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Abst rac t
Introduction: Scalp involvement in the course of pemphigus is observed in 16–60% of patients. 
Aim: To determine the prognostic significance of scalp involvement in pemphigus vulgaris and pemphigus foliaceus.
Material and methods: A total of 75 patients (46 with pemphigus vulgaris, 29 with pemphigus foliaceus) were 
included into this prospective study. The following clinical data were analyzed: Pemphigus Disease Area Index, 
time to complete clinical remission and duration of complete clinical remission. Indirect immunofluorescence and 
enzyme-linked immunosorbent assay were performed to monitor serum pemphigus antibodies.
Results: Scalp involvement was observed in 30/46 (65.2%) patients with pemphigus vulgaris and 28/29 (96.6%) 
patients with pemphigus foliaceus. A positive correlation was found between scalp involvement and general dis-
ease severity as measured by the Pemphigus Disease Area Index (r = 0.7, p < 0.05). The time required to achieve 
a complete clinical remission in patients with and without scalp involvement was 39.1 ±47.1 and 9.1 ±7.8 months, 
respectively. The duration of complete clinical remission was 14.1 ±17.4 and 105.7 ±108.8 months, respectively. 
The respective time required to achieve serological remission was 37.7 ±58.5 and 15.5 ±18.8 months, whereas  
the duration of serological remission was 9.2 ±18.8 and 39.1 ±60.1 months, respectively. The average concentra-
tion of anti-desmoglein 1 autoantibodies was significantly higher in patients with scalp involvement compared to 
patients without scalp involvement (109.9 ±68.0 U/ml and 21.3 ±39.4 U/ml). 
Conclusions: Scalp involvement in pemphigus is associated with a higher disease severity, longer time required to 
achieve complete clinical and serological remission and may indicate the need for a more aggressive therapeutical 
approach.
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Introduction

Pemphigus is a group of autoimmune bullous dis-
eases of the skin and mucous membranes characterized 
by the presence of autoantibodies targeting desmogleins 
(Dsg). According to literature data, scalp involvement is 
observed in 16–60% of patients, with a similar frequency 
in pemphigus vulgaris (PV) and pemphigus foliaceus (PF) 
[1–4]. The high frequency of scalp involvement in pemphi-
gus may be associated with the expression of desmoglei-
ns in hair follicles [5]. It was reported that desmoglein 1  
is located in the inner root sheath and the innermost lay-
ers of the outer root sheath, whereas the distribution of 
desmoglein 3 depends on the keratinization type and is 
expressed in all layers of the outer root sheath in the ar-
eas of trichilemmal keratinization and in the basal layers 
in the areas of epidermal keratinization [6, 7]. Literature 
data show that scalp lesions may be long-lasting and 

resistant to treatment [8]. The possible significance of 
scalp involvement for the clinical course and immuno-
pathological features of pemphigus has not been eluci-
dated to date.

Aim

The aim of the study was to evaluate the clinical 
and prognostic significance of scalp involvement in the 
course of pemphigus.

Material and methods

A total of 75 patients with immunologically and his-
topathologically confirmed pemphigus (46 with PV and 
29 with PF) were evaluated prospectively in this observa-
tional study. The patients were divided into two groups: 
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patients with scalp involvement (58/75, 77.3%) and with-
out scalp lesions (17/75, 22.7%). The study groups did 
not differ significantly as regards age or sex. Initial treat-
ment regimens were comparable in both groups, with 
the patients with PV receiving prednisone at the dose of  
1.0 mg/kg/day with azathioprine at the dose of 1–2 mg/
kg/day, and the patients with PF being treated with pred-
nisone at the dose of 0.5–0.75 mg/kg/day. The analysis 
included the evaluation of the sequence of appearance 
of pemphigus lesions. The clinical activity and damage at 
enrollment were evaluated using the Pemphigus Disease 
Area Index for the skin, scalp and mucous membranes  
[9, 10]. Enzyme-linked immunosorbent assay was per-
formed to assess anti-desmoglein 1 and anti-desmoglein 3  
antibody concentration in the serum (Mesacup-2 Des-
moglein Test, Nagoya, Japan, positive values ≥ 20 U/ml).  
Indirect immunofluorescence with the use of monkey 
and guinea pig esophagus mucous membranes as sub-
strates was performed to determine the titer of pemphi-
gus antibodies. 

