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            Journal of The Association of Physicians of India ■ Vol. 66 ■ November 2018 80 Hypereosinophilia with Multi-organ Dysfunction - A Diagnostic Conundrum Ankit Mittal 1 , Animesh Ray 2 , Ranveer Singh Jadon 2 , Smita Manchanda 3 , Shivdas Rajaram Naik 1 , Komal Singh 1 , Piyush Ranjan 4 , Naval K Vikram 5 1 Junior Resident, Department of Medicine, AIIMS, New Delhi; 2 Assistant Professor, Department of Medicine, AIIMS, New Delhi; 3 Assistant Professor, Department of Radiodiagnosis, AIIMS, New Delhi; 4 Associate Professor, Department of Medicine, AIIMS, New Delhi; 5 Professor, Department of Medicine, AIIMS, New Delhi Received: 15.08.2018; Accepted: 27.08.2018 Abstract Eosinophils are predominantly tissue-dwelling cells (spleen, lymph nodes, thymus, digestive tract) and counts <500/mm3 in the peripheral blood are considered to be normal. The functions of eosinophils are not completely understood, however there can be a significant rise in their levels in the peripheral blood and/or tissues in a variety of disease states. Hypereosinophilic syndromes (HES) are a group of disorders characterised by blood eosinophilia greater than 1500/mm 3 on at least two occasions and eosinophilic infiltration and damage to multiple organs. Eosinophils on activation release substances that can lead to tissue damage. However, it is important to note that the degree of tissue damage is not directly proportional to the level of eosinophilia. A significant number of cases of HES are commonly missed and therefore a systematic approach is necessary for all such patients. Through our case, we have tried to summarise how to systematically approach a case of HES and manage it. Around 1 week after developing rash and shortness of breath, he also developed complaints of loose stools which were of large volume, watery in consistency, without pus or blood or mucus. The frequency was around 3-4 times/day. There was mild diffuse abdominal pain, loss of appetite without any no history of vomiting. He had also CASE OF THE MONTH Table 1:  Common drugs associated with eosinophilia • Non-steroidal anti-inﬂammatory drugs (NSAID) • Penicillins, sulphonamides, tetracyclines, nitrofurantoin • Ranitidine • Allopurinol • Phenytoin, carbamazepine Table 2:  Causes of eosinophilia Allergic disorders Atopic disease Asthma Drug/ Food allergy DRESS syndrome Allergic bronchopulmonary Aspergillosis (ABPA) Infectious causes Parasites Toxcariasis Strongyloidiasis Ascariasis Filariasis Trichinellosis Fungi (Coccidioidomycosis, Basidiobolomycosis) HIV, HTLV Hematological diseases Leukemias (CML, CEL) Lymphomas Hyper-eosinophilic Syndrome (HES) Mastocytosis Immune reaction Transplant rejection Endocrine Hypoadrenalism Autoimmune diseases Churg Strauss Syndrome Autoimmune lymphoproliferative syndrome (ALPS) Gleich syndrome Miscellaneous Acute Interstitial Nephritis Cholesterol embolisation Hyper IgE syndrome O ur case was a 35 year old male, resident of Bihar, India, who presented to us with complaints of on and off fever, generalised rash, shortness of breath and loose stools for the last 3-4 years. The patient was apparently well till around 4 years back when he started having fever; which was intermittent, low-moderate in intensity, without any recognizable pattern, associated with chills but no rigors and responded to anti-pyretics. For this complaint he had consulted local doctors and was told to have enteric fever on multiple occasions and was prescribed multiple courses of antibiotics for the same, without any strong evidence in favour of the diagnosis (review of records showed only weakly positive Widal titres). Records also showed persistent eosinophilia and anaemia which was attributed to worm infestation and was treated with albendazole on multiple occasions. However, 3 months after onset of fever, the patient also developed generalised maculo-papular rashes over body and extremities, which were mildly itchy but not associated with scaling or any serous/ purulent discharge. The rashes used to come in crops, responded to anti- histaminics and usually healed with hyperpigmentation. At around the same time of development of rash, the patient also developed complaints of shortness of breath which was insidious in onset and gradually progressive. It was associated with wheezing and was worse early in the morning and during the winters. It was also associated with cough and scanty mucoid expectoration. There was however, no history suggestive of paroxysmal nocturnal dyspnea, orthopnea, exertional chest pain, palpitations or syncope. 
