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Abstract
Background: Pemphigus and pemphigoid disorders produce blistering cutaneous lesions. Earlier case reports 
state that nail involvement is  uncommon in these autoimmune blistering disorders.
Aims and Objectives: To study nail changes in autoimmune blistering disorders.
Methods: A case‑control study was conducted where 40 cases and 40 controls were evaluated for nail changes.
Results: Nail changes were seen in 72.5% of cases and 17.5% of controls. The most common nail findings were 
paronychia and onychorrhexis.
Limitations: Small sample size; short study duration; nail biopsy could not be done.
Conclusion: Our findings indicate that the inflammatory nature of the blistering cutaneous disease is often reflected 
conspicuously in the nails.
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Introduction
Autoimmune blistering disorders including pemphigus and the 
pemphigoid group are characterised by autoantibodies against 
desmosomal or basement membrane zone proteins, and manifest 
primarily with cutaneous and oral lesions.The incidence of nail  
changes in these disorders, which has been thought to be rare, has 
been found to be high in a few recent studies.1 Nail involvement 
may occur as the target antigens are expressed in the proximal 
nail fold, nail matrix, and hyponychium. It may correlate with the 
severity of mucocutaneous symptoms and disease duration.1 Nail 
manifestations can also be a result of the extension of adjacent 
bullae to the nail.2 Appropriate treatment improves the cutaneous as 
well as nail lesions. In this study, we evaluated the incidence of nail 
changes in autoimmune blistering disorders and compared it with 
that in an age‑ and sex‑matched control group.

Methods
Forty consecutive cases of autoimmune blistering disorders 
attending the dermatology outpatient department of Yenepoya 
Medical College, Mangalore, Karnataka, from October 2016 to 
December 2016, were included in this study after obtaining ethical 
clearance .  All  old  and  new  cases  confirmed  by  histopathology 

and  direct  immunofluorescence  were  included.  Forty  healthy 
controls of corresponding age and sex were selected at random 
and taken as a comparative group. (Age and sex matched controls 
were selected at random). Complete dermatological examination 
was  performed with special attention to nail changes by all the study 
authors. Photographic documentation of mucocutaneous lesions 
and nails were done after obtaining patients’ consent. Nail changes 
in both cases and controls were interpreted separately by two 
experienced dermatologists, Dr Manjunath M.S. and Dr Vishal B. 
Collected   data were  analyzed  by  both  descriptive  and  inferential 
statistical methods. Data frequency was measured using percentages, 
means and standard deviations. Significance was measured using a 
Chi‑square test, P < 0.05 being considered significant. Analysis was 
performed using  SPSS software version 16 (SPSS Inc., 233 South 
Wacker Drive, 11th Floor, Chicago, IL 60606‑6412).

Results
Twenty‑nine (72.5%) out of the 40 cases and 7 (17.5%) out of 
the 40 controls had nail changes The mean age of patients was 
44.5 ± 12.9 years. The male‑to‑female ratio was 1:2.1 in both the 
groups. The frequency of nail changes in each blistering disorder is 
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shown in  Figure 1 and the frequencies of various nail changes are 
as in Table 1.

The presence of paronychia, onychorrhexis, distal lateral 
onycholysis, Beau’s lines, onychomadesis and pterygium in the case 
group was found to be statistically significant (P < 0.05) compared 
to controls.

The duration of disease at presentation varied widely (1 to 
24 months) with an average of 5.8 months. Average disease duration 
was 2.9 months in those without nail changes, and 7 months in those 
with nail changes. The average duration between disease onset and 
nail changes was 4.2 months for onychorrhexis, 4.2 months for 
paronychia, 2.5 months for distal lateral onycholysis, and 3 months 
for Beau’s lines. Twenty‑two (55%) patients presented with an acute 
flare of their disease, and nail involvement was present in all these 
cases.

Based on the percentage of body surface area involved, the 
autoimmune  blistering  disorder  was  graded  as mild  (≤20%  body 
surface area) or severe (>20% of body surface area). Twenty‑one out 
of the 23 cases with severe disease had nail changes. This association 
between severity of disease and nail changes was found statistically 
significant (P = 0.0021). Further, using the Pemphigus Disease Area 
Index scoring system, mucosal involvement was also categorised as 
mild (score <15), moderate (score = 15–45), or severe (score >45). 
Out of the 28 patients with mucosal involvement, 18 (64.3%)  had 
mild  involvement,  7  (25%) moderate,  and  3  (10.7%)  had  severe 
involvement. Nail involvement was seen in 13 patients out of those 
with mild mucosal involvement and in all patients with moderate 
or severe mucosal involvement. However, these findings were not 
found to be statistically significant (P = 0.082).

