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INTRODUCTION

ABSTRACT

Background: In the pathogenesis of autoimmune bullous diseases, there is
an underlying autoinflammation against epidermal/subepidermal structures
caused by many inflammatory cells.

Aim / Objectives: In this study, we aimed to determine the alterations in in-
flammatory markers regarding disease activity in autoimmune bullous diseas-
es and to discuss their contribution to the pathogenesis.

Methods: A total of 191 patients with pemphigus vulgaris (PV) and 46 pa-
tients with bullous pemphigoid (BP) who were admitted to the outpatient
clinic at the Department of Dermatology were included. The mean platelet
volume (MPV) values, thrombocyte, eosinophil, and basophil counts, eryth-
rocyte sedimentation rate (ESR), and C-reactive protein (CRP) levels prior and
following treatment were examined retrospectively from the patients’ medical
files. A decrease of 75% or more in Autoimmune Bullous Skin Disorder Inten-
sity Score (ABSIS) was considered a remission period.

Results: Among patients with PV, 78 (40.8%) were men and 113 (59.2%) were
women. In patients with PV, MPV value, eosinophil, basophil count, and ESR
and CRP levels showed a statistically significant decrease during the remission
period, whereas alteration in platelet count was not statistically significant.
Eighteen (39.1%) of patients with BP were men and 28 (60.9%) were women. In
patients with BP, MPV value, eosinophil count, and ESR and CRP levels showed
a statistically significant decrease during the remission period. However, plate-
let and basophil counts revealed no statistically significant alterations.
Limitations: Evaluation of the ABSIS scores of the followed-up patients by dif-
ferent observers due to the long time interval can be considered among the
limitations of the study.

Conclusion: Eosinophils, basophils, and thrombocytes to the inflammation in
the pathogenesis of PV, whereas eosinophils and thrombocytes may contrib-
ute in the pathogenesis of BP. During the activation period of autoimmune
bullous diseases, the level of acute-phase reactants is higher than in the remis-
sion period.
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Autoimmune bullous diseases, such as pemphi-  against structural components of the skin and mu-
gus vulgaris (PV) and bullous pemphigoid (BP), are cous membranes, leading to blistering and erosions.
characterized by the production of autoantibodies While the exact causes of these diseases are not fully
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understood, a combination of genetic and environ-
mental factors are thought to play a role in their de-
velopment (1).

Acantholysis induced by the binding of autoanti-
bodies to antigens (desmoglein 1 and desmoglein 3)
on the epithelial cell surface is thought to underlie the
pathogenesis of pemphigus. However, desmogleins
are thought to have a minimal role in about one third
of patients with pemphigus, and other factors may
play a role in the pathogenesis (such as desmoco-
line 3, desmocoline 4, acetylcholine receptors) (2,3).
Clinical features include painful erosions of the oral
mucosa, flaccid blisters, and cutaneous erosions (4).
In BP, autoantibodies are thought to develop against
hemidesmosome components (BP180 and BP230 an-
tigens) that support epithelial-stromal adhesion in
the epithelium, leading to subepidermal bulla forma-
tion (1). In BP, tense bullous lesions develop on the
basis of erythematous or urticarial plaques. Although
the lesions are usually located symmetrically on the
skin, oral mucosal involvement is less common in pa-
tients with BP than in patients with PV (5).

Inflammation is a complex biological response to
tissue injury or infection, involving various cellular
and molecular components. Alterations in concentra-
tions of many plasma proteins known as acute-phase
reactants reflect the presence and intensity of inflam-
mation. The most commonly used measurements for
this purpose are the determination of C-reactive pro-
tein (CRP) levels and the measurement of erythrocyte
sedimentation rates (ESR) (6). Eosinophils, basophils,
and platelets are cellular components that also play
a role in the inflammatory process. While eosinophils
contain molecules in their granules known to play an
important role in inflammation and thrombosis, ba-
sophils are thought to be the main source of Th2 cy-
tokines (7,8). The role of platelets in inflammation has
been studied more extensively than that of eosino-
phils and basophils. Immunological and non-immu-
nological stimuli can activate and cause the release
of a wide range of biologically active mediators and
surface expression of functional molecules (9). Mean
platelet volume (MPV) is a parameter that is routinely
measured during blood count examination and is
considered a marker of platelet activation. MPV has
been examined as a simple inflammatory marker in
several diseases. Although it has been studied in vari-
ous clinical conditions, confusing results such as an
increase in myocardial infarction and cerebrovascu-
lar disease and a decrease in rheumatologic diseases
have been reported (10).

