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I N T R O D U C r i O N , H I S TORICAL AND '•'''''-• '
S C I E N riFIC> B A C K G R O U N D Can.scs of hyporco.sinophilia: (blood eosinophil counts

greater thati 1..") x lO'Vl)
Bloofl eosinophil counts of over 1.5 x lO-'/l
(hypereo.sinophilia), can be found in a wide Disima which may be complicated tty hpcrcixsinophilin
range of diseases including parasitic diseases, I'-'.asitic diseases, especially tropical (niarial) eosinophilia.

, . ' .. , , i / io\ viscetal larva mierans. trichinosis, ascariasis.
drug reactions and malignant diseases (b, 103)
(Table 1). However, in many patients with a l'if«U(>i>s di.seases. especially tho.se occurring in immtmo-

, • 1 -I- 1 J- • r deficient children.
persistent hypereosino]3hilia the disease is or
imknown cause, and gives rise to one or more llypetsensitivity diseases, especially drug reactious.

of a range of clinical complications, including Atopic and alletgic diseases, especially intrinsic asthma,

lesions in the heart, skin, central nervous sy- Vasculitic/granulomatotts diseases, especially those involving
stem and lungs. This cryjJtOgenic hypereosino- ti,̂ . hmgs. VVegener's granulomatosis. Churg and Strauss
philic disorder, or group of disorders, is now syndtome and cryptogenic puhnotiary eosinophilic syn-
called "the hypereosinophilic syndrome" (20). '''"•"•-•s.
Although this term was only introduced in Skindiseases.especially petnphigoidandVVelPsdi.seasedHI).
1968 (50), clinical descriptions of this syndrome
have been published for over 70 years (4,S, 98, lumonts (17. '->('}. 1)9) especially carcitioma of the lung and
109). At that time there was no consensus of gt.t. I cell leukaemias atul angioimtnntiohlastic lymphadeno-
opinion about the nature of this disorder. l''"''>-
Some were considered to have eosinophilic leu- C:ot,nective tisstte disea.ses. especially eosinophilic lasciitis.

kaeinia but others appeared to have eosino-
philic leukaemoid reactions. In order to clarify luainopbilic mnlignancies
this i.SSUe, Bousser (11) analysed the clinical Chronic and acute eosinophilic leukaemia,
features of a large number of patients diag-
nosed as having eosinophilic leukaemia or tlypcrcosmophdiaofunhummcau.se

, . , . , , ^ . , . . \ t A I he hvpeteositioplnhcsvndtotne.
eosinophilic leukaemoid reactions in a selected ' ' "
grotip of major haematological centres in dif-
ferent parts of the world. He concluded that Patients with eosinophilic leukaemoid reations
they were different disorders, with separate did not die from complications which were
clinical features and responses to treatment, often seen in patients with leukaemia. Instead
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ibcy developed heart failure wilh ltmg or ten-
lial nervous sysleiii iiivolvenienl. He confirmed
ihal |)alients wilh eosinophilic letikaemoid le-
a( lions had a disltiul disorder, atid recom-
mended tiealinenl with steroids and anticoa-
gulanls. I le also emphasised the im|)orlatuc of
searching lor trealable underlying causes for
the hypereosinophilia, even though none could
be found in the' niajority of these palients. But,
as ihere was no dislinct name lor ihis syn-
drome, many baeinalologists continued Io diag-
nose "eosinojjhilic leukaemia" in all of ihese
palienis, distinguishing between acute blast cell
lypes and those where ihe majority ol cells were
of a m;iture type (7, 8, 1 I 8).

.At the satne titne it was recognised that pa-
tients with eosinophilic" leukaemoid reactions
could develop heavy cle]5c)sits ol collagen in the
heart aiKl this led to the introduction of al-
ternative diagnoses suc:h as "endcH:arditis parie-
talis fibroplastica" (()(>) and "ec)sinc)|)hilic colla-
gen disease" (34, 76).

In 19(i8 Hardy & Anderson (50) niadea major
contribulion in this Held by drawing attention to
the lac:t tliat a |)ersistc^nt hypereosinophilia of
any type could be associated with a range of
similiar cotTiplicatiotis. (;oii.sec]tiently they stig-
gc'sted grouping these together as "the hyper-
eosinophilic syndrotiies" tcj draw attention to
their sitiiilarities. Chusid et al. (20) confirmed
this but restricted the diagnosis of the hyper-
eosinophilic syndtome to jsatients in whotii no
underlying cause lor the hyjjereosinophilia
cotild be demonstrated. Over 150 patients with
the hypereosinophilic syndrotiie have now been
dc-sc ribed.

