Letters to the Editor

High B-cell-activating factor levels in endemic Tunisian

pemphigus

Sir,

B-cell-activating factor belonging to the tumor necrosis factor
family plays a crucial role in B-cell development, immunoglobulin
production and switch to the IgG, IgE and IgA subclasses. Excessive
B-cell-activating factor rescues self-reactive B cells from anergy
which may play a crucial role in the induction and development
of autoimmunity. Previous reports have shown elevated serum
B-cell-activating factor levels in patients with systemic lupus,
Sjogren syndrome and rheumatoid arthritis.!

Pemphigus is an autoimmune intraepidermal blistering disease
characterized by the presence of autoantibodies against desmoglein
1 in pemphigus foliaceus and desmoglein 3 in pemphigus vulgaris.
Knowing that B-cell-activating factor pathway is involved
in the generation of autoreactive B cells, we analyzed serum
B-cell-activating factor levels in Tunisian pemphigus vulgaris
and pemphigus foliaceus patients and correlated their levels with
clinical presentation and autoantibody profile.?

This is a cross-sectional retrospective study on frozen samples
at —80°C. Sera were obtained from 50 pemphigus foliaceus
patients and 36 pemphigus vulgaris patients with a median age
of 44 years (range 17-81). All patients fulfilled clinical and
immunological criteria of pemphigus. Forty pemphigus foliaceus
patients as well as 29 pemphigus vulgaris patients had recurrent,
active disease; the other patients were in remission. Blood sample
was collected before corticosteroid treatments in 28 pemphigus

foliaceus and 22 pemphigus vulgaris patients. Among pemphigus
patients with recurrent, active disease, 9 pemphigus foliaceus and
14 pemphigus vulgaris patients were under systemic therapy at the
time of drawing the blood to perform serum B-cell-activating factor
measurement. The retrospective nature of the study limited the
clinical data concerning severity of the diseases for 27 pemphigus
foliaceus and 28 pemphigus vulgaris patients from the case records.
For these patients, we evaluated the severity of pemphigus according
to the cutaneous and mucosal involvement of defined areas of the
body — score 0 (no lesions), score 1 (<25% involvement), score
2 (25%—50%), score 3 (50%—75%) and score 4 (>75%). Thirty eight
healthy controls with a median age of 43 years were also recruited
in the study.

This investigation was approved by the ethical committee of La
Rabta University Hospital. All patients and controls gave their
consents for the study.

Pemphigus foliaceus and pemphigus vulgaris patients as well
as healthy control were already tested for anti-desmoglein 1
and 3 autoantibodies (MBL, Nagoya, Japan) and the presence of
autoantibodies other than anti-desmoglein.?

Aspecific enzyme-linked immunosorbent assay kit was used to measure
serum B-cell-activating factor levels (R&D Systems Inc., Minneapolis,
USA). Values above the mean + 2 standard deviation (1168 pg/ml) in
control samples were considered as high levels.
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Statistical analysis was performed using the Statistical Package
for Social Sciences, version 16.0 (SPSS Inc., Chicago, IL, USA).
P <0.05 was considered statistically significant.

In healthy control, serum B-cell-activating factor levels ranged
between 200 and 1200 pg/ml with a mean value of 748 + 206 pg/ml.
Serum B-cell-activating factor mean values did not differ between
the three groups (pemphigus foliaceus, pemphigus vulgaris
and healthy control), yet we note a P value (P = 0.052) near the
threshold of significance. However, after Bonferroni correction,
serum B-cell-activating factor levels were significantly higher in
pemphigus foliaceus patients (mean level 982 + 557 pg/ml) than
in healthy control, P = 0.046. There was no statistically significant
difference between pemphigus vulgaris patients and healthy control
[Figure 1].

High serum B-cell-activating factor levels were observed in 14 (28%)
pemphigus foliaceus and 11 (30.5%) pemphigus vulgaris patients.

In pemphigus foliaceus patients, serum B-cell-activating factor
levels were significantly higher in those without corticosteroid
treatment (mean level 1229 + 573 pg/ml) than in healthy
control (P <0.001 by #-test). Moreover, mean serum B-cell-activating
factor values were significantly higher in patients with high score
disease severity (P = 0.012 by #-test) and in those with the recurrent
active disease before re-introduction of corticosteroid or any other
treatment (P < 0.001 by #-test) [Table 1].

In pemphigus foliaceus patients, scores for disease severity were
available for seven and twenty cases with high and low serum
B-cell-activating factor, respectively. Among the seven pemphigus
foliaceus patients with high serum B-cell activating factor,
all (100%) had widespread disease (score of disease severity 3—4)
compared to nine of twenty patients (45%) in those with normal
serum B-cell-activating factor (P = 0.02 by Fisher’s exact test).

In pemphigus vulgaris patients, scores for disease severity
were available for 7 and 21 cases with high and low serum
B-cell-activating factor, respectively. Among the seven pemphigus
vulgaris patients with high serum B-cell activating factor, only
4 (57%) showed severe lesions compared to 6 of 21 (28%) of those
with normal serum B-cell-activating factor.

Although serum B-cell-activating factor levels did not correlate with
age, stratification of patients according to the mean age revealed

3800
&
3000
p=0.046
_ 2500
E r's
2 2000 4 . N
y ia . x5
w1500 4 SR e SN S R
% ““‘A‘ “A l.‘A A
1000 — A Sty &
“aasiy A 1?44?
500 i i
fl‘t{ i 3::& 4%y
0 v . = . \
PF PV HC

Figure 1: Comparison of serum B-cell-activating factor mean levels (pg/ml)
in pemphigus patients (pemphigus foliaceus (PF), pemphigus vulgaris (PV))
and in healthy controls (HC). Significant difference (P < 0.05) was observed
with pemphigus foliaceus patients when compared to healthy control (serum
B-cell-activating factor means are in red lines). BAFF: B-cell activating
factor, NS: Not significant
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that younger pemphigus foliaceus patients had significantly higher
levels.

