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Introduction

Semen analysis is the cornerstone of functional evaluation of the male reproductive system and fertility. In
most laboratories, semen analysis is performed with subjective methods and results depend on the
skillfulness and judgment of the observer.

Up to now there has not been any widely available technology for reliable assessment of motility
characteristics. Sophisticated and costly equipment has been developed to establish objective sperm
analysis using image analysis techniques, which are time consuming, expensive and relatively inaccurate
(Comhaire et al., Objective semen analysis: has the target been reached?, Hum Reprod, 1992, 7:237-241;
Kamtchouing et al., Etude comparative entre trois méthodes d'analyse de sperme. Andrologie, 1991, 1:61-
64).

The AutoSperm method allows objective semen analysis using inexpensive equipment and fully validated
technology. The following elements of semen analysis are accurately assessed: sperm concentration, %
motility, motility grading (in agreement with the World Health Organization Laboratory Manual for the
Examination of Human Semen and Semen-Cervical Mucus Interaction, Cambridge University Press, 4th
ed, 1999), concentration of grade (a), (b), (c) and (d) motile spermatozoa, as well as motility characteristics
including velocity, linear velocity and linearity.

The data are acquired in less than 5 minutes per semen sample. The database can be configured to
contain data of additional analyses.

The method has been proven accurate, reproducible and clinically useful (Hinting et al., Validation of a
single step procedure for the objective assessment of sperm motility characteristics, Int J Androl, 1988,
11:277-287; Hinting et al., Capacity of objectively assessed sperm motility characteristics in differentiating
between semen of fertile and subfertile men. Fertil Steril, 1988, 50:635-639).

Principle of the AutoSperm method

A zoom drawing tube is attached to the microscope. A digitizing tablet is placed next to the microscope.
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The zoom of the drawing tube is adjusted so that the sides of the grid correspond with 100 ym in the
microscopic field.

The technician observes the spermatozoa in the visual field, together with the cursor on the grid. A motile
cell is registered by following the movement of the cell with the cursor, for a short period of time, whilst
keeping a button depressed. An immoatile cell is registered by pressing a different button on the cursor.
After all cells in the grid have been registered, a third button is pressed and analyis continues on a
different visual field.

The AutoSperm program analyses the data from the digitizing tablet.

Semen analysis

Sample
Sample number: 06 0358
Patient name: Adam
Analysis: Mative sample
Count
Grade A: 4
Grade B: 7
Grade C: 0
Grade D: 5
Total cells: 16
Squares: 2

I Stop l [ Cancel ]

When a sufficient number of spermatozoa have been registered, a summary report is displayed.



X

Sample: 06 0356

Sample | Analysis 1 |.-'-\nalysisz Analysis 3 || Additional analyses | Validation

Analysis: | Native sample | Results | Velodty Graph || Linear Velodity | Linearity Index
Technidan: |JOHN b | Total cells counted: 53
Motile cells: 32
RoamllemperaiE=(3C): Sperm concentration {mill fmL): 33.1
Preparation depth (um): IE'
Grade A motility {3G): 32 10.6 millfmL
Dilution Semen: Grade B motility (%%): 28 9.4 milljmL
Grade C motility {3G): 0 0.0 milljmL
Diluent: IZ' = :
Grade D motility {36): 40 13.1 millfmL
Time after ejaculation: Mean e Median
Velocity (um/sec): 24.7 5.4 23.5
[ Start analysis - F9 Linear Velocity (umsec): 21.6 5.5 2.3
Linearity Index (%) 86.8 10.2 89.1

I OK l [ Cancel

Software features

Measurements

e Sperm concentration
e Average velocity, linear velocity and linearity index

e Motility grading in agreement with the World Health Organization Laboratory Manual for the
Examination of Human Semen and Semen-Cervical Mucus Interaction, Cambridge University
Press, 4th ed., 1999.

e Concentration of grade (a), (b), (c) and (d) motile spermatozoa

Database layout

e 2 sample groups: patients, laboratory

e subgroups can be defined for both groups

e 3 analyses per sample, additional analysis (user-defined)
e users database (administrator, technicians, referrers)

Access control

e Administrator
— Manages the AutoSperm software
— Can create and delete technician and referrer accounts
— Can delete samples from the database
— Can grant login rights to referrers (by providing a password)
— Cannot perform semen analyses
e Technician
— Can perform semen analyses
— Can create "Referrers"”
o Referrer
— Can retrieve results of own patients, in the patients group only.



