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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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 underwent assessment 
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].

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 χ² 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 aureus105, Staphylococcus hominis 106, 
Staphylococcus salivarius 106. As well as acute simple and acute 
obstructive bronchitis, associated with Enterobacter aerogenes 
106, Staphylococcus aureus106, Staphylococcus haemolyticus 
106, Streptococcus pneumonia 106, Candida albicans 104, 
Klebsiella pneumoniae 106.

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, 

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 (AII) 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):
Complement C3: Elevated levels of the complement component 

C3 were significantly associated with the risk of developing 
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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 (×10⁹/L) 295.50 [215.50–406.75] 263.00 [224.00–299.00] 0.0426

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

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
Acute intestinal infection (AII), n 
(%) 3 (4.8%) 0 (0.0%) 0.2456

Urinary tract infections (UTI), n 
(%) 5 (7.9%) 2 (3.5%) 0.4433

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

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 3. Duration of rash in children with VZV.

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

Table 4. Laboratory statistical data.

complicated varicella zoster virus in children (OR = 2.77; 95% 
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 due to 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 

(OR = 0.036; 95% CI: 0.003–0.367; p = 0.005). This 
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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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 

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-β: OR = 0.77; 95% CI: 0.32–1.86; p = 0.557
The level of TGF-β 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.

Figure 1. Diagnostic ability of the model.
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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 

5-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, 

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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Иммунологические критерии прогнозирования 
тяжелых и осложненных форм ветряной оспы у детей
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Алшынбекова Г.К1, Золотарёва О.А1
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(100008, Республика Казахстан, г. Караганда, ул. Гоголя, 
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Аннотация
Цель. Оценить иммунологические маркеры, 

ассоциированные с риском развития тяжелых и 
осложненных форм ветряной оспы у детей, с целью 
определения прогностических критериев тяжести 
заболевания.

Материалы и методы. В исследование включены 
120 детей с ветряной оспой, разделённые на группы с 
осложненным (n=63) и неосложнённым (n=57) течением 
заболевания. У всех пациентов проводилась оценка уровня 
маркеров интерферон альфа, компонентов комплемента 
(C3, C4), антител к MAG, TGF, а также анализ показателей 
общего анализа крови и С-реактивного белка (СРБ). 

Статистический анализ включал бинарную логистическую 
регрессию и 5-фолд кросс-валидацию.

Критерии выбора: дети от 0 до 18 лет включительно c 
верифицированным диагнозом ветряная оспа.

Результаты. Наиболее значимыми предикторами 
осложнённого течения заболевания стали повышенные 
уровни CRP (OR = 10.05; p < 0.001), тромбоцитов (OR = 
9.69; p = 0.04), и C3-компонента (OR = 2.77; p = 0.006), а 
также сниженные уровни C4-компонента (OR = 0.036; 
p = 0.005). Модель логистической регрессии показала 
высокую дискриминационную способность(AUC=0.7857). 
Заключение. Иммунологические показатели, такие как 
СРБ, C3, C4 и тромбоциты, могут быть использованы в 
качестве прогностических маркеров осложнённого течения 
ветряной оспы у детей. Ранняя оценка иммунного статуса 
способствует своевременному выявлению пациентов из 
группы риска и оптимизации лечебной тактики.

Ключевые слова: ветряная оспа, иммунологические 
маркеры, дети, CРБ, комплемент.

ანოტაცია
მიზანი. იმუნოლოგიური მარკერების შეფასება, 

რომლებიც ასოცირებულია ბავშვებში ვარიოლას მძიმე 
და გართულებულ ფორმებთან, დაავადების სიმძიმის 
პროგნოზირების კრიტერიუმების განსაზღვრის 
მიზნით.

მასალები და მეთოდები. კვლევაში ჩართული იყო 
120 ბავშვი ვარიოლათი, რომლებიც დაყოფილ იქნენ 
გართულებული (n=63) და არაგართულებული (n=57) 
მიმდინარეობის მქონე ჯგუფებად. ყველა პაციენტს 
ჩაუტარდა ინტერფერონ-ალფას, კომპლემენტის 
კომპონენტების (C3, C4), Anti-MAG ანტისხეულების, 
TGF-ის, აგრეთვე სისხლის საერთო ანალიზისა 
და C-რეაქტიული პროტეინის (CRP) შეფასება. 
სტატისტიკური ანალიზი მოიცავდა ბინარულ 
ლოგისტიკურ რეგრესიას და 5-ნაკადოვან კროს-
ვალიდაციას.

ჩართვის კრიტერიუმები: 0-18 წლის ასაკის ბავშვები 
ვარიოლას დადასტურებული დიაგნოზით.

შედეგები. გართულებული მიმდინარეობის ყველაზე 
მნიშვნელოვანი პროგნოზული ფაქტორები იყო 
CRP-ის მომატებული დონე (OR = 10.05; p < 0.001), 
თრომბოციტების რაოდენობა (OR = 9.69; p = 0.04) 
და C3 კომპონენტი (OR = 2.77; p = 0.006), აგრეთვე 
C4 კომპონენტის დაქვეითებული დონე (OR = 0.036; 
p = 0.005). ლოგისტიკურმა მოდელმა აჩვენა კარგი 
დისკრიმინაციული უნარი (AUC = 0.7857).

დასკვნა. იმუნოლოგიური პარამეტრები, როგორიცაა 
CRP, C3, C4 და თრომბოციტები, შეიძლება გამოყენებულ 
იქნას ბავშვებში ვარიოლას გართულებული 
მიმდინარეობის პროგნოზირებისთვის. იმუნური 
სტატუსის ადრეული შეფასება ხელს უწყობს მაღალი 
რისკის პაციენტების დროულ იდენტიფიკაციას და 
თერაპიული ტაქტიკის ოპტიმიზაციას.

საკვანძო სიტყვები: ვარიოლა, იმუნოლოგიური 
მარკერები, ბავშვები, CRP, კომპლემენტი
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