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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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articles. Tables and graphs must be headed.
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Aim of the study: To evaluate immunological markers
associated with the risk of severe and complicated forms of
varicella zoster virus (VZ) in children in order to determine
prognostic criteria for disease severity.

Materials and methods: The study included 120 children
with VZ, divided into groups with complicated (n=63) and
uncomplicated (n=57) disease. All patients underwentassessment
of interferon alpha markers, complement components (C3,
C4), antibodies to MAG, TGF, as well as analysis of complete
blood count and C-reactive protein (CRP). Statistical analysis
included binary logistic regression and 5-fold cross-validation.

Selection criteria: Children aged 0 to 18 years inclusive with
a verified diagnosis of varicella

Results: The most significant predictors of complicated
disease were elevated levels of CRP (OR = 10.05; p < 0.001),
platelets (OR =9.69; p = 0.04), and C3 component (OR =2.77;
p = 0.006), as well as reduced levels of C4 component (OR =
0.036; p = 0.005). The logistic regression model showed high
discriminatory ability (AUC = 0.7857).

Conclusion: Immunological parameters such as CRP, C3, C4
and platelets can be used as prognostic markers of complicated
varicella in children. Early assessment of immune status
contributes to the timely identification of patients at risk and
optimization of treatment tactics.

Key words. Varicella, immunological markers, children,
CRP, compliment, prognosis of complications.

Introduction.

Varicella-zoster virus (VZV) is one of eight known
herpesviruses that cause human infection and is distributed
worldwide. VZV infection causes two clinically distinct forms
of disease: chickenpox (varicella) and herpes zoster (HZ) [1-
8]. While primary VZV infection is typically benign, HZ is
often accompanied by postherpetic neuralgia (PHN) and is an
important cause of uveitis and vasculitic stroke. Both the highly
cell-associated nature of VZV and the strict barrier between
virus species have hampered studies of VZV pathogenesis [ 6].

Varicella-zoster virus (VZV) is a highly infectious, nearly
ubiquitous pathogen that infects all human populations.
However, the epidemiology of VZV infection varies by
geographic location. In temperate climates, most children
acquire primary VZV infection during school age, with a marked
seasonal increase in cases of chickenpox in the spring, and less
than 1-3% of individuals remain susceptible to infection beyond
age 20 years [8].

VZV is highly contagious, with an incubation period of 14-16
days after infection, and is spread through the air and direct
contact with skin lesions. In the absence of a universal varicella
(UVV) vaccination program, most cases of infection occur in
childhood [9-14].
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Primary infection with VZV results in chickenpox, a usually
benign childhood illness characterized by fever and an itchy
vesicular rash. However, complications such as bacterial skin
infections, pneumonia, and encephalitis may occur and can
cause significant morbidity and mortality, especially if primary
infection occurs in adults or immunocompromised individuals
[5,13].

The pathogenesis of the disease has been studied using
smallpox and SCID-hu mouse models, although its exact
mechanism remains unclear. The role of humoral immunity in
VZV infection is well described, as antibodies are known to be
involved in the development of varicella zoster [10,3].

The immune system plays an important role in protection
against varicella. Patients with a history of malignancy, steroid
use, immunosuppressive therapy, HIV infection, or organ
transplantation are susceptible to disseminated varicella and
its reactivation with or without neurological complications.
Moreover, varicella vaccines, which induce strong and durable
B- and T-cell immunity, effectively protect children and adults
from infection [1,7].

The relevance of this study is due to the need for a deeper
understanding of the immune mechanisms underlying the
variability of the clinical course of VZV, which is key to the
development of effective prevention and therapy strategies.
Studying the interaction of the VZV virus with the human
immune system allows us to clarify the pathogenetic links of the
disease and identify the factors that determine its severity. The
results of this work can significantly enrich the epidemiological
data on VZV and contribute to the formation of new approaches
to controlling its spread. The aim of the study was to assess
the immunological parameters associated with the risk of
developing complicated forms of chickenpox in children to
determine prognostic criteria for the severity of the disease.

Materials and Methods.

