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Bullous pemphigoid (BP) is an autoimmune blistering
disease, with auto-antibodies (autoAb) that target 2 com-
ponents of the hemidesmosome: BP180, thought to be the
major antigen, and BP230. The majority of IgG autoAb
in patients with BP react with the 16™ non-collagenous
(NC16A) domain of BP180 (1).

In patients with BP, IgE is frequently elevated and
specific IgE autoAb, reacting with BP180, and BP230
have been described (2). Several studies have reported
variable, but usually high, frequencies of IgE anti-BP180
NCI16A domain and IgE anti-BP230 antibodies in the
serum of patients with BP and a possible correlation
between IgE anti-BP180 levels and disease activity (3—6).

The pathogenicity of IgE autoAb in BP remains elu-
sive. It is likely that IgE binding to Fc-epsilon receptors
(FceR) on mast cells or eosinophils leads to inflammation
and pruritus, causing the urticarial prodromal phase often

seen in BP (7, 8). However, 2 studies showed no corre-
lation between an urticarial/erythematous phenotype of
BP and high levels of serum IgE autoAb (3, 4). In vitro,
IgE autoAb act in a FcR-independent manner through
direct binding to keratinocyte antigens, which trigger
interleukin (IL)-6 and IL-8 release by keratinocytes and
adecrease in hemidesmosomes (9). This may ultimately
contribute to the weakening of the adhesive strength at
the dermal—epidermal junction (DEJ) seen in BP.

We report here a case of severe BP in a patient having
both IgE and IgG anti-BP180 and BP230 autoAb, which
was treated successfully with omalizumab, a humanized
monoclonal antibody that binds to the receptor-binding
portion of IgE.

CASE REPORT

A 76-year-old woman with mul-
tiple comorbidities (dementia,
chronic renal failure, ischaemic
cardiopathy, gastro-duodenal
ulcer, osteoporosis) presented
with an intense pruritic disease
that had been present for several
weeks, with diffuse eczematous
patches, excoriations, crusts and
tense blisters (Fig. 1).

Blood tests revealed elevated
eosinophil count and high levels
of'total IgE (Table I). A lesional
skin biopsy showed spongiosis
and subepidermal blister with
accumulation of eosinophils
in the blister cavity and the
underlying dermis. Direct im-
munofluorescence (DIF) micro-
scopy disclosed linear deposits
of IgG, IgE, and C3 at the DEJ
(Fig. 1). Circulating IgG and IgE
reacting with the epidermal side
of 1M NaCl split normal human
skin were detected by indirect [F
microscopy. High serum levels

Fig. 1. Clinical picture and laboratory findings. (a) Patient’s right leg with blisters and erosions. Direct
immunofluorescent microscopy of the patient’ skin (perilesional skin) at disease onset, demonstrating (b) linear
IgE and (c) IgG deposition at the dermal-epidermal junction (DEJ). (d) Negative control. Ten months after
disease onset, (f) IgG, but not (e) IgE, was still found at the DEJ. Highly anti-IgE stained cells, presumably
mast cells, in the dermis (b, e) arrowhead. (Scale bar 20 um). (g) Characterization of IgG and IgE autoAb by
immunoblotting analysis of normal human keratinocytes extract. In our patient’s sera (BP1), IgG reactivity was
found, at 0 and 10 months with a high molecular mass antigen similar to BP230 (5E) and to BP control serum
reactive to BP230 in enzyme-linked immunoassay (ELISA) (BP2). Patient’s sera, but not BP2, also contain IgE
autoAb recognizing a 230 kDa antigen. No IgG or IgE reactivity was found at 180 kDa. No specific reactivity was
found in the serum from a healthy donor normal human serum (NHS), arrowheads denote unspecific reactivity

found in all sera. *Probable reactivity with BP230 proteolytic products.
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\gE of anti-BP180 NC16A IgG and
IgE, and anti-BP230 IgG were
found by enzyme-linked im-
munoassay (ELISA) (Table I).
By immunoblotting with extract
of cultured normal human kera-
tinocyte, [gG and IgE antibodies
reacted exclusively with BP230
(Fig. 1). These findings sug-
gested that IgE autoAb targeting
DEJ antigens were implicated in
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Table I. Summary of the patient’s biological findings during the
course of the disease