Reporting
e Export selected samples to Excel, or the MedCalc statistical software package;

e Calculation of monthly averages (mean and median) of sperm concentration, grade (a) and grade
(a)+(b) motility as well as linear velocity, for quality control purposes. Averages can be exported to
Excel or MedCalc.



How to setup the AutoSperm system

AutoSperm setup - introduction

The AutoSperm system runs on any PC with Windows 2000, Windows XP, or Windows Vista. The
program has been certified for Windows Vista.

The data are stored in a SQL database, which can be SQL Server 2000, SQL Server 2005 or SQL Server
2005 Express (free from Microsoft). The database server can be installed locally or on a remote computer
in the network. If the server is on a remote machine then the database can be accessed simultaneously
from different terminals using the same AutoSperm program, or a special version of the software
(AutoSperm CS) which allows consultation of the data only.

AutoSperm stand-alone installation
In this scenario the AutoSperm system is installed on one PC which is used as the counting machine (with
the AutoSperm digitizing tablet attached to it) and which also holds the SQL database.
Required:
e PC with Windows 2000, Windows XP or Windows Vista (PC with Windows XP SP2 is
recommended), and one free serial port (RS-232) to connect the AutoSperm digitizing tablet.

e SQL Server 2000, SQL Server 2005 or SQL Server 2005 Express installed on the PC. SQL Server
2005 Express is a free product from Microsoft and is included on the AutoSperm installation CD.

e The AutoSperm software takes less than 2 MB hard disk space.

AutoSperm in network environment

In this scenario the AutoSperm system is installed on one PC which is used as the counting machine (with
the AutoSperm digitizing tablet attached to it), and which connects to a SQL server on a remote machine in
the network. This offers the advantage that, using the AutoSperm program (or a special version of the
software which is AutoSperm CS), the data can be accessed simultaneously by different users.
Required:
e A PC, which will serve as an AutoSperm counting machine, with Windows 2000, Windows XP or
Windows Vista (PC with Windows XP SP2 is recommended), and one free serial port (RS-232) to
connect the AutoSperm digitizing tablet.

e Connection to a SQL server (the AutoSperm program requires full rights).

e On other PCs in the network the AutoSperm software can also be installed, or a special version of
the software (AutoSperm CS) which allows data consultation only.

See also: How to integrate AutoSperm in hospital infrastructure (p. 39).

Database maintenance

For 15000 semen analyses, the size of the SQL autosperm5.mdf data file is about 115 MB. This file will
need to be backed up according to the institution’s policy (daily recommended). The SQL database and
tables will be created and maintained by the AutoSperm system — no manual interventions are required.



Hardware setup

The hardware for the AutoSperm system is shown in the following picture.

\‘ a i_‘drawingtube

microscope

digitizing tablet

A zoom drawing tube is attached to the microscope.
The digitizing tablet is placed as close to the microscope as possible.

The black template with the white grid is positioned under the transparent plastic cover of the digitizing
tablet, so that the grid is in the center of the microscopic visual field.

How to connect the DrawingBoard VI tablet

All cable connections are made at the rear of the tablet. Turn off your computer and make sure the tablet
power switch is in the off position.

Power switch ~ Serial port  Power Cursar
(RS 232)

Connect the cursor to the appropriate jack on the digitizer's Connector Panel. The connector is keyed and
will only fit the correct jack. Do not force it.

Connect the RS232 serial cable to the serial jack on the Connector Panel. The connector will fit only the
correct jack. Connect the 9-pin connector of the serial cable to the serial port on your computer.

Plug the power supply into an AC outlet. Connect the power supply to the appropriate jack on the
Connector Panel. Turn the Power Switch on. The light on the cursor will turn on.



AutoSperm software installation

You install the software by executing the program autospermsetup.exe. During installation, you will see
the following panels:

i& AutoSperm Setup

F
\ y Welcome to AutoSperm Setup
e[ Wizard
{ 4 The Setup Wizard will install AutoSperm on your computer,
1

Click Mext to continue or Cancel to exit the Setup Wizard.

