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1. Installation
For installing QSP2.0 use the provided QSP2.0 installer:

’a Horiba_GSP_2.0.1_Installer.exe

Click on https://rebrand.ly/hormed-gsp to get the QSP2.0 installer location.

[0, ) 3 ke

Langiage Lot Hame Putstating Date Derwerdniaet Q5 Vars

Mus Languages 20 Jun 2020

= le
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Accept the license agreement and chose an installation directory.
It is not possible to have different versions installed side-by-side.

Before uninstalling QSP make sure all QSP applications are closed.

QSP 2.0 User Manual

@ Installing QSP requires admin rights on the computer
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2. User Account Concept

QSP is a desktop software that uses the concept of user accounts. They are different from the
Microsoft Windows user accounts.

An account can have one of three Roles

e Assistant
e Expert
e Administrator

Typically, each installation of QSP will have a single Expert and a single Administrator account and
one or more Assistant accounts.

Across the life cycle of QSP, the Expert user will add new Slide Packages frequently and double-check
the pre-provided diagnosis. Then the new slides will be available to all Assistant users who can train
by entering their own diagnosis, including classifying each individual cell. Assistants can evaluate
themselves by comparing their diagnosis with the ground truth and store the evaluation in a PDF
report or an Excel sheet.

The options available to the three user types are:

Assistant Expert Administrator
P Touim Bisaneaia E Aot St B Arasian
a_h [
11 Evalustion & Repoet ';‘ Maroge Uner ducommts '&' Manege uar Asrasints
IF* Lugaut . Beeove Sites & ) Conkigurerion
1] Evereecen & Reger W Legen
-
S Leges

% I
8-

2.1. Role Assistant

An assistant can open a previously loaded Slide Package and diagnose the slides one by one. For
slides that have been entirely diagnosed, the assistant can create the evaluation as well as an
Evaluation Report.

An assistant cannot import new Slide Packages into QSP as the process of importing a new Slide
Package involves double-checking the pre-provided diagnose, which is reserved for an Expert user.
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2.2. Role Expert

An expert user can load new Slide Packages into QSP. Packages are provided by Horiba Medical. They
contain a diagnose that includes a classification for every single cell. Nevertheless, upon importing
the Slide Package, the expert is asked to sign-off on or, if necessary, correct the slides’ cell
classifications.

An expert can also create an Evaluation Report individually for each assistant user as well as an
Expert Evaluation Report that contains statistics on all assistant users.

2.3. Role Administrator

Only the administrator account can access the program settings, where for instance the paths where
imported slides are stored, can be configured.
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3. First Start
3.1. Activating QSP

QSP will check at every program start for a valid software license. When no such license is detected,
QSP will not display the usual user login, but instead show two buttons to activate the software.

‘E 5% 100 (unbcmsed) o »
1
[Fe Help J

Thias scftaace has not ot been schvated.
1) Creane 20 sctivanon request fle [*JicReq) and Zebimet £ 1o your
dsminmar, They wi ssie o licenss file

Y Crases act Fil

! reate Activasion Request File

2) Impart the boanse tie (*Jic) in omter tn actrence s sofowars,

’; tmport Activation Fils

The activation procedure works as follows:

7\, QSP2.0

Qs P New purchase procedure

@ \
[ o]
Activation request | ‘
Affiliate +
Q5P purchase code;
A0ShbeSe-d2 rc-a78f
|
@ @ Q5P purchase code: [ support-quphits.fraunhofer.de ]

305bbese-d2 rc-a78f

HORIBA

QSP purchase QSP activation

Installer file
A e download
aboratory [(HORIBA website)

Aps Arebvand (rhomed-gsp

Activation file sending

Activation request

QSP purchase code:
creation

a05bbeBe-d27¢-a781

1. Please share “activation request file” generated in step 3.1 (please see. “Activating QSP”)
along with QSP purchase code received from HORIBA Medical or associate at the time of

purchase of QSP2.0 to support-gsp@iis.fraunhofer.de.
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2. You will receive a file from support-gsp support-gsp@iis.fraunhofer.de email ID.
3. Please upload received file by “Import activation file” option.

