Adult-Onset Linear IgA Bullous Dermatosis with Secondary Infection: A Comprehensive Therapeutic Approach
ABSTRACT:
Linear IgA bullous dermatosis (LABD), a rare autoimmune blistering disorder, causes the accumulation of immunoglobulin A (IgA) throughout the basement membrane zone. Because it can affect both adults and children and sometimes mimics other vesiculobullous disorders, diagnosing the ailment can be difficult. We describe a 42-year-old woman who, for the previous four months, had been suffering from severely itchy vesiculobullous eruptions over her limbs and trunk. A clinical examination revealed tense vesicles and bullae arranged in circular patterns that mimicked the classic "string of pearls" appearance, along with little mucosal involvement. Direct immunofluorescence revealed a subepidermal blister with inflammatory cell infiltration and linear IgA deposition at the dermo epidermal interface, confirming the diagnosis of linear IgA bullous dermatosis. Laboratory tests also revealed evidence of secondary bacterial infection. The patient underwent topical medicine, corticosteroids, targeted antibiotics, and systemic dapsone treatment once glucose-6-phosphate dehydrogenase deficiency was ruled out. There was a discernible clinical improvement within two weeks, including a reduction in pruritus and a halt to the formation of new blisters. For the successful treatment of this rare autoimmune blistering illness, this example highlights the importance of early therapeutic intervention and clinicopathological linkage.
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1.INTRODUCTION
In linear IgA bullous dermatosis (LABD), an uncommon autoimmune subepidermal blistering syndrome, immunoglobulin A (IgA) is deposited linearly in the basement membrane zone of the skin and mucous membranes. It belongs to the group of autoimmune blistering diseases that can afflict both children and adults. The clinical indications might differ significantly depending on the disease's severity and the age at which it first manifests. The condition is uncommon and sometimes underdiagnosed due to its diverse presentation and resemblance to other vesiculobullous disorders. The pathogenesis of LABD includes the production of IgA autoantibodies against structural components of the dermoepidermal junction, specifically BP180 antigen fragments such as LAD-1 and LABD97. The complement system is activated and neutrophils are attracted to the basement membrane zone when these antibodies attach. This inflammatory cascade disrupts the dermo-epidermal link, leading to the development of subepidermal blisters. These immunological pathways have a major role in the development of the characteristic vesiculobullous lesions seen in affected patients.
Higher variability and diagnostic challenges may be observed in adult-onset cases. LABD can cause a wide range of clinical symptoms, from solitary lesions to extensive vesiculobullous eruptions involving the limbs, trunk, and even mucosal areas. Because of the significant overlap with conditions like bullous pemphigoid, dermatitis herpetiformis, and epidermolysis bullosa acquisita, a definitive diagnosis requires careful clinicopathological correlation, supported by histopathological findings of subepidermal blistering and confirmed by direct immunofluorescence demonstrating linear IgA deposition along the basement membrane zone. Patients are also at risk for secondary bacterial infections when the skin barrier is disrupted, which can exacerbate inflammation, impede recovery, and raise morbidity. This highlights the importance of prompt, targeted treatment and early diagnosis.

2. CASE PRESENTATION
A 42-year-old woman with a four-month history of recurrent, itchy skin eruptions showed up at the dermatology outpatient clinic. The lesions on the trunk first appeared as little erythematous papules with intense itching. Eventually, these lesions grew into fluid-filled vesicles and tense bullae that spread over the belly, back, and upper and lower limbs. The patient reports that the lesions often burst on their own, resulting in crust formation, erosions, and post-inflammatory hyperpigmentation. The development of more vesicles was frequently preceded by severe itching. There were no associated systemic symptoms, such as fever, joint pain, photosensitivity, or mouth ulcers, before the appearance of the skin lesions.
The patient's past medical history was typical except for that. She had no known chronic illnesses and was not on any long-term medications. There was no recent history of drug usage, vaccination, or drug exposure commonly associated with drug-induced blistering illnesses. The patient said that the persistent itching and recurrent skin lesions significantly affected her daily activities and quality of life. 
Upon physical examination, the patient had normal vital signs, was cognizant, and was clinically stable.. A dermatological examination revealed many tense vesicles and bullae across the torso and limbs. Many of the lesions were arranged in annular or clustered patterns, creating the distinctive "string-of-pearls" appearance often associated with linear IgA bullous dermatosis. The healed lesions were surrounded by post-inflammatory hyperpigmentation patches. Superficial erosions in the buccal mucosa suggested mild mucosal involvement. A fairly stable epidermis was indicated by the negative Nikolsky sign. The scalp, hair, and nails were all normal, and a systemic examination showed no more abnormalities. 

