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Objectives

In medical practice doctors are often confronted with difficult cases and want to refer to some helpful
information. Initially, rule-based systems had been developed and proved to be effective to some extent.
However, doctors felt it was difficult to express diagnostic logic as generally applicable rules required by a
decision support system. This is because doctors make a diagnosis not only by the rules clearly demonstrated in
textbooks, but also by evoking their memory of similar patients encountered before. These days, a huge volume
of information about patients and medical processes has been stored in clinical databases, which can be
compared to doctors’ memory. The aim of this study is to find the suitable method to retrieve similar cases from
the clinical database. The subjects of this study are the laboratory test data which are basically numerical and
ordinal data. There are some problems to handle laboratory test data. First, there are some variables whose
distributions can’t be identified, thus appropriate data transformations can’t be chosen. Second, some variables
contain numerous data like “<5”, “>100”, which can’t be calculated directly. Third, because some variables
correlated each other, simple similarity measure may not be proper. In this study, a new method was proposed,

by which these problems were resolved.

Methods and results
1. The method of retrieving the similar cases and its validation

The values for each variable were sorted in ascending order. A rank was assigned to each value accordingly
and in progressive order. The rank rif of the 1 th case in the fth variable was converted to Zi¢ ; Zie= (rir 1)/(M¢ 1),
where Mt is the highest rank for variable f. Zir lied between 0 and 1. By using this score, a distance between

two cases was calculates.
Blood count data (WBC, RBC, hemoglobin, hematocrit and platelet) of 3000 cases were used to validate the

method. From the data set, 100 sample cases were selected at random. The distance between each sample
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case and other cases were calculates. Euclidean distance and Mahalanobis distance using the score were
compared with Mahalanobis distance using raw data which is criterion of similarity measure.

Among the most similar 20 cases retrieved by using Mahalanobis distance calculated form the rank scores,
95% were coincident with those of the criterion. However, when using Euclidean distance, the coincident rates
was 70%.

2. Evaluation of the usefulness of the method

The data relevant to thyroid diseases (TSH, FT4, FT3, Tg, TrAb, TgAb, and McAb) of 1655 cases was used to
evaluate the usefulness of the method. From the data set, 96 cases with abnormal data were selected at random.
For each sample cases, the distance be‘_cween the sample case and the other cases were calculated.

To study the proper number of cases to be retrieved, 5, 10, 15 and 20 of the most similar cases were retrieved
by using Mahalanobis distance and we checked whether the diagnosis of the retrieved cases were consistent with
that of the sample case. According to the increase in the number of retrieved cases, the “hit rate” (percentage of
the sample cases that there was at least one case in the retrieved ones whose diagnosis was consistent with the
sample case) increased. On the other hand, the “consistent rate” (the rate of the cases whose diagnosis was
consistent with the sample case in the retrieved ones) decreased. The “consistent rate” was 32.4% and the “hit
rate” was 76.0% when the number of retrieved cases was 10, which was adopted as suitable number.

To study if using Mahalanobis distance as a similarity scale yields better result than Euclidean distance, the
consistent rate was compared. The “consistent rate” when Euclidean distance was used was 27.7% which was
less than the rate arrived at by using Mahalanobis distance (32.4%). Thus the Mahalanobis distance was
superior to Euclidean distance as a similarity measure.

To study the significance of distance value, we compared the “consistent rates” when the cut off points of the
distance value were set at 5, 3, and 2. The “consistent rates” were 31.0%, 28.9%, and 25.4%, when the cut off
points of the distance value were set at 5, 3, and 2, respectively. There results suggest that the distance value

itself does not have significant meaning.

Conclusions

The new method for retrieving the similar cases from the database of laboratory test results was proposed.
The data of laboratory test results include numerical data and ordinal data. All the raw data were transformed
into ranks and further into the scores ranged ﬁ'om 0 to 1, and Mahalanobis distance was calculated as the
similarity measure. It was verified by using numerical data that this data transformation did not affect the
result of similar case retrieval. This data transformation make it possible to calculate the distance in any
laboratory test results data. Calculation of Mahalanobis distance is more complicated than Euclidean distance.
But, the results using Mahalanobis distance were superior to that using Euclidean distance. As to the similar
case retrieval, the distance value itself did not have a significant meaning thus the cut off point of distance need
not be set. This method provides the basis for the retrieving the similar cases from the clinical database which

consist of semi-quantitative data set.
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