Overall, the measurement of acute-phase reac-

tants, CRP and ESR, as well as the examination of cel-
lular components such as eosinophils, basophils, and

platelets, including MPV, can provide important infor-
mation about the presence and intensity of inflam-
mation in various diseases.

In our study, we aimed to investigate alterations
in MPV values, thrombocyte, eosinophil, and basophil
counts, and ESR and CRP levels prior and following
treatment in patients with autoimmune bullous dis-
ease.

PATIENTS AND METHODS

This study included 191 of 219 patients with PV
and 46 of 94 patients with BP admitted to the out-
patient clinic at the Department of Dermatology, On-
dokuz Mayis University School of Medicine between
2010 and 2020. Patients with refractory autoimmune
bullous disease in whom disease could not be con-
trolled with topical therapy and low-dose systemic
corticosteroid were included in the study. Patients
with a history of atherosclerotic heart disease, drug
use affecting platelet function, hematological dis-
ease, and malignancy were excluded from the study.
For histopathological and direct immunofluores-
cence examinations, samples were taken with a 4
mm punch from patients who applied to our out-
patient clinic. The diagnosis of PV was established
with suprabasal detachment, acantholysis, retention
of basal keratinocytes along the basement mem-
brane in the dermis (tombstone appearance) in the
histopathological examination, and intercellular in-
volvement of IgG (fishnet appearance) on direct im-
munofluorescence examination. BP was diagnosed
with eosinophilic spongiosis, subepidermal bullae on
histopathological examination, and linear IgG and/
or C3 involvement in direct immunofluorescence ex-
amination.

The disease severity of patients with PV and BP
was evaluated with the Autoimmune Bullous Skin
Disorder Intensity Score (ABSIS) (11). The MPV values,
thrombocyte, eosinophil and basophil counts, and
ESR and CRP levels before and following treatment
were retrospectively examined from the patients’
medical files. A decrease of 75% or more in ABSIS was
considered disease improvement. The study was ap-
proved by Local Ethics Committee.

Statistical analysis

Statistical analyses were performed using SPSS
version 22.0 (SPSS Inc, Chicago, IL, USA). The distribu-
tion of the compared values did not comply with the
normal distribution according to the Kolmogorov-
Smirnov test in patients with PV, and the Shapiro-Wilk
test in patients with BP. The Wilcoxon Signed Ranks
test was used for the comparison of MPV values,
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thrombocyte, eosinophil and basophil counts, and
ESR and CRP levels before and after treatment. A P
value of <0.05 was considered significant.

RESULTS

Among patients with PV, 78 (40.8%) were men
and 113 (59.2%) were women. The mean age at the
onset of the disease was 52.53+14.94. The mean age
at the onset of the disease and P values of inflamma-
tory markers in patients with pemphigus during acti-
vation and remission are presented in Table 1.

Several inflammatory markers showed statistical-
ly significant decreases during the remission phase
in patients with PV, including MPV value, eosinophil
count, basophil count, and ESR and CRP levels. How-
ever, there was no statistically significant alteration in
platelet count (Table 1).

Eighteen (39.1%) patients with BP were men and
28 (60.9%) were women. The mean age at diagnosis
was 76.67+9.17. The mean, median, and P values of
inflammatory markers in patients with BP during the
activation and remission periods are presented in
Table 2.

MPV values, eosinophil count, and ESR and CRP
levels all showed statistically significant decreases
during the remission phase in patients with BP, while
platelet and basophil counts showed no statistically
significant changes (Table 2).

DISCUSSION

Autoimmune diseases occur when the immune
system perceives a part of the body as a pathogen
and reacts against it. Genetic, immunological, envi-

ronmental, and psychological factors are thought
to play a role in the pathogenesis of autoimmune
diseases (12). PV and BP are two significant autoim-
mune diseases of the skin. It is believed that anti-
bodies against desmoglein 1 and 3 in PV and against
BP180 and BP230 antigens in BP cause bulla forma-
tion (13). In individuals with genetic predisposition,
CD4 + T-cell activation occurs with the presentation
of autoantigens by HLA class Il molecules. It has been
shown that T-lymphocytes release Th2-dependent
cytokines and regulate B-cell activity in the formation
of these antibodies (14). However, in some studies on
pemphigus, steric inhibition of anti-desmoglein an-
tibodies, which causes loss of desmoglein adhesion,
was suggested to be not sufficient on its own to lead
to the loss of keratinocyte adhesion, and additional
intracellular signaling pathways are thought to play
arole (2). Pathogenic mechanisms of BP autoantibod-
ies comprise complement activation, recruitment of
inflammatory cells, release of proteolytic enzymes,
and direct impairment of the adhesive functions of
autoantigens. Complement activation occurs with
the binding of BP autoantibodies to the target. C3a
and C5a, which occur by complement activation,
stimulate neutrophil and eosinophil chemotaxis and
mast cell degranulation. MMP-9 and elastase secret-
ed by neutrophils and eosinophils in BP contribute
to the loss of cell-matrix adhesion in the basement
membrane by breaking down extracellular matrix
proteins (15,16).

