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Idiopathic Eosinophilic Pneumonia with Associated Pulmonary Vasculitis in Horse: A Case Series
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Abstract
Various eosinophilic lesions and their association with diseases have been described in horses. Multisystemic Eosinophilic Epitheliotropic Disease (MEED) characterized by eosinophilic granulomas in various organs represent the most diffuse manifestation. In the present study, we describe the gross and microscopic lesions of idiopathic eosinophilic pneumonia with associated pulmonary vasculitis in 11 horses without systemic involvement. Lungs were enlarged, pale pink, poorly collapsed with white-reddish nodules, randomly distributed throughout the parenchyma. Histologically the lesions ranged from mild eosinophilic bronchointerstitial pneumonia to severe eosinophilic lobular bronchopneumonia associated with eosinophilic necrotizing vasculitis affecting small to medium-size vessels. There was no histologic evidence of parasites within the lesion of any of these horses. Eosinophilic pneumonia with vasculitis and without intralesional parasites have not been previously reported in horses. The current histologic findings are similar to pathologic lung findings observed in Churg-Strauss syndrome of man.
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Introduction

Various eosinophilic disorders have been described in horses and Multisystemic Eosinophilic Epitheliotropic Disease (MEED), also known as Hypereosinophilic syndrome (HES) due to the abundant eosinophils infiltrating many organs, although rare, is the most reported. 1,2 Other disorders characterized by prevalent eosinophilic infiltrates affecting specific organ systems, as small and large intestine, skin and lung have been rarely described. 3-7 Eosinophilic infiltrates of equine lungs are observed during parasitic infections or allergic condition8,9 but eosinophilic pneumonia with vasculitis, which are not associated with parasitic infection and without the evidence of involvement of other organs have not been previously reported in horses. In the present study, we describe the gross and microscopic lesions of idiopathic eosinophilic pneumonia with associated vasculitis in 11 horses.

Materials And Methods

During a 3-years period, lungs from 125 horses with gross signs of pulmonary disease were collected at different slaughterhouses in Italy. Representative tissues were fixed in 10% neutral buffered formalin, routinely processed, and embedded in paraffin. Tissue sections of 4 µm were stained with Hematoxylin and Eosin (HE), Giemsa, Gram, Periodic Acid-Schiff (PAS), Gro- Page 19 cott’s Methenamine Silver (GMS), toluidine blue, Ziehl-Neelsen acid-fast and examined microscopically.

Results

In 11 horses (ages ranged from 4 to 18 years; mean 9 years), lungs were moderately enlarged, pale pink, poorly collapsed and showed variable to high numbers of randomly distributed nodule switch were 0.4-4.0 cm-diameter, firm and white-reddish in color (Figures 1A and 1B). The pulmonary lymph nodes were mildly to moderately enlarge. At gross exam no macroscopic lesion were seen in small and large intestine, liver, spleen and kidney. Histologically lung lesions ranged from mild to moder ate eosinophilic bronchointerstitial pneumonia (Figure 2A), to severe eosinophilic lobular bronchopneumonia with edema and fibrinous exudate (Figure 2B). In the bronchointerstitial pattern the bronchioles appeared mildly to moderately hyperplastic, with variable numbers of intraepithelial eosinophils (Figure 3A), often the underlying lamina propria appeared moderately expanded by numerous eosinophils and low number of lymphocytes (Figure 3B), sometimes the Bronchus-associated lymphoid tissue (BALT) were hyperplastic (Figure 3C). In the lobular pattern of pneumonia, large number of eosinophils filled the alveolar spaces with admixed few lymphocytes, sloughed necrotic cells and fibrin (Figure 3D). In this pattern, frequently the interlobular septa and the pleura appeared expanded by fibrin, edema and many eosinophils (Figures 3E and 3F). The other part of parenchyma was occasionally emphysematous with mild inter stitial fibrosis. In all this cases, within the inflammatory foci as well as at the periphery, small to medium-size vessels had degenerative and necrotic changes with concomitant eosinophil ic inflammation. The small arteries appeared surrounded by a densely cellular eosinophilic infiltrate, with admixed numerous erythrocytes (hemorrhages), while the vascular wall had transmural infiltration of eosinophils and severe vacuolar degenera tion of smooth muscle cells of tunica media (Figures 4A and 4B). The arterioles appeared thickened, distorted and surrounded by a severe perivascular eosinophilic infiltrate together with edema and hemorrhages, also the wall appeared infiltrated and disrupted by eosinophils, together with deposition of fibrin and Figure 1: Lung multifocal white-grey to red nodules randomly distributed. (A) Few small nodules (arrow); (B) Numerous nodules; (C) Large nodules; (D) Cut section; (E) Hemorrhagic appearance on cut section.

