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Abstract

Background

Pruritus, or itch, is the most common and burdensome skin complaint in elderly people, and 
may be caused by bullous pemphigoid. However, pemphigoid can be easily missed when it 
presents as pruritus without skin blistering. The disease is associated with ageing and neurode-
generative diseases, such as dementia. We evaluated the prevalence of pruritus and pemphigoid 
in a high-risk population of nursing home residents.

Methods

We performed a cross-sectional study among nursing home residents aged 65 years or older 
with and without cognitive impairment. Pruritus was assessed with a pruritus numeric rating 
scale, skin examination for scratch marks, and information from nursing staff. Diagnosis of 
pemphigoid was confirmed with various immunoserological laboratory tests.  

Findings

Between July 2016 and December 2017, 125 consecutive participants were enrolled. They had 
a mean age of 84.1 years. Fifty-nine subjects (47%) had complaints or signs of pruritus, often of 
chronic duration (6 weeks or longer, 81%). Of these subjects with a history of pruritus, seven 
(12%) had pemphigoid, yielding an overall prevalence of 6%. Four subjects had newly diag-
nosed nonbullous pemphigoid, and three subjects had known bullous pemphigoid.

Interpretation

Pruritus and pemphigoid were highly prevalent amongst nursing home residents. Unrecog-
nized nonbullous pemphigoid as underlying cause of pruritus appeared to be more common 
than bullous pemphigoid in this high-risk population. Therefore, awareness is needed for this 
newly identified cause of pruritus, and serological screening for pemphigoid is recommended 
for the diagnostic work-up of chronic pruritus in elderly people in nursing homes.

Funding

Junior Scientific Masterclass Groningen AGIKO program, University Medical Center Gron-
ingen.
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Chronic pruritus, or itch, has been estimated to affect 7% to 38% of nursing home residents, 
and has a significant negative impact on quality of life.1-5 The higher the age, the greater the risk 
of having pruritus.1 The rapidly accelerating ageing of populations worldwide makes chronic 
pruritus in elderly people a burden of growing concern.6 

Clinical evidence suggests that undiagnosed pemphigoid may be a cause of pruritus 
in elderly people.7 Pemphigoid is an age-related pruritic autoimmune skin blistering disease 
that is associated with neurodegenerative diseases, such as dementia, and polypharmacy.8-10 
The etiology of pemphigoid is based mainly on IgG autoantibodies directed against structural 
proteins BP180 and BP230 that are located in the dermal-epidermal junction of the skin. The 
majority of patients have bullous pemphigoid with typical skin blistering.8 Bullous pemphigoid 
is associated with increased mortality rates and has a high burden of disease.11,12 One in four 
patients has a nonbullous form of pemphigoid without skin blisters, but with pruritus and skin 
manifestations, which mimic other pruritic inflammatory skin diseases.11,13,14 Consequently, 
these patients often have a long diagnostic delay, are frequently misdiagnosed and inadequate-
ly treated.13 

Studies about the prevalence of pemphigoid are limited. The prevalence was an estimat-
ed 0.01% in Denmark in 2006, and 0.03% in Germany in 2014 based on ICD codes.15,16 The 
incidence of bullous pemphigoid has been estimated at 22-43 per million people per year in Eu-
rope.11,17 The incidence strongly increased with age, with the highest incidences found among 
persons aged 85 years or older (500 new cases per million per year).11 Over the last decades, 
a two- to four-fold increase in the annual incidence has been observed. This increase might be 
attributable to ageing of the general population, advances in diagnostic techniques, and the 
recognition of nonbullous pemphigoid.11,17

The true prevalence of pemphigoid might remain unclear, because clinical studies of 
pemphigoid were merely hospital based. Studies among the possible high-risk population of 
nursing home residents are scarce. These patients have a high age on average, and a high 
prevalence of neurodegenerative diseases and polypharmacy. A survey study in nursing homes 
has reported a prevalence of 1% of bullous pemphigoid, and a case series of elderly with skin 
blisters calculated an exceptional high annual incidence of 5% compared to the general popula-
tion.4,18 Treatment of pemphigoid and the associated pruritus is often successful, with a poten-
tial significant improvement of quality of life after early recognition of the disease. The primary 
aim of our study was to assess the prevalence of pruritus and pemphigoid in the high-risk 
population of nursing home residents. The secondary aims were to explore risk factors for pru-
ritus and pemphigoid, and to characterize the identified patients with bullous and nonbullous 
pemphigoid.

