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® N o

Abstract: Psoriasis is an immune-mediated disease, with various triggering factors, genetic pre-
disposition, and an altered immune response concurring in the development of this disease. The
eosinophil is a cell with an important role in various kinds of inflammatory processes. Scarce data
are available regarding the role of the eosinophil in psoriasis. This study aims to address the overall
relationship between eosinophil-count-derived inflammatory markers and psoriasis severity. There
were 366 patients fulfilling the inclusion criteria included in this retrospective study and they were
divided based on the body surface area (BSA) scale in mild and moderate-to-severe psoriasis. White
blood cell (WBC), neutrophil, lymphocyte, monocyte, and eosinophil count, along with eosinophil-to-
monocyte ratio (EMR) and eosinophil-to-neutrophil ratio (ENR) differed significantly between the
two study groups. Eosinophil count, EMR, and ENR negatively correlated with disease severity. ENR
is the most reliable eosinophil-count-derived marker in assessing psoriasis severity with an AUC
of 0.627 and a cut-off value of 0.03. Eosinophil-count-derived inflammatory markers” usefulness in
appreciating disease severity was assessed for the first time in the literature in this study and proved
to be reliable for the eosinophil count, EMR, and ENR.
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1. Introduction

Psoriasis is an immune-mediated disease, with various triggering factors, genetic
predisposition, and an altered immune response concurring in the development of this
disease. Characterized by epidermal hyperplasia and keratinocyte hyperactivation, it
usually presents with well-defined erythematous lesions covered with thick, silver scales
in the classic, chronic plaque form. Nonetheless, multiple subtypes of psoriasis have
been described, such as guttate, rupioid, or inverse psoriasis. Moreover, nail and joint
involvement complete the clinical picture of this complex disease.

Moderate-to-severe psoriasis is frequently associated with metabolic disorders, such as
obesity, dyslipidemia, and metabolic syndrome [1]. The proliferation and activation of Th-1,
Th-17, and Th-22 cells lead to increased production of proinflammatory cytokines, such
as tumor necrosis factor (TNF)-«, interleukin (IL)-6, IL-17, IL-23, and vascular endothelial
growth factor (VEGF) [2,3]. Recently, it was proven that psoriatic inflammation transcends

Dermato 2024, 4, 25-36. https:/ /doi.org/10.3390/dermato4020004

https://www.mdpi.com/journal /dermato


https://doi.org/10.3390/dermato4020004
https://doi.org/10.3390/dermato4020004
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/dermato
https://www.mdpi.com
https://orcid.org/0000-0002-7560-2730
https://orcid.org/0000-0003-4828-464X
https://doi.org/10.3390/dermato4020004
https://www.mdpi.com/journal/dermato
https://www.mdpi.com/article/10.3390/dermato4020004?type=check_update&version=1

Dermato 2024, 4

26

the skin, the proinflammatory mediators” migration into the joints and bloodstream leading
to articular damage, increased oxidative stress, endothelial dysfunction, hypercoagulation,
and an increased inflammatory state [4,5].

Recently, various components of complete blood cell count have emerged as reliable
indicators of inflammation in various diseases, such as malignant tumors, rheumatic
disorders, or heart conditions [6-10]. Moreover, they are accessible, cost-effective, and
widely available indices for evaluating systemic inflammation.

The proinflammatory mediators overly produced in psoriasis lead to an increased
recruitment, activation, and survival of neutrophils [11,12], and to peripheral lymphopenia
due to lymphocyte apoptosis [11]. Platelets, apart from being involved in coagulation
and hemostasis, regulate immune cells, thus having additional roles in inflammatory
processes [13].

The eosinophil is a cell with an important role in various kinds of inflammatory
processes. By accumulating in the peripheral blood and tissues, they release cellular protein
and lipid mediators, exerting proinflammatory effects. Scarce data are available regarding
the role of the eosinophil in psoriasis. Eosinophil cationic protein (ECP) levels seem to be
significantly higher in patients with psoriasis vulgaris while circulating eosinophils seem to
be normal [14]. As such, eosinophil-count-derived inflammatory markers may reflect more
accurately the involvement of eosinophils in inflammation as compared to eosinophils’
absolute count.