Ihe disease has a wide range of sc-verity, with
al leasl three different forms of the disorder.
Sotne |iatients only have hypereosinophilia with
lung involvetnent and angioedema. Their sei tttn
IgK levels may be vc;ry high and they often
tx'S|)ond to treatment with sletoids alone (15,
81). Other patient.s present with (or develop)
.severe: cardiac and central tiervous system in-
volvement. This disease is usually trc:atecl with
sletoids and cytotoxic drtigs, and tisiially has a
liad ptognosis (95, 106).

Although most patients with the hypeteosin-
ophilic syndrotne do tiot have tinec]uivoc:al

leattires of a leukaemic disordei, detailed
haematological studies have defined a third atid
smaller number of patients who have cosinojjhil
cytogenic abtioiinalities and otlier foattttcs ol a
leukaetnic disease (I 10). Occasionally the second
form ol the disease tertiiinates as a blast cell
leukaetnia (55).

The: iticldence ol the hy]:)ei"ec)sinophilic' syn-
dtome is not known. However most district
hospitals with abotit 200,()()() patietits cati expect
to sc:e one to two new patients with an explaitied
persistent liypereositiophilia each year. Nfost
reported palients with this syndrome have been
Caucasians (20, 100, 106), but it has occurred in
black Americans (20) and black West Indians
(Spry 1982, unpublished), .'\tiietlcati Indians
(36), Nigerians (12), Pakistanis (58) and .Arabs
(33, 106).

There is a remarkable tnale predotninatice ol
the syndrotne: nine males for every letiiale
(20). The reason lor ihis is unktiown. There
ap[)eai\s to be no diffetence in the clinical fea-
tures or severity of the disease in each sex.

The hypereosino])hilic syndrotne tnainly al-
lec:ts patients between 20 and 50 years of age,
mean 32-34 years (20, 106). There arc a
number of reports of very young children with
this syndrome including one aged 5 motiths
(91), one aged 3 (1 15) and one aged 5 (88) and
some older children (34, 4()). The princi])al
disease Io exclude in cliildren with a persistent
hypeteositiophilia aged 2—6 years old is Toxii-
ccirci cauis infections. This was TirsI tx'cognised
as a catise of hypereosinophilia (visceral lar\a
migrans) in 1952. Karlier reports of hypet-
eosinophilia in this age group are dilTic till lo
intciptxM.

Although tnost jjatieiils with the hypereosin-
o])hilic syndrome have an illness which has
many similarities with a c:hronic parasitic or
allergic discjrder, no cause can be Iound.
I Iowever, it is not unc:c)tiimon for ihese |jatients
to describe an earlier illness in whic:h there was
a marked but transieni eosinophilia. This sug-
gests thai tlie delects in the regulation of eosin-
opoiesis, in patients with the hypereosinophilic
syndrome, occurred as a restilt of their earlier
illness (106). However, this cannot be de-
tet niinerl until mote is known about the lactors
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which tcgiilate eosiniipoicsis in lieallh and
disease.

CI.lNKl.M, KFAri'RKS

Sotnc patients vvith tlie hypcreositiophilit syn-
drotne arc first detected when a totitine blood
count is done lor an ttnrelated teason. Ap-
proximately one ihird of palienl.s arc detected
in this way. Another third ptescnt with compli-
t;ations t)f' the disease and usually go on to
develop (tirlhcr problems. Ihc remainder
present vvith advanced ov late stage lesions
which tisttally have the worst prognosis (106). .\
wide range of tissues and organs can be alledcd
iti patients with ihe liypereo.sinoiihilic syndrome
(Table 2). Ihc most .seriotis ;ire cardiac in-
volvement (cosiiit)philic eiidomyocardial dis-
ease), (2(j, 66, 79) and central nervous system
disease (1 I).

