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      Linear Immunoglobulin IgA       Dermatosis and Chronic      Bullous       Disease of Childhood    Linear immunoglobulin A (IgA) dermatosis is a rare immune-mediated blistering skin diseasethat is defined by the presence of homogeneous linear deposits of IgA at the cutaneousbasement membrane . Although in the original description of patients with linear IgA dermatosisit was considered to be a manifestation of dermatitis herpetiformis (DH), it has now been clearlyseparated from DH on the basis of its immunopathology, immunogenetics, and lack ofconsistent association with a gluten-sensitive enteropathy. Patients with linear IgA dermatosiscan present with lesions suggestive of epidermolysis bullosa acquisita (EBA), DH, bullouspemphigoid (BP), lichen planus, or cicatricial pemphigoid. These different clinical presentationsappear to result from the IgA binding to different epidermal antigens.  Chronic bullous disease of childhood (CBDC) is a rare blistering disease that occurspredominantly in children younger than 5 years of age and has an identical pattern ofhomogeneous linear IgA deposits at the epidermal basement membrane.6,7 Recent studieshave demonstrated that in some patients CBDC and linear IgA dermatosis represent differentpresentations of the same disease process.  EPIDEMIOLOGY  Linear IgA dermatosis occurs most often after puberty, with most patients presenting after thefourth decade of life. A slight predominance of females has been noted in several studies. Incontrast, CBDC presents most often before the age of 5 years.10 As in patients with linear IgAdermatosis, there is a slight female predominance in patients with CBDC.              Evaluation of the HLA association in patients with linear IgA dermatosis and CBDC has yieldedconflicting results. Some investigators have found an increased frequency of the humanhistocompatibility antigen HLA-B8 in patients with linear IgA dermatosis, whereas others havefound no increased frequency. In CBDC, an increased frequency of HLA-B8 has been noted,with up to 76 percent of patients expressing HLA-B8. Collier et al. demonstrated an increasedfrequency of HLA-B8, -DR3, and -DQ2 in CBDC that was not seen in adults with linear IgAdermatosis. These authors suggested that these haplotypes may have a role in earlier diseasepresentation. In addition, the TNF2 allele was found with increased frequency in both adults andchildren with linear IgA disease when compared with unaffected subjects. There was, however,no increase seen in either adults or children when compared with HLA-DR3+ controls.  ETIOLOGY AND PATHOGENESIS: IMMUNOPATHOLOGY  Linear IgA dermatosis and CBDC are defined by the presence of a homogeneous linear band ofIgA at the dermal-epidermal basement membrane zone. A minority of patients in both groupshave additional deposits of other immunoreactants, most often IgG and occasionally the thirdcomponent of complement (C3). Because IgA is the predominant Ig of the secretory immunesystem, numerous investigators have attempted to determine if the IgA present in the skin ofthese patients is of mucosal origin. Characterization of the IgA subclass in the skin has revealedalmost exclusively IgA1 and not the subclass most often associated with mucosa, IgA2. Inaddition, neither secretory piece nor J chain, both of which are present in secretory IgA, havebeen found in the IgA present in the skin of patients with linear IgA deposits.18 Although thesedata have led to suggestions that the IgA is not of mucosal origin, the true origin of the IgAdeposits in the skin of these patients is not known.       Initially it was thought that patients with linear IgA dermatosis and CBDC rarely had circulatingIgA antibodies against the epidermal basement membrane. Indirect immunofluorescence, using1 M NaCl-split normal human skin as a substrate, demonstrates that the majority of patientswith CBDC have low-titer circulating antibodies against the epidermal side of the split skin.Circulating low-titer IgA antibodies directed against the epidermal basement membrane alsohave been found in adults with linear IgA dermatosis. Others have reported binding of IgAantibodies from some patients to the dermal side of normal human split skin, suggesting thatmore than one antigen may be the target for the IgA anti-basement membrane antibodies.Immunoelectron microscopic studies have been performed to determine the exact location ofthe IgA in the skin of patients with both linear IgA dermatosis   and CBDC. Immunoelectron microscopy of the skin of patients with linear IgA deposits hasrevealed three distinct patterns of immunoreactants. In some patients with linear IgAdermatosis, the IgA deposits are found in the lamina lucida region of the basement membranezone, similar to the location of immunoreactants present in the skin of patients with BP. Asecond pattern of IgA deposition has been detected in which the IgA deposits are present atand below the lamina densa in a pattern similar to that seen in EBA.20-22 Prost et al. havedescribed a third pattern of immunoreactants in some patients with linear IgA dermatosis inwhich the IgA deposits are found both above and below the lamina densa.21In a similar manner, immunoelectron microscopic studies of skin of patients with CBDC haveshown the IgA immunoreactants to be in either the lamina lucida or a sublamina densa location.22,23These findings further support the probability that multiple antigens may be involved as thetargets in both adults and children with linear IgA deposits in the skin.  