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Dengue fever is one of the top ten global health threats, is endemic in more than 100 countries
[1]. In Paraguay, dengue has been endemic since 2009. When an outbreak occurs, the number of
non-recorded and under-registered cases increases due to the fact that confirmatory analyses are,
specially for developing countries, complex and expensive. For that reason, these laboratory tests
are not fully available. In these situations, detection of dengue cases becomes an important issue.
The problem consists of establishing some variables (associated with traditional laboratory results)
to determine a positive and a severe case of dengue [2].

For this type of prediction, this work proposes to analyze the association between laboratory
variables (from ambulatory and hospitalized patients) under suspicion of dengue in order to identify
which variables (or combination thereof) best predict positive and severe dengue cases.

The data set was extracted from medical records and consists of 72 laboratory variables that
also include, for experimental reasons, positive dengue tests, and its severity (OMS, 2009). The
variables were grouped by day, and standardized so that they had a 0 mean and a standard
deviation of 1.

Principal Component Analysis (PCA) was run on three subsets of the data, aiming at identifying
the proper variables for feature selection [3–5]. Records with missing data on the variables under
consideration were previously eliminated. In each of the three experiments or runs, the best 3
components were taken.

The table shows the results obtained from the selection of 16 blood counts and clinical variables
recorded on days 1, 2 and 3 of the disease. The first experiment takes data from 93 patients (50
positive, 43 negative dengue on day 1 of the symptoms); for these the PCA run explains 65.14% of
the accumulated variability and the variables are Absolute Neutrophils (PC1), Relative Neutrophils
(PC2) and Hemoglobin (PC3).

For the second experiment, 267 patients (125 positive, 142 negative dengue on day 2 of symp-
toms). In this run PCA explains 56.17% of the accumulated variance and the most representative
variables of each component are Absolute Neutrophils (PC1), Relative Lymphocytes (PC2) and
Erythrocytes (PC3).
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For the last experiment, 243 patients (125 positive, 118 negative dengue on day 3 of symptoms).
In this execution, PCA explains 55.78% of the accumulated variance and the most representative
variables of each component are Absolute Neutrophils (PC1), Absolute Lymphocytes (PC2) and
Hemoglobin (PC3).

So far, the variability explained by PCA in the first three days of the disease justifies further
variable and day group selections in order to identify attributes that allow a higher percentage of
variance to be explained. In additional runs, this can be accomplished by keeping the variables
with high contribution and bringing into the group the most promising of the remaining variables,
which can be completed within a reasonable time frame given the relatively low number of variables
in the dataset.

As the PCA tool requires all data cells to be non-empty, for future studies more data records
with the full set of 8-day observations will be needed in order to have more solid results. Notably,
the already known platelet counts variable got eliminated in our dataset because of too many
missing data in those critical records.
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