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Abstract Background: Herpes-associated erythema multiforme exudative is a recurrent inflammatory condition of the
skin and mucous membranes associated with herpes simplex virus reactivation. It differs from idiopathic erythema
multiforme by immune system dysregulation, often leading to chronic relapses and resistance to standard antiviral therapy.
Obijective: To assess the immune status of patients with herpes-associated erythema multiforme exudative and compare it
with those having idiopathic erythema multiforme, generalized recurrent herpes infection, and healthy individuals. Methods:
A total of 190 individuals were examined: patients with herpes-associated erythema multiforme exudative (n = 75),
idiopathic erythema multiforme (n = 55), recurrent herpes infection (n = 25), and healthy controls (n = 35). Laboratory
evaluation included serum levels of immunoglobulin A, immunoglobulin M, immunoglobulin G, circulating immune
complexes, and subpopulations of lymphocytes (T-helper, cytotoxic T, B, and natural killer cells). The cytokine profile
included interferon gamma, tumor necrosis factor alpha, interleukin-4, and interleukin-10. Methods included flow
cytometry and immunoassays. Statistical significance was set at p < 0.05. Results: Patients with herpes-associated erythema
multiforme exudative demonstrated reduced levels of immunoglobulin A and M, elevated immunoglobulin G and
circulating immune complexes, decreased T-helper and natural killer cells, and increased cytotoxic T and B cells. The
T-helper to cytotoxic T-cell ratio was significantly decreased. Partial normalization of immune parameters occurred during
remission. Conclusions: Herpes-associated erythema multiforme exudative is marked by distinct immune dysfunctions.
Immune profiling can assist in diagnosis, monitoring, and individualized immunomodulatory treatment strategies.
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1. Introduction

Erythema multiforme exudative (EME) is an acute
recurrent inflammatory disease of the skin and mucous
membranes, characterized by a polymorphic rash, mainly
on the skin of the extremities and face, often accompanied
by disturbances in general health [1,5,22,26]. In the structure
of acute dermatoses, it occupies a special place, requiring a
differentiated approach to both diagnostics and therapy.
According to modern data, about 70% of cases of recurrent
EME are associated with reactivation of the herpes simplex
virus (HSV), in connection with which the concept of
herpes-associated EME (HA EME) is increasingly used in
clinical practice [2,6,8,12,17].

The pathogenesis of herpes-associated EME differs from
other forms of the disease and is caused not by the direct
action of the virus, but by immune disorders, including
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reactions, and cytokine imbalances [11,12,16,18,21,27].
Patients with HA MEE often have a tendency to a chronic
relapsing course, a low response to standard antiviral
therapy, and the involvement of both innate and adaptive
immunity in the pathological process. Despite the availability
of clinical guidelines for the treatment of EME, pathogenetic
therapy often does not take into account the patient's immune
profile, which reduces the effectiveness of the measures
taken [3,7,9,13,15,24].

A special role in the pathogenesis of herpes-associated
EM is played by T-cell subpopulations, imbalance between
CD4+ and CD8+ lymphocytes, as well as the activity of
NK cells (CD16+) involved in the control of latent viral
infection. Changes in the humoral component of immunity,
including fluctuations in the levels of IgA, IgM and 1gG, as
well as an increase in the concentration of circulating
immune complexes, can contribute to both the maintenance
of chronic inflammation and tissue damage [4,10,14,23,25].
Dysregulation of proinflammatory and anti-inflammatory
cytokines, such as TNF-a, IFN-y, IL-4 and IL-10, reflects a
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shift in the immune response and can serve as a biomarker
of the severity and frequency of relapses [19,21,26].

At the same time, most studies of the immune status in
EME are fragmentary, limited to individual indicators or
small samples. To date, there are no general clinical and
laboratory studies comparing the immune profile of patients
with herpes-associated and non-herpetic forms of EME, as
well as patients with recurrent herpes without signs of erythema.
This significantly limits the possibilities of differential
diagnosis and personalization of treatment, especially in the
case of atypical or latent forms of the disease [1,6,18,24].

Given the role of HSV in the development of EME, as
well as the high prevalence of herpes infection in the
population, the study of the immunological basis of HA
EME is particularly relevant in the context of increasing
immunodeficiency states, chronic stress and drug load.
In addition, understanding the immune mechanisms of
the disease opens up prospects for the introduction of
pathogenetically substantiated approaches to therapy using
immunomodulators, correction of cytokine imbalance and
monitoring of treatment effectiveness using immunological
markers [2,8,19,23].

