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..at National Reference Lab, Sector- 18, Rohini.

o Fully automated high throughput lab with rapid turnaround time (TAT)

« Cutting-edge technology to deliver the most accurate test results from the widest test menu

+ Dedicated central sample distribution facility for quick access and distribution of samples

« Conforms to strict international standards of quality and poised to handle the highest workload in Asia

« One stop solution for world-class diagnostics - pathology super specialized tests, radiology and cardiology
« An ergonomically designed and environment-friendly building
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Diagnosis of Leukemia Role of the Laboratory

Acute Leukemia

Rapid in ing thi fecular biclogy of acute leukemias are ing the app h to di is.p ication. and of these diseases.
This artiche will briefly review some of the basics of contemporary leukemia diagnosis.

The 2008 WHO classification of acute leukemia is based on clinical features, hal i i yts fics and genetics:itisa representation
of disfi islogic and clinically signs disease subiypes.

Genetic ch inAML and ALL are probably the most i

g feature for p

ubtype:

ThaFAE e oatnd whidresbased L e e
2008 WHO Classification of Acute Leukemia

p linically

«  Acute myeloid leukemia wil lities

= AMLwitht(8;21)(q22:q22); (RUNX1;RUNX1T1)

= AMLuwithinv(16)(p13.1922)ort{16:16)(p13.1:022); (CBFE-MYH11)

»  APLWitht{15:17){q22:q12); (PML-RARA)

»  AMLwitht(9;11)(p22,23); (MLLT3-MLL)

w  AMLwitht(6;8)(p23:934); (DEK-NUP214) The College of Aactican Parhologises
= AMLuwithinv(3)(g21926.2)ort(3;3)(q21:q26.2); (RNP1-EVI1) ! e it it B i

= AML(megakaryoblastic) witht(1:22)({p13:13); (RBM15-MKL1)

= Provisional entity: AMLwith mutated NPM1
»  Provisional entity: AMLwith mutated CEBRA

Ariste et

leukemia wil
+  Therapy- related myeloid neoplasms
+  Acute myeloid leukemia, nototherwise specified (NOS)
= AMLwith minimal differentiation
= AMLwithout maturation
= AMLwith maturation

= Acute myelomonocyticleukemia
= Acute moncblastic/monocytic leukemia
= Acuteerythroid leukemia

2 Pureerythroid leukemia

o Erythroleukemia, enythroid/myeloid
related to Down

+  MyeloidF

= Transientabnormal myelopoiesis

= Acutemy




+ + Inmswilh 1(8;21}, ipv{1ﬁ}.t[16:1ﬁ]nrt[15;1?]a diagnosis of AML is made +  NPM1 mutations are the most common genetic abnomality in AML Chronic Lymphocytic Leukemia and Other Lymphoid Leukemias
= Acuteundifferentiated leukemia EYa i btestiouie =2l occurring in 30% of adult de novo AML and in 60% of CN-AML and are | yinvestigati d are:
= " teleukemiawitht{3:22)(334:q11.2); BCR-ABL1 ¢  If other genetic abnormalities are present and the blast count is <20% a theab fFLT3-TDmutation,  ,  cRC and PBF examination
. . te leukemiawith t{v;11g23); MLL ty diagnosis of MDS is made. i b, B S phine bipsy gy
= i e id NOS Morphological evaluation is essential for identification of muttiineage dysplasia, +  CEBPAis found in 5-9% of AML usually in M1 & M2 mulpholuglcal subtypes 5 12 3 =
: 5 : for the identification of blasts with features of hypergranular or hypogranular and in 15% CN-AML; this mutation is d to be an independ ’ frsomcy /
= Mixed phenotype acute leukemia, T/myeloid, NOS acute promyelocytic leuk el teir el miescti ot p icmarker andis j witha progi d. Cytogeneticanalysis
= Mixedphenotype acute leukemia, NOS- meNﬂes eosinophils in AML with invi 16) ort{16;16) Molecular studies by FISH or PCR are utilized for deﬂnllwe I isandto e Mol ies by FIShor PCR
= Natral "l"ﬂf[NK]'W" 1 henotyal target therapy eg. APML with PML-RARAresponds tosp Refi
¥ FEETE
+ B homa, NOS Elone i insiz Sl e A ARSI 1. Betz BL, Hess JL Acute Myeloid Leukemia Diagnosis in the 21st Century.
+ i i homawith b liies  acute leukemia. It is essential for the diagnosis of all cases of AL, y levels 0'3_3”)' : P and low level disease persistence Arch Pathol Lab Med 2010;134{10): 1427-1432
= B lymphabiastic leukemiallymphoma with 13:22)(q34q11.2); BCR-  differentiated AML and mixed phenotype acute leukemia. Identification of PN OpEUCIN iy Joe pea T osniE 2. Arber DA. Algorithmic approach to the of leukemia: United
ABL1 pic patterns that D pecific di groups is useful It is expected that more targeted treatment will increase the demand for more States & Canadian Academy of Pathology (USCAP)
s B with v:1123); MLL for guiding genetic studi saphisticated moleculartesting. 3. ptra M, RathiS Poly iaVera. Today 2010 113-117
= B Iymphoblastic leukemiallymphoma with 1(12:21)(p13:q22); TEL- eg. Mﬁ_genic pam.am MPO+/ CD13+/CD33weak/HLA-DR+ CD34+/CD19+ Role of the Clinical Laboratory in Acute Leukemia Diagnosis 4. Kjeldsberg CR Pratical Diagnosis of Hematologic Disorders th ed.
AMLA characterizes AML with t{8:21)(q22:q22) 1. Peripheral biood examination
B i i ith by As aberrant ion is d, a battery of antibodies is i Dr. Anjali K. Kale MBBS, DCP, MD,FCAP
L Y ) = Gl 2. Bonemarrow: morphology Diplomate American Board of Pathol
s B i i ith hypodiploidy el Fi iCi Chief Consultant Pathologist National reference laboratory
o Dr. Lal PathLabs, New Delhi
» B witht(5;14)(q31:932); IL34GH  Cytogenetics Crlogeneticstudies r. Lal Pathi ew Delhi
» B lymphoblastic leukemialymphoma with 41;18){323;p13.1); E24.  Cytogenstics studlas should be performed on all new cases of acute leukemia ; FISH/PCR
PBX1 are foundi 40% of cases and FROM THE EDITOR'S DESK
; ; : c with clinical feat is essential for final conclusion
Diagnostic approach define 3 risk groups inAML and B- ALL.favorahIE.|nterrr|ed|ateandadverse ) Feuid otk = it et
1. Clnical hi 8 ehwaicad 60% of cases are cytogenefically normal (CN-AML) and are included in the Chronic myeloid leukemia biology of acute m|m |e|_|kg|'r||a are fransforming
- i 3 intermediate group, however prognosis depends on specific molecular Clmmal reamres especially splenomegaly, |nd|cala the need for further the to di icafion, and
2. Complete blood cell countand Peripheral blood smear b lities. for di is of CML. i prise CBC & PBF treatment of these cases. Molao.llar diagnostics in
3. B piration and frephine biopsy | In B-ALL to detect cryptic abnormalities such as t{12;21), molecular studies by exa.mlnauon bfne mi{.TwJ alsguale and trephine biopsy morphology and addition _|s pa\rlng. t.he way for targeted therapy and
4.1 henotyping of ic cells by flow cytometry or FISHorPCRareindicated L Tk S L personalized medicine.
immunchistochemisiry = L o S indicated to detect the presence of the BCR-ABL fusion gene and for monitoring In this issue, Dr Anjali Kale details the current AML
5. Bonemarmow cylogenetic studies o o ers . i therapy. classification with a particular emphasis on the need
i ¥ g prise complex karyotype, Flow cy i h not y for the di isof CMLin for a et to the di is and its
6. Molecularstudies in some cases balanced some of which most in chronic phase, however in blast cr:sas it can provide important information pacton th id leukemia and other malig:
Clinical Features therapy related disease. regarding blast ineage and can also suggest disease acceleration.