Research in context

Evidence before this study 

Most epidemiological studies of pruritus or pemphigoid have been performed in general or 
hospitalized elderly populations. We searched for studies about the prevalence of pruritus and 
pemphigoid in nursing home populations. We used the search terms “pruritus” OR “itch”, 
“pemphigoid” OR “bullous pemphigoid” and combined these with “nursing home” AND “prev-
alence” in PubMed up to April 1st, 2018, with no language restrictions. We identified four rele-
vant articles about pruritus and two about bullous pemphigoid. These studies suggested a high
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prevalence of pruritus among institutionalized elderly people, ranging between 7% and 38%. 
A survey study of dermatological diseases in nursing home residents reported a prevalence of 
bullous pemphigoid of 1%, using clinical diagnosis based on skin blisters. In a case series of in-
stitutionalized elderly people with skin blisters the crude incidence rate of bullous pemphigoid 
was 5% per year.

Added value of this study 

Our study was conducted in nursing home residents with and without cognitive impairment. 
To assess pruritus in cognitively impaired individuals, who are often not able to express pruritic 
complaints, we used physical skin examination to objectify scratch marks. We found a higher 
prevalence of pruritus than reported previously in the literature. In addition, we assessed both 
bullous and nonbullous pemphigoid and showed that pemphigoid is not a rare disease in this 
population. Remarkably, a higher prevalence of nonbullous pemphigoid was seen compared to 
the typical bullous pemphigoid. To our knowledge, our study is the first to assess nonbullous 
pemphigoid in the nursing home population.

Implications of all available evidence

Our findings confirm a high prevalence of pruritus, and reveal nonbullous pemphigoid as a 
cause of chronic pruritus in nursing home residents. In contrast to bullous pemphigoid, the 
nonbullous variant may resemble other pruritic dermatoses, such as eczema and scabies, and 
often remains unrecognized. Identification and adequate treatment of nonbullous pemphigoid 
may significantly improve quality of life. Therefore, serological screening for pemphigoid is 
recommended for the diagnostic work-up of chronic pruritus in elderly people in nursing 
homes, preferably by using indirect immunofluorescence on salt-split skin. A skin biopsy for 
direct immunofluorescence is indicated in patients with a negative result, but a high clinical 
suspicion of pemphigoid.

Methods

Study design and participants

The multicentre cross-sectional SSENIOR study was conducted between July 2016 and De-
cember 2017 in seven nursing homes located in the northern region of The Netherlands, in 
collaboration with the University Network for Elderly Care Organisations of the University 
Medical Center Groningen (UNO-UMCG). In general, nursing homes in The Netherlands 
have separate wards for rehabilitation, long-term somatic care and  psychogeriatric care. 

The study was designed to exert minimal burden on participants. Nursing home resi-
dents of 65 years or older could be enrolled if a routine vena punction was scheduled and an 
extra blood sample could be withdrawn for our study. We required written informed consent 
of cognitively capable participants or the legal representatives of cognitively impaired partici-
pants. Exclusion criteria were systemic immunosuppressive therapy or a life expectancy of less 
than four weeks. This cross-sectional study had no follow-up period, except for participants 
diagnosed with pemphigoid. Data collection management was done with electronic case report 
forms and OpenClinica software (www.openclinica.com), with no missing data.

The study was approved by the local institutional ethics committee and complied with 
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the Declaration of Helsinki. The code of conduct for the expression of objection by cognitively 
impaired (psycho)geriatric patients of the Dutch Association of Nursing Home Physicians and 
Dutch Geriatrics Society was applied. The study was monitored by the Clinical Research Of-
fice UMCG. The SSENIOR study is registered with ClinicalTrials.gov (NCT02823067), and 
The Netherlands National Trial Register (NTR5843). 

Skin assessments 

We assessed presence and intensity of pruritus within two weeks of vena punction. In all par-
ticipants, a medical doctor performed the skin examination and assessed excoriations using a 
derivative score of the Bullous Pemphigoid Disease Area Index (BPDAI) of the extent of skin 
excoriations, ranging from mild (isolated excoriations on at most 2 sites), moderate (excori-
ations on ≥3 sites or disturbed daily activity) and to severe (generalized excoriations or dis-
turbed sleep due to pruritus).19 Additionally, the doctor interviewed nursing staff about signs 
of pruritus and scratching, and the duration of these symptoms. In addition, the numeric rating 
score (NRS) of the BPDAI was used to assess pruritus (range 0-10) in cognitively competent 
participants. Presence of pruritus was defined by a positive score on at least one of the above 
mentioned pruritus assessments. Other observed skin lesions were classified using the glossary 
for the description of cutaneous lesions.20 Outcomes of skin assessment and treatment advice 
were communicated with the attending nursing home physician.

