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Abstract

Fivepatientswithhypereosinophilicsyndrome(HES)wereevaluatedbyhematologicandclinicalscoringsystemsand

cellculturestudies・AnincreasednumberofCFU-C,andincreasednumberandproportionofeosinophilcolonies

weI℃observedinbonemarrowspecimensfrom3patientswhohadlowscores・InapatientwithHESwhohada

highscore,anincreaseofeosinophilclustersinthebonemarrow,markedincreasesofCFU-Candeosinophil
coloniesintheperipheralblood,andofeosinophilcolony-stimulatingactivityintheplasmawereobserved、These

resultssuggestthatcellculturestudiesaswellasthescoringsystemsseemusefulinevaluatingpatientswithHES.

Keywords:Scoringsystem.Cellculture,Hypereosinophilicsyndrome

Fivepatientswithhypereosinophilicsyndrome(HES)wereevaluatedbythescoringsystemsdevisedbyFlaum

etal[1]andSchooleyetal[2].Oneofthesepatientsdiedofprogressiveorgansysteminfiltrationsimilarto

eosinophilicleukemia.AheterogeneityofculturalfindingswasreportedinpatientswithHES[3,4].Instituting
amethodtoevaluatepatientsearly-stageHEStoinitiateappropriatetherapycouldbeclinicallyuseful.Thispaper

reportscellculturestudiesthatcouldbeusefulinpredictingtheclinicalcourseanddistinguishingtheaggressive
formofHESoreosinophilicleukemiafrommildformofHES.

Materialsandmethods

Hypereosinophiliapatients

ThecriteriaforthediagnosisofHESasoutlinedbyChusidetal[5]are:(1)apersistenteosinophiliaof1.5X

10*eosinophils/1forlongerthansixmonths;(2)lackofevidenceforanyothercauseofeosinophilia;and,(3)
evidenceoforgansysteminvolvement.

FivepatientswereselectedwhowereretrospectivelyconsideredtohaveHES,asdefinedbyChusidetal[5].

TheclinicalfindingsarepresentedinTableI.Noneofthepatientshadsymptomstosuggestallergyandno
clinicalorserologicalevidenceofaparasiticinfection.Therewasnoevidenceofcutaneousorconnectivetissue

disease.Prednisoneistheusefuldrugutilizedifpatientsmanifestsignificantsymptomatology.Patient5was
treatedwithcytotoxicagents,butdiedofcongestiveheartfailureduetoprogressiveorganinfiltrationsimilarto
thatobservedinleukemia[6,71.

Casereport(TableI.patient5)

A16-month-oldboywasadmittedon7October1980withahistoryoflowgradefever.Physicalexamination
wasunremarkableexceptforswellingofbothhandsandfeet.Laboratorytestsshowed:hemoglobin9.7g/dl;
whitebloodcellcount168.9×1071with1%segmentedneutrophil,11%lymphocytesand88%eosinophils(86%
segmented,2%bandIbrms),manyofeosinophilswerevacuolatedanddegranulated;plateletcount183.0×1071;
aslightlylowleukocytealkalinephosphatasecount;slightlyincreasedvitamineB12;andnochromosomal

abnormalities.Abonemarrowaspirateswasmarkedlyhypercellularwithreducedbutnormoblastic
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TableI.Clinicaldataon5HESpatientsstudied

PatientSexAge
(yr)
WBCEosinophils Organinvolvement
（×109/1)(×109/1)

Clinicalfeamres

Developedcoloncancer,died

RespondedtosteroidsRemainswellonno
treatment

symptomspersist

RespondedtosteroidsRemainswellonno
treatInent

Unresponsivetochemotherapydiedwithaheart
failure

M47

M25

19.0

25.4

8．4

14.6

Skin

Liver,spleen

1

2

Brain・peripheralnerve

Gastroinにstinal

３
４
Ｍ
Ｍ
４
川

9.0

27.0

2．5

14．3

Heart,peripheralnerve
lung･liver,skin・renal

5M1168．9153.6

erythropoiesis,4.7%myelocytes,3.3%metamyelocytes,0.7%basophils,and60.9%eosinophils(35%segmented

eosinophils,6.3%bandforms,11.3%metamyelocytes,and8.3%myelocytes).

Thepatientwastreatedwithprednisonewithouteffect.Thenhewastreatedwithcytosinearabinosideand

vincristine・Therewasatransienthematologicalresponsetochemotherapyandhydroxyurea.Eventuallyhedied

ofcongestiveheartfailurewithprogressiveorganinfiltration.Autopsyfindingsrevealedendomyocardialfibrosis
andmuralthrombus.

Hematologicandclinicalscoringsystems

ThehematologicandclinicalgradingscoresweredeterminedbythegradingsystemofFlaumetal[I]and

Schooleyetal[2]・Thehematologicscoringsystemwasbasedonperipheralbloodandbonemarrowfindings,

cytogenetics,B12levels,andtheclinicalscoringsystemwasbasedonclinicalfeaturesinvolvingthe8organ

systemscommonlyaffectedbytheillness.(TableII)

Tablen.Hematologicandclinicalscoringsystems

Hematologicscoringsystem

Peripheralblood

Anemia2,Abnormalredbloodcellmorphology1,Inci℃asedplatelet1,

Decreasedplatelet2,Myeloiddyspoiesisofhypersegmentation1,Basophilia2,
ImmatureWBCs1-2