After some initialization,
this Welcome panel
appears. Click Next.

< Back [ Next = J [ Cancel l

i% AutoSperm Setup

Configure Shortcuts lip
> 7.\
Create application shartcuts i
My
Create shortouts for AutoSperm in the following locations:
Desktop Select the locations of
different shortcuts to the
Start Menu Programs folder AutoSperm program. Click
Next.

[ < Back l[ Next = J [ Cancel




i AutoSperm Setup

Select Installation Folder

This is the folder where AutoSperm will be installed.

To install in this folder, didk "™Mext™. Toinstall to a different folder, enter it below or did:

"Browse”,
Select the location of the
Folder: AutoSperm program files. It
|c: \Program Files\AutoSperm', e is recommended to accept
the default value. Click
Next.

< Back ” Mext = ] [ Cancel l

i AutoSperm Setup

Ready to Install (""
The Setup Wizard is ready to begin the Typical installation L '::j
Sy
Clidk Install to begin the installation. If you want to review or change any of your
installation settings, dick Back. Click Cancel to exit the wizard.
The installation program is
now ready to install
AutoSperm. Click Install.
< Back ” Install ] [ Cancel




i AutoSperm Setup

Installing AutoSperm { ,:'}

Flease wait while the Setup Wizard installs AutoSperm. This may take several
minutes.

i& AutoSperm Setup

1
\ "'J Completing the AutoSperm

) Setup Wizard

{ 4 ; Click the Finish button to exit the Setup Wizard.
1

Launch AutoSperm

This panel shows the
installation status..

Installation is complete.
The Launch AutoSperm
option is checked by
default. You are now ready
to run AutoSperm for the
first time. Click Finish.



Running the program for the first time

The first time you run the AutoSperm program, you have to complete the following steps:

AutoSperm - Connect to server, El
Driver: [50L mative Client
Server: | ASOLEXPRESS |
Authentication: () windows Authentication

Provide connection data for the SQL server. If
you are using SQL Server 2005 Express,
complete the dialog box as shown here.

If you are using SQL server 2000 or 2005 on a
Password: | | remote machine on the network, consult your
network administrator for connection details.

() 50L Server Authentication

User narme: | |

I Ok H Cancel ]

AutoSperm - Create database El

T': Database AUTOSPERMS does nok exist,

Create new database?

The database autosperm5 does not exist.
Click OK to create it.

I Ok H Cancel ]

Login X

AutoSperm 5

Login: | ADMIN |

You can now login to the program for the first
time. Use ADMIN for both login and
Password: | LIITL] | password.

[ OK H Cancel l
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Setup: final steps

Test the hardware

After the digitizing tablet has been connected to the computer, you complete the following steps:
¢ Select Options in the Tools menu (p. 29).
e Click the Tablet tab.
e Select the tablet type (SummasSketch Ill, DrawingBoard 1l or DrawingBoard VI)
e Select the communication port the tablet is connected to (usually 1 or 2).
e Click the Test button (see Test tablet, p. 27)

Calibrate the system

See Calibration for details (p. 28).

Create AutoSperm users

Since as an administrator you cannot perform semen analyses in the AutoSperm system, you must create
one or more AutoSperm users (technicians).

To create a new user:
e Select Users in the Tools menu.
e Click the New button.
e Complete the panel as explained on User data (p. 25).

11



Counting procedure

Procedure for DrawingBoard VI tablet

-
motile cell i Qﬁ
immotile cell )
[orome J i
|

After liquefaction, an aliquot of 11.5 pL of thoroughly mixed, either undiluted or diluted fresh semen is
placed on a microscope slide and covered with a standard coverslip of 24 x 24 mm, to give a uniform
depth of 20 ym (11.5 pL divided by 576 mm? is equal to 0.02 mm or 20 pm). Alternatively, an aliquot of 8
or 10 yL semen can be covered with a coverslip of 20 x 20 or 22 x 22 mm respectively.

Analysis is performed at room temperature (between 20 and 24°C) using the 40x objective.

