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There has been no previous clinical-immunological study
of pemphigus in Spain. The aim of this study was to per-
form a retrospective analysis of pemphigus patients who
had been followed for a period of 18 years in our centre.
We characterized the autoantibody response, compared
diagnostic assays and correlated the immunobiological
data with phenotype and prognosis. Clinical, epidemiolo-
gical and immunopathological data were collected from
40 patients. Patients sera were characterized by indirect
immunofluorescence and enzyme-linked immunosorbent
assay (ELISA). Epidemiological and clinical findings
were comparable to other series. Mortality during follow-
up was 0% and 6% in pemphigus foliaceus and vulgaris,
respectively. Importantly, higher indirect immunofluo-
rescence titres and anti-desmoglein 3 ELISA values of
samples from untreated patients correlated significantly
with a potentially worse clinical course. Moreover, there
was a positive correlation between indirect immunoflu-
orescence titres and anti-desmoglein 3 ELISA levels in
pemphigus vulgaris patients. Based on our findings,
initial high anti-desmoglein 3 antibodies in pemphigus
patients correlate with a more adverse prognosis, which
raises the question as to whether a more aggressive initial
therapy is indicated in patients with this immunological
pattern. Key words: autoantibodies; desmoglein; ELISA;
immunofluorescence; prognosis.
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Pemphigus is a group of organ-specific autoimmune
blistering diseases, characterized by tissue-bound and
circulating autoantibodies against adhesion molecules
of the keratinocyte surface. Pemphigus has two major
subtypes, pemphigus vulgaris (PV) and pemphigus folia-
ceus (PF), both showing distinct clinical and pathological
findings. Patients with PV usually start with painful oral
lesions, with suprabasal acantholysis by histopathological
examination. In contrast, PF cases present with erosive
and crusted skin lesions predominantly on seborrhoeic
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areas, without mucosal involvement, and subcorneal
acantholysis by histopathology. Desmogleins (Dsg) are
the main proteins targeted by circulating IgG autoanti-
bodies of pemphigus patients (1). Several in vitro and
in vivo studies have demonstrated the pathogenicity of
anti-Dsg autoantibodies (2—8). Dsg 1 and 3 are conside-
red the main autoantigens in pemphigus, and antibodies
against these two proteins correlate with the skin and
mucous membranes involvement in patients with PF and
PV, respectively (9-11).

Autoantibodies to the intercellular epidermal surfaces
and Dsg can be quantified by indirect immunofluo-
rescence (IF) on monkey oesophagus sections and by
enzyme-linked immunosorbent assay (ELISA) plates
coated with proteins. IF titres have usually failed to
correlate with clinical severity, in contrast with ELISA
results (12—15). The prognostic value of these immu-
nological features is not yet fully established.

We describe here the most relevant epidemiological,
clinical and immunological findings of a large series
of pemphigus patients followed in a single centre over
an 18-year period. We correlated these immunological
data with the long-term prognosis, the clinical pheno-
type (location and severity) and, finally, we analysed
the correlation between indirect IF titres and anti-Dsg
ELISA values.

METHODS

Patients and serum samples

Data from 88 patients with a diagnosis of pemphigus were
retrieved from a computerized database of the Department of
Dermatology at the Hospital Clinic, Barcelona, Spain, between
1985 and 2002. Of those, we selected 40 patients who fulfilled
the following criteria: active blistering skin or mucous mem-
brane disease, intraepithelial acantholysis and intercellular
IgG deposition by direct IF. Blood was obtained at the time of
diagnosis and during follow-up according to the physician’s
decision regarding marked changes in the clinical status (clear
improvement or worsening) or special therapies needed (e.g.
before and after intravenous immunoglobulins’ cycles, plasma
exchanges, etc.).

Collection of epidemiological and clinical data

The medical charts of all patients were examined exhaustively
and the following data collected and summarized in a database:
full name, age, gender, date of birth, ethnic group, pemphigus
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type, date of diagnosis, date of onset of skin and/or mucous
membrane disease, clinical features, medical history, previous
medications, thiopurine S-methyltransferase activity level and
pemphigus therapies (topical, enteral or parenteral administra-
tion, dosing, date of start and withdrawal, accumulated dose,
clinical response, side-effects), date of remission and relapse,
date of death (when applicable).

