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Abstract

Relevance. There is no predominant agent in the etiological structure of hemorrhagic vasculitis; instead, several factors
play a role, including the activation of herpesvirus infections in the disease development. The objective of the study is
determined by contradictory data and a lack of coordinated agreement regarding the etiology of hemorrhagic vasculitis.

Objective: To identify the role of herpesvirus infection in the etiology of hemorrhagic vasculitis in children.

Materials and methods. A cross-sectional study was conducted for 25 children aged from 2 months to 18 years with
hemorrhagic vasculitis, who were on inpatient treatment at Medical Center "Children's Hospital" in Aktobe. All children
underwent an enzyme-linked immunosorbent assay (ELISA) for herpesviruses: herpes simplex virus types |, II, (HSV-I, II),
Epstein - Barr virus (EBV), cytomegalovirus (CMV), human herpesvirus type 6 (HHV - 6). The received data is processed by
descriptive statistics, STATISTICS 10.0.

Results The herpesvirus infection was confirmed in 100% of the examined children, with herpes simplex virus | and |l
types being discovered in 25.9% of cases, Epstein-Barr virus in 28.46% of cases, cytomegalovirus (CMV) in 29.6% of cases,
and human herpesvirus 6 (HHV-6) in 16% of cases. Moreover, they did not occur as mono-infections but rather in
conjunction with the cytomegalovirus: CMV+ HSV-I, Il (16 %); CMV+ EBV (8%); CMV+ HHV-6 (4%); CMV+ EBV+ HHV-6
(32%); CMV+ HSV-I, Il + EBV+ HHV-6 (40%). A low concentration of herpesvirus antibodies in the blood of patients with
hemorrhagic vasculitis was detected by ELISA anti-CMV IgG (11.62 U / ml), anti-HHV-6 19gG (6.82 U/ml), which indicates
unstable immunity, the risk of activation of viral infection and recurrent hemorrhagic vasculitis.

Conclusion. According to the study, herpesvirus infections can lead to hemorrhagic vasculitis in children. If vasculitis
recurs, it is advised to check for the presence of antibodies to herpesvirus antigens; if so, an infectious neurologist's
consultation and etiotropic antiviral therapy are advised.

Key words: children, hemorrhagic vasculitis (HV), herpes simplex virus types I, Il (HSV-1, ll), Epstein-Barr virus (EBV),
cytomegalovirus (CMV), human herpes virus type 6 (HHV-6).

Pestome

FEPMNECBUPYCHASA MUHO®EKLIUA Y OETEA B 3TUOJIOMUM
FEMOPPAI'MNYECKOI'O BACKYJIMTA

Xamuna UcanryxuHal, https://orcid.org/0000-0002-7557-8486
Map3usa Mambip6aeBa?, https://orcid.org/0000-0003-3138-4628
CeetnaHa Kum1, https://orcid.org/0000-0002-0145-9150

Fanuna Xymaranuesal, https://orcid.org/0000-0002-5448-072X
Axkmanar WinnbmanoBal, https://orcid.org/0000-0002-3139-1193
Fynemupa UcmambeTtoral, https://orcid.org/0000-0001-9451-3621
Haranbsa NMyxoBukosa?, https://orcid.org/0000-0003-3830-749X
Fynemupa Kynpeesal, https://orcid.org/0000-0003-0081-0700
Xapbipa XXanrac6aesal, https://orcid.org/0000-0003-2579-2633

. 3anagHo-Ka3saxcTtaHckuin MegnuMHCKUn yHuBepcuTeT uM. Maparta OcnaHoBa,
r. Akto6e, Pecnybnuka KasaxcraH.

