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ABSTRACT 

 
Pemphigus vulgaris is an autoimmune disease, in which the role of Th17 cytokines needs to 

be further explored. This study was performed to assess serum levels of three interleukins (IL) 
required for Th17 differentiation (IL-1β, IL-6 and IL-23) and two specific Th17 cytokines (IL-
17 and IL-22) in a group of patients with pemphigus vulgaris, at baseline, 3 weeks and 6 
months after of treatment. Correlations between anti-desmogleins and cytokines with disease 
severity as well as the influence of therapy on the above factors were assessed. 

Forty-three first-admitted pemphigus vulgaris patients with the active disease entered the 
study, but only 31 completed the study. Forty-five healthy volunteers were recruited as a 
control group. The patients were treated with conventional immunosuppressive therapy (oral 
prednisolone and azathioprine). Cytokines and anti-desmogleins were measured, using enzyme-
linked immunosorbent assay. General linear model was used to evaluate the changes over time.  

In patients at baseline, mean serum level of IL-6 was higher, while mean levels of IL-1β and 
IL-22 were lower than the controls. After 3 weeks of therapy, IL-1β and IL-6 levels showed a 
decreasing trend, whereas IL-22 showed an increasing trend. Mean anti-desmogleins 1 and 3 
values decreased significantly during the time. Anti-desmoglein values were significantly 
correlated with disease severity. 

In conclusion, IL-1β and IL-6 could be involved in the pathogenesis of pemphigus vulgaris. 
The positive trend of IL-22 is a new finding and should be confirmed by further studies. 
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INTRODUCTION 

 
Pemphigus vulgaris (PV) is an autoimmune disease 
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in which autoreactive T and B cells are involved in the 

pathogenesis of the disease with production of 

antibodies against desmogleins (dsg) 1 and 3.
1,2

 

Most of the studies in the pathogenesis of PV are 

related to Th1 and Th2 cells, and corresponding 

cytokines.
1,3,4

 A pathogenic role for Th17 in 

autoimmune inflammations such as psoriasis was 

reported,5,6 but there are only a few reports in PV7-9 and 

in only one study Th17 cells were shown in lesions of 

PV.
7
 

Effector T cells, based on cytokine profile and types 

of inflammation promotion are divided into Th1, Th2, 

Th9, Th17 and Th22 subgroups.
10

 

Specific cytokines for CD4+ T cell subsets are IFN-

γ for Th1; IL-4, IL-5, IL-13 for Th2; and IL-17 and IL-

22 for Th17 cells.
11

 IL-1β, IL-6, IL-23 and TGF-β are 

required for Th17 cell differentiation.
10

 

The role of cytokines in the pathogenesis of PV and 

other autoimmune bullous diseases is controversial 

hence more studies are needed to elucidate this 

challenging issue.
12

 Based on the high prevalence of 

PV in Iran, we decided to study the cytokines of the 

Th17 pathway (IL-1β, IL-6, IL-23, IL-17 and IL-22) in 

PV patients.13 

In this study, we evaluated the three cytokines 

required for Th17 differentiation (IL-1β, IL-6 and IL-

23) and two specific Th17 cytokines (IL-17 and IL-22). 

The levels of the cytokines were checked in PV 

patients before treatment when the patients were in the 

active phase, and again at 3 weeks and 6 months after 

the initiation of conventional immunosuppressive 

therapy (CIST). The baseline cytokine levels were 

compared with the control group. The changes of 

cytokine levels during the time and the correlations of 

cytokine levels and anti-desmoglein (anti-dsg) 1 and 3 

serum antibodies with the severity of the disease with 

regard to the influence of CIST were evaluated. 

 

MATERIALS AND METHODS 

 

Patients 

This study was carried out at the Autoimmune 

Bullous Diseases Research Center of Razi Hospital, 

Tehran, Iran, from March 2010 to September 2011. 

Forty three PV patients were recruited based on the 

inclusion/exclusion criteria, which were defined as 

newly diagnosed PV patients with a confirmed 

diagnosis by clinical, histological and direct 

immunofluorescence microscopic studies, with no 

history of previous steroid or immunosuppressive 

therapy. 

Forty three PV patients (male=19, female=24) with 

the mean age of 41.12 ± 9.61 years (range, 21-64 years) 

were recruited. The mean duration of the disease was 

4.88 ± 2.97 months. 