Thus, the study of the immune status in patients with herpes
-associated erythema multiforme exudative is an urgent task
of modern dermatoimmunology aimed at deepening the
understanding of pathogenesis, clarifying immunological
diagnostics and optimizing individualized treatment regimens.

Purpose of the study: To assess the characteristics of the
immune status in patients with herpes-associated erythema
multiforme exudative in order to identify key immunological
disorders associated with the clinical course and recurrence
of the disease.

2. Patients and Methods

The study included 190 people divided into four groups:
patients with herpes-associated erythema multiforme exudative
(n = 75), with idiopathic EM (n = 55), with generalized
recurrent herpes infection (n = 25), and a control group of
practically healthy individuals (n = 35). All participants
underwent a comprehensive assessment of the immune
status with determination of the levels of immunoglobulins
of classes A, M and G, circulating immune complexes
(CIC), lymphocyte subpopulations (CD3, CD4, CD8, CD19,
CD16), and the CD4/CDS8 ratio. The cytokine profile included
an assessment of the concentrations of IFN-y, TNF-a, IL-4
and IL-10 in the blood serum using the ELISA method.
Immunophenotyping was performed using flow cytometry,
and humoral parameters were determined using enzyme
immunoassay and immunoturbidimetric methods. The
diagnosis of herpes-associated EME was confirmed based
on clinical and anamnestic data and the results of HSV
PCR testing. Statistical processing included distribution
assessment using the Shapiro-Wilk test and intergroup
comparison using the Student t-test or Mann-Whitney test.
The level of statistical significance was taken to be p < 0.05.
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The data obtained allowed us to identify specific immunological
features in patients with herpes-associated EME compared
to other groups.

3. Results and Disscusion

To determine the most characteristic pathological
changes in the immune status in patients with GA MEE, a
comparative analysis of serum immunoglobulin values was
performed depending on the severity of the disease, with a
comparison of the obtained values with similar values in
comparison groups Il and I1l, as well as the control group
(Table 1). The results of studies conducted during a relapse
are presented. Analysis of humoral immunity indicators
showed that in all experimental groups there is a reliable
(p<0.5) deviation from the control values according to the
selected criteria. Intergroup comparison revealed a number
of features.

All patients showed changes in the parameters depending
on the severity. The IgA level in patients with HA EME
was the lowest in severe cases (1.09+0.05 g/l), while in
mild and moderate cases the IgA concentration in the blood
serum was significantly higher - 1.21+0.04 g/l and 1.15+
0.12 g/l, respectively, and in the control group 2.56+0.09 g/I
(p<0.05). In the comparison groups this parameter fluctuated
depending on the severity of EME and HRP, and was
significantly different from the control. It is interesting to
note that no reliable difference was found between these
groups (p>0.05).

The IgM level in patients with GA MEE is significantly
lower than the control values - from 0.85 + 0.02 g / I in the
mild form to 0.77 = 0.09 g / | in the severe form compared
to the control 1.13 + 0.06 g / | (p<0.05). However, no
significant difference was found between the values in HA
EME and EME (p>0.05). The values of IgM concentration
in the serum of patients with HRP (group I1l) are as close as
possible to the control, although they differ significantly
from them (p<0.05) - from 0.97 £ 0.02 g / | in the mild form
t0 0.9 £ 0.01 g/ I in the severe form.

Regarding the level of 1gG in the blood serum of patients
in all groups, they were the highest in patients with HA
EME with a severe degree of the disease - 9.85+ 0.2 g/ |,
significantly decreased in mild and moderate degrees of HA
EME - 8.86 + 0.34 and 9.3 + 0.29 g/ |, but still significantly
exceeded the control values - 8.04 £ 0.59 g/ I.

In patients with EME (group Il) and HRP (group I11), this
indicator of humoral immunity fluctuated depending on the
severity, but no significant intergroup difference was found.

The assessment of the CIC level showed a reliable
increase in the indicator in patients with HA EME (from
0.06+0.015 units of optical density in the mild stage to
0.068+0.008 units of optical density in the severe stage
compared to the control 0.05+0.002 units of density (p<0.05)
and other groups, however, the dependence on the severity
within the group of patients with HA EME was not
determined (p>0.05).
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Thus, the results of the conducted studies showed that in
patients with HA EME, with an increase in the severity of
the pathological process, the indicators of humoral immunity
change, namely, disimmunoglobulinemia develops due to a
decrease in the concentration of IgA and an increase in the
level of 1gG in the blood serum, as well as an increase in the
level of CIC.

