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[Case report]
Langerhans Cell Histiocytosis in an infant with prolonged eczematous rash
Abstract
    We presented a 9-month-old boy had multiple, pinkish-yellow, erythematous vesicles on his trunk 6 months ago. There was also an erythematous, moist and erosive eruption on scalp, both axillae, inguinal regions and intergluteal sulcus. He was treated as having varicella and seborrheic dermatitis. However the symptoms did not improve. Histopathological investigation of the lesions revealed eosinophil with positive immunostaining. He was diagnosed with Langerhans cell histiocytosis and received chemotherapy. 
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Introduction
Langerhans cell histiocytosis (LCH) is a clonal proliferative disorder of Langerhans cells, which are antigen-presenting cells derived from bone marrow [1]. It usually shows multisystemic involvement and is characterized by multiple erythematous maculopapules with scales [2]. Skin was the most common initial manifestation in infants irrespective of disease extent at diagnosis [3] and dermatologic lesions varied widely resembling different diseases with the result of delayed diagnosis [4]. LCH should be considered in the differential diagnosis if an infant has a prolonged eczematous eruption.
Case report
A 9-month-old boy presented with multiple pinkish-yellow vesicles, ruptured pustules with yellowish crusts on the trunk 6 months ago. There were many erythematous, moist and erosive eruptions on his scalp, axillae, inguinal regions and intergluteal sulcus. The skin vesicles progressed from trunk to the face, scalp and the inguinal region with erythma and crusted base. (Figures 1, 2) Initially he was treated as varicella for three months and then considered seborrheic dermatitis with topical corticosteroid therapy. However these symptoms did not improve and actually became worse in the following three months. Excisional skin biopsy obtained from erythematous lesions revealed cells with eosinophilic cytoplasma and reniform nucleus (Figure 3). CD1a and S-100 immunostaining were positive (Figure 4, 5). CD68 staining was focally weak-positive. He was diagnosed as LCH and admitted for systemic survey.

Upon physical examination, the body height and weight, growth curve were within the normal range. Besides the skin lesions, pus like discharge over bilateral ears and multiple ulcerative lesions on buccal mucosal, hard palate and gingiva were noted when being admitted. No lymphadenopathy or hepatosplenomagaly were found. Otorhinolaryngologist was consulted and acute otitis media, oral ulcer were impressed. Complete blood cell test showed hemoglobin, haematocrit, white blood cell and platelet levels were within normal limits. Routine urine analysis produced normal outcomes; urine specific gravity was 1.020. No polyuria or proteinuria was noted via 24 hours urine collection. Biochemical investigations showed elevated liver enzyme (SGOT: 79 IU/L, SGPT: 111IU/L), Alk-P: 542 IU/L, γ-GT: 217 IU/L and ESR: 40 mm/hr. Virus examination of hepatitis B virus, hepatitis C virus and Cytomegalovirus were negative. Image survey of abdominal ultrasonography and bone scan were normal. No abnormal pathological findings were detected in bone marrow smear. According to the laboratory and the pathology report and the definition of organ involvement from Histiocyte Society [5] (Table 1), LCH with skin and liver involvement was diagnosed. The patient was risk stratified multisystem LCH with risk organ (liver) involvement. Treatment options included a combination of vinblastine and prednisone. Skin lesion and liver function recovered gradually after the continuation of chemotherapy with a total treatment duration of 12 months being completed. 

Discussion

LCH may involve one or many body systems or tissues. It can occur in individuals of any age with different symptoms and signs. The incidence rate in children ranged from 2.24-8.9 per million children with male predominance [6]. In children aged from 0 to 15 years-old, bone involvement was the most common manifestation. Because the dermatological manifestations were easier to diagnose than bony lesions in young infants who could not express themselves, skin was the first manifestation in all LCH subtypes for infants [3,7,8]. Unlike single bone involvement which is usually a benign disorder, pure cutaneous LCH may progress to multi-system LCH. The disease course is unpredictable upon diagnosis [8].