Out of the 25 patients with pemphigus vulgaris, 20 (80%) 
had nail changes including paronychia (40%) [Figure 2], 
onychorrhexis  (32%), onychomycosis  (16%), Beau’s  lines  (12%), 
and onychomadesis (4%). Eight had painful acute paronychia 
around fingernails,  along with extensive blistering over  the upper 
extremities [Figure 2]. Another two had chronic paronychia from 
long before disease onset, attributed to regular prolonged contact 
with water. In both these cases, nail‑ fold swelling increased after 
the onset of pemphigus [Figure 3]. Two controls also had chronic 
paronychia attributable to prolonged contact with water. We did 
not observe paronychia to be a sign heralding exacerbation prior 
to onset of disease, nor did we elicit such a history from patients in 
our study.
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Figure 1: Frequency of nail changes in autoimmune bullous disorders

Table 1: Clinical manifestations of nail changes and their 
frequency in autoimmune bullous disorders (n=40)

Nail changes Number of 
cases (%)

Diagnosis Number of 
controls %

Paronychia* 14 (35) PV (10), PVg (1), BP (3) 2 (5)
Onychorrhexis* 12 (30) PV (8), PNP (2), BP (2) 4 (10)
Distal lateral 
onycholysis*

6 (15) PV (4), BP (2) 1 (2.5)

Beau’s lines* 6 (15) PV (3), PF (1), BP (2) 0
Onychomadesis 4 (10) PNP (2), PV (1), BP (1) 0
Pterygium 3 (7.5) PV (1), PNP (2) 0
Subungual 
hyperkeratosis

1 (2.5) BP (1) 0

Longitudinal 
melanonychia

1 (2.5) BP (1) 0

Onychodystrophy 1 (2.5) PV (1) 0
*There were multiple nail findings in some patients. PV: Pemphigus vulgaris, 
PVg: Pemphigus vegetans, BP: Bullous pemphigoid, PNP: Paraneoplastic 
pemphigus, PF: Pemphigus foliaceus

Figure 2: Acute paronychia involving the right ring finger in a patient with 
pemphigus vulgaris

Nail changes were seen in 5 out of 7 cases of bullous 
pemphigoid  and  in  all  3  cases  of  paraneoplastic  pemphigus 
(pterygium, onychomaedesis, and onychorrhexis). On the other 
hand, out of 3 cases of pemphigus foliaceus, only 1 with extensive 
blisters had Beau’s lines [Figure 4].

Paronychia was the most common finding overall, seen in 14 (35%) 
cases. It was also the most frequent (12/22, 54.5%) nail change 
seen after disease exacerbation. Six patients who had had repeated 
exacerbations were found to have multiple Beau’s lines.

Onychorrhexis was noted in 12 (30%) patients [Figure 5]. Out of the 
12,   four had only mild ridging without any discomfort, present from 
before the onset of disease. These 4 patients (2 each with pemphigus 
vulgaris and bullous pemphigoid) were between 55 and 80 years of age.

Onychorrhexis    was mainly noted in the older age group and was 
seen above the age of 45 years in 11 out of 12 cases, Only one 
younger (37‑year‑old male) patient with paraneoplastic pemphigus 
had onychorrhexis. The association of onychorrhexis with age was 
found to be significant in the case group (P < 0.001) as well as in the 
control group (P = 0.017).

Six patients had periungual bullae and all of them had pemphigus 
vulgaris [Figures 3 and 6]. Paronychia was seen in the involved and 



Gopal, et al. Nail changes in autoimmune blistering disorders: A case control study

adjacent nails in 5 of these cases. Fingernails were more commonly 
affected than toenails. Tzanck smears from the periungual bullae 
showed acantholytic cells. The association of periungual bullae 
with paronychia was significant (P = 0.042). Three of these cases 
also  had  distal  lateral  subungual  onychomycosis  (confirmed  by 
potassium hydroxide mounts), and 1 had onychomadesis [Figure 7]. 

