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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 (IgAV) is classically a childhood disease with an incidence of about 10 cases per 100,000 a year.
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 The results of studies
conducted by different authors in different countries on the study of the processes of violation of the
mechanisms of blood coagulation in hemorrhagic vasculitis in children are presented.
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The formation of children's health is significantly influenced by such factors as climatic,
geographical, environmental, economic, lifestyle and conditions, the level of population migration, ethnic
and socio-cultural characteristics, as well as the material and technical base of medical institutions. The state
of children's health is a barometer 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 ((immunoglobulin-
A) vasculitis (IgAV)), formerly called Henoch-Schonlein purpura, is an inflammatory vascular disease that
affects small blood vessels, predominantly capillaries, venules, or arterioles, with IgA1-dominant immune
deposits.

Currently, hemorrhagic vasculitis (HV) is a common and frequent pathology in the pediatric
population. Its frequency is very variable and depends on the region, its level of economic development,
diagnostic and statistical features. Hemorrhagic vasculitis (Henoch-Schonlein purpura) is a disease
belonging to the group of systemic vasculitis with microcirculatory disturbances as a result of the
accumulation 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 pathogenesis of the disease lies the damage of the intima of small blood vessels in the skin, joints,
gastrointestinal system, kidneys with IgA-immunocomplexes. As a result, endothelial dysfunction - decrease
in synthesis of fibrinolysis activators, activation of lipid peroxide oxidation system (POL), coagulation-
platelet hemostasis processes.

Hemorrhagic vasculitis is a systemic vasculitis (inflammation of blood vessels) and is characterized
by deposition of immune complexes containing the antibody immunoglobulin 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 hepatitis 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
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disease activity, as well as to develop criteria for predicting the outcome of the disease and determining the
most appropriate treatment tactics.

Observations 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, prothrombin fragments 1 and 2, and von Willebrand factor antigen are higher than normal in
children with GV.Currently, GV is considered 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
system, 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
damage. Disruption of all components of hemostasis: blood vessels, platelets, plasma coagulation,
immunocomplex was found to be secondary to primary processes [1,10].

Various manifestations of clinical symptoms, 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., circulating immune complexes damage the endothelium 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 Willebrand factor, synthesized in the vascular
endothelium, is a marker of vascular damage by immune complexes [10]. The level of this factor remains
consistently high for several months after resolution of the main symptoms of the disease [7].Antithrombin-
11 (AT-111), the plasma cofactor of heparin, an important physiological anticoagulant, is often significantly
reduced in the acute phase of GV. AT-IIl deficiency causes microcirculatory blockade, which leads to
significantly severe GVs. The more severe hemorrhagic vasculitis, the more pronounced hemocoagulation
disorders [1,3,5].A statistically high correlation was established between disease activity and the
concentration of D-dimers, von Willebrand factor antigen 1, and prothrombin 2 fragments. In studies
conducted by K. Brendel-Miiller et al (2001), laboratory signs of activation of the hemostasis 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-antithrombin complex, fibrinogen, and prothrombin 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 concentration of D-dimers in blood plasma can increase 10 times
or more, which in some cases requires differential diagnosis with disseminated intravascular coagulation
syndrome.N. Besbas et al (1999) found an increase in the plasma concentration of thrombomodulin, tissue
plasminogen activator and plasminogen activator inhibitor-1 compared with HB and the control group, the
concentration of thrombomodulin 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 inflammation of the endothelium, as well as the release of a plasminogen activator-1
inhibitor and reflect the general activation of the hemostasis system.

The von Willebrand factor antigen is currently considered as a marker of endothelial damage in
systemic inflammatory diseases, and therefore an increase in its concentration in blood plasma is considered
as a sign of the active course of the disease [5].

The concentration of the von Willebrand factor antigen in hepatitis B is associated with the level of
IgA in blood plasma (D. De Mattia et al., 1995), which indirectly confirms the possibility of using this
indicator as a marker of immune-mediated endothelial damage. (S.J. Park et al., 2013). The level of von
Willebrand factor antigen in the mixed form and severe HB reflects the degree of damage and spread of the
vascular endothelium [2,6].

