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Abstract

Mucous Membrane Pemphigoid (MMP) is a group of rare chronic autoimmune blis-
tering diseases that predominantly affects one or more of the mucous membranes.
Without treatment it can cause significant complications such as esophageal strictures,
breathing difficulties, speech difficulties, laryngeal stenosis and blindness. Despite re-
cent advances in targeted immunotherapy there have been no randomised controlled
trials to date for MMP. Whilst this is partially a reflection of the rarity of the disease, it is
also due to the lack of validated scoring systems. Validated scoring systems enable an
investigator to effectively document response to treatment and communicate disease
severity to peers. This article reviews and evaluates existing global and mucous mem-
brane specific scoring systems for MMP. This article also proposes the creation of an
Investigator’'s Global Assessment for MMP as a future area of research.

Why was the study undertaken? This scoping literature review was undertaken to pro-
vide an overview of the existing scoring systems for MMP. It critically analyses the
strengths and weaknesses of the scoring systems and their validation studies, and
points out any pathological associations with score results.

What does this study add? This study introduces the concept of an IGA score for MMP,
and discusses its utility and value.

What are the implications of this study for the understanding of skin physiology and
pathology and/or disease management? We hope this manuscript will aid in the cre-
ation of a validated IGA score, thus facilitating randomised controlled trials on MMP and
FDA approval for MMP treatments.

Key words: Conjunctival Diseases (MeSH), Pemphigoid, Benign Mucous Membrane (MeSH),
Severity of lliness Index (MeSH), Skin Diseases, Vesicobullous (MeSH), Validation Studies
as Topic (MeSH), Non-Mesh Key Words, Outcome measure, Severity Score, Validation

1. Introduction

Mucous Membrane Pemphigoid (MMP) is a group of rare chronic autoimmune
blistering diseases (AIBD) that predominantly affect one or more of the mu-
cous membranes [1-3]. The disease is characterised by erosions, subepithelial
blisters, and scarring of the mucous membranes, skin or both [4-6]. Cases of
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MMP which only affect one site, such as the eyes, are called mono-site MMP
and are named after the area affected [2, 7]. Diagnosis can be made through
perilesional biopsy and the detection of linear IgG, IgA or C3 along the epithe-
lial basement membrane zone (BMZ) using direct immunofluorescence (DIF)
[3, 8]. In Ocular MMP (OcMMP) a clinical diagnosis can be made as 44.7-55%
of cases are negative on direct immunofluorescence (DIF) [7-10]. The patho-
genesis of MMP is a type 2 hypersensitivity reaction against components of the
hemidesmosome-epithelial membrane complex such as laminin and integrin
by the antibodies such as IgG and IgA [6].

The oral and ocular mucous membranes are the most commonly affected
sites in MMP. Whilst the exact statistics vary across sources, it is estimated
that 80-90% of cases have oral involvement and that 50—-70% involve the oc-
ular mucosa [1, 7, 11-13]. Other commonly affected sites include the larynx,
pharynx, esophagus, trachea and genitals [5, 12]. Only a quarter of patients with
MMP have skin involvement [1, 13]. Severe MMP, which has a high risk of com-
plications, often affects the pharynx, larynx, esophagus, trachea, genitals and
conjunctiva [1, 7]. End stage complications of high risk MMP include esopha-
geal strictures, breathing difficulties, speech difficulties, airway obstruction and
blindness [1, 7, 12, 14]. Any form of laryngeal involvement is deemed a sign of
poor prognosis, with 10.5% of patients with laryngeal MMP going on to require
a tracheostomy [13, 15].

Abbreviations

ABQOL Autoimmune Bullous Disease Quality of Life Questionnaire
ABSIS Autoimmune Bullous Skin Disorder Intensity Score
AIBD Autoimmune blistering diseases

BMZ Basement membrane zone

BPDAI Bullous Pemphigoid Disease Activity Index

BSA Body surface area

CcCoMDQ Chronic Oral Mucosal Disease Questionnaire

DIF Direct immunofluorescence

DLQI Dermatology Quality of Life Index

FDA U.S Food and Drug Administration

FDM Fornix depth measurer

ICC Intraclass correlation coefficient

IGA Investigator’'s Global Assessment

IoC Intraoral camera

MMP Mucous Membrane Pemphigoid

MMPDAI  Mucous Membrane Pemphigoid Disease Activity Index
OcMMP Ocular MMP

ODSS Oral Disease Severity Score

OHIP Oral Health Impact Profile

PDAI Pemphigus Disease Activity Index

RCT Randomised controlled trial

TABQOL  Treatment of Autoimmune Bullous Disease Quality of Life Ques-
tionnaire

UAT Upper aerodigestive tract
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2. Investigators global assessment scoring systems

At this point in time there have been no randomized controlled trials (RCTs)
for MMP, so treatment is based on physicians’ personal experience’s [1, 12,
13]. Whilst this is partially due to the rarity of the disease, it is also due to
the lack of validated scoring systems. A validated clinical grading system
enables a researcher to effectively document the effects of disease, com-
municate disease severity to peers and determine the response to treatment
[16, 17]. The aim of this study is to develop and validate a 5-point Investi-
gators Global Assessment (IGA) for MMP and to compare it to the Mucous
Membrane Pemphigoid Disease Area Index (MMPDAL). As such this literature
review will provide an overview of available scoring systems for MMP (see
Table 1). We are proposing an IGA score because it is the preferred scoring
tool of the United States Food and Drug Administration (FDA) [17, 18]. An
IGA uses clinical characteristics to globally analyze disease activity on a nu-
merical scale at a single time point [17, 18]. The development and validation
of an IGA is particularly important now, as it will enable researchers to con-
duct RCTs testing targeted immunotherapy treatments that are only newly
available [19]. Targeted immunotherapy is desirable for MMP due to both
its lower risk of side effects and greater efficacy [19, 20]. Currently MMP
treatment includes topical corticosteroids, dapsone, methotrexate and tet-
racyclines as first line [7]. Additionally, anti-CD20 treatment using rituximab,
and IVIG have also shown promising results in MMP in small cohort studies
[1,7,12,13, 20, 21].