Even though new data are emerging with regard to the inflammatory effects of
eosinophils, their role in psoriasis etiopathogenesis is still unclear. However, they seem to
interfere with psoriatic inflammation by modulating cytokine production from plasmacy-
toid dendritic cells [15]. Additionally, they seem to accelerate psoriasis etiopathogenesis
by secreting inflammatory cytokines that further induce neutrophil activation upon lig-
ation with a TLR7 agonist and neutrophilic infiltration into lesional psoriatic skin [16].
Eosinophil-derived major basic protein (MBP) leads to superoxide and IL-8 being produced
by the neutrophil, therefore promoting an innate immune response.

Eosinophil-to-lymphocyte ratio (ELR), eosinophil-to-monocyte ratio (EMR), and eosinophil-
to-neutrophil ratio (ENR) have proven to be reliable indicators for both disease presence and
severity in various disorders, such as allergic rhinitis, COVID-19 infections, prostate cancer,
and chronic obstructive pulmonary disorder [17-22]. In skin disorders, they have been until
now evaluated briefly only in relation to atopic dermatitis [23] and urticaria [24]. However,
data regarding eosinophil involvement in skin diseases, other than predominantly allergic,
are limited.

To the best of our knowledge, this is the first study to address the overall relationship
between eosinophil-count-derived inflammatory markers and psoriasis severity.

2. Materials and Methods
2.1. Study Population

We conducted a retrospective observational study that included patients diagnosed
with psoriasis vulgaris in the Dermatology Department of Mures Clinical County Hospital,
Romania, between January 2017 and December 2022. Patients with psoriasis vulgaris, who
were older than 18 years of age and with available data regarding disease severity and
laboratory investigations, were included. Patients presenting with other clinical forms
of psoriasis, of pediatric age and/or without available laboratory investigations or data
referring to disease severity were excluded. Additionally, we excluded patients with a
known history of psoriatic arthritis, cardiovascular and liver disease, malignant tumors,
active infections, diabetes, or known allergies, and those who had received systemic
treatment, phototherapy, or photochemotherapy three months before enrollment.

2.2. Data Collection

The data were collected using the patients’ medical records. Information regarding
demographics (age, sex), clinical presentation, and laboratory parameters were reviewed.
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Psoriasis severity was assessed using the Body Surface Area (BSA) score and defined as
follows: mild (BSA < 5%), and moderate-to-severe (BSA > 10%). The complete white blood
cell (WBC) and leucocyte subsets (neutrophil, lymphocyte, monocyte, and eosinophil)
count were analyzed. For patients presenting multiple times in our department in the
aforementioned time interval, data referring to the first presentation were selected.

2.3. Biomarkers

Venous blood samples were collected in the morning and analyzed using the Min-
dray BC-6200 automatic hematology analyzer (Mindray Medical International Limited,
Shenzhen, China). For the included patients, the following eosinophil-count-derived
inflammatory markers were calculated: eosinophil-to-lymphocyte ratio (ELR), eosinophil-
to-monocyte ratio (EMR), and eosinophil-to-neutrophil ratio (ENR). The formulas for the
aforementioned markers are depicted in Table 1. Eosinophilia was defined as an eosinophil
absolute count higher than 0.4 x 10%/uL. The absolute eosinophil count presents with
diurnal variation, with higher values at night and lower in the morning. To address that,
all patients’ samples were collected in the morning.

Table 1. Formulas of analyzed biomarkers.

Marker Formula

ELR Eosinophil count/lymphocyte count (x 103/uL)
EMR Eosinophil count/monocyte count (x103/uL)
ENR Eosinophil count/neutrophil count (x 103/uL)

ELR, eosinophil-to-lymphocyte ratio (ELR); EMR, eosinophil-to-monocyte ratio (EMR); and ENR, eosinophil-to-
neutrophil ratio (ENR).

