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Evaluation and Differential Diagnosis of Eosinophilia
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ABSTRACT: Eosinophilia is defined as an
increase number of eosinophils in peripheral blood
(PB) or tissues above what is considered to be the
normal range. Eosinophils in PB of normal
individuals range from 0.0 to 6.0% of leukocytes
and have an absolute eosinophil count of 0.02-0.5
x 10%/L. The normal range for eosinophils in bone
marrow (BM) is 1-6%. A definition of BM
eosinophilia has been proposed that requires >20%
of marrow cells to be eosinophils, with or without
PB eosinophilia [1,2]. Tissue eosinophilia is
defined as increased eosinophils or signs of
eosinophil degranulation in extramedullary sites
such as the gastrointestinal tract, lung, thymus,
spleen or lymph nodes[3].

Hypereosinophilia (HE) is defined as a persistent
elevated eosinophil count of >1.5 x 10%L.[5].HE
can be one of the dominant manifestations of a
hematopoietic myeloid neoplasm or
secondary/reactive to an underlying medical
condition. If a cause of HE and its associated
tissue/organ damage is not determined, the
condition is considered to be idiopathic
hypereosinophilic syndrome (HES).[6]
MATERIALS AND METHODS :This is a
prospective study done in the Department of
Pathology, Mahatma Gandhi Medical College,
Indore. We included 30 cases with eosinophilia on
bone marrow aspirates ,peripheral blood and tissue
sections who presented to our department from
October 2019 to February 2021. A record of patient
details and history was made. Evaluation of

peripheral smear,bone marrow aspirate smears and
H & E stained tissue sections was done for
eosinophilia.

Inclusion  Criteria —All  smears  showing
eosinophilia .

Exclusion Criteria-Cases having no eosinophilia.
Results — In our study,30 cases with eosinophilia
were studied,Out of which 10 cases were of
Chronic myeloid leukemia,04 myelodysplastic
syndrome,02  AML M4 EO0,02 hodginks
lymphoma,02  hypereosinophilic  syndrome,02
parasitic infections, 04 allergic conditions,01
dermatitis herpetiformis,01 pneumonia and 02
eosinophillic gastroenteritis.
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Conclusion—-Most  cases of eosinophilia is
secondary due to reactive expansion of eosinophils
caused by primary disease process, such as
parasitic infestation, drugs, allergies, autoimmune
diseases, or malignant tumors. Proper evaluation is
required to exclude the minority of cases which are
neoplastic . This requires the initial assessment of
clinical history, laboratory data and morphology.

Keywords:Hypereosinophilia,Hypereosinophilic
syndrome , Chronic
myeloidleukemia,MDS,dermatitisherpatitisformis

I. INTRODUCTION-

Elevations in the levels of peripheral
blood and tissue eosinophils can occur in a wide
variety of disease processes that include infectious,
allergic, neoplastic, primary hematologic disorders,
and other, often less well-defined entities[7,8,9].
Eosinophils are normally controlled by cytokines
interleukin (IL)-5, GM-CSF, and IL-3 produced by
T-lymphocytes, mast cells, and stromal cells [10].
Upon activation, eosinophils release their granules,
such as eosinophil peroxidase, [10]Physiologically,
eosinophil levels in the peripheral blood have a
diurnal variation with a peak in the morning, a time
at which endogenous steroids are the lowest.[11]

If Hypereosinophilia is persistent (=6
months) and there is associated tissue damage, the
disorder would be classified as hypereosinophilic
syndrome (HES)[12,13]. A history of 6 months
may not be necessarily enforced if the diagnostic
work-up is adequate and treatment is needed to

minimize organ damage caused by the eosinophilic
infiltrate. Therefore, it is generally accepted that in
the presence of tissue injury, if blood absolute
eosinophil count > 1.5 x 109/L on 2 occasions in an
interval >1 month, HE could be considered as
“persistent”[12] . On the other hand, if a patient is
asymptomatic and an underlying cause is not
identified, a minimal duration of 6 months would
be needed to consider a case to be idiopathic
HE[13]

Secondary HE is a reactive expansion of
eosinophils driven by a primary disease process,
such as parasitic infestation, drugs, allergies,
autoimmune diseases, or malignant tumors.[14]
Secondary eosinophilia can be associated with a
malignancy.  Examples are  lymphoblastic
leukemia/lymphoma  [15], peripheral  T-cell
lymphoma [16, 17], and classical Hodgkin
lymphoma [18]

AIM: To evaluate and study the differential
diagnosis of eosinophilia.

Il. MATERIALS AND METHODS

This is a prospective study done in the
Department of Pathology, Mahatma Gandhi
Medical College, Indore. We included cases with
eosinophilia on bone marrow aspirates ,peripheral
blood and tissue sections who presented to our
department from October 2019 to february 2021. A
record of patient details and history was made.
Evaluation of peripheral smear,bone marrow
aspirate smears and H & E stained tissue sections
was done for eosinophilia.