Clinical severity score

Since there was no agreement on a specific clinical scoring
system for use during the follow-up period of these patients,
disease severity was assessed with an arbitrary quantitative
scoring system based on the extension of the lesions, ranging
from 0 (no disease) to 5 (very severe, with extensive, confluent
blisters/erosions/crusts, life-threatening), considering skin and
mucous membranes separately. Briefly, scores regarding skin
involvement were defined as follows: 0, no lesions; 1, hyper-
pigmented or erythematous patches; 2, predominant dry lesions
on less than 10% of the body surface area (BSA); 3, predomi-
nant dry lesions involving >10% BSA; 4, predominant erosive
lesions or blisters covering <20% BSA; 5, erosions or blisters
on > 20% BSA. Scores regarding oral involvement were based
on the number of involved anatomical areas (upper gum, lower
gum, lips, buccal mucosa, tongue, mouth floor, palate, pharynx):
0, no lesions; 1, epithelized erythematous patches; 2, one area;
3, two to four areas; 4, five to six areas; 5, diffuse involvement.
All of the scoring values were assigned by a single clinician,
who was in charge of all patients with autoimmune blistering
skin diseases in the centre, during the whole study time.

Definition of prognostic groups

Each patient was assigned one of the three prognostic groups,
defined as follows: 1, remittent (patients with a tendency to heal-
ing after standard treatment, without remarkable complications);
2, intermediate (patients with chronic disease and several flares,
responding well to first-line therapy, and without life-threatening
events associated with disease activity or drug side-effects); 3,
severe (patients with severe chronic disease and several flares,
refractory to standard first-line therapies, and/or with life-threat-
ening events). Complete remission was defined as the absence
of any sign of clinical activity during at least 6 months, with the
patient receiving no immunosuppressive treatment.

Immunofluorescence studies

Indirect IF analysis was performed using monkey oesophagus
sections, following established methods (16).

Enzyme-linked immunosorbent assay

An ELISA was performed to detect IgG antibodies against Dsgl
and Dsg3, according to the manufacturer’s instructions (MBL Co.,
Nagoya, Japan). Highly reactive patients’ sera, with index values
(IV) higher than 150 U/ml, were serially diluted up to 1/1000.

Statistical analysis

All data were analysed using the STATA package (Stata Cor-
poration, College Station, TX, USA) and SPSS 15.0 (Chicago,
IL, USA) by the Units of Biostatistics at the IMIM-Hospital
del Mar and the Hospital Clinic, Barcelona.

RESULTS
Epidemiological data and clinical phenotype

These data are summarized in Table I. Briefly, a final
total of 40 patients was included, 33 with PV (82%)
and 7 with PF (18%). A slight female predominance
was observed (22/40 pemphigus cases, 55%). Mean
age was 53 and 50 years in PV and PF, respectively,
with a range of 20—-81 years. Mean follow-up periods
were 106 and 23 months in PV and PF, respectively.
Isolated involvement of the oral mucosa was the most
frequent initial clinical sign in PV (58%), followed by
skin eruption alone (29%) and mucocutaneous disease
(13%).

Disease outcome

With regard to the prognostic groups, 100% of the PF
patients followed a remittent course. In contrast, 62%
of PV cases were in the intermediate group, 21% in
the severe group and only 17% in the remittent group.
Complete remissions during the above-described ob-
servation times were recorded in 71% (5/7) and 30%
(10/33) of PF and PV patients, respectively. Of those,
we registered relapses in only one PF and one PV pa-
tients during clinical follow-up. Two men with severe
generalized mucocutaneous PV, aged 80 and 66 years,
died during the observation time (5% of all pemphigus
patients). Both deaths occurred within the first 4 months
after diagnosis and were attributed to respiratory failure
due to pulmonary thromboembolism and pneumonia
in the first patient, and gastrointestinal bleeding and
nosocomial pneumonia in the second.

