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Approach to Eosinophilia
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Asymptomatic individuals living in the tropics or
migrants originating from tropical countries often have
increased eosinophil counts due to subclinical infections by
helminths; counts are higher in rural and non-elite groups
than in urban and elite groups. In the tropics, eosinophilia
is more likely to be a response to helminthiasis than to be
an indication of allergy.

In any traveller returning from tropical and subtropi-
cal areas with eosinophilia a helminth infection should
be ruled out. On questioning, it is of course important to
make a temporal relationship of eosinophilia with travel-
ling, but keep in mind that eosinophilia can occur with
a significant delay.

History'¢

The travel history should include recent (within 3
months) and past travel, since some important causes of
eosinophilia such as Strongyloidiasis or schistosomiasis
may present after years, even decades from exposure.

It is also crucial to get a detailed history of possible
exposures and concomitant symptoms (a so-called aetio-
logic inquiry). Exposure to food items (traditional food,
salads, watercress, crabs, raw fish, undercooked meat,
snails, frogs) should be explicitly enquired after. The oc-
currence of similar symptoms or eosinophilia in a person
who participated in the same meal is a strong indication
of a food-borne nematode.

Patients should be asked about hygiene, freshwater
exposure e.g. swimming or fishing in lakes or rivers (schis-
tosomiasis) and contact with sand or soil (soil-transmitted
helminths, Fasciola hepatica, and other flukes) and pets.
However, negative exposure history does not rule out
risk, as many patients simply do not recall their exposure.

Don't forget to ask about previous blood counts, drugs
(make a list of all drugs and over-the-counter medications
for the last 3 months), profession, personal or family
history of atopy (asthma, allergic rhinitis, eczema), and
family history of eosinophilia.

Pyrexia and concomitant symptoms may also help to
narrow the differential diagnosis. However, eosinophilia
is asymptomatic in up to one-third of returning travellers
and migrants. Common causes of asymptomatic eosino-
philia include: intestinal helminths (following migration
oflarvae through tissues), schistosomiasis, and filariasis.

Clinical aspects of eosinophilia

Eosinophilia is classified as: mild (0.5-1.5x10°/1),
moderate (1.5-5.0x10°/1), and severe (>5.0x10°/1). Hy-
pereosinophilia (HE) is defined as an eosinophil count
>1.5x10°/1 on two examinations with an interval of >1
month. Hypereosinophilic syndrome (HES) is defined
as hypereosinophilia and organ damage mediated by eo-
sinophils. Cases with HE of unknown cause and no organ
damage are called idiopathic hypereosinophilia (iHE) or
HE of unknown significance (HEUS).”

- Allergies, atopic dermatitis, asthma: in general, eo-
sinophils are <1.5x10°/1 although they may reach
hypereosinophilic levels is some patients, especially
children and young adults (however, if eosinophils
are >5.0x10°/1 you should look for a different cause
even in atopic people).

- Helminthic infections: often moderate (1.5-5.0x10°/1)
to severe (>5.0x10%1) eosinophilia. The eosinophil
count can be very high (>20x10°/1). Therefore, we
cannot rely upon the presence of severe eosinophilia,
even counts >20x10%/1, to distinguish hypereosinophilic
syndrome (HES) from helminthiasis!

Note: 1. allergic symptoms (e.g. urticarial rash, rashes
of various kinds, allergic dermatitis, eczema, pruritus,
bronchospasm) are common in patients with helminthic
infection 2. allergic disorders are common manifesta-
tions of idiopathic HES and L-HES 3. any allergic in-
dividual may present with an additional cause, reactive
or neoplastic, for eosinophilia.




Drugs can cause significant eosinophilia, even severe,
which may or may not be accompanied by hypersensitiv-
ity symptoms, particularly rash, a systemic reaction with
fever (DRESS), increased liver enzymes (hypersensitivity
hepatitis), or lung infiltrates (hypersensitivity pneumoni-
tis). DRESS is characterised by a triad of skin rash (typi-
cally appears >3 weeks after starting a medication and
is often associated with facial oedema), fever, and organ
involvement (liver, lymph nodes, lung, kidneys, or heart).
Diagnosis depends upon history (drug exposure and its
temporal relationship with eosinophilia).

Some cases of DRESS occur in association with her-
pesvirus infection (HHV-6, EBV, or CMV), either
primary or reactivated (suspect HHV-6 in DRESS
with lymphadenopathy and atypical lymphocytosis).
It is possible that HHV-6 is the trigger for DRESS
syndrome in the context of a drug exposure. Atypical
lymphocytes resembling virally activated lymphocytes
and eosinophilia may also be seen in drug hypersen-
sitivity without HHV-6, serum sickness, and L-HES.

Drugs associated with eosinophilia include antibiotics,
non-steroidal anti-inflammatory drugs (NSAIDs), antie-
pileptics, and others (allopurinol, salazopyrin, abacavir).
Eosinophilia caused by drugs is usually benign but can
sometimes be accompanied by tissue damage, as in hyper-
sensitivity pneumonitis. Sometimes atypical lymphocytes
are present in the peripheral blood. In most cases, eosino-
philia resolves once the drug is withdrawn.*?

