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Abstract 

Pemphigus is a potentially life-threatening disease with a mortality rate of approximately 5-15%. 

Systemic corticosteroids (CS) can control flare-ups of the disease and remain the mainstay of treatment. 

However, even high doses of CS sometimes fail to produce adequate symptom control. We retrospectively 

analyzed the rate of CS efficacy in 123 pemphigus patients seen at our Department over 16-year period. 

Our research shows that half (54/123) of patients with pemphigus had lack of response to treatment. 

PNP was noted only in CS resistant patients (8/54). Also, higher mortality, at least one exacerbation a 

year and exacerbation during 2-5 year of the disease associated with reduction of CS dose were 

significantly more frequent in the group of CS resistant patients than in CS sensitive one.We showed 

that half of patients had a lack of response to CS. However, we found in pemphigus onlyclinical severity 

subdivision by frequency and clinical manifestations of steroid resistance useful in adjuvant therapy. 

Adjuvant therapy can beused to treatpemphigus vulgaris to reduce sideeffects of CS or when these 

therapies are ineffective to achieve a complete remission.Therefore, it is important to investigate a 

potential molecular biomarkers of CS resistance in patients with pemphigus and other bullous disorders.  

Keywords: Pemphigus, Steroid insensitivity, Potential biomarkers, Criteria of steroid insensitivity, 

Severity, Treatment. 

Introduction 

Pemphigus is a group of rare life-threatening 

autoimmune bullous diseases affecting the 

skin and/or mucous membranes and 

characterized by the synthesis of IgG auto 

antibodies against desmoglein 1 and/or 

desmoglein 3 [1].The strong association was 

confirmed of pemphigus with HLA class II 

genes.Over 95% of pemphigus patients carry 

DRB1* 0402 or DQB1* 0503 alleles [1].  

T-cells also play a major role in pathogenesis 

of pemphigus.In blood cells from patients 

with pemphigus has been demonstrated a 

high production of cytokines involved in the 

inflammatory response, such as interleukin 1 

(IL-1) and tumor necrosis factor α (TNF-α), 

while increased serum IL-6 production has 

been correlated to the disease activity [2]. 

Some suggest also that molecular interaction 

of the combination of NK, CD4+ T cells, and 

Dsg1 and 3 influences the microenvironment 

of the skin and mucosal membranes during 

the preclinical stages [3].  

Pro-inflammatory cytokines IL-6 and TNFα 

can also play a role in systemic 

corticosteroids (CS) insensitivity in a subset 

of pemphigus patients [4]. Introduction of CS 

decreased the mortality from 75% to 30% [5]. 

CS can control flare-ups of the disease and 

remain the mainstay of treatment [6]. 

Adjuvant therapy (cyclophosphamide, 

azathioprine, and rituximab) is also used to 

inhibit the production of autoantibodies and 

inflammatory cytokines [6]. However, even 

high doses of CS sometimes cannot produce 

adequate symptom control [7].  

Significant numbers of patients with 

pemphigus vulgaris exhibit a poor response 

to CS, known as CS resistance (CSR) [8]. 

Unfortunately, the population that cannot 

respond to CS is still suffering from steroid-

related side effects [9].High doses and 

prolonged administration of CS result in a 

range of side effects, many of which are life 

threatening [10].  
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The mechanisms of CSR remain unclear. 

Effects of CS are mediated by binding to the 

intracellular glucocorticoid receptor (GR) 

which exists as two main isoforms, CR-α and 

CR-β. CR-β is a negative inhibitor of CR-α 

[11, 12]. Some studies proved the role of GR 

in the development of resistant forms of 

bronchial asthma, rheumatoid arthritis, 

bullous pemphigoid, and bowel disease [9, 13, 

16].Kozaci et al [12]. 

Showed for the first time the CR-β over-

expression in CSR patients with rheumatoid 

arthritis. However, the GR expression was 

investigatedonly in some blistering disorders 

[15].For example, Kubinet al [15].Determined 

the expression of GR-α and GR-β in patients 

with bullous pemphigoid and the effect of 

prednisolone treatment on the expression of 

GR isoforms in these patients.  