EosiiiophUw t'lulninyocan/ial disrasc

C'ardiac disease in patients with hypereosino-

philia has ljeen knowti Ibr over 60 years (1, 98).

iMtll descriptions of two patients were given iti

19:if) by Lofller (66) and subsetittcntly over 100

I able 2

clinical .ibnormalilies wliicli may be found in patienis with
the hy|)cieo.sinopliilic syndrome, in order ol frequency (l()(i)

l-j)siiu)pliili( eii(loin)ocai(lial disease
.Skin involvement
Anorexia and weighl loss
rhroajbocniboli* di.sea.sc
l.ym|)li node and/or spleen euhiiKemeut
()phtlialinological com|)lii ations
l'"e\'cr. excessive sweating
t;astii)iiitcstinal iuvolvemeut.

including diarrhoea
t Central nervous svslcin fliseasc
Pulmonai)' iiu'ohcinenl
I'syc liiatric disturbance
Myak.gia
.'\i I hytlimias
Renal im|)aiiincnl
Splenic inlardion
Diarrhoea alone
.Artliiaigia
Pel itarflitis

|ialicnis have Ijecn described (20, 2(i, 77. 79,
121). l.olHer'.s eiidomvorardia) Hbrosi.s was ini-
tially classified as a distinct and well-defined
catdiac disease, bttt il is tiow clear thai it alwavs
occtirs as a part of a multisystem dist)rder (24).
['he incidence of cardiac invol\etnetu in pa-
tients with the hypereosinophilic svndrtitne is
over 607o (79), reaching as high as 80% when
attempts are tnadc lo diagnose early cardiac
disease (106). Il has beeti dilTicttll to give a
precise incidence, as cardiac involvetncnt iti the
early necrotic stage (13) is diffictilt to diagtiose
t:linically. Occasionally it gi\cs rise to pttlmotiarv
oedema, arrhytlimias and/or cardiac cnlargc-
menl. It is best diagnosed by cndtimyocatdial
biopsy. The thi-otiibotic stage of the disease,
vvhicli develops several months later, cati be
detected by 2-D atid M mode echocardiography
(23). Angiocardiogra])hy is a valuable procedure
in |)atients with late stage fibrotic disease which
is characterised In lefl and/or right heail fail-
ure, with mitral and/or tricuspid regtirgitatioti
and features of a restrictive cardiotnyopathv'
(26). Significant arrhythmias are found in late
stage disease vvith chronic heat t failure.

Cardiac involvement is nearly always bivetitri-
cular, but spares the outflow tract where there is
ofteti a rolled edge separatitig tiortnal atid in-
volved etidocardiiil tissues (13). Patietits with
obliterative pericardial and hvpeteosinophilia
(43) ate tnore likely to have the C'httrg atid
Strauss syndrome (49, 51), thati the hypet-
eositiophilic syndrome.

Thete have beeti sotnc notable tecetit ad-
vatices iti the tiiedical and stttgical tteattnetit of
et)siti<)philic etidotnyocatxlial disease. Predtii-
soloiie 20-60 tng/day appeals to be effective iti
Ireatitig acttte episodes of heart failute which
can develop in the early stage of the disease,
and ma)' inhibit progression of the endttniyo-
cardial disease (2(), 79). Late stage etidotiiyo-
cardial fibtosis wilh tnitral and tricttspid te-
gurgitation cati be helped by valve teplacetnetit
with t)r withottt endocardec:t()tii)' (25).

Central iien<ous system disease

(^etitral netvotis systetti itivolvemetit is the
secotid tnost clinically itnpottatit cotii]3litation
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t)f the hypctet)sitiopbilic syticlrotne as it is as-
sticiated vvith clitonic disability and a ptior
prognosis. Lesions triay be diffuse, causing loss
of intellect atid i:)oor cc:)ordination, or giving
rise to hemiplegias or cranial nerve lesions (74).
Some patietns show featutes of dilfuse parietal
Icjbc defects with disordcts of ocular lixatioti,
whic:h is defined as Balitit's syndrome (41).
Postniorlem studies have; shown throtnbi atid
haemorrhages (rotn stiiall and large c:etebral
blood vessels with tninitnal eositiophil infiltra-
tioti (Spry 1982, unpulished). This differs frotn
[3atients with eositiophilic letikaetnia who tnay
develop cositiophilic centtal tiervous systetn
leukaemia or cranial tnyeloblastomas (31). The
tecetit demonstration of vascular occlusions in
tetinal and choroidal vcs.sels (18) and etnbc:)li in
other organs (106) has sitggested that tnany of
these central nervous system lesiotis ate due to
emboli originating in the left side of tbe heat t.
However, local vascular occlusions may also
occur as endothelial cell datnage and thicketi-
ing has been seen in ccrebtal and other blood
vessels (41).

I luman eosiiujpbil granules contaiti a potent
neurotoxin (.30) which produces Ptirkinje cell
injury and demyelinatioti in experimental atii-
tnals. The relevance of this tc7 humati centtal
tiervous system involvetnent in the hypereositi-
ojjhilic syndrome is not clear, as these types of
lesion are tiot seen iti the hypereosinophilic syn-
drome or disea.ses where many eositiophils are
found in the cetebrospinal fluid.