The immunological markers were assessed in 120 children
divided into 2 groups: 1 - children with complicated form of
VZV - 63 children and uncomplicated - 57 children, aged 0 to 18
years. Of these, 43 were girls and 77 were boys. Severe form of
the disease was noted in 5 patients (4%), moderate - 58 (48%) in
humans. C4, C3 compliment, TGF, interferon alfa, Anti-MAG
were determined by ELISA on Cloud Clo, Vector Vest kits.
CRP and OAC (complete blood count) with leukocyte formula
were also studied. Although Anti-MAG has traditionally been
associated with peripheral neuropathy, its use in this study
was aimed at exploring possible links between autoimmune
activation and neurological complications of varicella.

The diagnosis of VZV was established on the basis of clinical
and anamnestic data (increased temperature, vesicular rashes on
the head, trunk, limbs, some children had systemic enlargement
of the lymph nodes).
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In 18 children, the disease was complicated by viral-bacterial
pneumonia. The diagnosis of pneumonia was established on
the basis of clinical and laboratory (cough, shortness of breath,
moist rales, dullness of percussion sound, inflammatory reaction
of the blood) and radiological data (infiltrative changes in the
lung tissue). In 5 children out of 63, the condition was assessed
as severe, they received treatment in the intensive care unit.

The study was approved by the local bioethics committee of
the NJSC "Karaganda Medical University". Written and signed
informed consent was obtained from all patients participating in
the study (or their legal representatives, if necessary).

Statistical processing.

For categorical variables with expected frequencies (e.g.,
gender), differences between groups were assessed using the
Pearson y? test. For categorical variables with small expected
frequencies (<5 per cell), the Fisher exact test was used. For
numerical variables, presented as median and interquartile range
(Me [Q1-Q3]), comparisons between two independent groups
were performed using the nonparametric Mann—Whitney test.

Binary logistic regression was used to identify independent
predictors of complicated disease (Diagnos = Y). Variables
with p < 0.1 according to the results of univariate analysis
were included in the multivariate model. Odds ratios (OR) with
95% confidence intervals (CI) were calculated. 5-fold cross-
validation was used to assess the accuracy of the model; the
average accuracy was 74.17% (+4.86), the average AUC ROC
value was 0.7857 (+0.056), which indicates good discriminatory
ability of the model. In addition, precision and recall were
analyzed for both classes.

Results.

The data collection was conducted at the hospital of the IC
"OKB" (Kazakhstan, Karaganda) in the period from 03.2024 to
05.2025 in children with a verified diagnosis of VZV.

Of the 120 children, complications from the central nervous
system accounted for 24%, from the respiratory system 33%,
generalized systemic inflammation (sepsis) 5%, and from the
skin 38%.

Complications from the respiratory system: pneumonia of
viral and bacterial etiology. The causative agents of which
were Staphylococcus aureus103, Staphylococcus hominis 10°,
Staphylococcus salivarius 10°. As well as acute simple and acute
obstructive bronchitis, associated with Enterobacter aerogenes
106, Staphylococcus aureus10°, Staphylococcus haemolyticus
106, Streptococcus pneumonia 10°, Candida albicans 10%,
Klebsiella pneumoniae 10°.

Inflammatory diseases of the skin and subcutaneous tissue
manifested themselves in the form of pyoderma (streptoderma),
phlegmon. Lesions of the central nervous system due to:
meningococcal meningitis, hepatic encephalopathy. There
were also children with cerebral palsy (ataxic cerebral palsy),
obstructive hydrocephalus, epilepsy, congenital progressive
hydrocephalus).

Table 1 presents the demographic and laboratory parameters
of patients with complicated and uncomplicated forms of VZV.
Statistically significant differences between the groups were
found for a number of immunological parameters. In particular,
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the levels of CRP, complement component C3 and C4, and
platelets were significantly higher in patients with complicated
disease (p < 0.05).

An assessment was made of the prevalence of background
(concomitant) diseases and individual clinical characteristics
in children with complicated and uncomplicated VZV. The
analysis included the frequency of anemia, lymphadenitis, acute
otitis, purulent tonsillitis, acute intestinal infections (AIl) and
urinary tract infections (UTI), as well as distribution by gender
and age.

