dimeric forms and 

are both highly glycosylated proteins. Their 

structure differs by the absence of a 13-amino 

acid sequence in the hinge region of the IgA2 

molecule [13], which gives it a particular re-

sistance against bacterial proteases and may 

explain the predominance of IgA2 in mucosal 

secretions. The glycosylation and size of IgA1 

appear to be crucial in promoting IgA1 mole-

cule clearance [14]. Normal interactions be-

tween glycosylated IgA1 molecules and the 

hepatocyte expressed asialoglycoprotein re-

ceptor (ASGP-R) result in the internalization 

and destruction of these molecules [15]. Pa-

tients with HSP, similarly to patients with IgA 

nephropathy, exhibit poorly galactosylated 

IgA1 O-glycoforms deficient in galactose 

and/or sialic acid [16]. However, it appears that 

an increase in the levels of poorly galactosyl-

ated IgA1 O-glycoforms is not sufficient in it-

self to develop HSP. Indeed, investigations in-

volving the relatives of patients detected simi-

lar levels of poorly galactosylated IgA1 O-gly-

coforms without signs or history of HSP [17]. 

Consequently, it has been considered that a 

second, subsequent step may be required for 

the transition to the full phase of the disease. 

Aberrantly glycosylated IgA1 molecules ex-

pose N-acetylgalactosamine-containing ne-

oepitopes, which may be recognized by gly-

can-specific IgG or IgA1 antibodies [18]. The 

aberrant galactosylated IgA1 O-glycoforms 

might act either as autoantigens driving the for-

mation of glycan-specific antibodies in genet-

ically prone individuals or as antigens for 

cross-reactive antimicrobial antibodies. Evi-

dence increasingly suggests that the next step 

is the formation of large circulating immune 

complexes prone to deposition in small vessels 

[19]. Indeed, soluble immune complexes, due 

to their increased size, are unable to pass 

through the space of Disse and connect with 

the asialoglycoprotein receptor (ASGP-R) on 

hepatocytes. They can pass through the larger 

fenestrae in the glomerular capillaries that lie 

directly above the mesangium. By the alterna-

tive complement pathway’s activation and the 

recruitment of inflammatory cells, these de-

posited complexes cause damage to glomeruli 

[17,18,19]. IgA-containing immune com-

plexes are discovered in patients’ serum, as 

well as the immune complexes containing C3 

and IgA in the skin, intestines, and kidneys. 

Changes in the hemostasis system. Ob-

servations carried out to date have shown that 

changes in the hemostasis system leading to 

the development of a hypercoagulable state 

play a major role in the pathogenesis of GVs. 

According to D. Yilmaz and co-authors 

(2005), plasma concentrations of fibrinogen, 

D-dimers, thrombin-antithrombin complex, 
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prothrombin fragments 1 and 2, and von Wil-

lebrand factor antigen are higher than normal 

in children with GV.Currently, GV is consid-

ered an immune complex disease, which is 

based on damage to the walls of small blood 

vessels by circulating immune complexes and 

activated components of the complement sys-

tem, and then all parts of the hemostasis system 

are activated [1,3,4,5,6,7,10].The process of 

formation of circulating immune complexes is 

genetically determined. The phenomenon of 

increased circulating immune complexes in 

GVs is considered as an important evidence of 

the immune complex nature of vascular dam-

age. Disruption of all components of hemosta-

sis: blood vessels, platelets, plasma coagula-

tion, immunocomplex was found to be second-

ary to primary processes [1,10]. 

Various manifestations of clinical symp-

toms, severity of the disease, consequences 

largely depend on the state of the coagulation 

and anticoagulation systems of hemostasis 

[2,3,7,12]. 

Autoimmune process in GVs, i.e., circu-

lating immune complexes damage the endothe-

lium of the wall of small blood vessels, causing 

disorganization of collagen. This hemostasis 

system enzyme activation mechanism is the 

first step in a chain reaction [2].The von Wil-

lebrand factor, synthesized in the vascular en-

dothelium, is a marker of vascular damage by 

immune complexes [10]. The level of this fac-

tor remains consistently high for several 

months after resolution of the main symptoms 

of the disease [7].Antithrombin-III (AT-III), 

the plasma cofactor of heparin, an important 

physiological anticoagulant, is often signifi-

cantly reduced in the acute phase of GV. AT-

III deficiency causes microcirculatory block-

ade, which leads to significantly severe GVs. 

