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A Rare Cause of Peripheral Vascular Thrombosis: Hypereosinophilia Caused by
Toxocara canis Infection
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Hypereosinophilia is often associated with eosinphilic infiltration of tissue, which can lead to severe and irreversible organ
damage. One of the most characteristic and critical complications is development of thrombosis in cardiac ventricles, and occasion-
ally in deep veins. We report a rare case of hypereosinophilia, with peripheral vascular thrombosis, caused by Toxocara canis
infection. (Korean J Med 2014;86:781-784)
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INTRODUCTION

Hypereosinophilia is an abnormal condition defined by the pres-
ence of more than 500 eosinophils per microliter of blood. The main
causes of eosinophilia are infectious diseases including parasitic
infections, allergic diseases, malignancies, drug hypersensitivity
reactions, and idiopathic hypereosinophilic syndrome (HES), which
is eosinophilia without any specific cause [1]. Toxocariasis can be
contracted in any country by accidental ingestion of embryonated

eggs, or by consumption of uncooked liver containing encapsulated

larvae [2]. In adults, transmission from uncooked cow liver is the
most common cause of toxocariasis, though pig, lamb, and chicken
livers are also reported sources [3]. Eosinophilic disease appears to
be especially prevalent in Korea, most often associated with
Toxocara canis infection from ingestion of uncooked cow liver [4].
Often patients are relatively asymptomatic, but occasionally there is
invasion of specific target organs, such as the liver, lungs, and eyes,
resulting in delayed-type and immediate-type hypersensitivity
responses [5]. To date, only one aortic thrombosis due to Toxocara

infection has been reported [6]. Here we describe a case of hyper-
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eosinophilia caused by toxocariasis in an adult male with a rare clin-

ical presentation of peripheral vascular thrombosis.

CASE REPORT

A 55-year old Korean male was referred to the Department of

Rheumatology with coldness and bluish discoloration of third and

fifth digits of left hand, and swelling of the right leg. One month

Figure 1. Upper extremity angiogram of the left wrist and hand
shows thrombi occluding the vessels.

prior to admission, his right hand was severely injured in a roller
machine, which required groin flap (please reword and explain what
required groin flap). The patient had no history of illicit drug use,
asthma, or allergies. The patient was a smoker of 30 years (0.7
packs/day). Physical examination revealed symmetrical and
palpable peripheral pulses without murmurs. The third and fifth
digits of his left hand were cold and violaceous. His right calf
revealed tenderness and swelling with positive Homans' sign. An
upper extremity angiogram revealed totally or partially occluding
thrombus of the vessels in the left wrist and hand (Fig. 1). Lower
extremity CT angiography identified a deep vein thrombosis in the
right middle superficial femoral vein, and both popliteal and calf
veins (Fig. 2). The patient was treated with aspirin 100 mg/day,
enoxaparin 120 mg/day, and prostaglandin E1. Laboratory exami-
nation revealed an increase in white blood cell count with hyper-
eosinophilia (WBC 28,040/uL, eosinophil 43%, 12,057/uL) with
elevated serum IgE concentration (550 IU/mL; normal value < 20).
No other abnormalities were found in standard blood tests.
Evaluation of the underlying causes of hypereosinophilia and other
eosinophil-mediated complications were not completed as the
patient refused further treatment and discharged himself against
medical advice.

The day following discharge, there was deterioration of the
patient’s finger ulcer deteriorated and the patient re-admitted to the

department of cardiovascular surgery. Laboratory examination

Figure 2. Lower extremity CT angiography shows deep vein thrombosis in (A) the right middle superficial femoral vein, (B) and both the