Terminology of helminths:

Helminths (worms) = nematode helminths (round-
worms) and platyhelminths (flatworms) which include
cestodes (tapeworms) and trematodes (flukes).

In helminths, the eggs (ova) may become infectious
only after maturation in moist soil (e.g. Ascaris), or after
passing through an intermediate host (e.g. Trichinella).

Helminthiases acquired from the soil (soil-mediated)
include Ascaris, hookworm infections, Toxocara, and
Strongyloides; those requiring a snail intermediate host
(snail-mediated) include schistosomiasis, the liver flukes,
and Angiostrongylus (rat lungworm).

Helminths presenting in travellers and migrants
with eosinophilia:'%13"7

1. Nematodes

- Ascaris lumbricoides: more common and higher
eosinophil counts in children and young adults. The
migration of larvae from the small intestine to the
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lungs and bronchi during acute infection may cause
Loeffler’s syndrome, a form of eosinophilic infiltra-
tion of the lungs manifesting as cough, low grade
fever, malaise, peripheral eosinophilia, and transitory
pulmonary infiltrates usually lasting for 7-10 days
(transitory is defined as lasting less than 15 days).
Loeftler’s syndrome can also occur from the larval
migration through the lungs of the larvae of other
nematodes such as Strongyloides. Diagnosis depends
on stool microscopy and/or serology.

Toxocara canis, Toxocara cati: transmitted by inges-
tion of eggs contained in infected faeces of dogs or
cats (especially puppies and kittens, which are more
likely to carry the infection). Infection with Toxocara
can cause visceral larva migrans a syndrome with
fever, GI symptoms, hypereosinophilia, and local tis-
sue damage e.g. liver involvement with hepatomegaly
and hypodense lesions on CT (ddx: abscesses) or lung
infiltration. Visceral larva migrans occurs when larvae
from ingested toxocara eggs penetrate the gut mucosa
and enter the portal and then the systemic circulation.
The most consistent finding in visceral larva migrans has
been a leukocytosis with marked eosinophilia. Leuko-
cytes usually range from 12-100x10°/1 with eosinophils
making up 15-80%. Note: toxocara can cause extreme
eosinophilia >85x10°/1and marked hypergammaglob-
ulinaemia (IgG, IgM, IgE). Occular larva migrans is a
distinct syndrome without eosinophilia. Stool exam is
negative and diagnosis depends on serology.
Filariasis: frequently is associated with significant
eosinophilia, especially L. loa. In loiasis, the eosinophil
count is often 3-7x10°/1 but may be higher. W. bancrofti
and B. malayi are associated with tropical pulmonary
eosinophilia, a hypersensitivity-allergic reaction with
bronchospasm, nocturnal cough, dyspnea, interstitial
infiltrates, and marked peripheral eosinophilia (>3.0
x10°/1) more often seen in visitors to than long-term
inhabitants of endemic regions, and lymphatic filariasis
in which there is not always eosinophilia. Eosinophilia
may be the only feature of filariasis. Diagnosis is made
by blood film examination and/or serology.

- Ancylostoma duodenale, Necator americanus (hook-

worm infections): the most common cause of eosino-
philia in returning travellers or migrants from tropical
and subtropical countries (worldwide distribution).
The eosinophil count is often ~2.0x10°/1. Diagnosis
depends on stool microscopy and/or serology.

Strongyloides stercoralis: an important cause of eo-
sinophilia. It is the most common cause of eosino-
philia in returning servicemen. Subclinical infection
with S. stercoralis can persist for >20 years. Usually
asymptomatic. A raised eosinophil count may be the
only feature (but immunosuppression can make the
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eosinophil count falsely normal). Stool exam is often
negative and diagnosis usually depends on serology.
— Trichinella spiralis: caused by the ingestion of larvae
encysted in muscle (through undercooked pork or pork
products eaten several days before onset of symptoms).
An ‘enteral phase’ with GI symptoms, as the ingested
larvae mature to adults and produce larvae in the intesti-
nal tract, is followed by a ‘parenteral phase’ as the larvae
migrate from intestine through circulation to muscle,
where they encyst. Eosinophilia (often >3.0x10°/1) and
fever occur mostly during larval migration. The four
cardinal features of the disease are fever, orbital oedema,
myalgia, and eosinophilia. An urticarial rash may be
present. Complications include heart failure and rarely
CNS involvement. Diagnosis depends on serology.

Other helminthiases: Trichuris trichiura, Capillaria
philippinensis, Gnathostoma, Paragonimus spp., Anisakis spp.

Note: Enterobius vermicularis, the most common hu-
man helminthiasis, does not cause eosinophilia because
it is not tissue-invasive (except for rare cases with an
enormous burden of worms).