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 Hypereosinophilia with Multi-organ Dysfunction - A Diagnostic ConundrumAnkit Mittal1, Animesh Ray2, Ranveer Singh Jadon2, Smita Manchanda3, Shivdas Rajaram Naik1, Komal Singh1, Piyush Ranjan4, Naval K Vikram5
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 AbstractEosinophils are predominantly tissue-dwelling cells (spleen, lymph nodes, thymus, digestive tract) and counts <500/mm3 in the peripheral blood are considered to be normal. The functions of eosinophils are not completely understood, however there can be a significant rise in their levels in the peripheral blood and/or tissues in a variety of disease states. Hypereosinophilic syndromes (HES) are a group of disorders characterised by blood eosinophilia greater than 1500/mm3 on at least two occasions and eosinophilic infiltration and damage to multiple organs. Eosinophils on activation release substances that can lead to tissue damage. However, it is important to note that the degree of tissue damage is not directly proportional to the level of eosinophilia. A significant number of cases of HES are commonly missed and therefore a systematic approach is necessary for all such patients. Through our case, we have tried to summarise how to systematically approach a case of HES and manage it.
 Around 1 week after developing rash and shortness of breath, he also developed complaints of loose stools which were of large volume, watery in consistency, without pus or blood or mucus. The frequency was around 3-4 times/day. There was mild diffuse abdominal pain, loss of appetite without any no history of vomiting. He had also
 c a s e o f t h e m o n t h
 Table 1: Common drugs associated with eosinophilia
 • Non-steroidalanti-inflammatorydrugs(NSAID)
 • Penicillins,sulphonamides,tetracyclines,nitrofurantoin
 • Ranitidine• Allopurinol• Phenytoin,carbamazepine
 Table 2: Causes of eosinophilia
 Allergic disorders Atopic diseaseAsthmaDrug/ Food allergyDRESS syndromeAllergic bronchopulmonary Aspergillosis (ABPA)Infectious causes Parasites Toxcariasis Strongyloidiasis Ascariasis Filariasis TrichinellosisFungi (Coccidioidomycosis, Basidiobolomycosis)HIV, HTLVHematological diseasesLeukemias (CML, CEL)LymphomasHyper-eosinophilic Syndrome (HES)MastocytosisImmune reactionTransplant rejectionEndocrine Hypoadrenalism Autoimmune diseasesChurg Strauss SyndromeAutoimmune lymphoproliferative syndrome (ALPS)Gleich syndromeMiscellaneousAcute Interstitial NephritisCholesterol embolisationHyper IgE syndrome
 Our case was a 35 year old male, resident of Bihar, India, who
 presented to us with complaints of on and off fever, generalised rash, shortness of breath and loose stools for the last 3-4 years.
 The patient was apparently well till around 4 years back when he started having fever; which was intermittent, low-moderate in intensity, without any recognizable pattern, associated with chills but no rigors and responded to anti-pyretics. For this complaint he had consulted local doctors and was told to have enteric fever on multiple occasions and was prescribed multiple courses of antibiotics for the same, without any strong evidence in favour of the diagnosis (review of records showed only weakly positive Widal titres). Records also showed persistent eosinophilia and anaemia which was
 attributed to worm infestation and was t reated with a lbendazole on multiple occasions. However, 3 months after onset of fever, the patient also developed generalised maculo-papular rashes over body and extremities, which were mi ldly i tchy but not associated with scaling or any serous/purulent discharge. The rashes used to come in crops, responded to anti-histaminics and usually healed with hyperpigmentation.
 At a r o u n d t h e s a m e t i m e o f development of rash, the patient also developed complaints of shortness of breath which was insidious in onset and gradually progressive. It was associated with wheezing and was worse early in the morning and during the winters. It was also associated with cough and scanty mucoid expectoration. There was however, no history suggestive of paroxysmal nocturnal dyspnea, orthopnea, exert ional chest pain, palpitations or syncope.
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 lost significant body weight (around 18 kgs) in the last 4 years.