The patients were treated with CIST (2 mg/kg/day 

oral Prednisolone and 2.5 mg/kg/day azathioprine 

(Imuran)). By considering the disease activity trend and 

response to therapy, prednisolone was gradually 

tapered by 30% (at doses greater than 80 mg/day); 

thereafter the doses was reduced by 10 mg/week until 

30 mg/day was achieved, afterwards the reduction was 

slower. 

The study was approved by the Ethics Committee 

of Vice-chancellor for Research of Tehran University 

of Medical Sciences. The patients who were willing to 

sign an informed consent form and participate in the 

study were included. 

 

Controls 

As the control group, 45 (male=16, female=29) 

healthy individuals without any skin disease or 

autoimmune disorders were included in this study. The 

mean age of the control group was 38.14 ± 10.51 years 

(range, 21-54 years). 

The blood samples from the control group were 

collected once at the baseline. 

 

Assessment 

Baseline assessments of the enrolled patients were 

done before treatment (first visit). The PV patients 

were also assessed at 3 weeks (second visit) and  

6 months after initiation of the treatment, when the 

patients were on maintenance therapy and in partial 

remission (third visit). In each visit, the severity  

and activity of the disease were checked according to 

the pemphigus vulgaris severity score
14,15

 (Table 1) and 

5 ml blood samples were collected. All the samples 

were taken between 9:00 am and 11:00 am. Sera were 

isolated and kept at -70 °C until use. The serum  

levels of IL-1β (Quantikine high sensitivity enzyme-

linked immunosorbent assay, HS ELISA), IL-6 

(Quantikine HS ELISA), IL-17 (Quantikine ELISA, 

human), IL-22 (Quantikine ELISA, human) and IL-23 

(Quantikine ELISA, human) were measured using 

ELISA (USA & Canada, R&D systems Inc., 

Minneapolis, MN, USA) according to the 

manufacturer’s instructions. The scales of measurement  
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Table 1. Cutaneous and mucosal severity 

Grade of severity 

Site of involvement 

mucosal 

involvement 

(erosions) 

cutaneous 

involvement 

(BSA*) 

0 No erosion No lesion 

1 <3 erosion <10% 

2 4-10 erosions 10%-30% 

3 >10 erosions >30% 

*Body surface area (BSA) 

 

for interleukins were picogram/ml. 

The anti-dsg 1 and 3 antibodies in serums were 

titrated using the ELISA method (Euroimmun AG, 

Lübeck, Germany) according to the manufacturer’s 

instructions. The cut-off value for anti-dsg 1 and 3 was 

20 relative units per milliliter (RU/ml). Values ≥20 

Ru/ml were interpreted as positive. 

 

Statistical Analysis 

SPSS statistical software was used to analyze the 

data. Descriptive values are presented as mean (± SD) 

and interquartile range. At the baseline, Mann–Whitney 

U-test was used to compare the mean rank values 

between the patients and the control group. In order to 

find changes occurring during the study period, general 

linear model (repeated measurement) was used. 

Spearman’s rank correlation was used to evaluate the 

relationship between autoantibodies (anti-dsg) and 

disease severity. P-value less than 0.05 was considered 

as statistically significant. 

 

RESULTS 

 

Among 43 patients, 31 patients (male=12, 

female=19) with the mean age of 40.32 ± 9.14 years 

(range, 21-64 years) completed 6 months of follow-up. 

The mean duration of the disease was 5.23 ± 3.28 

months. 

The values of anti-dsg 1 and 3 antibodies were 

positive (value ≥ 20RU/ml) for all 43 PV patients at  

the baseline assessment (active phase). The mean 

serum values of anti-dsg 1 antibodies decreased 

significantly from 218.106 ± 150.417 RU/ml at the 

baseline to 79.681 ± 149.216 RU/ml at 3 weeks after 

therapy and 88.965 ± 95.980 RU/ml at 6 months after 

therapy (p<0.001, Table 2). The mean serum values of 

anti-dsg 3 antibodies also decreased significantly from 

219.545 ± 156.010 RU/ml at the baseline to 84.355 ± 

143.823 RU/ml at 3 weeks after therapy and 67.316 ± 

66.722 RU/ml at 6 months after therapy (p<0.001, 

Table 2). 

