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Abstract.

Introduction: The incidence of common fusion transcripts in AML is 40-45%, but data from Indian
sub-continent is limited.

Aims & Objectives: The aim of the present study is to note the incidence of common fusion
transcripts of AML1-ETO, PML-RARA and CBFB-MYHI11 in adult and pediatric AML cases.
Materials & Methods: A total of 116 AML cases diagnosed on bone marrow, cytochemistry and
Flow-cytometry over a period of 2 year were enrolled and bone marrow samples in EDTA were
processed by multiplex RT-PCR assay.

Results: Of 116 cases, 96 (83%) were adult and 20 (17%) pediatric cases. A total of 39/116 (33.6%)
cases showed positivity for fusion transcripts of which 28/96 (29.16%) were adult and 11/20 (55%)
pediatric cases. Of the 28 positive adult cases, 14/96 (14.58%) were positive for AML1-ETO, 12/96
(12.5%) for PML-RARA and 2/96 (2.08%) for CBFp-MYHI11. In the 11 positive pediatric cases,
6/20 (30%) were positive for AML1-ETO, 3/20 (15%) for PML-RARA and 2/20 (10%) for CBFp-
MYH11.

Discussion & Conclusion: The incidence of the common fusion transcripts in our pilot study is in
accordance with that described in western studies. It is important to identify these transcripts as
they provide useful prognostic information to the treating clinician.

Introduction. The present WHO 2008 classification is
based on morphology, immunophenotyping, flow
cytometry, cytogenetics and molecular studies and
classifies AML into different categories. AML with
recurrent genetic abnormalities occupies an important

sub-group as the universal criteria for 20% blasts is not
necessary for diagnosis of leukemia, if any of the
abnormalities in the sub-group are present. Moreover,
the different genetic alterations imply prognostic
information to the treating clinician regarding the
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disease behavior and outcome. Though most of the
recurrent translocations can be detected using
conventional  karyotyping or  Fluorescent in
hybridization (FISH) technique, but these are either
cumbersome or costly and depend upon good quality
metaphases. Multiplex Reverse transcriptase PCR is a
relatively cost effective and sensitive procedure to
detect the common fusion transcripts and can be
utilized as an initial diagnostic screening assay in AML
cases.

Though many western studies have highlighted the
incidence of common fusion transcripts in AML, the
data from our sub-continent is limited. The aim of the
present pilot study is to note the incidence of the
common chimeric fusion transcripts of AMLI-ETO,
PML-RARA and CBFB-MYHI11 in adult and pediatric
AML cases using the multiplex RT-PCR assay.

Methodology. The present study is a prospective study
carried out over a period of 2 years (April 2010-March
2012) in the Department of Hematology of a tertiary
care and referral institute (PGIMER, Chandigarh) of
Northern India. The study involved 116 cases of AML
diagnosed on bone marrow examination, cytochemistry
and immunophenotyping. In each case a 2-3 ml Bone
marrow sample was collected for multiplex RT-PCR
assay. Total RNA was extracted from the sample using
the commercial kit (Qiagen Miniamp RNA blood Kit-
50 Reactions) according to the manufacturer’s
instructions and then reverse transcriptase reaction was
performed using the cDNA synthesis kit (Fermantas).
The quality of cDNA was analyzed using the primers
for beta-actin housekeeping gene. The multiplex RT-
PCR assay was then carried out using primers specific
(see Table 1 for primer sequences & product size) for
each of the above transcripts as per the protocol
designed by S.Pakakasama et al' in their study. In
addition to the above Multiplex RT-PCR, another
Multiplex RT-PCR was carried out separately in
suspected AML-M3 cases to detect all the three
isoforms of PML-RARA i.e. Ber 1 (intron 6): Long
isoform; Ber 2 (exon 6): Variable isoform and Ber 3
(intron 3): Short isoform (see Table 1 for primer
sequences and PCR product sizes for the primer pairs).
This PCR assay was carried out in following
conditions- Pre-Denaturation- 95¢-1 mt (one cycle);
Denaturation- 94c- Imt; Annealing- 65c-1 mt;
Extension- 72c- 1mt; (A total of 35 cycles); No final
extension needed. The PCR products were then run on
agarose gel and stained with ethidium bromide and
visualized under UV-Gel doc system. Positive controls

Table 1. Primer sequences used in both the multiplex RT-PCR
assay’s and the product sizes of the common transcripts.