2. Cestodes (tapeworms)

Echinococcus: eosinophilia is present in 25% of patients
with hydatid disease. Echinococcosis is particularly com-
mon in the Middle East (Anatolia Turkey), North and East
Africa, central Asia, and South America. The presence of
eosinophilia may indicate cyst leakage. Diagnosis depends
on serology (but not always positive) and compatible US
or CT appearance. Serological cross-reactions giving rise
to false-positive results can occur with other parasitic
infections notably larval cestodes and filarial worms and
with some neoplasms. False negatives may occur, and are
more common in the case of non-hepatic hydatid cysts.

3. Trematodes (flukes)

- Fasciola hepatica: adult flukes live in the bile ducts
where they cause serious chronic damage to the biliary
tree (biliary obstruction, cholecystitis, cholangiitis,
and liver abscess). Eosinophilia is mainly seen in acute
fascioliasis. The classic picture of acute fascioliasis is
fever, right upper quadrant pain, abnormal LFTs +
jaundice, hypodense lesions on CT (ddx: abscesses),
and marked eosinophilia (which may be extreme).
Commonest in individuals returning from the Middle
East (including Turkey). It is also endemic in Egypt and
the Andes (Bolivia, Peru). Stool microscopy usually has
low sensitivity; diagnosis usually depends on serology.

— Clonorchis sinensis (also known as the Chinese or
Oriental liver fluke) and Opisthorchis viverrini: similar
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clinical picture to E hepatica in people from South-
East Asia, China, and Japan. In people from north-
ern and eastern European countries e.g. Ukraine,
Opisthorchis felineus may cause a very similar illness
with eosinophilia (O. felineus has also been found in
northern-western Greece). Diagnosis is made by stool
microscopy.

- 8. mansoni, S. haematobium, S. japonicum

Schistosomiasis (river disease)'*'>!

One of the most common and important causes of

moderate to high eosinophilia globally. Infection with
this parasite can be:
— acute schistosomiasis: diarrhoea and/or acute schis-

tosomal colitis in heavy infections and/or Katayama
syndrome with fever, eosinophilia (which may be high
grade >5x10°/1), dry cough, interstitial or nodular
pulmonary infiltrates, and sometimes an uricarial
rash. Katayama syndrome is seen mainly in Africa
and occasionally in South-East Asia.

chronic schistosomiasis due to S. mansoni (high inci-
dence in the Great Lakes of East and southern Africa
e.g. in Malawi and Mozambique and also in Cameroon,
Egypt, and Brazil), or due to S. japonicum (high inci-
dence in South-East Asia, the Philippines, China, and
Japan) causes periportal fibrosis (‘pipestem fibrosis’)
—> portal hypertension = oesophageal varices and
massive splenomegaly (the combination of enlarged,
irregularly fibrosed liver and greatly enlarged spleen
has been called ‘Egyptian hepatosplenomegaly” or
hepatosplenic schistosomiasis).

Note: an eosinophilic response to S. mansoni may not
be apparent in the peripheral blood count because the
eosinophils are held in the spleen, but it will be obvious
in the bone marrow aspiration done for investigation
of splenomegaly.

chronic schistosomiasis due to S. haematobium (Af-
rican Great Lakes, Egypt) is associated with urogenital
involvement (haematuria, often at the end of urination
is a characteristic symptom). Haematuria can lead to
iron deficiency anaemia.

Note: an outbreak of locally acquired urogenital schis-
tosomiasis occurred in tourists in Corsica in 2014.

The geographic distribution of S. mansoni is shown

in Figure 1 and of S. haematobium and S. japonicum in
Figure 2.
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Incubation
period of acute
schistosomiasis:
2-12 weeks.
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Figure 1. Distribution map of Schistosoma mansoni.

The diagnosis of schistosomiasis is made by:

- stool microscopy and urine microscopy for ova x3; it
is often negative (low sensitivity)

- antibodies: serology is more sensitive than microscopy,
but may be false negative e.g. in Katayama syndrome

The diagnosis depends upon maintaining a high index
of suspicion for schistosomiasis in all travellers to
tropical and subtropical areas with eosinophilia (obtain
a travel history and a history of freshwater exposure).

Slanted lines indicate
S. haematobiums; solid
areas S. japonicum.

Figure 2. Distibution map of S. haematobium and S. japonicum.
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because Abs may take up to 3 months to turn positive =
a negative result is not enough and should be repeated!

- an effective test is a rectal biopy through a sigmoido-
scope or liver biopsy to find schistosome ova (and/or
bladder biopsy for S. haematobium). Rectal or bladder
biopsy for the identification of eggs is usually performed
if stool or urine are egg-negative but schistosomiasis
is still suspected. Note: eggs of Schistosoma may lodge
ectopically in any tissue, where they cause character-
istic granulomas.

