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	Abstract
	Dermatitis herpetiformis is a rare autoimmune bullous disorder characterized by intensely pruritic polymorphic lesions over extensor surfaces of body, associated with gluten sensitive subclinical or clinical enteropathy. Dermatitis herpetiformis is often misdiagnosed and there is a paucity of guidelines for the management of dermatitis herpetiformis in literature. The present guidelines have been prepared for physician and dermatologists. It reflects highest evidence based data available at the time of formulating the guidelines. The diagnosis of dermatitis herpetiformis is made clinically, histologically, immunopathologically and supported by serology. A gluten free diet is the treatment of choice for all patients with dermatitis herpetiformis. Dapsone should be used during the acute presentation until the gluten free diet is effective. In conclusion, the present guidelines provide evidence based guidance for management of dermatitis herpetiformis.
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Introduction
Dermatitis herpetiformis (DH), initially described by Louis A. Duhring, is a chronic, intensely itchy polymorphic skin disease which rarely presents as a clear bullous dermatosis.1-3 DH can appear at any age,4 but onset is most frequent in the third decade.5 It is very rare in children under 3 years of age.6 DH is slightly more common in men than in women.6 While all patients with DH are sensitive to gluten, the majority of patients do not develop digestive symptoms.7 The finding of granular deposits of IgA along the dermo-epidermal junction is a pathognomonic finding of dermatitis herpetiformis. Treatment of dermatitis herpetiformis is based on a lifelong, gluten-free diet, which improves all clinical manifestations of gluten sensitivity, and dapsone, that is only effective for the skin manifestations.
Pathogenesis
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)The pathogenesis of DH involves a complex relationship between autoimmune factors, such as human leukocyte antigen (HLA) predisposition, genetics and environmental factors. A strong genetic predisposition to dermatitis herpetiformis exists among affected family members.HLADQ2 and HLADQ8 are associated with dermatitis herpetiformis. The immunopathogenesis of DH is linked with the pathogenesis of gluten sensitivity in Celiac disease.8,9 Tissue transglutaminase (tTG) is the major autoantigen for celiac disease.10 The tTG protein is primarily a cytoplasmic calcium-dependent enzyme that catalyzes cross-linkage between glutamine and lysine residues leading to stabilization of the cytoskeleton. Transglutaminases play a key role in the pathogenesis of gluten intolerance. First, tTG modifies the alcohol soluble fraction of gluten known as gliadin into an efficient autoantigen, resulting in T cell stimulation leading to inflammatory response. In addition, protein-protein cross-linking results in tTG-gliadin complex formation that also generates an autoantibody response, further squealing into inflammation.11,12,13
However, in patients of DH epidermal transglutaminase (eTG) appears to be the dominant autoantigen as it colocalizes with IgA deposition in the skin. eTG is homologous to tTG.14 The main function of eTG in the epidermis involves cross-linking of cornified envelope.15 Whether the IgA anti-eTG antibodies play a central role in the pathogenesis of DH is still in doubt. Passive transfer of sera from diseased patient to the healthy substrate does not lead to the production of disease, and furthermore the presence of IgA deposits does not seem to correlate with disease activity.16 However, serum anti-eTG titres strongly correlate with the gluten free diet. Future research studies may elaborate the exact pathogenesis in this regard.
Cutaneous manifestations
Primary lesions of DH are grouped erythematous papules and vesicles. Due to the intense itching associated with this condition, patients often scratch all the vesicles and may present with erosions and excoriations.17 The lesions are symmetrically distributed over the extensor surfaces of the upper and lower limbs, elbows, knees, scalp and buttocks (Figure 1). The face and groin may also be involved. Mostly lesions heal without scarring and usually associated with postinflammatory hyper- or hypopigmentation. An uncommon cutaneous manifestation is palmoplantar purpura. This finding is more common in children, but a number of cases in adults have been described.18-21 Clinically, small purpuric lesions are present on the palms or soles. But, there is no dorsal hand involvement reported. Mucosal involvement is rarely seen in DH.22 Dental abnormalities have been elaborated in patients with DH.23,24,25 Enamel defects in permanent teeth, horizontal grooves, defects in enamel color, and large enamel pits are the most common dental findings in patients with DH.26,27 
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Figure 1 Excoriated papules over extensor surfaces.
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Figure 2 Dermal papillary tip abscess in DH.

[image: ]
Figure 3 Granular IgA deposition at dermoepidermal junction.