Anti-Dsg ELISA results at diagnosis

We analysed the reactivity of 5 PF and 14 PV patients,
for whom we had serum aliquots at the time of diag-
nosis. 5/5 PF (100%) and 14/14 PV (100%) sera were

Table 1. Summary of the most relevant clinical and epidemiological data of the pemphigus patient series

Deaths regarding

Gender  Age (years) Follow-up period (months) Deaths phenotype subgroups
Disease n Mean+SD  Mean +SD n (%)  Initial phenotype (%) n CR (%)
Pemphigus vulgaris  F 18 53+16 106 £ 81 2 (6) Mucous membranes 58 0 30
(n=33) M 15 Skin 29 0
Mucocutaneous 13 2
Pemphigus foliaceus F 4 50£20 23£22 0 - - 0 71

(n=7) M3

F: female; M: male; SD: standard deviation; CR: complete remissions (see text).
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Fig. 1. Levels of anti-Dsg3 antibodies measured by enzyme-linked
immunosorbent assay correlate positively with indirect immunofluorescence
(IF) titres in pemphigus vulgaris, regardless of therapy (n=33) (Spearman’s
rank correlation test; p=0.736, p<0.001).

positive for anti-Dsgl and anti-Dsg3 autoantibodies,
respectively. In addition, 9/14 PV patients (64%) also
reacted against Dsgl only.

Indirect IF titres and anti-Dsg ELISA values in pemphigus
vulgaris

For this analysis, we selected only the first serum sam-
ple of each patient (n=33). We observed a positive cor-
relation between indirect IF titres and anti-Dsg3 ELISA
levels (Spearman’s rank correlation test; p=0.736,
p<0.001) (Fig. 1), in contrast with anti-Dsgl values
(p=0.082, p=0.650).

Antigenic specificity as detected by ELISA and clinical
phenotype

There was a significant correlation between the pre-
sence of anti-Dsg1 antibodies and skin involvement in
both PF and PV groups (Fisher’s exact test; p=0.038
and p<0.001, respectively), as well as between anti-
Dsg3 antibodies and mucous membrane involvement
(»<0.001).

Indirect IF titres or anti-Dsgl/Dsg3 ELISA values and
clinical severity

No statistically significant correlation between indirect
IF titres and clinical activity was found, irrespective of
the pemphigus type. Anti-Dsgl antibody levels detected
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by ELISA increased in parallel with the skin clinical
score in PF, but without reaching statistical significance
(Kruskal-Wallis test; p=0.091), probably due to the low
size of the PF sample (n=7). In PV, ELISA anti-Dsg1
and anti-Dsg3 antibody levels correlated significantly
with the skin and mucous membranes clinical scores,
respectively (both p<0.001).

Correlation studies regarding disease prognosis

Only pemphigus patients with serum extractions ob-
tained before any systemic treatment were eligible for
statistical analysis (n=16). Moreover, we merged the
intermediate and severe groups together due to the low
sample size of the latter group (n=2). We found a sig-
nificant correlation between a more adverse prognosis
and higher initial indirect IF titres (Mann-Whitney U
test; p=0.007) or anti-Dsg3 values (»<0.001) (Table
I). In contrast, no association was observed when
considering the levels of anti-Dsg1 antibodies.

DISCUSSION

Epidemiological and clinical data in our study were
similar to other published series (17, 18). In contrast
with other studies, where female cases almost doubled
the number of affected men (18, 19), we found a female/
male ratio of almost 1:1. Oral involvement was the most
frequent location at disease onset in PV (71%).

Regarding the clinical course in PF, all these patients
showed a tendency to rapid remission under conventio-
nal steroid or steroid plus azathioprine treatment. There
was no mortality in this group and 70% of complete
remissions were recorded during the follow-up period
(vs. 53% in a recent Japanese series) (18).

Two-thirds of all PV patients belonged to the intermit-
tent course subgroup. Complete remission was observed
in only 30% of PV cases during the whole observation
time. We recorded a 5% mortality (last death occurring
in 1992), equivalent or inferior to that reported in the
literature after the introduction of steroids and adjuvant
steroid-sparing drugs (20). These mortal cases occurred
shortly after diagnosis, both in elderly men with severe
generalized mucocutaneous PV. Death causes (sepsis,
cardiorespiratory disease, gastrointestinal bleeding)
were related to disease extension and the use of high-
dose glucocorticoids together with immunosuppressive
agents, as described in other studies (19).