Table 1. Summary of general scoring tools for MMP.

MMP Score Advantages Disadvantages
Proposed IGA Score
Proposed Preferred scoring system of FDA. Simplistic representation of MMP severity.

IGA Score

Can represent both activity and damage.

General Scoring Tools

MMPDAI Recommended by international guidelines.  Recommended specific scales be used for individual mucous membranes.
Validated in oral MMP. Poor interrater reliability for damage scores in oral sections.
Correlates with UAT involvement. Not validated in areas other than the oral cavity.

Clinical score correlates with circulating IgA
and linear IgE deposits on BMZ.

Differentiates between activity and damage.

ABSIS Recommended by international guidelines. | Assesses only oral mucosa - Tauber Score used in conjunction to
assess ocular pathology.
Validated in oral MMP. Activity and damage scores combined.
Assesses both subjective and objective Requires BSA calculation and evaluation of lesion type.

aspects of disease activity.

Setterfield Clinical score correlates with IgA and IgG Activity and damage scores combined.
Score deposition on the BMZ and BP180 reactivity.

Heavily weights mucosal involvement. Not validated.

Subjective measurements.
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Table 2. Summary of commonly used mucous membrane specific scores for MMP.

0DSS for OMMP

Higgins Score for Laryngeal MMP
Nash Score for Laryngeal MMP
Foster Score for OcMMP

Mondino Score for O)cMMP

Tauber Score for OcMMP

Cicatrising Conjunctivitis
Assessment Tool for OcMMP

Recommended by international guidelines.
Validated in MMP.
Specific to larynx.
Specific to larynx.

Simplistic scoring system for OcMMP.

Stage four correlates with poor visual acuity.

Simplistic scoring system for OcMMP.

More objective than Foster Score.

Not initially designed for MMP.

No damage component.

Activity and damage score are combined.
Based off symptomology.

Insensitive to inferior fornix loss and new
symblepharon.

Overlooks upper fornix shortening.
Only score scarring. No activity component.

Cannot represent new symblepharon in the
absence of inferior fornix shortening.

Insensitive to early disease stage.

Overlooks upper fornix shortening.
Only scores damage. No activity component.
Requires slit lamp.
Combines variables of Foster and Mondino score. Overlooks upper fornix shortening.
Only scores damage. No activity component.
Requires slit lamp.

Composed of inflammation, scarring and morbidity
score.

Not created specifically for MMP.

Each individual component of the score is validated. Requires slit lamp.

Complies with current recommendations to use
reference photographs to quantify conjunctival
hyperemia.

3. General scoring systems

3.1. Setterfield score

One of the earliest global scoring systems used for MMP is the unnamed mul-
tisite MMP score proposed by Setterfield [5]. This score is still occasionally used
due to its emphasis on oral involvement though it has not been validated [22]. The
Setterfield score is applicable to all MMP types, including severe cases of MMP,
and heavily weights high risk areas and mucous membranes (only 14% of the
score is for skin sites) [2]. The score has also been found to correlate with IgA, IgG
and BP180 reactivity; patients with both IgA and IgG on the BMZ DIF and/or low
BP180 reactivity correlated with high clinical scores [5, 22]. Despite this the score
by Setterfield [5] lacks a distinct separation of activity and damage scores, which
means a high score could indicate either a patient with active disease or a patient
with controlled disease but severe complications. The score also includes sub-
jective measurements such as mild, moderate, and severe in the larynx column.

3.2. Mucous membrane pemphigoid disease area index

The MMPDALI is a specific scoring system developed by an international panel
of dermatologists who specialise in AIBD and is based on the existing and val-
idated PDAI and BPDAI scores [4]. Whilst not validated in its entirety, the score
is recommended for use in MMP by the German S2k Guidelines and European
S3 Guidelines [2, 7].
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The weighting of the scalp (4%), mucous membranes (48%) and skin (48%)
have been altered in comparison to the Pemphigus Disease Activity Index (PDAI)
and Bullous Pemphigoid Disease Activity Index (BPDAI) (10% and 45% respec-
tively) to better represent the distribution of MMP [4]. The score also features
a damage column to quantify post inflammatory changes and scarring, which
most commonly cause complications in MMP [4]. Other merits include the abil-
ity to score the eyes without an ophthalmologist, and good intra-rater reliability
[4, 11, 12]. The authors of the MMPDAI proposed an addendum in 2015 to ac-
count for the lack of a descriptor for lesions that are stable but erythematous
to indicate activity [4]. The oral component of the score has been validated [11].

The MMPDAI has shown promising correlation with the pathological picture
of MMP. Corti [23] found that MMPDAI score was associated with circulating IgA
and linear IgE deposits on the BMZ and Endo [14] found that a high oral disease
activity MMPDAI score correlated with upper aerodigestive tract (UAT) involve-
ment. A case report of a patient with an oral disease MMPDAI score of 44, who
developed acute respiratory failure secondary to laryngopharyngeal stenosis, also
confirms this pattern [21]. Whilst individual case reports are a weak form of evi-
dence, they are useful in reinforcing the results of Endo [14]. These are promising
results as they suggest that an increased MMPDAI score correlates with high risk
MMP, and thus a patient’s potential for life threatening laryngeal scarring and ste-
nosis. Overall, the papers by Endo [14] and Corti [23] have similar limitations: small
sample sizes and the retrospective application of the MMPDAI to patient notes.
It is not specified if the raters were aware of the severity of patients’ MMP or if
there were any serious complications which may influence their rating. Specifical-
ly, Endo [14]'s work fails to examine the correlations of MMPDAI scores with UAT
in asymptomatic lesions and Corti [23] is limited by the low sensitivity of indirect
immunofluorescence. It is also not specified if the reported scores in any of the
above studies are combined activity and damage scores, or only activity scores.