3.1.1. Single License

The QSP single-license is a “node-locked” license, i.e. it is tied to a single computer based on the
computer’s unique “fingerprint”. The single QSP installation can be shared by multiple Windows user
accounts, though.

3.1.2. Site License

Alternatively, a “Site license” is available. A single computer will serve as a “License Server” and
activated with a QSP site license, e.g. for 10 concurrent users.

Subsequently, QSP can be installed on any computer in the local network. At program start, QSP will
automatically search for a “License Server” in the network and if one is found, use one of the 10
available slots. The local QSP installation does not have to be activated with a license file.

The first ten concurrent users can use QSP in this way. When the 11%" parallel user starts QSP, they
will see this message at program start:

Ne trze Licerze avarable X

AL TU newerk licerzes are currarly i use.
! Meaze vy agan later,

oK

Information on the current license can be accessed by pressing in the main menu “Help” | “License
Information”.

TV asp X

License Info

Valid for version: 2oux
Serial Number: 130-2101372881
Network License

- Max. # concurrent Users: 10
- Current Metwork license users (incl. this): 2
s p Time Limit: 1 year(s)

- Time Window 5tart: Di Apr 14 18:23:44 2020
- Time Window End: Mi Apr 14 18:23:44 2021
- Remaining days: 364

Software unlocked: yes

Q

3.1.3. Site License — License Server Installation

The process of importing the site license activation file is identical to the activation of a single license
as described above.

1) Install QSP

2) Start QSP

3) Create activation request file

4) Import activation file. This file contains the information that it is a site license as well as the
number of concurrent users


mailto:support-qsp@iis.fraunhofer.de
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The computer has to remain switched on. Otherwise other computers in the local network will not be
able to detect the site license. QSP itself does not have to be started. It is only used to import the
activation file.

However, before the site license is found by other computers, the server has to be made “visible”:

5) Inthe Windows Start-Menu type “CodeMeter” and open the “CodeMeter Control Center”

CodeMeter Control Center £
Desktop-App

CodeMeter (by Wibu Systems) is the copy protection system built into QSP. It has been
automatically installed as part of the QSP installation.

6) CodeMeter Control Center lists at least one entry related to QSP. The green icon indicates

that a valid license has already been imported

@ QSP Soft Dongle (UFC 600059¢
130-3035383487

Press the “WebAdmin” button in the bottom-right corner:

WebAdmin

7) The CodeMeter WebAdmin website will be opened in the default web browser.
Here, go to “Configuration”|”Server” and click “Enable” in the “Network Server” section.

CodeMeter WebAdmin P
SYSTEMS
Dashboord  Condainer «  Licanse Monitoring v Diagnosis v
&8 Server Configuration Server Atcess Na o 0 W Englan (US
License Access Penmissions SETVES

Network Server Advisnce
O Disable
® Enable

Natwork Port

CMmWAN Server
@ Disable
O Enable

Apply Restore Defaults

8) Congratulations. Now QSPs running on other computers in the network will detect the site
license.

O The site license will not be detected across a VPN remote connection. The license server has to
= | be connected in the local LAN.
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3.2. Setting up User Accounts

The Expert and Admin users can manage user accounts via the “Manage User Account” button in the
main menu.

060
'I I. Manage User Azcoware

The “Manage User Account” view shows a list of all currently registered accounts.

wxpert (lapent) - Q4P 200 o
Fie  Help
Back
Regutered Users

o

\l‘l‘ IAkmen] m2me

d (Assimant asaare

F [Bpen] mpert

Add User

By default, QSP has three pre-configured accounts, one for each role: Assistant, Expert and Admin:

Username Role Password
“assistant” Assistant “12"”
“expert” Expert “12"
“admin” Administrator “12"”

The default passwords should be changed by selecting an account and clicking the “Change
Password” button. You will be prompted to enter the current password: type “12”. Afterwards you
are asked to enter the new password twice.