Table I1. In contrast to anti-Dsg1 antibodies, initial levels of antibodies against Dsg3 as detected by enzyme-linked immunosorbent assay

(ELISA) correlate positively with a worse disease outcome

Remittent course (n=6)

Intermediate or severe course (n=10)

Median p25-p75 Range Median p25-p75 Range p-value
Dsgl ELISA 136 7-495 3-506 50 22-78 9-196 0.792 (NS)
Dsg3 ELISA 25 2-103 1-177 623 430-1278 136-1423 <0.001

ELISA units: U/ml; p: percentile; NS: non-significant.
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The association between antigen specificity and the
pemphigus phenotype was described firstly by immu-
noblot and immunoprecipitation techniques (10) and
later by ELISA studies (11, 21-23). We also found a
significant correlation between the ELISA anti-Dsg1 or
anti-Dsg3 response and the skin or mucous membrane
phenotype, respectively. However, occasional patients
show a clear discrepancy between the clinico-patholo-
gical diagnosis and the autoantibody profile (22, 24).

Although the results of different studies vary (1315,
25, 26), to date no study has found a clear relationship
between indirect IF titres and disease severity in pem-
phigus, and this was also the case in our study. When
comparing ELISA values with clinical severity, we
found a positive trend between the anti-Dsgl response
and the severity of skin involvement in PF patients, al-
though statistical significance was not reached, probably
due to the low number of serum samples available. In
PV, we demonstrated a significant positive correlation
between the anti-Dsgl and Dsg3 ELISA values with
skin and mucous membrane severity, respectively, as
reported elsewhere (27, 28).

It is noteworthy that indirect IF titres and anti-Dsg3
ELISA levels correlated significantly in PV (Fig. 1). As
mentioned previously, we found a positive correlation
between clinical activity and the levels of circulating
autoantibodies by ELISA, but not by indirect IF. The
reason for this discrepancy is unclear; however, the re-
producibility of the commercial protein-based ELISA,
increases the accuracy of the results, in contrast with
the potentially inaccurate indirect IF technique, which is
often handmade and depends on many changeable con-
ditions (quality of the tissue, incubation conditions, type
of fluorescent-labelled antibody, etc.). We assume that, in
small-size patients samples like ours, it is probably much
easier to reach statistical significance when analysing
ELISA values than titres obtained by indirect IF.

We attempted to identify an immunological prog-
nostic factor, in order to define a subset of pemphigus
patients who may benefit from a more powerful therapy
from the very beginning of the disease, regardless of the
pemphigus subtype. Therefore, we analysed serum ex-
tractions obtained before the initiation of any systemic
therapy and intended to correlate these initial indirect IF
titres and ELISA values with the prognostic subgroups.
Interestingly, we found a positive correlation between
higher levels of anti-Dsg3 and anti-epithelial circulating
antibodies (by ELISA and indirect IF, respectively)
and a less favourable prognostic group. Previously,
Harman et al. (21) had raised the hypothesis that the
presence of high anti-Dsgl antibodies in early phases
of PV may be associated with a potentially more severe
disease. However, serum samples in that study were also
taken from patients already under immunosuppressive
therapy, and this may have affected the levels of detec-
table autoantibodies. To our knowledge, our study is
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the first to demonstrate that a higher level of anti-Dsg3
antibodies before the start of treatment may predict a
potentially worse clinical outcome. The question as
to whether these facts justify a more powerful initial
therapy has yet to be addressed.

We conclude that indirect IF might now be replaced
by ELISA as the first-choice test to detect specific
circulating autoantibodies in PV and PF. Of note, in
some pemphigus variants in which desmogleins are
not the major autoantigens, or there is no IgG response
(such as IgA pemphigus), anti-Dsg IgG ELISA systems
are of no use and indirect IF study remains as the main
serological test. As well as being an automatable and
highly reproducible technique, ELISA has proven to be
more sensitive (17), readings are objectively obtained
and quantitatively expressed. In addition, ELISA results
are Dsg-specific and thus help to differentiate pemphi-
gus types. As we have shown previously, these values
correlate with the pemphigus phenotype and severity,
and may also help in monitoring the immunological
response to therapeutic agents in daily practice (29).
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