2.4. Study Outcome

The primary endpoint of our study was to assess whether eosinophil-count-derived
inflammatory markers may be predictors of disease severity in patients with psoriasis
vulgaris and to determine significant cut-off values. As far as we know, this is the first
study focusing on the role of eosinophil-count-derived markers in psoriasis.

2.5. Statistical Analysis

The statistical analysis was performed using the MedCalc Statistic software for Win-
dows, version 22.014. The Shapiro Wilk test was used to assess normality. Continuous
variables were expressed as the median or mean and standard deviation, while for cate-
gorical variables, the absolute count (n) and proportions were used. The Chi-square test
was used to compare categorical variables, while the independent Mann-Whitney test was
used for continuous variables. Correlations were evaluated using Spearman’s correlation
coefficient. The receiver operating characteristic (ROC) curve analysis and the area under
the ROC curves (AUCs) were used to assess various inflammatory scores’ performance in
predicting psoriasis severity. The optimal cut-off values for relevant systemic inflammatory
markers were determined using the Youden Index from the ROC curve. The DeLong Z test
was used to compare the AUCs of the serum models.

3. Results
3.1. Study Population Clinical Profile

Three hundred sixty-six patients were enrolled in this study. The majority of them
were males (n = 219) and had a mean age at enrollment of 54.48 years. In terms of disease
severity, 180 had mild psoriasis and 186 presented with moderate-to-severe psoriasis. No
difference regarding age and gender between the two study groups was noted, as seen in
Table 2.
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Table 2. Clinical and laboratory characteristics of the study population.

Moderate-to-Severe

. . . . _ g .
Variables All Patients Mild Disease (n = 180) Disease (n = 186) p-Value

Age 54.48 + 16.48 53.86 + 17.45 55.08 + 15.51 0.723
Gender

Male 219 101 (56%) 118 (63.4%) 0.074

Female 147 79 (44%) 68 (36.6%) ’
WBC (x103/L) 7.50 [7.15-7.83] 6.75 [6.33-7.24] 8.03 [7.62-8.33] <0.001
Neutrophils (x103/L) [4 oé_247 56] 3.78 [3.43—4.24] 4.77 [4.30-5.04] <0.001
Lymphocytes (x103/L) 2.10 [1.97-2.23] 2.22[1.99-2.30] 2.02[1.94-2.21] 0.043
Monocytes (x10%/L) 0.51 [0.48-0.53] 0.49 [0.45-0.52] 0.52 [0.48-0.55] 0.345
Eosinophils (x103 /L) 0.15[0.14-0.17] 0.16 [0.14-0.19] 0.14 [0.12-0.16] 0.012
ELR 0.10 [0.09-0.10] 0.08 [0.07-0.86] 0.07 [0.06-0.08] 0.087
EMR 0.27 [0.25-0.28] 0.33[0.27-0.39] 0.26 [0.23-0.30] 0.004
ENR 0.04 [0.03-0.04] 0.05 [0.04-0.05] 0.03 [0.03-0.05] <0.001

WBC, white blood cell count; ELR, eosinophil-to-lymphocyte ratio (ELR); EMR, eosinophil-to-monocyte ratio
(EMR); and ENR, eosinophil-to-neutrophil ratio (ENR); data presented as median and confidence interval;
* comparison between study groups as previously defined.

Patients with moderate-to-severe psoriasis had a higher count of white blood cells,
neutrophils, and monocytes, but lower values of lymphocytes. One patient from each
study group presented with eosinophilia. Regarding the eosinophil-derived markers, all
of them had lower values in the moderate-to-severe group compared to patients with
milder forms. Statistically significant differences were noted between the two study groups
regarding WBC, neutrophil, lymphocyte, and eosinophil count, EMR, and ENR (p < 0.05),
as depicted in Table 2. As the disease progressed, a decrease was noted in the lymphocyte
and eosinophil count, while neutrophils and monocytes increased.