160



Hayxka u 3apaBooxpanenne, 2023 2 (T.25) OpuruHajsHoe uccjiefioBaHue

AkTyanbHoCTb. B aTvonoryeckon CTpyKType remopparmyeckoro Backynura HeT npeobnafaHns kakoro-mbo ogHOro
areHTa, a UrpaeT ponb COBOKYMHOCTb HECKOMbKMX (PaKTOpOB, B TOM YMCNE aKTWUBALMs repnecBUpYCHbIX MH(EKUMA B
passuTuu 6onesHun. MpoTUBOPEUNBLIE AaHHbIE, OTCYTCTBUE EAMHOMO MHEHWUSt 06 3TMOMOMMM reMopparMieckoro Backynura
onpegenseT Lenb UccnenoBaHmus.

Llenb. OnpegenuTb ponb repnecBupycHON MHEKLMM B 3TUOMOTMM FEMOPPArieckoro BackynuTa y getei.

Matepuansl u metoabl. OZHOMOMEHTHOE MOMEPEYHOE MCCMEeOBaHWE NpoBedeHo 25 [eTaM C  AWarHo3om
remMopparnyeckuin Backynut B Bo3pacTe OT 2 MeC. 40 18 neT, KOTOpble HaxogunucCb Ha CTaLMOHApPHOM NEYEHWM B
AxTiobuHckom MepguumHekom Lientpe «[etckom cTauuoHape» r. Aktobe. Bcem getsm npoBoauncs MMMyHO(EPMEHTHbIN
aHanu3 (M®A) Ha repnecsupychbl: Bupyc npoctoro repneca |, Il-ro Tunos, (HSV- |, II), Bupyc OnwreiHa — Bapp (EBV),
untomeranosupyc (CMV), Bupyc repneca yenoseka 6-ro tuna (HHV-6). MonyyeHHble faHHbIe 0bpaboTaHbl onMcaTenbHOM
ctatuctukoin, CTATUCTIKA 10.0.

PesynbTatbl. [epnecsupycHas nHekums y obcneayembix aeten noateepxaeHa B 100% cnyvaes, W3 HWX BUPYC
npoctoro repneca |, Il-ro Tunos BeisieneH B 25,9%, Bupyc SnwreitHa — bapp — 28,46%, uutomeranosupyc (CMV) — 29,6%,
BMpYC repneca yenoseka 6-ro tmna (HHV-6) — 16% cnyyaeB. W oHu He BCTpeyanucb kak MOHOMHMEKUWMW, a B Bude
accoupaumun ¢ uutomeranosupycom: CMV+ HSV-I, Il (16 %); CMV+ EBV (8%); CMV+ HHV-6 (4%); CMV+ EBV+ HHV-6
(32%); CMV+ HSV-I, Il + EBV+ HHV-6 (40 %). BbisiBneHo Manas KOHLEHTpaLys aHTUTEN repnecBupycoB B KpOBM BOMbHbIX
C remopparudeckum Backynutom metogom WOA antn-CMV IgG (11,62 EO/mn), antu-HHV-6 1gG (6,82 EL/mn), yto
CBUOETENBCTBYET O HEYCTOWYMBOM WMMYHMTETE, PUCKE aKTWUBALMM BUPYCHOM MHCDEKLUMM W PELMOMBUPYIOLLUM TEYEHWEM
reMopparu4eckoro Backynura.

3akntoyeHue. VccrenoBanne nokasano ponb repnecBupyCHON MHGEKLMIA B Pa3BUTMM reMOPParkyeckoro Backynura y
LETEA W MpU PEUNaMBUPYIOLIEM BacKyNUTE peKoMmeHayeTcs obcnefoBaHME Ha HanmWyWe aHTUTen Ha  aHTUreHb
repnecBuMpycoB 1 Mpu WX MOMNOXKWUTENbHOM pe3ynbTate PEeKOMEHAYETCS KOHCYNbTauusi WHEKUMOHUCTA O peLLeHnm
STMOTPOMHON NPOTUBOBMPYCHON Tepanum.