 

Table 2. Cytokine and anti-dsg values at baseline, 3 weeks, and 6 months after therapy (31 patients) 

Cytokine/anti-dsg* 
Baseline 

Mean ± SD** 

3 weeks 

Mean ± SD 

6 months 

Mean ± SD 
P-value 

IL-1β 0.074 ± 0.093 

 

0.229 ± 0.401 

 

0.094 ± 0.112 

 

0.020 

IL-6 4.119 ± 5.901 

 

5.090 ± 6.844 

 

2.474 ± 2.169 

 

0.181 

IL-17 1.226 ± 4.792 

 

0.006 ± 0.036 

 

0 

 

0.142 

IL-22 4.855 ± 14.654 

 

3.765 ± 9.212 

 

11.768 ± 28.217 

 

0.191 

IL-23 0.019 ± 0.090 

 

0.013 ± 0.071 

 

1.487 ± 8.261 

 

0.381 

 Anti-dsg 1 218.106 ± 150.417 

 

79.681 ± 149.216 

 

88.965 ± 95.980 

 

<0.001 

 Anti-dsg 3 219.545 ± 156.010 

 

84.355 ± 143.823 

 

67.316 ± 66.722 

 

<0.001 

*Anti-dsg; Anti-desmoglein 

**SD; standard deviation 
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Table 3. The comparison of cytokine levels between patients and controls at baseline (using Mann-Whitney U test) 

Cytokine 

Patients Controls 
P -

value Mean ± SD Median 
Interquartile ranges 

[25th-75th] 
Mean ± SD Median 

Interquartile 

ranges [25th-75th] 

IL-1β 0.074±0.093 0 0-0.1 0.148±0.284 0.1 0-0.1 0.209 

IL-6 4.119±5.901 1.6 0.6-4.2 2.031±2.711 1.4 0.7-1.8 0.427 

IL-17 1.226±4.792 0 0-0 0.064±0.432 0 0-0 0.339 

IL-22 4.855±14.654 0 0-1.1 10.049±52.042 0 0-0.8 0.827 

IL-23 0.019±0.090 0 0-0 0 0 0-0 0.136 

SD; standard deviation 

 

For each cytokine and anti-dsg, the mean and 

standard deviation at each phase of the study are 

presented in Table 2. In addition, the serum baseline 

levels of IL-1β, IL-6, IL-17, IL-22 and IL-23 in patients 

and the control group and a comparison of each 

cytokine between the groups are presented in Table 3. 

The mean level of IL-1β was lower in PV patients 

than in the control group at the baseline and at 6 

months of therapy (Tables 2, 3). Fluctuations in IL-1β 

levels were observed during 6 months of 

immunosuppressive therapy. The changes in IL-1β 

levels over the time were significant (p=0.02, Table 2). 

IL-1β levels and changes during the study period 

(trend) are shown in Figure 1. 

The mean level of IL-6 was higher in PV patients 

compared to the control group at the baseline and 

during the therapy (Table 2, 3). Fluctuations also 

occurred in IL-6 levels during the period of study 

(increased after 3 weeks and decreased thereafter). 

Changes over time were not significant (p=0.181, Table 

2). IL-6 levels and changes during the study period are 

shown in Figure 2.  

 

 

 

Figure 1. IL-1β levels and trend during the study period: A) Three measurements of IL-1β levels in PV Patients vs. Controls. 

Outlier data are shown as well. B) Changes in IL-1β levels during the time according to General Linear Model. The mean 

cytokine level of Control is also shown. 
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Figure 2. IL-6 levels and trend during the study period: A) Three measurements of IL-6 levels in PV Patients vs. Controls. 

Outlier data are shown as well. B) Changes in IL-6 levels during the time according to General Linear Model. The mean 

cytokine level of Control is also shown. 

 

Due to the importance of IL-6 and IL-1β levels at 

each stage, these values in the PV patients and control 

group are shown in Table 4. 

The mean level of IL-17 was higher in PV patients 

than in the control group at the baseline, 3 weeks, and 6 

months of therapy (Table 2, 3). Changes over the time 

were not significant (p=0.142, Table 2). No specific 

trend was observed in IL-17 levels over the time. 

 

Table 4. The cytokine levels of IL-1β and IL-6 in patients and controls during the study period 

Cytokine 

Baseline 

(Mean ± SD*) 

Median, Range** 

3 weeks 

(Mean ± SD) 

Median, Range 

6 months 

(Mean ± SD) 

Median, Range 

Controls 

(Mean ± SD) 

Median, Range 

IL-1β 
(0.074 ± 0.093) 

0, (0, 0.1) 

(0.229 ± 0.401) 

0, (0, 0.4) 

(0.094 ± 0.112) 

0.1, (0, 0.2) 

(0.148 ± 0.284) 

0.1, (0, 0.1) 

IL-6 
(4.119 ± 5.901) 