The time needed to achieve complete clinical remis-
sion, the duration of complete clinical remission, the time 
needed to achieve serological remission as well as the 
duration of serological remission were analyzed. Com-
plete clinical remission was defined, according to the 
consensus statement of 2008, as no new or established 
lesions in patients being off all systemic therapy for at 
least 2 months or patients receiving minimal therapy de-
fined as less than or equal to 10 mg/day of prednisone 
or prednisolone [11]. Serological remission was defined 
as the achievement of negative results in indirect immu-
nofluorescence. Resistance to treatment of scalp lesions 
was defined as the maintenance of lesions in this loca-

tion despite the resolution of lesions in other locations 
lasting for more than 2 months.

Statistical analysis

The results were analyzed using Statistica 12 soft-
ware. Normality was tested using Shapiro-Wilk and Lil-
liefors tests. Mann-Whitney U test was used to compare 
two study groups. The statistical significance level was 
set at p < 0.05. Correlations between variables were 
tested using linear regression analysis. High-grade cor-
relation was defined as r (correlation coefficient) > 0.5.

Results

General data

The group of patients with scalp involvement  
(28 women and 30 men) consisted of 30 patients with PV 
and 28 patients with PF. The average age was 59.4 ±16.2 
years. The average time from the diagnosis to enrollment 
was 68.5 ±93.5 months. 

The group without scalp involvement (12 women and 
5 men) consisted of 16 patients with PV and 1 patient 
with PF. The average age was 56.2 ±17.1 years. The aver-
age time from the diagnosis to enrollment was 72.4 ±82.4 
months.

Scalp involvement in pemphigus

Scalp involvement was observed in 30/46 (65.2%) pa-
tients with PV and 28/29 (96.6%) patients with PF. 

The scalp was the first, second and third site of pem-
phigus in 8/58 (13.8%), 23/58 (39.7%) and 11/58 (19.0%) 
cases, respectively. On average, scalp lesions occurred 

Table 1. Disease characteristics in patients with pemphigus vulgaris and pemphigus foliaceus with scalp involvement

Variable PV with scalp
involvement

PF with scalp
involvement

Statistical significance of 
differences between PV and PF 

with scalp involvement (p < 0.05)*

Development of scalp lesions 
[months after disease onset]

25.3 ±41.2
(n = 28)

7.0 ±12.5
(n = 27)

0.01

PDAI scalp activity score-0 8/30 (26.7%) 2/28 (7.1%) 0.1

PDAI scalp activity score-1 5/30 (16.7%) 3/28 (10.7%) 0.57

PDAI scalp activity score-2 3/30 (10.0%) 5/28 (17.9%) 0.45

PDAI scalp activity score-3 4/30 (13.3%) 2/28 (7.1%) 0.49

PDAI scalp activity score-4 2/30 (6.7%) 9/28 (32.1%) 0.04

PDAI scalp activity score-10 8/30 (26.7%) 7/28 (25.0%) 0.91

Scalp as the first location 3/30 (10.0%) 5/28 (17.9%) 0.45

Scalp as the second location 11/30 (36.7%) 12/28 (42.9%) 0.75

Scalp as the third location 7/30 (23.3%) 4/28 (14.3%) 0.47

Scalp lesions resistant to treatment 20/30 (66.7%) 19/28 (67.9%) 0.97

PV – pemphigus vulgaris, PF – pemphigus foliaceus, PDAI – Pemphigus Disease Area Index at enrollment, *statistical significance at p < 0.05.
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16.3 ±31.9 months after the onset of disease, significantly 
later in PV (25.3 ±41.2 months) in comparison to PF (7.0 
±12.5 months; p = 0.01). In 34/58 (58.6%) patients, the 
scalp was the site of persistent residual lesions. Scalp 
lesions were resistant to treatment in 39/58 (67.2%) pa-
tients. 

In the group of patients with scalp involvement, 
the average Pemphigus Disease Area Index (PDAI) 
scalp activity score was 3.7 ±4.1 in PV and 4.8 ±3.4 in PF  
(p = 0.12). 