In patients with EME and HRP included in the comparison
groups, similar processes also occur, but the degree of their
manifestations is significantly lower.

Next, the dynamics of the concentration of the main classes
of immunoglobulins in patients with HA EME during
relapse and remission of the disease was studied (Fig. 1).

The tendency to normalize the level of the main classes
of immunoglobulins in the blood serum during periods of

relapse and remission is indicative. First of all, this
concerns the level of IgA, when a significant decrease in the
indicator during relapse - to 1.15+0.07 g/l compared to the
control (2.56+0.09 g/l) increases to the level of 1.97+0.11
g/l, i.e. increases by 41.62%.

The IgM level during remission did not differ significantly
from the control - 0.81+0.01 g/l with control 1.13+0.06, and
the differences between the levels during relapse and
remission were 8.98%.

The smallest fluctuations were in 1gG, where the difference
between relapse and remission was 6.91%, although the
discrepancy in values in relapse and remission was significant
(p<0.05) both when compared with each other and with the
control: 9.43+0.11 g/l during relapse, 8.82+0.12 g/l during
remission with a control value of 8.04+0.59 g/I.

Table 1. Humoral immunity indicators in patients with HA EME depending on the severity
indicators
Groups Severity Central Election Commission
1gA g/l IgM g/l 19G g/l . . .
Unit of optical density
Light (n=19) 1.21+0.04 | 0.85x0.02 | 8.86x0.34 0.06+£0.015
I HA MEE (n=75) Average (n=44) 1.15+0.12 0.8+0.03 9.3£0.29 0.069+0.018
Severe (n=12) 1.09+0.05 0.77+0.09 9.85+0.2 0.068+0.008
Light (n=13) 1.27+0.08 | 0.84+0.16 | 8.23+0.19 0.066+0.001
Il EME (n=55) Average (n=33) 1.21+0.12 0.81+0.14 8.21+0.17 0.066+0.012
Severe (n=9) 1.22+0.11 0.81+0.16 8.3+0.09 0.069+0.015
Light (n=11) 1.27+0.08 | 0.97+0.02 | 8.11+0.58 0.05£0.002
11l HRP (n=25) Average (n=8) | 1.19+0.21 | 0.96+0.02 | 8.21%0.19 0.066+0.001
Severe (n=6) 1.2+0.12 0.9+0.01 8.31+0.65 0.067+0.001
Control (n=35) 2.56£0.09 | 1.13+0.06 | 8.04+0.59 0.05£0.002
Note: p<0.05 is significant compared to the control group.
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Figure 1. Humoral immunity indicators in patients with HA EME during periods of relapse and remission of the disease (g/l)
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Fluctuations in the CIC level during the periods of
relapse and remission reached 26.78% with absolute values
of 0.071+0.014 and 0.056x+0.005 with a control value of
0.05+0.002 units of optical density. In practice, it can be
considered that this indicator revealed the maximum tendency
to normalization during remission, since the difference with
the control is not reliable (p>0.05).

Consequently, during the relapse of HA EME, compared
to the period of remission, there is a reliable increase in the
IgG level by 1.07 times on average, although even during
the period of remission the values do not reach the control
values.

The dynamics of IgA content in the blood serum during
relapse and remission is reliable, but even during remission
this indicator is significantly, 1.29 times, lower than the
control. In severe cases of HA EME, the IgA content
decreases by 2.22 times, the IgM content by 1.4 times, and
IgG increases by 1.17 times.

Compared with EME and HRP, the dynamics of IgM and
IgG in HA EME from relapse to remission is less
pronounced and amounts to 8.98% and 6.91%, respectively.
At the same time, a comparison of the IgM level indicators
in severe EME in relapse shows a decrease compared to
the control by 1.5 times and, similarly, by 1.2 times in HRP,
and IgA also by 2.2 times.

Comparison of the average values of different classes
of serum immunoglobulins in peripheral blood of patients
with HA EME during the relapse of the disease with the
corresponding study values in the remission stage and in the
control group gives grounds to assert the development of
disimunoglobulinemia due to a decrease in the concentration
of IgA and an increase in the level of 1gG in the blood
serum, the level of the CIC. It should be noted that the CIC
value is the most labile in terms of the tendency to normalize
values during the remission period.

To assess the state of the cellular link of immunity in
patients with HA EME, a study of peripheral blood was
used using the laser flow cytometry method.

