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ABSTRACT

A neural network classification of flow cytometry data from 22 cancer patients into two
leukemia classes is described. This approach used a back-propagating neural network with
momentum. The optimal network architecture consisted of an input layer of 32 nodes, a
single log-sigmoid hidden layer with 10 neurons, and a log-sigmoid output layer with two
output neurons corresponding to the 2 classes present. The choice of this architecture, as
well as the generation and reduction of the training and test data, is also described.

Four triais were performed in which the network was trained with 16 of the 22 patient
data sets for 15000 epochs. The network performance was then tested with the remaining 6
data sets which consisted of 3 randomly chosen data sets for each of the two leukemia
classes. These tests yielded a classification accuracy of 91.6% based on diagnosis provided
by an independent clinical cancer laboratory.

This study has significance due to the use of a 2-dimensional pattem representation as
input to the network. This pattern, called a phenogram, provided a 1000X reduction of data
size while still retaining sutficient information for leukemia class differentiability. The use of
the phenogram, then, shows promise as flow cylometry is increasingly used to support
primary microscopy cancer diagnosis.

INTRODUCTION

The diagnosis and classification of lymphoid leukemias is a multivariate decision which
is traditionally made on the basis of morphology and cytochemistry as determined through
light microscopy [1]. This process is slow, and the visual discrimination of morphologic
features is subjective and requires significant training [4]. In addition, morphologic and
cytochemical analysis methods are unable to discriminate all malignancies.

The patterns of expression of monoclonal antibodies on a patients peripheral blood are
accepted as indicators of classes of hematological malignancies. Immunologic assessments
of cell surface antigen expression provide the necessary additional criterion for a more
comprehensive classification of malignant cells [3] from 60-70% for morphologic
classification of acute leukemias alone to 99% when immunophenotypic (flow cytometric)
information is included [2]. For this reason, cellular antigen expression statistics are often
used to support diagnosis.
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