1.6, (0.6, 4.2) 

(5.090 ± 6.844) 

1.9, (0.9, 5.4) 

(2.474 ± 2.169) 

1.8, (0.7, 4.2) 

(2.031 ± 2.711) 

1.4, (0.7, 1.8) 

*SD; standard deviation 

**Range; Interquartile ranges [25th-75th] 

  

Table 5. Correlations between anti-dsg 1 with cutaneous severity and Anti-dsg 3 with mucosal severity 

Anti-dsg1/3* Cutaneous severity (correlation with anti-dsg 1) Mucosal severity (correlation with anti-dsg 3) 

 r** p-value r p-value 

Baseline 0.673 <0.001 0.723 <0.001 

3 weeks 0.539 0.002 0.482 0.006 

6 months 0.906 <0.001 0.763 <0.001 

*Anti-dsg; Anti-desmoglein 

**Spearman's rho, Correlation Coefficient 
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Figure 3. IL-22 levels and trend during the study period: A) Three measurements of IL

outlier data are shown as well. B) Changes in IL

cytokine level of control is also shown. 

 

The mean level of IL-22 was lower in PV patients 

than in the control group at the baseline and 3 weeks of 

therapy (Table 2, 3). A decrease after 3 weeks and 

subsequent increase after 6 months of the

observed but changes over the time were not 

statistically significant (p=0.191, Table 2). IL

and changes during the study period (trend) are shown 

in Figure 3. 

Figure 4. Cutaneous and mucosal severity changes during the study time
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22 levels and trend during the study period: A) Three measurements of IL-22 levels in PV 

B) Changes in IL-22 levels during the time according to general linear 

22 was lower in PV patients 

baseline and 3 weeks of 

decrease after 3 weeks and 

increase after 6 months of therapy were 

hanges over the time were not 

=0.191, Table 2). IL-22 levels 

and changes during the study period (trend) are shown 

The mean level of IL-23 was higher in PV patients 

than in the control group at baseline, 3 weeks, and 6 

months of therapy (Table 2, 3). 

weeks and increase after 6 months of therapy were 

observed. Changes over the time were not statistically 

significant (p=0.381, Table 2). No specific trend was 

observed in IL-23 levels over the time.

 

Figure 4. Cutaneous and mucosal severity changes during the study time 
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evels in PV patients vs. controls. 

inear model. The mean 

23 was higher in PV patients 

control group at baseline, 3 weeks, and 6 

months of therapy (Table 2, 3). A decrease after 3 

weeks and increase after 6 months of therapy were 

Changes over the time were not statistically 

No specific trend was 

23 levels over the time. 
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Cutaneous and mucosal severity coincidently 

decreased during the study time (both with p<0.001, 

Figure 4). 

The correlation of anti-dsg 1 with cutaneous 

severity, and anti-dsg 3 with mucosal severity were 

statistically significant at baseline, 3 weeks and at 6 

months after the therapy. The data are shown in Table 

5. 

The correlation of cytokines (IL-1β, IL-6, IL-17, 

IL-22, and IL-23) with cutaneous severity and mucosal 

severity were calculated at baseline, 3 weeks and after 

6 months of therapy. Only the correlation of IL-6 with 

cutaneous severity at the baseline was nearly 

significant (p=0.052). 

 

DISCUSSION 

 

Understanding the cytokines profile pattern of PV 

leads to elucidate the pathogenesis of PV and possibly 

management of the disease. Changes in IL-1 (IL-1α and 

IL-1β) and IL-6, the two pro-inflammatory cytokines, 

have previously been reported in patients with PV.
16-19

 

Therefore, this study was performed to titrate the levels 

of IL-1β, IL-6, IL-23—the cytokines required for Th17 

differentiation—and the two specific Th17 cytokines, 

namely IL-17 and IL-22 in PV patients.
9,20

 The effect 

of CIST on the measured parameters was also assessed. 

In the current study, at the baseline, the mean level 

of IL-17 of PV patients was higher than the controls, 

but the difference was not significant. Studies of 

Sinha’s group showed a higher level of IL-17A in the 

active phase of PV.
8,9

 In other autoimmune diseases 

such as systemic lupus erythematosus, increased serum 

level of IL-17 compared to the healthy control was 

reported.
21

 In the present study, no significant change 

and no specific trend were observed in serum levels of 

IL-17 during the study period. Therefore, serum 

findings are not supportive of the role of IL-17 in the 

pathogenesis of PV. 