Univariate analysis revealed no statistically significant
differences in the frequency of the above conditions between
the groups (p > 0.05). Anemia was more common in patients
with complicated disease (31.7% vs. 15.8%), but the difference
did not reach statistical significance (p = 0.0679). Gender
distribution also did not differ between the groups (p = 0.4630).
The median age of children with complicated disease was
statistically significantly lower than in the group without
complications (p = 0.0207).

The lower median age found among children with complicated
varicella zoster may indicate a greater susceptibility of younger
age groups to severe or complicated disease. This may be
due to the immaturity of the adaptive immune response, less
“immunological experience” with herpesvirus infections, and/
or limited compensatory capabilities of the body in younger
children. The data obtained are consistent with literature
indicating a higher risk of complications in preschoolers and
young children [12,16].

The day of the appearance of the rash varied from the onset
of the disease: 1st day in 87 children, 2nd day in 17 children,
3rd day in 1 child, 4th day in 4 children, 5th day-1, 6th day in 4
children, 7th day in 2 children, 9th day in 1 child, unknown in 2
children due to late referrals.

The duration of the rash period was different, in 8 patients the
duration could not be determined for various reasons: transfer
to another hospital, late referral and unauthorized premature
withdrawal.

The data are presented in Table 3.

The duration of the rash did not differ statistically between
patients with complicated and uncomplicated forms of VZV
(p = 0.339). The median duration of the rash in both groups
was 6 days. The content of immune indicators was studied in
patients with complicated and uncomplicated forms of varicella
zoster virus. The most significant signs were: Complement C3,
complement C4, CRP (C-reactive protein), platelets. The level
of Anti-mag and hematocrit were close to the known ones.

Gender, age, TGF-b, interferon, leukocytes, segmented
neutrophils (s/n) lymphocytes did not have a significant effect
in patients with VZV. The data are shown in Table 4.

Interpretation of coefficients, OR, 95% CI and p-values

Each feature is assessed by its impact on the probability of
Diagnos = Y (presence of diagnosis) compared to Diagnos
= N (baseline, no diagnosis). The significance of the effect
is determined by the p-value (< 0.05), and the magnitude is
determined by the OR and 95% CI.

Significant features (p < 0.05):

ComplementC3:Elevatedlevelsofthecomplementcomponent
C3 were significantly associated with the risk of developing



Table 1. Demographic and laboratory characteristics of children with varicella.

Parameter Complicated (n=63) Uncomplicated (n=57) p-value
CRP (mg/L) 7.05 [5.00-9.85] 1.10 [1.00-3.00] 0.0000
Complement C3 196.67 [158.12-291.44] 215.35 [154.21-350.00] 0.8079
Complement C4 706.17 [641.14-804.67] 781.86 [701.35-838.15] 0.0451
Anti-MAG 2.93 [1.62-26.08] 1.98 [0.81-4.37] 0.0605
TGF 11.70 [9.26-14.26] 14.62 [10.24-18.97] 0.0132
Interferon alfa 8.49 [6.87-11.92] 7.10 [6.02-9.26] 0.0489
Leukocytes 10.15 [7.42-13.45] 6.30 [4.90-9.40] 0.0000
Segmented neutrophils (%) 50.50 [30.75-62.75] 59.00 [41.00-69.00] 0.0726
Lymphocytes (%) 40.00 [28.25-60.00] 35.00 [23.00-50.00] 0.3051
Hematocrit (%) 33.50 [31.75-37.00] 34.00 [32.00-39.00] 0.6454
Monocytes (%) 5.50 [4.00-8.00] 5.00 [3.00-8.00] 0.3097
Platelets (x10°L) 295.50 [215.50-406.75] 263.00 [224.00-299.00] 0.0426

Table 2. Comorbidities and demographic characteristics in children with complicated and uncomplicated varicella zoster.