Strongyloidiasis' '

S. stercoralis is found in tropical Africa, South America,
South-East Asia (where prevalence may exceed 20%),
in Egypt, parts of Asia (e.g. Pakistan, India), and the
Caribbean (Figure 3). S. stercoralis infection may cause
diarrhoea and sometimes a characteristic cutaneous
creeping eruption especially in the back (larva currens),
due to migrating larvae of S. stercoralis in the skin (ddx:
cutaneous larva migrans). This may occur many years
(30 or more) after initial infection. Deep migration of the
larvae may be associated with an ‘eosinophilic lung’ type
of syndrome (Loeffler’s syndrome). Most cases of stron-
gyloidiasis, however, are asymptomatic or cause only mild
symptoms. Eosinophilia, the most important finding,
may be mild, moderate, or severe, but may also be absent.

S. stercoralis is very important for immunocompro-
mised individuals e.g. corticosteroids, chemotherapy*,
haematological malignancies, transplantation, and in-
fection with HTLV-1. The association of strongyloides
with HTLV-1 is especially common in West Africa and
the Caribbean. In immunocompromised hosts, stron-
gyloidiasis may disseminate and cause overwhelming
life-threatening disease (hyperinfection syndrome) due
to massive migration of larvae and/or secondary Gram
negative septicaemia. Hyperinfection with S. stercoralis is
the accumulation of a large burden of parasite.

In HIV infection, Strongyloides hyperinfection syn-
drome has been described but is less common than HTLV-
1. Why? — In HTLV-1, the Thl program is enhanced,
and the Th2 response is blunted, resulting in impaired
ability to defend against helminths. In HIV, loss of CD4+
T-cells can affect both the Th1 and the Th2 responses, and
in some patients a Th2 response may even predominate.
Therefore, the Th2 response is not as disproportionately
blunted in patients with HIV as it is in patients with HTLV-
1 infection.

* e.g.ina patient with newly-diagnosed multiple myeloma who lives in
Athens for 15 years but was born in Pakistan with mild eosinophilia
(0.8x10%/1) and a history of allergic rashes - strongyloidiasis must
be ruled out before initiation of chemotherapy.
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The diagnosis depends upon maintaining a high
index of suspicion for stongyloidiasis.

Diagnosis is made by detection of living rhabditiform
larvae in stool specimens (it is very unusual to find ova);
however, stool microscopy is often false-negative due to
intermittent larval excretion and/or low burden. Serol-
ogy is usually positive, but Abs become positive only
4-12 weeks post-infection so that Abs may be negative
when eosinophilia and/or larva currens are first detected.
False-positive serology may occur due to cross-reacting
antibodies against other helminths, particularly nema-
todes. Strongyloides serology may be negative in the
Strongyloides hyperinfection syndrome.

Travellers and migrants from West or Central Africa
e.g Cameroon with eosinophilia and positive Strongy-
loides tests, should be screened for Loa loa co-infection
(daytime blood film) prior to receiving ivermectin. In
patients unable to receive ivermectin (significant micro-
filaraemia+), albendazole 400 mg twice daily for three
days is an alternative.

Note: albendazole is safe and active against all nema-
todes and against cestodes (Echinococcus) as well as
moderately active against Fasciola. The best drug for
most trematode infections is praziquantel.

Serological tests (ELISA) are available for all helminths
mentioned above. The serological tests are very useful
for Strongyloides, Toxocara, Trichinella, Schistosoma, and
filariases. Note: false-positive serological tests may occur
due to cross-reacting antibodies between nematodes e.g.
between Strongyloides and Ascaris. The serological tests
for L. loa use antigens obtained from Dirofilaria immitis,
a filaria species that infects dogs, and therefore cannot
distinguish between different human filarial species (non-
specific). Filarial antigen and PCR for filarial DNA are
also available.

How is it diagnosed?

- filariasis? = day and night blood films +/- serology

- strongyloidiasis? = stool microscopy + serology

- rest nematodes? = stool examination +/- serology

- schistosomiasis? = stool and urine microscopy +
serology +/- rectal biopsy

- rest trematodes? = stool microscopy + serology

Note: serum IgE is typically very high in eosinophilia
due to helminthiasis. A raised IgE is sensitive but
non-specific. IgE is also high in allergic/severely
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Incubation
period of
Equator strongyloidiasis:
d ~4 weeks.
Figure 3. Distribution map of Strongyloides stercoralis.
atopic individuals, drug-induced eosinophilia, the with helminthiasis in tropical regions (e.g. P falciparum with
lymphocytic variant of HES (L-HES), some patients Loa loa or strongyloides in tropical Africa), so malaria must
with the myeloid variant of HES (M-HES) or para- be ruled out with a blood film in any patient who has stayed
neoplastic eosinophilia (e.g. Hodgkins lymphoma in the tropics and presents with fever and eosinophilia.
and T-cell lymphoma), cases of isolated eosinophilic
organ infiltration associated with peripheral eosino- Eosinophilia associated with specific symptoms
philia (so-called eosinophil-associated single-organ in the tropics:'->!3

disease e.g. eosinophilic gastroenteritis), Churg-Strauss
syndrome, allergic bronchopulmonary aspergillosis,
IgE multiple myeloma, and the hyper-IgE syndrome
or Job's syndrome (a hereditary immunodeficiency
disorder with impaired neutrophil chemotaxis, mark-
edly raised IgE typically >2000 IU/ml, and often
eosinophilia). High IgE can occur in schistosomiasis
even without eosinophilia. Paraneoplastic eosinophilia
can be associated with markedly raised IgE e.g. 2930
IU/ml in a patient with peripheral T-cell lymphoma.
Normally, serum IgE is <180 IU/ml.