In the current study, at the baseline, the mean level 

of IL-22 in PV patients was non-significantly lower 

than the controls. In addition, the general linear model 

curve showed a positive (increasing) trend in IL-22 

levels in PV patients over the study period. Decreased 

serum IL-22 level in the active phase of the disease as 

well as increased IL-22 levels in the inactive phase of 

the disease—a positive trend—were observed in other 

autoimmune disease namely systemic lupus 

erythematosus.
22

 IL-22 is a member of the IL-10 related 

family, mostly produced by Th17 cells and has a 

protective and inflammatory nature.
23,24

 Since IL-22 

has been shown to play a protective and regenerative 

role on epithelial cells, it seems logical that its positive 

trend coincides with the healing process of PV.
25

 To the 

best of our knowledge, this is a new finding in PV; 

although further studies with a larger sample size are 

required to confirm this finding. 

In this study, at the baseline, the mean level of IL-

23 of PV patients was higher than the controls, but the 

difference was not significant. Similar to IL-17, no 

trend was found regarding serum IL-23 levels over 

time. As well as IL-17, the changes in IL-23 are 

negligible and with respect to the present results, IL-23 

did not play any role in the pathogenesis of PV. 

Increased levels of IL-1β and IL-6 on week 3 (Table 

4) and a decreasing trend after this period may be 

explained as follows. First, the onset of action of 

azathioprine is delayed (6-8 weeks) and its effect does 

not begin until after week 3.
26,27

 Second, on week 3 

most of the patients on corticosteroid therapy are still in 

the active phase of the disease and it takes 4 weeks to 

control the active disease.
28

 Thereafter, determination 

of IL-6 and IL-1β on week 3 did not show any 

decreased levels compared to the levels at the onset of 

therapy. After 3 weeks of therapy, due to the control of 

disease activity (decreased severity of the disease, 

Figure 4) and onset of the effects of the drugs, a 

decreasing trend in IL-6 and IL-1β levels was observed. 

As a result, it is concluded that the healing process is in 

accordance with decreasing trend of IL-6 and IL-1β 

levels. 

In the current study, in the active phase of PV, the 

difference between serum levels of IL-1β in patients 

and controls was not significant (Table 3). IL-1β 

showed a decreasing trend and the changes in cytokine 

levels during the 6 months of immunosuppressive 

therapy and follow-up were statistically significant 

(p=0.02). 

D’Auria et al. did not find any difference between 

IL-1β levels in PV patients during active or remission 

phases compared to controls.
29

 However, Keskin et al. 

reported a reduction in IL-1β level after treatment.
30

 

Previously, noticeable reductions of IL-1α and IL-1β 

were reported in serum of PV patients in prolonged 

clinical remission.
17

 Our findings on significant change 

and a decreasing trend in IL-1β levels are in accordance 

with these two latest studies.
17,30

 In other words, the 

healing process was in accordance with the decreasing 



Cytokine Serum Levels in Pemphigus Vulgaris  

Vol. 13, No. 3, June 2014                                                                                                                                      Iran J Allergy Asthma Immunol, Spring 2014 /181 

Published by Tehran University of Medical Sciences (http://ijaai.tums.ac.ir) 

trend in IL-1β levels. 

In the current study, in the active phase (baseline) 

of PV, the mean serum level of IL-6 was higher in 

patients compared to the control group. Stern et al. co-

cultured CD4+ T cells from peripheral blood leukocytes 

with CD56
+
, CD3

-
 NK cells of the same PV patients. 

They showed that the supernatants from the co-cultured 

cells and serum of the PV patients from the active 

phase of PV induced a significantly higher level of IL-

6, IL-8 and IFN-γ in comparison with the control 

group.31 Production of higher levels of IL-6 in the 

active phase of PV was in accordance with the results 

of the current study. Sinha showed a higher level of IL-

6, IFN-α, TNF-α, IL-5 and IL-2 either in the active or 

remission phase of PV in comparison with the control 

group.
8
 Our findings on IL-6 were also in accordance 

with Sinha’s results. 

A decreasing trend of IL-6 levels (after 3 weeks) 

was probably due to CIST. This decrease was 

comparable with the non-significant reduction of IL-6 

from active to remission phases of pemphigus by 

combination of prednisone and cyclophosphamide 

therapy in the study by Narbutt et al.
16

 In Narbutt et 

al.’s study, the level of IL-6, even after at least six 

months of therapy, was more than the controls’ which 

was similar to the finding in the current study (Table 

4).16 This means that in our study, the inhibition of IL-6 

by CIST was incomplete. 