Parameter Complicated form (n = 63) Uncomplicated form (n = 57) p-value
Sex (M:F) 38/25 39/18 0.4630*
Age (years), median [IQR] 5.0 [2.0-9.0] 9.0 [4.0-15.0] 0.0207
Anemia, n (%) 20 (31.7%) 9 (15.8%) 0.0679
Lymphadenitis, n (%) 3 (4.8%) 2 (3.5%) 1.0000
Acute otitis, n (%) 1 (1.6%) 0 (0.0%) 1.0000
Purulent tonsillitis, n (%) 1 (1.6%) 1(1.8%) 1.0000
?/c;lte intestinal infection (AIl), n 3 (4.8%) 0.(0.0%) 0.2456

o
g/rl)nary tract infections (UTI), n 5(7.9%) 2 (3.5%) 04433

o
Table 3. Duration of rash in children with VZV.
Parameter Complicated form (O) Uncomplicated form (H) p-value
Duration of rash (days) 6.0 [5.0-9.0] 6.0 [4.0-7.0] 0.3392
Table 4. Laboratory statistical data.
Feature Coefficient Odds Ratio 95% CI Lower 95% CI Upper p-value
Gender 0.541 1.718 0.595 4.962 0.317
Age -0.072 0.930 0.614 1.410 0.733
Complement C3 1.017 2.765 1.348 5.674 0.006
Anti -mag 0.618 1.856 0.945 3.645 0.073
Complement C4 -3.328 0.036 0.003 0.367 0.005
TGF -0.266 0.766 0.315 1.861 0.557
Interferon alfa 0.026 1.026 0.414 2.546 0.955
CRB 2.308 10.053 3.888 25.993 0.000
Leic 0.496 1.642 0.191 14.129 0.652
CJ -0.220 0.802 0.375 1.714 0.570
Limfocit 0.293 1.341 0.030 59.358 0.879
Hematocrit 1.374 3.952 0.781 19.991 0.097
Monocit -1.126 0.324 0.034 3.057 0.325
Trombocit 2.271 9.693 1.090 86.172 0.042
complicated varicella zoster virus in children (OR =2.77;95%  (OR = 0.036; 95% CI: 0.003-0.367; p 0.005). This

CI: 1.35-5.67; p = 0.006). This indicates a significant role of
complement activation in the pathogenesis of severe forms of the
disease, probably dueto an increase in the inflammatory response.
Complement C4: Unlike C3, an increase in C4 levels
had the opposite effect — a protective effect. According
to the analysis results, an increase in C4 levels reduced
the likelihood of a complicated course by almost 28 times
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confirms the hypothesis about the important role of C4 in
regulating anti-inflammatory mechanisms during infection.
C-reactive protein: The level of C-reactive protein demonstrated
the greatest prognostic power among all the studied markers.
According to the results of logistic regression, an increase in
the concentration of CRP is significantly associated with a more
than tenfold increase in the risk of complicated disease (OR =
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Figure 1. Diagnostic ability of the model.

10.05; 95% CI: 3.89-25.99; p < 0.001).

A narrow confidence interval and high statistical significance
indicate the stability and reliability of this predictor. This
confirms the key role of systemic inflammation in the
pathogenesis of severe forms of chickenpox and emphasizes the
clinical value of CRP as a screening marker.

Platelets:

The predictive role of platelets requires cautious interpretation.
Although the model demonstrated an almost tenfold increase in
the risk of complications, the wide confidence interval (1.09—
86.17) indicates the instability of this estimate. The presence
of outliers, as well as clinical heterogeneity of subgroups, may
have contributed to this effect. Larger-scale studies are needed
to confirm the relevance of the platelet response. This may be
related to the heterogeneity of clinical conditions influencing
platelet dynamics—for example, inflammation, infectious
stress, or concomitant hemostatic disorders. Nevertheless,
statistical significance was maintained, suggesting that platelets
may represent a potentially important prognostic biomarker,
particularly in the context of an integrated assessment of the
patient’s immune profile.

Signs close to significance (p < 0.1):

Hematocrit.