Months after disease onset 0 2 7 10
Eosinophil count, G/I (normal <0.5 G/I) 1.45 0.7 0.38 1.15
IgE (kU/I) 4,994 9,030 4,117 6,091
BP180 IgG® (U/ml) MBL-ELISA 47.7 35 13.1 43.7
BP230 IgG® (U/ml) MBL-ELISA 45.8 62 39.8 61.4
BP180 IgE ODP (a.u.) NC16a ELISA (3) 0.9 1.5 n.t. 0.5
Direct immunofluorescence IgG + n.t. n.t. +
Direct immunofluorescence IgE + n.t. n.t. -
Direct immunofluorescence C3 ++ n.t. n.t. ++

Omalizumab was introduced at month 0, 300 mg s.c monthly until month 7. The
follow-up was involuntary discontinued during 2 months and a relapse occurs at
month 10.

aNormal <9 U/ml, Pnormal <0.173 (3).

n.t.: not tested; a.u.: arbitrary units; MBL-ELISA: enzyme-linked immunoassay;
OD: optical density.

this case. Therefore, as our patient had multiple comorbidities and
since the disease was not controlled by whole-body application
of topical class IV (highly potent) corticosteroids, treatment with
omalizumab was started (300 mg subcutaneously (s.c.) monthly).
Topical corticosteroids were continued during the first month of
treatment, then tapered off and stopped after 2 months of treat-
ment. A dramatic improvement in the pruritus occurred within 2
days, as well as excellent control of the disease with healing of all
skin lesions after 8 weeks without adverse events. An increase in
total IgE and anti-BP180 IgE was observed, with a reduction in
eosinophil count and a decrease in anti-BP180 IgG titres (Table I).
After 7 months, the follow-up was lost for 2 months and a relapse
occurred. A new DIF in involved skin revealed only linear IgG and
C3 depositions, but no IgE (Fig. 1). Serum anti-BP180 IgE and
anti-BP230 IgE autoAb were still detectable; however, anti-BP180
IgE level was reduced (Table I). Omalizumab monotherapy was
resumed with a good disease control after 8 weeks.

DISCUSSION

Treatment of BP with omalizumab in case of contra-
indications or resistance to usual therapies has been
reported previously (10-14). All reported patients had
elevated IgE and eosinophil count, as our patient. Here,
the implication of IgE targeting BP antigens in the course
of the disease was supported by the biological findings:
IgE deposition was found together with a linear deposit
of IgG and C3 at the DEJ in patient’s skin. Using DIF
we also observed IgE-positive cells in the dermis with
a morphology suggestive for mast cells. We also hypo-
thesize that some IgE-positive cells were eosinophils.
Indeed, Messingham et al. established that eosinophils
express FceRI in the skin (7), and Ishiura et al. (6) showed
that IgE anti-BP230 can correlate with local eosinophil
accumulation in BP. Using a combination of ELISA
and immunoblot we demonstrated that our patient had
circulating IgE autoAb targeting both BP180 and BP230.
The discrepancy between ELISA and immunoblots for
BP180 autoAb could be explained by poor sensitivity
of immunoblot compared with anti-BP180 ELISA. Al-
ternatively, IgE anti-BP180 may target conformational
epitopes that were not conserved in immunoblot.

In the case described here, the disease was control-
led with omalizumab monotherapy. After 2 months of
therapy, total IgE and anti-BP180 IgE levels increased in
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the patient’s serum, probably because IgE/omalizumab
complexes have an increased half-life (15). More sur-
prisingly, a reduction in anti-BP180 and, to a lesser extent,
anti-BP230 IgG levels, was observed after 7 months of
therapy. When the treatment was involuntarily disconti-
nued, a clinical and biological relapse was observed, with
an increase in levels of IgG autoAb and peripheral blood
eosinophil count, but a decrease in IgE anti-BP180 levels.
Moreover, at relapse, IgE were no longer detectable at
the DEJ by DIF, but the resumption of omalizumab was
effective. This observation supports the multiple impli-
cations of IgE autoAb in BP, through FcR-independent
or -dependent effects. Overall, our findings strongly sug-
gest that IgE is critically implicated in the activity of the
disease in patients with BP with IgE autoAb.