Keskin et al. studied the serum levels of a panel of 

cytokines, including IL-6 and IL-1β in PV patients for 

18 months. Cytokines were measured every 3 months 

during therapy in two groups of patients; group one 

was treated with intravenous immunoglobulin (IVIg) 

and group two with CIST.
30 

In these two groups, the 

serum level of IL-6 and IL-1β gradually decreased due 

to therapy. In the IVIg group, the decrease in levels of 

IL-6 and IL-1β was more pronounced than that of the 

CIST group.
30

 In the present study, the levels of IL-6 at 

the baseline and changes during the study period were 

also similar to Keskin et al.’s report.  

According to Keskin et al., the decrease of pro-

inflammatory cytokines (IL-6 and IL-1β) in the CIST 

group was due to general immunosuppression, while a 

more pronounced decrease in the IVIg group was due 

to changes in the cytokine network regulation.
30

 

Chriguer et al. studied glucocorticoid sensitivity and 

pro-inflammatory cytokines in pemphigus patients 

(including PV and pemphigus foliaceus) and showed 

that the peripheral blood mononuclear cells (PBMC) of 

pemphigus patients produced higher levels of IL-6 and 

TNF-α in comparison with the control group. In the 

control group, the production of IL-6 and TNF-α were 

inhibited by low doses of dexamethasone, while in 

pemphigus patients, the levels of IL-6 and TNF-α 

remained elevated even when PBMC were treated with 

a high dose of dexamethasone. The study of Chriguer et 

al. showed that in vivo production of pro-inflammatory 

cytokines (IL-6 and TNF-α) were partially inhibited in 

pemphigus patients treated with dexamethasone 

(corticosteroid). The results of the current study along 

with Chriguer’s study are supportive of partial 

inhibition of IL-6 level by CIST.
32 

Non-significant reduction in serum IL-6 after 6 

months of CIST therapy in the current study could be 

explained with regard to the following studies: 

• Keskin et al. showed more reduction in IL-6 

levels during the time of IVIg treatment in PV patients 

in comparison with the CIST group
30

 and 

• Chriguer et al. showed partial and non-

significant inhibition of IL-6 secretion even after high 

doses of dexamethasone in PV patients.
32

 

Accordingly, we concluded that the reduction in IL-

6 cytokine levels is not complete in CIST therapy and 

to induce more response to therapy, additional anti-

cytokine (anti IL-6) or IVIg therapy might be needed 

for PV patients with severe and recalcitrant disease. 

At the baseline, there was a correlation between 

serum IL-6 levels and cutaneous severity (p=0.052, 

nearly significant). Previously, our group showed the 

correlation of IL-6 levels with severity of PV.
18

 These 

findings are supportive of a correlation between IL-6 

levels and the disease severity. 

In the current study, the values of anti-dsg 1 and 3 

(in accordance with disease severity, Figure 4) were 

significantly reduced after 6 months of 

immunosuppressive therapy which implies that the 

values of anti-dsg 1 and 3 might be used to monitor PV 

status.28 

In summary, this study showed that IL-6 levels in 

PV patients were higher than controls at the baseline. 

According to general linear model, IL-6 and IL-1β 

levels showed a decreasing trend during the treatment. 

In regard to IL-22, there was a positive trend during the 

study period. Our study showed that due to partial 

inhibition of pro-inflammatory cytokine IL-6, several 

cases of severe PV may be refractory to CIST. Thus, 

additional treatment using anti-cytokine therapy (anti 

IL-6) might be helpful in management of such 
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problematic cases.
9
 Anti-cytokine therapy is in its 

infancy of emergence; however, several studies are 

supportive of anti-cytokine therapy (tumor necrosis 

factor-α inhibitor: infliximab) in recalcitrant cases of 

PV.33,34 Our study, in agreement with some other 

studies, is supportive of the use of anti-cytokine, 

especially anti IL-6 in the treatment of recalcitrant PV. 

Relatively, a short period of follow-up (6 months) 

and loss to follow-up (12 patients) are two major 

limitations of the present study. In this regard, further 

studies with more prolonged follow-up and larger 

sample sizes are required to confirm the present 

findings.  

In conclusion, our findings on IL-1β and IL-6 agree 

with previous studies and are further evidence for 

participation of these two cytokines in the pathogenesis 

of PV.
16,17

 The positive trend of IL-22, a cytokine of 

Th17 and Th22 cells, is a new finding and needs further 

studies to be proven.
10

  

 

ACKNOWLEDGEMENTS 

 
This work has been supported by the grant (No. 90-

03-30-15046) from the Vice-chancellor for Research of 

Tehran University of Medical Sciences. 