However, the molecular mechanisms 

involved in GC resistance to pemphigus have 

yet to be comprehensively investigated [17]. 

Only a few studies have reported 

mechanisms of CS resistance in pemphigus 

vulgaris. Sibaud et al [8]. Reported the case 

of a patient with pemphigus vulgaris which 

poorly responded to CS. The authors used 

four courses of high-dose intravenous 

immunoglobulinsto reduce doses of CS and 

avoid potential side effects [8]. However, the 

sample of patients was irrelevant. Fang et al 

[17].  

Investigated the genetic mechanisms of CSR 

-association between NR3C1 gene 

polymorphisms and CSR in pemphigus 

patients. Authors didn’t observe significant 

differences in genotypic and allelic 

frequencies of the 16 SNPs between 

pemphigus patients and healthy controls. 

SNPs rs11745958 C/T (OR: 8.95) and 

rs17209237 A/G (OR: 4.07) may be associated 

with an increased risk of GCR [17].  

However, the authors didn’t investigate 

expression of α- andβ- isoforms of GR in this 

study. CSR was defined as the consistent 

persistence of oral or skin lesions or new 

blisters development despite prednisolone 

treatment up to 0.75 mg/kg/day (medium 

dose) for four weeks. In our study, the doses 

were up to 1.0 to 1.5 mg/kg/day (high dose) 

for 2-3 weeks. European guidelines suggest 

starting treatment with prednisolone 1 

mg/kg/day (or equivalent) in most cases of 

pemphigus [18]. Unfortunately, nowadays 

most patients with pemphigus die because of 

complications of therapy. Thus, adjuvant 

therapy of pemphigus might reduce CS side 

effects and the need for steroids [10]. Here, 

we retrospectively analyzed the rate of CS 

(prednisolone efficacy) in 123 pemphigus 

patients seen at our Department over 16-year 

period.  

Problem Statement 

The problem of CS insensitivity is very 

important forasmuch as CSR patients suffer 

from the steroid-related side effects. 

The aims of our studyis to identify patients 

with CSRto optimize therapy.  

The primary objectives included: 

 Development of CSR clinical criteria,  

 Revealing the mortality and exacerbations 

rate in CSR and CSS patients,  

 Identifying the prevalence of pemphigus 

clinical forms in CSR and CSS patients.  

This will allow detecting CSR patients in 

order to timely treat them with adjuvant 

therapy to reduce potential side effects.  

The major limitations of our study include its 

retrospective, descriptive, and uncontrolled 

design. We didn’t investigate the molecular 

mechanisms of CSR.  

Methods and Materials 

The retrospective study included totally 123 

pemphigus patients referred to the 

Department of Skin and Venereal Diseases 

from Jan 2004 to Jan 2020.  

We recruited the subjects under the following 

inclusion and exclusion criteria. Inclusion 

criteria: 1) pemphigus patients with a 

confirmed diagnosis via clinical and 

histological findings, and direct 

immunofluorescence (DIF) or an ELISA; 2) 

the treatment duration exceeding six months. 

Exclusion criteria: 1) patients with other 

systemic diseases (e.g., tuberculosis), and (2) 

patients who received immunosuppressant’s 

other than GC. 

The study involved male (n=44, 36%) and 

female (n=79, 64%) patients aged from 39 to 

79 years. Pemphigus was confirmed by 

histology, direct immunofluorescence, and 

ELSA. The patients underwent chest X-ray; 

abdominal, renal, thyroid, and pelvic US; 
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gastroscopy; rectoromanoscopy; 

mammography; serum tumor marker tests. 

Paraneoplastic pemphigus (PNP) was 

confirmed in accordance to the Anhalt’s 

criteria [19]. All the patients were followed 

up for at least 5 years. 

The patients took prednisolone from 1.0 to 

1.5 mg/kg/day [20]. In 43 (35%) of 123 

patients immunosuppressive adjuvant was 

added for lack of CS efficacy [20]. Based on 

the response to CS, we determined two 

groups of patients: CS-resistant (CSR) and 

CS-sensitive (CSS). CS resistance was 

defined as the consistent persistence of oral 

or skin lesions and by new blisters 

development within 2-3 weeks of CS 

treatment at a dose up toup to 1.0-1.5 

mg/kg/day. CS sensitivity was defined as the 

epithelialization of 2/3 erosions within 2-3 

weeks of CS treatment [18].  