The more severe hemorrhagic vasculitis, the 

more pronounced hemocoagulation disorders 

[1,3,5].A statistically high correlation was es-

tablished between disease activity and the con-

centration of D-dimers, von Willebrand factor 

antigen 1, and prothrombin 2 fragments. In 

studies conducted by K. Brendel-Müller et al 

(2001), laboratory signs of activation of the he-

mostasis system were identified in children 

with HB. It was found that in the acute period 

of the disease, the concentration of D-dimers 

in the blood plasma increased in 15 out of 17 

patients. In addition, a statistically significant 

increase in the concentration of thrombin-an-

tithrombin complex, fibrinogen, and prothrom-

bin fragments 1 and 2 was found, and it was 

noted that there is a correlation between the 

change in the concentration of these indicators 

and the activity of the disease. In GV, the con-

centration of D-dimers in blood plasma can in-

crease 10 times or more, which in some cases 

requires differential diagnosis with dissemi-

nated intravascular coagulation syndrome.N. 

Besbas et al (1999) found an increase in the 

plasma concentration of thrombomodulin, tis-

sue plasminogen activator and plasminogen 

activator inhibitor-1 compared with HB and 

the control group, the concentration of throm-

bomodulin statistically depends on the activity 

of the disease. 

According to the results obtained, the 

changes in coagulation tests described above in 

HB are the result of local damage and inflam-

mation of the endothelium, as well as the re-

lease of a plasminogen activator-1 inhibitor 

and reflect the general activation of the hemo-

stasis system. The von Willebrand factor anti-

gen is currently considered as a marker of en-

dothelial damage in systemic inflammatory 

diseases, and therefore an increase in its con-

centration in blood plasma is considered as a 

sign of the active course of the disease [5]. The 

concentration of the von Willebrand factor an-

tigen in hepatitis B is associated with the level 

of IgA in blood plasma (D. De Mattia et al., 

1995), which indirectly confirms the possibil-

ity of using this indicator as a marker of im-

mune-mediated endothelial damage. (S.J. Park 

et al., 2013). The level of von Willebrand fac-

tor antigen in the mixed form and severe HB 

reflects the degree of damage and spread of the 

vascular endothelium [2,6]. However, a corre-

lation between the severity of clinical manifes-

tations and the concentration of von Wil-

lebrand factor antigen in hepatitis B has not 

been shown in all studies. G.K. A large-scale 

study conducted by Del Vecchio et al (2008) 

found an increase in plasma concentrations of 

anti-inflammatory cytokines, fibrinogen, von 

Willebrand factor antigen, but these indicators 

were not statistically associated with kidney 

damage and disease activity. 
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A stable, but independent of disease ac-

tivity, increase in the concentration of the von 

Willebrand factor antigen in HV (mainly due 

to its abnormal multimeric forms) was also 

based on the studies of A. Casonato (1996) [6]. 

N.N. Petrishchev and T.D. According to 

Vlasova (1996), the von Willebrand factor an-

tigen and tissue plasminogen activator are 

highly sensitive as markers of endothelial dys-

function, since a significant part of other signs 

of endothelial dysfunction is formed not only 

in endothelial cells, but also in others [5].The 

synthesis of plasminogen activator inhibitor 

type 1 also increases dramatically with activa-

tion and damage to the endothelium. Some of 

the endothelial secretory products are released 

continuously to maintain normal functional ac-

tivity, while others are produced upon injury or 

stimulation. Factors that accumulate in the 

endothelium and are released during its stimu-

lation: von Willebrand factor antigen, tissue 

plasminogen activator; factors, the synthesis of 

which does not normally occur, but increases 

sharply when the endothelium is activated: in-

hibitors of type 1 plasminogen activator, mem-

brane proteins (receptors): thrombomodulin. 

In some observations, an increase in the con-

centration of homocysteine in HS was also ob-

served [2]. 

Conclusion. Thus, changes in various 

parts of the hemostasis system are observed in 

HB, but the significance of pathophysiological 

and prognostic factors has not been sufficiently 

studied. Further research in this direction will 

help determine the pathogenesis of the disease, 

develop diagnostic and prognostic markers. 
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