Interpretation:

An increase in hematocrit is associated with an increase in the
probability of complicated VZV by almost 4 times (OR = 3.95).
However, this effect has borderline statistical significance (p =
0.097), and a wide confidence interval, including one, indicates
possible instability of the estimate.

However, the tendency for association may reflect a
compensatory response to inflammation, dehydration or
hypovolemia, especially in children with severe intoxication or
prolonged fever. Given the biological plausibility and proximity
of the p-value to the significance threshold, hematocrit may be
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considered as a potential marker requiring additional validation
in larger cohort studies.

Anti-MAG:

The presence of antibodies to myelin-associated glycoprotein
(Anti-MAG) demonstrated a tendency toward statistical
significance (OR = 1.86; 95% CI: 0.94-3.64; p = 0.073), which
may indicate a possible association with the activation of
autoimmune mechanisms. However, given the wide confidence
interval and borderline p value, this marker requires additional
research on a larger sample.

A number of variables included in the model did not
demonstrate a statistically significant effect on the risk of
developing complicated varicella zoster (significance level p
> 0.1). This may indicate either a weak association with the
clinical outcome or insufficient sample power to detect the
effect. These variables and their corresponding indicators are
presented below:

Gender: OR =1.72; 95% CI: 0.60-4.96; p =0.317

No gender differences in the risk of complicated course were
found.

Age: OR =0.93; 95% CI: 0.61-1.41; p=0.733

The age factor did not have a significant effect on the outcome,
which may be due to the wide age range of the included patients.

TGF-B: OR =0.77; 95% CI: 0.32-1.86; p = 0.557

The level of TGF-B was not associated with the severity of
the infection, despite the known immunoregulatory role of this
cytokine.

Interferon alfa: OR = 1.03; 95% CI: 0.41-2.55; p = 0.955

The lack of effect may be due to the phase of the disease (in
some patients, samples were taken during the convalescence
period) in which the samples were collected.

Leukocytes: OR = 1.64; 95% CI: 0.19-14.13; p = 0.652

The number of leukocytes did not correlate with the risk of
complications, which may indicate their non-specificity in this
clinical situation.



CJ (segmented neutrophils): OR = 0.80; 95% CI: 0.38-1.71;
p=0.570

The level of neutrophils did not show a predictive value for
complicated course.

Lymphocytes: OR = 1.34; 95% CI: 0.03-59.36; p = 0.879

Despite high variability (wide confidence interval), no
significant effect was found.

Monocytes: OR = 0.32; 95% CI: 0.03-3.06; p = 0.325

Monocyte levels were also not associated with disease severity.

The diagnostic ability of the model was assessed using
S-fold cross-validation. The average accuracy of the model
was 74.17% (+4.86), the average AUC ROC (Area Under the
Receiver Operating Characteristic Curve) was 0.7857 (£0.056),
indicating a good ability of the model to distinguish between
complicated and uncomplicated disease. The accuracy and recall
indicators were also calculated: precision for the "complicated
course" class was 78%, recall— 71%, indicating the reliability
of the model in predicting adverse outcomes.

Discussion.