Whilst the MMPDAI is one of the only generalised disease specific tools that
can be used by members of a multidisciplinary clinical trial team, it is only pro-
posed for mild MMP [2, 4]. Unlike in the Setterfield score, it is recommended
that specific scales be used to quantify the degree of ocular, oral, laryngeal,
esophageal or pharyngeal mucosa involvement in higher risk cases of MMP as
this cannot be measured in detail by the MMPDAI [4]. Corti [23] had to estimate
a patient with only esophageal involvement’s MMPDAI as 10 and Ormond [11]
found the oral sections of MMPDAI had poor interrater reliability for damage
scores (prior to the erythema addendum). The MMPDAI could also benefit from
review by oral medicine physicians, otolaryngologists and ophthalmologists
with specialist knowledge of the effects of MMP outside of the skin, which may
enable the score to be applicable to more specific cases of MMP.

3.3. Autoimmune bullous skin disorder intensity score

The Autoimmune Bullous Skin Disorder Intensity Score created by Pfiitze [24] is
recommended by the European S3 guidelines for MMP [2, 24]. It is a score reflect-
ing clinical disease activity with a specific section for the assessment of oral mu-
cous membranes [7, 11, 24]. There is also a subjective component in oral assess-
ment which assesses a patients discomfort when eating and drinking [11, 24].
The types of foods in the subjective component can be swapped with foods that
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are preferred regionally but are texturally equivalent to account for differences
in patients’ diets [24]. The ABSIS has been validated for oral MMP and found to
have good interobserver reliability in oral MMP. This was better than the MMPDAI
activity score which only showed satisfactory correlation, but not as good as the
ODSS [11]. This score also uses the rule of nines to calculate body surface area
(BSA) affected. Whilst the rule of nines is a quick tool to estimate BSA it often
overestimates the area affected [25]. Rosenbach [26] found the ABSIS poorly rep-
resents small changes in disease activity at the low end of the disease spectrum
in pemphigus. Although this study examined patients with pemphigus, a similar
AIBD, it did with not include patients with MMP. Therefore examining the validity
and reliability of the ABSIS in MMP would be useful. A flaw of using the ABSIS for
MMP is that it lacks a score for ocular involvement, which the authors propose
can be combatted by using the Tauber score in conjunction [24, 27]. Despite this
the ABSIS is not disease specific and has not been validated in multisite MMP [2].

4. Mucosal site-specific scoring systems

The mucosal sites are uniquely difficult to score and photograph. In MMP
they are also higher risk areas, so accurate photography and validated scoring
systems are vital [1, 7]. Visualising the conjunctiva is particular challenging due
to its three dimensional nature in which multiple portions are concealed from
view [28]. In OcMMP eversion of the lid is often required to visualise fornix
shortening and symblepharon, which can cause the tarsus to buckle and
thus make assessment of the fornix inaccurate [29]. To aid in the objective
measurement of fornix shortening fornix depth measurers (FDMs) such as
those designed by Kawakita [30] and Williams [31] can be used. The FDM
created by Williams [31] is superior to Kawakita [30] as its curved shape allows
for the full extent of the upper fornix to be measured. A patient’s measured
fornix depth is then compared to age and race specific values to calculate an
objective percentage shortening. To this date FDMs have only been validated in
Caucasian and south Asian populations and thus there is a need for large scale
population-based studies to validate them for the broader population [27, 29].
All ocular scoring systems discussed require a slit lamp, which is costly and
may not be available outside of an ophthalmology or optometry practice.

Scoring and imaging of the intraoral area, esophagus and larynx can be aid-
ed by using pen cameras, intraoral cameras (I0Cs) and endoscope type cam-
eras. Pentapati and Siddiq [32] identified in a systematic review that IOCs can
be used to for imaging oral mucosal conditions. Bradley [33] demonstrated the
feasibility of using 10Cs for diagnosis of oral conditions in a small pilot study
on the diagnosis of dental patients through intraoral photographs in regional
Northern Ireland. Despite this the Irish study was significantly limited due to its
small sample size and lack of comparison to a control group [33]. The study
also did not feature any MMP cases.

4.1. Oral

The oral disease severity score (ODSS) is a score used for chronic oral diseas-
es that has been validated in MMP [11]. The ODSS is recommended for use in
mono-site and predominantly oral MMP by both the European S3 Guidelines
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and the German S2k guidelines for MMP [2, 7]. In the ODSS, which has previ-
ously been used in lichen planus and pemphigus vulgaris, 17 areas of the oral
cavity are given a site score, area score and pain score which are then added to
give a maximum score of 106 [11, 12]. This is more detailed compared to the di-
vision of the oral cavity into 7 areas in the MMPDAI and 11 in the ABSIS [4, 11].

Potential weaknesses of the ODSS include the combination of the subjective
pain score and objective site and activity scores, which the authors of the ODSS
feel provides a more comprehensive representation of disease experience [11].
This subjective component also does not represent a quality-of-life measure
[11]. The score lacks a damage component, which despite the decreased pro-
pensity of the oral area for scarring is still concerning as most complications of
MMP are linked to post inflammatory changes and scarring [1].

The ODSS was validated in a single point-of-time study of 15 patients with
mild to moderate MMP, during which ten physicians scored each patient, and
two physicians rescored their patients to test intra-rater reliability [11]. It was
found the ODSS had good convergent validity with the ABSIS and MMPDAI and
an intra-rater reliability intraclass coefficient (ICC) of 0.97 and 0.93. The study
made many efforts to reduce bias, such as having a two hour wait time before
patients were rescored and using specialists from multiple fields of medicine
such as dermatologists and oral health specialists. Despite this, limitations in-
clude that none of the clinicians regularly used the ABSIS or MMPDAI, and only
half were experienced using the ODSS.

4.2. Laryngeal

Methods of scoring laryngeal MMP have been proposed by both Nash [34] and
Higgins [15] [2, 15, 34]. The Higgins scoring system is scored based on lesion
type, site and airway patency, combining activity and damage stages [15]. In
comparison the Nash scoring system is based on symptomology, due to the
authors concerns that it would be difficulty to routinely assess the larynx [34].
Whilst both scores exist neither have been validated and it is instead recom-
mended that an otolaryngological version of the MMPDAI be used for clinical
studies [2]. In pemphigus vulgaris a score combining number of lesions and
lesion size has been used, which was shown to correlate with the PDAI, ABSIS
and endoscopic examination [35].

