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Please read this section first
The HPCSA and the Med Tech Society have confirmed that this clinical case study, plus your routine review of your EQA
reports from Thistle QA, should be documented as a “Journal Club” activity. This means that you must record those
attending for CEU purposes. Thistle will not issue a certificate to cover these activities, nor send out “correct” answers
to the CEU questions at the end of this case study.
The Thistle QA CEU No is: MT-13/00142.
Each attendee should claim THREE CEU points for completing this Quality Control Journal Club exercise, and retain a
copy of the relevant Thistle QA Participation Certificate as proof of registration on a Thistle QA EQA.
DIFFERENTIAL SLIDES LEGEND
CYCLE 43 SLIDE 2
ACUTE LEUKAEMIA
The leukaemias are a group of disorders characterized by the accumulation of malignant white cells in the bone marrow
and blood. These abnormal cells cause symptoms because of bone marrow failure (i.e. anaemia, neutropenia, and
thrombocytopenia) and infiltration of organs (e.g. liver, spleen, lymph nodes, meninges, brain, skin or testes). Leukaemias
are mainly classified into four types: acute and chronic leukaemia’s, which are further subdivided into lymphoid or
myeloid. Acute leukaemias are usually aggressive diseases in which malignant transformation causes accumulation of
blasts. The dominant clinical feature of these diseases is usually bone marrow failure caused by accumulation of blast
cells although tissue infiltration also occurs. If untreated these diseases are usually rapidly fatal, but paradoxically are
easier to cure than chronic leukemias. Acute leukemia is defined as the presence of over 30% blasts in the bone marrow
at clinical presentation. It is further subdivided into acute myeloid leukaemia (AML) and acute lymphoblastic leukaemia
(ALL) on the basis of whether the blasts are shown to be Myeloblasts or Lymphoblasts.
Differentiation of ALL from AML
In most cases the clinical features and morphology on routine staining distinguish ALL from AML. In ALL the blasts show
no differentiation (with the exception of B-cell ALL (B-ALL)) whereas in AML some evidence of differentiation to
granulocytes or monocytes is usually seen in the blasts or their progeny. Specialized tests are needed to confirm the
diagnosis of AML or ALL and to subdivide cases of AML or ALL into their different subtypes. In a minority of cases of
acute leukaemia the blast cells show features of both AML and ALL. These features may be on the same cell
(biphenotypic) or on separate populations (bilineal) and they include inappropriate expression of immunological markers or
inappropriate gene rearrangements. This is termed hybrid acute leukaemia and treatment is usually given on the basis of
the dominant pattern.
Acute Lymphoblastic Leukaemia
This is caused by an accumulation of lymphoblasts and is the most common malignancy of childhood. Classification may be
on the basis of morphology or immunological markers. The FAB group sub-classifies ALL into 3 subtypes:
•
L1 shows uniform small blasts with scanty cytoplasm
•
L2 comprise larger blasts with more prominent nucleoli and cytoplasm and with more heterogeneity
•
L3 blasts are large with prominent nucleoli, strongly basophilic cytoplasm and cytoplasmic vacuoles.
Immunological markers in ALL are as follows:
1. Precursor B-ALL: CD19+, cytoplasmic CD22+ and TdT+ three subtypes:
a) Early pre-B, CD10- (also called pre-pre-B or pro-B-ALL often seen in infants
b) Early pre-B, CD10+ (also known as common ALL (cALL))
c) Pre-B (intracytoplasmic µ+, CD10- or CD10+)
2. T-ALL which shows T-cell antigens (e.g. CD7 and cytoplasmic CD3)
3. B-ALL which shows surface immunoglobulin and is TdTB-ALL usually corresponds to the morphological L3 type whereas the precursor B and T types may be L1 or L2 and are
morphologically indistinguishable.
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Incidence and clinical features
ALL is the common form of leukemia in children; the incidence is highest at 3-7 years, falling off by 10 years. The
common (CD10+) precursor B type which is most usual in children has an equal sex incidence; there is male predominance
for T-ALL. There is lower frequency of ALL after 10 years of age with secondary rise after the age of 40.
Clinical features are secondary to the following:
•
Bone marrow failure – anaemia (pallor, lethargy and dyspnoea); neutropenia (fever, malaise, features of mouth,
throat, skin, respiratory, perianal or other infections) and thrombocytopenia (spontaneous bruising, purpura,
bleeding gums and menorrhagia).
•
Organ infiltration – tender bones, lymphadenopathy, moderate splenomegaly, hepatomegaly and meningeal
syndrome (headache, nausea, vomiting, blurred vision and diplopia. Fundal examination may reveal papilloedema
and sometime hemorrhage.
Diagnosis and Symptoms
Diagnosing ALL begins with a medical history, physical examination, complete blood count, and blood smears. Because the
symptoms are so general, many other diseases with similar symptoms must be excluded. Hematological investigations may
reveal a normochromic, normocytic anaemia with thrombocytopenia in most cases. The total white cell count may be
decreased, normal or increased up to 200x 109/l or more. Blood film examination typically shows variable numbers of
blasts cells. The bone marrow is hypercellular with 30% leukemic blasts. The blasts are characterized by morphology,
immunological tests and cytogenetic analysis and, for follow up, minimal residual disease analysis, by characterizing by
PCR analysis the V gene or TCR gene clonal rearrangement of the particular patient. Cytogenetic analysis shows
different patterns in infants, children and adults which partly explains the different prognoses of these groups.
Lumbar puncture for CSF examination should be performed and may show that the spinal fluid has an increased pressure
and contains leukemic cells. Biochemical tests may reveal a raised serum uric acid, serum LDH and less common
hypercalcaemia. Liver and renal function tests are performed as a baseline before treatment begins. X-rays may reveal
lytic bone lesions and a mediastinal mass caused by enlargement of the thymus and /or mediastinal lymph nodes
characteristic of T-ALL.
The differential diagnosis includes AML, aplastic anaemia, marrow infiltration with other malignancies, infections such as
infectious mononucleosis and pertussis, juvenile rheumatoid arthritis and ITP.