It is known that platelets are important in the
development and modulation of the immune-in-
flammatory response, as well as that they have well-
known roles in homeostasis and thrombotic events

Table 1. MPV values, thrombocyte, eosinophil and basophil counts, and ESR and CRP levels in patients
with pemphigus vulgaris during disease activation and remission

Activation period Remission period Pvalue
Mean = SD Mean + SD
median (min, max) median (min, max)

MPV (fL) 8.54+1.37 7.91+£1.35 <0.05
8.2(6.3,124) 7.5(5.7,11.5)

Thrombocyte (1000 /uL) 306.96+£101.90 299.55+96.30 0.34
284 (112, 837) 293 (88, 866)

Eosinophil (1000 /uL) 0.21+£0.26 0.11+0.38 <0.05
0.14(0.001, 1.90) 0.06 (0.001, 5.31)

Basophil (1000 /uL) 0.03+£0.02 0.03+£0.29 <0.05
0.03 (0.001, 0.15) 0.02 (0.001, 0.18)

ESR (mm / hour) 30.69+21.88 20.91+18.54 <0.05
24 (3,97) 16 (1,98)

CRP (mg/L) 10.95+18.56 4.78+10.67 <0.05
5.14 (1, 155) 1(0.3,111)

CRP: C reactive protein; ESR: erythrocyte sedimentation rate; max: maximum, min: minimum; MPV: mean plate-

let volume; SD: standard deviation
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(17). There have been studies examining the impor-
tance of platelets in inflammatory skin diseases with
different pathogenic mechanisms such as atopic der-
matitis, urticaria, and psoriasis due to their important
roles in the immune-inflammatory process (9).

MPV is a marker commonly used to demonstrate
platelet function, thought to reflect inflammation
and the activity of inflammatory diseases (18). It has
been determined that psoriasis, psoriatic arthritis,
and Behcet’s disease may be associated with high
MPV values, whereas rheumatoid arthritis, inflam-
matory bowel diseases and FMF attacks may be as-
sociated with low MPV values (19-23). In this study,
we found that MPV values decreased significantly in
patients with PV and BP during disease remission,
while platelet counts demonstrated no significant al-
terations. Kridin et al. reported that MPV levels were
significantly lower in patients with PV compared with
controls and that MPV levels did not change signifi-
cantly based on disease activity, whereas the number
of platelets decreased significantly (24). In our study,
unlike Kridin et al., MPV levels decreased significantly
during the remission phase, but no significant differ-
ence was noted in platelet count. Similar to the re-
sults of our study, Lyakhovitsky et al. found that MPV
levels significantly decreased in patients with pem-
phigus while the disease was in the remission period
(25). Rifaioglu et al. showed that MPV values were sig-
nificantly higher than in healthy controls, and the dif-
ference in platelet counts was not significant in their
study comparing MPV values of 19 patients with BP
and 22 healthy controls (26). Our findings were simi-
lar to those of Rifaioglu et al., who found that MPV val-
ues significantly decreased in patients with BP during

the healing of the lesions and platelet count did not
alter significantly. Since MPV values were elevated,
but platelet counts were not, it has been suggested
platelets play a role in the pathogenesis of autoim-
mune bullous diseases.

When eosinophils are active, they secrete proteins
in their granules such as major basic protein, eosino-
phil cationic protein, and eosinophil peroxidase, and
this contributes to inflammation (27). Information
about the role of eosinophils in the pathogenesis
of PV is limited. The prominence of eosinophil infil-
tration was reported in the biopsy of two pregnant
patients with PV (28). The relationship between BP
and eosinophils is more pronounced. Eosinophils
and lymphocytes constitute the dermal infiltrate
seen in BP. Lin et al. demonstrated that eosinophils
are required in the cellular link between the immu-
noglobulin E (IgE) autoantibody and skin blistering
in the murine model of BP (29). In addition, eosino-
phils that activate interleukin-5 (IL-5) can cause the
separation of the dermo-epidermal component (15).
In our study, the eosinophil count was higher in both
PV and BP during the active phase. We found a signifi-
cant decrease in the eosinophil count during disease
remission in patients with both PV and BP. Marzano
et al. reported that there was a correlation between
plasma eosinophil levels and disease activity in pa-
tients with BP (30). This suggests that eosinophils
may contribute to autoinflammation in autoimmune
bullous disease.