- eosinophilia + fundal changes (chorioretinitis) >
Toxocara, Toxoplasma (eosinophilia is uncommon in
toxoplasmic chorioretinitis), vasculitis.

- eosinophilia + myalgia or high CPK - Trichinella,
eosinophilic myositis, HES, eosinophilia-myalgia
syndrome (severe myalgia and eosinophilia but CPK
typically normal or minimal elevation), collagen vas-
cular diseases.

- eosinophilia + iron deficiency anaemia > Ancylos-
toma duodenale, Trichuris, schistosoma, eosinophilic
gastroenteritis, GI tract malignancy (lymphoma, Ca).

- eosinophilia + splenomegaly = schistosomiasis,
filariasis, toxocara, lymphoma, leukaemia, CML, MPN,
CEL, HES, mastocytosis.

- eosinophilia + abnormal liver tests + fever > Ka-
tayama syndrome, Fasciola, Clonorchis, Opisthorchis,
Toxocara, Echinococcus, lymphoma, mastocytosis, Ca,
hepatoma, cholangioCa.

- eosinophilia + lymphadenopathy - lymphatic filaria-
sis, loiasis, lymphoma, leukaemia (rule out co-existent
strongyloides), Kimura disease (in Asia: India, China,
Korea, Japan), L-HES, mastocytosis, DRESS, Ca, his-

Malaria does not cause eosinophilia, but may co-exist tiocytosis (mainly in children).

Tip:

give albendazole (albendol) 400 mg bd for 3 days in pa-

tients with:

- eosinophilia

- larva currens

- (+) serology for strongyloides

- possible exposure to S. stercoralis (e.g. close contact with
a person with confirmed strongyloidiasis)
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eosinophilia + urogenital symptoms = schistoso-

miasis, lymphatic filariasis, eosinophilic cystitis.

eosinophilia + testicular tenderness or hydrocele

- lymphatic filariasis, S. haematobium, lymphoma,

polyarteritis nodosa.

- eosinophilia + diarrhoea or abdominal pain + fever

-> Strongyloides, Toxocara, Trichinella, Anisakis, Schis-

tosoma, Ascaris, Trichuris, eosinophilic gastroenteritis,

HES, Churg-Strauss, polyarteritis nodosa, inflamma-

tory bowel disease, mastocytosis, GI lymphoma or Ca.

eosinophilia + eosinophilic meningitis (definition
of eosinophilorrachia: eosinophils >10% or >10/ul

in CSF) = Angiostrongylus cantonensis (most im-

portant cause), Gnathostoma spp., Loa loa, Toxocara,

neurocysticercosis, lymphoma, leukaemia (meningeal
involvement), HES.

eosinophilia + spinal cord compression (paraplegia)

- schistosomiasis, lymphoma, Ca.

- eosinophilia + migrating or creeping cutaneous
lesion = cutaneous larva migrans (caused by Ancy-
lostoma caninum: dogs and A. braziliense: cats; com-
mon in South and Central America, the Caribbean,
South Asia, and South-East Asia; eosinophilia is rare),
larva currens (Strongyloides), Gnathostoma spinigerum
(South-East Asia and East Africa), Loa loa (mainly
subcutaneous swellings), sparganosis (in East Asia,
Kenya, and Tanzania; rare).

- eosinophilia + transient subcutaneous swellings
on upper or lower extremities = Loa loa (Calabar
swellings), Mansonella perstans. Dirofilaria repens, a
dog filaria, that may infect humans through mosqui-
toes in Europe, especially South Europe (Italy, Spain,
Greece) can cause migratory subcutaneous nodule
or transient subcutaneous swellings e.g. in the face
or elsewhere without eosinophilia (because there is
no microfilaraemia). Lymphoma and polyarteritis
can cause eosinophilia and subcutaneous nodules or
swellings which are not transient.

Tip: in patients with the triad of transient swelling of
the hand or wrists, eosinophilia, and a stay in Africa (e.g.
Cameroon) = search the blood film for Loa loa.

- eosinophilia + eosinophilic ascites (definition: >10%
eosinophils in ascitic fluid) = eosinophilic gastroen-
teritis (most important cause), Strongyloides, Toxocara,
Fasciola, HES, intra-abdominal lymphoma, Ca.