In both groups, there was no significant correlation between serum
B-cell activating factor neither with anti-desmoglein 1/desmoglein
3 autoantibodies titers nor with the presence of autoantibodies other
than anti-desmoglein.

Unlike previous studies, our findings revealed the presence of a
significant difference among autoimmune pemphigus patients and
controls.>*

Matsushita et al. did not find a significant difference between
pemphigus or pemphigoid patients and the control group regarding
serum B-cell-activating factor levels.? Asashima et al. reported a
significant difference in bullous pemphigoid, but not in pemphigus
vulgaris patients.* In this study, we found that serum B-cell
activating factor values were significantly higher in pemphigus
foliaceus patients than in healthy control. Interestingly, significant
associations between serum B-cell-activating factor values,
younger age and clinical status (absence of corticosteroid treatment
and disease activity) were found only in the pemphigus foliaceus
group. In Tunisia, pemphigus has particular epidemiological
features: pemphigus foliaceus is the endemic form of the disease;
it is predominantly observed in women of the reproductive
age group. These patients have common human leukocyte antigen
susceptibility alleles which vary from the ones observed in the
sporadic form in the north of the country.’ Thus, B-cell activating
factor elevation occurs mainly in patients with Tunisian endemic
pemphigus features.

Serum B-cell activating factor mean levels were found to be
significantlylowerinpatientsundercorticosteroidtreatment. This
effect is different from that seen in rituximab-treated patients.®
In this study, we failed to find a significant correlation between
anti-desmoglein 1/desmoglein 3 autoantibodies titers and serum
B-cell-activating factor, while in systemic lupus erythematosus,
a strong association was found between anti-deoxyribonucleic
acid antibodies titers and serum B-cell-activating factor values.
Moreover, serum B-cell-activating factor levels in Tunisian
systemic lupus erythematosus cases are significantly higher
compared to those found in Tunisian pemphigus foliaceus
patients (2340.72 + 1000 pg/ml, unpublished data).

The presence of high levels of serum B-cell-activating factor suggests
that this cytokine induces the expansion of activated B and T cells
and autoantibodies production. This overexpression, significantly
observed in the absence of treatment mainly on the earlier onset
of pemphigus foliaceus, suggests that serum B-cell-activating
factor participated in the proliferation of autoreactive cells, thus
enhancing the autoimmune response. Besides, it has been reported
that B-cell-activating factor acts on dendritic cells helping them
to increase the pro-inflammatory activity of T cells. This is in
accordance with the association of high serum B-cell-activating
factor levels with high score disease in pemphigus foliaceus. This
data may reflect serum B-cell-activating factor contributing to
pemphigus pathogenesis.

Interestingly, B-cell-activating factor polymorphism —871C/T
is involved in pemphigus foliaceus pathogenesis.” Analyzing the
association of this polymorphism in our patients and assessing
its functional impact are needed to investigate the biological
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Table 1: Mean serum B-cell-activating factor levels according to clinical characteristics of pemphigus patients

Characteristic Group P
PF PV HC
n MeantSD n MeantSD n MeantSD
Overall 50 982*+557 36 875+441 38 7484206 0.046
Recurrent disease
No 6 885+278 7 871+421 - 0.65
Yes 40 988+605 29 876+453 -
P 0.59 0.78
Corticosteroids
No 28 1229+573 14 885+445 - 0.003
Yes 22 668+343 22 8594450 -
P 0.001 0.86
Active disease and steroids
No corticosteroids and no relapse 1 1332 2 491£70 - 0.09
No corticosteroids and active disease 26 1238+593 20 924+448 -
Corticosteroids and no relapse 5 796+191 985+458 -
Corticosteroids and active disease 14 5744290 768+470 -
P 0.6 0.04 0.1 0.49
Disease score
0-2 11 718+248 18 707+£362 - 0.022
3-4 16 1177£517 10 10124567 -
P 0.001 0.93
Age
Less than mean age 19 12164701 11 694+395 24 751£220 0.011
More than mean age 31 839+395 25 974+444 14 6794203
P 0.018 0.104 0.24
Duration of disease
<1 month 31 1070647 25 873+485 - 0.61
>1 month and <1 year 2 620+128 2 669+345
>1 year 9 917+£312 9 926+339
P 0.26 0.56

*Significant p value with the PF group compared to HC. SD: Standard deviation, PF: Pemphigus foliaceus, PV: Pemphigus vulgaris, HC: Healthy controls

significance of serum B-cell-activating factor elevation in
pemphigus foliaceus patients. Targeting B-cell-activating factor
with monoclonal antibodies (belimumab) has been approved
for systemic lupus erythematosus treatment, but clinical and
theoretical arguments for a potential beneficial effect in pemphigus
are lacking.®

In conclusion, we described the presence of higher levels of
serum B-cell-activating factor in pemphigus foliaceus patients.
These levels correlated with disease activity in patients without
treatment. Because this finding is mainly observed in patients with
features of the endemic form of Tunisian pemphigus foliaceus,
it needs to be confirmed in other endemic forms of pemphigus
within homogeneous and comparable age repartition and disease
duration. Answering this question will clarify whether the
autoimmune mechanisms through serum B-cell-activating factor
varies among pemphigus forms and possibly making the endemic
forms distinct.
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