3.2. Eosinophil-Derived Markers and Disease Severity

Next, the association between markers that were previously proven to be significant
and disease severity was assessed. Spearman’s correlation coefficient was performed, iden-
tifying a positive significant correlation between disease severity and WBC and neutrophil
count, with a rho coefficient of 0.250 and 0.236. On the other hand, between disease severity
and EMR, ENR, and lymphocyte and eosinophil count, negative correlations were noted
(rho coefficient of —0.198, —0.188, —0.106, and —0.127, respectively) (Table 3).

Table 3. Correlation between serological markers and disease severity.

Marker r p-Value
WBC 0.250 <0.001
Neutrophil count 0.236 <0.001
Lymphocyte count —0.106 0.042
Eosinophil count -0.127 0.015
EMR —0.198 <0.001
ENR —0.188 <0.001

WBC, white blood cell count; EMR, eosinophil-to-monocyte ratio (EMR); and ENR, eosinophil-to-neutrophil
ratio (ENR).

3.3. Eosinophil-Derived Markers Performance for Disease Severity Evaluation

The diagnostic performance of various markers was further analyzed. Table 4 de-
picts the optimal cut-off values of the analyzed markers and the prediction accuracy of
such markers.
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Table 4. Predictive performance of eosinophil-count-derived inflammatory markers.

AUC g ) o o Youden g "
Parameter (95% CI) p-Value Cut-Off Se (%) Sp (%) Index | p-Value
0.644
WBC [0.593-0.693] <0.001 6.25 84.41 42.22 0.27 -
Neutrophil 0.636
R [0.585-0.686] <0.001 3.64 77.96 47.78 0.26 0.59
Lymphocyte 0.561
count [0.509-0.613] 0.041 1.7 35.48 76.67 0.12 0.09
Eosinophil 0.573
count [0.521-0.625] 0.014 0.05 23.24 89.94 0.13 0.10
0.585
EMR [0.536-0.633] <0.001 0.34 78.49 48.89 0.27 0.14
0.627
ENR <0.001 0.03 55.40 65 0.92 0.63

[0.575-0.678]

WBC, white blood cell count; ELR, eosinophil-to-lymphocyte ratio (ELR); EMR, eosinophil-to-monocyte ratio
(EMR); and ENR, eosinophil-to-neutrophil ratio (ENR); * compared to WBC.

When discriminating between mild and moderate-to-severe psoriasis, all markers
proved to be statistically significant (p < 0.05). WBC had the highest sensibility, while the
eosinophil count had the highest specificity of all tested parameters. Strictly referring to
eosinophil-count-derived markers, EMR had higher sensibility and ENR higher specificity.
Therefore, values higher than cut-off values of 6.25 for WBC and 3.64 for neutrophil count
can confidently predict a moderate-to-severe course of disease. On the other hand, if
referring to EMR, ENR, and lymphocyte and eosinophil count, it seems that values below
the cut-off values of 0.34, 0.03, 1.7, and 0.05, respectively, adequately predict a milder form
of psoriasis.

Next, the ROC curves of all blood-count-derived markers were generated and after-
ward compared, as seen in Figures 1 and 2. WBC had the highest AUC, but similar to those
of neutrophil, lymphocyte, and eosinophil count, EMR, and ENR (p > 0.05). However, when
comparing EMR and ENR (Figure 1), it was identified that ENR predicted significantly
better psoriasis severity (p = 0.002).
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Figure 1. ROC comparison of WBC, neutrophils, eosinophils, lymphocytes, ENR, and EMR in
predicting psoriasis severity.
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Figure 2. ROC comparison of ENR and EMR in predicting psoriasis severity.