Although the relatively low titer of IgA antibodies against the basement membrane present inthe sera of patients with both linear IgA dermatosis and CBDC has complicated the search forspecific antigenic targets for the IgA, several investigators have made significant observationsregarding the antigenic targets in these diseases. Zone et al.24 studied sera from patients whohad circulating IgA antibodies that bound to the epidermal side of 1 M NaCl-split normal humanskin, as shown by indirect immunofluorescence. They found that serum IgA from patients witheither CBDC or linear IgA dermatosis bound to a 97-kd protein. Immunoelectron microscopyrevealed that the 97-kd antigen is present in the lamina lucida, below the hemidesmosome ofnormal human skin, in a location similar to where the IgA is localized in patients with CBDC andlinear IgA dermatosis. 25Subsequently, Zone et al. determined that the 97-kd linear IgA bullous disease antigen isidentical to a portion of the extracellular domain of the 180-kd BP antigen (BPAG2 or collagenXVII), which is essential in anchoring basal keratinocytes to the epidermal basementmembrane. The BP antigen (BPAG2) consists of a 180-kd transmembrane protein and 120-kdportion that corresponds to the collagenous ectodomain. Roh et al. and Schumann et al. havereported that autoantibodies in patients with linear IgA dermatosis recognize the soluble 120-kdectodomain of type XVII collagen The 120-kd antigen target is not unique to linear IgAdermatosis because it is also the antigen targeted by autoantibodies in some patients withcicatricial pemphigoid and BP.27,28Furthermore, IgA antibodies and T cells from patients with linear IgA bullous dermatosis havebeen found to be directed against the NC-16A region of collagen type XVII, which is the sameregion against which the IgG and T cells from patients with BP are directed.29,30This may explain in part the overlap in clinical and histologic features of these conditions.Wojnarowska et al. have identified another possible target antigen in patients with linear IgAdermatosis and CBDC. Using sera from patients in whom the IgA bound to the epidermal sideof 1 M NaCl-split skin on routine indirect immunofluorescence. They found that IgA in the seraof some patients with these diseases bound to a 285-kd protein (LAD 285) that was not the230-kd BP antigen or type VII collagen, the EBA antigen.31Allen and Wojnarowska have analyzed the sera of over 70 patients with both linear IgAdermatosis and CBDC and found that the predominant antigenic target in these patients is theBP180 antigen (collagen XVII), but that some patients react with multiple antigens including theBP230, LAD 285, and other yet to be identified proteins.32In many patients, IgA appears to bind to several different antigenic targets, suggesting thepossibility that there is epitope spreading. The clinical significance of these findings however,has not been established.  CLINICAL FINDINGS  Cutaneous Manifestations  The clinical manifestations of linear IgA dermatosis are heterogeneous and oftenindistinguishable from those seen in patients with DH. Patients may present with combinationsof annular or grouped papules, vesicles, and bullae . Typically, these lesions are distributedsymmetrically on extensor surfaces, including elbows, knees, and buttocks. Lesions most oftenare very pruritic, resulting in numerous crusted papules . The clinical presentation can bedifficult to distinguish from that seen in patients with DH. However, the degree of pruritus seenin patients with linear IgA dermatosis is variable and, in general, less severe than that seen inpatients with DH. Some patients with linear IgA dermatosis present with larger bullae, in apattern more consistent with that seen in patients with BP, or occasionally with cutaneousfindings similar to those seen in patients with EBA. Patients with drug-induced linear IgA bullousdermatosis have been reported with erythema multiforme-like findings and a toxic epidermalnecrolysis-like presentation, with widespread bullae and mucosal involvement. Recovery hasbeen reported with discontinuation of the offending agent alone, but these patients may benefitfrom dapsone therapy (see Treatment).  