To assess the patient's overall health and rule out related systemic illnesses, basic laboratory tests were carried out. Microbiological culture studies corroborated the findings, which revealed signs of moderate inflammatory alterations and secondary infection.
Histopathological investigation revealed that subepidermal blisters formed with inflammatory cell infiltration. Direct immunofluorescence analysis of the perilesional skin revealed linear deposition of immunoglobulin A (IgA) along the basement membrane zone, supporting the diagnosis of linear IgA bullous dermatosis. Based on the clinical symptoms and immunopathological data, adult-onset linear IgA bullous dermatosis with secondary infection was diagnosed. Following that, the patient received supportive care along with systemic therapy, and regular follow-up was advised to monitor the progression of the disease and the efficacy of the treatment.
	INVESTIGATION 
	Deranged values
	Normal values

	Alkaline phosphatase serum 
	110 U/I
	42-98 U/I

	Haemoglobin
	10.4 gm%
	11.9-15 gm%

	TWBC
	15.69 x10*3 cells/uL
	4.0-11.0x10*3 cells/uL

	PCV
	32.7%
	36-46 %

	MCV
	76.3 fl
	83-101 fl

	RDW-CV
	15%
	11.6-14%

	G6PDH ACTIVITY
	53.2 IU/g HB
	 6.4-20.0 IU/g HB

	Post prandial blood glucose
	141 mg/dl
	70-140mg/dl


Clinical Findings
Laboratory investigations revealed the following deranged parameters: Table 1


 Table 2: CULTURE-URINE
Enterococcus species >100000CFU/ml
	ANTI-MICROBIAL
	INTERPRETATION

	Fosfomycin

	Resistant

	Nitrofurantoin

	Resistant

	Norfloxacin

	Resistant

	Ampicillin

	Sensitive


	Pencillin

	Resistant

	Erythromycin

	Resistant

	Vancomycin

	Sensitive


	Teicoplanin

	Sensitive


	Linezolid

	Sensitive


	High Level Gentamycin(HLG)
	Sensitive




Table 3: CULTURE-PUS
ENTEROCOCCUS SPECIES 
	ANTI-MICROBIAL
	INTERPRETATION

	Ampicillin

	Sensitive 

	Penicillin

	Resistant 

	Erythromycin

	Resistant 

	Vancomycin

	Sensitive 

	Teicoplanin

	Sensitive 

	Linezolid

	Sensitive 

	Ciprofloxacin
	Sensitive 

	High Level Gentamycin(HLG)
	Sensitive 



Table 4: PROTEUS MIRABILIS 
	ANTI-MICROBIAL
	INTERPRETATION

	Meropenem

	Sensitive 

	Cefpodoxime

	Resistant 

	Ciprofloxacin

	Resistant 

	Cefepime

	Sensitive 

	Amoxicillin and Clavulanic acid

	Sensitive 

	Cefotaxime

	Resistant 

	Piperacillin Tazobactum

	Sensitive 

	Amikacin

	Sensitive 

	Ceftriaxone

	Resistant 

	Cotrimoxazole

	Resistant 

	Cefoperazone-Sulbactam

	Sensitive

	Gentamicin

	Resistant 

	Imipenem

	Resistant 

	Cefixime
	Sensitive 


Microbiological cultures confirmed infection with Enterococcus species and Proteus mirabilis.
Diagnostic Assessment
According to standard diagnostic procedures, two 4-mm punch biopsies were obtained, one sample was obtained from an active lesion for histopathological analysis and another from perilesional skin for direct immunofluorescence (DIF). Subepidermal blister formation with inflammatory infiltrates, primarily eosinophils, was shown by histopathology.  Histological examination showed a subepidermal blister at the dermo-epidermal junction. The blister cavity included eosinophilic debris and inflammatory cells, mostly eosinophils. In the papillary dermis, dense perivascular inflammatory cell infiltration was observed, indicating persistent inflammatory activity. 
The continuous linear deposition of immunoglobulin A (IgA) along the basement membrane zone, as seen by direct immunofluorescence analysis of the perilesional sample, is an immunopathological feature of linear IgA bullous dermatosis. Two other immunoreactants, IgM and C1q, were not detected. The combined histology and immunofluorescence results, along with the clinical presentation, supported the diagnosis of linear IgA bullous dermatosis. 

Treatment Advised
This patient with Linear IgA Bullous Dermatosis (LABD) was managed using a comprehensive approach to minimize autoimmune inflammation, control secondary infection, and prevent sequelae. Since LABD is caused by IgA autoantibodies that target basement membrane antigens, systemic dapsone was initiated as the first-line treatment when normal glucose-6-phosphate dehydrogenase (G6PD) activity was established. This decreased the risk of dapsone-induced hemolysis. Dapsone was selected because of its demonstrated anti-inflammatory and anti-neutrophilic qualities, which help to decrease neutrophil chemotaxis and lessen the inflammatory cascade that results in the development of subepidermal blisters.
Following confirmation of normal glucose-6-phosphate dehydrogenase (G6PD) levels, systemic dapsone was initiated as the first-line treatment to prevent hemolysis. The patient's daily dosage of dapsone was gradually increased from 50 mg to 100 mg/day based on clinical response and tolerability. Dapsone was continued as a maintenance treatment. 
Due to widespread cutaneous involvement and mild mucosal lesions, systemic corticosteroids were administered during the acute phase for prompt illness control. The patient switched to oral prednisolone 0.5 mg/kg/day after receiving intravenous dexamethasone 4 mg twice daily for five days. Over the course of three to four weeks, the dosage was gradually decreased based on clinical improvement. To lessen local inflammation and encourage healing, topical high-potency corticosteroids (like clobetasol propionate 0.05%) were applied to active lesions twice a day for two to three weeks. Culture-guided antibiotic therapy was started because there was a secondary bacterial infection. The patient was treated with intravenous ampicillin 1–2 g every 6 hours for 7–10 days based on sensitivity patterns. In resistant cases, linezolid 600 mg twice daily for 7–10 days was considered. In order to prevent further infection, supportive care included maintaining skin hygiene and treating wounds with sterile non-adherent dressings. Corticosteroids were gradually tapered off and stopped, while dapsone was maintained as long-term maintenance therapy. In refractory cases, alternative immunosuppressive medications like azathioprine or mycophenolate mofetil may be taken into consideration.