4.3. Ocular

The Foster scoring system, followed by the Mondino and adapted Tauber tool
are the most common scoring tools used in ocular MMP [8, 11]. Foster’s score
divides OcMMP into four stages based on general signs of cicatrisation whilst
Mondino’s scoring system only uses inferior fornix shortening [16, 36]. Whilst
this score is more objective than the Foster score, it lacks sensitivity to early
disease stages [37]. The Foster score is insensitive to inferior fornix loss or
increases in symblepharons and the Mondino score fails to represent new sym-
blepharons in the absence of fornix loss [37].

The Tauber scoring system was created to combat insensitivities in the Fos-
ter and Mondino scores [27]. This score follows the Foster stages but incorpo-
rates a sub score for inferior fornix shortening and horizontal symblepharon
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involvement [37]. The Tauber score was validated in a retrospective cohort
study of 125 eyes against the Foster and Mondino scores. All scores showed
excellent interrater reliability, with the Tauber score best representing if MMP
had advanced [37]. A systematic review and meta-analysis by Bocanegra-Oyola
[8] recommend the Tauber system as it combines the variables in the Foster
and Mondino scores, making it significantly more accurate.

The Foster, Mondino and Tauber tools can all be used retrospectively on clini-
cal records due to their simplicity [29, 38]. This is particularly advantageous in rare
disease such as MMP where most studies are retrospective. Stage IV of the Fos-
ter score has also been found to have a strong correlation with poor visual acuity
(>6/60), whilst the Mondino score has been shown to have a poor correlation [16].

In a literature review of all available scoring systems for cicatricial conjunc-
tivitis Ong [29] noted that the Foster, Mondino and Tauber tools overlook upper
fornix scarring, which is also associated with complications threatening sight,
and are largely qualitative measures based on a physicians clinical judgement.
Other weaknesses include that the Foster, Tauber and Mondino scores only
assess scarring, making them insensitive in detecting disease activity, and that
approximation of inferior fornix shortening requires visualisation of the poste-
rior lid surface [28, 38]. These scores also require lid traction, which can cause
distortion of the lid which alters final scoring [28]. Despite this useful correla-
tion, visual acuity is a poor measure of OcMMP progression as it cannot be as-
sumed to be due to OcMMP as can instead be caused by a patients pre-existing
comorbidities [38].

International guidelines recommend the validated cicatrising conjunctivitis
assessment tool (CCAT) be used for ocular MMP [2, 7]. The CCAT validated by
Ong [38] is composed of an inflammation, scarring and morbidity score. Unlike
other scores discussed above the score assesses both the upper and lower
fornix [38]. Similarly to the MMPDAI, the score divides the bulbar conjunctiva
into four quadrants to better approximate conjunctival inflammation. All com-
ponents of the assessment tool were individually validated, and only kept in
the score if adequate agreement was shown [29]. The scarring and morbidity
components, which are designed to represent the irreversible effects of the
disease, had excellent intra-rater and interrater correlation [38]. The percentage
of lower fornix shortening is also calculated using a FDM and age standardised
fornix depth tables to provide a much more objective result than simply visual-
ising fornix loss [27, 29]. Despite these strengths the tool still requires special-
ist equipment such as slight lamps and FDMs and only provides fornix depth
tables for Caucasian populations. Since the CCAT validated in a mainly Cauca-
sian population, further validation studies are required for diverse populations

In the CCAT, reference images are used to aid in scoring of conjunctival hy-
peremia, which is in line with current expert recommendations [6, 7, 38]. The
creation of a visual scale to document hyperemia was first proposed Elder and
Bernauer [16] in criticism of the Foster and Mondino scores. The detection of
active inflammation is crucial in OcMMP as this allows the disease to be treat-
ed before vision threatening conjunctival scarring develops [29]. Despite this,
Saw [39] showed progression of cicatrisation wasn't always associated with
less severe inflammation. It is thought these results occur because persistent
mild inflammation in a patient with treatment resistant disease may cause
cicatrisation to progress [39].
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Multiple other scoring systems have been proposed for OcMMP such as the
score by Reeves [28] and Rowsey [40] but these have been excluded from this
review due to infrequent use [28, 29, 40].

5. Quality of life measures

Whilst this report focusses on clinician and investigator reported scoring sys-
tems it is worthwhile to mention that there are no MMP specific patient scored
quality-of-life measures [7]. The European S3 Guidelines on MMP recommend
the use of the autoimmune bullous disease quality of life (ABQOL) question-
naire and treatment of autoimmune bullous disease (TABQOL) questionnaire
as they are specific to AIBD and thus better encapsulate the impact of MMP
[2, 41]. Versions of the ABQOL and TABQOL have been validated in North Amer-
ican, Polish, Japanese, Greek, Persian, Turkish, Arabic, Chinese, French, Malay-
sian and English populations with a diverse range of AIBD [42-52]. Both scores
correlate highly with each other, the dermatology quality of life index (DLQI) and
skindex-29 and weakly with the PDAI, BPDAI and MMPDAI [50]. The poorest
correlation was in MMP due to the lack of specific questions about mucosal
sites [50]. As such it has been suggested the ABQOL and TABQOL show no ad-
vantage over generic quality of life measures such as the DLQI or skindex-29 in
diseases involving the mucous membranes [50]. Site specific scoring systems
such as the chronic oral mucosal disease questionnaire (COMDQ), which is
validated in English and Persian populations, and the oral health impact profile
(OHIP) are also recommended [2, 41, 53, 54].