::;::cnpt Primer Sequences Product size (bp)

AML CTACCGCAGCCATGAAGAACC 395

ETO AGAGGAAGGCCCATTGCTGAA

PML CAGTGTACGCCTTCTCCATCA 381

RARA GCTTGTAGATGCGGGGTAGA

CBFp GCAGGCAAGGTATATTTGAAGG 418

MYHI11 TCCTCTTCTCCTCATTCTGCTC

;‘;‘;:sscrlpt IPrimer Sequences Product size (bp)

PML-A1 CAGTGTACGCCTTCTCCATCA berl(A1-B)-381

PML-A2 CTGCTGGAGGCTGTGGAC ber2 (A1-B)-345
berl (A2-B)-1329

RARA-B GCTTGTAGATGCGGGGTAGA ber2 (A2-B)- 819
ber3 (A2-B)- 376
ber1(C1-D)-214
ber2 (C1-D)-178

PML-C1 TCAAGATGGAGTCTGAGGAGG | berl (C2-D)-688
ber2 (C2-D)- 652
ber3 (C2-D)- 289

for AML1-ETO and CBFB-MYHI11 were obtained
from Christian Medical College (CMC) Vellore, India.
For PML-RARA, bcerl, ber2 and ber 3 plasmids were
used as positive control in each run.

Ethical Justification. The blood sample used in the
study is withdrawn as a part of routine diagnostic
work-up of the patient and no additional sample pricks
were performed. Prior informed consent was taken
from all patients/guardians before withdrawl of sample.

Results. The multiplex RT-PCR reactions were carried
out in a total of 116 AML cases. Of these, 96 (83%)
were adult and 20 (17%) pediatric cases. The median
age in AML cases for adults was 42 years (range 14-40
years) and for pediatric was 6 years (range0.6-12
years). The male to female ratio in adult AML cases
was 1:1 and pediatric 2:1. A total of 39/116 (33.6%)
cases showed positivity for fusion transcripts of which
28/96 (29.16%) were adult and 11/20 (55%) pediatric
cases. The percentage positivity for the common fusion
transcripts in adult and pediatric cases is outlined in
Table 2. Figure 1 shows the positive band positions
for the different chimeric transcripts in AML cases and
Figure 2 highlights the positivity for berl isoform of
PML-RARA in the separately run multiplex RT-PCR.

Discussion. In the present study, multiplex RT-PCR
was performed for common fusion transcripts of
AMLI1-ETO, PML-RARA and CBFB-MYHI1 asitis a
very cost effective screening procedure in a resource
constraint setting.

Table II Positivity of adult and pediatric cases for different fusion transcripts
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Age group Positive cases AML1-ETO PML-RARA CBFB-MYHI11
Adult 28/96 (29.16%) 14/96 (14.58%) 12/96 (12.5%) 2/96 (2.08%)
Pediatric 11/20 (55%) 6/20 (30%) 3/20 (15%) 2/20 (10%)
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Figure 1. Multiplex RT-PCR gel highlighting positivity for
different fusion transcripts in AML cases. Lane 3: Negative control.
Lane 5: Positive for Inv16 (418bp). Lane 6: Positive for PML-
RARA (381bp). Lane 7: Positive for AML1-ETO (395bp). Lane 8:
Positive Control AML1-ETO (395bp)

Lanel 2 3 4 5 6 7 8

Lane9 10 11 12 13 14 15 16

Figure 2. Multiplex RT-PCR gel for PML-RARA showing berl
isoform positivity. Lane 2: Positive control berl (A1-B primer set)-
381bp. Lane 3: A case of AML-M3 positive for berl isoform. Lane
6: Positive control ber3 (A2-B primer set)- 376bp. Lane 10:
Positive control berl (C1-D primer set)- 214bp. Lane 11: Same
case of AML-M3 positive for berl isoform. Lane 14: Positive
control ber3 (C2-D primer set)- 289bp. Lane 1, 5, 9, 13: Negative
controls with each primer set.

The incidence of the common fusion transcripts in
present study was 33.6%. The same is in accordance
with other studies from Asian'? and Western®*’
countries. Table 3 and 4 highlights the positivity of
common fusion transcripts in various AML studies in
both adult and pediatric cases.