Laboratory tests for pemphigoid

A blood sample of 10mL was taken for immunoserological screening for pemphigoid. Labora-
tory tests included indirect immunofluorescence (IIF) on 1.0M human salt-split skin substrate 
(IIF SSS), IIF on monkey oesophagus (IIF MO), immunoblot with reactivity to BP180 or 
BP230 as reported previously, and commercially available enzyme-linked immunosorbent as-
says against BP180 NC16A and BP230 (Medical and Biological Laboratories Co Ltd, Nagoya, 
Japan) according to the manufacturer’s protocol.14 Diagnosis of pemphigoid was defined as 1) 
compatible clinical features of bullous or nonbullous pemphigoid, and 2) positive epidermal 
side (roof) staining of IgG by IIF SSS.14,21,22 Participants that fulfilled these diagnostic crite-
ria were offered an additional skin biopsy for direct immunofluorescence microscopy (DIF), 
which was performed as described previously.23

Other variables

A detailed patient history was extracted from the medical file, including co-morbidities (chart 
diagnosis) and use of medication. Medical history covered dementia, Parkinson’s disease, 
stroke, other neurodegenerative diseases, diabetes mellitus I/II, thyroid disorders, renal insuf-
ficiency, cardiovascular disease, and haematological diseases. History of psychiatric disease 
was defined as presence of depression, psychosis or anxiety disorder. Medications included 
ACE inhibitors, calcium channel blockers, statins, NSAIDs, morphine, sulfonyl urea agents, 
antibiotics, diuretics, β-adrenergic blockers, antidepressant drugs, and antipsychotic drugs. 
Polypharmacy was defined as the chronic use of ≥5 systemic drugs. Finally, we administered 
two questionnaires. The Karnofsky Performance Scale was used to assess daily functioning, 
and the Neuro Psychiatric Inventory - Nursing Home questionnaire to asses neuropsychiatric 
symptoms.24 Results of the latter will be published separately. 
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Statistical analysis

A previous study suggested a prevalence of pruritus of more than 30% in nursing home resi-
dents.1 In the absence of persuasive epidemiological data of pemphigoid in nursing home res-
idents, we estimated a prevalence of pemphigoid specific autoantibodies in 30% of residents 
with pruritus, and calculated a required sample size of 126 participants. 

We used frequencies, percentages, cross tabulations, and means with standard devia-
tions (SD) for continuous variables in a descriptive analysis of the participant characteristics, 
and calculate the prevalence of pruritus and pemphigoid. We used Pearson Chi-square, or 
Fishers exact when appropriate, to test for differences between participants with and without 
pruritus.

Using an explorative approach to assess potential risk factors of pruritus, we first 
performed univariate logistic regression with aforementioned variables of daily functioning, 
medication, comorbidities and skin assessment. Then, in multivariate analysis, we adjusted for 
factors that were significant in univariate analysis or reported to be associated with pruritus, in-
cluding age, sex, dry skin and the use of antipsychotic drugs.1,25,26 We also analysed a cluster of 
pruritus associated medication in the multivariate analysis, including ACE inhibitors, calcium 
channel blockers, statins, NSAIDs, morphine, sulfonyl urea agents, and antibiotics. Similarly, 
a cluster of pruritus associated comorbidities was analysed, including diabetes mellitus type I/
II, haematological disease, renal insufficiency, and thyroid disorders.1,25,26 Results are presented 
with 95% confidence intervals. All statistical analyses were done with SPSS Statistics version 
23. A p-value <0.05 was considered statistically significant.

Role of the funding source

The funder had no role in study design, data collection, monitoring, data analysis and inter-
pretation, or writing of the report. All authors had full access to all the data in the study. The 
corresponding author had final responsibility for the decision to submit for publication.