Knroyeenie cnoea: demu, 2emoppazuyeckuli gackynum (I'B), eupyc npocmozo 2epneca |, Il muna (Bl1-1,2), supyc
OnwmelHa-bappa (B3b), yumomezanosupyc (LUIMB), supyc 2epneca yenoseka 6 muna (BM4-6).

Tyninpgeme
FEMOPPAIUsANbIK BACKYJIMT 3TUNONOIMMACBLIHAAfFbI
BAJIAJNIAPOAfbI FTEPMNEC BUPYCTbl UHOEKLIUACHI
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1 Mapat OcnaHoB aTbiHAarbl BaTtbic-Ka3zakcTaH MeguuMHanbIK yHUBEPCUTETI,
AkTebe, KasakctaH Pecny6nukacbil.

©3ekTiniri. Femopparusanblk, BaCKynuTTiH, STUONOTMANbIK, KypbiNbIMbiHAA Oip areHT GackiM Gonmangpl, Bipak, GipHelue
hakTopnapablH, XMbIHTbIFbI, COHbIH, ilWiHAE aypydblH, AaMyblHAAFbl repnecBupyCTbiK MHGeKuManapablH, 6enceHgipinyi
MaHpl3dbl pen atapagbl. Kapama-kailwbl Aanengep, remopparvsnblk BacKynUTTIH, 3TUONMOMMACH Typanbl Bipaen
TYXbIPbIMHbIH, GONIMaybl 3epTTey MakCcaTbiH aHbIKTalab!.

Makcatbl. Bananapgarbl remopparssnibIK BacKynuTTiH, 3TUONOMSIChIHAaFbI FepNecBUPYCTbIK MHADEKLMAHBIH, POMiH aHbIKTaYy.

Matepuangap MeH agictep. AkTebe KkanacbiHbiH, AxkTebe MeanuuHanbik, opTanbiFbl bananap crauuoHapbiHAa"
remMopparusinblk, BacKynuTieH cTalmoHapbik em kabbingara 2anaan 18 xacka aeinri 25 6anara 6ip mMesringe kenaeHeH,
3epTTey xyprisingi. bapnbik Gananapfa repnecsupyctapra MMMyHoepmeHTTiK Tangay (M®A) xyprisingi: 1, I Tuni
Kapanarbim repnec Bupycol, (HSV-I, Il), SnwreitH - bapp Bupycel (EBV), uutomeranosupyc (CMV), 6 TunTi agamHbIH,
repnec Bupycobl (HHV-6). AnbiHFaH ManimeTTep cunattamansik ctatuctukamed engengi, CTATUCTUKA 10.0.

Hatuxenepi. 3epttenereH bananapgarbl repnecaupyctbik uHdekums 100% xarmaiga pactangpl, OHbiH, iwiHge 1, 1l
TUNTi KapanambiM repnec Bupychl 25,9%, dnwTeiH — Bapp Bupycol — 28,46%, uutomeranosupyc (CMV) — 29,6%, 6 TunTi
(HHV-6) apamHbiH, repnec Bupycbl -16% xafgadnap aHbiktangbl. Onap MOHOMHGpeKUMs peTiHoe eMec,
uuTomeranoBupycneH bannaxbic petiHge naga 6ongbl: CMV+ HSV-L, I (16 %); CMV+ EBV (8%); CMV+ HHV-6 (4%);
CMV+ EBV+ HHV-6 (32%); CMV+ HSV-l, Il + EBV+ HHV-6 (40 %). 'emopparusnbik BacKynuTrneH ayblpaTbiH
HayKacTapAblH, KaHbIH4A repnecBupyc aHTUOEHenepiHiH, ToMeH KOHUeHTpauusicel aHTn-CMV 1gG (11,62 6ipn/mn), aHTy-
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HHV-6 IgG (6,82 6ipn/mn) NOA apiciMeH aHbikTanabl, 6yn TypakChl3 UMMYHUTETTI, BUPYCTbIK, MHeKLUUsHbI BenceHaipy
KayniH XaHe remopparvsnbiK BaCKyNUTTIH, KaliTanaHaTbiH afbIMbIH KepceTesi.