AMLI1-ETO was the most common fusion transcript
noted in both adult (14.58%) and pediatric (30%)
cases. The incidence of AML1-ETO and PML-RARA
is higher in our adult AML cases as compared to the
study in west. This can be partly explained due to a
smaller sample size in our study, more clustering of
cases as our being a tertiary referral hospital or due to
certain ethnic, genetic and environmental factors,
which need to be evaluated in further prospective
studies. In all 39 positive cases a retrospective
evaluation of morphology was also done to do a
morphological-genotypic correlation. A concordance
rate of 82% was noted between morphology and
genotype in adult cases and 91% in pediatric cases. The
classical morphology was able to predict genotype
accurately (100%) in inv16 positive cases i.e. AML-
M4 with Eo on morphology. This was followed by an
accuracy of 85% for AML-ETO cases (AML-M2 with
Eo) and 80% for AML-M3 cases (classical
promyelocytes with aeur rods). Lower predictability for
AML-ETO and PML-RARA is noted because cases
with classical morphology were only considered but it
is well described that AML-MI1 cases on morphology
can also show AML-ETO positivity and PML-RARA
positivity can also be seen in other morphological
variants of AML-M3. However there was a better
correlation with genotype and morphology in PML-
RARA cases if immunophenotype findings of CD34
and HLA-DR negativity were taken into account
(95%).

Disease monitoring by RT-PCR is presently being
done only for PML-RARA cases in our institute, with
evaluation at either post induction or post consolidation
phase in cases with complete morphological and
hematological remission. In present study, follow-up
data on RT-PCR is available for only 4 adult and 1
pediatric case positive for PML-RARA. Of these all

Table 3. Shows the incidence of common transcripts in AML in
various studies

Incidence of
Number of .

Study AML cases Fus101.1
Transcripts

1) Present study 116 39 (33.6%)

3
2) Olesen et al 233 54 (23%)
7
3) Strehl et al 67 24 (44%)
T
4) Pakakasama et al 20 5(25%)
5
5) Pallisgard et al 102 45 (44%)
2
6) Hyun-Jung Choi et al 213 83(39%)
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Table 4. Highlights positivity of various fusion transcripts in adult and pediatric studies

Study Adult Pediatric

AML-ETO PML-RARA CBFB-MYHI11 AML-ETO PML-RARA CBFB-MYHI11
1.Present study 14.58% 12.5% 2.08% 30.0% 15.0% 10.0%
2.Pakakasama et al' - - - 20% 5% -
3. Olesen et al’ 4.6% 4.2% 6.6% 22.2% 22.2% 5.5%
4 Hyung-Jung Choi et al® 12.6% 16.3% 1.6% 30.4% 17.4% -

were negative for PML-RARA transcript by RT-PCR
post consolidation except for one adult case which
showed persistent positivity for berl transcript of
PML-RARA on RT-PCR despite hematological and
morphological remission.

Various studies®® have highlighted comparable or
slightly higher sensitivity of RT-PCR as compared to
cytogenetic/FISH analysis in detecting recurrent fusion
transcripts in AML. It is impressed upon in these
studies that routine cytogenetic analysis should be done
in all AML cases to identify genetic abnormalities in
AML and RT-PCR should always supplement it to
define variant/cryptic translocations or detect fusion
transcripts in cases with poor quality metaphases on

References:

1. Pakakasama S, Kajanachumpol S, Kanjanapongkul S, Sirachainan
N, Meekaewkunchoen A, Ningsanond V, Hongeng S. Simple
multiplex RT-PCR for identifying common fusion transcripts in
childhood acute leukemia. Int. J Lab. Hemat. 2008; 30: 286-291.