 T h e r e wa s n o h i s t o r y o f a n y recurrent oral ulcers, photosensitivity, joint pains or painful paraesthesia. There was no history suggestive of any thrombotic events in the past. The patient otherwise had no history of
 any major illness in the past except for occasional allergic rhinitis, otitis media or sinusitis. There was no history of similar illness in his family. He was married with one child and had no addictions. He had also availed of alternative medications occasionally since there was no improvement in his clinical condition over these many
 Fig. 1: CT Chest reveals bronchial wall thickening (arrow in A) and patchy ground glass opacities and peripheral consolidation (arrowhead in A and B). There is also evidence of mild bronchiectasis in left upper lobe, right middle lobe and bilateral lower lobes
 Table 3: Diseases associated with pulmonary infiltrates and hypereosinophilia
 Common causes• Parasiticinfections• Drugrelated• Tropicalpulmonaryeosinophilia• ABPAUncommon causes• Tuberculosis• Fungalinfections• Viralinfections• Sarcoidosis• Churg-Strausssyndrome• Hypereosinophilicsyndromes• Chroniceosinophilicpneumonia• Hypersensitivitypneumonitis• Lungtransplantation
 Fig. 2: Transbronchial Lung biopsy: Chronic interstitial pneumonia, eosinophilia and interstitial fibrosis
 Fig. 3: Approach to a case of eosinophilia
 Figure 3
 Approach to a case of eosinophilia
 History and Clinical examination:
 Dura�on of symptoms History of allergy/travel/worm in stools Drug history High risk behaviour Family history Presence of lymphadenopathy, hepatosplenomegaly With respect to organ involvement: Skin/pulmonary/cardiac/gastrointes�nal/neurological signs and symptoms
 Etiological work up:
 Common causes
 Peripheral smear Stool examina�on Filarial An�gen Strongyloides serology HIV serology Serum IgE levels
 Further tes�ng
 ANA, ANCA Skin biopsy ABPA work up Serum cor�sol levels Bone marrow examina�on Serum vitamin B12, tryptase PDGFR muta�on study JAK kinase muta�on study BCR:ABL muta�on study Flow cytometry for T-cell markers
 Evaluation for organ involvement/complications:
 Lung: CT scan, spirometry, lung biopsy Gastrointes�nal tract: liver enzymes, CT scan, endoscopies and biopsies Heart: Troponins, echocardiography, cardiac MRI, endomyocardialbiopsies Kidneys: renal func�on tests, imaging, renal biopsy Nervous system: MRI brain, nerve conduc�on studies Vascular: angiography
 •
 •
 •
 •
 •
 •
 ••••••
 •••••••
 ••••••••••
 years. There was no history of intake of drugs that are commonly associated with eosinophilia (Table 1).1
 On examination, the patient was c o n s c i o u s a n d o r i e n t e d . H e wa s hemodynamica l ly s tab le wi thout any respiratory distress at rest. No orthostatic hypotension was present. Mild pallor was present. There were few hyperpigmented macular lesions all over his body; however, there was no generalised hyperpigmentation. Mid and lower jugular lymph nodes approximately 1 cm x 1.5 cm were palpable bilaterally. The patient was febrile to touch. The ear-nose-throat e x a m i n a t i o n wa s u n r e m a r k a b l e . R e s p i r a t o r y s y s t e m e x a m i n a t i o n revealed bilateral diffuse rhonchi with prolonged expiration and occasional c r e p i t a t i o n s . T h e r e wa s d i f f u s e tenderness all over the abdomen. Liver was enlarged and the splenic tip was palpable. Cardiovascular and nervous system examination was normal.
 With this clinical picture and a background of persistently elevated e o s i n o p h i l c o u n t s , d i f f e r e n t i a l d iagnoses o f pers i s tent paras i t i c infestation, Churg-Strauss syndrome, hemtological malignancies and hyper-eosinophilic syndrome (HES) amongst
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 others (Table 2) were kept.2-4
 Initial investigations included a complete blood count which revealed a total leucocyte count of 23000 cells/mm3 with 37% eosinophils. Peripheral blood smear showed no atypical cells or parasites but microcytic hypochromic anemia was present. ESR and CRP were mildly elevated. The renal and l iver funct ion tests were normal . Urine examination did not reveal any proteinuria or any active sediments. Stool examination showed few pus cells without any blood and culture was negative. No parasites were identified. Strongyloides serology came out to be negative. The sputum examination showed few pus cells but no pathogens were grown on culture. AFB smear of sputum was negative.