6. Conclusion

A general scoring system for MMP should represent all mucous membranes
and areas affected in a way which represents their distribution in this disease
specifically. As such the score should also be reviewed by specialists of mul-
tiple medical disciplines that treat MMP. The score should also be capable of
quantifying activity as well as damage separately [27, 29]. These could be incor-
porated into one IGA score or divided into two IGA scores, to better represent
the impact of blistering disease scarring, as has been done before in other AIBD
scores such as the MMPDAI or EBDASI [55]. The activity score would be used
to quantify the efficacy of treatment at suppressing the disease process and
the damage score used to quantify the effects of post inflammatory changes.
The damage score may even be used to investigate novel treatments for scar
reduction. Due to the rarity of the disease an ideal score should also be easy to
apply to retrospective photos of patients with MMP if required. Currently these
authors, and a wider research group comprising specialists treating different
forms of MMP, are in the process of developing and validating an MMP specific
IGA score. This score aims to appropriately represents activity and damage
and be applicable to all forms of MMP.

Additional information

Conflict of interest

The authors have declared that no competing interests exist.

SKINdeep 1: e162540 (2025), DOI: 10.1553/skindeep.2025.162540 9



Annabelle Heyworth et al.: Scoring systems for Mucous Membrane Pemphigoid

Ethical statements

The authors declared that no clinical trials were used in the present study.

The authors declared that no experiments on humans or human tissues were per-
formed for the present study.

Informed consent from the humans, donors or donors’ representatives: Bellberry Limited.

The authors declared that no experiments on animals were performed for the present
study.

The authors declared that no commercially available immortalised human and ani-
mal cell lines were used in the present study.

Use of Al

No use of Al was reported.

Funding

No funding was reported.

Author contributions

Conceptualization: DM. Writing — original draft: AH. Writing — review and editing: DM,
MS, AH.

Author ORCIDs
Annabelle Heyworth © https://orcid.org/0009-0001-9332-7365

Data availability

All of the data that support the findings of this study are available in the main text.

References

1. Amber KT, Murrell DF, Schmidt E, Joly P, Borradori L. Autoimmune Subepidermal
Bullous Diseases of the Skin and Mucosae: Clinical Features, Diagnosis, and Man-
agement. Clin Rev Allergy Immunol. 2018;54(1):26—-51. https://doi.org/10.1007/
s$12016-017-8633-4

2. Schmidt E, Rashid H, Marzano AV, Lamberts A, Di Zenzo G, Diercks GFH, et al.
European Guidelines (S3) on diagnosis and management of mucous membrane
pemphigoid, initiated by the European Academy of Dermatology and Venereol-
ogy - Part Il. J Eur Acad Dermatol Venereol. 2021;35(10):1926-48. https://doi.
org/10.1111/jdv. 17395

3. Chan LS, Ahmed AR, Anhalt GJ, Bernauer W, Cooper KD, Elder MJ, et al. The first
international consensus on mucous membrane pemphigoid: definition, diagnostic
criteria, pathogenic factors, medical treatment, and prognostic indicators. Arch
Dermatol. 2002;138(3):370-9. https://doi.org/10.1001/archderm.138.3.370

4. Murrell DF, Marinovic B, Caux F, Prost C, Ahmed R, Wozniak K, et al. Definitions and
outcome measures for mucous membrane pemphigoid: Recommendations of an
international panel of experts. J Am Acad Dermatol. 2015;72(1):168-74. https://
doi.org/10.1016/j.jaad.2014.08.024

5. Setterfield J, Shirlaw PJ, Kerr-Muir M, Neill S, Bhogal BS, Morgan P, et al. Mucous
membrane pemphigoid: a dual circulating antibody response with IgG and IgA sig-
nifies a more severe and persistent disease. Br J Dermatol. 1998;138(4):602-10.
https://doi.org/10.1046/j.1365-2133.1998.02168.x

SKINdeep 1: 162540 (2025), DOI: 10.1553/skindeep.2025.162540 10


https://orcid.org/0009-0001-9332-7365
https://doi.org/10.1007/s12016-017-8633-4
https://doi.org/10.1007/s12016-017-8633-4
https://doi.org/10.1111/jdv.17395
https://doi.org/10.1111/jdv.17395
https://doi.org/10.1001/archderm.138.3.370
https://doi.org/10.1016/j.jaad.2014.08.024
https://doi.org/10.1016/j.jaad.2014.08.024
https://doi.org/10.1046/j.1365-2133.1998.02168.x

Annabelle Heyworth et al.: Scoring systems for Mucous Membrane Pemphigoid

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Ghanbari H, Rahimi M, Momeni A, Aminizade M, Nozarian Z, Moghtader A, et al.
Challenges and advances in ocular mucous membrane pemphigoid (OMMP); from
pathogenesis to treatment strategies. Graefes Arch Clin Exp Ophthalmol. 2025;
263(6):1489-1502. https://doi.org/10.1007/s00417-025-06756-2

Hofmann SC, Giinther C, Béckle BC, Didona D, Ehrchen J, Gaskins M, et al.
S2k Guideline for the diagnosis and treatment of mucous membrane pemphi-
goid. J Dtsch Dermatol Ges. 2022;20(11):1530-50. https://doi.org/10.1111/
ddg.14905

Bocanegra-Oyola N, Pardo-Pizza D, Cifuentes-Gonzalez C, Oliver-Hernandez MV,
Romero-Osorio MJ, Romero-Santos S, et al. Clinical Characteristics of Ocular Mu-
cous Membrane Pemphigoid: A Systematic Review and Meta-Analysis. Ocul Im-
munol Inflamm. 2024;32(10):2388-404. https://doi.org/10.1080/09273948.2024
.2376746

Ong HS, Setterfield JF, Minassian DC, Dart JK. Mucous Membrane Pemphigoid
with Ocular Involvement: The Clinical Phenotype and Its Relationship to Direct Im-
munofluorescence Findings. Ophthalmology. 2018;125(4):496-504. https://doi.
org/10.1016/j.ophtha.2017.10.004

Mehra T, Guenova E, Dechent F, Wiirth F, Zierhut M, Récken M, et al. Diagnostic rel-
evance of direct immunofluorescence in ocular mucous membrane pemphigoid.
J Dtsch Dermatol Ges. 2015;13(12):1268-74. https://doi.org/10.1111/ddg. 12716
Ormond M, McParland H, Thakrar P, Donaldson ANA, Andiappan M, Cook RJ, et
al. Validation of an Oral Disease Severity Score (ODSS) tool for use in oral mu-
cous membrane pemphigoid. Br J Dermatol. 2020;183(1):78-85. https://doi.
org/10.1111/bjd. 18566