2. Hyun-Jung Choi, Hye-Ran Kim, Myung-Geun Shin, Hoon Kook,
Hyeoung-Joon Kim, Jong-Hee Shin, Soon-Pal Suh, Dong-Wook
Ryang. Spectra of Chromosomal Aberrations in 325 Leukemia
Patients and Implications for the Development of New Molecular
Detection Systems. J Korean Med Sci. 2011; 26: 886-892.
PMid:21738341 PMCid:3124718

3. Lene Hyldahl Olesen, Niels Clausen, Andreja Dimitrijevic, Gitte
Kerndrup, Eigil Kjeldsen, Peter Hokland. Prospective application
of a multiplex reverse transcription polymerase chain reaction
assay for the detection of balanced translocations in leukemia: a
single-laboratory study of 390 pediatric and adult patients. British
Journal of Hematology 2004; 127: 59-66.
http://dx.doi.org/10.1111/].1365-2141.2004.05161.x
PMid:15384978

4. Strehl S, Konig M, Mann G, Haas OA. Multiplex reverse
transcriptase-polymerase chain reaction screening in childhood
acute myeloblastic leukemia. Blood 2001; 97: 805-808.
http://dx.doi.org/10.1182/blood.V97.3.805 PMid:11157501

5. Pallisgaard N, Hokland P, Riishoj DC, Pedersen B, Jorgensen P.
Multiplex reverse transcription-polymerase chain reaction for
simultaneous screening of 29 translocations and chromosomal
aberrations in acute leukemia. Blood 1998; 92: 574-588.

cytogenetics. However we could not carry out detailed
cytogenetic analysis or FISH in any of our AML cases
due to technical limitations and cost factor and hence a
comparison could not be highlighted between these
techniques in our study.

Take Home Message. Multiplex RT-PCR is not only a
sensitive technique than conventional cytogenetics or
but also is easy to perform and less time consuming.

Screening for the common fusion transcripts should
be routinely carried out in all AML cases as it guides
the clinician in taking important therapeutic decisions
and provides prognostic information.

PMid:9657758

6. Krzysztof Mro’zek, Thomas W. Prior, Colin Edwards, Guido
Marcucci, Andrew J. Carroll, Pamela J. Snyder, Prasad R.K.
Koduru, Karl S. Theil, Mark J. Pettenati, Kellie J. Archer, Michael
A. Caligiuri, James W. Vardiman, Jonathan E. Kolitz, Richard A.
Larson, and Clara D. Bloomfield. Comparison of Cytogenetic and
Molecular Genetic Detection of t(8;21) and inv(16) in a
Prospective Series of Adults With De Novo Acute Myeloid
Leukemia: A Cancer and Leukemia Group B Study. Journal of
Clinical Oncology, 2001; 19 (9): 2482-2492. PMid:11331327

7. Krauter J, Peter W, Pascheberg U, Heinze B, Bergmann L, Hoelzer
D, Liibbert M, Schlimok G, Arnold R, Kirchner H, Port M, Ganser
A, Heil G. Detection of karyotypic aberrations in acute
myeloblastic leukaemia: a prospective comparison between
PCR/FISH and standard cytogenetics in 140 patients with de novo
AML. Br J Haematol. 1998; 103(1): 72-78.
http://dx.doi.org/10.1046/1.1365-2141.1998.00926.x
PMid:9792292

8. Stefan Fro“hling, Silvia Skelin, Claudia Liebisch, Claudia Scholl,
Richard F. Schlenk, Hartmut Do hner, and Konstanze Do hner for
the Acute Myeloid Leukemia Study Group Ulm. Comparison of
Cytogenetic and Molecular Cytogenetic Detection of Chromosome
Abnormalities in 240 Consecutive Adult Patients With Acute
Myeloid Leukemia. Journal of Clinical Oncology 2002; 20 (10):
2480-2485. http://dx.doi.org/10.1200/JC0O.2002.08.155
PMid:12011125

Mediterr ] Hematol Infect Dis 2012; 4: Open Journal System




[image: Image CrossRef]MEDITERRANEAN JOURNAL OF HEMATOLOGY AND INFECTIOUS DISEASES

www.mjhid.org ISSN 2035-3006





Original Article 



[bookmark: _GoBack]Incidence of Common Fusion Transcripts in Adult and Pediatric Acute Myeloid Leukemia (AML) Cases: Experience of a Tertiary Care Research institute



Prateek Bhatia1, Jogeshwar Binota2, Neelam Varma3, RK Marwaha4, Pankaj Malhotra5 and Subhash Varma6



Assistant Professor- Pediatrics1, Senior Laboratory Technician-Hematology2, Professor and Head -Hematology3, Professor – Pediatric Hemato-oncology4, Additional Professor- Internal Medicine5, Professor & Head – Internal Medicine, Post Graduate Institute of Medical Education and Research, Chandigarh6



Correspondence to: Dr. Prateek Bhatia, Assistant Professor. Department of Pediatrics, PGIMER, Chandigarh. Tel. +91-0172-2755329/+91-9417186867/+91-9914208329. E-mail: prateekbhatia@redifmail.com



Competing interests: The authors have declared that no competing interests exist.