(':) The passwords cannot be reset in case they are forgotten, so make sure to store them safely.
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New user accounts are created by clicking “Add User”. A dialog will pop up:

Select whether the new user is an Expert (select “ExpertAlias”) or an Assistant. Additional
Administrator accounts cannot be created.

3.3. Adding a new Slide Package [Expert/Admin-only]

Loading a new Slide Package into QSP is only possible to users with the role Expert.

Packages are provided by Horiba Medical. They contain a diagnose that includes a classification for
every single cell. Nevertheless, upon importing the Slide Package, the expert is asked to sign-off on
or, if necessary, correct the slides’ cell classifications.

3.3.1. Download Slide Package from Horiba Medical website

Slide Packages are provided monthly directly by Horiba Medical. An expert creates new Virtual Slides
and pre-classifies all cells.

3.3.2. Import Slide into QSP

1) Click the “Add Slides” button.

wxpert (Fapes) - Q5P 20 o

Fe  Help

Add Slides

Te
L)
60

Manage user sccounts

» Relesse Slides

| '||| tvaluation & Report

10
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2) Click the “Browse” button and select the folder where the Slide Package is stored. Check the
“Scan recursive” option. Then click “Continue”.

™ mpeert, (peast] - (250 2008 = S

File  Help

P4

Salect direczony and scan made
CAOSPSaptambar 2088 Erowna..

B Simn Ui

Cantinue

Salect files to impart

Lanzinua

3) Now, select the detected *.QSP file and click “Continue”. -
[ oxpert (Fapen) - Q5P 200 o x

| e Help

[

Saluct directory and scan made

'
CAQS5PSepeamber 2058 Browss..
8 Scen reursve

Continue

Select files to impart

“ | CrigsPSemember 201 BiSemember 2018 42

Cantinue

3.3.3. Release Virtual Slides within a Slide Package one by one

11
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The left half lists all the virtual slides contained within the Slide Package.
For each virtual slide, select the slide and click the “Release” button. Previously released slides are
displayed in the right list. All released slides are then visible to Assistant users.

Avalatie Skiles Released Sides

02 September 2018 01 September 2018
03 September 2018

04 September 2018

05 September 2018 Close Package

06 September 2018
Release

3.3.4. Sign-off on / Double-check provided Diagnosis

The left side displays all the cells in the virtual slide, grouped into columns by their cell class. The
right side contains, grouped into six tabs, further slide-level information.

12
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The Virtual Slide is released by clicking the “Approve” button in the top right corner. As a
precautionary measure, the button remains greyed out until all cells have been examined. This
ensures that the local resident expert agrees 100% with the diagnosis provided by Horiba Medical.

Each cell that has been visible for at least two seconds, will be marked with a green dot in its top left
corner. Once all cells within a cell class column have been examined, the column’s border becomes
green. Similarly, in the Overview tab’s Classification Overview, examined classes are highlighted
green, remaining classes in red and empty classes in grey.

Corrections can be applied, simply by dragging a falsely classified cell into another column or onto
the correct class name in the Classification Overview list.

The local expert should check the following properties

Classification of each individual cell

Leukocyte Morphology (0] +]|++|+++) in the “WBC” (white blood cell) tab
Erythrocyte Morphology (0] +|++|+++) in the “RBC” (red blood cell) tab
Platelet Morphology (0| +]|++|+++) in the “Platelet” tab

The expert’'s comment can be edited in the “Properties” tab

vk wNe

13
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4. Diagnosing a Virtual Slide [Assistant]

After an Expert user has imported a new Slide Package and released some or all of the contained
Virtual Slides, they are available for training to the Assistant users.

An Assistant user enters a new training run by clicking the “Train Diagnosis” button:

’ Train Diagnosis

Next, select a Slide Package and then a single Virtual Slide within the package.

(F) If no Slide Package is listed, a likely reason is that the Expert or Admin users have not yet
= |imported and released a Slide Package.