- eosinophilia + helminth in the eye = Loa loa. The
dog parasites Dirofilaria repens (in Europe) and Thela-
zia callipaeda (in Asia and Europe e.g. Italy, France,
Spain, and the Balkans which is transmitted through
drosophila fruit fly) may cause a similar picture in the
eye but without eosinophilia (no microfilaraemia).
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- eosinophilia + respiratory symptoms or lung
infiltrate(s) + fever (definition of pulmonary eo-
sinophilia: >10% eosinophils in bronchoalveolar la-
vage) = Katayama fever, Loeffler’s syndrome, tropi-
cal pulmonary eosinophilia, Toxocara, Paragonimus
spp.» Echinococcus, endemic mycoses, Churg-Strauss
syndrome, acute and chronic eosinophilic pneumo-
nia, HES, drug hypersensitivity, lymphoma, allergic
bronchopulmonary aspergillosis, eosinophilia-myalgia
syndrome, sarcoid, histiocytosis.

- eosinophilia + eosinophilic pleuritis (definition:
>10% eosinophils in pleural fluid) = pulmonary eo-
sinophilia (Loeftler’s syndrome, lymphatic filariasis),
Paragonimus spp., Echinococcus, collagen vascular
disease, lymphoma, histiocytosis, Ca.

Non-infective causes should also be considered
in returning travellers and migrants, particularly if the
eosinophilia is persistent. Helminthiasis and haemato-
logical disease are the most important considerations in
the differential diagnosis of eosinophilia in the tropics.
The haematological causes are as in non-tropical regions
with the exception of adult T-cell leukaemia/lymphoma
(ATL) which is found in the West and Central Africa and
the Caribbean.

Haematological causes of eosinophilia >1.5x10°1
in the tropicsw-lz,ls-zo

- Leukaemia and lymphoma, especially ATL, Hodgkin’s
lymphoma (eosinophilia is seen in 15% of patients
with Hodgkin’s lymphoma), Sézary syndrome/mycosis
fungoides (38% of patients with Sézary syndrome or
advanced mycosis fungoides), AITL (20%), other T-
cell lymphomas, ALL (‘eosinophilic’ ALL)

- Chronic eosinophilic leukaemia (CEL): blast cells in
peripheral blood >2% and/or bone marrow >5% and/
or cytogenetic or molecular abnormality**

- MPN, MDS/MPNs (aCML,CMML)**

- CML**

- HES: ~25% M-HES**, ~25% L-HES, ~50% idiopathic
HES (Table 1)

- Systemic mastocytosis is rarely associated with hypere-
osinophilia (Table 1)**

- Histiocytosis (rare cause of hypereosinophilia)

M-HES

- M-HES is a multi-system disease unlike the syndromes

* an underlying concomitant helminthiasis should be always ruled
out, especially strongyloidiasis and filariasis. A practical solution
is to give albendazole before chemotherapy.

** may transform to AML
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TABLE 1. Hypereosinophilic syndromes (HES).
L-HES M-HES

Systemic mastocytosis (SM)

- due to clonal or abnormal T-helper
2 cells that secrete IL-5

- ~25% HES

- it is often due to FIPIL1-PDGFRA fusion - rare cause of hypereosinophila
- ~25% HES (eosinophilia in 10-20% of
- male predominance (M:F ~ 9:1) patients with SM)

- ~ - men ~ women
men ~women - all ages (average, ~40 years)

- often GI symptoms, especially
diarrhoea or malabsorption

- the majority of patients have cutaneous - rare in children <10 years

signs or symptoms .
& ymp - usually presents with cutaneous or

e - rare heart or lung involvement
pulmonary symptoms (restrictive &

- usually presents with pruritic rash, uricaria,
eczema, urticarial plaques, reddish papules,
or erythroderma and lymphocytosis (the
lymphoid cells may appear as atypical or
reactive-looking lymphocytes in the blood
film) with or without lymphadenopathy.
The skin is infiltrated by eosinophils and

ventilatory pattern). - urticaria pigmentosa in ~50%

- also: splenomegaly; cardiac involvement - high serum tryptase (>20 ng/
ml, often >100 ng/ml)

- KITD816V mutation is found
in 90% of cases of SM

(Loeffler’s endocarditis) with 3 stages:
necrosis = thrombosis = fibrosis (LV
apical thrombus and subendocardial
late gadolinium enhancement are

: - occasionally, SM can mimic
not by lymphoid cells characteristic of eosinophilic heart the clinical picture of
- ? raT f(;I)'m of L-(I;IES is the iplledlC infiltration); ml.lcosal ulcers; and lymphoma with cytopenia,
cyclical) angloedema — cyclica thromboembolic events e.g. CVA, DVT hepatosplenomegaly,

eosinophilia syndrome (Gleich's syndrome) >90% have markedly elevated serum B12  lymphadenopathy, and

- abnormal flow cytometry: (e.g. 1800 pg/ml)

CD3-, CD4+, CD8-, CD7- CD5+, or
CD3+, CD4+, CD7-, or

CD3+, CD4-, CD8-, TCRap+*, or
CD3+, CD4+, CD8+

or clonal CD4+ T-cells in blood (clonal
TCR rearrangement)

systemic B-symptoms
- 80% have high serum tryptase (mean, (aggressive SM)