Published: June 20, 2012

Received: May 5, 2012

Accepted: May 29, 2012

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Mediterr J Hematol Infect Dis 2012, 4(1): e2012042, DOI 10.4084/MJHID.2012.042

This article is available from: http://www.mjhid.org/article/view/10344 

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. 



Abstract. 

Introduction: The incidence of common fusion transcripts in AML is 40-45%, but data from Indian sub-continent is limited. 

Aims & Objectives: The aim of the present study is to note the incidence of common fusion transcripts of AML1-ETO, PML-RARA and CBFβ-MYH11 in adult and pediatric AML cases. Materials & Methods: A total of 116 AML cases diagnosed on bone marrow, cytochemistry and Flow-cytometry over a period of 2 year were enrolled and bone marrow samples in EDTA were processed by multiplex RT-PCR assay. 

Results: Of 116 cases, 96 (83%) were adult and 20 (17%) pediatric cases. A total of 39/116 (33.6%) cases showed positivity for fusion transcripts of which 28/96 (29.16%) were adult and 11/20 (55%) pediatric cases. Of the 28 positive adult cases, 14/96 (14.58%) were positive for AML1-ETO, 12/96 (12.5%) for PML-RARA and 2/96 (2.08%) for CBFβ-MYH11. In the 11 positive pediatric cases, 6/20 (30%) were positive for AML1-ETO, 3/20 (15%) for PML-RARA and 2/20 (10%) for CBFβ-MYH11. 

Discussion & Conclusion: The incidence of the common fusion transcripts in our pilot study is in accordance with that described in western studies. It is important to identify these transcripts as they provide useful prognostic information to the treating clinician.
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Introduction. The present WHO 2008 classification is based on morphology, immunophenotyping, flow cytometry, cytogenetics and molecular studies and classifies AML into different categories. AML with recurrent genetic abnormalities occupies an important sub-group as the universal criteria for 20% blasts is not necessary for diagnosis of leukemia, if any of the abnormalities in the sub-group are present. Moreover, the different genetic alterations imply prognostic information to the treating clinician regarding the disease behavior and outcome. Though most of the recurrent translocations can be detected using conventional karyotyping or Fluorescent in hybridization (FISH) technique, but these are either cumbersome or costly and depend upon good quality metaphases. Multiplex Reverse transcriptase PCR is a relatively cost effective and sensitive procedure to detect the common fusion transcripts and can be utilized as an initial diagnostic screening assay in AML cases.

Though many western studies have highlighted the incidence of common fusion transcripts in AML, the data from our sub-continent is limited. The aim of the present pilot study is to note the incidence of the common chimeric fusion transcripts of AML1-ETO, PML-RARA and CBFβ-MYH11 in adult and pediatric AML cases using the multiplex RT-PCR assay.



Methodology. The present study is a prospective study carried out over a period of 2 years (April 2010-March 2012) in the Department of Hematology of a tertiary care and referral institute (PGIMER, Chandigarh) of Northern India. The study involved 116 cases of AML diagnosed on bone marrow examination, cytochemistry and immunophenotyping. In each case a 2-3 ml Bone marrow sample was collected for multiplex RT-PCR assay. Total RNA was extracted from the sample using the commercial kit (Qiagen Miniamp RNA blood Kit-50 Reactions) according to the manufacturer’s instructions and then reverse transcriptase reaction was performed using the cDNA synthesis kit (Fermantas). The quality of cDNA was analyzed using the primers for beta-actin housekeeping gene. The multiplex RT-PCR assay was then carried out using primers specific (see Table 1 for primer sequences & product size) for each of the above transcripts as per the protocol designed by S.Pakakasama et al1 in their study. In addition to the above Multiplex RT-PCR, another Multiplex RT-PCR was carried out separately in suspected AML-M3 cases to detect all the three isoforms of PML-RARA i.e. Bcr 1 (intron 6): Long isoform; Bcr 2 (exon 6): Variable isoform and Bcr 3 (intron 3): Short isoform (see Table 1 for primer sequences and PCR product sizes for the primer pairs). This PCR assay was carried out in following conditions- Pre-Denaturation- 95c-1 mt (one cycle); Denaturation- 94c- 1mt; Annealing- 65c-1 mt; Extension- 72c- 1mt; (A total of 35 cycles); No final extension needed. The PCR products were then run on agarose gel and stained with ethidium bromide and visualized under UV-Gel doc system. Positive controls 

Table 1. Primer sequences used in both the multiplex RT-PCR assay’s and the product sizes of the common transcripts. 