Results

Between July 2016 and December 2017, 125 consecutive nursing home residents were en-
rolled in this cross-sectional study (Fig. 1). Participants were on average 84.1 years old [SD 
6.9], and predominantly female (70%; Table I). Participants resided in psychogeriatric care 
wards (80%) or somatic care wards (20%), and the majority for a duration of more than a 
year (65%). The overall profile was one of multiple comorbidities, polypharmacy (71%) and 
low daily functioning requiring considerable care (Table I). Neurodegenerative diseases were 
present in 75% of participants, and consisted mainly of dementia (68%), stroke (20%) and 
Parkinson’s disease (5%). 

Prevalence of pruritus and pemphigoid

We observed pruritus in 59 of 125 nursing home residents, which resulted in a prevalence of 
47%. Pruritus was most often of chronic duration (>6 weeks; 81%). Of the cognitively capable 
participants (23/125), 57% reported complaints of pruritus themselves. Excoriations due to 
scratching were observed in 44 participants (35%). Most commonly the excoriations were mild
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 mild (57%). Moderate excoriations were seen in 26% and severe excoriations in 17%. Partici-
pants with pruritus used topical non-corticosteroid treatment (p=0.049) or corticosteroid treat-
ment (p=0.005; Table I) more often than those without pruritus. Skin lesions were observed in 
105 participants (84%) and included dry skin (xerosis cutis; 57%), erythema (41%), papules 
(14%), urticaria (5%), and skin blisters (1%, one participant). Other diagnoses of dermatolog-
ical conditions were (multiple) actinic keratosis (n=14), intertrigo (n=9), atopic or seborrheic 
dermatitis (n=4), psoriasis (n=2), basal cell carcinoma (n=1), scabies (n=1) and various benign 
lesions.

Pemphigoid was found in seven of 125 participants, resulting in an overall prevalence 
of 6%. More specific, pemphigoid was present in 12% of the patients with pruritus (n=59), and 
50% of the participants with severe pruritus (n=8). The nursing home physician had diagnosed 
bullous pemphigoid in three participants. Nonbullous pemphigoid was newly diagnosed in four 
participants during the study (Table III). All participants with pemphigoid had a history of 
pruritus, which was present during study examination in six of seven patients, depending on 
disease activity and treatment at that moment. Pruritus intensity was severe in four of the 
participants with pemphigoid, as indicated by generalized excoriations and sleep disturbance 
(57%, Table III). 

In all participants diagnosed with pemphigoid, multiple serological assays showed pos-
itive results (Table III). An additional perilesional skin biopsy for DIF was taken in all four 
participants with newly diagnosed nonbullous pemphigoid. It turned out negative in three, 
and positive for only IgA with no concomitant IgG in one participant. Of the three partici-
pants with bullous pemphigoid, two participants showed positive compatible DIF results and 
one participant refused an additional biopsy. Serological findings of other participants without 
pemphigoid are shown in Table SI.

6
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701 nursing home residents

192 subjects potentially eligible:
routine vena punction scheduled

701 nursing home residents

701 nursing home residents

43   no participation or no signed consent form returned
11   no contact with family/legal representative
  4   immunosuppressive drug

2   resistance during study examination
2   deaths during study, after inclusion
4   no extra blood withdrawn due to miscommunication
1   corrected double inclusion after study closure

Fig. 1 Flow diagram of study.



Variables
            
Female sex
Age in years, mean (SD)

Daily functioning

Psycho-geriatric care unit
Somatic care unit
Cognitively impaired
Karnofsky Performance Scale:

Occasional or frequent medical care
Partly or completely bedridden

Medication

ACE inhibitors
Calcium channel blockers
Statins
NSAIDs
Morphine
Sulphonyl urea agents
Antibiotics
Diuretics
β-adrenergic blockers
Antidepressant drugs
Antipsychotic drugs
Polypharmacy** 

Comorbidities

Dementia
Parkinson’s disease
Stroke
Other neurodegenerative diseases
Diabetes mellitus I/II
Thyroid disorders
Renal insufficiency
Cardiovascular disease
Haematological disease
History of psychiatric disease*** 

Skin assessment

Skin lesions present
Xerosis cutis
Topical non-steroid therapy 
Topical corticosteroid therapy

Overall
(n=125)

  88 (70%)
  84.1 (6.9)

  99 (79%)
  26 (21%)
102 (82%)

  90 (72%)
  32 (28%)

