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It is a laboratory finding and not a diagnosis; there-
fore it can be the result of a wide spectrum of patho-
physiological conditions that call for different ther-
apeutic approaches.

Knowledge discovery in databases is the comput-
ing process of finding useful hidden information in
large datasets3-5. Data Mining is one step during the
process of knowledge discovery. It consists of min-
ing algorithms which reproduce a set of patterns that
can be further applied to other databases. Statis-
tics, machine learning, database techniques, pattern
recognition, and optimization techniques are the
main tools of Data Mining3-5.

The aim of this study was to compare Data Min-
ing diagnosis with clinical diagnosis by applying a
Data Miner (DM) to a clinical dataset of infertile
men with azoospermia.

SUBJECTS AND METHODOLOGY

Clinical notes of 3000 infertile men evaluated at
the outpatient clinic of the Unit of Reproductive
Endocrinology from 1990 to 2004 were studied ret-
rospectively. Of these subjects, 204 men with
azoospermia were identified (6.8%). Full history was
retrieved from 147 of these men. A database con-
sisting of eleven clinical and laboratory parameters
was constructed: 1) age, 2) referral reason (present-
ing complaint), 3) personal andrologic history, 4)
presence of secondary sex characteristics, 5) mean
testicular volume, 6) presence of varicocele, 7) fol-
licular stimulating hormone (FSH) serum levels, 8)
luteinizing hormone (LH) serum levels, 9) testoster-
one (T) serum levels, 10) sperm volume and 11)
cytopathology findings from testicular fine needle
aspiration biopsies (FNA).

The cohort of azoospermic men was clinically
classified into four subgroups: a) eugonadal men
with obstructive azoospermia (n=63, 42.8%), b)
eugonadal men with non-obstructive azoospermia
(n=71, 48.3%), c) hypergonadotropic hypogonadal
men (n=2, 1.4%) and d) hypogonadotropic hypog-
onadal men (n=11, 7.5%) (Table 1).

Secondary sexual characteristics, mean testicu-
lar volume, serum levels of FSH, LH and T were
clinically considered as primary factors for Data

Table 1. Clinical classification of azoospermia.

n %

Hypogonadism 13 8.9

Hypergonadotropic 2 1.4

(primary testicular failure)

Hypogonadotropic 11 7.5

(secondary testicular failure)

Eugonadism 134 91.1

Non-obstructive azoospermia 71 48.3

(impaired spermatogenesis)

Obstructive azoospermia 63 42.8

Total 147 100.0

Mining, whereas the rest of the parameters were
considered as secondary factors for the computing
process. Cytopathology findings were excluded from
further analysis because of the significant number
of missing data (34/147, 23%).

The data from the patient files were manually
entered in a computer database (Microsoft Excel
for Windows®, Microsoft Office 2003). Finally, the
database was transferred from Excel to a DataBase2
file so that it be compatible with the DM (DB2/In-
telligent Miner for Data ®, IBM, version 6.1).

DM was specifically programmed to form four
subgroups of men (clustering model with limited
number of produced groups). By this means, com-
parison with the four clinical groups would be more
feasible.

RESULTS

The Data Mining results are presented in Table
2. The four-cluster model produced four groups of
azoospermic men.

The first group (Group 1, n=86, 58.5% of the
study population) consisted of eugonadal men with
normal testicular volume (median 22.0 cm3) and
normal serum levels of FSH, LH and T (8.1 IU/l,
1.5 IU/l, and 17.0 nmol/l, respectively). During the
Data Mining, 59 men with obstructive azoospermia
(93% of the total men clinically categorized as ob-
structive azoospermia), 26 men with non-obstruc-
tive azoospermia, and one man with hypogonadot-