Discussion
The rare autoimmune subepidermal blistering illness known as linear IgA bullous dermatosis (LABD) has an estimated incidence of 0.5 to 2.3 persons per million each year. It is characterised by IgA autoantibodies that target components of the basement membrane zone, particularly BP180 (LAD-1 antigen), which results in neutrophil recruitment, complement activation, and the formation of subepidermal blisters. 
Adult-onset LABD sometimes shows greater clinical variety than the juvenile form, which might complicate diagnosis. Clinically, it may resemble other vesiculobullous disorders such as bullous pemphigoid, dermatitis herpetiformis, and epidermolysis bullosa acquisita. In this case, the characteristic annular arrangement of lesions, which resembled a "string of pearls," provided an important clinical clue for the diagnosis.
The gold standard for diagnosis is still direct immunofluorescence, which shows linear IgA deposition along the basement membrane zone. The diagnosis is further supported by histopathological evidence of subepidermal blistering with inflammatory infiltrates. To distinguish LABD from other blistering illnesses, the combined clinicopathological association is crucial.


Differential Diagnosis

Bullous pemphigoid, dermatitis herpetiformis, epidermolysis bullosa acquisita, and bullous systemic lupus erythematosus (SLE) are among the differential diagnoses for LABD. Dermatitis herpetiformis has granular IgA deposition at dermal papillae, whereas bullous pemphigoid usually exhibits IgG deposition on immunofluorescence. Antibodies against type VII collagen are linked to epidermolysis bullosa acquisita. Although bullous SLE is typically linked to systemic symptoms like photosensitivity, mouth ulcers, and positive immunological markers, it may clinically mimic LABD. Bullous SLE was ruled out in this instance due to the lack of systemic symptoms and negative immunological results.

Because the skin barrier is compromised, secondary bacterial infection is a frequent consequence of LABD. Microbiological analysis in this instance indicated Proteus mirabilis and Enterococcus species infection. To avoid problems, lower morbidity, and encourage healing, early detection and culture-guided antibiotic therapy are essential. Due to its strong anti-neutrophilic and anti-inflammatory qualities, which enable quick illness control, dapsone continues to be the mainstay of treatment for LABD. In moderate to severe cases, systemic corticosteroids are a useful supplementary therapy that can hasten remission. Topical corticosteroids also help to promote re-epithelialization and lessen local irritation.

For the best possible illness management, a multidisciplinary and customized therapeutic approach is crucial. Clinical results are greatly improved and the risk of relapse is decreased with early identification, proper immunosuppressive medication, and timely care of secondary infections.

Follow-Up 
Over the course of six weeks, the patient was routinely monitored. There was a noticeable decrease in pruritus and a total stop to the development of new blisters at the two-week follow-up. Significant recovery was seen in the existing lesions, but there was still some post-inflammatory hyperpigmentation.
At four weeks, the patient showed no signs of active illness and almost total remission of cutaneous lesions. Systemic corticosteroids were gradually reduced without causing lesions to reappear. The patient handled dapsone well and showed no signs of hemolysis or other side effects when the medication was continued as maintenance therapy. The patient was still clinically stable and had not developed any new lesions at the 6-week follow-up. After receiving culture-guided antibiotic therapy, the secondary infection had entirely disappeared. To examine the patient's long-term response to dapsone medication and to keep an eye out for any potential relapses, the patient was advised to continue routine follow-up.


Conclusion
An uncommon autoimmune blistering condition called linear IgA bullous dermatosis can have a variety of clinical manifestations, making diagnosis difficult. Clinicopathological association is crucial because the disease may resemble other vesiculobullous disorders including dermatitis herpetiformis and bullous pemphigoid. The gold standard for diagnosis is still direct immunofluorescence showing linear IgA deposition along the basement membrane zone. Compared to the pediatric type of the disease, adult-onset LABD typically exhibits more variable clinical signs. Dapsone remains the most effective first-line treatment due to its quick anti-neutrophil action and ability to regulate inflammation. Systemic corticosteroids may be administered as an adjuvant therapy in moderate to severe instances to help manage the condition more quickly. To avoid problems and enhance patient outcomes, early diagnosis and timely beginning of appropriate therapy are crucial.
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