4. Discussion

Previous studies have identified various blood-count-derived inflammatory markers
to be associated with psoriasis. The most extensive studies, on neutrophil-to-lymphocyte
ratio (NLR) and platelets-to-lymphocyte ratio (PLR), adequately reflect disease severity,
treatment response [25], and various comorbidities associated with psoriasis, such as
liver fibrosis [26], cardiovascular disease [27,28], or articular damage [29]. Even though
several studies focusing on peripheral leucocytes and various subsets are available, as
presented earlier, no published reports refer to eosinophil-count-derived inflammatory
markers and psoriasis.

In psoriasis, the dermal infiltrate expresses IL-5, IL-8, eotaxin, and monocyte chemoattrac-
tant protein 3, molecules that were proven to be able to activate and recruit eosinophils [30].
Moreover, eosinophils were proven to be able to process and stimulate T cells, leading to T
cell proliferation and cytokine release [31]. Also, eosinophils release preformed cytokines such
as IL-4 and IFN-y that further promote Th2 or Th1 response [32].

Data referring to the role of the eosinophil are scarce, while information regarding
eosinophil-count-derived inflammatory markers in psoriasis was not published until this
study. Our analysis identified that patients with moderate-to-severe psoriasis present with
higher values of WBC, neutrophils, and monocytes, and lower counts of eosinophils and
lymphocytes. These may be due to a continuous activation of neutrophils by proinflam-
matory cytokines. Decreased lymphocyte levels are directly linked to apoptosis induced
by proinflammatory mediators that are produced by the activated keratinocytes and to an
increased lymphocytic influx into patients’ skin as severity increases [33]. In this matter,
prospective studies focusing on the direct link between the aforementioned proinflam-
matory mediators and complete blood cell count might give a better understanding of
this matter.

Moreover, there is a direct link between eosinophils and lymphocytes, as these two
leucocyte subsets were lower in severe forms of psoriasis compared to milder forms.
Even though eosinophils cannot be considered classical antigen-presenting cells, they can
express on their surface components necessary for antigen presentation and therefore
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process antigens and stimulate T cells in an antigen-specific manner. Moreover, it was
proven that T cells respond to signals provided by the eosinophils [34,35].

Regarding eosinophil-count-derived inflammatory markers ELR, EMR, and ENR, our
study identified significantly lower values of EMR and ENR in moderate-to-severe forms
compared to milder forms (p values of 0.004 and <0.001, respectively). No significant
difference was noted between the two study groups regarding ELR values, suggesting that
this marker might not be reliable in assessing the inflammatory status in psoriasis. As the
disease progressed, EMR, ENR, and eosinophil count values decreased, as suggested by the
significant negative correlation between disease severity and the values of these parameters
(rho values of —0.198, —0.188, and —0.127, respectively), probably linked to an increased
influx of circulating lymphocytes and eosinophils into the skin.

In discriminating between mild and moderate-to-severe forms of psoriasis, WBC,
neutrophil, lymphocyte, and eosinophil count, EMR, and ENR proved to be reliable and
significant in predicting disease severity, considering that the AUCs (p < 0.05). EMR
(AUC = 0.585), lymphocyte (AUC = 0.561), and eosinophil (AUC = 0.573) count displayed
moderate predictive value, while WBC (AUC = 0.644), neutrophil count (AUC = 0.636),
and ENR (AUC = 0.627) had good predictive value. Nevertheless, the reliability of these
markers should be validated in larger studies.

All eosinophil-count-derived inflammatory markers correlated significantly and nega-
tively with disease severity. As such, moderate-to-severe psoriasis should be defined by
ENR values lower than 0.03, EMR values lower than 0.34, and eosinophil counts lower than
0.05. Additionally, WBC values higher than 6.25, neutrophil counts higher than 3.64, and
lymphocyte counts lower than 1.7 describe moderate-to-severe psoriasis. However, larger
studies should be performed for such values to become widely accepted in predicting
disease severity in psoriasis.