  17 (14%)
  13 (10%)
    8 (6%)
    3 (2%)
  16 (13%)
    9 (7%)
  10 (8%)
  30 (24%)
  32 (26%)
  38 (30%)
  35 (28%)
  89 (71%)

  85 (68%)
    6 (5%)
  25 (20%)
    5 (4%)
  35 (28%)
  22 (18%)
  17 (14%)
  73 (58%)
    5 (2%)
  30 (24%)

105 (84%)
  71 (57%)
  46 (37%)
  19 (15%)

With pruritus
(n=59)

36 (41%)
85.3 (5.8)

45 (45%)
14 (54%)
46 (45%)

41 (46%)
18 (51%)

  9 (54%)
  6 (46%)
  1 (12%)
  1 (33%)
  9 (56%)
  2 (22%)
  3 (30%)
15 (50%)
16 (50%)
14 (37%)
  8 (23%)
43 (48%) 

42 (49%)
  4 (67%)
14 (56%)
  2 (40%)
16 (46%)
  8 (36%)
  8 (47%)
41 (56%)
  2 (40%)
10 (33%)

58 (55%)
41 (58%)
27 (59%)
15 (79%)

Data are n (%), or mean (SD). ACE, angiotensin-converting enzyme; *χ2 trend; **defined as chronic use of ≥5 drugs; 
***depression/psychosis/anxiety disorder

No pruritus
(n=66)

52 (59%)
83.0 (7.7)

54 (55%)
12 (46%)
56 (55%)

49 (54%)
17 (49%)

  8 (47%)
  7 (54%)
  7 (88%)
  2 (67%)
  7 (44%)
  7 (88%)
  7 (70%)
15 (50%)
16 (50%)
24 (63%)
27 (77%)
46 (52%)

43 (51%)
  2 (33%)
11 (44%)
  3 (60%)
19 (54%)
14 (64%)
  9 (53%)
32 (44%)
  3 (60%)
20 (67%)

47 (45%)
30 (42%)
19 (41%)
  4 (21%)

P-value

0.030
0.061

0.446
0.446
0.322

0.910*

0.610
0.936
0.065
1.000
0.437
0.170
0.332
0.725
0.713
0.125
0.001
0.659

0.470
0.420
0.324
1.000
0.836
0.262
0.990
0.017
1.000
0.081

0.000
0.007
0.049
0.005

Table I. Characteristics of study population, classified by pruritus.
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Variables
            
Female sex
Age in years
Xerosis cutis

Medication

ACE inhibitors
Calcium channel blockers
Statins
NSAIDs
Morphine
Sulphonyl urea agents
Antibiotics
Diuretics
β-adrenergic blockers
Antidepressant drugs
Antipsychotic drugs
Polypharmacy**
Cluster of pruritus associated medication*** 

Comorbidities

Dementia
Stroke/Parkinson’s disease/other 
neurodegenerative diseases
Diabetes mellitus type I/II
Thyroid disorders
Renal insufficiency
Haematological disease
Cardiovascular disease
History of psychiatric disease*****
Cluster of pruritus associated 
comorbidities****

Crude OR 
(95% CI)

0.42 (0.19 - 0.93)
1.05 (1.00 - 1.11)
2.73 (1.31 - 5.71)

1.31 (0.47 - 3.64)
0.95 (0.30 - 3.02)
0.15 (0.02 - 1.22)
0.55 (0.05 - 6.25)
1.52 (0.53 - 4.37)
0.30 (0.06 - 1.48)
0.39 (0.10 - 1.54)
1.16 (0.51 - 2.64)
1.16 (0.52 - 2.60)
0.54 (0.25 - 1.19)
0.23 (0.09 - 0.55)
1.17 (0.54 - 2.54)
0.89 (0.44 - 1.80)

1.24 (0.58 - 2.64)
1.74 (0.79 - 3.84)

1.00 (0.46 - 2.17)
0.67 (0.27 - 1.68)
0.99 (0.36 - 2.77)
0.74 (0.12 - 4.57)
2.42 (1.12 - 5.05)
0.47 (0.20 - 1.11)
0.91 (0.45 - 1.84)

P-value

0.032
0.067
0.007

0.611
0.936
0.145
0.631
0.440
0.139
0.178
0.725
0.713
0.127
0.001
0.695
0.745

0.586
0.167

0.997
0.393
0.990
0.743
0.018
0.084
0.792

OR, odds ratio; CI, confidence interval; ACE, angiotensin-converting enzyme; NSAIDs,non-steroidal anti-inflammatory drugs; 
*adjusted for sex, age, xerosis cutis, antipsychotic drugs use; **defined as chronic use of ≥ 5 drugs; ***use of ACE inhibitors, 
calcium channel blockers, statins, NSAIDs, morphine, sulphonyl urea agents, or antibiotics; ****depression/psychosis/anxiety 
disorder; *****presence of diabetes mellitus type I/II, haematological disease, renal insufficiency, thyroid disorders.  