Figure 2. (A) Mild eosinophilic bronchointerstitial pneumonia. (B) Severe eosino- philic lobular bronchopneumonia with edema (HE, A & B: 20X).

Figure 3. Different microscopic features of eosinophilic pneumonia: eosinophilic bronchiolitis and peribronchiolitis. (A, B) BALT hyperplasia. (C) Eosinophilic al- veolitis. (D) Interlobular fibrinous exudate. (E) Eosinophilic pleuritis. (F) (HE, A: 20X; B-C-D-E-F: 10X).

Page 20 presence of karyorrhectic debris and pyknotic endothelial cells (fibrinoid necrosis) (Figures 4C, 4D, 4E and 4H). There was no histologic evidence of parasites or inorganic material within the lesion of any lung tissues examined. Histochemical stains for fungi (PAS and GMS), bacteria (Gram, Giemsa) and acid-fast bacteria (Ziehl-Neelsen) were negative.

Discussion

In horse, pulmonary disorders associated with eosinophilic infiltrate include: MEED, parasitic infection, allergic condition during Recurrent Airway Obstruction (RAO) or idiopathic eosinophilic pneumonia (Table 1). 1,2,7,8 MEED is histologically characterized by eosinophilic and lymphoplasmacytic infiltrates and the formation of typical eosinophilic granulomas in multiple organs.1,2 Granulomas are most commonly found in the gastrointestinal tract and skin, but also in pancreas, salivary glands and lungs. Histologic findings observed in our case series do not resemble the eosinophilic pulmonary granulomas generally described in horses with MEED. Moreover prominent vasculitis involving small to medium size vessels, as detected here, is a pathological finding never described in horses with MEED.

Bronchiolitis with associated variable amount of eosinophils is an occasional feature of RAO or heaves in adult horses, but the severe infiltration of eosinophils within alveoli associated with vasculitis, detected in these cases, are not a finding of RAO.9 In RAO the most typical histological findings involve small bronchioles as accumulation of mucus and neutrophils in lumina, thickening of the bronchiolar wall by goblet cells hyperplasia and infiltration of lamina propria by lymphocytes, plasma cells, mast cells and occasionally eosinophils.9 Nodular pulmonary lesions with associated tissue eosinophilia may be caused by larval migration of Parascarisequorum in young horses.9 Also, Dictyocaulus arnfieldi is occasionally responsible for eosinophilic bronchiolitis in horse and only in young foals the infection is patent. 8,9 Larval migration of Strongylus vulgar is has been associated with eosinophilic pneumonia in experimentally infected foals but spontaneous pulmonary diseases caused by S. vulguaris or Strongylus edentatus infections are considered unusual and caused by aberrant migration.10 In our cases, serial sections did not ever allow identifying remnants of adult worms, or larvae or eggs neither foci of mineralization within the lesions and the older ages of the horses together with the fact that no other organs had lesions related to parasitic infection make a parasitic aetiology unlikely.

Bell et al 11 reported clinical signs, clinicopathological data, radiographic and histopathological findings in 7 horses with eosinophilic pneumonia of unknown etiology. The authors highlighted the similarity between their cases and Idiopathic Chronic Eosinophilic Pneumonia (ICEP) in humans. The histophatological findings were consistent with interstitial eosinophilic infiltrates in lungs but detailed descriptions of the histological lesions were available only for two horses included in the study.7 Also, Uhlhorn et al 6 described a case of idiopathic eosinophilic pneumonia in a pony characterized by multiple eosinophilic granulomas. In both studies, vasculitis was not reported.6,7 In the present case series based on histologic findings and the absence of an etiologic agent, a diagnosis of idiopathic eosinophilic pneumonia with associated vasculitis was made.