 

REFERENCES 

 
1.  Hertl M, Veldman C. T-cellular autoimmunity 

against desmogleins in pemphigus, an 

autoantibody-mediated bullous disorder of the skin. 

Autoimmun Rev 2003; 2(5):278-83. 

2. Hertl M, Eming R. Autoimmune bullous skin 

disorders. In: Hertl M, editor. Autoimmune diseases 

of the skin (pathogenesis, diagnosis, management). 

Wien: Springer 2011:34-48. 

3. Satyam A, Khandpur S, Sharma VK, Sharma A. 

Involvement of T(H)1/T(H)2 cytokines in the 

pathogenesis of autoimmune skin disease-

Pemphigus vulgaris. Immunol Invest 2009; 

38(6):498-509. 

4. Mortazavi H, Amirzargar AA, Valikhani M, Hallaji 

Z, Daneshpazhouh M, Nazemi Tabrizi MJ, et al. 

The Influence of Treatment of Pemphigus Vulgaris 

on the Serum Level of Cytokines. Iranian Journal of 

Dermatology 2008; 11(1):11-6. 

5. Afzali B, Lombardi G, Lechler RI, Lord GM. The 

role of T helper 17 (Th17) and regulatory T cells 

(Treg) in human organ transplantation and 

autoimmune disease. Clin Exp Immunol 2007; 

148(1):32-46. 

6. Blauvelt A. T-helper 17 cells in psoriatic plaques 

and additional genetic links between IL-23 and 

psoriasis. J Invest Dermatol 2008; 128(5):1064-7. 

7. Arakawa M, Dainichi T, Yasumoto S, Hashimoto 

T. Lesional Th17 cells in pemphigus vulgaris and 

pemphigus foliaceus. J Dermatol Sci 2009; 

53(3):228-31. 

8. Sinha AA. Constructing immunoprofiles to 

deconstruct disease complexity in pemphigus. 

Autoimmunity 2012; 45(1):36-43. 

9. Giordano CN, Sinha AA. Cytokine networks in 

Pemphigus vulgaris: An integrated viewpoint. 

Autoimmunity 2012; 45(6):427-39. 

10. Eagar TN, Miller SD. Helper T-cell subsets and 

control of the inflammatory response. In: Rich RR, 

Fleisher TA, Shearer WT, Schroeder Jr. HW, Frew 

AJ, Weyand CM, editors. Clinical Immunology: 

Principles and Practice. China: Elsevier Saunders, 

2013: 203-14. 

11. Abbas A, Lichtman A, Pillai S. Cellular and 

molecular immunology. 7 ed. Philadelphia: Elsevier 

Saunders; 2012. 

12. Ludwig RJ, Schmidt E. Cytokines in autoimmune 

bullous skin diseases. Epiphenomena or 

contribution to pathogenesis? G Ital Dermatol 

Venereol 2009; 144(4):339-49. 

13. Chams-Davatchi C. Prevalence and treatment of 

pemphigus in Iran. Dermatol Clin 2011 ; 29(4):681-

3. 

14. Sharma VK, Prasad HR, Khandpur S, Kumar A. 

Evaluation of desmoglein enzyme-linked 

immunosorbent assay (ELISA) in Indian patients 

with pemphigus vulgaris. Int J Dermatol 2006; 

45(5):518-22. 

15. Mortazavi H, Kiavash K, Esmaili N, Chams-

Davatchi C. Correlation of pemphigus vulgaris 

antibody titers by indirect immunofluorescence 

with activity of disease based on pemphigus area 

and activity score (PAAS). Acta Medica Iranica 

2008; 46(3):239-44. 

16. Narbutt J, Lukamowicz J, Bogaczewicz J, Sysa-

Jedrzejowska A, Torzecka JD, Lesiak A. Serum 

concentration of interleukin-6 is increased both in 

active and remission stages of pemphigus vulgaris. 

Mediators Inflamm 2008; 2008:875394. 

17. Bhol KC, Desai A, Kumari S, Colon JE, Ahmed 

AR. Pemphigus vulgaris: the role of IL-1 and IL-1 



Cytokine Serum Levels in Pemphigus Vulgaris  

Vol. 13, No. 3, June 2014                                                                                                                                      Iran J Allergy Asthma Immunol, Spring 2014 /183 

Published by Tehran University of Medical Sciences (http://ijaai.tums.ac.ir) 

receptor antagonist in pathogenesis and effects of 

intravenous immunoglobulin on their production. 