However, a correlation between the severity of clinical manifestations and the concentration of von
Willebrand 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 activity, 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
antigen and tissue plasminogen activator are highly sensitive as markers of endothelial dysfunction, 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 activation
and damage to the endothelium. Some of the endothelial secretory products are released continuously to
maintain normal functional activity, while others are produced upon injury or stimulation. Factors that
accumulate in the endothelium and are released during its stimulation: von Willebrand factor antigen, tissue
plasminogen activator; factors, the synthesis of which does not normally occur, but increases sharply when
the endothelium is activated: inhibitors of type 1 plasminogen activator, membrane proteins (receptors):
thrombomodulin. In some observations, an increase in the concentration of homocysteine in HS was also
observed [2].

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.

References:

1. bepman HO. O. BzaumocBsi3b TEHETHMUECKHUX HApPYIICHUH B CHUCTEME TIeMOocTa3za, MeTadoym3Ma
TOMOITMCTEMHA U TEYEHHsI TeMOPParuiyeckoro BacKynuTa // AcnupaHTCKUi BecTHUK [loBOMKbBS. —
2013. — Ne 5-6. — C. 18-22.

2. zumuxoBa K.M., Honruna E.H., Kucmax H.C. "OcoOeHHOCTH KJIETOYHOTO U TyMOPabHOTO
MMMYHHHUTETa, KOMIIEMCHTAPHOW aAKTUBHOCTH CBHIBOPOTKH KpOBH, (HaronmuTapHoid (QyHKIHH
HEUTPOGHUIOB U MOHOIMTOB M ypoBeHb IIUK y nmeteii, OOJbHBIX TeMOpPpParuuyecKUM BacKyauTom //
[Meguarpus. — 1995. - Ne2, —C. 55-60.

3. Xnanona JI. B. u ap. Bknag nonmumopdusma reHoB TpoMOOGUIuii B KIMHHYECKOE MHOTrooOpasue
reMopparu4eckoro Backyiuta //BectHuk Poccuiickoli akamemMun MeaunuHCKuX Hayk. — 2014, — T.
69. — Ne. 3-4. — C. 61-64.

4. UcmamberoBa I'. K. u np. KnmHudeckue mTpOSBICHHUS T€MOPPArMYECKOrO0 BACKYyJIHUTAa y JIETEH
//3npaBooxpanenue Koiprecrana. — 2018. — No. 2. — C. 85-88.

5. Kynpsmosa M.A. u apyrue. Hapymenus remocrasa npu IgA-sackynurte (I'eHoxa-lllenneiina) y
nereit u ux koppekuus // Ilennatpus. XKypnan um. I'.H. Cnepanckoro. — 2019. — T. 98, Ne 4. — C.
71-77.

6. Xpamrmona A. C., SIxosneBa A. B. KnuHHKO-3MTHIeMHOIOTHYECKHE OCOOEHHOCTH TeMOpPParuyeckoro
BacKyJHTa y jnerelt //Momnoaexb-npakTndeckomy 3apaBooxpanennro. — 2018. — C. 1018-1020.

7. Iupun6exona H. B., Jlapuonosa B. U., HoBuk I'. A. ITonuMop¢pu3Mbl reHOB CUCTEMBI TeMOCTa3a y
JIeTe ¢ reMOpparu4eckuM BacKyJUTOM // AKTyajbHbIE BONPOCHI MEIUATPUU: MATEpP. MEKPETHOH.
Hay4.-ipakT. KoH(., mocssmeHHoi 90-netnto I'bY3 IIK «JleTckas ropoackas KIMHUYECKas
oompHUIA Ne 3%». — [Tepmsb, 2013. — C. 258-263.

8. Sais G, Vidaller A, Jucgla A, Servitjie O, Condom E, Peyri J (1998). "Prognostic factors in
leukocytoclastic vasculitis: a clinicopathologic study of 160 patients”. Arch Dermatol. 134 (3): 309—
15.

9. Casonato A., Pontara E., Bertomoro A. et al. Abnormally large von Willebrand factor multimers in
Henoch-Schonlein purpura // Am J Hematol. — 1996. — Vol. 51(1). — P.7-11.

10. De Mattia D., Penza R., Giordano P. et al. von Willebrand factor and factor XIII in children with
Henoch-Schonlein purpura // Pediatr. Nephrol. — 1995. — Vol. 9(5). — P.603-605.

11. Mir S., Yavascan O., Mutlubas F. et al. Clinical outcome in children with Henoch-Schonlein
nephritis // Pediatr Nephrol. — 2007. — Vol. 22(1). — P.64-70.



https://zienjournals.com/
https://doi.org/10.1001%2Farchderm.134.3.309
https://doi.org/10.1001%2Farchderm.134.3.309