KopbITbiHAbI. 3epTTey Oananapgarbl reMopparvsiibik, BaCKynuTTiH, AaMyblHAaFb! FeprecBUpyCTbIK, MHEKLMSNapabiH,
PeniH KepceTTi XaHe KalTanaHaTbiH BacKynuT Ke3iHAe repnecBupyc aHTUreHzepiHe aHTuaeHenepgid, 60mybiH Tekcepy
YCbIHbINaAbl XoHE OnapablH, OH HaTWKeci OonfaH ke3ge 3TWOTPOMTbI BMPYCKA Kapchbl TepanusHbl ey yLUiH

MHEKLMOHUCTNEH KEHEC XKypridy yCbIHbINazb!.

Tylindi ce3dep: bananap, eemoppacusnbik 8ackynum (MB), I, Il munmi xapanaiibim eepnec supycsi (HSV-I, i),
Onwmelin-bapp supycsi (EBV), uumomezanosupyc (CMV), 6 munmi adamHbix 2epnec supycsi (HHV-6).
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Introduction

Hemorrhagic vasculitis is characterized by perivascular
edema, neutrophi-infiltrating cells, and systemic inflammation
of tiny capillaries, arterioles, and arteries [20]. The prevalence
in childhood is 13 to 20 incidents per 100,000 individuals
[20,24,27]. The causes and conditions contributing to the onset
of the disease are still unclear. There are various clinical
manifestations, however, the eticlogically significant agent and
pathogenesis remain not fully elucidated. There are
provocative, ‘resolving” and mediated (stressful) factors. The
provocative factors include cytomegalovirus, hepatitis B and C
viruses, HIV, beta-hemolytic streptococcus group A,
staphylococci, mycoplasma, klebsiella, yersinia, salmonella,
and parasitic infestations. The ‘resolving” factors include
preventive vaccinations, the infroduction of immunoglobulins,
and other drug loads. Mediated (stressful) factors include
cooling, overheating, physical injuries, surgical interventions,
insect bites, efc.

It is believed that within the etiological framework of
hemorrhagic vasculiis, there is no predominance of any
particular agent, but a combination of several factors plays a
role, including the activation of herpesvirus infections in the
development of the decease. Herpesvirus infects more than
90% of people, and in 20% of cases, it results in major health
issues. There are currently more than 80 different serotypes of
herpes viruses identified. The most prevalent diseases in
children are caused by cytomegalovirus (CMV) or human
herpes virus type 5, Epstein-Barr virus (EBV), herpes simplex
virus (HSV |, 1), and human herpesvirus type 6-HHV®. In 80-
90% of children, undetected cytomegalovirus infection has no
symptoms, and the infection may survive for a lifetime.
Between 20 and 70% of children become carriers of the
Epstein-Barr virus by the age of 3 [1,6,79,13,19]. The
formation of circulating immune complexes (CIC) is crucial in
the mechanism of hemorrhagic vasculitis development, and an
abundance of them activates the complement system (C). The
result is the formation of a sizable immunological complex
(AG+AT+C), settling on the vascular endothelium and harming
it. Platelet-activating factors and proteases are created when
the tumor necrosis factor is damaged, this causes a rise in the

adhesion and aggregation of platelets, platelet clot formation,
and the development of local hypercoagulation. Vasculitis, an
immune inflammatory condition, develops in the vascular wall
of the microvasculature, increasing vascular permeability of the
vessels by allowing plasma and erythrocytes to depart and
enter the tissues [5,10,16-18, 24,26].