The following user interface shows a single undiagnosed Virtual Slide. It is the user’s task to create a
complete diagnose:

Classticatsen Overview

1. Assign each single cell to a class
2. Score the Leukocyte Morphology (0| +]|++|+++) in the “WBC” (white blood cell) tab
3. Score the Erythrocyte Morphology (0| +]++]+++) in the “RBC” (red blood cell) tab
4. Score the Platelet Morphology (0| +|++|+++) in the “Platelet” tab
anstant (hawatant] - Q5P 200 - =] ;
Fie Mep
(.
Finzan Aborr
" Overview |v~c!nc: Plateler  Froperties
R |
Total rumers: Ceft27
2 V™D ¢

Mature bukacyres
Waurtrephils (2]
Lywphocytas (K]
Mumseytns (2}

Lissoaqhily bv)

Basophils (b}

Anrarmal leukacytes
Blasts (=)

Formmatoredd blests

-
O

LOL cadla ()
Activared hymphucyoes ig)
Arypesal lymphecyrea ()

Flasmm entis (W)

322
oi’l

Pamysiocyres (R

Myslniyras d)

Metwrywiccyten (3}

L)

Megabarymyres
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Overview with Cell Classes
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RBC — Red Blood Cell Morphology

Overview | WEC RSC | Platelet | Proparties

Erythwocyte marpholegy
o . e e Microcpres
- . R MacroonesMegelooyses
° . ae ses Amnocpouy
o - - e Fodborose
6 4 e e Eligeocytes
™ . e e Acanthocytes
. . e e Schusecytes
B v e e Sickle cally
- . " e Dacryecytes (iear drop cellsl
° . e e Echnocyes
P Target cellcFolded cels
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° . e e Spremcyes
- . R Foychromass
° . “ see Bazcphifc eppleg
o - - e HomelHoly podes
° . e e Cabotsch rings
™ - -, e Fappetheimer hooes
. . EEIEET Patasites
@ v e e Mademaus Sormation

The ,,Overview” tab lists all possible cell classes

ameTma 18
Ooft27

)

0(0.00%)
0 0000%)
0(0.00%)
D (C00%)
010.00%)
0 (500%)

0(0.00%)

D (C00%)

01000%)
0 (300%)
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WBC — White Blood Cell Morphology

Overview  WOC BSC  Platelet = Properties

Leukocyse marphadegy

. e

. e

. e

.

. e

. e

.

.

. e

. e

.- e

. e

.

. e

. e

8 © 8 © o @ ® B © 8 @ U © & 0 © @8 @ O O
.

.- e

Auer ods

Tow € grmulaniens
*typograndsnon of neutra.
Hypepraulston of reuro
Hyperegrmmed redtrophls
soyposegmented neutmghis
Hypersegeened basophis
romoYegmentes harcprin
Hyperseguented ectnoghis
*HEcregmentec scuncpnk
Dohe hodies
PelyerPamudnpeiger

Mary cells

Cenvrocytes

inumes

Apopaoss

Saxary calx

Trichsleukocytes
Profypmphocytes

framenncytes

Platelet Morphology

Overview | WBC  REC | Plotciet | Properties

Plazsler marphalogy

o .

e

™ . e e

Properties

Plansiet agiregamore

Merzrg grandemer

Overview | WBC | REC  Platelet  Properties

Experty Comment:

01 Sept 2018

Femnale (BE ywars ol

WEBC 1347 (10°3mm3)

REC
MOR
MCT
My
MCH

MCHC  329(g7du

L0 1A N YT

Comment

The Virtwal Side was not very hardt
Thes commeént wil 8150 be nchuded i the ewahdlion feport

. The character right next to the cell class is the

keyboard shortcut, e.g. press “x” to re-assign all currently selected cells to the “Lymphocyte” class.

The rightmost figure gives the absolute number of cells that is currently assigned this class.

The tabs “WBC”, “RBC” and “platelets” each list a multitude of cell classes and cell properties that

each need to be scored with one of the four classes “0”, “+

4

, 7 or 4,

15



4.1. Patient

Information

QSP 2.0 User Manual

Relevant background information on the patient is available in the “Properties” tab.

4.2. Classify

Cells

The user interface offers multiple options to classify cells.

