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Introduction & Motivation Machine Learning Methods Results
= With cancer being a leading cause of death worldwide, it is of utmost = 16 models were fitted: 8 decision trees & 8 artificial neural networks (ANN)  Method#2: Artificial Neural Networks
importance to detect it at an early stage - Each method was fitted for four different training and testing levels as well Table 3: Accuracy of artificial neural networks
= One possible way to detect cancers early and recognize its correct as each of those were fitted with and without MPO as a predictor variable
sub-type is through the use of biomarkers - The overall goal is to analyze the effect of MPO in classifying AML in Training Testing Accuracy Accuracy
= Clinical diagnosis and classification of Acute Leukemias is primarily comparison to ALL, MPAL, normal and inconclusive results 139 (~80%) 5 (~20%) 1.00 0.885714
performed via morphological identification and cytochemistry .. 130 (~75%) 4 (~25%) 0.977272 0.909091
. . . . _ . . Method#1: Decision Trees
analysis, while the final confirmation is obtained via . o . 122 (~70%) 2 (~30%) 0.961538 0.788462
immunophenotyping (IPT) = Eight decision trees were fitted 7 ot %
P yping The original t " 4 us 113 (~65%) 61 (~35%) 0.950820 0.836066
- The former two methods are available at GMC Nagpur but they have ' € origina re.e Wés €n pruned using a & L
to send samples to Tata Memorial Mumbai for the IPT test K-Told cross validation method to reduce e :
o o o Overfltt]ng inte Internal Gender W]th MPO
= Thus, we have used the clinical data collected from morphological o o : All ANN fit contain one hidden layer
tests and cytochemistry analysis and applied machine learning * The lowest cross-valldathn error / \ / \ . The neural network with MPO has an
methods to identify the most critical variable (biomarker) for the cohrrehspon:s toa ;Ompbleﬁlc’ity parametir, i ?Ccflﬁ GCyt Otf' 10‘17."? at the 80/20
PIPPPY ! which is then used to build a tree with a - | ~ raining-testing spti
classification of leukemia subtypes siven number of terminal nodes | S = ) In the model, MPO has the highest
v u 1 . o .
. o e weight at 120.02. This is significant in
My eloper oxidase (MP O) . pecision tree components" Hb thisgcase as there is only gon£ hidden
« MPO is an enzyme found in the white blood cells that is released when ~ Method#2: Artificial Neural Networks idder o layer
the arterial wall is inflamed® = Eight artificial neural networks were fitted nput () PAS
= Significant in classifying 5 out of the 8 subtypes of AML? = The activation used is the sigmoid function | f,,"’ \ N\ Outpu
) . — .E“H,ff-h? LII_; R‘-.I u._ - -_
. A 2012 study3 found that MPO expression in AML may help to identify that has the following form: XN T
patients that will benefit from stem cell transplantation 0(x) = — ﬁf:ﬂ ~ /f - oy B O Without MPO
_ = NN ST o, The neural network without MPO
/- N H.._Km--__--f ar — Gender .C.) &\ R
Cllnlcal Data - One, two, and three hidden layers were all | “‘\a/ g} Ol \ performs S’Qd”’lf icantly worse than the
: : . . — 0 PRl revious mode
The data consists of 174 observations of 15 variables. Of these tested. One hidden layer performed the s Fe D W\ A Prhe accuracy drops from 100% to
— A5 \e g . . or .o
variables, ten are binary, four are numerical, and the dependent best in all the eight cases Neural network components> Me ; /—%L % = 90.91%, again  signifying the
variable (immunophenotyping diagnosis) is categorical with five levels Results s ’C}%f_g/;_— )-oTsBe7__,()IPT ; ;%iortance of MPO as an indicator of
Table 1: Description of variables in this study (Kodate et. al., 2018) TLC .(-/.‘:i?’
Method#1: Decision Trees o RST
Age Numerical Table 2: Accuracy of decision tree models & (;é"’
Gender Binary Male or female PAS »(:
H Binar Present or absent : :
, Y Training Testing Terminal Nodes Accuracy Terminal Nodes Accuracy Best fit ANN without MPO
S Binary Present or absent
Me Binary Present or absent (~80%) 5 (~20%) 2 97.14% 5 91.43% CO“CI Usions
B Binary Present or absent (~75%) 4 (~25%) 2 97.14% / /5%
TLC Numerica 122 (~70%) 2 (~30%) ) 97 14 3 89 69% A total of 16 models were fitted with the highest accuracy being 100% in
Hlb Numer!ca (~65%) 1 (~35%) 5 97 149 5 73 779 classifying AML against ALL, MPAL, normal, and inconclusive patients
I Numerica size of tree - The highest accuracy model was the artificial neural network with 80%
PAS Binary Present or absent 1 g . | MPO\I traini d 20% testing dat lit
MPO Binary Present or absent " 1 | raining an o testing data sp
- Categorical AML, ALL, MPAL, . A With MPO = MPO was clearly a significant indicator of the presence of AML, as it had
Normal, Inconclusive ¢ o "1 o'’ In decision tree with MPO, decreased the accuracy greatly in both cases when removed from the
0 Hepatomega[y: en[argement of the liver % - 0.8 08 all training and testing sets model
. . - 06 s perform the same, with the
= Splenomegaly: enlargement of the spleen 5 optimal tree con tc,zinin ‘WO
= Mediastinal mass: benign or cancerous growth of the chest area, - . o tgrminal nodes 3 ACknOWIEdg mentS
separating the lungs - - Tos ¢ 2'2 - 2'2 The overall accuracy of the . L .
= Total leucocyte count: can signify the presence of leukemia when rapidly model is 97.14% - Rowan University IRB (Institutional Review Board) for carefully
broduced (another name for white blood cells) cOmple;pity parameter and best fit tree with MPO evaluating the study protocol
= Hemoglobin: protein in red blood cells that carry oxygen throughout the size ofree ot « The Rowan University Seed Funding Program
oody - can signify leukemia in low counts 1 - : : : : : :
d shity _y . & ? ? 505 T s 5 Without MPO - Chemical Engineering Department at Rowan University, NJ, USA
= Platelet count: low counts can signify leukemia/chemotherapy < () When MPO is removed. the . .
= Periodic Acid Schiff: displays glycogen and mucopolysaccarides, patterns : @ P e fit tree contains 5 * Hematopathology Department at the Government Medical College in
can be characteristic of lymphoblastic leukemia @ 99029%0 terminal nodes and has an Nagpur, Maharashtra, India for providing resources for collection of the
= Immunophenotyping diagnosis: a blood sample that may detect leukemias ¢ . ﬁ \ accuracy of 91.43% diagnostic data
through the presence or absence of white blood cell antigens < , 0 ;800 _
Levels: Acute myeloid leukemia (AML), acute lymphoblastic leukemia = | [ | jeszigi Marel; Jeera 383“ 55t Contact Information:
(ALL), mixed-phenotype acute leukemia (MPAL), normal, inconclusive o 018 025 g Fig ':§;§g 8“5“" 8 Katherine Schmidt - schmidté@students.rowan.edu
1“MPO-Practitioner-One-Pager-CHL-D0O06b.pdf.” . P . A _.0 > - Dr. P . Kod k . il
2WHO Classification of acute myeloid leukemias (AML). Retrieved April 23, 2019, from Complexity Parameter and best fit tree without MPO r. Purnima Kodate - m purn]ma@gma] .com
http://h threview. /WHO-Review/Outline/Chapter4.ht o g . .
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