Six patients who were on immunosuppressive therapy had distal lateral 
onycholysis  suggestive  of  onychomycosis  [Figure  6] .  Pterygium 
formation was seen in 2 cases of paraneoplastic pemphigus [Figure 8] 
and 1 case of severe pemphigus vulgaris. Other nail manifestations 
such as subungual hyperkeratosis (2.5%, 1/40), onychodystrophy 
(2.5%, 1/40), pits (2.5%, 1/40), and longitudinal melanonychia 
(2.5%, 1/40) were also seen.

Discussion
Sinclair et al. showed that staining for epidermal hemidesmosomal 
and basement membrane zone antigens do not differ in the nail. 
These antigens are also expressed in the nail fold, nail matrix, and 
hyponychium.3 Autoimmune blistering disorders are relatively 
uncommon dermatoses and very few studies have looked at nail 
changes in them. We found only one review by Tosti et al. on nail 
changes in these disorders.1

Pemphigus and pemphigoid disorders have been extensively studied 
in terms of etiology, clinical manifestations, and therapeutic protocols. 
Though earlier literature described nail involvement in these 
disorders as uncommon,4 some recent studies indicate otherwise. Nail 
changes are common in patients with long‑standing disease because 
of  accumulated  inflammatory  effects,1 though in our study, nail 
involvement occurred from 1 month to 24 months after disease onset.

Nail fold changes have been reported in pemphigus.2,4,5‑8 In 
pemphigus vulgaris, paronychia is regarded as a sign heralding 
exacerbation.9 It was seen in 11 out of 25 cases in our study, including 
1 case of pemphigus vegetans. In all, it developed either with the 
initial presentation or at the time of exacerbations. However, we 
did not observe paronychia prior to the onset of mucocutaneous 
lesions.8 Paronychia occurs as a result of acantholysis of lateral 
nail fold epidermis and usually resolves with immunosuppressant 
therapy.10 Staphylococcus aureus and Candida albicans have been 
isolated in acute paronychia due to pemphigus vulgaris.11

Onychorrhexis was the second most common finding in our study. 
This is the longitudinal ridging of the nail plate, often associated 
with nail thinning, and indicates defective keratinization of the 
proximal nail matrix. Mild ridging is common in old age which 
might explain its significant persistence in the older age group even 
after treatment, as well as its occurrence in controls of similar age. 
However, it was seen in both our cases of paraneoplastic pemphigus 
and in 6 cases of pemphigus vulgaris after disease onset, wherein it 
may have occurred because of nail matrix damage.12

There is a higher prevalence of onychomycosis in patients 
with autoimmune diseases. Six of our patients who were on 
immunosuppressive therapy developed distal lateral onycholysis 
suggestive of onychomycosis. Tuchinda et al. reported that 24% 
patients with vesiculobullous autoimmune disorders, most of them 
on immunosuppressive therapy, had onychomycosis. Apart from 
immunosuppression, a humid environment can also favor this.13 
The duration of onychomycosis has also been found to be longer in 

Figure 3: Acute exacerbation of chronic paronychia in patient with pemphigus 
vulgaris with periungual bulla 

Figure 4: Beau's  lines  on  the middle  and  ring fingernails  in  patient with  
pemphigus foliaceus 

Figure 5: Onychorrhexis involving the fingernails in a paraneoplastic 
pemphigus patient 

these patients. The most common causative organism isolated was 
Candida species.14 

Beau’s lines occur due to the temporary arrest of proximal nail matrix 
activity leading to the formation of transverse depressions. Their 
distance from the proximal nail fold reflects the time from disease 
onset and multiple lines correspond to recurrent exacerbations.12 
This latter feature was seen in 6 of our cases.
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Figure 7: Onychomadesis over the right ring finger in a pemphigus vegetans 
patient 

Figure 6: Distal lateral onycholysis in a patient with pemphigus vulgaris 

Figure 8: Pterygium of thumb nails in a patient with paraneoplastic pemphigus 

Onychomaedesisis the proximal detachment of the nail plate from the 
nail bed and occurs as a result of a severe underlying inflammatory 
process that causes complete arrest of nail matrix activity.12 
Autoimmune blistering disorders can inhibit normal nail plate growth 
and development. Alternatively, blister formation beneath the nail 
plate can also cause this change.15 In our study, it was seen in 3 cases, 2 
with paraneoplastic pemphigus and the other with pemphigus vulgaris.