Interestingly vasculitis has not been described in lungs of horse with eosinophilic pneumonia before this study.

In human medicine eosinophilic pneumonia with associated necrotizing vasculitis affecting small to medium-sized vessels and extra vascular granulomas are classically described findings in Chrug-Strauss Syndrome (CSS), also known as Eosinophilic granulomatosis with polyangiitis (EGPA). 12-14 This syndrome differs from other small-vessel vasculitis by the presence of severe asthma and blood and tissue eosinophilia. CSS- EGPA is considered an idiopathic condition and various authors suggest that a T-helper-2 and B-cell immune responses with up-regulation of Interleukin-4 (IL-4), Interleukin-5 (IL-5) and Figure 4: Various features indicating vasculitis: perivascular eosinophilic infiltrate, hemorrhages, transmural vasculitis, edema, disruption, (A-B-C-D) Fibrinoid necrosis of the vascular wall. (E) Necrosis and inflammation. (F) (HE, A-B-C-F: 10X; D-E: 20X).

MEED (Multisystemic eosinophilic epitheliotropic disease) or hypereosinophilic syndrome RAO (respiratory airway obstruction)-hypersensitivity reaction Parasitic bronchopneumonia (Parascarisequorumm, Dictyocaulusarnfieldi) Idiopathic eosinophilic pneumonia Table 1: Pulmonary disorders of horse with associated tissue eosinophilia.
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Interleukin 13 (IL-13) and subsequent differentiation and activation of eosinophil play a major role in its pathogenesis. 15-17 The vasculitis observed in the horses in this case series share many similarities with that described in CSS-EGPA, namely, the size of vessel involved and the pattern of inflammation with fibrinoid necrosis.

Conclusion

In veterinary medicine, eosinophilic disease in horse primarily affecting the pulmonary system and not associated with parasitic infection or MEED is rarely described. The etiology of the lesions observed in these cases remains undetermined, but based on the findings described here, especially the vasculitis with fibrinoid necrosis, an immune-mediated reaction directed at tar get antigens of various origins (for example drugs, pathogens or vaccines) along with high levels of IL-4, IL-5 and IL-13 leading to a Chronic Eosinophilic Pneumonia (CEP) and severe vasculitis seems a likely explanation.

Conflicts Of Interest

The authors declare that they have no conflicts of interest.

ETHICAL CONSIDERATION Hereby, Fulvio Laus, The President of Animal-welfare body has

been certified that in authors institution, the University of Camerino, has been instituted and is operative the “Animal-welfare body” as required by the European directive 2010/63/eu on the protection of animals used for scientific purpose.

References

	La Perle KM, Piercy RJ, Long JF, Blomme EA. Multisystemic, eosinophilic, epitheliotropic disease with intestinal lymphosarcoma in a horse. Vet Pathol. 1998; 35(2): 144-146. doi: 10.1177/030098589803500209 https://doi.org/10.1177/030098589803500209

	SinghKHolbrookTCGilliamLLCruzRJDuffyJConferW. Severe pulmonary disease due to multisystemic eosinophilic epitheliotropic disease in a horse. Vet Pathol. 2006; 43(2): 189- 193. doi: 10.1354/vp.43-2-18910.1354/vp.43-2-189 https://doi.org/10.1354/vp.43-2-189

	MathisonPT. Eosinophilic nodular dermatoses. Vet Clin North Am Equine Pract. 1995; 11(1): 75-89. Web site. http:// europepmc.org/abstract/med/7634167. Accessed April 4, 2016

	SchumacherJEdwardsJFCohenND. Chronic idiopathic inflammatory bowel diseases of the horse. J Vet Intern Med. 2000; 14(3): 258-265. doi: 10.1111/j.1939-1676.2000.tb01164.x10.1111/j.1939-1676.2000.tb01164.x https://doi.org/10.1111/j.1939-1676.2000.tb01164.x

	Perez Olmos JF, Schofield WL, Dillon H, Sadlier M, Fogarty U. Circumferential mural bands in the small intestine causing simple obstructive colic: a case series. Equine Vet J. 2006; 38(4): 354-359. doi: 10.2746/042516406777749308 https://doi.org/10.2746/042516406777749308