We input all data in parallel into Epi Data 

3.0 software and EXCEL 2010, and analyzed 

using R-Studio program (version IDE 1.3). 

Bilateral Fisher's exact test was used for 

statistical analysis of the results. 

For example, we hypothesized that the 

proportion of PNP is higher among the CSR 

patients than among the CSS, and testedthe 

significance of any difference of proportions 

observed.  

Brief Report 

Out of 123 pemphigus patients, 69 (56%) had 

pemphigus vulgaris (PV), 46 (37%) had 

pemphigus foliaceus (PF) and 8 (7%) suffered 

from paraneoplastic pemphigus (PNP). 54 

(44%) of 123 patients were CSR and the 

remaining 69 (56%) patients were CSS.  

PV was observed in 29 (53.7%) of 54 CSR 

cases and in 40 (58%) of 69 CSS patients. 29 

(42%) of 69 CSS and 17 (31.5%) of 54 CSR 

patients suffered from PF. PNP was noted 

only in CSR patients (8/54, 14.8%, p<0.05).  

Higher mortality, at least one exacerbation a 

year and exacerbation during 2-5 year of the 

disease associated with a reduction of CS 

dose were significantly more frequent in the 

group of CSR patients (Figure 1a,b) than in 

CSS one (Figure 2a,b).  

 

 
Figure 1: Efficacy of CS and cyclosporine A in CSR patient with pemphigus vulgaris: a, multiple disseminated 

erosions covered by purulent crusts on the face before the treatment; b, multiple erosions covered by purulent crusts 

on the face without positive change during 3-4 week of the treatment with high doses of CS and cyclosporine A 

 

 
Figure 2: Efficacy of CS in CSS patient with pemphigus foliaceus: a, large erosions on the scalp area during the first 

week of CS treatment; b, hyperpigmentation after erosions during the second week of CS treatment 
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 CSR patients received the following 

adjuvant, azathioprine -46 (85.2%), 

cyclosporine A-5 (9.3%), methotrexate -3 

(5.5%) (Table 1).Annual exacerbations were 

also significantly more frequent in the CSR 

patients. High mortality rate was 

significantly more frequent in CSR patients 

who died for PNP (Table 1).  

 

Table 1: Characteristic features of CSR and CSS pemphigus patients 

Criteria n (%) of CSR patients n (%) of CSS patients P 

Mortality1 7 (13) 0 <0.05 

At least one 

exacerbation 

During the first year of the 

disease 
54 (100) 20 (29) <0.01 

During the first year of the 

disease associated with a 

reduction of CS dosage 

19 (35.2) 14 (20.3%) 0.01 

During the 2-5 year of the 

disease 
54 (100) 16 (23.2%) <0.0001 

During the 2-5 year of the 

diseaseassociated with a 

reduction of CS dosage 

24 (44.4%) 0 <0.0001 

Annual 33 (61) 2 (3) <0.0001 
1All patients died for paraneoplastic pemphigus: bladder cancer (n=1), squamous lung cancer (n=1), ovarian cancer (n=1), cervix 

cancer (n=1), rectum cancer (n=2), and renal cancer (n=1) 

 

T cells from pemphigus patients can 

influence the role of the cytokines on the 

clinical course of the disease. First-line 

pemphigus treatment comprises high-dose 

CS [6].CS act via the cytoplasmic 

glucocorticoid receptor GR, which is a 

member of the nuclear receptor family [4]. 

Studies showed that the over-expression of 

CR-βplays a significant role in the 

pathogenesis of CSR [12, 15]. However, 

expression of CR was not investigated in 

pemphigus patients. It is known that 

significant part of pemphigus patients have a 

poor response tosystemic CS. These patients 

die for complications of CS monotherapy 

[6].We treated all our CSR patients with 

adjuvant drugs (azathioprine, cyclosporine A, 

and methotrexate).  