Bonemarrow

Hypercellularity1-2,Decreasedmegakaryocyte1,Myelofibrosis2,Myeloiddyspoiesis2,

Basophilia2,Myeloblast-progranulocytes(>5%)2

Abnormalcytogenetics2,IncreasedB121,AbnormalLAP1

Clinicalgradingsystem

Organsysteminvolovement

Cardiovascular2-5,Nervoussystem2-5,Lungs2-3,Hepatosplenic2,Gastrointestinal1,

Kidneys3,Muscles1,Cutaneous-1-2

Clonalcellcultures

Bonemarroworperipheralbloodsampleswereaspiratedintoasyringecontainingpreservative-fi℃eheparine,

layeredonFicoll-Hypaque,andcentrifugedat1500rpmfor25minutes.Mononuclearcellswereharvestedand

washedtwiceinalphamedium(FlowLaboratories,NorthRyde,Australia).
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Cellcultureforcolonyformingunitinculture(CFU-C)werecarriedout,usingamodificationofthetechnique

describedbyIscoveetal[8].Briefly,onemlofculturemixturecontaining1×10*nonadherentcells,alpha

medium,20%fetalcalfserum(FCS)(Flow),20%phytohaemagglutinin-leucocyteconditionedmedium(PHA-

LCM),and0.96%methylcellulosewasplatedina35mmculturedish.Triplicateculturewereincubatedat37℃
inahumidifiedatmosphereof10%CO:.Onday14,coloniesof40ormorecellsandclustersoffewercellswere

counted.Granulocyte-macrophagecoloniesandeosinophilcolonieswereidentifiedinvitrobytheir

morphologicalappearanceunderinvertedmicroscopy.Granulocyte-macrophagecolonieshadadiffuse

polymorphicappearance,andeosinophilcoloniesappearedastightcollectionsofsmallroundcellsunderinverted

microscopy・Colonymo叩hologywasdeterminedatintervalsinwholedishes,afterdryingofthemethylcellulose

andstainingeosinophilcolonycellswithBiebrich-scarletstainig.Thenumberoftotalcolonies(granulocyte-

macrophagecoloniespluseosinophilcolonies)wascountedasCFU-C.

Theplasmafromthepatients,aswellasacontrolABplasma,wastestedat5%,inplaceofFCSasasource

ofcolony-stimulatingactivity(CSA)fornormalhumanbonemarrow.

Results

Hematologicandclinicalscores

Thehematologicandclinicalscoresofthe5patientswithHESaresummarizedinTableIE.

TableIE.Hematologicandclinicalscoringof5patientswithhypereosinophilicsystems

PatientHemaologicscore Clinicalscore

１
２
３
４
５

１
２
１
１
２１

２
フ
ー
５
１
６１

Fourpatients(patients1,2,3,and4)hadlowhematologicandclinicalscores,andeitherdidnotrequiretherapy

orhadrespondedtoprednisonetherapy.Onepatient(patient5),whohadsignificantlyhigherhematologicand

clinicalscores,diedofprogressiveorgansysteminfiltrationdespiteprednisoneandcytotoxictherapy.

CellCulture

ThenumberofCFU-CandeosinophilcoloniesinthespecimensofbonemarrowfromthepatientswithHES

areshowninFig．1.AnincreasednumberofCFU-C,andincreasednumberandproportionofeosinophilcolonies

wereobservedinthebonemarrowfrom3patients(Fig.l;2,3,and4)whohadlowhematologicandclinical
scorEs.Incase2(Fig.1;2),thetotalnumberandtheproportionofeosinophiliccoloniesdecreasedaftertreatment

withprednisone.Inpatient5whohadhighhematologicandclinicalscores,thenumberofCFU-Candeosinophil

colonieswerereduces,whileamarkedincreaseofeosinophilclusterswasseen.Theratioofeosinophilcolonies
toclusterswas1:1incases1,2,3,and4,whilethisratiowas1:14incase5.

Fig.2showsthenumberofCFU-Candeosinophilcoloniesinperipheralblood.ThenumberofCFU-Cwere

withintherangeofnormalcontrolincases1,2,3,and4,whileamarkedincreaseofCFU-Candeosinophil
colonieswasseenincase5(Fig.2;5).

Incase2(Fig.3;2),EO-CSAwasincreasedwhenthepatientwasfirsttestedanddecreasedaftertreatmentwith

prednisone.Incase5(Fig.3;5),theeosinophilCSA(EO-CSA)wasmarkedlyincreased,whilethegranulocyte-
macrophageCSA(GM-CSA)increasedlittlecomparedtothecontrol.
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showninFigure3,theplasmaofpatient3withthelowestnumberofeosinophilsproduceGM-CSAandEO-CSA

veryclosetocontrols,whilepatient2(14.6eosinophils)weretwofoldhigherEO-CSA,andpatient5(153.6

eosinophils)山肥eandhalffoldhigher.Aftertreatmentwithprednisone(normalnumberofeosinophils),patient

2giveanormalEO-CSA.

ThequstionremainsunresolvedwhetherthestudyofCFU-CandCFU-EObonemarrowgrowthpatternscan

discriminatebetweeneosinophilicleukemiaandtheaggressivetypesofHES,
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要旨

Hypereosinophilicsyndrome(HES;好酸球増多症候群)5名の患者を、従来の血液学的、臨床的スコアで評価す
るとともに、inviu-oコロニー形成法にて細胞培養を行った。

スコアが低い3名のHES患者で、骨髄CFU-Cと好酸球コロニー比率の増加が認められた。スコアが高く、好酸球

性白血病類似の経過を取ったHES患者で、骨髄好酸球クラスターの増加、末梢血CFU-Cと好酸球コロニー、血蕊

好酸球コロニー形成刺激因子の著増が認められた。

HES患者を評価するには､血液学的､臨床的スコアとともにinvitro細胞培養法が有用である可能性が示唆された。
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