Thus, omalizumab should be considered as a thera-
peutic alternative to immunosuppressive regimen, es-
pecially in patients with comorbidities and anti-BP180
IgE reactivity. Larger trials are needed to better define
the indication for omalizumab in BP and to determine
the importance of measuring IgE anti-BP antigens in the
management of BP.

The authors have no conflict of interest to declare.

REFERENCES

1. Schmidt E, Zillikens D. Pemphigoid diseases. Lancet 2013:
320-332.

2. van Beek N, Schulze FS, Zillikens D, Schmidt E. IgE-mediated
mechanisms in bullous pemphigoid and other autoim-
mune bullous diseases. Expert Rev Clin Immunol 2016; 12:
267-277.

3. van Beek N, Luttmann N, Huebner F, Recke A, Karl I, Schulze
FS, et al. Correlation of serum levels of IgE autoantibodies
against BP180 with bullous pemphigoid disease activity. JAMA
Dermatol 2017; 153: 30-38.

4. Hashimoto T, Ohzono A, Teye K, Numata S, Hiroyasu S,
Tsuruta D, et al. Detection of IgE autoantibodies to BP180
and BP230 and their relationship to clinical features in bullous
pemphigoid. Br J Dermatol 2017; 177: 141-151.

5. Iwata Y, Komura K, Kodera M, Usuda T, Yokoyama Y, Hara T,
et al. Correlation of IgE autoantibody to BP180 with a severe
form of bullous pemphigoid. Arch Dermatol 2008; 144: 41-48.

6. Ishiura N, Fujimoto M, Watanabe R, Nakashima H, Kuwano
Y, Yazawa N, et al. Serum levels of IgE anti-BP180 and anti-
BP230 autoantibodies in patients with bullous pemphigoid.
J Dermatol Sci 2008; 49: 153-161.

7. Messingham KN, Holahan HM, Frydman AS, Fullenkamp C,
Srikantha R, Fairley JA. Human eosinophils express the high
affinity IgE receptor, FcepsilonRI, in bullous pemphigoid.
PLoS One 2014; 9: e107725.

8. Dimson OG, Giudice GJ, Fu CL, Van den Bergh F, Warren
SJ, Janson MM, et al. Identification of a potential effector
function for IgE autoantibodies in the organ-specific autoim-
mune disease bullous pemphigoid. J Invest Dermatol 2003;
120: 784-788.

9. Messingham KN, Srikantha R, DeGueme AM, Fairley JA. FcR-
independent effects of IgE and IgG autoantibodies in bullous
pemphigoid. J Immunol 2011; 187: 553-560.

10. Yu KK, Crew AB, Messingham KA, Fairley JA, Woodley DT.
Omalizumab therapy for bullous pemphigoid. J Am Acad
Dermatol 2014; 71: 468-474.

11. London VA, Kim GH, Fairley JA, Woodley DT. Successful
treatment of bullous pemphigoid with omalizumab. Arch
Dermatol 2012; 148: 1241-1243.

12. Dufour C, Souillet AL, Chaneliere C, Jouen F, Bodemer C,

Acta Derm Venereol 2018



ActaDV

ActaDV

286

13.

Short communication

Jullien D, et al. Successful management of severe infant
bullous pemphigoid with omalizumab. Br J Dermatol 2012;
166: 1140-1142.

Balakirski G, Alkhateeb A, Merk HF, Leverkus M, Megahed
M. Successful treatment of bullous pemphigoid with omali-
zumab as corticosteroid-sparing agent: report of two cases
and review of literature. J Eur Acad Dermatol Venereol 2016;
30: 1778-1782.

www.medicaljournals.se/acta

14.

15.

Yalcin AD, Genc GE, Celik B, Gumuslu S. Anti-IgE monoclo-
nal antibody (omalizumab) is effective in treating bullous
pemphigoid and its effects on soluble CD200. Clin Lab 2014;
60: 523-524.

Hamilton RG, Marcotte GV, Saini SS. Immunological methods
for quantifying free and total serum IgE levels in allergy
patients receiving omalizumab (Xolair) therapy. J Immunol
Methods 2005; 303: 81-91.