The details are shown in Table 1.

Disease severity in patients with scalp involvement

The group of patients with scalp involvement sig-
nificantly differed from the group of patients without 
scalp involvement in terms of PDAI skin activity score, 
PDAI skin damage score and PDAI mucosa activity score 
(Table 2). The respective variables were 8.3 ±7.7 and 2.8 
±6.1 for PDAI skin activity score, 1.2 ±1.8 and 0.2 ±1.0 for 
PDAI skin damage score, 2.7 ±8.2 and 9.1 ±15.5 for PDAI 
mucosa activity score.

A positive correlation between PDAI scalp activity 
score and PDAI skin activity score was observed (r = 0.7, 
p < 0.05) (Figure 1).

Statistically significant differences between groups 
of pemphigus patients with and without scalp involve-
ment were also observed in terms of such variables as 
the average time needed to achieve complete clinical 
remission (39.1 ±47.0 months vs. 9.1 ±7.8 months; p = 
0.02), the average duration of complete clinical remission  
(14.1 ±17.4 months vs. 105.7 ±108.8 months, p = 0.03), 
the average time needed to achieve serological remission 
(37.7 ±58.5 months vs. 15.5 ±18.8 months; p = 0.01) and 
the average duration of serological remission (9.2 ±18.8 
months vs. 39.1 ±60.1 months; p = 0.03).

In the group of patients with scalp involvement, the 
time needed to achieve complete clinical remission was 
44.7 ±53.3 months in PV and 29.0 ±32.5 months in PF. The 
average duration of complete clinical remission was 15.2 
±21.8 months in PV and 12.6 ±8.9 months in PF. The aver-
age time needed to achieve serological remission was 
47.8 ±71.3 months and 20.4 ±19.8 months, respectively. 
The average duration of serological remission was 12.5 
±24.3 months and 5.6 ±8.7 months, respectively. The dif-
ferences were not statistically significant. Patients with 
PV and PF with scalp involvement differed significantly 
in terms of PDAI skin activity score (5.8 ±7.6 vs. 11.0 ±7.6; 
p = 0.005).

Detailed data are shown in Table 2.

Pemphigus antibodies

The group of patients with scalp involvement and 
without scalp involvement significantly differed in terms 
of the highest median titer on guinea pig esophagus, 
which was 160 (0–5120) and 40 (0–320), respectively. 

The average concentration of anti-Dsg1 autoantibodies 
was 109.9 ±68.0 U/ml in the group of patients with scalp 
involvement and 21.3 ±39.4 U/ml in the group without 
scalp involvement (p = 0.003). 

The average concentration of anti-desmoglein 1 au-
toantibodies correlated positively with PDAI scalp activity 
score (r = 0.7, p < 0.05) (Figure 2).

Table 2 summarizes the differences between groups 
of patients with and without scalp involvement in the 
course of pemphigus.

Discussion

The frequency of scalp involvement in the course of 
pemphigus is estimated at 16–60% [1–4]. The scalp is 
the second (after oral mucosa) or the third most com-
mon location (after mucous membranes and trunk) of 
PV [5, 9, 12]. Arya et al. reported the prevalence of scalp 
involvement separately for both types of pemphigus be-

Figure 1. Correlation between PDAI scalp activity score and 
PDAI skin activity score at enrollment
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Figure 2. Correlation between PDAI scalp activity score and 
anti-desmoglein 1 antibody concentration at enrollment
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ing 18.6% in PV and 16% in PF [4]. Our results show that 
the frequency of scalp involvement in patients with pem-
phigus is 77.3%. The frequency was higher in PF (96.6%) 
than in PV (65.2%). According to literature data, the scalp 
is the first location in 9–15% of patients with pemphigus 
[2, 3, 13]. In our group, the scalp was the first location 
of pemphigus in 8/75 (10.7%) cases, which is consistent 
with the previous data. Furthermore, in 23/75 (30.7%) 
patients, the scalp was the second location and in 11/75 
(14.6%), it was the third site of pemphigus lesions. Scalp 
lesions occurred earlier in the course of PF in comparison 
with PV, which has not been reported before. 

