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Abstract
BACKGROUND
Eosinophilia and related organ damage are extensively studied hot topics among rare disorders. Any addition to the cohort of available case reports of the same will be adding knowledge for better management of this less known entity. 

CASE SUMMARY
In this article, we describe a 27-year-old Indo-Aryan man who presented with abdominal pain, abdominal distension, and loose stools for variable days. He had splinter hemorrhages in the majority of fingernails. He was diagnosed with predominant eosinophilic gastrointestinal involvement with bowel obstruction and ascites, and was managed with intravenous immunoglobulin. He was subsequently treated with oral low dose steroid therapy and responded completely. 

CONCLUSION
Our experience is evidence that prompt management of this hypereosinophilic lethal gastrointestinal (all three layers) infiltrative disease provides a cure and avoids complications. Splinter nail hemorrhages may be seen in the same disease. 
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Core Tip: This case reveals the wide spectrum of atypical manifestations of hypereosinophilic syndrome. Clinicians must be vigilant in order to diagnose primary instead of secondary eosinophilia as the former can cause diffuse organ infiltration and widespread tissue damage. Eosinophilic gastrointestinal disorder can present with involvement of all three layers of the gastrointestinal tract. Hypereosinophilic syndrome can also present with splinter hemorrhages. Prompt management of this lethal infiltrative disease provides a cure and avoids organ complications.

INTRODUCTION
Hypereosinophilic syndrome (HES) is an idiopathic, less defined, less known, primary leuco-proliferative disorder associated with peripheral blood eosinophilia and organ damage. The term HES was first used by Anderson[1] in 1968 in a case series, and since then, there have been considerable improvements in the understanding and hence changes in the definition and criteria for the diagnosis of this syndrome. The old definition (1975, Chusid et al[2]) included persistent blood eosinophilia ≥ 1.5 × 109/L lasting for > 6 mo, associated with eosinophil-mediated organ damage. However, the new definition (2010, Simon et al[3]) includes more than peripheral blood eosinophilia or duration of symptoms, and the evidence of eosinophil-mediated organ damage is enough for diagnosis of HES.
Presentations may vary, and can be organ-specific, may present as a myeloproliferative disorder, or may be asymptomatic. Treatment guidelines are not yet defined. Patients mostly present with organ damage in organ-specific eosinophilia syndrome and thus require an immediate intensive phase treatment to avoid organ failure and then a continuous phase of immunomodulator or steroids to avoid recurrences. 
Eosinophilic gastroenteritis is a term reserved for an entity, where there is eosinophilic inflammation of more than one histologically distinct anatomic location in the gut[4]. Clinical presentation depends on the anatomical site and histological layer of the gut. The presentation can be as mild and chronic as dyspepsia, nausea, diarrhea, or as a differential for protein-losing enteropathy with mucosal layer involvement to as severe as crampy abdominal pain and intestinal obstruction with muscular layer involvement. The least common serosal type presents with eosinophilic ascites and abundant peripheral eosinophilia or rarely in severe cases as perforation[5].
Here we report a case of HES who presented with abdominal pain, distension, diarrhea, and splinter hemorrhages.

CASE PRESENTATION
Chief complaints
A 27-year-old Indo-Aryan man, resident of North-India, an electrician by profession, without addictions or co-morbidities presented with abdominal pain of 20 d, abdominal distension of 10 d, and loose stools of 3 d.

History of present illness
Abdominal pain was a continuous dull ache around the umbilicus. The pain became intermittent associated with the non-passage of flatus and feeling of fullness in the abdomen that was relieved with passage of flatus after some time. In the previous 10 d he had abdominal distension, which started around the left flank, and progressed to involve the whole abdomen. He had no vomiting, fever, jaundice, significant weight loss, urinary problems, chest problems, or lower limb swelling. Reports from outside our hospital showed eosinophilia (absolute count, 11400/μL). 

History of past illness
He had no allergic tendency, pruritus ani, any recent intake of drugs, or B symptoms.

Personal and family history
No history of atopy in his family and no history suggestive of the same.

Physical examination
On examination, he was of average built (body mass index, 22 kg/m2) with stable vitals. His local examination revealed splinter hemorrhages in digital nails (Figure 1A and B); however, fundoscopy did not show any Roth spots. Abdominal examination showed a distended abdomen with shifting dullness and sluggish bowel sounds without organomegaly or any stigmata of chronic liver disease. His systemic examination was non-contributory.