 His CT chest showed mild bilateral bronchiectasis with bronchial wall th i ckening ; pa tchy ground g lass opacities and peripheral consolidation
 (Figure 1). CT of the abdomen revealed hepatosplenomegaly with multiple non necrotic lymph nodes. Since the patient had pulmonary infiltrates with eosinophilia the following causes were considered (Table 3).5-7
 His ANCA was negative and Nerve conduction studies were normal. There was only mild bi lateral maxil lary sinusitis on CT of para nasal sinuses. No act ive skin les ion, suggest ive of vasculitis was present. Work up f o r A l l e r g i c B r o n c h o p u l m o n a r y Aspergillosis (ABPA) was negative.
 Since the primary work up for the common causes was negative, a bone marrow examination was done which revealed a cellular marrow with increased eosinophils and eosinophil precursors. He was further evaluated to look for the other causes of secondary HES. Since HES may be associated with myeloproliferative disorders, PDGFRA and PDGFRB (platelet-derived growth
 Table 5: Definition of hypereosinophilic syndrome
 • Bloodeosinophiliaofgreaterthan1500/mm3 on at least 2 occasions (separated by atleast 1 month) or evidence of prominent tissue eosinophilia(bypathologicconfirmation)associated with symptoms and marked blood eosinophilia
 • Exclusionofsecondarycausesofeosinophilia,such as parasitic or viral infections, allergic diseases, drug-induced or chemical-induced eosinophilia, hypoadrenalism, and neoplasms
 Table 4: Investigations done for the patient
 Routine investigationsHemoglobin: 9.7 g/dl (13.5-18 g/dl)Total leucocyte count: 23000/mm3 (4000-11000/mm3)Absolute eosinophil count: 8510/mm3 (500/mm3)Platelet count: 160000/mm3(150000-400000/mm3)Urea: 23 mg/dl (15-40 mg/dl)Creatinine: 0.8 mg/dl (0.7-1.3 mg/dl)Sodium: 133 mEq/L (135-145 mEq/L)Potassium: 4.2 mEq/L (3.5-4.5 mEq/L)SGOT: 29 U/L (<35 U/L)SGPT: 31 U/L (<35 U/L)Sputum examination: Few pus cells, no pathogensX-ray chest: No Abnormality detectedUltrasonogram of abdomen: Mild hepatomegaly, multiple subcentimetric mesenteric lymph nodesCECTchestandabdomen:Diffusebronchialwallthickeningwithscatteredsubpleuralpatchy ground glass opacity with peripheral areas of consolidation and Mediastinal lymphadenopathy. Hepatomegaly with mesenteric lymphadenopathy.
 Eosinophilia specific investigationsPeripheral smear: Eosinophilia present. No atypical cellsStool for ova/cysts/parasites: Not detectedFilarial antigen: NegativeStrongyloides serology: NegativeANA: NegativeANCA: NegativeUrine: No proteinuria, no castsCT Para Nasal Sinuses: Mild maxillary sinusitis
 Nerve conduction study: NormalIgEspecificforAspergillus:NegativeIgG precipitins for Aspergillus: NegativeSerum cortisol (morning): 8 mcg/dl (7-28 mcg/dl)Bone Marrow Biopsy: Cellular marrow with increased eosinophils and eosinophil precursorsWork up for Myeloid Variant HES Serum Vitamin B12: 129.2 pmol/L (118 to 701 pmol/L) Serum tryptase: 7.8 ng/ml (<11.4 ng/ml) PDGFR mutation study: Negative JAK2V617F mutation: Negative RT-PCR for BCR-ABL: Negative for both P190 and P210Work up for Lymphoid Variant HES Serum IgE levels: 1903 U/ml (5-100U/ml) Flow cytometry for T-cell markers: No
 abnormality detectedAssessment of Complications
 Pulmonary function test: Restrictive lung diseaseEchocardiography: Normal study
 Tissue diagnosisTransbronchial lung biopsy: Chronic interstitial pneumonia, eosinophilia and interstitialfibrosis
 Other testsHIV serology: NegativeSerum Iron: 28 mcg/dl (65-176 mcg/dl)Serum ferritin: 23.8 ng/ml (24-336 ng/ml)% saturation: 15% (20-50%)Stool OBT: NegativeLDH: 367 U/L (150-420 U/L)ESR: 42 mm/1st hr (<20 mm/1st hr)CRP: 34 mg/dl (0-6 mg/dl)
 Investigation and value (reference range)
 factor ) mutation, BCR:ABL and JAK Kinase mutation studies were done, which were all negative. His vitamin B12 and serum tryptase levels, that are a lso strongly associated with myeloid variants of HES, were normal. The other possibility kept in was the lymphoid variant of HES; since skin manifestations were predominant, serum IgE levels were high and the causes associated with myeloid variants were ruled out. A peripheral blood flow cytometry was done to look for any T-cell abnormalities. The flow cytometry results came out to be normal. A transbronchial lung biopsy, from left upper lobe, was done which was showed features suggestive of chronic interstitial pneumonia, eosinophilia and interstitial fibrosis (Figure 2). A duodenal biopsy was also done which showed chronic inflammatory changes with eosinophilic infiltration. A summary of all the investigations has been listed in Table 4.