30 ng/ml)

- 20-30% develop heart failure (restrictive
cardiomyopathy) and valvular heart
disease involving TV and MV (ddx:

- high serum IgE tropical endomyocardial fibrosis)

- may rarely progress to AML or T-ALL/
LBL (CEL more frequently progresses to
AML than M-HES)

- often develops corticosteroid resistance

- ddx: Sézary syndrome, T-cell lymphoma,
ATL, T-PLL

- 10-25% progress to T-cell lymphoma after

many years (mainly AITL, CTCL, or PTCL;
rarely ALK-negative ALCL)

of isolated eosinophilic organ involvement with periph-
eral eosinophilia (eosinophil-associated single-organ
disease) e.g. eosinophilic gastroenteritis which never
progresses to systemic disease with cardiac involvement.
High fevers (>38°C) or prominent GI symptoms are
uncommon in M-HES # helminthiases (GI involve-
ment with diarrhoea and abdominal pain occurs in
20% of M-HES).

The eosinophil count may be extreme (>100x10°/1),
but extreme eosinophilia and leukaemoid reactions
may also be seen in helminthiases (e.g. Toxocara and
acute fascioliasis), Churg-Strauss syndrome, and drug
hypersensitivity reactions.

- Unlike helminthiases, serum IgE is usually normal
(however, occcassional patients with M-HES have

raised IgE).

The morphology of peripheral blood is very useful in

M-HES because it may show many abnormal eosino-

phils (dysplastic eosinophils), including:

« eosinophils with a trilobed nucleus or hyperseg-
mented eosinophils (the most common finding;
hypersegmented eosinophils may also be a feature
of vitamin B12 or folic acid deficiency)

« unilobed eosinophils (nuclear hyposegmentation)

« eosinophils with reduced granulation (hypogranula-
tion) or sparse granulation with clear patches of the
cytoplasm without granules (abnormal granulation)

« eosinophils with smaller than normal granules (mi-
crogranulation)

« eosinophils with many cytoplasmic vacuoles (vacu-
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olisation) due to degranulation (common finding in
M-HES but non-specific)

« eosinophils with coarse basophil granules (‘eosinoba-
sophils, which indicate dyseosinopoiesis)

« increased eosinophil size

o circulating eosinophil myelocytes and/or meta-
myelocytes

« abnormalities on cytochemical stains

« often a combination of the above e.g. unilobed
eosinophils with hypogranulation and many small
vacuoles plus eosinophils with trilobed nuclei.

Other morphological features consistent with M-HES
include: circulating immature granulocytic cells i.e. neu-
trophil myelocytes or promyelocytes (but, if blasts >2% are
present = CEL), neutrophils with reduced granulation
and/or hypersegmented nucleus, increased basophils,
monocytosis, anaemia (not iron-deficiency), and throm-
bocytopenia.

However, in many cases of M-HES there are no abnor-
mal morphological features of eosinophils or increased
immature cells in the peripheral blood. Furthermore, the
abnormal morphologic features described above are not
specific and may be found in reactive eosinophilia e.g.
helminthiasis.

- Bone marrow examination is important in M-HES,
since the bone marrow shows more specific findings
than the blood film (i.e. findings consistent with a
myeloproliferative disorder): hypercellularity (>70%)
due to granulocytic hyperplasia, increased megakaryo-
cytes, clusters of megakaryocytes, marked increase in
eosinophils (>20%; their number should be assessed
on bone-marrow aspirates aspirates rather than histo-
logical sections), bipyramidal Charcot-Leiden crystals
(the presence of crystals suggests active eosinophilic
inflammation), easily seen blasts (but <5%), increased
abnormal spindle-shaped mast cells (ddx: SM), in-
creased reticulin stain (both in amount and quality),
and thickening of trabeculae. Increased reticulin is a
common, characteristic finding of M-HES.

HES is morphologically characterised by many dys-
plastic eosinophils e.g. eosinophils with trilobed nuclei
is a typical finding in the blood film.

Normal eosinophils, unlike neutrophils, are CD16
negative. An activated eosinophilic phenotype (i.e. high
expression of co-stimulatory and cell adhesion mark-
ers such as CD23, CD25, CD69, HLA-DR) has been
observed with flow cytometry on eosinophils during
S. mansoni infection and also in HES and idiopathic
hypereosinophilia (iHE). Therefore, flow cytometric
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measurements of markers cannot differentiate reactive
from neoplastic eosinophils.

Tip:
from a practical viewpoint, M-HES is diagnosed when:
1. HES + a karyotypic abnormality or molecular abnormal-
ity known to cause clonal eosinophilia are present
or
2. idiopathic HES (eosinophils >1.5x10°/1 + exclusion of
secondary causes + albendazole for 3 days) plus >4 of
the following 9 clinicopathological features are present:
- dysplastic eosinophils
- vitamin B12 >1000 pg/ml
- tryptase >12 ng/ml (normal <11.5)
- anaemia (not iron deficiency anaemia) and/or throm-
bocytopenia
- splenomegaly
- cellularity >80%
- myelofibrosis
- increased mast cells (>10%), of which >25% are spindle
shaped
- strong clinical suspicion of a myeloproliferative disorder
(FBC, blood film with immature granulocytic cells)

Useful simple tests in patients with hypereosinophilia
include serum IgE, vitamin B12, tryptase, troponin, f2m,
CRP, and ESR.