Comparative analysis of lymphocyte population indices
depending on the severity of the disease revealed a number
of characteristic pathological changes in cellular immunity
in patients with HA EME. The most significant changes in
the indices under study were observed in severe cases of the
disease. The data are presented in Table 2.

In patients with HA EME, the average values of CD3+
cells differed significantly from the control and similar
indicators in the comparison groups. Thus, the proportion of
CD3+ cells in HA EME was 72.3+2.2% in the mild form
and 77.15+2.2% in the severe form, which exceeded the
control indicators by 1.28 and 1.37 times, respectively.

In patients of the comparison groups, the number of
CD3+ cells was also significantly higher than in the control,
but less significant compared to HA EME. Fluctuations in
CD3+ cells in EME and HRP differed to a lesser extent
from the control: in severe EME, the number of CD3+ cells
was 1.17 times higher, and in HRP of the same degree, 1.18
times higher.
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The average values of CD4+ cells in patients of all
studied groups were significantly lower than the values in
the control group, but in the group of patients with HA
EME, their content was more than twice lower than the
control values. Thus, the fluctuations of CD4+ cells in
patients of group | were from 17.1£1.58% in the mild
degree to 15.2+1.86% in the severe degree, which is 2.22
and 2.5 times lower than the control values, respectively.
It should be noted that in patients with GP (group Il1), the
content of CD4+ cells deviated less from the control and
was 24.86+1.15% in the mild degree and 20.20£1.59% in
the severe degree, which was close to a similar indicator
in patients with EME (19.33:t1.55% and 18.71+1.11%,
respectively).

The average values of CD8+ cells in the peripheral blood
in all groups were significantly increased compared to the
control, and the maximum increase was observed in HA
EME - from 39.71+1.79% to 41.26+2.23% depending on
the severity, i.e. in severe HA EME the CD8+ cell count
exceeded the control by 2.22 times. Deviations from the
control values of CD8+ cells in the group of patients with
EME were the smallest, and with values from 28.04+2.12%
to 29.31+1.69% (the difference in the severity of the
process is insignificant, p>0.05) on average exceeded the
control by 1.54 times.

In parallel with this, a reliable increase in the number
of CD19+ cells was revealed in each experimental group,
most pronounced in HA EME with a reliable difference
in severity (from 40.4+1.42% for mild to 42.41+1.57% for
severe) and a reliable excess compared to groups | and Il
and the control.

The CD16+ cell count showed a marked tendency to
decrease in HA EME - 3 times in severe cases compared to
the control (3.25+£0.51% compared to 9.79+1.17%, respectively).
The results obtained in patients with EME rank average -
from 4.83+0.15% in severe cases to 5.0£0.39% in mild cases
(the difference in the count by severity is not significant,
p>0.05).

The average value of the immunoregulatory index,
T-helper/suppressor ratio (CD4+/CD8+), in patients with
HA EME was recorded at a low level compared to the
control and other groups; in patients in the relapse period
with a severe course of the process, its value reaches
0.37£0.01. In patients with moderate and mild severity, this
indicator is higher - 0.4+0.01 and 0.43+0.04, respectively,
but is significantly reduced compared to the control
(2.05£0.01). The same trend was observed in patients from
other study groups, but the deviation from the control
values is smaller. The immunoregulatory index values that
are maximally close to the control in patients with HA EME
range from 0.59+0.01 for a severe degree to 1.29+0.02 for a
mild one. In patients with EME, the range of fluctuations of
this indicator is close to that in patients with moderate and
severe HRP, from 0.64+0.03 to 0.69+0.03, p>0.05.

Changes in the parameters of the cellular link of immunity
of patients with HA EME during relapse and remission of
the disease are presented in Fig. 2.
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During remission, the indices of cellular immunity in
patients with HA EME changed towards normalization, but
the intensity of these changes and relative results were different.
Improvement was registered in terms of the CD4+-cell
index - the difference between the relapse period and the
state of remission is 57.0%, in terms of CD16+-cells -
50.0%, the number of CD8+-cells changes less - 33.8% and
CD19+-cells - 27.5%. The immunoregulatory index increases
by 2.35 times compared to the relapse, but does not reliably
approach the control value. At the same time, there is data
on a wide range of normal values of this index - from 0.75
to 2.39. Therefore, it is possible to assume a pronounced
tendency towards normalization of the T-helper/suppressor

ratio (CD4+/CD8+) in patients with HA EME in remission.
The average value of the total number of T-lymphocytes,
defined as CD3+ cells in the examined patients with HA
EME during a relapse, was at the level of 73.89£1.41%,
which is significantly higher than similar indicators in
practically healthy people 56.11+2.46%. During remission,
a slight decrease in this indicator is observed - 65.43+2.09%.
Quantitative indices of CD4+ cells, known as inducer T
lymphocytes and CD16+ population of natural killers (NK
cells) in patients during relapse had reduced indices
(17.21£2.59% and 3.46+0.14%) compared to remission of
the disease (27.02+1.29% and 5.19+0.71%), and especially
with the control group (38.13+£1.61% and 9.79£1.17%).