Inclusion Criteria —All smears showing
eosinophilia.
Exclusion
eosinophilia.

Criteria-1)Cases having no

I11. RESULTS-

In our study,30 cases with eosinophilia
were studied,Out of which 10 cases were of
Chronic myeloid leukemia,04 myelodysplastic
syndrome,02 AML M4 EO0,02 hodginks
lymphoma,02  hypereosinophilic  syndrome,02
parasitic infections, 04 allergic conditions,01
dermatitis herpetiformis,01 pneumonia and 02
eosinophillic gastroenteritis.

Out of 30 cases ,21 cases of eosinophilia were seen
in males and 09 cases were seen in females.

Table 1:No . of cases with eosinophilia

| | Diseases

| No.of cases |
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S.no
1 CML 10
2 MDS 04
3 AML M4EQ 02
4 Hodginks Lymphoma 02
5 Parasitic infections 02
6 Allergic condition 04
7 Dermatitis herpatiformis 01
8 Hypereosinophillic syndrome 02
9 Pneumonia 01
10 Gastroentritis 02
Total 30

Table 2:-CASES WITH PERCENTAGE OF EOSINOPHILIA IN PERIPHERAL BLOOD.

CASES EOSINOPHILIAS (%)

S.NO

1 CML 08

2 CML 10

3 CML 14

4 CML 09

5 CML 16

6 CML 09

7 CML 07

8 CML 08

9 CML 07

10 CML 10

11 MDS 08

12 MDS 07

13 MDS 08

14 MDS 09

15 AML M4EOQ 14

16 AML M4EOQ 11

17 HODGINKS 07
LYMPHOMA

18 HODGINKS 06
LYMPHOMA

19 HYPEREOSINOPHILIC | 20
SYNDROME

20 HYPEREOSINOPHILIC | 18
SYNDROME

21 PARASITIC 08
INFECTIONS

22 PARASITIC 10
INFECTIONS

23 ALLERGIC 10
CONDITIONS

24 ALLERGIC 09
CONDITIONS
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25 ALLERGIC 08
CONDITIONS
26 ALLERGIC 09
CONDITIONS
27 DERMATITIS 06
HERPETIFORMIS
28 PNEUMONIA 05
29 GASTROENTERITIS. 07
30 GASTROENTERITIS 06
Male:Female

H Male

B Female
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1V. DISCUSSION:

Eosinophils are bone marrow-derived
leukocytes whose development and
terminaldifferentiation are under the control of
several cytokines (IL-3, GM-CSF, and IL-5), with
IL-5being the cytokine that is primarily responsible
for eosinophilopoiesis[19].

Eosinophils, particularly in disease states
associated with hypereosinophilia, can have a
varietyof phenotypic and functional changes felt to
reflect cellular activation. In these situations,
theeosinophil on a peripheral smear can appear
vacuolated with alterations in granule size, and,on
flow cytometric analysis, the eosinophil has
characteristic changes in surface
moleculeexpression [20] By electron microscopy,
eosinophils demonstrate piecemeal degranulation
42when activated.

HYPEREOSINOPHILIC CONDITIONS:
A. Infectious Diseases
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A wide variety of infectious agents,
almost exclusively helminth (worm) parasites,
elicit eosinophilia.[21,22] The pattern and degree
of eosinophilia in parasitic infections is determined
by the development, migration, and distribution of
the parasite within the host as well as by the host's
immune response[21,23]. In general, it is useful to
remember that parasites tend to elicit marked
eosinophilia when they or their products come into
contact with immuneeffector cells in tissues,
particularly during migration. Eosinophilia is
highest among parasites with a phase
ofdevelopment that involves migration through
tissue.[24]In our study out of 30 cases,02 cases
were of parasitic infections caused by ascaries
which showed peripheral eosinophilia.
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Peripheral blood smear showing eosinophilia

B. Atopic/Allergic Diseases-

Blood eosinophilia is seen in allergic conditions
like allergic  rhinitis, nonallergic  rhinitis
witheosinophilia syndrome (NARES) or even in
asthma (both allergic and non-allergic) Because so
many medications (as well as nutritional
supplements and alternative therapies)have been
associated with eosinophilia, a detailed history of
current and past medicationsshould be obtained
from all patients with eosinophilia[25,26]In our
study out of 30 cases,04 cases were of allergic
condition, which showed peripheral blood
eosinophilia.

C.Skin and Subcutaneous Tissues:

Eosinophils are seen in the inflammatory
infiltratein numerous dermatologic conditions.
Blood and tissue eosinophilia are common in
atopicdermatitis.[27] Tissue eosinophils are seen in
blistering diseases, such as bullous
pemphigoid,pemphigus vulgaris and dermatitis
herpetiformis[28]. In our study out of 30 cases,we
got one case of dermatitis herpetiformis which
showed infiltration of skin with eosinophilia.