Laboratory examinations
His initial hemogram showed a leucocyte count of 33000/μL (absolute eosinophil count, 25000/μL) and normal hemoglobin and platelet count. Peripheral smear confirmed eosinophilic leukocytosis without any blasts or hemiparasites. Midnight diethyl carbamazine provocation test was negative (diethyl carbamazine single dose 300 mg at midnight to increase yield). His kidney and liver functions were essentially normal. Total IgE was 830 kUA/L (normal range, < 64 kUA/L). The ascitic fluid study revealed low SAAG ascites (ascitic albumin: 2.9 g/dL and SAAG: 0.7 g/dL) with raised leukocyte count (6000 cells/mm3) and numerous eosinophils (95% polymorphs and 5% monomorphs) and reactive mesothelial cells. Multiple stool microscopy samples were obtained, however no evidence of parasites was observed. 

Imaging examinations
Ultrasonography of the abdomen showed ascites with multiple echogenic foci (septated) and few subcentimetric mesenteric lymph nodes. ECG and chest X-ray were normal. A contrast-enhanced computed tomography (CT) of the abdomen was performed to rule out any occult abdominal pathology, which revealed diffuse bowel wall thickening and submucosal edema. Both upper gastrointestinal (GI) endoscopy and colonoscopy were performed and showed erythematous mucosa (Figure 1C and D). The biopsy from multiple sites (antrum, duodenum, ileum, cecum, rectum) revealed eosinophilic infiltration in the lamina propria with dense infiltration of muscularis mucosa at the terminal ileum (Figure 2). His esophageal biopsies were essentially normal.

FINAL DIAGNOSIS
At initial evaluation, differentials were parasitic infiltrations with secondary eosinophilia vs hyper-eosinophilic gastroenteritis vs hyper IgE syndrome. However, after all the investigations, the patient was confirmed to have hypereosinophilic syndrome presenting as eosinophilic gastroenteritis disorder (EGD) with atypical splinter hemorrhages.

TREATMENT
He was started on intravenous immunoglobulin (IVIG) at a total dose of 2 gm/kg divided over 5 d, after which he showed significant symptom improvement. He was started on a six food elimination diet (cow’s milk, soy, wheat, egg, peanut, seafood/shellfish). His abdominal girth had reduced from 96 cm to 81 cm at discharge. His eosinophilic count also reduced to 1200/μL.
He was discharged on oral prednisolone 30 mg/d and planned to taper off. 

OUTCOME AND FOLLOW-UP
In his last follow-up after 2-mo, there was no evidence of ascites or splinter hemorrhages. He has resumed work with normal eosinophil counts on low-dose steroid (prednisolone 10 mg/d) and plans to stop the steroid after 6-mo with a wait and watch policy.