In the present study, we demonstrated that elevated levels of
C-reactive protein (CRP), platelets, and complement component
C3, as well as reduced C4 levels, were significantly associated
with the development of complicated varicella in children.
Among these markers, CRP was the strongest predictor, with
elevated levels increasing the risk of complications more
than tenfold. This highlights the pivotal role of systemic
inflammation in the pathogenesis of severe forms of the disease.
Our findings are consistent with international research.
Shah et al. (2023) reported in a systematic review and meta-
analysis that severe varicella cases are frequently accompanied
by pronounced inflammatory changes, including increased
CRP levels [11]. Similarly, Guo et al. (2024) identified
CRP >30 mg/L as an independent risk factor for visceral
disseminated varicella [4]. In addition, Zhang et al. (2025)
demonstrated that inflammation-derived  hematological
indices, such as platelet-to-lymphocyte ratio (PLR) and
neutrophil-to-lymphocyte ratio (NLR), have predictive
value in patients with VZV meningitis, further supporting
the role of inflammatory responses in disease severity [15].
The complement system also warrants attention. In our cohort,
elevated C3 and reduced C4 were linked to complicated
courses of infection. This finding is consistent with earlier
studies suggesting that hypo-C4-emia reflects depletion of
anti-inflammatory mechanisms, whereas increased C3 may
indicate overactivation of pro-inflammatory pathways [2].
In contrast, cytokine parameters such as TGF and interferon-
alpha, as well as leukocyte counts, did not demonstrate
prognostic value in our analysis. This observation is consistent
with reports from Russian studies, where impaired interferon
responses and reduced cytokine regulation were noted in
severe cases of varicella [9]. Such findings may reflect the
complexity of host—virus interactions and the heterogeneity
of immune responses across populations. Previous studies
have shown that the IL-10 polymorphism (rs1800872) may be
associated with severe varicella and its complications in adult
patients, although the findings are not always reproducible,
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and null effects have been reported for certain genotypes [17].
Overall, our data support the prognostic utility of routine and
widely accessible laboratory markers — CRP, complement
components C3 and C4, and platelet counts — for the early
identification of children at risk for complicated varicella.
Incorporating these parameters into clinical practice could
improve risk stratification and enable timely therapeutic
interventions, thereby reducing the burden of complications
associated with this common pediatric infection.
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Further research.

In this study, the complication group encompassed a broad
spectrum of pathologies, ranging from central nervous system to
respiratory, dermatological, and systemic forms. The combined
evaluation of all complications may obscure the identification
of more specific predictors for individual clinical outcomes.
Therefore, in future research, it would be advisable to perform
subgroup analyses of complications or, at the very least, to
acknowledge this heterogeneity as an important limitation when
interpreting the findings.
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HNmmyHoI0THYECKHE KpHUTepHH TPOTHO3UPOBAHMS
TSZKeJIBIX U 0CJIOKHEHHBIX (DOPM BeTPSIHOI OCHbI y AeTel
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AHHOTAINA

eas. O1eHUTD HMMYHOJIOTHYECKHE MapKephl,
aCCOLIMMPOBAHHBIE C  PUCKOM  DPa3BUTUSL  TSOKENbIX U

OCJIOKHCHHBIX (i)OpM BCTpﬂHOﬁ OCIIbI Yy ﬂeTeﬁ, C LOCJIBIO

ONpe/ICJICHUs] ~ MPOTHOCTHYECKUX  KPUTEPHUEB  TSDKECTH
3a00JIEBaHUA.
Marepuaiabl M MeTOAbL. B wucclieoBaHHEe BKITIOYECHBI

120 nereit ¢ BeTpsHOM oOcCHOH, pa3fenéHHbIE Ha TPYIIBL C
OCIIOXHEHHBIM (N=63) W HEOCIOXHEHHBIM (N=57) TeYCHUEM
3a0oseBanusl. Y BCEX MAIMEHTOB MTPOBOAMIACH OIIEHKA YPOBHS
MapkepoB HHTep(depoH anb(da, KOMIOHEHTOB KOMIUIEMEHTA
(C3, C4), aututen k MAG, TGF, a Taxxe ananu3 mokasateneit
obmero ananmm3a kpoBn u C-peaktuBHoro Oenka (CPB).
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CraTucTHYecKuil aHAIN3 BKIIIOYAT OHHAPHYIO JIOTHCTHYECKYIO
perpeccuio 1 5-(hoIi Kpocc-BaTHAAIHUIO.

Kpurtepun Boidopa: netu ot 0 10 18 neT BKIIOUUTEIBHO C
BepU(HIIMPOBAHHBIM JUATHO30M BETPSHAS OCIIA.

