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Abst rac t
Introduction: Pemphigus is a group of autoimmune bullous diseases caused by antibodies directed against the 
desmosomal adhesion molecules desmoglein 1 and 3, which are required for intercellular adhesion of keratinocytes. 
Pentraxins are a group of proteins that function as pattern recognition molecules and also play a role in humoral 
innate immunity. Pentraxin 3 (PTX3) is the prototype of the long pentraxins and has been shown to be increased 
in numerous autoimmune diseases. 
Aim: To investigate whether PTX3 can be used as a marker of PV caused by autoimmunity and resulting in tissue 
injury.
Material and methods: The study included 30 patients who presented to the University Medical School Dermatol-
ogy Department and were diagnosed with PV based on clinical, histological, and immunological findings. The control 
group included 30 healthy individuals. Human PTX3 concentration was measured with a commercially available 
ELISA kit, using a double antibody sandwich enzyme-linked immunosorbent assay.
Results: The 60 participants comprised 31 (52%) men and 29 (48%) women. The most common site of onset was 
mucosa + skin (n = 22; 73.3%) and a psychological pathology was present in 7 (23.3%) patients. Median PTX3 level 
was significantly higher in the PV group compared to the control group (p = 0.008). The ROC curve analysis indicated 
a significant area under curve (AUC) value for serum PTX3 level in the prediction of PV.
Conclusions: PTX3 was found to be increased in PV and PTX3 could be a useful indicator of disease activity in PV.
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Introduction

Pemphigus is a group of autoimmune bullous dis-
eases caused by antibodies directed against the desmo-
somal adhesion molecules desmoglein 1 and 3, which 
are required for intercellular adhesion of keratinocytes 
[1]. Pemphigus vulgaris (PV) is the most common form 
of these diseases, with an incidence of 0.1–0.5/100,000 
and no gender preponderance. The PV is mostly seen be-
tween the fourth and sixth decades of life and is rarely 
seen in children and the elderly [2]. Although autoimmu-
nity is the underlying cause of PV, the exact etiology of 
PV remains unknown. Nevertheless, several factors have 
been blamed, including infections, drugs, environmental 
factors, tumors, and various human leukocyte antigen 
alleles [3]. 

Common clinical manifestations of PV include vesi-
cles and bullae that rupture easily, and a positive Nikol-
sky’s sign is the distinguishing feature of the disease  
[2, 3]. Corticosteroids form the primary step in the treat-
ment of PV. However, before the introduction of systemic 
corticosteroids, most of the patients died within 2 years 

after diagnosis. With the development of corticosteroids 
and additional adjuvant therapies over the last decades, 
a significant reduction in the morbidity and mortality 
rates has been achieved [4, 5]. 

Pentraxins, also known as pentaxins, are a group of 
proteins that function as pattern recognition molecules 
and also play a role in humoral innate immunity. These 
proteins are divided into two groups: long pentraxins 
and short pentraxins. C-reactive protein (CRP) and serum 
amyloid P-component (SAP) are the two typical forms of 
short pentraxins and pentraxin 3 (PTX3) is the prototype 
of the long pentraxins. Short pentraxins are produced 
by hepatocytes while PTX3 is secreted by macrophages, 
polymorphonuclear cells, neutrophils, endothelial cells, 
dendritic cells, and smooth muscle cells. Moreover, while 
short pentraxins are a marker of systemic inflammation, 
PTX3 reflects local inflammation; therefore, PTX3 has the 
potential to be a more specific marker for some inflam-
matory diseases [6, 7]. On the other hand, PTX3 has been 
shown to be significantly increased in various conditions, 
particularly including tissue injury and inflammation  
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[8, 9]. Of note, while the normal serum PTX3 level is  
2 ng/ml in healthy individuals, it can be remarkably high 
in the setting of inflammation, reaching 800 ng/ml with-
in 6–8 h [7, 10]. In addition, serum PTX3 level has also 
been shown to be increased in numerous autoimmune 
diseases [11]. 

Aim

In this study, we aimed to investigate whether PTX3 
can be used as a marker of PV caused by autoimmunity 
and resulting in tissue injury.