It's vital to note that viruses can cause cytopathic effects
by demonstrating a tropism for blood vessels. Vascular
damage in EBV is captured in 7-30% of cases, and in CMV
- in 8% [2,5,8,10]. The role of herpesvirus infection in the
etiology of hemorrhagic vasculitis is obvious, but there are
also opposing opinions. Contradictory data and the lack of
consensus on the etiology of hemorrhagic vasculitis require
further investigation [11,14,15,22,23,25].

The objective of the study is to identify the role of
herpesvirus infection in the etiology of hemorrhagic
vasculitis in children.

Material and methods. Research design. The
fragment of the work was carried out in accordance with the
intra-university project “Characteristics of the clinical course
and approaches of hemorrhagic vasculitis in children with
herpesvirus infections” Ne 0113 RK 00438, 2019-2021.
During the scientific project, the principles of scientific ethics
were observed in accordance with the “Code on People’s
Health and System of Healthcare of the Republic of
Kazakhstan” of 07.07.2020. The children were examined
with parental permission and issuing of an «Informed
Consent Sheet», which reflects the validity of the research
methods. The theme of the research was approved at the
meeting of the Ethics Committee, Protocol Ne 12/4-1-17/133
of 30.01.2019. The management of the institution is
informed of the research progress and has no objection to
publishing the results of the study in the public press.

The children that we observed were in inpatient treatment
at the Aktobe Medical Center “Children's Hospital” in Aktobe
with a hemorrhagic vasculitis diagnosis in 2019-2021. The
Clinical Protocol "Hemorrhagic vascullitis in children" served as
the foundation for the diagnosis, approved by the Ministry of
Health of the Republic of Kazakhstan Ne 21 dated 12.05.2017
(without including antiviral therapy) [12]. Exclusion criteria;
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children with a group of hemorrhagic diatheses (autoimmune
thrombocytopenia,  thrombocytopathy, —hemophilia), ~ with
connective tissue diseases (ankylosing spondylitis, Stephen-
Jones syndrome, systemic lupus erythematosus). We have
examined 25 children aged 2 months to 18 years diagnosed
with hemorrhagic vasculitis receiving inpatient treatment at the
Children's Hospital. The sample of children was based on
0.02% (hemorrhagic vasculitis morbidity among children of the
Aktobe region) per 100 thousand children. In this work, no
comparison groups were envisaged. All patients underwent
physical, laboratory, and instrumental examinations. Girls
accounted for 56 % (14), and boys - 44 % (11) of cases. The
age composition of the examined children aged 2 months to 1
year — was 7 (28%), aged 1 year to 3 years - 3 (12%), and
children over 3 years old — 15 (60%).

Methods. To determine the role of herpesvirus infection in
the etiology of vasculitis, antibodies to herpesvirus antigens
were determined by enzyme-linked immunosorbent assay
(ELISA): herpes simplex virus types I, Il (anti-HSV-IgM, anti-
HSV-IgG |, Il types), Epstein-Barr virus (to the capsid antigen
anti-EBV-IgM, anti-EBV-IgG), cytomegalovirus (anti-CMV-IgM,
anti-CMV-IgG), human herpesvirus type 6 (anti-HHV-IgM, anti-
HHV- 1gG) in the licensed laboratory "Invitro", using the
equipment: BIO-RAD washer (USA), Hydroflex washer (Tecan,
Austria), BIO-RAD photometer (USA), Elmi SkyLine shaker
(Latvia), Sunrise reader (Tecan, Austria), TS-1/80STU dry-air
thermostat (Russia), meanwhile using reagents produced by
Vector Best, Russia.

Statistical analysis. Descriptive statistics were
performed using STATISTICS 10.0, with the determination
of the mean value of the median (Me), standard deviation
(S), lower (Q1), upper quartile (Q2), minimum (Min), and
maximum (Max) values.

Results. Clinical manifestations in patients were
characterized by polymorphism. In 50% of the cases, the
abdominal syndrome was registered in 13 (52%) patients.
In 3 (12%) patients, skin syndrome manifested as a small
petechial-urticaria rash on the extensor surfaces of the
extremities, and 9 (36%) patients also had a lesion of the
small and medium joints (skin-joint form). Attention was
drawn to the recurrent course of vasculitis in observed
children with positive results of antibodies to the antigens of
the detected herpesviruses.