Associated diseases
While 100% patients with DH are sensitive to gluten, the majority do not develop GI symptoms.28 Only 13% had digestive symptoms,29 namely diarrhea, abdominal pain, or growth retardation in case of children. In the remaining 87%, gluten sensitive enteropathy (GSE) was diagnosed after small bowel biopsy. DH and celiac disease are frequently associated with other autoimmune disorders, e.g. autoimmune thyroiditis, diabetes mellitus, SLE, Sjogren syndrome, vitiligo and pernicious anemia.30 Approximately 20% of patients with GSE have antithyroid antibodies and antiparietal cell antibodies. So, it is recommended to measure these autoantibodies in addition to antinuclear antibodies, fasting blood glucose levels, and thyroid function test in patients with DH. Gluten sensitivity may present with ataxia known as gluten ataxia.24% percent of idiopathic cerebellar ataxia is a gluten induced ataxia. This the single most common cause of the disease.31
Diagnosis
The diagnosis of DH is based on a constellation of findings on physical examination, routine histopathology, immunofluorescence studies, and serological testing.
Histopathology 
Biopsy specimens for histopathology should contain an intact vesicle. Skin biopsy shows neutrophilic microabscesses in the dermal papillary tips and variable degree of inflammatory infiltrate in the papillary dermis often with subepidermal clefts (Figure 2). These findings, however, are not specific and can also be found in other autoimmune blistering diseases.
Direct immunofluorescence studies
The detection by direct immunofluorescence (DIF) method of granular deposits of IgA with or without complement factor (C3) at the dermoepidermal junction of healthy perilesional substrate is pathognomonic and gold standard for the diagnosis of DH (Figure 3). 
Serological tests
Serologic testing is a useful adjunct to tissue based assays. Circulating IgA antibodies against gliadin, endomysium, tissue transglutaminase (tTG) and epidermal transglutaminase (eTG) are detected in DH. Serologic testing has the advantages of entailing a lower cost and being less invasive than a skin biopsy. 
Other investigations
Genetic testing to determine a patient’s HLA type is useful in cases where DH cannot be excluded. However, because the prevalence of these alleles in the general population is rather high, a positive test is not sufficient to diagnose DH. Therefore, HLA typing is not recommended as part of the routine work up of DH. A biopsy specimen of the small bowel is usually not necessary in DH work up. However, should clinical signs of GI disease or malignancy be evident on physical examination, further investigations, imaging and work up may be indicated. Because, a significant number of DH patients have other autoimmune diseases, screening for such disorders is indicated. In particular, patients should be evaluated for thyroid disease by checking both thyroid stimulating hormone and antithyroid peroxidase antibody titers.32,33 Measuring of fasting blood glucose level for diabetes is also recommended. Finally, screening for other autoimmune connective   tissue  diseases  should  be  done,  if 
	Box 1 Diagnostic work up for the diagnosis of DH
1. Skin biopsy
i .Histopathology of the lesional skin: neutrophilic microabscesses in dermal papillary tips, subepidermal blister formation
ii. Direct immunofluorescence study of healthy perilesional skin: granular immunoglobulin (Ig) A deposits in the basement membrane (Gold Standard)
2. Immunology study
i .Serum IgA antiendomysial/antigliadin antibodies
ii. Serum IgA antitransglutaminase antibodies (anti eTG)

3. Class II HLA typing (optional and if available)
i. DQ2
ii. DQ8
4. Autoimmune screening (if clinically indicated)
Free T4, TSH levels, fasting blood sugar levels, ANA titres
5. Digestive system study (optional)
i. Malabsorption studies (Serum iron, B12, folic acid)
ii. Small bowel biopsy (to see villous atrophy)


clinically indicated, especially in patients with suspicious symptoms, such as joint pain or photosensitivity.
Differential diagnosis
The differential diagnosis should include scabies, atopic eczema, contact eczema, chronic prurigo, urticaria, popular urticaria and other autoimmune blistering diseases such as linear IgA dermatosis and bullous pemphigoid. In general, a diagnosis of DH can be made with ease and certainty based on histopathology and DIF findings.
Management
The cornerstone of DH management is the gluten free diet (GFD). Strict adherence to a GFD leads to the resolution of skin disease and an improvement in bowel pathology.34,35,36,37
Gluten free diet
A gluten free diet (GFD) is the treatment of choice in DH and absolutely essential in all patients with DH (Table 1). It is effective against skin manifestations and digestive symptoms if these exist, although improvement may not be seen until 1 to 2 years after the elimination of gluten from the patient’s diet. Wheat, barley, and rye and all kind of products made from them must be eliminated completely, but rice, corn, and pure oats are allowed.38 Consultation with a dietician is recommended, because the maintenance of a GFD can be difficult and requires a great deal of commitment on the part of the patient. The diet must be maintained for life as the vast majority of patients with DH experience a resurgence of symptoms when they reintroduce gluten into their diet. Strict long-term adherence to a gluten free diet has the following benefits: a sensation of general well-being, a reduced need for medication, a reduced risk of intestinal lymphomas, and resolution of the skin rash and signs and symptoms of enteropathy.39
Dapsone
Strict GFD does not lead to a rapid resolution of itching and inflammatory condition of skin. It may take months to year to cause its symptomatic effects and addition of a medication is necessary to achieve a rapid control over symptoms. Sulfones, such as dapsone, sulfapyridine or sulphasalazine, rapidly suppress the symptoms of DH. Dapsone has remarkable anti-inflammatory properties and inhibits neutrophil recruitment via chemotaxis and also suppresses neutrophil mediated tissue injury.41 Symptoms of DH usually resolve within 