Sotne patients with the hypereositiophilic syn-
drome develop a peripheral tietiropathy iticlud-
ing tnonotieuritis tnultiplex (33). Paralysis of tbe
abdticent nerve has also been desct ibed (28).

Thrombnemholie disease

Patients with hypereositiophilia aj^pear to have
an iticreased risk ofdeveloping thtotnboetnbolic
disease in tnediutn to large sized blood vessels.
Endocatdial throtnbi are commcjnly ibutid iti
the left (or right) ventricles. In 1946, a teview of
1 10 patients with unexplained ec«inophilia
showed that 16 had ventricular throtnbi (62),
These give rise to peripheral emboli iti large or
stnall arteries. In some patients with hyper-

eosinophilia widespread thromboctiiboli dotni-
nate the clitiical pictute (57). Orebra l throtnbo-
embolic disease (41) atid tetinal vascular occlu-
siotis (10, 18) atid etnb<:)li which occhtde aottic
vessles (20, 106) are now well described. Some
patietits also have a multiple throtnbcjtic ep\-
scxles (70) and thete is a high incidence of
splinter haetnot rhages in the nail beds (13).
Stnall blood vessel disea.se also occttrs with thick-
ening oi intimal tissues wbicb tnay be the site
for thfotnbus fortnatioii (19). Arterial calcifica-
tion has also Ijeen desct ibed (75).

As throtnboeniboli are a tnajor citttsc of death
in patients with the hypcteositiophilic syn-
drt>mc, treatment with anlicoagitlant atid anti-
platelet drugs has beeti attctnpted, but this has
not prevented sotnc patients ftotn developitig
further thromboetnbolic cotnplications (KXi).
Heparin can tevetse the effects of eositiophil
cationic ])roteins, wbic:h have beeti shown to
elTect factor XI 1-dependent reactions and
other compotietits of the coagulation systetn
(78). Howevet, large atncjunts of hepariti need
to be used to inhibit eosinophil catiotiic ptcjteins
in tntro (111) and cotnparable levels ate unlikelv
to be reached in vivo. No apparent clinical
betielits have yet been repotted with short or
long term treattiient with lic|3arin.

Pulmoiuity iiniobjement

A comtnon clitiical jstobletn iti patietits with the
byjjeieosinophilic syndrotne is ati episodic atid
transient severe cough which is ofteti noc-
turnal, ft is asscjciated with sweating and sparse
but viscous sputum. As the patients can be very
brealliles.s, a diagtiosis of asthtna is o(ten coti-
sidcred, but lung functioti tests ttsually fail to
show any signs of reversible ait way obstructioti
(106). It is |)ossible that these episodes are the
result o( large ntunbers of blood eosinophils
marginatitig iti the lutig vasculature. These
tnay ititerfere with gas exchange and prcjtncjte
tnucus secretion (5).

Surprisingly, thete are very few well de-
scribed ])atients wtio have both brotichial
asthtna atid the hypereosinopbilic syndrome
(106, 122), The reasons lor this are not known
but it is possible that scjtne cotrtponent of the
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alletgic: reactions iti asllima itihibits the dc\c-
loptneiit of tbe hy|jet eositiophilic: syticltotne.

l'Ocal or diffuse liultnotiatv itifiltrates cati
occttr in patietits with the liypereosinojihilic
syticltotne, btil the ]3resence of these lesions in
]3atietits with hypereosinophilia ttsually sttggests
that they ha\e one ol the tnatiy other cattses ol
|)ultnc)tiary cositiophilia (105). Etnpitic:al tteat-
tnetit with atitibiotics atid steioids is usttallv
elfectivc. Tbese patietits do not appear to have
ati iticreased sitsceptibilitv' to itifections, e\x'n
vvlicti they are taking latge doses of stetoids.
This tnay be due lo a protective effect of large

nttmbers of eositic)|)liils iti the ljlood atid tis-
sttcs.