The analysis of the obtained data revealed that
herpesvirus infection was confirmed in 100% of cases of
examined children, with herpes simplex virus | and Il types
being discovered in 25.9% of cases, Epstein-Barr virus in
28.46% of cases, cytomegalovirus (CMV) in 29.6% of
cases, and human herpesvirus 6 (HHV-6) in 16% of cases.
As can be seen from the figure (Figure 1), the acute phase
of viral infections caused by human herpesvirus |, Il types,

Epstein-Barr, and cytomegalovirus were observed with the
same frequency of 2.46% of cases.

16%
2,48%
27,16%
B - 2%
B - 2%
I - =

Figure 1. Detection of antibodies to herpesvirus
antigens in children with hemorrhagic vasculitis.

The activation of viruses, meanwhile, was identified in
the context of clinical manifestations of hemorrhagic
vasculitis in children: hemorrhagic rash in the form of
petechia located on the extensor surfaces of the lower
extremities on both sides, in combination with the
abdominal and articular syndromes. Herpesvirus infection in
the examined children practically did not occur as a mono-
infection but as an association of microorganisms with
cytomegalovirus, which was observed in all patients with
hemorrhagic vasculitis (Table 1).

Table 1.
The frequency of occurrence of herpesvirus
association in children with hemorrhagic vasculitis.

Ne | Association of the viruses % ratio

1 | CMV+HSV-1, II 4 (16%)
2 | CMV+EBV 2 (8%)

3 | CMV+HHV-6 1(4%)

4 | CMV+ EBV+ HHV-6 8 (32%)
5 | CMV+HSV-1, [l +EBV+ HHV-6 10 (40%)

In this case, the clinical course of cytomegalovirus infection
was considered in combination with infections HSV-I, Il types,
EBV, HHV-6: CMV + HSV-I, Il; CMV + EBV; CMV + HHV-6;
CMV + EBV + HHV-6; CMV + HSV-I, Il + EBV + HHV-6. A
complex combination of herpesvirus associations of 3-4
herpesviruses was registered in 72% of cases, while the 2-
component combination was observed to a lesser extent.

The sample of patients with hemorrhagic vasculitis had
an optical density ratio of 305.35 U/ml to the threshold
average value of anti-EBV-IgG, with a norm of 20 U/ml. The
280.20 U/ml standard deviations were recorded with an
anti-EBV-IgM average of 1.35 U/ml and an anti-EBV-IgM
standard deviation of 0.04 U/ml. Anti-CMV-lgG had an
average value of 11.62 U/ml and a standard deviation of
6.55 U/ml. Anti-HHV-6-IgG had an average value of 6.82
U/ml and a standard deviation of 4.77 U/ml, showing an
insignificant concentration (Table 2).

Table 2.
The concentration of herpesvirus antibodies in the blood of patients with hemorrhagic vasculitis by ELISA (U/ml)
N obs. | Average Me Min Max Q1 Q2
Anti-HSV IgG |, Il types 19 19,29 20,67 2,01 37,56 15,88 22,43 8,55
Anti-HSV IgM |, Il types 2 1,71 1,71 1,39 2,03 1,39 2,03 0,45
Anti-EBV 19G 21 305,35 | 201,00 | 17,80 | 750,00 | 100,00 | 603,00 | 280,21
Anti-EBV IgM 2 1,35 1,35 1,320 1,39 1,32 1,39 0,05
Anti-CMV IgG 22 11,62 9,05 2,80 25,56 7,09 16,03 6,55
Anti-CMV IgM 2 1,37 1,37 1,36 1,39 1,36 1,39 0,02
Anti-HHV-6 1gG 13 6,82 6,53 1,00 17,57 3,16 9,40 477
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Discussion of the obtained data.