DISCUSSION
This particular case revealed two major findings concerning HES. One is EGD and the other is splinter hemorrhages. EGD is proposed to have a centrifugal eosinophilic infiltrate starting from the mucosa to serosa evidenced by the fact that the disease with serosal and muscular types always has mucosal involvement[6]. This case had symptoms suggestive of the involvement of all the three layers of the GI tract: Diarrhea and hypoalbuminemia suggestive of mucosal involvement, intestinal obstruction, and related symptoms suggestive of muscular involvement, and exudative ascites suggestive of serosal involvement. Such extensive symptomatology, whether reported in a single case or not is to our knowledge unknown. The classification or therapeutic guideline for HES is still limited as most review articles are based on case reports and case series. To date, no randomized studies have been carried out in the adult population regarding management. Simon et al[3] classified HES into multiple independent categories based on clinical manifestations and pathogenesis (Figure 3). Lymphoproliferative HES is associated with increased production of eosinophil hematopoietin (mainly IL-5) by activated T-lymphocytes[7]. Another feature associated with the same is increased levels of serum IgE, dermatologic manifestations, and gastrointestinal symptoms. Hence our case could be a type of this variety. Other types such as undefined and organ-specific variants are also associated with a similar pathogenesis, lymphocyte-mediated increased eosinophil hematopoietin production, and related eosinophilic infiltration and organ damage[8]. These variants are responsive to immunosuppressive therapy, both to steroids and steroid-sparing immunomodulatory agents.
Eosinophilic gastroenteritis was first reported in 1937; however, the pathogenesis and management are unknown. There are two main reasons for this apparent contradiction. Firstly, it presents just like any other GI disorder with heterogeneous and nonspecific symptoms and is thus under-diagnosed. Secondly, it is a less prevalent disease[4]. The pathogenesis of EGD is complex and multifactorial. A trigger factor such as a food allergen, helminth, or bacterial infection is often involved, leading to and IL-5 mediated eosinophilic recruitment to the GI tract. The eosinophil-mast cell axis is a known factor involved in functional GI disorder[4]. Activated mast cells secrete histamine and serotonin, which results in visceral sensitivity and motility disorder. The same axis is proposed to function in EGD. EGD can be associated with or without peripheral eosinophilia and diagnosis thus remains tricky. In the presence of ascites, a diagnostic tap showing exudative ascites with eosinophilia is suggestive of the disease[9]. Endoscopy guided biopsy is a useful test; however, patchy involvement of the GI tract means that diagnosis can be missed in 25% of cases[10]. In such cases, CT imaging is useful to identify thickened bowel areas where a surgical biopsy can be attempted[11]. Small bowel MRI, as well as CT scanning, are nonspecific in diagnosing eosinophilic gastroenteritis and use of imaging is to guide biopsies. Presently, no studies comparing the diagnostic accuracy of these procedures are available. Capsule endoscopy[12] may be used to detect eosinophilic gastroenteritis as it may provide clues for lesions in the small bowel which may be difficult to diagnose with conventional endoscopy; however, studies pertaining to the same are not available.
Subungual splinter hemorrhages are vertical hemorrhages occurring in the capillary loops of the nail. Their association with an eosinophilic syndrome was provided in a case report of eosinophilic endomyocarditis[13]. Their association with HES or EGD has not been reported to date. The pathogenesis is questionable as cutaneous manifestations of HES are related to dermal microthrombosis. Usual cutaneous manifestations are angioedema, erythematous pruritic papules and nodules, generalized erythroderma, and blistering skin lesions in the form of vesiculobullous lesions[14]. In infective endocarditis, splinter hemorrhages are thought to be due to the embolic phenomenon and subsequent hemorrhagic changes[15]. Thus, hemorrhagic changes on microthrombosis can be the reason for splinter hemorrhages in HES but further research and clarification are needed.
EGD is still a novel disease requiring extensive research for further knowledge expansion. Until then treatment is based primarily on clinician experience. Treatment strategies involve immunosuppression with corticosteroids, leukotriene receptor antagonists, mast cell stabilizers, antihistamines, or treatment with immunomodulators such as 6-mercaptopurine and azathioprine. Novel therapies include biologicals like Reslizumab (IL5 antagonist), Infliximab (TNF alpha inhibitor), Omalizumab (a monoclonal antibody against IgE), or IVIG[4]. Our patient presented with alarming symptoms of bowel obstruction and exudative ascites, hence we preferred to start him on IVIG therapy, to which he responded, potentially avoiding surgical intervention, and then started him on oral prednisolone therapy. Hence, we suggest the use of IVIG therapy in patients with alarming symptoms for rapid response. However, this was a single case report and hence requires blinded, prospective and randomized studies to determine the efficacy of IVIG for HES.

CONCLUSION
Our experience provides evidence that prompt management of this infiltrative disease offers a cure and avoids organ complications. Clinicians must be vigilant in order to diagnose primary instead of secondary eosinophilia as the former can cause diffuse organ infiltration and widespread tissue damage. EGD can present with the involvement of all three layers of the GI tract. HES can also present with splinter hemorrhages.
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Figure Legends
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Figure 1 Cutaneous manifestations and endoscopic findings in the patient with eosinophilic gastrointestinal disorder. A and B: Sections show splinter hemorrhages (arrows) in different nails; C and D: Show terminal ileum and colonic mucosal erythematous erosions (arrows).
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Figure 2 Histopathology images. A: Terminal ileal/ileocecal biopsy section shows mucosal lining with marked eosinophil rich infiltrates in the lamina propria. The eosinophils infiltrate the muscularis mucosae; B: Higher magnification (400×) of the duodenum section shows the infiltration of crypt epithelium by eosinophils (arrow); C: Section from the ascending colon lamina propria shows a mild increase in eosinophils; however, no cryptitis or crypt abscess is seen; D: Higher magnification (400×) of the rectum shows crypt lining epithelium infiltrated by eosinophils (arrow).
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Figure 3 The classification of hypereosinophilic syndrome as per Simon et al[3]. CSS: Cyberchondria severity scale; IBD: Inflammatory bowel disease; HES: Hypereosinophilic syndrome; CEL: Carboxyl ester lipase.
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