Pterygium formation, seen in 3 of our patients, occurs as a result of focal 
destruction of the nail matrix and scarring, and is usually preceded by 
an inflammatory destructive process. Common causes include trauma, 
lichen planus and its variants, and graft‑versus‑host disease.16

Some other  reported nail findings such as subungual hemorrhage, 
trachyonychia, and nail rippling were not seen in our study.2,4,8,17

Nail involvement in pemphigus occurs due to bullous lesions in the 
nail bed/nail matrix, or acantholysis of the lateral nail fold as a part 
of the disease process.1,4,11 Paronychia and onychomadesis are the 
most common nail findings reported in pemphigus vulgaris. Habibi 
et al. reported that 31.6% of pemphigus vulgaris patients had nail 
changes, paronychia and onychomadesis being the most common.18 
Engineer et al. reviewed the reports of nail involvement in 15 patients 
of pemphigus vulgaris; they too noted that the most frequent 
alterations  were  paronychia  (60%)  and  onychomadesis  (33%).4 
Similarly Cahali et al. described 5 patients with this disorder 
presenting with nail involvement; all 5 had paronychia and 1 had 
Beau’s  lines.  Only  fingernails  were  involved.19 Schlesinger et al. 
found nail involvement in 30 (47%) out of 64  pemphigus vulgaris 
patients. Of these, onycomycosis was seen in 53.3% (34/64).17

Bullous pemphigoid mostly affects the nail folds, although nail bed 
and matrix can also be involved. Involvement is probably due to 
an immunologic reaction involving the bullous pemphigoid antigen. 
The location of blistering in the nail apparatus determines the 
appearance of nail changes.1 Nail changes in bullous pemphigoid 
are considered rare; onychomadesis, nail scarring, paronychia, and 
pterygium have been reported.1,20‑23 However, we noticed a higher 
frequency of nail changes in this condition.

There are not many reports of nail changes in paraneoplastic 
pemphigus,  though all 3 cases  in our study had nail changes. The 
cutaneous manifestations of this disease simulate those of lichen 
planus, graft‑versus‑host disease, erythema multiforme, pemphigus 
and pemphigoid, disorders which can produce nail changes seen in 
our paraneoplastic pemphigus patients.24

Table  2  summarizes  the  nail  findings  in  autoimmune  blisteting 
disorders as described by other investigators.

Our  final  analysis  is  that  the  nail  changes  caused  primarily  by 
the damaging effects of autoimmune blistering disorders on the 
nail apparatus are paronychia, onychorrhexis, Beau’s lines, and 
onychomadesis. Secondary nail changes are onychomycosis 
predisposed to by immunosuppression, and pterygium formation as 
a sequel of nail matrix scarring.

The response of nail changes to therapy was not analyzed in this study 
due to its short duration. However, we observed that paronychia which 
had occurred after disease onset resolved with immunosuppressive 
therapy. Onychomycosis was treated with topical antifungal agents over 
a period of months. Other changes such as pterygia were irreversible.

Limitations
A  limitation  of  this  study was  its  small  sample  size.  Nail matrix 
biopsies would have helped differentiate nail changes due to the 
blistering disorders from changes caused by other preexisting 
conditions, but most patients did not consent to this invasive 
procedure. Onychoscopy was done only in a few cases, and the 
findings therein have not been analyzed in this study.
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Conclusion
Nail examination is warranted in every case of autoimmune 
blistering disorder; the inflammatory nature of the blistering disease 
is  often  conspicuously  reflected  in  the  nails.  Nails  may  herald 
exacerbation of the underlying disease.   Nail changes also seem to 
be more common in those with longer disease duration.
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Table 2: Summary of other studies of nails in autoimmune blistering disorders and a comparison with the current study

Author (s) Type of study Average age 
at onset 
(years)

Autoimmune 
blistering 
disorder

Total 
number 
of cases

Percentage of 
patients with 
nail changes

Types of nail changes (%)

Habibi et al.18 Prospective study 42 PV 79 31.6 Paronychia (10.1), Onychomadesis (7.6), 
Beau’s lines (6.3)

Schlesinger et al.17 Retrospective 
study

46 PV 64 47 Onychomycosis (25), Paronychia (9.3), 
Discoloration (9.3), Onychomadesis (7.8)

Engineer et al.4 Case series 46 PV 15 73.3 Paronychia (60), Onychomadesis (33.3)
Current study Case‑control 

study
44.5 Autoimmune 

bullous disorders
40 72.5 Paronychia (35), Onychorrhexis (30), 

Onychomycosis (15), Beau’s lines (15), 
Onychomadesis (10)

PV: Pemphigus vulgaris