		Transcript genes

		Primer Sequences

		Product size (bp)



		AML

ETO

		CTACCGCAGCCATGAAGAACC 

AGAGGAAGGCCCATTGCTGAA 

		395



		PML

RARA

		CAGTGTACGCCTTCTCCATCA

GCTTGTAGATGCGGGGTAGA 

		381



		CBFβ

MYH11

		GCAGGCAAGGTATATTTGAAGG 

TCCTCTTCTCCTCATTCTGCTC 

		418



		Transcript genes

		Primer Sequences

		Product size (bp)



		PML-A1

		CAGTGTACGCCTTCTCCATCA

		bcr1(A1-B)-381 bcr2 (A1-B)-345

bcr1 (A2-B)-1329

bcr2 (A2-B)- 819

bcr3 (A2-B)- 376



		PML-A2

		CTGCTGGAGGCTGTGGAC

		



		RARA-B

		GCTTGTAGATGCGGGGTAGA

		



		PML-C1

		TCAAGATGGAGTCTGAGGAGG

		bcr1(C1-D)-214 bcr2 (C1-D)-178

bcr1 (C2-D)-688

bcr2 (C2-D)- 652

bcr3 (C2-D)- 289





for AML1-ETO and CBFβ-MYH11 were obtained from Christian Medical College (CMC) Vellore, India. For PML-RARA, bcr1, bcr2 and bcr 3 plasmids were used as positive control in each run.



Ethical Justification. The blood sample used in the study is withdrawn as a part of routine diagnostic work-up of the patient and no additional sample pricks were performed. Prior informed consent was taken from all patients/guardians before withdrawl of sample. 



Results. The multiplex RT-PCR reactions were carried out in a total of 116 AML cases. Of these, 96 (83%) were adult and 20 (17%) pediatric cases. The median age in AML cases for adults was 42 years (range 14-40 years) and for pediatric was 6 years (range0.6-12 years). The male to female ratio in adult AML cases was 1:1 and pediatric 2:1. A total of 39/116 (33.6%) cases showed positivity for fusion transcripts of which 28/96 (29.16%) were adult and 11/20 (55%) pediatric cases. The percentage positivity for the common fusion transcripts in adult and pediatric cases is outlined in Table 2. Figure 1 shows the positive band positions for the different chimeric transcripts in AML cases and Figure 2 highlights the positivity for bcr1 isoform of PML-RARA in the separately run multiplex RT-PCR. 



Discussion. In the present study, multiplex RT-PCR was performed for common fusion transcripts of AML1-ETO, PML-RARA and CBFβ-MYH11 as it is a very cost effective screening procedure in a resource constraint setting. 
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Table II Positivity of adult and pediatric cases for different fusion transcripts

		Age group

		Positive cases

		AML1-ETO 

		PML-RARA

		CBFB-MYH11



		Adult

		28/96 (29.16%)

		14/96 (14.58%)

		12/96 (12.5%)

		2/96 (2.08%)



		Pediatric

		11/20 (55%)

		6/20 (30%)

		3/20 (15%)

		2/20 (10%)
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Figure 1. Multiplex RT-PCR gel highlighting positivity for different fusion transcripts in AML cases. Lane 3: Negative control. Lane 5: Positive for Inv16 (418bp). Lane 6: Positive for PML-RARA (381bp). Lane 7: Positive for AML1-ETO (395bp). Lane 8: Positive Control AML1-ETO (395bp) 
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Figure 2. Multiplex RT-PCR gel for PML-RARA showing bcr1 isoform positivity. Lane 2: Positive control bcr1 (A1-B primer set)- 381bp. Lane 3: A case of AML-M3 positive for bcr1 isoform. Lane 6: Positive control bcr3 (A2-B primer set)- 376bp. Lane 10: Positive control bcr1 (C1-D primer set)- 214bp. Lane 11: Same case of AML-M3 positive for bcr1 isoform. Lane 14: Positive control bcr3 (C2-D primer set)- 289bp. Lane 1, 5, 9, 13: Negative controls with each primer set.