Material and methods

The study included 30 patients who presented to the 
University Medical School Dermatology Department and 
were diagnosed with PV based on clinical, histological, 
and immunological findings. The PV was diagnosed ac-
cording to histopathological criteria including detection 
of intraepidermal vesicles with acantholysis on hema-
toxylin staining and IgG and C3 deposition with a fishnet 
staining pattern within the epidermis directed against 
cell surface antigens of keratinocytes on direct immuno-
fluorescence staining. Criteria for inclusion in this study: 
1) having a diagnosis of pemphigus vulgaris; 2) active 
blister formation; 3) positive Nikolsky’s sign; 4) receiv-
ing no treatment; 5) not being in remission. Exclusion 
criteria included the use of anti-inflammatory drugs that 
could affect serum PTX3 level within the last 2 weeks and 
a history of acute and chronic inflammatory diseases in-
cluding renal and hepatic diseases, cardiac insufficiency, 
diabetes mellitus, malignancies, pregnancy, psoriatic ar-
thritis, ulcerative colitis, Crohn’s disease and PV patients 
under treatment or in remission The control group includ-
ed 30 healthy individuals with no family history of auto-
immune and bullous diseases and no history of medical 
treatment. The study was approved by the local ethics 
committee (Date: 23.03.2018, Number: 33) and a written 
consent form was obtained from each participant.

Blood sampling and analysis

Venous blood samples were obtained for routine bio-
chemical analyses in the Dermatology Department. The 
samples were placed in yellow-top tubes with no anti-

coagulant and then transferred to the Biochemistry De-
partment. Following the coagulation process, serum was 
separated after centrifuging at 1,500 g for 10 min. Human 
PTX3 concentration was measured with a commercially 
available ELISA kit, Eastbiopharm (Eastbiopharm, Zheji-
ang, China), using a double antibody sandwich enzyme-
linked immunosorbent assay. The PTX3 results were ex-
pressed as ng/ml.

Statistical analysis

Data were analyzed using SPSS 15.0 (SPSS Inc. Co., 
Chicago, IL, USA). Normal distribution of data was ana-
lyzed using histogram plots and the Kolmogorov-Smirnov 
test. Descriptive statistics were expressed as mean, stan-
dard deviation (SD), and median. Data with non-normal 
distribution (nonparametric) were compared using the 
Mann-Whitney U test and Kruskal-Wallis test. Quanti-
tative variables were compared using Spearman’s cor-
relation coefficient. A p value of < 0.05 was considered 
significant.

Results

The 60 participants comprised 31 (52%) men and 
29 (48%) women. No significant difference was found 
between the two groups with regards to age or gender  
(p < 0.001) (Table 1).

The most common site of onset was mucosa + skin  
(n = 22; 73.3%) and a psychological pathology (anxi-
ety, depression, bipolar disorder, etc.) was present in  
7 (23.3%) patients (Table 2).

Median PTX3 level was significantly higher in the 
PV group compared to the control group (2.8 vs. 1.0)  
(p = 0.008) (Table 3).

A ROC curve was produced to determine the cut-off 
value for PTX3 in the prediction of PV (Figure 1). Based on 
the ROC curve, the cut-off value was 1.849 and the area 
under the curve (AUC) was 0.701 (range: 0.547–0.854), 
which was statistically significant (p = 0.008). The sensi-
tivity, specificity, positive predictive value (PPV), and neg-
ative predictive value (NPV) for PTX3 were 90%, 80.1%, 
73.0%, and 87.0%, respectively (Figure 1).

The ROC curve analysis indicated a significant AUC 
value for serum PTX3 level in the prediction of PV. These 
values are presented in Table 4.

Table 1. Age and gender in both groups

Parameter Group P-value

PV Control

n % n %

Gender Male 14 46.7 15 50.0 0.7961

Female 16 53.3 15 50.0

Age* 45.7 (n = 8.7) 44.5 46.7 (n = 8.5) 47.0 0.6552

*For quantitative variables, mean ± SD is used instead of n and median values are used instead of %. 1c2 test, 2independent samples t-test.
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Discussion

The results indicated that serum PTX3 level was 
significantly higher in the PV patients compared to the 
healthy controls and that PTX3 can be a useful marker 
for PV. To our knowledge, this is the first study in the 
literature investigating the relationship between PTX3 
and PV.