Du G, Patzelt S, van Beek N, Schmidt E. Mucous membrane pemphigoid. Autoim-
mun Rev. 2022;21(4):103036. https://doi.org/10.1016/j.autrev.2022.103036
Madgar O, Baniel A, Yarom N, Glikson E, Zeeli T, Sprecher E, et al. Mucous mem-
brane pemphigoid-otorhinolaryngological manifestations: a retrospective cohort
study. Eur Arch Otorhinolaryngol. 2020;277(3):939-45. https://doi.org/10.1007/
s00405-020-05812-3

Endo H, Rees TD, Niwa H, Kuyama K, Oshima M, Serizawa T, et al. High frequency
of upper aerodigestive tract manifestations in mucous membrane pemphigoid.
Oral Dis. 2022;28(6):1555-60. https://doi.org/10.1111/0di.13872

Higgins TS, Cohen JC, Sinacori JT. Laryngeal mucous membrane pemphigoid: a
systematic review and pooled-data analysis. Laryngoscope. 2010;120(3):529-36.
https://doi.org/10.1002/lary.20763

Elder MJ, Bernauer W. Monitoring of activity and progression in cicatrising con-
junctivitis. Dev Ophthalmol. 1997;28:111-22. https://doi.org/10.1159/000060709
Langley RG, Feldman SR, Nyirady J, van de Kerkhof P, Papavassilis C. The 5-point
Investigator's Global Assessment (IGA) Scale: A modified tool for evaluating
plaque psoriasis severity in clinical trials. J Dermatolog Treat. 2015;26(1):23—-31.
https://doi.org/10.3109/09546634.2013.865009

Simpson E, Bissonnette R, Eichenfield LF, Guttman-Yassky E, King B, Silverberg
Jl, et al. The Validated Investigator Global Assessment for Atopic Dermatitis (vI-
GA-AD): The development and reliability testing of a novel clinical outcome mea-
surement instrument for the severity of atopic dermatitis. J Am Acad Dermatol.
2020;83(3):839-46. https://doi.org/10.1016/j.jaad.2020.04.104

Jung SM, Kim W-U. Targeted Immunotherapy for Autoimmune Disease. Immune
Netw. 2022;22(1):€9. https://doi.org/10.4110/in.2022.22.€9

SKINdeep 1: 162540 (2025), DOI: 10.1553/skindeep.2025.162540 1


https://doi.org/10.1007/s00417-025-06756-2
https://doi.org/10.1111/ddg.14905
https://doi.org/10.1111/ddg.14905
https://doi.org/10.1080/09273948.2024.2376746
https://doi.org/10.1080/09273948.2024.2376746
https://doi.org/10.1016/j.ophtha.2017.10.004
https://doi.org/10.1016/j.ophtha.2017.10.004
https://doi.org/10.1111/ddg.12716
https://doi.org/10.1111/bjd.18566
https://doi.org/10.1111/bjd.18566
https://doi.org/10.1016/j.autrev.2022.103036
https://doi.org/10.1007/s00405-020-05812-3
https://doi.org/10.1007/s00405-020-05812-3
https://doi.org/10.1111/odi.13872
https://doi.org/10.1002/lary.20763
https://doi.org/10.1159/000060709
https://doi.org/10.3109/09546634.2013.865009
https://doi.org/10.1016/j.jaad.2020.04.104
https://doi.org/10.4110/in.2022.22.e9

Annabelle Heyworth et al.: Scoring systems for Mucous Membrane Pemphigoid

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Ribsam A, Stefaniak R, Worm M, Pleyer U. Rituximab preserves vision in ocu-
lar mucous membrane pemphigoid. Expert Opin Biol Ther. 2015;15(7):927-33.
https://doi.org/10.1517/14712598.2015.1046833

Quattri E, Zussino M, Lauro W, Berti E, Marzano AV, Genovese G. Case report: A
case of anti-laminin 332 mucous membrane pemphigoid associated with severe
pharyngolaryngeal involvement. Front Med (Lausanne). 2022;9:1000954. https://
doi.org/10.3389/fmed.2022.1000954

Cozzani E, Di Zenzo G, Calabresi V, Carrozzo M, Burlando M, Longanesi L, et al.
Autoantibody Profile of a Cohort of 78 Italian Patients with Mucous Membrane
Pemphigoid: Correlation Between Reactivity Profile and Clinical Involvement. Acta
Derm Venereol. 2016;96(6):768-73.

Corti L, Fanoni D, Venegoni L, Muratori S, Recalcati S, Berti E. Detection of IgE au-
toantibodies in mucous membrane pemphigoid and their association with disease
severity. G Ital Dermatol Venereol. 2020;155(6):754-9. https://doi.org/10.23736/
S0392-0488.18.06167-9

Pfiitze M, Niedermeier A, Hertl M, Eming R. Introducing a novel Autoimmune
Bullous Skin Disorder Intensity Score (ABSIS) in pemphigus. Eur J Dermatol.
2007;17(1):4-11.