The incidence of the common fusion transcripts in present study was 33.6%. The same is in accordance with other studies from Asian1,2 and Western3,4,5 countries. Table 3 and 4 highlights the positivity of common fusion transcripts in various AML studies in both adult and pediatric cases. 

AML1-ETO was the most common fusion transcript noted in both adult (14.58%) and pediatric (30%) cases. The incidence of AML1-ETO and PML-RARA is higher in our adult AML cases as compared to the study in west. This can be partly explained due to a smaller sample size in our study, more clustering of cases as our being a tertiary referral hospital or due to certain ethnic, genetic and environmental factors, which need to be evaluated in further prospective studies. In all 39 positive cases a retrospective evaluation of morphology was also done to do a morphological-genotypic correlation. A concordance rate of 82% was noted between morphology and genotype in adult cases and 91% in pediatric cases. The classical morphology was able to predict genotype accurately (100%) in inv16 positive cases i.e. AML-M4 with Eo on morphology. This was followed by an accuracy of 85% for AML-ETO cases (AML-M2 with Eo) and 80% for AML-M3 cases (classical promyelocytes with aeur rods). Lower predictability for AML-ETO and PML-RARA is noted because cases with classical morphology were only considered but it is well described that AML-M1 cases on morphology can also show AML-ETO positivity and PML-RARA positivity can also be seen in other morphological variants of AML-M3. However there was a better correlation with genotype and morphology in PML-RARA cases if immunophenotype findings of CD34 and HLA-DR negativity were taken into account (95%). 

Disease monitoring by RT-PCR is presently being done only for PML-RARA cases in our institute, with evaluation at either post induction or post consolidation phase in cases with complete morphological and hematological remission. In present study, follow-up data on RT-PCR is available for only 4 adult and 1 pediatric case positive for PML-RARA. Of these all


Table 3. Shows the incidence of common transcripts in AML in various studies

		Study

		Number of AML cases

		Incidence of Fusion Transcripts



		1) Present study 

		116

		39 (33.6%)



		2) Olesen et al3

		233

		54 (23%)



		3) Strehl et al4 

		67

		24 (44%)



		4) Pakakasama et al1 

		20

		5 (25%)



		5) Pallisgard et al5 

		102

		45 (44%)



		6) Hyun-Jung Choi et al2

		213

		83(39%)







Table 4. Highlights positivity of various fusion transcripts in adult and pediatric studies

		Study

		Adult

		Pediatric



		

		AML-ETO

		PML-RARA

		CBFβ-MYH11

		AML-ETO

		PML-RARA

		CBFβ-MYH11



		1.Present study

		14.58%

		12.5%

		2.08%

		30.0%

		15.0%

		10.0%



		2.Pakakasama et al1

		-

		-

		-

		20%

		5%

		-



		3. Olesen et al3

		4.6%

		4.2%

		6.6%

		22.2%

		22.2%

		5.5%



		4.Hyung-Jung Choi et al2

		12.6%

		16.3%

		1.6%

		30.4%

		17.4%

		-









were negative for PML-RARA transcript by RT-PCR post consolidation except for one adult case which showed persistent positivity for bcr1 transcript of PML-RARA on RT-PCR despite hematological and morphological remission.

Various studies6-8 have highlighted comparable or slightly higher sensitivity of RT-PCR as compared to cytogenetic/FISH analysis in detecting recurrent fusion transcripts in AML. It is impressed upon in these studies that routine cytogenetic analysis should be done in all AML cases to identify genetic abnormalities in AML and RT-PCR should always supplement it to define variant/cryptic translocations or detect fusion transcripts in cases with poor quality metaphases on cytogenetics. However we could not carry out detailed cytogenetic analysis or FISH in any of our AML cases due to technical limitations and cost factor and hence a comparison could not be highlighted between these techniques in our study. 



Take Home Message. Multiplex RT-PCR is not only a sensitive technique than conventional cytogenetics or but also is easy to perform and less time consuming.

Screening for the common fusion transcripts should be routinely carried out in all AML cases as it guides the clinician in taking important therapeutic decisions and provides prognostic information.
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