popliteal and calf veins.
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revealed increased eosinophil count (23,940/uL). Screening for
ANA, ANCA, rheumatoid factor, and antiphospholipids (lupus
anticoagulans, anticardiolipin, -2 glycoprotein) were negative.
Stool evaluation for ova and parasites were negative, and serologic
tests (Toxocara Ab, Cysticercus Ab, P.westermani Ab, Sparganum
Ab, C.sinensis Ab) for parasites were performed. A bone marrow
biopsy showed hypercellular marrow with increased eosinophils
with normal maturation. Fipl-like and platelet-derived growth
factor receptor alpha gene (FIPIL1-PDGFRA) fusion were not
detected. Chest radiography and abdominal/pelvic CT revealed no
abnormality. Esophagogastroduodenal endoscopy and colonoscopy
were without evidence of significant eosinophilia or parasites. An
echocardiogram revealed no evidence of thrombus or any other
abnormal findings. One week later, the diagnosis of toxocariasis
was confirmed by serologic test (performed at Seoul Clinical
Laboratory (SCL), Seoul, Korea) using a Toxocara ELISA kit
(Bordier Affinity Products SA, Crissier, Switzerland), which has
91% sensitivity and 86% specificity. A detailed history revealed that
the patient had consumed uncooked cow liver on several occasions
in the past year.

Thus, the patient was diagnosed with peripheral vascular
thrombosis due to Toxocara canis infection. He was treated with
albendazole (800 mg daily for 5 days), with concomitant cortico-
steroid (prednisolone 1 mg/kg), and heparin. Eosinophil count
normalized within 6 days of antihelminthic treatment but the
necrotic ulcer of the third left fingertip worsened. On the day 10 of
treatment, a follow-up arteriography on upper and lower extremities
showed no improvement in multiple narrowing and occlusion of
vessels. The patient underwent catheter directed thrombolysis,
which was ineffective, and amputation of the digit 8 months later.
The postoperative course was fair, and the amputated stump healed
well. To date, this patient has been followed for 15 months; cor-
ticosteroids were gradually tapered off without recurrence of
hypereosinophilia, Toxocara 1gG remains positive, and the patient

is still taking aspirin and warfarin without any adverse event.

DISCUSSION

This case of hypereosinophila was caused by Toxocara infection

that had manifested with peripheral vascular lesions. In the setting
of a HES, activated eosinophils can provoke thromboembolism in
various organs. Isolated cases of intra-abdominal, cerebral, and
cutaneous thrombosis have been reported [7], but there have been
no reports of peripheral vascular thrombosis caused by this parasite
infection.

Helminthic parasites typically elicit IL-5-mediated eosinophil
expansion. Eosinophilia can be constant or fluctuate over time, and
any level of severity can be observed. Toxocariasis is a common
helminthic zoonosis caused by infestation with larvae of Toxocara
canis or Toxocara cati. The parasitic eggs are excreted with the
feces of their definite hosts: dogs and cats, respectively. Clinical
presentation consist of visceral larva migrans (VLM) and ocular
larva migrans (OLM) depending on organ oriented immunopatho-
logical host response to continued stimulation by parasite antigens,
patients can also present with pulmonary involvement, chronic
urticaria or eczema, lymphadenopathy, myositis or pseudorheumatic
syndrome. A definitive diagnosis of toxocariasis can be made only
by locating the larvae upon biopsy. All other indirect methods
suggest only that a Toxocara infection may be responsible for a
disease present in a particular patient. Major diagnostic factors
include patient characteristics and history, clinical symptoms and
signs, positive serology, eosinophilia, and increased levels of IgE.
Among these, positive serology is the most important and cross
reaction to other helminthic infections is negligible [8].

In this case, the patient had toxocariasis with a peripheral vas-
cular lesion. Other diseases accompanied by eosinophila were ruled
out and the diagnosis was confirmed with serologic testing. Though
concomitant hypereosinophilia is common in toxocariasis, €osi-
nophil-induced peripheral vascular injury has not been reported.
The underlying mechanism is poorly understood but eosinophil
cationic granule proteins (ECP), such as major basic protein, are
potent stimuli of platelet activation and aggregation [3] and can alter
the clotting process by interfering with endothelial cell surface
thrombomodulin [9].

One important differential diagnosis for toxocariasis is throm-
boangiitis obliterans (also known as Buerger disease), which is a
recurring progressive inflammation and thrombosis of small and

medium vessels of hands and feet. It is strongly associated with

- 783 -



— gt A]: Al 86 E Al 6 & T Al 646 & 2014 —

smoking. The concomitant hypereosinophilia and lack of an-
giographic findings typical to Buerger’s disease, such as “cork-
screw” appearance of arteries, made the diagnosis of toxocariasis
more likely than Buerger’s disease in this case.