ALL blood smear

Bone marrow: Myeloblasts with Auer rods seen in AML

Acute Myeloid Leukemia
Acute myeloid leukemia (AML) occurs in all age groups. It is the common form of acute leukemia in adults and is
increasingly common with age. AML forms only a minor fraction (10-15%) of the leukemias in childhood. An important
distinction is between primary AML which appears to arise de novo and secondary AML which can develop from
myelodysplasia and other haematological diseases or follow previous treatment with chemotherapy. Both types are
associated with distinct genetic markers and have different prognoses. In addition, cytogenetic abnormalities and
response to initial treatment have a major influence on prognoses.
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Clinical features resemble those of ALL. Anaemia and thrombocytopenia are often profound. A bleeding tendency caused
by thrombocytopenia and DIC is characteristic of the M3 variant of AML. Tumour cells can infiltrate a variety of
tissues. Gum hypertrophy and infiltration, skin involvement and CNS disease are characteristic of M4 and M5 types.
Classification is usually based on the morphological criteria of the FAB scheme. This divides AML into eight variants and
the FAB subtypes are associated with characteristic patterns of cytochemical stains, immunophenotype and chromosomal
changes. The typical “myeloid immunophenotype” is CD13+, CD33+ and TdT- and special antibodies are helpful in the
diagnosis of AML M0, M6 or M7.
Although the distinct AML subtypes are in fact different genetic diseases their grouping together is valid as generally
their treatment and prognosis is similar. However, differences in treatment according to subtype have been introduced.
Cytogenetic abnormalities have major influence on prognosis. Acute leukemias of ambiguous lineage (also known as mixed
phenotype or biphenotypic acute leukemia) occur when the leukaemic cells cannot be classified as either myeloid or
lymphoid cells, or where both types of cells are present.
Investigation and Management
The general haematological and biochemical findings are similar to those seen in ALL. Tests for DIC are positive in
patients with M3 variant. Blood and urinary lysozyme may be raised in monocytic leukemias. Management is both
supportive and specific.
Prognosis
The prognosis for patients with AML has been improving steadily, particularly for younger patients. Perhaps 50% of
children and young adults may expect a long-term “cure”. Cytogenetic abnormalities and initial response to treatment are
major predictors of prognosis. For the elderly the situation is poor and only 5% of those over 65 years of age can
expect long-term remission.
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Questions
1. How would you differentiate ALL from AML?
2. Discuss the FAB classification of ALL & AML.
3. What Immunological Markers can be found in ALL?
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