The eosinophils have a wide range of roles, interfering in immunomodulation, host
response, fibrosis, edema, blister formation, cytotoxic T-cell activation, and B-cell matu-
ration. Moreover, multiple subpopulations of eosinophils have been identified based on
cytokine expression [36] and mediator release mechanisms [37]. Different eosinophil sub-
sets exert different functions, and their identification seems like a reliable tool in addressing
eosinophil-mediated diseases in the future. Apart from that, they fulfill non-inflammatory
roles, such as an appropriate adaptive immune response, tissue integrity, and tissue remod-
eling [38].

By recognizing receptors through various patterns, eosinophils are involved in host
defense. Eosinophil peroxidase, eosinophil cationic protein (ECP), and eosinophil-derived
neurotoxin are degranulated due to receptor stimulation. By producing and releasing
various cytokines and chemokines, eosinophils interfere in immunomodulation. They are
linked to type 2 inflammatory processes and lead to the release of IL-4, IL-9, IL-13, and
IL-31, with different cytokine expressions in patients’ skin based on the disease they are
presenting. Second, they exert a cytotoxic function by the release of TNF-«. The production
and release of IL-31 is a direct link between eosinophils, inflammatory processes, and
pruritus [39].

Apart from that, eosinophils have an antimicrobial effect. By forming eosinophil
extracellular traps, they have bactericidal properties, and by means of the eosinophil-
derived neurotoxin, they seem to exert anti-viral activity [40]. Recently, it was proved that
eosinophils also play an important role in the evolution of SARS-CoV-2 infection, with
marked eosinopenia being linked to a more severe and prolonged course of disease [41].

Currently, there is a shifting perspective regarding the eosinophil’s role. Apart from
their clear involvement in allergic inflammatory diseases, it has become more and more clear
that these cells are involved in a much larger variety of disorders, such as post-traumatic
tissue repair or granulomatous disorders [42].

Moreover, psoriatic patients present with elevated levels of eosinophil cationic protein
(ECP), both in the serum and affected skin [14,43]. Elevated serum ECP is linked to psoriasis,
irrespective of disease severity; however, values were observed in patients presenting with
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moderate and severe psoriasis. Moreover, Michaelsson et al. [43] found that patients with
psoriasis presented with low EG2 positive (EG2+) activated eosinophils in the skin and
higher levels of EG2+ activated eosinophils in the duodenum compared to those with
irritable bowel syndrome, even in association with negative gliadin antibodies. These
findings indicate that it is highly unlikely in such cases for elevated serum ECP to be due to
eosinophil activation in the skin and thus suggest that elevated EG2+ activated eosinophils
in the duodenum may properly reflect the inflammatory activity of psoriatic skin.

In addition, there is some evidence indicating that psoriasis may be associated with
peripheric eosinophilia. A linear decrease in high blood eosinophil count and the psoriasis
area and severity index (PASI) score was noted after a 54 week course of treatment with
vitamin D derivates [44], while additional data describe the positive effect of cyclosporine
in reducing peripheral eosinophilia [45,46]. Moreover, it seems that biologics (infliximab,
etanercept, adalimumab, and ustekinumab) lead to a sustained increase in peripheral
eosinophil count, as early as three months after treatment initiation [47]. Mild peripheral
eosinophilia is linked to psoriasis, with conflicting data regarding psoriasis subtype: pre-
dominantly chronic plaque, as identified by Zhao et al. [48], or generalized pustular and
erythrodermic forms [49].

In our study, the co-occurrence of peripheral eosinophilia and psoriasis was not
common; only one patient from each group presented with this modification. When
comparing these two patients to the complete study group size, there are not enough data to
properly sustain a more than hazardous association between the absolute eosinophil count
and psoriasis severity. However, future ideas might include analyzing data from patients
presenting with other subtypes of psoriasis and comparing absolute peripheral eosinophil
count in psoriatic patients to patients suffering from eosinophil-mediated disorders, such
as drug reactions or atopic dermatitis.