Wachtel TL, Berry CC, Wachtel EE, Frank HA. The inter-rater reliability of estimating
the size of burns from various burn area chart drawings. Burns. 2000;26(2):156—
70. https://doi.org/10.1016/S0305-4179(99)00047-9

Rosenbach M, Murrell DF, Bystryn JC, Dulay S, Dick S, Fakharzadeh S, et al. Reliabil-
ity and convergent validity of two outcome instruments for pemphigus. J Invest
Dermatol. 2009;129(10):2404-10. https://doi.org/10.1038/jid.2009.72

Lee BWH, Tan JCK, Radjenovic M, Coroneo MT, Murrell DF. A review of scoring
systems for ocular involvement in chronic cutaneous bullous diseases. Orphanet
J Rare Dis. 2018;13(1):83. https://doi.org/10.1186/s13023-018-0823-5

Reeves GM, Lloyd M, Rajlawat BP, Barker GL, Field EA, Kaye SB. Ocular and oral
grading of mucous membrane pemphigoid. Graefes Arch Clin Exp Ophthalmol.
2012;250(4):611-8. https://doi.org/10.1007/s00417-011-1853-z

Ong HS, Dart JK, Mehta JS. A Review of Clinical Disease Scoring Systems for
Cicatricial Diseases of the Conjunctiva. Front Med (Lausanne). 2021;8: 664572.
https://doi.org/10.3389/fmed.2021.664572

Kawakita T, Kawashima M, Murat D, Tsubota K, Shimazaki J. Measurement of for-
nix depth and area: a novel method of determining the severity of fornix shorten-
ing. Eye (Lond). 2009;23(5):1115-9. https://doi.org/10.1038/eye.2008.205
Williams GP,. Saw VP, Saeed T, Evans ST, Cottrell P, Curnow SJ, et al. Validation of a fornix
depth measurer: a putative tool for the assessment of progressive cicatrising conjunc-
tivitis. Br J Ophthalmol. 2011;95(6):842-7. https://doi.org/10.1136/bj0.2010.188011
Pentapati KC, Siddig H. Clinical applications of intraoral camera to increase pa-
tient compliance - current perspectives. Clin Cosmet Investig Dent. 2019;11:267—
78. https://doi.org/10.2147/CCIDE.S192847

Bradley M, Black P, Noble S, Thompson R, Lamey PJ. Application of teleden-
tistry in oral medicine in a community dental service, N. Ireland. Br Dent J.
2010;209(8):399-404. https://doi.org/10.1038/sj.bdj.2010.928

Nash R, Hughes J, Kuchai R, Sandison A, Sandhu G. Assessment and manage-
ment of laryngeal mucous membrane pemphigoid: our experience in six patients
and a proposed severity scale. Clin Otolaryngol. 2017;42(3):752-6. https://doi.
org/10.1111/coa.12676

SKINdeep 1: 162540 (2025), DOI: 10.1553/skindeep.2025.162540 12


https://doi.org/10.1517/14712598.2015.1046833
https://doi.org/10.3389/fmed.2022.1000954
https://doi.org/10.3389/fmed.2022.1000954
https://doi.org/10.23736/S0392-0488.18.06167-9
https://doi.org/10.23736/S0392-0488.18.06167-9
https://doi.org/10.1016/S0305-4179(99)00047-9
https://doi.org/10.1038/jid.2009.72
https://doi.org/10.1186/s13023-018-0823-5
https://doi.org/10.1007/s00417-011-1853-z
https://doi.org/10.3389/fmed.2021.664572
https://doi.org/10.1038/eye.2008.205
https://doi.org/10.1136/bjo.2010.188011
https://doi.org/10.2147/CCIDE.S192847
https://doi.org/10.1038/sj.bdj.2010.928
https://doi.org/10.1111/coa.12676
https://doi.org/10.1111/coa.12676

Annabelle Heyworth et al.: Scoring systems for Mucous Membrane Pemphigoid

35.

36.
37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

Bilgic-Teme A, Cem Temel |, Bostanci-Toptas A, Turhan M, Bozkurt S, Uzun S. Eval-
uation of Ear, Nose, and Throat Involvement in Pemphigus Vulgaris in Comparison
with Pemphigus Severity Scoring Systems: A Cross-sectional Study. Acta Derma-
tovenerol Croat. 2018;26(4):283-8.

Foster CS. Cicatricial pemphigoid. Trans Am Ophthalmol Soc. 1986;84:527-663.
Tauber J, Jabbur N, Foster CS. Improved Detection of Disease Progression
in Ocular Cicatricial Pemphigoid. Cornea. 1992;11(5):446-51. https://doi.
org/10.1097/00003226-199209000-00015

Ong HS, Minassian D, Rauz S, Mehta JS, Dart JK. Validation of a clinical assess-
ment tool for cicatrising conjunctivitis. Ocul Surf. 2020;18(1):121-9. https://doi.
org/10.1016/j.jt0s.2019.10.010

Saw VP, Dart JK, Rauz S,Ramsay A, Bunce C, Xing W, et al. Inmunosuppressive ther-
apy for ocular mucous membrane pemphigoid strategies and outcomes. Ophthal-
mology. 2008;115(2):253-61.e1. https://doi.org/10.1016/j.ophtha.2007.04.027
Rowsey JJ, Macias-Rodriguez Y, Cukrowski C. A new method for measuring
progression in patients with ocular cicatricial pemphigoid. Arch Ophthalmol.
2004;122(2):179-84. https://doi.org/10.1001/archopht.122.2.179

Zhao CY, Murrell DF. Outcome measures for autoimmune blistering diseases. J
Dermatol. 2015;42(1):31-6. https://doi.org/10.1111/1346-8138.12711
Kalinska-Bienias A, Jakubowska B, Kowalewski C, Murrell DF, Wozniak K. Measur-
ing of quality of life in autoimmune blistering disorders in Poland. Validation of
disease - specific Autoimmune Bullous Disease Quality of Life (ABQOL) and the
Treatment Autoimmune Bullous Disease Quality of Life (TABQOL) questionnaires.
Adv Med Sci. 2017;62(1):92-6. https://doi.org/10.1016/j.advms.2016.07.002
Tanemura C, Nunotani M, Kawabata K, Morooka Y, Yamagami J, Kakuta R, et al.
Development of Japanese versions of the Autoimmune Bullous Disease Quality of
Life and Treatment of Autoimmune Bullous Disease Quality of Life questionnaires.
J Dermatol. 2025;52(5):812-30. https://doi.org/10.1111/1346-8138.17707
Sebaratnam DF, Okawa J, Payne A, Murrell DF, Werth VP. Reliability of the autoim-
mune bullous disease quality of life (ABQOL) questionnaire in the USA. Qual Life
Res. 2015;24(9):2257-60. https://doi.org/10.1007/s11136-015-0965-z