1) Select one or more cells and drag & drop them onto a class in the “Overview” tab

Re Hew

T asisae Ghisataet) - O 204

Flank

- o) b

€
L

w1 maddts
a7

s
10e0% (1)

L%
woam

Select multiple cells by pressing the CTRL or SHIFT key.

2) Add a new column by clicking the “Add Column” button, select the desired class in the drop
down box above the new column and finally drag&drop cells from any column into the new

column.

16
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L]
e

W
a1
aen i
oW I8
ammm

3) Highlight one or more cells and press the class’es keyboard shortcut indicated in round

brackets right next to the class name, e.g. “x” for “Lymphocytes”

4) Enter the Single-Cell-View by double-clicking on a cell. Here, the class for the displayed cell
can be selected in the “Class” drop-down-box on the top-right.
One by one, iterate through all cells using the “Previous” or “Next” buttons.

™ assiitant (Asustant) - Q5P 200
He_telp

Celi Properties
Side D lame1ma2018

Class
Culstc be clasufind
Espert's commen

memiatle

Navigatian

Cowvioss || > e

Jump o first ced of css!

T Dack

a x

(-
Back

4.3. Morphology

The “WBC” (white blood cells), “RBC” (red blood cells) and “platelet” tabs each list a multitude of cell

”n u

classes and cell properties that each need to scored with one of the four categories “0”, “+”, “++” or
“+++”. The left-hand side shows in the WBC-tab the white blood cell single images and in the RBC and

platelet tabs a Virtual Slide with red blood cells.

17
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Quantity Cell Anomalies Score
<3% almost none 0
3-10% Subtle, discrete, few +
10-20% noticeable, many ++
20-50% Very distinct, a lot +++

The red crosshair helps in judging the cells’ sizes:

CQ crosshair sze

outer diameter 14.0 microns

‘ Inner diameter 7 microns

The Virtual Slide can be zoomed in and out using either the “Zoom In” and “Zoom Out” Buttons in the
toolbar or by using the mouse wheel.

“Fit to Window” scales the Virtual Slide so that the entire slide is visible and all available window
space is used.

“One to One” scales the Virtual Slide to the native resolution where one image pixel equals one
window pixel.

™ assistant (Assistant) - QSP 2.0.0 - O X
File Help
Q Q e Q i €
Zoom In Zoom Out Fit To Window OneTo One Legend Finish Back
For reference: red crosshair has outer (inner) diameter of 7 (3.5) microns Overview ’ WBC | RBC | Platelet I Properties ‘
— Erythrocyte morphology
E + 4+ 4 Microcytes 0 (0.00%)
[0 | + ++ +++ Macrocytes/Megalocytes 0(0.00%)
El + Anisocytosis 0 (0.00%)
o |+ |+ 44+ Poikilocytosis 0(0.00%)
|0 |+ o+ 4+ Elliptocytes 0(0.00%)
o + E 4+ Acanthocytes 0(0.00%)
E + Schistocytes 0 (0.00%)
E + Sickle cells 0 (0.00%)
[0 | + ++ +++ Dacryocytes (tear drop cells) 0 (0.00%)
° El 4 Echinocytes 0(0.00%)
E + 4+ Target cells/Folded cells 0 (0.00%)
o 4 |+t 44+ Stomatocytes 0(0.00%)
|0 |+ o+ 4t Hypochromasia 0(0.00%)
II] + 4 Hyperochromasia 0 (0.00%)
o +  ++ Spherocytes 0(0.00%)
[0 |+ ++ 4+ Polychromasia 0(0.00%)
F_\ G S Basophilic stippling 0(0.00%)

18
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4.4. Properties and Comment

The tab “Properties” shows the expert’s comments on this case. The text is read-only. Additionally,

the user may enter own comments. They will be included in the evaluation report.

N szsistant (Assistant) - Q5P 20,0 - m] X
File Help
[0 m B ¢
w Sort Add Column Finlsh Back
Calls 1o be classified ' ‘W]WICLIC’M[Pmi

Expert's Comment:
‘, 01 Sepc 2018
Fernale (86 years old)

WBC 1347 (10°%mm3)
REC  3.98 (10°6/mm3)
HGB 121 (g/dL)

HCT  368(%)

MOV 83(n)

Comment:

This was a tough one..|

19
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5. Evaluation & Report

Click the “Evaluation & Report” button in the main menu to compare results from any previously
diagnosis training with the ground truth provided by the expert.