Historically, from a histopathological point of view, psoriasis is defined by psoriasi-
form epidermal hyperplasia, elongated rete ridges, parakeratosis, and intraepidermal neu-
trophils. Eosinophils are stated to be absent in psoriatic skin; however, studies sustaining
this are scarce [50,51]. To this matter, new data related to eosinophil identification on biopsy
specimens should be taken into account. On routinely used colorations, i.e., hematoxylin-
eosin, psoriasis lesions typically exhibit no or a reduced number of eosinophils. In a
study published by Moy et al. [52], perivascular eosinophils were observed in all included
cases of erythrodermic psoriasis. Regarding chronic plaque psoriasis, dermal eosinophils
were reported in almost half of the reviewed biopsies in studies by Chau et al. [53] and
Penn et al. [54]. On the other hand, data analyzed by Rosa et al. [55] identified dermal
eosinophils only in 18% of psoriasis cases. An increased immunohistochemical staining for
the EG2 monoclonal antibody [56] and ECP [57] compared to normal skin was proved to
be linked to psoriasis. The eosinophil count was higher in active lesions and in patients
presenting with a severe course of disease. These data are in contradiction with our findings,
since peripheral eosinophils were lower in count in advanced forms of the disease, most
likely due to these cells being trapped in patients” skin. It is considered that each additional
eosinophil in the peripheral blood leads to a corresponding increase of 100 eosinophils
in patients’ skin [49]. Patients with fast-developing psoriasis present with strong ECP
signal especially in the upper part of the epidermis, while in slowly progressing lesions the
expression of such a marker was reduced [57]. This information suggests once more that
eosinophils are part of the inflammatory infiltrate observed in lesional skin.

However, it should be noted that the lack of eosinophils on biopsy specimens can
also serve as an important differential diagnosis tool. Absent or minimal eosinophils are
an essential clue towards differentiating psoriasis from acute generalized exanthematous
pustulosis [58], pityriasis lichenoides [59], and drug-induced psoriasiform eruptions [60,61].
Also, previous treatments may alter the classic histopathological pattern of psoriasis,
making the diagnosis more difficult. On the other hand, an appropriate selection of the
biopsy place should be made, since superimposed eczemas or sensitivity reactions to
various triggers may lead to eosinophil overexpression in that specific biopsy specimen.
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However, it is worth mentioning that marked tissue eosinophilia is a hallmark of atopic
dermatitis, as Th2-type lymphocytes lead to eosinophils recruitment in the affected areas.
Compared to atopic dermatitis, chronic plaque psoriasis and pustular psoriasis present
with a lower count of epidermal and dermal eosinophils [62]. As such, the presence of
eosinophils in skin biopsies should not rule out the diagnosis of psoriasis, especially if
other known histologic features are identified.

The main limitation of this study derives from its single-center retrospective character;
to address this, future research might benefit from the prospective enrollment of study
participants. Disease severity was based on the BSA scale and not on the PASI score, to limit
the possible dependence on the examiner’s experience assessment of induration, erythema,
and scaling. A comprehensive, multi-score assessment of disease severity ought to be
considered in the future. It would be useful to further investigate the association between
eosinophil count and derived parameters in larger cohort studies. It is widely accepted
that eosinophils present with diurnal variation, with lower values in the morning and
higher ones at night. To limit this, all blood samples were obtained in the morning, after an
overnight fast.

5. Conclusions

The absolute eosinophil count and eosinophil-count-derived inflammatory markers
EMR and ENR are reliable indicators of systemic inflammation and disease severity in
psoriasis. Additionally, ENR proves to be the most reliable eosinophil-count-derived
inflammatory marker in predicting disease severity across the two study groups.

Reporting for the first time the usefulness of eosinophil-count-derived inflammatory
markers, our study highlights the usefulness of these easily obtainable and cost-effective
markers in evaluating psoriasis inflammation.
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