Autoimmunity in PV has been shown in numerous 
studies in the literature. In patients with PV, antibodies 
have mostly been identified in the lesional epidermis 
and in patients’ sera. Moreover, a strong correlation was 
recently found between serum concentration of antibod-
ies detected by indirect immunofluorescence and the ac-
tivity and diagnosis of PV [12]. In addition, PV has been 
shown to be accompanied by various clinical conditions 
including myasthenia gravis, lupus erythematosus, rheu-
matoid arthritis (RA), and pernicious anemia [13]. 

The relationship between PTX3 and autoimmune dis-
eases has been demonstrated in a large body of litera-
ture. Assandri et al., for instance, reported that plasma 
PTX3 level was higher in patients with systemic lupus er-
ythematosus (SLE) compared to healthy controls and the 
levels decreased after treatment [14]. The study conclud-
ed that PTX3 is a significant marker for the diagnosis and 
follow-up of patients with SLE. Additionally, Sharma et al. 
revealed that PTX3 was a more sensitive indicator of clin-
ical activity in patients with RA compared to CRP [15]. On 
the other hand, Huang et al. performed a meta-analysis 
on 20 studies evaluating the relationship between PTX3 
and autoimmune diseases including SLE, rheumatoid ar-
thritis, multiple sclerosis, ankylosing spondylitis, and sys-
temic sclerosis [11]. The analysis showed that serum PTX3 
concentration is higher in patients with autoimmune dis-
eases compared to healthy individuals. Similarly, PTX3, 
together with complement components, has also been 
shown to have a role in the removal of apoptotic cells in 
some autoimmune diseases [16, 17]. In our study, we also 

Table 2. Clinical characteristics of patients

Parameter N or mean ± SD %

Site of onset Mucosa + skin 22 73.3

Mucosa 6 20.0

Skin 2 6.7

PV-inducing foods? Yes 27 90.0

No 3 10.0

Psychological pathology? (anxiety, 
depression, bipolar disorder, etc.)

Yes 7 23.3

No 23 76.7

Hospital stay [days]* 5.1 ±5.3 4.0

Steroids – starting dose [mg]* (patients who received treatment after being admitted to our clinic) 77.3 ±13.1 80.0

Duration of disease [years]* 5.9 ±3.3 5.5

Time to disease control [days]* 21.7 ±5.3 20.0

*For quantitative variables, mean ± SD is used instead of n and median values are used instead of %.

Table 3. PTX3 concentration in both groups

Group PTX3 level P-value

Mean ± SD Median

PV 3.1 1.5 2.8 0.008

Control 3.1 4.7 1.0

Table 4. AUC value for serum PTX3 level in the prediction 
of PV

 AUC 
value

95% confidence interval (CI) P-value

Lower limit Upper limit

PTX3 0.701 0.547 0.854 0.008

Figure 1. ROC curve for PTX3 in the prediction of PV
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found that serum PTX3 concentration was higher in PV, 
similarly to other autoimmune diseases.

Literature reviews indicate that there is no clear 
evidence to date of active bacteria in PV. Nevertheless, 
it has been shown that the exfoliative toxins of S. au-
reus bind to desmoglein 1, thereby leading to loss of 
adhesion, in a similar way to the antibodies in PV [18]. 
Therefore, some infections are likely to play a role in the 
activation of PV although they may not be the exact 
cause of the disease, which implies that the increased 
PTX3 concentration in PV could be associated with the 
increased PTX3 concentration in infections. On the other 
hand, circulating neutrophils migrate to the extravascu-
lar sites as a response to tissue injury, thereby leading to 
the release of PTX3 stored in neutrophils. Subsequently, 
the resulting inflammation cytokines, particularly IL-1b 
and TNF-α, stimulate PTX3 synthesis during this process 
[7, 8, 19]. 