Clin Immunol 2001; 100(2):172-80. 

18. Mortazavi H, Babaeijandaghi F, Akbarzadeh M, 

Rezaei N, Amirzargar AA, Daneshpazhooh M, et 

al. The influence of systemic therapy on the serum 

levels of IL-6 and IL-8 in pemphigus vulgaris. J Eur 

Acad Dermatol Venereol 2011; 27(3):387-90. 

19. Paul WE. Fundamental Immunology. 7 ed. 

Philadelphia: Lippincott williams & wilkins, 2013. 

20. Cho KA, Suh JW, Lee KH, Kang JL, Woo SY. IL-

17 and IL-22 enhance skin inflammation by 

stimulating the secretion of IL-1beta by 

keratinocytes via the ROS-NLRP3-caspase-1 

pathway. Int Immunol 2012; 24(3):147-58. 

21. Zhao XF, Pan HF, Yuan H, Zhang WH, Li XP, 

Wang GH, et al. Increased serum interleukin 17 in 

patients with systemic lupus erythematosus. Mol 

Biol Rep 2010; 37(1):81-5. 

22. Cheng F, Guo Z, Xu H, Yan D, Li Q. Decreased 

plasma IL22 levels, but not increased IL17 and 

IL23 levels, correlate with disease activity in 

patients with systemic lupus erythematosus. Ann 

Rheum Dis 2009; 68(4):604-6. 

23. Sanjabi S, Zenewicz LA, Kamanaka M, Flavell RA. 

Anti-inflammatory and pro-inflammatory roles of 

TGF-beta, IL-10, and IL-22 in immunity and 

autoimmunity. Curr Opin Pharmacol 2009; 

9(4):447-53. 

24. Quesniaux V, Ryffel B, Padova FD. Th17 cells: 

Role in inflammation and autoimmune diseases. 1 

ed. Parnham MJ, editor. Berlin: birkhäuser verlag 

AG; 2009. 

25. Eyerich S, Eyerich K, Cavani A, Schmidt-Weber C. 

IL-17 and IL-22: siblings, not twins. Trends 

Immunol 2010; 31(9):354-61. 

26. Scerri L. Azathioprine in dermatological practice. 

An overview with special emphasis on its use in 

non-bullous inflammatory dermatoses. Adv Exp 

Med Biol 1999; 455:343-8. 

27. Patel AA, Swerlick RA, McCall CO. Azathioprine 

in dermatology: the past, the present, and the future. 

J Am Acad Dermatol 2006; 55(3):369-89. 

28. Tanikawa A, Amagai M. Pemphigus treatment in 

Japan. Dermatol Clin 2011; 29(4):685-6. 

29. D'Auria L, Bonifati C, Mussi A, D'Agosto G, De 

Simone C, Giacalone B, et al. Cytokines in the sera 

of patients with pemphigus vulgaris: interleukin-6 

and tumour necrosis factor-alpha levels are 

significantly increased as compared to healthy 

subjects and correlate with disease activity. Eur 

Cytokine Netw 1997; 8(4):383-7. 

30. Keskin DB, Stern JN, Fridkis-Hareli M, Razzaque 

Ahmed A. Cytokine profiles in pemphigus vulgaris 

patients treated with intravenous immunoglobulins 

as compared to conventional immunosuppressive 

therapy. Cytokine 2008; 41(3):315-21. 

31. Stern JN, Keskin DB, Barteneva N, Zuniga J, Yunis 

EJ, Ahmed AR. Possible role of natural killer cells 

in pemphigus vulgaris - preliminary observations. 

Clin Exp Immunol 2008; 152(3):472-81. 

32. Chriguer RS, Roselino AM, de Castro M. 

Glucocorticoid sensitivity and proinflammatory 

cytokines pattern in pemphigus. J Clin Immunol 

2012; 32(4):786-93. 

33. Pardo J, Mercader P, Mahiques L, Sanchez-Carazo 

JL, Oliver V, Fortea JM. Infliximab in the 

management of severe pemphigus vulgaris. Br J 

Dermatol 2005; 153(1):222-3. 

34. Jacobi A, Shuler G, Hertl M. Rapid control of 

therapy-refractory pemphigus vulgaris by treatment 

with the tumour necrosis factor-alpha inhibitor 

infliximab. Br J Dermatol 2005; 153(2):448-9.

 