Adjusted OR* 
(95% CI)

0.29 (0.12 - 0.74)
1.05 (0.98 - 1.12)
4.73 (1.97 - 11.37)

1.08 (0.33 - 3.47)
0.88 (0.23 - 3.34)
0.05 (0.00 - 0.59)
0.47 (0.03 - 7.81)
0.94 (0.28 - 3.19)
0.45 (0.07 - 2.85)
0.31 (0.06 - 1.47)
1.20 (0.46 - 3.13)
1.37 (0.54 – 3.46)
0.54 (0.22 - 1.34)
0.16 (0.06 - 0.45)
1.09 (0.49 - 2.66)
0.70 (0.31 - 1.60)

1.81 (0.74 - 4.43)
1.94 (0.75 - 5.03)

1.37 (0.54 - 3.44)
0.62 (0.21 - 1.82)
0.46 (0.13 - 1.62)
0.43 (0.05 - 3.72)
2.36 (1.01 - 5.52)
0.61 (0.23 - 1.66)
0.96 (0.42 - 2.18)

P-value

0.009
0.143
0.001

0.900
0.848
0.018
0.600
0.917
0.398
0.138
0.709
0.505
0.185
0.000
0.846
0.397

0.198
0.171

0.509
0.388
0.229
0.443
0.048
0.333
0.914

Table II. The association between patient characteristics and pruritus in nursing home patients.
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Patient no.
/age/sex
            
1/83/F

2/81/M

3/73/F

4/84/M

5/89/F

6/81/F

7/83/F

Cognitively 
competent/
impaired

Cognitively 

impaired 

Cognitively 

impaired 

Cognitively 

impaired 

Cognitively 

impaired 

Cognitively 

impaired 

Cognitively 

impaired 

Cognitively 

impaired 

Bullous / 
nonbullous

bullous

bullous

bullous

nonbullous

nonbullous

nonbullous

nonbullous

F, female; M, male; IIF, indirect immunofluorescence; SSS, salt-split skin; MO, monkey oesophagus; ELISA, enzyme linked 
immunosorbent assay; NC16A, non-collagenous 16A domain of BP180; DIF, direct immunofluorescence; BMZ, basement 
membrane zone; -, negative. 

History of chronic 
pruritus / skin 
excoriation score

+ / mild

+/ severe

+ / -

+ / severe

+ / severe

+ / severe

+ / -

Table III. Characteristics of nursing home residents diagnosed with pemphigoid.

Neuro-
degenerative 
disease

Parkinson’s 

disease

Dementia

Dementia

Dementia

Dementia

Dementia

Cognitive 

decline, 

neuro-

psychiatric 

symptoms

Skin lesions

skin blisters, 

hyper-

pigmentation

blisters, erosions, 

erythema, papules, 

urticaria

excoriations, 

hyper-

pigmentation, 

hematoma

excoriations, 

erythema

excoriations, 

erythema, papules, 

urticaria, xerosis 

cutis

excoriations, ery-

thema, urticaria

erythema, papules

IIF SSS

IgG 3+

IgG 3+ 

IgA 1+

IgG 1+

IgG 1+

IgG 3+

IgG 1+

IgG 2+
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IIF MO

positive

doubtful

positive

positive

positive

positive

positive

ELISA (U/mL) 
BP180 NC16A 
& BP230

BP180 (13)

BP230 (65)

BP180 (>150)

BP180 (16) 

BP230 (9)

-

BP230 (56)

BP230 (17)

BP230 (19)

Immunoblot
BP180 & BP230

BP230

BP180

BP230

BP230 doubtful

BP230

BP230 doubtful

-

DIF 
anti-BMZ

not performed

IgG, C3c

IgG, C3c  

n-serrated

IgA n-serrated

-

- 

- 

Treatment

topical lesional super potent 

corticosteroids

oral corticosteroids, 

doxycycline, topical lesional 

super potent corticosteroids

oral corticosteroids, 

methotrexate (15 mg/wk) 

and  topical lesional super 

potent corticosteroids

Doxycycline, whole-body 

super potent corticosteroids

Methotrexate (7.5mg/wk)