Specialised tests for evaluation of eosinophilia in

selected cases e.g. suspected HES:

- Karyotype

- Flow cytometry/clonogram, PCR for TCR gamma
and beta gene rearrangements

- FISH or PCR for FIPILI-PDGFRA, BCR-ABLI,

TEL (ETV6)-PDGERB

PCR for JAK2V617F mutation

- FISH with PDGFRB, JAK2, FGFRI break-apart
probes

- PCR for KIT D816V mutation, BRAF V600E muta-

tion, DNA sequencing (NGS)

Extended FISH panel for common clonal abnor-

malities found in myeloid neoplasms e.g. +8, +9/9q,

-5/-5q, -7/-7q, -20q, -13q, -17p, i(17q)

- ANCA auto-antibodies

Figures 4 and 5 illustrate two examples of M-HES.
The haematological syndrome of (1) eosinophilia, (2)
T-cells with aberrant immunophenotype, (3) detect-
able TCR clones and (4) clinical manifestations almost
exclusively restricted to the skin is characteristic of L-
HES. Morphologically, it is characterised by consider-
able eosinophilia, some degranulated eosinophils, and
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Figure 4. A 65-year-old white English man, with an extensive travel history, presented with anaemia (Hb 8.4 g/dl), arthralgia, WBC 108x10°/1
(70% eosinophils), PLT 143x10°/1. Panels A-C: peripheral blood film showing hypersegmented eosinophils with vacuolation. Panel D: bone
marrow aspiration showing increased eosinophil precursors.

Figure 5. A and B. A 16-year-old boy from India with diarrhoea, urticaria, and persistent eosinophilia for one year despite previous albendazole
and corticosteroids. Bone marrow showed hypersegmented eosinophils, abnormal granulation (15% of the eosinophils contained purplish
granules), and increased numbers of basophils.
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Asymptomatic eosinophilia Note the eosinophil count and percentage
(normal eosinophils: <0.5 x10%/1 or <6%)

Normal physical exam

:

Travel to tropical area

:

Where;
el D

West and .____‘—-*" -'_‘*‘-—-. 3

Central Africa Rest of Africa Other tropical areas
Stool microscopy. Abs for Stool microscopy, Abs for Stool microscopy, Abs for
Schistosoma, Strongyloides Schistosoma, Strongyloides and Strongyloides*® night blood
and filana®, termial urine filaria®, terminal urine microscopy, film
microscopy. day and night night blood film
blood films l

~—

—
r-""r'{.‘v
“® | Diagnosis?
i Yes
Repeat stool
-

microscopy =2 Treat
Diagnosis?
h
No | Eosinophilia?
Consider other causes, Yes
infectious and non-infectious
Trial: albendazole 400mg "
bd for 3 days No
+
Consider other causes,
Ye

infectious
and non-infectious

Eosinophilia? !

(Modified from: Eosinophilia in returning travellers and migrants from the tropics: UK recommendations
for investigation and initial management. J Infect 2010;60:1-20)

Figure 6. Investigation of asymptomatic eosinophilia in returning travellers and migrants.

*A complete serology (ELISA) panel for suspected helminthic infection in a UK reference hospital includes Ascaris Ab, Cysticercosis Ab,
Hydatid Ab, Schistosomal Ab, Strongyloides Ab, Toxocara Ab, Trichinella Ab, and Filarial antigen. Schistosomal serology should be repeated
after treatment, preferably at 18 months post treatment.

atypical lymphoid cells with a lower nuclear:cytoplasmic
ratio than normal and variable cytoplasmic basophilia
resembling immunologically activated lymphocytes.

Note:
- eosinophilia is generally more common or more
pronounced in the initial (acute) phase of the hel-

Figure 6 shows an algorithm for the investigation of minthic infection (first 2-6 weeks) and later decreases
asymptomatic eosinophilia in travellers or migrants significantly. However, eosinophilia may be sustained
returning from the tropics."**! and present in the chronic phase of the infection.
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lack of response to seemingly appropriate treatment
should prompt assessment for other causes of HES.
Following successful treatment of helminthiasis,
eosinophilia frequently resolves after a few days,
but in some cases it may persist for several weeks
or even up to 3 months. Also, a transient exacerba-
tion of eosinophilia may be seen following start of
successful treatment in schistosomiasis or filariasis
(L. loa and W. bancrofti).

in cases of helminthiasis with eosinophilia >3.0x10%/1,
the haematological response to antihelminthic treatment
is defined as eosinophils <2.0x10%/1 within 4 weeks.
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