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Abstract: Bullous pemphigoid (BP) is an autoimmune blistering disease mainly affecting elderly individuals. Comorbidities are
common in patients with BP and have been found to complicate the management and prognosis. We describe a patient with multiple
comorbidities who was successfully treated with omalizumab and suggest omalizumab as a good alternative therapy for BP to prevent
treatment-related complications in elderly patients with a poor general condition.
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Introduction

Bullous pemphigoid (BP) is an autoimmune disorder that mainly affects those over 70 years of age, with a rising
incidence in the past decade.' Studies have revealed an association between BP and other major chronic conditions
affecting elderly individuals, such as neuropsychiatric disorders, hypertension, diabetes mellitus, and chronic kidney
disease.”” These comorbid conditions make the traditional immunosuppressive therapy of BP with systemic corticoster-
oids relatively contraindicated. Thus, alternative treatment with a favorable safety profile is of great benefit for this group
of BP patients. The underlying pathophysiological mechanism of BP is thought to be IgG class autoantibodies against
autoantigens BP 180 and BP230 at the basement membrane zone. IgE anti-BP180 autoantibodies were also found to be
pathogenic in recent studies.* Omalizumab, a humanized monoclonal antibody directed against IgE, has been found to be
useful in the treatment of BP.> Here, we report a patient with multiple comorbidities and uncontrolled blood glucose who
was recalcitrant to systemic corticosteroid therapy and successfully treated with omalizumab.

Case Report

A 7T6-year-old male was admitted to our department with a 1-month history of severely itchy erythema, papules,
blistering, and scratching. The rash initially appeared on the torso, with subsequent progression to the extremities and
face and gradually with blister formation, despite ongoing treatment with oral antihistamines, thalidomide, compound
glycyrrhizin tablets, and super potent topical corticosteroids.

On admission, the patient was afebrile with urticarial erythema and papules on the face, trunk, and extremities.
Isolated tense blisters and bullae could be observed on the abdomen and bilateral thighs (Figure 1A). The Nikolsky sign
was negative. There was no erosion or ulceration of the mucosa.

In addition, the patient had multiple comorbidities, including hypertension and type 2 diabetes mellitus (T2DM) for
over 20 years, diabetic nephropathy for more than 4 years, and a history of “sudden deafness” for more than 5 years. He
also had a surgical history of percutaneous coronary intervention (PCI) of anterior descending and circumflex branches
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Figure | (A) On admission, urticarial erythema and papules on the trunk and extremities. Isolated tense blisters and bullae on the abdomen and bilateral thighs (B and C)
erythema on the back and lower limbs progressed, with more new vesicles continuing to appear on the legs. (D) Erythema transformed into hyperpigmentation.

for 10 years. He was under a regimen of several drugs for his comorbidities, but he denied taking any new medications
during recent months.

The laboratory tests revealed significantly increased IgE levels (>2000.00 kIU/L) and eosinophilia (0.76*10"9/L),
elevated HbAlc (7.60%), creatinine (141 umol/L) and uric acid (601 pmol/L), and decreased total protein (56.1 g/L) and
albumin (33.8 g/L). Serum BP230 IgG antibodies were positive. Urine routine analysis showed urine glucose++++, urine
microalbumin +++. Histopathological examination from a skin biopsy of the left thigh demonstrated subepidermal blister
formation with eosinophilic infiltrate, dermal vascular proliferation with lymphocytes, and eosinophil infiltration
(Figure 2).

A diagnosis of bullous pemphigoid was made based on the classical clinical and histopathological findings and
positive serum BP230 antibody. Thus, intravenous methylprednisolone 60 mg per day was given along with
compound glycyrrhizin injection, oral antihistamines, thalidomide, and super potent topical corticosteroids.
However, the regimen failed to control the disease. Erythema on the back and lower limbs progressed, with more
new vesicles continuing to appear on the legs (Figure 1B and C). His pruritus also deteriorated. While his skin
lesions and pruritus resisted responding to systemic steroid therapy, the side effects of the treatment were very
prominent, exacerbating his type 2 diabetes mellitus. His fasting and postprandial blood glucose was exceedingly
high even though endocrinologists were consulted frequently to adjust his diabetes medications. Considering that his
diabetic nephropathy and other diabetic complications might deteriorate and based on the available reports,
omalizumab was initiated at a dose of 300 mg subcutancously every 4 weeks to taper systemic steroids. The
pruritus was alleviated, and new blisters stopped appearing after 3 days. The dose of systemic steroid was gradually
tapered without any flare. One month after the initiation of omalizumab, the patient’s blood eosinophils returned to
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Figure 2 Pathology of skin biopsy from the lesions on the left thigh showed subepidermal blister formation with eosinophilic infiltrate, dermal vascular proliferation with
lymphocytes, and eosinophil infiltration. (A) Magnification x40, (B) magnification % 100, (C) magnification x 200, (D) magnification x 200.

normal, but his serum IgE level remained high (>2000.00 kIU/L). On the 2nd dose of omalizumab, the patient only
had slight itching, and the erythema transformed into hyperpigmentation (Figure 1D). He had 3 injections of
omalizumab in total, and systemic steroids were gradually tapered to a daily dose of 4 mg of methylprednisolone.
On recent follow-up, 8 months after discontinuation of omalizumab injection, he remained on a maintenance dose of
4 mg of methylprednisolone and remained in clinical remission. Lab tests showed normal eosinophils and decreased
IgE levels (782.00 kIU/L).