Methotrexate (7.5mg/wk)

Topical non-steroid oint-

ments

Follow-up (dura-
tion)

Partial remission 

(1.5 months)

Death shortly after 

study examination

Complete remis-

sion 

(18 months)

Partial remission 

(2.5 months)

Complete remis-

sion 

(11 months)

Complete remis-

sion (7 months)

History of prurigo, 

limited pruritic 

symptoms during 

study visit and 

follow-up

(18 months)

Table III continued.
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DISCUSSION

The objective of this cross-sectional study was to assess the prevalence of pruritus and pem-
phigoid in nursing home residents, to explore risk factors for pruritus and to assess whether 
pemphigoid could be identified as underlying cause of pruritus. Our study showed that pruri-
tus and pemphigoid were highly prevalent amongst nursing home residents, with a prevalence 
of 47% and 6% respectively. Pemphigoid was diagnosed in four out of eight participants with 
severe pruritus and extensive excoriations. Nonbullous pemphigoid with chronic pruritus and 
nonspecific skin lesions such as erythema, papules and scratch marks, was more prevalent than 
bullous pemphigoid with skin blistering.

We found a higher prevalence of pruritus compared to previous studies in geriatric 
nursing home populations, which reported prevalence rates ranging from 7% to 38%.1-4 These 
differences may be explained by our assessments of pruritus with skin examination, a higher 
age and the inclusion of large proportion of cognitively impaired participants in our study. In 
these participants, who were not able to express whether they had pruritic symptoms, the ob-
servation of scratch marks revealed the presence of previously unnoticed pruritus.

The prevalence of pemphigoid in our study population was 6%, which is two hundred-
fold higher than reported in the general population.15,16 Subgroup analysis of epidemiological 
data of Germany, kindly provided by the authors, showed an incremental prevalence of 0.03% 
in the general population, 0.09% in the population ≥65 years, up to 0.3% in inhabitants ≥85 
years and confirms the association with ageing.15 Only one study investigated the incidence 
of bullous pemphigoid in 28 institutionalized elderly with any type of skin blisters, with a skin 
biopsy for histopathology or DIF performed.18 The crude incidence rate of bullous pemphigoid 
was 5 new cases per 100 elderly individuals per year and approximately a hundredfold higher 
than the incidence in the general population. The study was limited to participants with skin 
blistering and no serological assays were performed. To our knowledge, our study is the first 
that analysed the complete spectrum of bullous and nonbullous pemphigoid in nursing home 
residents. We used serological screening as a less invasive study assessment than a skin biopsy 
in our frail study population. The prevalence of pemphigoid might be underestimated in our 
study, since the sensitivity of the confirmative diagnostic test IIF SSS is approximately 80%.14 
Moreover, a skin biopsy for DIF might have missed the targeted antigen of BP230 in patients 
with nonbullous pemphigoid (Table III).14

Previously reported comorbidities and drugs associated with pruritus (Table II) were 
not independently predictive for pruritus in our study.25,26 Antidepressants, also prescribed as 
pruritus therapy, were not associated with pruritus in our cohort either.27 In contrast, antipsy-
chotic drugs were associated with less pruritus, possibly due to the antihistaminergic or sed-
ative effect of the drugs. The study design with selection of participants with planned routine 
vena punction to minimize burdening, may have led to a population with more comorbidities 
and polypharmacy than average and less variation therein.