It is known that basophils play an active role in
IgE-dependent IL-4 production (31). It is hypothe-
sized that basophils may play a role in Th2 mediated
initiation of immunity by providing an early source of

Table 2. MPV values, thrombocyte, eosinophil and basophil counts, and ESR and CRP levels in patients

with bullous pemphigoid during activation and remission

Activation period Remission period Pvalue
Mean = SD Mean = SD
median (min, max) median (min, max)

MPV (fL) 7.9740.91 7.34+0.845 <0.05
7.9 (6.7,11.3) 7.15(6,11.2)

Thrombocyte (1000 / ul) 281.43174.1 275.02+80.77 0.505
274.5 (129, 584) 266.5(111,461)

Eosinophil (1000 / uL) 0.78+1.47 0.14+0.18 <0.05
0.34(0.001, 8.52) 0.08 (0.001, 0.78)

Basophil 0.04+0.08 0.03+0.03 0.554

(1000 / uL) 0.02 (0.001, 0.60) 0.02 (0.001, 0.17)

ESR (mm / hour) 38.48+29.65 25.78+18.85 <0.05
30(2,112) 21,5(1,74)

CRP (mg/L) 25.12+26.64 13.25+23.67 <0.05
13.05(1,116) 6.07 (1, 135)

CRP: C reactive protein; ESR: erythrocyte sedimentation rate; max: maximum; min: minimum; MPV: mean

platelet volume; SD: standard deviation
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IL-4 for Th2 differentiation. Autoimmune diseases oc-
cur when mechanisms preventing the autoreactivity
of both T- and B-cells fail to function. Generally, T-cell-
mediated responses are associated with the Th1 sub-
set of CD4 + T-cells, while antibody-mediated mecha-
nisms are generally associated with Th2 responses
(32). Ugajin et al. stated that, in patients with BP, baso-
phils could contribute to the degradation of proteins
in the epidermal basal membrane region and thus to
the formation of subepidermal bullae (33). Therefore,
basophils may have a role in the formation of auto-
antibodies in autoimmune bullous diseases. In our
study, basophil count was significantly lower in pa-
tients with PV during the remission period. Although
patients with BP also presented a decrease in mean
basophil count while the disease was in the remission
period, this difference was not statistically significant.

Alterations in plasma concentrations of acute-
phase reactants are mostly due to changes in the
production of these proteins in hepatocytes. Altera-
tions in the levels of acute-phase proteins can occur
in the presence of infection, trauma, surgery, burns,
immune-mediated diseases, and malignant diseases.
Among acute-phase proteins, the ones most com-
monly used are ESR and CRP. ESR is largely depen-
dent on the plasma concentration of fibrinogen and
reflects the indirect measurement of plasma acute-
phase protein concentrations. Therefore, CRP can be
considered to be more specific to inflammation (6).
CRP may play a role in both humoral and cellular in-
flammation by activating the complement system
(34). In our study, we observed a significant decrease
in both ESR and CRP levels in patients with PV and
BP during disease remission compared with the ac-
tivation period. Studies reporting ESR and CRP level
alterations in autoimmune bullous diseases are lim-
ited. Rifaioglu et al. found no significant differences in
ESR and CRP levels in 19 patients with bullous pem-
phigoid compared with controls consisting of 22 pa-
tients (26). The difference in our findings may be due
to the fact that patients in the study had severe con-
ditions and were under systemic therapy, with lesions
that did not regress with topical treatment. Therefore,
autoinflammation was higher in those patients.

CONCLUSION

We found a correlation between a decrease in MPV
values, eosinophil counts, and ESR and CRP levels
and the healing of lesions in patients with PV and BP,
whereas a decrease in basophil count was observed
only in patients with PV who had decreased disease
activity. Autoantibodies against epidermal/subepi-
dermal components occur in autoimmune bullous
diseases as a result of inflammation. Platelets, eosino-
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phils, and basophils in patients with PV, and platelets
and eosinophils in patients with BP, may contribute
to this inflammation. The present study suggests
that, with the discovery of additional pathways con-
tributing to the pathogenesis of autoimmune bullous
diseases, new therapeutic approaches may be devel-
oped to help manage challenging cases.
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