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Abstract 

Systemic inflammation is a well-recognized aspect of epidermolysis bullosa (EB), yet many of 

the underlying immune mechanisms remain under active investigation. The aim of this study 

was to evaluate the diagnostic and prognostic significance of circulating immune complexes 

(CICs) of different molecular sizes in pediatric patients with EB. 
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Introduction 

Materials and Methods  

CICs of both high and low molecular weight were assessed in the sera of 42 children aged 2 to 

12 years diagnosed with EB. The study population was hospitalized at the Republican Center 

of Dermatology, Ministry of Health, Uzbekistan, and blood samples were collected during the 

first two days of admission, prior to initiation of anti-inflammatory therapy. 

 

Results  

Analysis demonstrated a significant increase in CICs: large-molecular-weight CICs (3% PEG-

precipitable) were elevated by a factor of 7.2, while small-molecular-weight CICs (4% PEG-

precipitable) increased by a factor of 8.5 compared to healthy normative values. The ratio of 

large to small CICs (CIC3%/CIC4%) shifted from 1.1 in healthy controls to 1.7 in EB patients, 

indicating active systemic inflammation. 

 

Conclusion  

Elevated levels of CICs of varying molecular sizes in children with EB, particularly during 

disease exacerbation, may serve as sensitive biomarkers of ongoing systemic inflammation and  

immune dysregulation. 
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Relevance  

Epidermolysis bullosa (EB) is a group of genetically determined skin disorders marked by 

extreme skin fragility, chronic wounds, and recurrent infections. While primarily considered a 

structural skin disorder, recent advances in immunodermatology have highlighted the role of 

systemic inflammation in the pathogenesis of EB, particularly in severe forms affecting 

children. Accumulating data from small, heterogeneous patient cohorts have shown that 

inflammatory mediators, including C-reactive protein and a range of cytokines, are elevated in 

EB, especially during disease flares. These insights have opened new therapeutic avenues 

involving anti-cytokine agents, although clinical trials remain ongoing. However, circulating 

immune complexes (CICs)—pathological aggregates of antigens and antibodies known to 

activate the complement system and contribute to tissue damage—have not yet been 

extensively studied in EB, especially in pediatric patients. These complexes are considered 

both indicators and mediators of immune activation in autoimmune diseases and chronic 

infections. Given their ability to deposit in tissues and provoke inflammation, and the known 

involvement of humoral immunity in EB, it is plausible that CICs may also contribute to the 

immune dysregulation observed in this disease. Understanding the distribution and magnitude 

of CICs, particularly their molecular sizes, could provide valuable insight into the 

immunopathogenesis of EB and offer additional biomarkers of disease activity. 

 

Objective 

The aim of this study was to assess the diagnostic and prognostic significance of circulating 

immune complexes of varying molecular sizes in children diagnosed with epidermolysis 

bullosa during the exacerbation phase of the disease. 

 

Materials and Methods 

This study involved 42 children aged 2 to 12 years diagnosed with various clinical forms of 

epidermolysis bullosa and hospitalized at the Republican Center of Dermatology, Ministry of 

Health of Uzbekistan. Diagnosis was confirmed through clinical and genetic evaluation. Blood 

samples were collected during the first two days of hospitalization, prior to the initiation of 

anti-inflammatory or systemic therapy. Demographic and clinical analysis revealed a 

predominance of male patients (51.5%), most of whom were from rural areas (66.8%), with 

the largest age subgroup between 1 and 5 years. The majority of patients were diagnosed with 

the simplex form of EB (56.9%), while 34.1% had the dystrophic variant. Standard clinical and 

laboratory assessments were conducted, and additional immunological testing was performed 

using a spectrophotometric method for quantifying circulating immune complexes. Serum CIC 

levels were measured using polyethylene glycol (PEG) precipitation at two different 

concentrations: 3% for large complexes and 4% for small complexes. After dilution of 0.3 mL 

of serum in 0.9 mL borate buffer (pH 8.4), PEG solutions were added and samples incubated 

at room temperature. Optical density was measured at 450 nm using a 1 cm cuvette, and the 

resulting values were compared against normative data. Statistical analysis of CIC levels was 

conducted using Student’s t-test to determine the significance of observed differences. 
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Results 