(jastrointestiiuil ini<oh<einent

Symjitonis of abdcjtnitial |3aiti and discotnfort
ate cotntnoti iti the bypereosinophilic syn-
drotne, but otily a few patietits develo|3 diarr-
hoea or malabsorption. Eositiophils arc often
noted itifiltiatitig the gul wall and tiiesetiteric
lytn]3h nodes (40), and occasiotially a tnass of
itiflatnmatory tissue cati develop in the stnall
ititestine ((i7). These feattttcs tnake it difflcitlt to
distitiguish the disease from eositiophilic gasiro-
ctitetitis (61), atid by analogy it has lseeti sug-
gested that some feattttcs of the hyjseteositio-
philic syticlrotne ate due to the absotptioti of
dietary atitigetis ftotn the gut (96). In tnost
]5atietits gastrointestitial involvetnent is not as-
sociated with aggressive disease (94). Liver dis-
ease tnay also occur (elevated liver litnctic^n tests
and ati abncjttnal liver biopsy), but these fiticT
itigs should alert otie to the possible presence ol
a drug hypersensitivity reactioti (104). Colotiic
disease has also been noted, atid in one patient
it resjjonded lo treatment with sulphasalazino
(106).

Related disotdets let tned "eosinophilic tnyositis"
(4), "eosino])hilic peritnyositis" (65) and "re-
lapsitig eositiophilic jieiitnvositis" (97, 108) ba\c
also been described.

Joitit disea.se

Joint paiti, stillness atid even latge joitit ef-
fusiotis can occur in patietits with the hyper-
eositiophilic sytidtotne, but these are usualh'
tiatisietit, Rately, the skin may becotne ervth-
etnatcnts and oedetnatotis and contaiti iticre-
ased amoiitits of collagen (86), as occurs in
eositiophilic fasciitis (69). Hypeteosinophilia cati
also occ ttr dnritig aspirin treattnent of patients
with setonegative rheittnatoid arthritis (14) or
juvetiile rheumatoid arthritis (90), but these are
probably the result of a hypersetisitivity t eactioti
to the drug. It is also occasic^nally seen duritig
.sodiiitn aurothicjtnalate treattnetit of patietits
with rheumatoid arthritis (104).

Skill involvement

Diffuse, non-specific skiti lesiotis with itching
are cotnmon iti the hypereositiophilic syti-
clrotne. Patients tnay also develop urticaria or
lc)c:alised tiiacttles, papules or nodules oti the
Irutik, legs or artns which tnay ulcerate ((i3).
Histology shows itifilttatioti of eositic^phils
atoutid blood vessels iti the dermis with endo-
thelial thickenitig (116). Most of these patients
tespotid to ireatmetit with ptedtiiscilone. One
patient itnproved vvith da|jsone (73).

Other telated diseases ate Kitnura's disease
(114), Well's disease (119) atid subcutaneous
atigiolytnphoid hyperplasia with cosinophilia
(120). These palienis ofteti ha\e hy|3ercositi-
ophilia, but the bistological ap]3eatances oi the
skin or dtaitiitig lvmpli nodes ate distinctive.

Muscle jmin and weakness

Many patients with the hypcteosino])liilic syti-
drotne present with aches and paitis, and in
some this ptodtices a skeletal tnyopathy with
elevated serum levels of tmisde enzymes and an
abnormal tnuscle biopsy contaitiitig h)peteositi-
ophil infiltrates around blood vessels (21, 34).

Renal invoh'cment

About otie iti live j^atients with the hvpeteosin-
ojsbilic syndrome has (or develops) proteinuria
atid hypei tensioti. It does tiot appear to pro-
gress to end stage tenal disease, and it is
probably due both lo thiomboembolic disease
atid vascular itijttry within ihe kidneys. Renal
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l)ii)|)sy shows inlcrslitial filirosis, liibular
alri)])liy and gli)mciijlaf lesions ol llic nicin-
hiancous iy])f (100).

I.ABORA TORY FINI)IN(;.S

rhc rcinarkahly high hlooci eosinophil rounls
seen in patienis wilh hv[jeie()sinophilic syn-
dromes are lhe most signifuanl laboratory
lindings. In one series, jjalients |jresenle(l wilh
mean hlood eosinophil eounls ol 20.1 x 1()''/1
(lange :5.:i-i:-i2 x lO'Vl) (l()(i) and this reached
171 X lO'Vl in one pali(^nl. An iiiiportani
lealnre oi the disease is tlu: |)etsisten(e ol the
eosmo])hilia d(;spite (hanges in the ( litiital state
or trealtneiit with stetoids atid other drugs,
althongh occasiotially the eosinophil (ount may
fall wilhiti lhe nortnal level lor a (ew weeks or
tnonlhs before retmtiitig to the |)revi(ntsly high
levels ( 10(1).