In our study we developed the clinical criteria 

for CSR such as the consistent persistence of 

oral or skin lesions and new blisters 

development within 2-3 weeks. This will 

allow timely identify patients with poor 

response to CS monotherapy to treat them 

with the target therapy (adjuvant drugs) to 

achieve positive clinical outcome and reduce 

the potential side effects and relapses. There 

are a few reports describing patients with a 

poor response to CS [4].  

Chriguer RS et al. 2012 observed that 

pemphigus patients showed an increased 

number, and a decreased affinity of GR to 

dexamethasone (DEX) compared to healthy 

subjects. Authors suggested a compensatory 

increasing in the number of CS binding sites 

to overcome the CSR in pemphigus [4]. IL-6 

levels were elevated in the medium of PBMC 

culture from pemphigus patients even after 

high doses of DEX, but they observed no 

differences in IL-8 and IL-10. This finding 

showed that Th1 cells and pro-inflammatory 

cytokines play a major role in the 

pathogenesis of CSR. Authors also showed 

the expression of TNF-α and IL-6 around the 

blister [4]. However, they did not present the 

clinical criteria of CSR.   

In another study authors presented only a 

case report where the CSR patient was 

successfully treated with highdoses of 

intravenous immunoglobulins [8]. Fang SY et 

al. 2017 investigated genetic mechanisms of 

glucocorticoid effectiveness in patients with 

pemphigus. Authors found that single 

nucleotide polymorphisms rs11745958 C/T 

and rs17209237 A/G were associated with 

CSR pemphigus. 

Also, they associated the CS efficacy with 

NR3C1 gene polymorphisms [17]. However, 

all patients received from 0.50 to 

0.75 mg/kg/day of CS; and in our study they 

received 1.0 to 1.5mg/kg/day of CS. They 

defined a poor response as the consistent 

persistence of oral or skin lesions or the 

development of new blisters within four 

weeks, and we used in our study the period of 

2-3 weeks.  

In previous reports, the efficacy of CS as 

monotherapy and their combination with 

adjuvants ranged from 71% to 100% [21, 22] 

and from 75% to 100%, respectively [21, 23, 

24, 6]. We found a lack of response to 

treatment with CS in almost a half of 

patients with pemphigus. Also, we developed 

the clinical criteria of CSR. We may associate 

higher percent of CSR cases in our study 
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with a greater number of patients involved, 

including those with paraneoplastic 

pemphigus. Previous studies reported genetic 

and immunological mechanisms of CSR [4, 

17, 25]. However, there are no studies of α- 

and β-isoforms of GR expression in patients 

with pemphigus. There is no consensus which 

week from the start of CS monotherapy and 

what CS dose should be considered as CSR? 

Further studies are required to better 

describe this subgroup of pemphigus 

patients. 

Conclusion 

In our study, CS was ineffective in about a 

half of pemphigus patients. We observed the 

impact of CSR in a relapse of the disease and 

the need for high-dose CS. In CSR 

patients,the frequency significantly increased 

of at least one exacerbation a year and 

exacerbations during 2-5 year of pemphigus 

associated with a reduction of CS dose. All 

the CSR patients had annual exacerbations. 

High mortality rate was significantly more 

frequent in CSR patients who died for PNP. 

We developed theclinical criteria for CSR 

patients such as the new blisters 

development and consistent persistence of 

oral or skin lesions within 2-3 weeks at a CS 

dose from 1.0 to 1.5 mg/kg/day. Thus, 

according to these clinical criteria, we 

subdivided the patients into 2 subtypes: CSS 

and CSR. This will allow to timely treat these 

patients with the adjuvant therapy and 

improve a clinical outcome.  

A multidisciplinary approach to research in 

pemphigus is a top priority and international 

collaborative research into CSR as a source of 

biomarkers can enhance our understanding 

of the disease pathophysiology, clinical 

management of patients, and the 

development of novel treatment strategies. 

Further studies for validation of CSR 

biomarkers should be related to outcomes 

(recovery, mortality, short-term or long-term 

sequelae) and duration of hospitalization. 
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