Systemic inflammation was clinically confirmed in the majority of patients through markedly 

elevated levels of C-reactive protein, found in approximately 90% of the children. Further 

immunological assessment revealed significantly elevated levels of circulating immune 

complexes of both large (CIC 3%) and small (CIC 4%) molecular sizes in the EB group 

compared to healthy controls. The average concentration of large CICs in EB patients was 47 

± 1.9 OD units, whereas the normative value was 6.5 ± 1.12 OD units, corresponding to a 7.2-

fold increase. The individual values ranged widely from 1 to 58 OD units, indicating 

considerable inter-patient variability likely associated with EB subtype and phase of disease 

(see Figure 1). 

For small CICs, the average concentration in EB patients was 39 ± 1.2 OD units, with 

normative levels at 4.6 ± 0.88, representing an 8.5-fold increase. Values in this group ranged 

from 4 to 136 OD units, further reinforcing the presence of systemic immune activation. 

Notably, the elevation in small CICs was even more pronounced than in large CICs, consistent 

with literature suggesting that small, soluble immune complexes formed under antigen excess 

are more pathogenic due to their ability to deposit in tissues and evade clearance. 

The ratio of large to small CICs (CIC3%/CIC4%) also revealed a significant shift. In healthy 

individuals, the ratio averaged 1.1, whereas in EB patients it increased to 1.7. This altered ratio 

reflects not only the absolute rise in CIC levels but also a shift in the balance of immune 

complex composition. This imbalance may be indicative of ongoing immune complex 

formation exceeding the capacity of clearance systems such as monocyte–macrophage 

pathways, especially under the stress of active skin injury and microbial colonization associated 

with EB. 
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Figure 1. Comparative Immune Complex Assessment in Active Epidermolysis Bullosa and 

Normal Pediatric Serum 

 

Taken together, these findings demonstrate a clear profile of humoral immune activation during 

EB exacerbations. The data suggest that both the absolute levels and proportions of CICs 

provide valuable insights into disease activity and systemic inflammatory burden in pediatric 

EB patients. 

 

Discussion  

The observed elevation of circulating immune complexes in children with EB underscores the 

broader immunological dysfunction associated with the disease. While previous research has 

primarily focused on cytokines as drivers of systemic inflammation in EB, this study highlights 

CICs as additional, potentially more stable indicators of ongoing immune activation. The 

significant increase in both large and small CICs suggests that the humoral immune system is 

actively involved during disease flares. Smaller CICs, which are more soluble and tend to 

accumulate in tissues under conditions of antigen excess, have been shown in other disorders 

to possess high pathogenic potential. Their persistence in circulation may reflect not only an 

intensified immune response but also a reduction in the efficacy of phagocytic clearance by 

monocytes and neutrophils, which is known to be impaired in chronic inflammatory conditions. 

The elevated CIC3%/CIC4% ratio observed in EB patients provides further evidence of this 

imbalance, supporting the hypothesis that CIC profiles could serve as surrogate markers for 

disease monitoring. Moreover, the presence of high CIC levels during exacerbation, and the 

possibility of their continued elevation during remission phases reported in the literature, 

suggest that CICs may also hold value in predicting the course of the disease or identifying 

subclinical inflammation. Further studies involving longitudinal data collection and correlation 

with clinical outcomes would be necessary to validate these observations and explore their 

utility in guiding therapeutic decisions. 
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Conclusion 

This study demonstrates that circulating immune complexes of both large and small molecular 

sizes are significantly elevated in children with epidermolysis bullosa during periods of disease 

activity. The shift in the CIC3%/CIC4% ratio from 1.1 in healthy individuals to 1.7 in patients 

reflects a state of systemic inflammation and immunological imbalance. These findings support 

the relevance of CICs as potential biomarkers in the immunopathogenesis of EB and justify 

their inclusion in future diagnostic and prognostic assessments in clinical practice. 
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