Table 1 Diet in dermatitis herpetiformis [40]
	Food items allowed
	Food items to avoid

	· Rice, rice flour
· Corn, corn flour
· Pure oat
· Soya bean
· Fresh vegetable 
· Fresh Fruits
· Fresh  brewed coffee
· Apple cider 
· Custards
· Yogurt 
· Salt
· Pepper 
· Coconut
· Pure chocolate

	· Wheat
· Rye
· Barley
· Millet
· Canned food item (preservatives)
· Instant coffee and instant tea
· Noodles
· Spaghettis
· Macaroni
· Ice cream cones
· Packed rice mix
· Shampoo containing wheat germ oil
· Dental adhesive and tooth paste containing offending grains
· Fish rich in iodine contents (Shellfish) 
· Iodized salt 




	Box 2 Adverse effects of dapsone therapy
1. Toxic (mostly dose dependent)
· Methemoglobinemia
· Hemolytic anemia
· Agranulocytosis
2. Idiosyncratic
· Dapsone hypersensitivity syndrome
· Peripheral neuropathy
· Exanthematous eruption
· Stevens Johnson syndrome
· Toxic Epidermal Necrolysis
· Optic nerve atrophy,
· Psychosis, headache, nervousness, lethargy, 
· Nephropathy: nephritis, renal failure Hypothyroidism
· Photosensitivity
· GI effects like nausea, vomiting, diarrhea



	Box 3 Monitoring of dapsone therapy
1. Baseline monitoring
· Complete blood count
· Reticulocyte count
· Glucose-6-phosphate dehydrogenase level 
· Liver function studies
· Urinalysis and renal function studies
2. Follow-up monitoring
· Complete blood count every 2 weeks for 12 weeks; then once every 3 months
· Reticulocyte count every 2-4 weeks for 12 weeks; then once every 3 months
· Renal and liver function studies every 3 months
· Methemoglobin levels if patient becomes symptomatic (dyspnea, headache, dizziness)


days of starting dapsone therapy. Dosages of 25 mg to 100 mg daily are usually enough to control symptoms.42 Although dapsone effectively decreases itching and inflammatory lesions, patients taking this drug should be strictly monitored because of the possibility of severe adverse effects (Box 2 and 3). The commonest adverse effect of dapsone is hemolysis, specially, in patients suffering from glucose-6-phosphate dehydrogenase deficiency. So patients should be seen within 2 weeks after starting drug with a complete blood count. Adverse effects are usually dose dependent and more common in patients with comorbid conditions. In few patients, dapsone can induce a severe hypersensitivity syndrome, consisting of fever, rash, malaise, lymphadenopathy, and visceral involvement, 3-6 weeks after the beginning of treatment. As dapsone does not therapeutically alter the underlying enteropathy, the significance of a GFD must repeatedly be elaborated to the patient.
Sulfasalazine and sulphamethoxypyridazine
Sulfasalazine and sulphamethoxypyridazine may provide an alternative to dapsone, when it fails to control the disease or the therapy is complicated by adverse effects of dapsone. The suggested dosages are of 1-2 g/day for sulfasalazine and of 0.25-1.5 g/day for sulphamethoxypyridazine. Both drugs share common adverse effects, including hypersensitivity reactions, hemolytic anemia, proteinuria and crystalluria. So, a full blood count and urine microscopy should be carried out prior to starting treatment and then monthly for the first 3 months of therapy, and thereafter, once every 6 months. However, the most common adverse effects are nausea, anorexia and vomiting, which can be avoided by the use of enteric coated forms of the drugs.
Steroids
Orally administered corticosteroids give poor results while application of potent or very potent topical steroids e.g. clobetasol propionate can be useful to decrease pruritus 
Antihistamines
Although their efficacy is not very high in the treatment of dermatitis herpetiformis, third generation antihistamines e.g. desloratadine and fexofenadine, with specific activity on eosinophilic granulocytes, may also be used to control itching.
Prognosis and complications
Dermatitis herpetiformis is a treatable condition with a favorable prognosis, especially for those who adhere with a strict gluten free diet for life. The disease runs a very long course with exacerbations and remissions .Overall, 10 to15 years survival rates in patients with DH do not appear to differ from those of the general population. The association between DH and development of lymphomas is a subject of debate. Unlike in patients with celiac disease, where the association between enteropathy and hematological and GI malignancies has been well established, the incidence of lymphomas in patients with DH is lower than 2% according to literature published to date. A possible explanation is that patients with DH have a lower level of gastrointestinal inflammation than those with celiac disease. 
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