I heie is sotiie exidenie lo suggest that hlood
eosttiophils iti patieiUs with hyjjeteosinojjhilia
(iiu hiding those with lhe hy|)eieosino|)hilic syn-
(liome) are more mature than normal or aie in
an activaled slale. I'Or example their nuclei are
olten hyjiei segmented (101). Another lealure is
iheir iiuieased capacit)' to hind to (omplexed
igCi, which provides an importatit stimulus for
eosino|)hil degi anulatioii (112). Normal eosin-
ophils begin to develop lhe capacity to bind
complexed Ig(; at the i^irotiiyeloc yie stage (53)
hut only develop a mat ked capac ity to i)ind igCi
alti-r tlie\' have beeti slimulated (113). HR atiti-
geiis, which are jMc-sent on eosinojjhil |)ic)geiii-
toi c:ells (59), are nol expressed on blood eosin-
ophils in health or disease ((il). Human blood
ec)siiio|)hiis can also bind complexed igK. (l(i),
but it is not known wheiher IgK binding is
altered in |)atients with the hy|jeteositiophilic
syndrome. In these patienis blood eosinophils
have an inc:reascxl c:apac:ily lo kill endocytosed
bac tei ia (70) and to lyse rabbit antibody c:c)atec:l
chicken erythrocytes ('55), antibody coated
Chang or C.iiaicli cells (80). This may be related
lo I heir allered mc'labolic:- state which includes
an increased capacity to oxidize; 1—''CI glucose
(70) and generale su|)c:roxide radicals (S7).

I he rinding that many blocKl eosinophils are

degranulated in the hypereosinophilic syn-
drome, has been ol considerable interest. These
eosinophils. with cyto|5lastnic vacuoles or areas
with reduced numbers ol granules were clearly
descrilH'd bv .Shapiro in 1 <)!'.) (9H). and McDon-
ald & Shaw in 1922 (CiH) also showed I hat pa-
tients' eosinophils lottiiecl (Chaicot I.eydeti)
c rystals after treatmetit with acids. A later study,
itivolving phase conttast tnicroscc)|)y atul histo-
cheniistty. cotifirmc^d and extended these find-
ings (2).

F.lec tronmicroscopy ol these cells has shown
altered granule structures with a rcvetsal of the
staining characteristics of crystalloid and
gtanule matrix (107. 123). Recenth. it has been
lonnd that degranulated eosinophils Irom pa-
tients with the hypereosinophilic syndrome ha\e
a decreased conteni of eosinophil calionu
protein (Wincjuist & Olsen. pei.sonal comnuini-
c atioti 1981) and eosinophil jieroxidase. but a
notnial content of at ylsuljihatase. which is a
constituent ol the separate stnall granules
(lattah & .SjJty 1982. unpublished). Raiseci
levels ol eosino|)hil cationic jjrotein (KXi) eositi-
ophil myeloperoxida.sc; (Fatlah & .Spi)' 1982.
iiii|)iiblished) eosiiio])hil major basic protein
(117) atid Chaicol I.eyden crystal prolein (3)
have been lonnd in lhe sera of |)atients with tlie
hypereosino|3liilic syndrome. These litiditigs
support lhe suggestions ((iO. 77. 102. 107) that
some o l t l i e clinical cotnplitations of the hyper-
eositio])hili( syndrome aic caused b\ a toxic
ellect ol cjtie or more ol these ptoteins on
tissues and cells. c:s])ec ially cardiac cc:lls (12.
Ml) . The naltire and pio|jeities of lliese
])toteitis have been disc:nssecl recently (78).

Bone Dianow studies

Bone inatrow biojjsies show that 2()-80'/f of
the: tuic leated cells are eosinophils in all stages
ol nialtiralion. Although they are morphologic-
ally normal by light atid electron microscopy
(2). there can be an increase in the tuimber ol
myeloblasts witb other abnormalities inc:luding
tnyeloid dyspoiesis. basophilia. tc;duc:ed num-
bers of megakaryocyles and inc leased leliculin
or llbious lissue (38). Occasionally lhe clinic:al
picture ol tiiyeloflbrosis can develop (17. 85).