H& E stained image showing dermatitis
herpetiformmis with inflammatory cell infiltrate
comprising of neutrophils and eosinophils.

D.Pulmonary- Eosinophilic lung diseases are
group of disorders characterised by the presence
oflarge numbers of eosinophils in the airways or
parenchyma of the lungs with a clinical
presentation of pneumonia  accompanied by
abnormal chest radiograph/CT and peripheral
bloodeosinophilia and  tissue  eosinophilia.lt
includes acute and chronic  eosinophilic
pneumonia.[29]We in our study got 01 case of
pneumonia with eosinophils infiltrating in the lung
parenchyma.

E.Gastrointestinal-
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Blood eosinophilia can develop with a number
gastrointestinal ~ diseases  like  eosinophilic
esophagitis, eosinophilic gastroenteritis[30]. We
included 02 cases of gastroenteritis with
eosinophilia in the lamina propria.

F.Hematologic/Neoplastic-

Eosinophils in clonal myeloid disorders are often
derivedfrom hematopoietic progenitors bearing the
same

molecular genetic aberrations. These clonal
myeloid neoplasmscan be further categorized into 3
large groups:

(1)myeloid/lymphoid neoplasms with eosinophilia
and rearrangementsof PDGFRA, PDGFRB,
FGFR1 or provisionally

PCM1-JAK?2 [31,32,33]; (2) HE associated with
anotherwell-defined myeloid neoplasm, such as
chronic myeloidleukemia (CML); and (3) chronic
eosinophilic  leukemia(CEL) not  otherwise
specified (NOS).

The BM is usually hypercellular with increased
eosinophils,including eosinophilic precursors.

We included 10 cases of chronic myeloid
leukemia,02 cases of AML M4 EQO and 04 cases of
myelodysplastic syndrome with eosinophiliaon
peripheral smear and bone marrow aspirate.

Peripheral smear showing chronic myeloid
leukaemia with eosinophilia and eosinophilic
precursor.

Aml m4Eo with osinophilia

G.Lymphoid malignancies-Eosinophilia is often
associated with Hodgkin'sDisease.Reed Sternberg
cells  generate IL5  which leads to
eosinophilia.[34,35]We also got in our study two
cases of hodginkslymhoma with eoniphilia.
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Hypereosinophilic syndrome-When
hypereosinophilia is persistent(>6 months), and
there is associated tissue

damage, the disorder would be classified as
hypereosinophilicsyndrome (HES)[36].We
included 02 cases of HES in our study.

LR geie Ve
a3 OGN

() A .
i
'€ ag 9 .?.r, " -~

!

APPROACH TO THE EVALUATION OF A
PATIENT WITH HIGH GRADE
EOSINOPHILIA

A careful and detailed history should be taken
about the symptoms present,travel history,
occupational and dietary history.

Previous eosinophils count should be noted.

A complete medication history should be taken that
includes medications like supplements, herbal
preparations, and vitamins.

Any medication known to induce eosinophilia
should be discontinued.

Detailed family history like diseases commonly
found in their family.

Any previous allergies to medications or to
environmental allergens must also be addressed.
Careful physical examination should be done.
Special attention should be given to skin, soft
tissues, lungs, liver, and spleen.

Additional examination based on the patient's
specific symptoms or chief complaint is very
important.

Initial Laboratory Evaluation

Routine hematologic test like CBC and estimation
of the absolute eosinophil count should be done.
Studies to assess organ function (liver function
tests, renal function tests, urinalysis, chest
radiograph), inflammation (CRP/ESR), immune
status (immunoglobulins, IgE).

Further Diagnostic Evaluations (based on initial
laboratory findings or localizing symptoms)

« Tissue examination (biopsies) if necessary

e Specimen  collection  (CSF,  sputum,
bronchoalveolar lavage, stool, urine) that can
identify the

+ CT and MRI to define better focal lesions.

» Bone marrow aspirates and biopsies to assess
fully the nature of the process underlying the
eosinophilia.

» Additional disease-defining tests to exclude
particular diagnoses (e.g. serum tryptase/cKIT
mutations for systemic mastocytosis,
antineutrophilcytoplasmic antibodies (ANCA) for
CSS and other vasculitis, serologies for helminths)

V. CONCLUSION

Most cases of eosinophilia is secondary
due to reactive expansion of eosinophils caused by
primary disease process, such as parasitic
infestation, drugs, allergies, autoimmune diseases,
or malignant tumors. Proper evaluation is required
to exclude the minority of cases which are
neoplastic . This requires the initial assessment of
clinical history, laboratory data and morphology.
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