	UhlhornMHurstMDemmersS. Disseminated eosinophilic pulmonary granulomas in a pony. Equine Vet Educ. 2006; 18(4): 178-181. doi: 10.1111/j.2042-3292.2006.tb00441.x10.1111/j.2042-3292.2006.tb00441.x https://doi.org/10.1111/j.2042-3292.2006.tb00441.x

	BellSADrewCPWilsonWDPusterlaN. Idiopathic chronic eosinophilic pneumonia in 7 horses. J Vet Intern Med. 2008; 22(3): 648-653. doi: 10.1111/j.1939-1676.2008.0100.x10.1111/j.1939-1676.2008.0100.x https://doi.org/10.1111/j.1939-1676.2008.0100.x

	MacKayRJUrquhartKA. An outbreak of eosinophilic bronchitis in horses possibly associated with Dictyocaulus arnfieldi infection. Equine Vet J. 1979; 11(2): 110-112. doi: 10.1111/ j.2042-3306.1979.tb01320.x

	CaswellJLWilliamsKJ. Respiratory system. In: Jubb KVF, Kennedy PC, Palmer NC, Maxie MG, eds. Pathology of Domestic Animals. 5th ed. New York, USA: Academic Press Inc; 2007

	TurkMAMKleiTR. Effect of ivermectin treatment on eosinophilic pneumonia and other extravascular lesions of late Strongylus vulgaris larval migration in foals. Vet Pathol. 1984; 21(1): 87-92. doi: 10.1177/03009858840210011510.1177/030098588402100115 https://doi.org/10.1177/030098588402100115

	CarringtonCBAddingtonWWGoffAM. Chronic eosinophilic pneumonia. N Engl J Med. 1969; 280(15): 787-798. doi: 10.1056/NEJM19690410280150110.1056/nejm196904102801501 https://doi.org/10.1056/nejm196904102801501

	ChurgJStraussL. Allergic granulomatosis, allergic angiitis, and periarteritis nodosa. Am J Pathol. 1951; 27(2): 277-301. Web site. http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1937314/. Accessed April 4, 2016

	KatzensteinAL. Diagnostic features and differential diagnosis of Churg-Strauss syndrome in the lung: A review. Am J Clin Pathol. 2000; 114(5): 767-772. doi: 10.1309/F3FW-J8EB-X913-G1RJ10.1309/f3fw-j8eb-x913-g1rj https://doi.org/10.1309/f3fw-j8eb-x913-g1rj

	GrecoARizzoMIDe VirgilioA. Churg-strauss syndrome. Autoimmun Rev. 2015; 14(4): 341-348. doi: 10.1016/j. autrev.2014.12.00410.1016/j.autrev.2014.12.004 https://doi.org/10.1016/j.autrev.2014.12.004

	Ramentol-SintasMMartínez-ValleFSolans-LaquéR. Churg-Strauss Syndrome: an evolving paradigm. Autoimmun Rev. 2012; 12(2): 235-240. doi: 10.1016/j.autrev.2012.07.00910.1016/j.autrev.2012.07.009 https://doi.org/10.1016/j.autrev.2012.07.009

	Kiene M, Csernok E, Muller A, Metzler C, Trabandt A, GrossWL. Elevated interleukin-4 and interleukin-13 production by T cell lines from patients with Churg Strauss syndrome. Arthritis Rheum. 2001; 44(2): 469-473. doi: 10.1002/1529-01 31(200102)44:2<469::AID-ANR66>3.0.CO;2-0 https://doi.org/10.1002/1529-01

	JakielaBSzczeklikWPluteckaH. Increased production of IL-5 and dominant Th2-type response in airways of Churg-Strauss syndrome patients. Rheumatology (Oxford). 2012; 51(10): 1887-1893. doi: 10.1093/rheumatology/kes17110.1093/rheumatology/kes171 https://doi.org/10.1093/rheumatology/kes171




OEBPS/nav.xhtml
Contents

		Idiopathic Eosinophilic Pneumonia with Associated Pulmonary Vasculitis in Horse: A Case Series

		Introduction

		Materials And Methods

		Results

		Discussion		Page 21





		Conclusion

		Conflicts Of Interest

		ETHICAL CONSIDERATION Hereby, Fulvio Laus, The President of Animal-welfare body has

		References