The high prevalence of scalp involvement in pemphi-
gus may be associated with antigen load in this area [5]. 
Several studies showed that the scalp, and hair follicles 
in particular, are the site of a significant concentration of 
PV [12] and PF antigens [14]. The presence of desmogleins 
in hair follicles was investigated in detail [12]. These data 
show that desmoglein 1 is expressed in the inner root 
sheath and the innermost layers of the outer root sheath 
as well as epidermal suprabasal cells. Desmoglein 2,  
an antigen of a less prominent role in pemphigus, is 
highly expressed in the least differentiated cells of the 
cutaneous epithelium, including the hair follicle bulge of 
the fetus and adult, bulb matrix cells and the basal layer 
of the outer root sheath. The expression of desmoglein 3  
in the hair follicle depends on the keratinization type. In 
the areas of trichilemmal keratinization of the hair fol-
licle, desmoglein 3 is expressed throughout all layers of 
the outer root sheath, while in the areas of epidermal ke-
ratinization, its expression is limited mainly to the basal 
layer. Moreover, a strong expression of Dsg3 is detected 
in the medulla. Desmoglein 4 is mainly expressed in the 
hair shaft cortex, the lower hair cuticle and the upper 
inner root sheath [6, 15]. Some authors suggested that 
desmoglein 4 may play a role as an additional autoan-
tigen in PV [6].

Scalp is rarely the site of isolated pemphigus lesions. 
Cases of unilesional PV of the scalp have been described 
previously, with one of them developing at the site of 
a surgical trauma [16, 17]. Isolated scalp erosions have also 
been reported in PF [18]. Furthermore, cases of pemphigus 
vegetans confined to the scalp were described in the lit-
erature [19–21]. In our group we did not observe patients 
with scalp involvement as the sole manifestation through-
out the course of pemphigus. However, we have observed 
that in 58.6% of the patients with scalp involvement, the 
scalp was the site of residual pemphigus lesions. 

Scalp lesions in pemphigus tend to be recalcitrant [8]. 
In our study the resistance to treatment, defined as the 
maintenance of scalp lesions despite resolving lesions in 
other locations, was 67.2% and was comparable in both 
types of pemphigus. 

To our knowledge, to date there have been no reports 
on scalp involvement in pemphigus basing on an objec-
tive evaluation of the severity of scalp lesions in pem-

phigus. In our study we used PDAI to assess the activity 
and damage of skin and scalp involvement as well as the 
activity of mucosa involvement [9]. Our results show that 
the severity of scalp involvement is positively correlated 
with the severity of skin involvement. 

Indirect immunofluorescence and enzyme-linked im-
munosorbent assay are useful tools in monitoring pem-
phigus activity [22, 23]. In the study of Maragno et al. 
performed in 18 patients with PV and 20 patients with 
PF, direct immunofluorescence revealed predominance 
of IgG4 and IgG1 deposits in the hair follicles, indepen-
dently from disease activity [24]. To our knowledge, thus 
far there have been no data addressing the correlation of 
the serum autoantibody profile and activity of scalp le-
sions in patients with pemphigus. Our study results show 
that patients with scalp involvement have higher median 
autoantibody titers on guinea pig esophagus as well as 
higher serum concentration of anti-desmoglein 1 auto-
antibodies. Furthermore, a positive correlation between 
PDAI scalp activity and anti-Dsg1 autoantibodies levels 
was observed.

There are currently no literature data addressing the 
possible association of scalp involvement with clinical 
and serological remission. Our results show that scalp in-
volvement in the course of pemphigus is associated with 
a higher general disease severity, a longer time required 
to achieve complete clinical remission, and a shorter du-
ration of complete clinical remission. The achievement 
of serological remission, defined as the negative result of 
indirect immunofluorescence on monkey and guinea pig 
esophagus, was delayed and the duration of serological 
remission was significantly shortened. 

Conclusions

Our results show that scalp involvement may be 
a marker of a severe course of pemphigus. Therefore, it 
may be hypothesized that patients with scalp involve-
ment should receive a more intensive immunosuppres-
sive therapy to achieve clinical and serological remission. 
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