 The patient fulfilled the criteria for and was finally labelled as a case of idiopathic HES (Table 5).8
 HES can be of various types (Table 6) and an approach to a case of HES is summarised in Figure 3. Identification of the underlying condition is important as it significantly changes the treatment strategy and the prognosis of the patients.
 An extensive review of literature confirmed that the available options for the same in eosinophilia were limited (Figure 4).9-11 The patient was started on prednisone at 1mg/kg/day in view of persistent eosinophilia and organ involvement. The patient became a febr i le on the next day and eosinophilia rapidly declined to 2700/mm 3 f rom 8510/mm 3 in 24 hours. Eosinophil counts completely normalised in 5 days. His shortness of breath, gastro-intestinal complaints and skin rash also resolved. The patient was discharged on prednisone. Oral iron supplementation was done for iron
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 Fig. 4: Algorithm for the management of HES
 Fig. 3: Approach to a case of eosinophilia
 Figure 4
 Algorithm for the management of HES
 Absolute eosinophil counts more than
 1500/mm3
 Life threatening complications/end
 organ damage
 No urgent treatment required Evaluation for cause Maybe followed up 3 monthly
 Urgent eosinophil lowering therapy: Corticosteroids
 Second line agents:
 Hydroxyurea Interferon-α Imatinib mesylate Mepolizumab Alemtuzumab Cyclosporine
 No response in 24-48 hrs
 Yes
 Evaluation for cause Consider empiric treatment with ivermectin if risk factors for strongyloides infection is present e.g HIV infection
 No
 Specific treatment
 Table 6: Types of HES
 Variants of HES Important featuresMyeloid variant Often associated with PDGFRB and FGFR1 rearrangements. Usually
 associated with cytopenias and organomegaly.T cell lymphocytic variant DuetoIL-5producingTcells.Skinfindings(plaque,erythroderma
 etc) can predominate. Can be associated with polyclonal hypergammaglobulinemia.
 Familial HES Autosomal dominant form. Eosinophilia from birth which is usually asymptomatic.
 Organ –restricted HES Alongwithperipheraleosinophiliathereiseosinophilicinfiltrationand associated symptoms/signs in a single organ
 Idiopathic HES `Multi-system involvement with myriad manifestationsSpecificsyndromesassociatedwithhypereosinophilia
 e.g Eosinophilic granulomatosis with polyangiitis
 deficiency anaemia.The patient is on regular follow up
 and doing well at a maintenance dose of 10mg of prednisolone per day. Conclusion
 It is important to systematically a p p r o a c h a c a s e o f e o s i n o p h i l i a to establish the proper etiological diagnosis. Idiopathic hypereosinophilic syndrome is diagnosed after ruling out the other common causes and its
 mainstay of treatment is steroids.
 References1. Bartal C,  Sagy I,  Barski L. Drug-induced eosinophilic
 p n e u m o n i a : A   r e v i e w   o f   1 9 6   c a s e   r e p o r t s . Medicine (Baltimore)  2018; 97:e9688. doi: 10.1097/MD.0000000000009688.
 2. Curtis C, Ogbogu P. Hypereosinophilic Syndrome. Clin Rev Allergy Immunol 2016; 50:240-51. doi: 10.1007/s12016-015-8506-7.
 3. O’Connell EM, Nutman TB. Eosinophilia in Infectious Diseases Immunol Allergy Clin North Am 2015; 35:493–522. doi:10.1016/j.iac.2015.05.003.
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 5. Fishman A, Elias J, Fishman J, Grippi M. (2015). Pulmonary Diseases and Disorders 5th ed. McGraw-Hill. 1037-38.
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