Increased PTX3 concentration in PV is likely to be 
caused by the inflammation resulting from acantholysis 
formation. PTX3 is a key component of humoral immu-
nity, mainly due to its role in the removal of apoptotic 
cells and cell debris at the site of tissue injury [20]. In 
a previous meta-analysis, Schmidt and Waschke dem-
onstrated that apoptosis is an important parameter in 
pemphigus, also noting that nuclear changes and cellu-
lar death are the key markers of apoptosis in the setting 
of acantholysis [17]. In our study, our results also implied 
that the increased serum PTX3 level in PV could be a re-
sult of apoptosis.

It is commonly known that PTX3 does not exist on 
normal human skin. A previous study showed PTX3 
expression in the skin biopsies of patients with severe 
psoriasis. The study also showed a correlation between 
PTX3 and the severity and activity of psoriasis [21]. Sev-
eral other studies have also indicated that PTX3 also has 
a key role in diseases with a significant dermatological 
component such as leprosy, urticaria, and Behçet’s dis-
ease and that it could be a novel marker for these dis-
eases. Moreover, these studies also suggested that PTX3 
could be responsible for the expression of inflammatory 
mediators [22–24]. In our study, PTX3 was found to be 
increased in PV, as in other inflammatory skin diseases. 
Based on this finding, it could be asserted that PTX3 
could be a more valuable parameter in the activation of 
PV rather than its diagnosis.

Berksoy Hayta et al. evaluated CRP in 43 patients 
with PV and 40 healthy volunteers and found that CRP 
was higher in the PV patients compared to the controls 
[25]. Similarly, Severo et al. showed that CRP is a useful 
inflammatory marker in dogs with pemphigus foliaceus. 
In our study, we evaluated PTX3, which is a similar in-
flammatory marker to CRP, and we consider that PTX3 
is a more specific marker for PV than CRP since PTX3 is 
expressed by three different cells and is increased in the 
setting of local inflammation alone, as compared to CRP, 

which is produced by the liver alone and is increased in 
the settings of numerous systemic diseases [26]. 

Brenner et al. in their study found that garlic com-
pounds led to acantholysis in the in vitro environment. 
They suggested that foods may have a role in diseases 
such as pemphigus [27]. Ruocco et al. reported a case 
of a 49-year-old patient with pemphigus which became 
worse because of excessive garlic consumption and her 
disease was controlled following the removal of garlic 
from the diet [28]. Pietkiewicz et al. evaluated pemphi-
gus patients in the area near a wastewater treatment 
plant in Poland. The study claimed that some chemical 
factors (pesticides, thiols, amides, phenols) could trigger 
autoimmunity in pemphigus [29]. According to a study, 
the intake of food rich in thiols such as onion, garlic, 
and leek may be suspected of triggering pemphigus [30]. 
In our study, we found that most of our patients (90%) 
had a high intake of food suspected of triggering pem-
phigus, which indicates that patients with pemphigus 
should avoid consuming such foods.

Our study was limited in several ways. First, it was 
a single-center study with a relatively small patient se-
ries. Additionally, no evaluation was performed for other 
short pentraxins including CRP and SAP and long pen-
traxins including apexin, neuronal pentraxin 1 (NP1), 
and neuronal pentraxin 2 (NP2). Accordingly, different 
outcomes could have been obtained if more pentraxins 
had been evaluated. PTX3 should not be regarded as 
a specific marker in PV disease, because PTX3 level can 
be increased in numerous autoimmune diseases. There-
fore, an important drawback of this study is absence of 
a positive control group. Bullous pemphigoid could be 
ideal from this point of view, as it is closely related to PV; 
namely, both diseases share autoimmunity to keratino-
cyte adhesion molecules.

Conclusions

PTX3 was found to be increased in PV, as in other au-
toimmune diseases. Accordingly, PTX3 could be a useful 
indicator of disease activity in PV. Moreover, compared to 
the expensive anti-desmoglein antibodies that have been 
commonly used in the diagnosis and activity of PV over 
the last decades, PTX3 could be a promising indicator of 
disease activity due to its reasonable cost. Further pro-
spective studies are needed to substantiate our findings.
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