The clinical presentation of CBDC is characterized most often by the development of tensebullae, often on an inflammatory   base. These lesions occur most frequently in the perineum and perioral region and often mayoccur in clusters, giving a “cluster of jewels” appearance . New lesions sometimes appeararound the periphery of previous lesions, with a resulting “collarette” of blisters. Patients oftenreport significant pruritus and/or a burning of the skin with the development of skin lesions.Patients with CBDC often present with the acute development of large numbers of tenseblisters, which may rupture and become secondarily infected.  Rarely, patients with linear IgA dermatosis may present with an acute febrile illness witharthritis, arthralgias, and generalized malaise. The presence of multiple papules and vesicles ina patient with systemic signs and symptoms has led to the evaluation of these patients forsystemic infections, including viral infections. Routine direct immunofluorescence, however, hasrevealed linear deposits of IgA, and these patients have responded to conventional therapy.  Mucosal Involvement  Mucosal involvement is an important clinical manifestation seen in patients with linear IgAdermatosis and CBDC. This involvement can range from largely asymptomatic oral ulcerationsand erosions to severe oral disease alone as well as to severe conjunctival and oral diseasetypical of that seen in cicatricial pemphigoid. Oral lesions may occur in up to 70 percent ofpatients with linear IgA disease.10 Although most patients with linear IgA dermatosis andmucosal involvement have significant cutaneous disease, cases have been reported in theliterature in which the presenting and predominant clinical manifestations are lesions of themucous membranes. These patients may present with desquamative gingivitis and oral lesionsconsistent with those seen in patients with cicatricial pemphigoid . Patients also may presentwith conjunctival disease and scar formation typical of that seen in patients with cicatricialpemphigoid . Patients with linear IgA bullous dermatosis have also been reported to presentwith severe laryngeal and pharyngeal involvement before the development of more typicalcutaneous manifestitations.  Disease Associations  The similar clinical presentation of many patients with linear IgA disease to that seen in patientswith DH led to the investigation of patients with linear IgA disease for an associatedgluten-sensitive enteropathy. Although some investigators have found evidence of minimalinflammatory changes in the small bowel of patients with linear IgA disease, numerousinvestigators have been unable to show that the majority of patients with linear IgA diseasehave significant evidence of the villous atrophy characteristically seen in patients with DH. Inaddition, the clinical manifestations of linear IgA disease have not been controlled by the use ofa gluten-free diet. Circulating autoantibodies against tissue transglutaminase, which occur inhigh frequency in patients with untreated gluten-sensitive enteropathy and DH, have not beenfound in most patients with linear IgA diseases.  Other conditions have been reported in association with linear IgA disease. One example isulcerative colitis (UC), which can result in a clinical syndrome where the activity of bothdiseases is linked (i.e., as one disease flares, so does the other). Paige and co-workersreviewed 70 patients with linear IgA bullous dermatosis and found 7.1 percent had associatedUC. The extent and reason for this association has yet to be established. Perhaps, theabnormal mucosal IgA1 production seen in patients with UC may play a role. Baldari et al.reported a case of CBDC occurring after acute mononucleosis.50 These authors suggest thatthis virus may have a role in initiation of the disease through immune stimulation. CBDC alsohas been reported in association with chronic granulomatous disease in the setting ofPaecilomyces lung infection. 51The relationship between these conditions and CBDC has yet to be established.  The relatively acute onset of clinical, histologic, and immunopathologic findings   consistent with linear IgA disease has been seen in patients who have been taking a variety ofdrugs, including vancomycin, lithium phenytoin, sulfamethoxazole/trimethroprin, furosemide,atorvastatin, captopril, and diclofenac.36,38,52,53 Vancomycin is the most common drug that isassociated with the development of linear IgA bullous dermatosis. The mechanism of thisinteraction is not known; however, a small number of patients with vancomycin-induced linearIgA disease have been reported to have circulating IgA antibodies directed against the BP180,BP230, and LAD 285 antigens. In one case of vancomycin-induced linear IgA bullousdermatosis, rechallenge with vancomycin in a gradual manner did not result in a recurrence ofthe eruption.  