Neurodegenerative diseases have been reported in the literature to often precede the 
development of pemphigoid.9,10 Therefore, it is hypothesized that neurodegenerative diseases 
initiate exposure of the neuronal isoform of BP180 and/or BP230 to the immune system, and 
cross-reactivity against the epithelial isoform may occur with development of pemphigoid.28 In 
line with these reports, in our cohort dementia was present in five of seven participants with 
pemphigoid, Parkinson’s disease in one participant, and cognitive decline with possible demen-
tia in another participant, whereas the overall prevalence of these diseases was 75%.
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In our study population, pemphigoid was diagnosed in participants with pruritus and 
extensive excoriations, which indicates severe pruritus. A previous study characterized pruri-
tus in patients with bullous pemphigoid also as severe (mean VAS 7.8 ± 1.7; scale 0-10) and 
reported presence of multiple excoriations and a significant impact on quality of life.12 More-
over, pruritus preceded the diagnosis of bullous pemphigoid with a mean of 2.1 years ± 7.6. 
Treatment of the patients with pemphigoid in our study was successful with either whole body 
application of very potent topical corticosteroids, oral corticosteroids or low-dose methotrexate 
(7.5mg/week). The latter therapy seemed to be effective as monotherapy, leading to ongoing 
remission in two participants with nonbullous pemphigoid. Pruritus was more common in par-
ticipants already using topical corticosteroid and non-steroid ointments, suggesting treatment 
of pruritus was necessary but unsuccessful. 

Our findings may have several implications in daily practice. First of all, regular skin 
examination for scratch marks is indicated in institutionalized elderly. Pruritus can be an unre-
cognized burdensome complaint in these patients who often do not report this symptom spon-
taneously. Secondly, serological screening for pemphigoid needs to be considered in nursing 
home patients with severe pruritus, but without skin blisters. When pruritus and widespread 
skin blisters appear, physicians may recognize bullous pemphigoid. In our study, at least half of 
patients with pemphigoid had unrecognized nonbullous pemphigoid with severe chronic pruri-
tus, and only erythematous papules and scratch marks. Adequate treatment could significantly 
improve quality of life in these participants.

In conclusion, this study revealed both pruritus and pemphigoid are highly prevalent 
in nursing home residents, and deserve more attention due to a high impact on well-being. 
Pemphigoid should not be considered a rare disease in this high-risk population. Remarkably, 
the nonbullous variant of pemphigoid prevailed over the typically known bullous pemphigoid 
with skin blistering. Therefore, the often unknown disease variant nonbullous pemphigoid 
should be added to the differential diagnosis of chronic pruritus in elderly people, and included 
in the diagnostic work-up. Future research is needed to further characterize the disease course 
of nonbullous pemphigoid in this understudied population of nursing home residents.
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Age/sex
            
85/F

72/F

78/M

86/F

77/F

81/F

80/M

77/F

90/F

80/M

89/F

85/M

81/F

84/F

81/M

95/M

79/M

92/M

86/F

91/F

74/F

91/F

100/F

85/F

81/M

87/F

77/F

Pruritus

no

no

no

no

no

no

no

no

no

no

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

yes

no

F, female; M, male; CVA, cerebrovascular accident; IIF, indirect immunofluorescence; SSS, salt-split skin; MO, monkey 
oesophagus; pos, positive; ELISA, enzyme linked immunosorbent assay; NC16A, non-collagenous 16A domain of BP180. 
*Result suggestive of linear IgA disease, however, no compatible clinical symptoms present at study examination and during 
follow-up.

Table SI. Detection of circulating pemphigoid autoantibodies in nursing home residents, without the diagnosis 
of pemphigoid.

Neuro-degenerative 
disease

dementia

dementia, CVA

dementia, CVA

-

-

dementia

dementia

dementia, CVA

dementia

dementia

dementia

-

-

CVA

dementia, CVA

CVA

dementia

-

CVA

dementia

CVA

dementia

dementia

dementia, CVA

dementia, CVA

-

dementia

IIF SSS

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

IgA 3+*

IgA 2+*

IIF MO

pos 

-

-

-

-

-

-

-

-

-

-

-

-

pos

-

-

-

-

-

-

-

-

-

-

-

-

-

ELISA BP180 NC16A & BP230
Positivity cut-off ≥9 (U/mL)

NC16A (9)

-

NC16A (10)

-

NC16A (13)

-

NC16A (70)

NC16A (9) & BP230 (12)

-

NC16A (15)

NC16A (15)

BP230 (9)

-

-

NC16A (11)

-

-

-

-

BP230 (24)

NC16A (14)

-

-

-

NC16A (12)

-

-

Immunoblot
BP180 & BP230

-

BP230 doubtful

-

BP230 doubtful

-

BP230 positive

-

-

BP180 doubtful

-

-

-

BP230 doubtful

-

BP180 doubtful

BP230 doubtful

BP230 doubtful

BP230 doubtful

BP230 doubtful

-

-

BP230 positive

BP230 doubtful

BP180 positive

-

-

BP180 pos IgA
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