In 1973 Hashimoto et al described a self-healing reticulohistiocytosis which represents only skin lesions with spontaneous regression in weeks to months [9].In the following decades several cases have been reported. Most occurred in the neonate stage and less than 10 cases were late-onset type [10]. However several studies also discovered that, although referred to as isolated cutaneous LCH at first, it may involve in multiorgan systems later in life. The diagnosis of self-healing cutaneous LCH should only be made in retrospect [3]. In our case, isolated cutaneous lesions was noted initially and then with suspecting ear and oral progression 6 month after. Thus comprehensive evaluation of children with cutaneous LCH [5] (Table 2) and long-term follow-up is mandatory.
A retrospective study conducted by Stein et al found that the most common initial skin lesion was erythematous, crusted, and vesiculopustules [11]. The morphologic characteristics of lesions are not helpful in predicting the extent of disease and can mimic seborrheic dermatitis or varicella [2]. In our patient, skin lesions presented at first were variecelliform and later progressed as seborrheic or atopic dermatitis which caused a delayed diagnosis of LCH.
There have been published reports that had similar clinical features to our patient who were misdiagnosed as varicella or seborrheic dermatitis at first. A 5-monthold boy with varicelliform vesicles under antiviral therapy for 2 months was later proven to be Langerhans cell histiocytosis. Lesions regressed under steroid and vincristine therapy [12]. Another three cases were presented in the neonatal period. Skin biopsy were all arranged after failed acyclovir treatment [13-15]. No single case report was found as being seborrheic dermatitis before but seborrheic like lesions have been described in numerous retrospective studies. Most of them responded well after corrected diagnosis and treatment.
Nowadays no available guidelines can tell us the exact timing to perform a skin biopsy. Cutaneous LCH may mimic various skin lesions such as varicella or seborrheic dermatitis. Once the disease course is beyond expectation we have to keep this disease in mind. Close monitoring for disease progression is mandatory and a multi-organ evaluation at the time of diagnosis may be predictive of the probability of the multisystem involvement with LCH[11]. In addition, we suggest long-term follow up for the systemic symptoms and signs of LCH in patients and aim to follow up our patient for at least 5 years [5,16]. In conclusion, it is important for primary caregivers to recognize that cutaneous LCH in young infants is not always a benign disorder. Careful follow-up is recommended to monitor for disease progression and the development of long-term complications.  
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Table 1. Definition of Organ Involvement
	At Risk Organs 
1. Hematopoietic : at least 2 of the following

Anemia( Hb<10g/dl, infant <9g/dl), no other causes Leukocytopenia(leukocyte<4.0x109/l)

Thrombocytopenia(platelet<100x109/l)

2. Spleen : enlargement > 2 cm below costal margin in the midclavicular line

3. Liver : enlargement > 3 cm below costal margin in the midclavicular line and/orliver dysfunction((i.e. hypoproteinemia<55g/l, hypoalbuminemia <25g/l not dueto other causes) and/or and/or histopathalogical diagnosis

4. Lung : typical changes on HR-CT(High resolution) and /or histopathological / cytological diagnosis

	Other organs (CNS risk lesions, diabetes insipidus risk increase )
1. Cranial facial bone : orbital, temporal, mastoid, sphenoidal, zygomatic, or ethmoidal bones; the maxilla or paranasal sinuses; or cranial fossa; with intracranial soft tissue extension

2. Eye : proptosis, exophthalmos, or lesions in the orbits; zygomatic or sphenoidal bone
3. Ear : external otitis, otitis media, otorrhea; or lesions in the temporal bone, mastoid, or petrous bone
4. Oral : lesions in the oral mucosa, gums, palatal bone, maxilla, and mandible

	Special site 
Lesions in odontoid peg and vertebral lesions with intraspinal soft tissue extension


Table 2. Pretreatment Clinical Evaluation

	History 
Active symptoms and signs 
Physical exams 
Vital sign, growth curve, pubertal status, skin or mucosa lesion, jaundice, pallor, edema, soft tissue swelling, lymph node , eye, ear or orbital abnormality, liver and spleen size, neurological evaluation, etc. 
Lab
Full blood count, biochemistry (electrolyte, liver, renal, biliary tract function, Ferritin etc.), coagulation studies, urine osmolality and gravity
Image
Chest X ray, skeletal radiography survey, abdominal sonography 

	Further examinations such as endoscopy, biopsy, CT and MRI could be done for specific clinical scenarios
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