Linear IgA disease also has been associated rarely with a variety of malignancies. Patients withlinear IgA disease have been reported with both lymphoid and nonlymphoid malignancies.57,58Godfrey et al. reported three cases of lymphoid malignancies in 70 patients with linear IgAdisease followed for a mean of 8.5 years. This represented an increase over the predictednumber of 0.2 cases in an age- and sex-matched population.57No increase in the rate of nonlymphoid malignancies was seen. These findings suggest a smallrisk of lymphoid malignancy in these patients. However, larger population-based studies need tobe done to confirm these findings.  HISTOPATHOLOGY  Routine histopathology of an early lesion in patients with linear IgA dermatosis and CBDCreveals a sub-epidermal bulla with collections of neutrophils along the basement membrane,often accumulating at the papillary tips . A mild lymphocytic infiltrate may be present around thesuperficial dermal blood vessels without any evidence of neutrophilic vasculitis. Occasionally,the inflammatory infiltrate is composed of eosinophils, but most frequently neutrophils are themajor component of the sub-epidermal inflammation. Electron microscopic examination of theblisters found in patients with both linear IgA dermatosis and CBDC has revealed that the blisterforms either within the lamina lucida or in a sublamina densa location.20,23 Most often thehistopathology seen in linear IgA disease is difficult to distinguish from that seen in patients withDH. Smith et al. 60reported that patients with linear IgA disease tended to have fewer papillary microabscessesand a more diffuse infiltrate of neutrophils at the basement membrane zone. However,Blenkinsopp et al. found no significant difference between the histopathology found in patientswith linear IgA disease and those with DH. In general, the histopathology of blisters in linear IgAdisease, CBDC, and DH is virtually indistinguishable.   DIFFERENTIAL DIAGNOSIS  Linear IgA dermatosis often closely mimics the clinical pattern seen in patients with DH. Somepatients may have findings that resemble those seen in patients with BP, cicatricial pemphigoid,EBA, and, rarely, toxic epidermal necrolysis. In a similar manner, patients with CBDC must bedifferentiated from those with DH of childhood and childhood BP. The findings of linear IgAdeposits at the basement membrane by direct immunofluorescence, most often in the absenceof IgG and the third component of complement, can distinguish this disease from BP, cicatricialpemphigoid, and EBA, whereas granular IgA deposits are found at the basement membrane inpatients with DH .  TREATMENT AND PROGNOSIS  Adults with linear IgA dermatosis have an unpredictable course. Many patients have diseasethat continues for years, with few, if any, episodes of remission. Occasionally, patients mayhave a spontaneous remission with loss of clinical features of the disease and disappearance ofthe linear IgA deposits in the skin. Patients with severe mucosal disease, especially of the eyes,may have persistent problems with symblepharon formation and resulting structural problemswith the eyelids and cornea, even after active blistering has remitted.  Box 56-1 Linear Immunoglobulin A Bullous Dermatosis Differential Diagnosis        -  ·         Dermatitis herpetiformis      -  ·         Bullous pemphigoid      -  ·         Epidermolysis bullosa acquisita      -  ·         Bullous eruption of systemic lupus erythematosus      -  ·         Cicatricial pemphigoid      -  ·         Lichen planus      -  ·         Toxic epidermal necrolysis    Patients with linear IgA disease most often respond dramatically to dapsone or sulfapyridine.This response usually occurs within 24 to 48 hours, in a manner similar to that seen with DH; assuch, it is not a helpful diagnostic sign for linear IgA disease. Although most patients are wellcontrolled with dapsone or sulfapyridine alone, some patients require low-dose prednisonetherapy to suppress blister formation. The majority of patients with linear IgA disease cannotcontrol their skin disease with a gluten-free diet.  CBDC is most often a self-limited disease, with most children going into remission within 2years of the onset of the disease. Occasionally, the disease persists well into puberty but oftenis less severe than the initial eruption. Patients with CBDC respond in a similar dramatic fashionto dapsone or sulfapyridine. Many children, however, require the addition of relatively smalldoses of prednisone to bring the disease under control.6,7 Mycophenolate mofetil has beenused as a steroid-sparing agent in isolated cases. Intravenous immunoglobulins have also beenproposed in the rare patient not responding to, or intolerant of, dapsone therapy. Several casereports suggest that some patients with CBDC may respond to antibiotics, includingsulfonamides, dicloxacillin, and erythromycin. In a recent case series, seven children with linearIgA disease treated with flucloxacillin demonstrated improvement,   with four achieving remission within 3 months. However, spontaneous remission in thesepatients cannot be ruled out.    
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