Irrespective of whether eosinophil expansion is secondary to an
identifiable disease, the potential complications related to organ
infiltration are identical. Urgent eosinophil-decreasing therapy with
high-dose corticosteroid (1 mg/kg daily) should be administrated for
serious complications of hypereosinophilia such as myocardial
damage, pulmonary involvement with hypoxia, and neurological
involvement [1]. However, digital gangrene in HES has been
reported to be poorly responsive to corticosteroid therapy [7]. Vas-
cular angioplasty combined with the use of anticoagulants and
systemic corticosteroid was successful in a single case report of
arterial occlusion-associated digital necrosis in HES [10]. However,
vascular intervention was not effective in our case.

Considering the dietary practices surrounding uncooked liver in
Korea, toxocariasis is prevalent nationwide, and a significant cause
of peripheral blood eosinophilia, eosinophilic infiltration in lung
and liver, and even vascular thrombosis, as is presented in this case.
This case demonstrates that consumption of uncooked liver is a
potential public health issue in South Korea, where consumption of

uncooked liver is considered to promote health.

SUMMARY

In summary, the case presented here shows that activated eosi-
nophil by Toxocara infection can provoke thrombosis in peripheral
vessels resulting in peripheral ischemia and even digital gangrene.
When peripheral vascular thrombosis is encountered with hy-
pereosinophilia, all causes of eosinophilia, including parasitic
infections, allergic diseases, malignancies, drug hypersensitivity
reactions, and HES should be considered. Regarding the dietary

practices of uncooked liver in Korea: toxocariasis poses a public

health issue, and antiparasitic treatment (albendazole) with systemic

corticosteroid to decrease peripheral eosinophil count is warranted.

BY HOj: BATE Savles wxdudd

REFERENCES

1. Roufosse F, Weller PF. Practical approach to the patient with
hypereosinophilia. J Allergy Clin Immunol 2010;126:39-44.

2. Despommier D. Toxocariasis: clinical aspects, epidemiology,
medical ecology, and molecular aspects. Clin Microbiol Rev
2003;16:265-272.

3. Rohrbach MS, Wheatley CL, Slifman NR, Gleich GlJ.
Activation of platelets by eosinophil granule proteins. J Exp
Med 1990;172:1271-1274.

4. Chang S, Lim JH, Choi D, et al. Hepatic visceral larva
migrans of Toxocara canis: CT and sonographic findings.
AJR Am J Roentgenol 2006;187:W622-629.

5. Parrillo JE, Borer JS, Henry WL, Wolff SM, Fauci AS. The
cardiovascular manifestations of the hypereosinophilic
syndrome: prospective study of 26 patients, with review of
the literature. Am J Med 1979;67:572-582.

6. Traboulsi R, Boueiz A, Kanj SS. Catastrophic aortic throm-
bosis due to Toxocara infection. Scand J Infect Dis 2007,
39:283-285.

7. Kim SH, Kim TB, Yun YS, et al. Hypereosinophilia
presenting as eosinophilic vasculitis and multiple peripheral
artery occlusions without organ involvement. J Korean Med
Sci 2005;20:677-679.

8. Park HY, Lee SU, Huh S, Kong Y, Magnaval JF. A sero-
epidemiological survey for toxocariasis in apparently
healthy residents in Gangwon-do, Korea. Korean J Parasitol
2002;40:113-117.

9. Slungaard A, Vercellotti GM, Tran T, Gleich GJ, Key NS.
Eosinophil cationic granule proteins impair thrombomodulin
function: a potential mechanism for thromboembolism in
hypereosinophilic heart disease. J Clin Invest 1993;91:
1721-1730.

10. Kawata E, Kuroda J, Wada K, et al. Hypereosinophilic
syndrome accompanied by Buerger's disease-like femoral
arterial occlusions. Intern Med 2007;46:1919-1922.

- 784 -




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