Pesyabrarel. Hambonee  3HaYMMBIMH — IIPEJUKTOpPAMU
OCIIO>)KHEHHOTO TEYCHUS 3a00JIEBAaHMS CTald IIOBBINICHHEIC
ypoeau CRP (OR = 10.05; p < 0.001), tpom6onuroB (OR =
9.69; p = 0.04), u C3-komnonenta (OR = 2.77; p = 0.006), a
TaKke CHIKeHHbIe ypoBHH C4-xommnonenta (OR = 0.036;
p = 0.005). Moznenp JIOTUCTHYECKONH pPErpeccHH IoKa3ana
BBICOKYIO JTUCKPUMUHAIMOHHYIO criocoOHOCTH(AUC=0.7857).
3akmiouenne. IMMyHOIOTHYECKHE MOKA3aTENH, TaKUe Kak
CPB, C3, C4 u TpoMOOIMTEI, MOTYT OBITh HCITOJH30BAHBI B
KaueCTBE MPOTHOCTHYECKUX MAPKEPOB OCJIOKHEHHOTO TCUCHUS
BETPSIHOW OCHEI y neTeil. PaHHSs OleHKa HIMMYHHOTO CTaTyca
CIIOCOOCTBYET CBOEGBPEMCHHOMY BBISIBICHHIO ITAIIUCHTOB U3
TPYNIBI PUCKA U ONTUMH3AIMY JICUCOHOM TAKTHKHL.

KirioueBble ciIoBa: BeTpsHAs OCIa, UMMYHOJOIMYECKHUE
Mapkepsl, aetu, CPb, koMIiemMeHT.

bm@oi0os

90%sbo.  00MbmEmyom@mo  Fo639MHgdol  Jgnolgdo,
H0Igdoa SLmEoMdMEos 853839080 3sMomesls 3dody
5 39O BGMOIIOMD, 93500900l Loddodol
36MHmabmBoMgdol 30039003900l 245BLsBEgMOL
dobboo.

0sboegdo s dgmmgdo. 3gwgzsdo Rsommo ogym
120 353830 356MHOMEsMO, MMIMIBOE ©IYMBo 04696
239O GdMo (n=63) 5 5MoRMNMYGOMo (n=57)
90800bsMgMdol  8Jmbg  x3MBGds©. Y3gas  353096GHL
Bom@otm@o 06@9ORIOMB-5¢0gx3L, 303989630l
3003mbgbBadol (C3, C4), Anti-MAG s6@olbgmmgdol,
TGF-0b, 0pMgm3g  Lolbol  Loghom  sbsgrobobs
s C-0god@yonmo  3Om@gobol  (CRP)  dgxsligdo.
LAHoGHOLAHOZMMO  sbogobo  dmoEsgs  dobstrmew
@MRoLA0IMNO  OHJYOJLosl  ©o  5-bBs3omzsb  3GMU-
35C0EHEOSL.

Botrongol 300@9MH0wdgdo: 0-18 emol sbsgzol 35383900
39M0MMOl OILEHNIMJIMWO EOSFBMDO.

890093900. 35000 gdo 80dEobsMgmdol 439w sby
3600369 mzsbo  3OMAbmbmwo  godBmegdo  oym
CRP-0ol 8m3s¢gdmwo mbg (OR = 10.05; p < 0.001),
0OMIBMEOGJOOL  MomEabmds (OR = 9.69; p = 0.04)
s C3 3m33mbgb@o (OR = 2.77; p = 0.006), 53690039
C4 3033mb3630b ©sg3gomgdyemo ©mby (OR = 0.036;
p = 0.005). cmaobGHozn®ds dmgewds sh39bs 39610
©0L3M0d0bsz0Mwo Mbsto (AUC = 0.7857).

©o13365. 0FMBMEMYPOMBO 35M539FMJOO0, OMYMMO(35S
CRP, C3, C4 05 000H3d™303 300, 990dgds godmygbgdmen
0g650L 053039%do 35MH0Msl 39ONMWGIM O
0080bsMmgMdol  3OMybmbomgdobmzol.  0dwbmMo
LAoGWLboL sMmgMeEo GgxusL9ds byl »MFymdl domswo
6HolL3oL 3530963300l MM  0I6EH0R035300L
090530990 BodGHo30oL Mm3GH0d0BoE0sL.

153356dm  LoGygggdo:  35M0md,  03wbmemyow®o
056396900, 05303900, CRP, 3083¢9dg6&0
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