Discussion

BP is the most common autoimmune blistering disease that typically affects the elderly individuals. The global incidence
of bullous pemphigoid is 0.0419 per 1000 person-years.® BP has been reported to be significantly associated with
mortality, with 1-year mortality rates ranging from 6% to 41%.” Two studies based on Chinese hospitals reported 1-year
mortality rates of 12.9% and 23.4%, respectively.®’
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BP has been demonstrated to have an association with comorbid health conditions such as neuropsychiatric
disorders, hypertension, diabetes mellitus, chronic kidney disease, and end-stage renal disease.?® These comorbid-
ities have been found to complicate the management and prognosis.'® BP in patients with comorbid T2DM have
a significantly greater medical comorbidity and complication burden and are more challenging to manage.'® BP has
also been found to be associated with a 5-fold higher risk of cardiovascular disease mortality.'' Our patient had
a long history of cardiovascular disease (CVD), T2-DM, and diabetic nephropathy. As a potential risk factor for
complications and mortality, his multiple comorbidities called for more urgent and prompt control of his skin
condition.

The systemic treatment with the highest level of evidence for BP is glucocorticoids.'” As many of these
comorbidities might be worsened by glucocorticoids, steroid-sparing strategies are often necessary for these patients.
The traditional steroid-sparing strategies mainly include immunosuppressive therapy, such as methotrexate (MTX),
azathioprine, and cyclosporin A. The application of these therapies is restricted in the elderly because of their potential
severe adverse effects. In recent years, biologics such as rituximab, omalizumab, and dupilumab have been shown to
be effective in BP treatments with a favorable safety profile."*”'> Our patient was recalcitrant to traditional systemic
glucocorticoid therapy and had exceedingly high blood glucose levels after treatment. His renal function may have
been further impaired if traditional immunosuppressive drugs, such as MTX and cyclosporine A, were used.
Considering the risk of traditional therapy on his multiple comorbidities, omalizumab was added in an attempt to
rapidly control disease progression and accelerate the tapering of glucocorticoids. The application of omalizumab in
our patient successfully resulted in rapid resolution.

The laboratory tests of our patient revealed significantly elevated IgE levels and eosinophilia. It has been
reported that 50% to 60% of BP patients have peripheral eosinophilia, and 70% to 85% of BP patients have
elevated total IgE serum levels.'® A study found that IgE antibodies against the 16th noncollagenous domain of
BP180 (BP180 NCI16A) paralleled disease activity. This finding supports the notion that anti-BP180 IgE is of
pathogenic relevance.!” A study also suggested a putative relationship between disease severity and peripheral
eosinophilia.'® In our patient, peripheral eosinophilia indicated disease severity, and elevated IgE levels were
consistent with the symptoms of severe itching and urticarial erythema.

Omalizumab is a recombinant humanized IgG1 monoclonal antibody against human IgE.'” Omalizumab effec-
tively treats BP either as a monotherapy or in combination with other drugs.” The mechanism of action of
omalizumab on BP is not fully understood. A study showed that the efficacy of omalizumab might be related to
a reduction in FcepsilonRI and IgE expression in lesional skin of BP.2’ Thus, serum IgE levels might be associated
with the response to omalizumab treatment in BP. Although it has been proven in chronic spontaneous urticaria that
the clinical response to omalizumab is linked to and predicted by IgE levels and their change, the data on
omalizumab in BP treatment are not sufficient to obtain a similar conclusion.>*! However, a systematic review of
existing evidence on omalizumab treatment of BP showed a marginal association between baseline eosinophilia and
complete remission.” Due to the limited sample size, the role of IgE and eosinophilia in predicting the BP response

to omalizumab requires further investigation.

Conclusion

In this case, we report a 76-year-old patient with multiple comorbidities who was relatively contraindicated for
immunosuppressive therapy. Initiation with omalizumab showed a rapid response with a good safety profile. Our case
suggests omalizumab as a good alternative therapy for BP to prevent treatment-related complications in a vulnerable,
elderly population. Further research, especially randomized controlled trials, is required to investigate the role of

omalizumab in the treatment of BP, especially in elderly patients with multiple comorbidities.
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