Table 2. Indicators of cellular immunity in patients with HA EME depending on the severity
. Indicators
Group Severity
CD3(%) CD4(%) CD8(%) CD19(%) | CD16(%) | CD4/CD8
Light (n=19) 72.3£2.2 17.1+1.58 | 39.71+1.79 | 40.4+1.42 | 3.89+0.6 | 0.39+0.05
ITQES'\;IE Average (n=44) | 75.11+2.1 | 16.33+1.11 | 40.62+1.89 | 41.71+1.12 | 3.45+0.68 | 0.40+0.02
Severe (n=12) 77.15+2.2 | 15.2+1.86 | 41.26+2.23 | 42.41+1.57 | 3.25+0.51 | 0.37+0.02
Light (n=13) 62.14+1.12 | 19.33+1.55 | 28.04+2.12 | 30.64+1.89 | 5.0+0.39 | 0.68+0.01
|(|n52/$ Average (n=33) | 65.68+2.31 | 19.16+1.89 | 28.16+2.29 | 31.11+2.19 | 4.88+0.31 | 0.67+0.02
Severe (n=9) 65.72¢2.52 | 18.71+1.11 | 29.31+1.69 | 33.36x1.62 | 4.83+0.15 | 0.63+0.02
Light (n=11) 57.28+2.47 | 24.86x1.15 | 19.19+1.49 | 26.73+0.31 | 5.47+0.27 | 1.26+0.02
I(:Ezil; Average (n=8) | 64.11+1.17 | 22.22+1.38 | 31.42+1.25 | 28.11+0.17 | 5.13+0.23 | 0.69+0.04
Severe (n=6) 66.15+3.53 | 20.20+1.59 | 34.22+1.29 | 30.42+1.37 | 5.17+0.09 | 0.58+0.02
Control (n=35) 56.11+2.46 | 38.13+1.61 | 18.55+1.89 | 16.32+2.09 | 9.79+1.17 | 1.88+0.01
Note: significant compared to the control group, p<0.05.
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Figure 2.

Indicators of cellular immunity in patients with HA EME during periods of relapse and remission of the disease (%)



American Journal of Medicine and Medical Sciences 2025, 15(7): 2118-2124

The average index of CD8+ cells (T-lymphocytes) in the
peripheral blood of patients with relapse of HA EME was at
the level of 40.54+1.71%, which is significantly higher than
the average index of healthy individuals in the control
group (18.55£1.89%) and higher than the index of the
remission period (30.3+2.15%).

A significant decrease in the average values of CD4+
cells during the relapse period and a decrease during the
remission period and an increase in the number of CD8+
cells are reflected in a corresponding decrease in the ratio
index (CD4+/ CD8+). In patients with HA EME, a reliable
increase in the average total number of CD19+ lymphocytes
was observed during a relapse (41.46+2.1%) and to a lesser
extent during remission (32.52+2.53%) compared to the
control group (16.32+2.09%).

4. Conclusions

In patients during a relapse of HA EME, in contrast to the
period of remission of the disease, a reliable increase in the
number of CD3+, CD8+ and CD19+ lymphocytes in the
blood is observed; the value during a relapse is 73.89+1.41%,
40.54+1.71%, 41.46+2,1% andin case of disease remission -
65.43+2.09%, 30.3+2.15%, 32.52+2.53%, respectively;

The period of disease relapse, in contrast to remission, is
characterized by a persistent increase in the number of
CD19+ B lymphocytes by 1.27 times (41.46+2.1%), a
decrease in CD16+ killer cells by 1.5 times (3.46+0.14%)
and CD4+ T helpers by 1.57 times (17.21£2.59%);

In patients with a severe course of HA EME, during a
relapse of the disease, a significant increase in the blood
count of CD3+ by 1.02 times, CD8+ by 1.02 times, CD19+
by 1.03 times and a decrease in CD16+ lymphocyte cells by
1.12 times is observed compared to a mild course.
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