Bring the sperm into focus. Move the tablet to locate the grid in the center of the visual field. Analysis starts
from the small square (A1, Figure 1) at the upper left corner of the large square grid. Each sperm present
in the small square must be classified. Motile spermatozoa are tracked by moving the cursor on the
digitizing tablet in such a way that the superimposition of the red light follows sperm movement as closely
as possible. While doing so button [1] of the cursor is pressed. After a predefined period of time you hear a
computer generated beep and you release the button. Since it is impossible to track the lateral head
movement, the sperm has to be tracked at its midpiece. The superimposition of the light point of the cursor
on the microscopic field must follow the movement of the sperm-midpiece as accurately as can be done by
hand.

Spermatozoa presenting non-progressive motility are identified by pressing button [1] of the cursor and
leaving the cursor on the spot.

Immotile spermatozoa are recorded by pressing button [2] of the cursor.

It is of the utmost importance to record each sperm which is present in a particular square at a given

moment of time. Do not wait for spermatozoa to enter the square, nor skip any present spermatozoa, as
this will cause unreliable results.

Figure 1: A diagrammatic representation of the sequence of analysis.

Analysis is continued until all spermatozoa in the first small square (Al) are characterized. Then you
proceed to the next small square (A2), following a well defined sequence. When all spermatozoa within the
large square are analyzed, press button [4] of the cursor. If, at this point, less than 60 spermatozoa are
characterized, the preparation is shifted to another visual field to continue the analysis of another large
square. The analysis is completed when a sufficient number of large squares has been evaluated to
characterize at least 60 spermatozoa. This is indicated by a computer generated triple beep.

It is possible to interrupt the procedure before 60 spermatozoa have been characterized. First complete
counting the cells in least 1 large square, press button [4] to indicate end-of-square, and next click the
Stop button in the dialog box on the screen.

You can cancel the analysis by pressing the [Esc] key or clicking the Cancel button.

The procedure described above vyields optimal results in semen samples with sperm concentration
between 5 and 50 x10%/mL. If the number of spermatozoa per visual field is less than 5, corresponding to
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severe oligozoospermia, you can to classify each sperm present in the large square without scanning
through the small squares. If sperm concentration is high, it is suggested either to reduce chamber depth,
or to dilute the sample. In the former case only 8.6 yL of semen is placed under a 24 x 24 mm coverslip,
resulting in a chamber depth of 15 ym (8.6 pL divided by 576 mm? is equal to 0.015 mm). It is, however,
not recommended to reduce the chamber depth bellow 15 pym, since this will hinder the free movement of
sperm and artificially reduce linearity. Alternatively, the sample can be diluted before being evaluated.
Dilution is preferentially done by means of cell free seminal plasma of the particular semen sample,
obtained by centrifugation. The reduction of chamber depth or the dilution factor must be recorded, and the
system automatically calculates sperm concentration taking into account these factors.

Remember
e Change the visual microscopic field randomly. Do not search for motile cells if motility is low, or do
not search for cells if concentration is low.

e Record every square: changing to another microscopic field must always be recorded by pressing
button [4], even if no cells were present in the square.

e When you are following a cell but it moves out of the visual field, simply release button [1] of the
cursor and continue the analysis. If the cell was followed during a sufficient period of time (pre-set
in the settings and options menu) it will be taken into account for analysis.

13



Menu overview

Change Login

Command

File
i....Change Login

Description

Allows to login as another user, without having to exit the program.

Login

Description

Allows to access the AutoSperm software and database.

Required input

Login X

AutoSperm 5

Login: ADMIM

Password: | sesss

[ OK ] l Cancel

e Login: your login name
e Password: your password. Remember that your password is case-sensitive.

To change your password

After you have successfully logged in with your current password, select Users in the Tools menu
(referrers: select Referrers in the Tools menu). Next select your login name in the list and click Edit.

First login after installation of the program

After you have installed the AutoSperm software, you use ADMIN for login name as well as for password.
This will allow you to login as the AutoSperm administrator.
Next:

e change your password (see above)

e create user accounts for one or more technicians. Even if only one person will use the software,
you must create a new user account, and use this account to access to program for daily work. As
an administrator, you cannot perform semen analyses in the AutoSperm system.
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