Clinical findings play animportant role in the 2008 WHO

Molecular Studies

Patients with AML and preceding history of MDS are di d as AML with

multilineage dysplasia.

Ifp treated with chemaotherapy, these cases are classified as therapy-
related AML: if a specific recurrent abnormality is present these are diagnosed as
AML with the specific chromosomal abnormality eqg. therapy-related AML with
t9;11).

Patients with Down syndrome are putin a separate category from the non-Dawn
syndrome cases.

Cyt ticall nu(malAMLﬂCN«AML] is a heterogeneous group in which gene
: highlysi forp i stratification.

Testing for NPM1, CEEPA. and FLT3-ITD mutations is recommended
forall cases CN-AML.

The class | mutations eq.| FLTZ} DDﬂfel a

and survival

|ate and

Class Il mutations CEEPAand NPM1 lead to impaired differentiation. occur early

Morphology and are proposed to be the initiating mutations. Class | and class || mutations
L y ionof a case of leukemia begins with perip occur fogether, however class |l mutations are mutually exclusive.

blood inati I ion of bone marrow aspirate and ci i - ot S

biopsy is recommended in all cases. Morphology remains the standard for 'ﬂ:?m : f'er e i w'_ o e

enumeration of blasts which are exp asap of cells 3

based on a 200-cell count in peripheral blocd and a SOD cell count in bone
Marrow.

cluded from the

+ In acute ery
blast count.

ia the erythroid p are

¢  FLT3-ITDs occur in many subiypes of AML including 30% of CN-AML and
are associated with a poor outcome.
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Polycythemia Vera

Major Criteria Minor Criteria

1. Hb>1B.5 g/dL in men or 16.5 gfdL in 1. Bone marrow showing
women, or Hb > 17 in men or >15in pani i
women if associated with 2g/dL increase 2. Serum EPO level
from baseline that is not atiributed to below the reference
comection of iron deficiency anemia. Hb or range for normal
Hct >88 percentile of reference range for |3 Endogenous eryihroid
agefsex/altitude or RCM >25% above mean colony formation
predicted value

2 Presence of JAKZ VB1TF or JAKZ exon 12
mutation

Diagnosis of PV requires both major critenia and one minor criterion or the
first major criteri d ty criteria.

Cytochemistry, which played a central role in older leukemia classification
schemes, is no longer required, although in rare cases it can be heipful in the
identification of mnnocy!lc differentiation. The current siandard of care is to
perform i h by i flow cy y to further
by lineage {e.q., myeloid leukemia, B-cell leukemia, and T-cell leukemia) and to
supplement the findings with other studies as discussedin this review.

ltisindeed da e to the previous
issue of INSIGHT and we confinue fo look forward o your valuable feedback and
suggestions to guide us in addressing the various issues in need of diagnostic
service.

‘We would welcome your valuable suggestions, queries and ideas fo help us
serve you better.

DrReena Nakra

Chief Editor,

Head Integration Group, M&A labs
E-mail: reena.nakra@lalpathlabs.com
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