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Abstract

Leukemoid reaction (LR) refers to a reactive, excessive leukocytosis outside the bone marrow in the absence of
hematological malignancy and has been described in response to inflammation, severe infection, malignancies,
hemorrhage, acute hemolysis, or bone marrow stimulants. There is a significant increase in mature neutrophils in the

peripheral blood and a differential count showing neutrophilia with varying degree of left shift.

Keywords: CML; Leukemoid Reaction

Abbreviations: LR: Leukemoid Reaction; LAP: The major causes of Leukemoid reaction are severe
Leukocyte Alkaline Phosphatase; CML: Chronic Myeloid infections, intoxications,  malignancies,  severe
Leukemia; CNL: Chronic Neutrophil Leukemia. hemorrhage or acute hemolysis [7].
Introduction Infections
a. Septicemia
The term ‘eukemoid reaction’ was coined by b. Brucellosis
Krumbhaar, in 1926, who describe this as leukemia-like c. Shigellosis
blood picture that was found in several non-leukemic d. Salmonellosis
conditions [1]. Leukemoid reaction refers to presence of e. Clostridium difficile colitis
increased leucocyte count as >50,000 cells/ cubic f. Cryptogenic abscess
millimeter in react'ive conditiop outside the bope marrow g. Miliary or acute necrotizing tuberculosis
[2-5]. The underlying mechanism for leukemoid reaction h. Disseminated candidiasis, cryptococcosis

is attributed to increased cytokines and interleukins

pr'oduction [6]. Itis an ipﬂammato.ry reaction Fhat may t.)e Malignancies

mistaken for leukemia, especially chronic myeloid

leukemia. Due to increased count of more immature a. Carcinomas (lung, oropharyngeal, gastrointestinal,
lineage of myeloid cells in the blood the peripheral blood genitourinary)

finding shows shift to the left. Differential of leukemoid b. Hodgkin's lymphoma

reaction is chronic myeloid leukemia and chronic ¢. Melanoma, Sarcoma

neutrophil leukemia.
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Drugs

a. Corticosteroids
b. Minocycline
c. Recombinant hematopoietic growth factors

Severe Hemorrhage or Acute Hemolysis

In Leukemoid reaction the differential count shows
leukocyte consist mostly of mature neutrophils. Along
with left shift, with the presence of myelocytes and
metamyelocytes. In addition the smear shows Doéhle
bodies, toxic granulation and cytoplasmic vacuoles in the
neutrophils and absence of basophils, with increase or
normal LAP score in leukemoid reaction so review of the
peripheral smear can be helpful for differentiating
between leukemoid reaction and CML in which there are
more immature cells, basophils, and eosinophils are seen.
In CNL, there is marked neutrophilia with no immature
cells and, in contrast to an leukemoid reaction,
myelocytes, metamyelocytes, and nucleated red cells are
not seen. The peripheral smear in addition shows Doéhle
bodies, toxic granulation and cytoplasmic vacuoles in the
neutrophils and absence of basophils, with increase or
normal LAP score in leukemoid reaction.

For establishing the diagnosis detailed history
including exposure to toxins or drugs, laboratory
investigation as total and differential blood counts,
peripheral smear, LAP score, bone marrow examination
can determine the underlying etiology, there are cases
where the clinician may not be able to exclude other
significant causes of a leukemoid reaction without specific
testing required for exclusion.

These include cytogenetic testing of chromosome 20
abnormalities seen in some cases of CNL and molecular
analysis of ber —abl gene with t 9:22 translocation in CML.
Immuno-phenotyping is useful in detecting surface
antigens like CD13 and CD15 which are found in mature
neutrophils in leukemoid reaction and CD34 in acute
leukemia or myelodysplastic syndromes. It may also rule
out CML in blast crisis by the presence of HLA-DR.
Clonality studies demonstrate monoclonal cells in
myeloproliferative syndromes and polyclonal neutrophils
in leukemoid reaction [8]. Imaging studies and biopsies
are useful when solid tumors are suspected.

Serum levels of hematopoietic growth factors in
Leukemoid reaction due to GM-CSF-producing tumor is
characterized by marked eosinophilia [9]. CML and CNL
patients have significantly low G-CSF levels, suggesting
that the neoplastic granulopoiesis can exert a suppressor
effect on G-CSF synthesis [10,11]. Searching for an
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underlying infection includes taking cultures of blood,
sputum and bone marrow. Stool cultures should not be
overlooked since colitis due to Shigella spp. or C. difficile
is one of the classic examples of an infection-associated
leukemoid reaction.

Thus leukemoid reaction is a rare but challenging
condition that may require a careful diagnostic work-up
made by a combination of high leucocyte count, marked
mature neutrophilia with a left shift, high LAP score.
Rarely, it may require higher investigation as an absence
of cytogenetic abnormalities, mature granulocyte pattern
by immunophenotyping and polyclonal neutrophils the
absence of high levels of hemopoietic growth factors.
With all these findings there must be pathologist mind to
make the differential and lead the physician tom exact
diagnosis (Figures 1 & 2).

Figure 1: Leukemoid reaction (Peripheral blood
smear, Leishman stain, 400x).

Figure 2: CML (Peripheral blood smear, Leishman
stain, 400x).
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