SYNDROMK

.'\ range of c\tc)genclic abnormalities lia\e
been louiicl in bone lnaiiow cells Irom a small
|3tc)pc)t tion of |)atietits with the hyjseteosiiio-
philic SMidionie (55). These include Inpei-
di])lc)i(l nuclei and aneiqjloicK' (9). Tlierc ate
single examples of isoc bromosoine 17 (72). a
short \ chromosome (37) and XXX (Spr\'
1982. un]5ublished). The translocation of
chromosotne 22 deleted tnalerial to chromo-
some 9. which is a conimon feature ol chronic
graiuiloc)tic leukai'mia (93). is not a leatute of
the liy])c;reosiuc)philic s\ndromc'. which sug-
gests thai the diseases are not related ( Tl). Rare
exain|)les of eosinophil chionic mveloic:! leu-
kaemia lia\e been doc ninentecl clinicallv. and in
one case this was confirmed bv showing in-
cteasing numbers of eosinophilic colonies
(('.I'U-Eo) in agai cultures ol bcMie marrow (15).
Eosinophil progenitor cells in |jatienls wilh the
liy|)ci'ec)sinopliilic syndrome ha\e onh' a slightlv
increased capacity to form CIT'-Ko. with some
increased sensitivity to K'mphocyte derived
colony stimulating factors (52). The Phi c:lironi-
osome has been louiul in some patients with
hypereosinophilia (18. 110). Other markers of
chronic myeloid leukaemia have been lound in
some patients with the hv]jereositiophilic s\n-
drome who do nol appear to lia\e ec)siiio|)hilic
chronic myeloid letikaemia. These include a low
granulocyte alkaline phosphatase score (38) and
giealh' elevated serum B12 levels (27. 39).

.\ mild or modetate anaemia is often present
when |5atients lia\e high blood eosinojjhil
counts, atid this often itiiproves when steroids
and cytotoxic drugs are gi\en. .About otie third
of patietils have thrombocytopenia. but this
seldom causes bleeding, and it responds well to
tteattnc:nt wilh \inciisline (see latei). Blood neti-
irophil counts are normally maintained withiti
not nial limits, Init during e|)isodes of increased
c;lisease activity they can increase in parallel wilh
blood eosinophil c:ounts. Some patients show
toxic granules in hone marrow and peripheral
hlood nenlrojjliils. lhe nature ofWhich remains
unknown.

Iminiiiiologiral dbnoruudilies

A search for possible immunological abnormali-

ties in a number of |5atieiits wilh the Inpeieosin-
o]jhilic syndrome has failed to demonstrate aiiN
c:otisistent defect (83). However, many patients
have been found with raised serum IgM (10(i)
and IgE (20. 83. 106). Some palients ha\e ex-
tremely high serum IgE levels (84). These in-
creases arc polvclonal. which suggests thai
imiiumoglobulin production is stinuilaled non-
specifically in ihis svndrome.

TREA TMEN T

Medical treatment ol the hypereosinoiihilic s)ii-
drome follows several principles. Tlie first is
based on the recognition that few patients ha\e
a tnalignant disease. The second is that the
outlook depends mainly on the presence and
se\eiity of the cotnplications ol the disease,
rather than tlie ovet-jsrodnction of eosinophils
themseKes. l'iinci]3al amongst these are cardio-
\asc ular complicatiotis. thromboembolic disease
and centtal nervous system involveiiient. Ear-
lier ie]5orts stressed the se\eiit\' of the disease
and survival lor tnore tliati I or 2 years was
unnsual. although occasional jjatients stir\ived
for o\er 10 years (89). I h e prognosis of pa-
tietits who had mote modeiateh' raised filood
eosino])hil couiils of unknown cause was how-
ever exccllenl (54). Before 1975. a letro-
s|5ective stuch' concluded that the a\erage sui-
\i \al of patients with the hypereosinophilic
svndrome was about (i motiths (20). The ititro-
diution of steroids and seleclive use of c\to-
toxic drugs appears to have im|5ioved the
|)iogtic)sis cotisidetahh' (95).

The earliest loini of treatmein was splenec-
tomy which was introduced 60 yeats ago (68).
This causes a rise iti blood eosinophil counts,

but relieves abdominal |)ain Irom splenic in-
fatctioti. atid is essential when sj^lenic rujiture
occurs spontaneously (10(i). The long term ef-
fects of s])lenec toiii) in the hypereosinophilic
s\ ndronie aic not known, btit il has been found
that the spleen is a major site lor the localisa-
lioti of injected tadiolabelled ec)sitio|3liils iti
these patietits (22. 10(i).
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Steroids and lylotoxir drugs

Medical t reatment of the hypereosino])hilic

syndrome began in 19.50 when A t n i l was first

used (29) but it had little a|)|)arent benefit (92).

Recently the; value; of prednisolone was clearly

shown 111 a study ol 16 patients wiih |)rc)gres-

sive disease;. .Six responded to t iealmenl with

|)redtiisolotie alone;, and e-ight improved on

pi c'dtiisolone; with hydroxyurea (81). Patients

with |)iilmotiaty c;osinophilia. |)urpiira. con-

gestive; careliac: lailnie and raised serum IgT-'.

le;ve;ls a|)])ear to ies|)oncl jjartic ularly well to

|)re;elnisoloiK; (15). .A methoel for delining

wliic:h jjalietits ie;c|uiie- prednisolone has been

put forward, based on haematological findings

(38) and clinical lc;atures (94).