Patsatsi A, Kokolios M, Kyriakou A, Lamprou F, Stylianidou D, Tsapas A, et al. Qual-
ity of Life in Greek Patients with Autoimmune Bullous Diseases Assessed with
ABQOL and TABQOL Indexes. Acta Dermato Venereologica. 2017;97(9):1145-7.
https://doi.org/10.2340/00015555-2737

Teimourpour A, Hedayat K, Salarvand F, Ghandi N, Ghiasi M, Mahmoudi H, et al.
Autoimmune Bullous Disease Quality of Life (ABQoL) questionnaire: Validation
of the translated Persian version in pemphigus vulgaris. Int J Womens Dermatol.
2020;6(4):306-10. https://doi.org/10.1016/j.ijwd.2020.03.043

Bilgic-Temel A, Irican C, Uzun S, Feng GYH, Murrell DF, Akman-Karakas A. Quality
of Life in Turkish Patients with Autoimmune Blistering Diseases: Reliability and
Validity of the Autoimmune Bullous Disease Quality of Life and the Treatment of
Autoimmune Bullous Disease Quality of Life Questionnaires. Turkish Journal of
Dermatology. 2019;13(2):83-90. https://doi.org/10.4103/TJD.TJD_16_19

Saleh M, Zaraa |, Doss N, Saleh N. Assessment of the quality of life of Egyptian
and Tunisian autoimmune bullous diseases’ patients using an Arabic version of
the autoimmune bullous disease quality of life and the treatment of autoimmune
bullous disease quality of life questionnaires. Anais Brasileiros de Dermatologia.
2019;94(4):399-404. https://doi.org/10.1590/abd1806-4841.20197198

SKINdeep 1: 162540 (2025), DOI: 10.1553/skindeep.2025.162540 13


https://doi.org/10.1097/00003226-199209000-00015
https://doi.org/10.1097/00003226-199209000-00015
https://doi.org/10.1016/j.jtos.2019.10.010
https://doi.org/10.1016/j.jtos.2019.10.010
https://doi.org/10.1016/j.ophtha.2007.04.027
https://doi.org/10.1001/archopht.122.2.179
https://doi.org/10.1111/1346-8138.12711
https://doi.org/10.1016/j.advms.2016.07.002
https://doi.org/10.1111/1346-8138.17707
https://doi.org/10.1007/s11136-015-0965-z
https://doi.org/10.2340/00015555-2737
https://doi.org/10.1016/j.ijwd.2020.03.043
https://doi.org/10.4103/TJD.TJD_16_19
https://doi.org/10.1590/abd1806-4841.20197198

Annabelle Heyworth et al.: Scoring systems for Mucous Membrane Pemphigoid

49.

50.

51.

52.

53.

54.

55.

Yang B, Chen G, Yang Q, Yan X, Zhang Z, Murrell DF, et al. Reliability and valid-
ity of the Chinese version of the autoimmune bullous disease quality of life
(ABQOL) questionnaire. Health Qual Life Outcomes. 2017;15(1):31. https://doi.
org/10.1186/s12955-017-0594-z

Ferries L, Gillibert A, Duvert-Lehembre S, Corbaux C, Alexandre M, Prost-Squarcioni
C, et al. Sensitivity to change and correlation between the autoimmune bullous
disease quality-of-life questionnaires ABQOL and TABQOL, and objective severity
scores. Br J Dermatol. 2020;183(5):944-5. https://doi.org/10.1111/bjd.19173
Yap E, Choon S, Tey K, P S. Validation of the Malay Version of Autoimmune Bul-
lous Disease Quality of Life (ABQOL) Questionnaire 2018. 40-3. https://doi.
org/10.5220/0008150300400043

Tseng H, Stone C, Murrell DF. Scoring Criteria for Autoimmune Bullous Diseases:
Utility, Merits, and Demerits. Indian Dermatol Online J. 2024;15(5):732-8. https://
doi.org/10.4103/idoj.idoj_611_23

Ni Riordain R, Hodgson T, Porter S, Fedele S. Validity and reliability of the Chron-
ic Oral Mucosal Diseases Questionnaire in a UK population. J Oral Pathol Med.
2016;45(8):613-6. https://doi.org/10.1111/jop.12425

Shirzad A, Bijani A, Mehryari M, Motallebnejad M, Mohsenitavakoli S. Validity and
reliability of the persian version of the chronic oral mucosal diseases question-
naire. Caspian J Intern Med. 2018;9(2):127-33.

Loh CC, Kim J, Su JC, Daniel BS, Venugopal SS, Rhodes LM, et al. Development,
reliability, and validity of a novel Epidermolysis Bullosa Disease Activity and Scar-
ring Index (EBDASI). J Am Acad Dermatol. 2014;70(1):89-97.e1-13. https://doi.
org/10.1016/j.jaad.2013.09.041

SKINdeep 1: 162540 (2025), DOI: 10.1553/skindeep.2025.162540 14


https://doi.org/10.1186/s12955-017-0594-z
https://doi.org/10.1186/s12955-017-0594-z
https://doi.org/10.1111/bjd.19173
https://doi.org/10.5220/0008150300400043
https://doi.org/10.5220/0008150300400043
https://doi.org/10.4103/idoj.idoj_611_23
https://doi.org/10.4103/idoj.idoj_611_23
https://doi.org/10.1111/jop.12425
https://doi.org/10.1016/j.jaad.2013.09.041
https://doi.org/10.1016/j.jaad.2013.09.041

	Scoring systems for Mucous Membrane Pemphigoid – A review of the literature
	Abstract
	1. Introduction
	Abbreviations

	2. Investigators global assessment scoring systems
	3. General scoring systems
	3.1. Setterfield score
	3.2. Mucous membrane pemphigoid disease area index
	3.3. Autoimmune bullous skin disorder intensity score

	4. Mucosal site-specific scoring systems
	4.1. Oral
	4.2. Laryngeal
	4.3. Ocular

	5. Quality of life measures
	6. Conclusion
	Additional information
	References