According to research findings, hemorrhagic vasculitis
affects children over three years old (60%), which
corresponds to the literature data [11, 21]. A laboratory-
confirmed herpesvirus infection, without the predominance
of any of their representatives, was the predictor of
observed children's hemorrhagic vasculitis development in
100% of cases. This is consistent with the opinions of
researchers who emphasize the ability of herpesviruses to
cause a cytopathic effect by showing a tropism for blood
vessels. The authors note that the widespread herpesvirus
infection in the human population, their immunotherapy, and
their activation during a number of immunosuppressive
conditions all indicate a connection between herpesvirus
infections and the development of hemorrhagic vasculitis
[3,4,9,13,14,19]. The formation, circulation, and deposition
of immune complexes on the walls of vessels (CIC) are of
great importance in the development of vasculitis, an
excess amount of which activates the complement system
(C). As a result, a major immune complex (AG+AT+C) is
formed that settles on the endothelium and damages it [2,
5,6,7,9, 11,13]. The activation of viruses, meanwhile, was
identified in the context of clinical manifestations of
hemorrhagic vasculitis in children: hemorrhagic rash in the
form of petechia located on the extensor surfaces of the
lower extremities on both sides, in combination with the
abdominal and articular syndromes, as reflected in the work
of other researchers [15,16,11,21].

According to the authors [9,13,14,21], primary infection
and reactivation of the human herpesvirus type 6 in children
causes infection of erythema with vasculitis symptoms,
which is also observed in Epstein-Barr virus infection (EBV)
and cytomegalovirus infection (CMV). We have found
specific IgM immunoglobulins to herpesvirus antigens in
patients with hemorrhagic vasculitis verifying the acute
phase of Epstein-Barr virus, cytomegalovirus infection, as
well as human herpesvirus infection type 6, once again
substantiating the damage of the endothelial cells of blood
vessels by these agents. In our study, herpesvirus infection
did not occur as mono-infections but created complex viral
associations found in scientific papers [13,14,25,26].

By using ELISA, it was discovered that patients with
hemorrhagic vasculitis had a low concentration of herpesvirus
antibodies in their blood. Anti-CMV IgG and Anti-HHV-6 IgG
antibodies indicate unstable immunity, the risk of activation of
viral infection, and recurrent hemorrhagic vasculitis. This is
supported by the studies of foreign scientists [6,15,23], who
highlight the significant role that herpesvirus infection plays in
the development of hemorrhagic vasculitis and the course of
the disease in children. The virus can reactivate under the
right circumstances after entering the human body and
staying there for life in a latent or persistent state. The
following are the primary properties of herpesviruses:
ubiquitousness, generic vulnerability, opportunism, pan-
tropism, the capacity for using a variety of transmission
methods, sophisticated parasitic strategy,
immunosuppression, and oncogenicity.

Our main shortage is that the study would be complete
without restrictions: an increase in the number of examined
patients, expanded IFA testing for the presence of
herpesvirus antigens in patients, and PCR-based virus
genome detection in biological samples. Nevertheless, the

detection of 100% herpesvirus infection in the examined
children is significant and does not exclude the leading
factor of herpes-resistant infection being the primary cause
of hemorrhagic vasculitis. In this regard, the study of the
etiology of hemorrhagic vasculitis will help to develop a new
therapeutic level for this disease.

Conclusion. Thus, our study showed that herpesvirus
infections play a significant role in children's hemorrhagic
vasculitis development, and therefore it is necessary to
examine children with hemorrhagic vasculitis for
herpesvirus infection (CMV, EBV, HHV-6). In case of
recurrent vasculitis, it is recommended to get tested for the
presence of antibodies to herpesvirus antigens, and in case
of a positive result, it is recommended to consult an
infectious disease specialist on the decision of etiotropic
antiviral therapy.
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