Some patients with mild disease' iec|uiie only

short couisc;s ol treatment for e'|)isodes of iii-

c rease'el disease; activity (KXi). The mechanism

l)y wliicli ste'ioids aliecl tissue tnjtity in hyper-

eosinophilic syndrome is not known. Allhough

llic;re is an initial fall of blood eosinophil counts,

they return to pi e-tieatmeiit levels. lTie- main

e;lfect ol steroids may be to inhibit the mech-

anisms which cause e;osino])hil aetivatioti and/or

degranulation in tissues, aiiel this may take'

se'\e'ial weeks.

1 lydioxyurea. which lias be'en useel extensive-

ly In patients with chronic: granulocytic leu-

kaemia, has also benefiteel some patients witli

tlu; hypeiec)sino]:)hiiic syndrome (81. 82). It is

used to reduce; eosinophil |)ioduc:tion and lower

blood eosinophil counts, which leads to reduced

tissue injury (95). A sec:oiicl importani ruiictie)n

of hydroxyurea is to allow prednisolone dosages

lo lie reduced in palients ie'C|uiiing maintenance

treatme'iit.

V'mcrisliiit: has a n\niibe;i' oi advantages when

compared with liydioxyurea and has been used

recently in a number of patients with aggressive

disease; (l()(i). It produces a fall in eosinojihil

counts within !i days and ihis is often assoeiateel

with an increase in ]:)latelet coutits to tiormal

levels. Maintenance closes can be given for many

months and dosages can he reduced when

liaiaesthesia or oiher signs ol a peripheral neu-

ropathy occur. It can be gi\e'n in outpatietits at

weekK or loriiiightly intervals. Patients tiotice

an increase in well-being which olleii lails to

oc c ur iu patie'tits gi\en l iydioxyurea.

A small number ol patients ha\'e been Iieate'd

with a variet) o( otlu'r cytotoxic d ings , inciuel-

iiig (i mercaptc)|)Ut ine and e\c lophosphamiele.

but their role in tieatnienl re;mains to be

clef iiieel.

.\)itir<iagulatu))i

.'\s e iuocarchal th io inbi are an iiii|)oi tanl fea-

tu re ol hype'i eosinophilic diseases. an t icoaguT

anls have been icco i i imended to pte'\c'nt em-

bolic: coin])lic a t ions lor many vcars ( I I . 42).

Re'cc'tit repents ol a high incidence ol t h r o m b o -

embol ic disease in pa t ients with the hyjiere'cisin-

( ) l ) h i l i c s y n d r o m e ' a l s o s u p p o r t t h i s \ i e w ( 1 0 6 ) .

H o w e v e r , anlicoagii lal iot i has not always j j ie-

ve'tite'd the occ t i i r ence of small and large ve'ssel

thrombot ic occlusions, raising the jiossibilits

tha t ihey developeel as a tcsult ol \'asc ular or

platelet itijury.

I .I'Uiapheresis and plasma rxiiiaiigi'

The' re'iiioval of large numbers of circulating

eosinopliils ftom a |jatient with lujK'reosiii-

ophilia jiossibly due; to sullisala/ole hype'ise'iisi-

tivity. was te:|>oite'd iti 1971 (32). This appeaie'd

to improve the jiatie'iit. but only moderate

Ix'tielit clevelope'el in a luitlie:r patient treate'd

with 12 leucapheteses (10). Recently lour |)a-

tie'iits with the' hy])eiecjsinophilic sytichome lia\e

bee;ii tie'ated by le;iie:a]:)he;resis which produc e;d a

small fall in blooel eosinophil counts but no

clttiu:al benefit. On the; otlie;r hand when these'

four |)atients had 4 litre; plasma exc:hange'S

tiiicle'r identic:al cotidilions. blooel eosinophil

coiinis le'll to hall tbe initial level within a lew

horns ol the' e'xchanges (106). Ihis stiggesteel

that some c irculatory factor was involveel in the

rete'titie)n of eosinophils within lhe circulation.

However, as nei lher leucapheresis nor plasma

exchange; ajipeared lo give rise to atiy clinieal

benefit, it is nol rec:oinmended as a general

t rea tmeni for hyjieieosinophilia. unless the pa-

tients also bave inereascel wliejle blood viscosity

aiiel widespicael \'essel occ liisions.
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