Additionally, a PDF report of the comparison can be created as well as a table in CSV-Format, that
can be opened e.g. with Microsoft Excel.

i I | I Evaluation & Report

5.1. Evaluation
In the next view, first select a package and then select a single Slide from that package.

asssant (Asssiant) - O5F 100 - a .
File Help
Craats Repart Back
[nfeematian:
Package | <Select s package: = | Slide " -

Flease s 8 Slade

O If no packages or no slides are available in the drop-down list, the likely reason is
= | that no slides have been diagnosed yet.

20
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After a slide has been selected, all cells are marked with a green border, if they have been classified
correctly, or with a red border otherwise.

N ket (Agezaet) - QF 108 - o x
T ey
[sted — €
Croate Repart Sany Back
Packhage  Seppenbe 2018 = Slider 07 Sepeember 2018 - Semitehy youm Rallaerriglom
Shde [D: lemeimai20t
= Plswnas cells Expare opert Lyrptooytes (Mocor e Mkogem|

L el ¥R
3&’-%?“!1 ‘E,

z.,h EE@ o’

Fad % WM i (Bad

By clicking on a cell, the correct classification is displayed in the right-hand information panel.

5.1. Creating Report

By clicking the “Create Report” button, the current evaluation can be saved as a PDF file or a CSV-file
that can be opened e.g. with Microsoft Excel.

lalsl

Create Report

A dialog pops up that lists in a tree structure (1% level: user name; 2" level: package; 3™ level: slide)
all packages and slides that can be saved. Mark the checkbox of all slides that shall be saved. After
using QSP for a while, many slides will be listed here. The “Filters” option on the right-hand side can
be used to conveniently filter the visible slides.
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) Create Expert Reports

Overview

= [ assistant
- [0 September 2018
[0 01 September 2018.xml
[0 02 September 2018.xml
= [ assistant2
= [0 September 2018
[J 02 September 2018.xml

PDF Excel

7 X
PDF Expert | Excel Expert Filters
Assistant users: |<Select an assistar ~
Packages: <Select a package: ~
Slides: =Select a slide> -
Create PDF

Create Excel File

Expert report

Assistant report

Close

The columns “PDF” and “Excel” indicate whether a particular report had previously already been
saved in this format. If this is not the case or the exported report files have been moved afterwards,
the buttons remain greyed out. Colored buttons can be clicked to open the respective file in the

default PDF or CSV viewer.

The “PDF Expert” and “Excel Expert” columns are only available to Expert users, not to Assistant

users.

Once one or more slides have been selected, the “Create PDF” or “Create Excel File” buttons can be
clicked to create the report file in the respective formats.

5.2. Reports
5.2.1. Assistant PDF Report

Every page in the report has a header that contains

- User name
- Date
- Slide name
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The first section after the main header is the white blood cell classification result summary. It states
for every cell class the quantity detected by the expert (green bar) and by the Assistant user (red
bar).

HORIBA
e

Oty Stovs Progran

Report of assistant

Approved by expert

Approved on Donnerstag, 2. April 2020 10:52:05
Slide id: lame1mai2018

0 6 12 18 24 30 36 42 48 54 60

e
Monecytes |
Eosinophils 6 =
Basophils g‘

Neutrophils _940
==

Abnormal leukocytes
4 8 12 16 20 24 28

w
~
e
o
'S
(=)

LGL cells

Metamyelocytes

o! co®

Myelocytes
Promyelocytes
Blasts

37

.l.. oo Ol

Plasma cells
Activated Iymphocytesg
Atypical lymphocytes 8

Granulated blasts

Megakaryocytes

0
0
Other immature cells 8
0
0

oty
o 1 2 3 4 5 6 7 8 9 10
Normoblasts, Erymroblastsg
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HORIBA |
Medical Qgp\

Report of assistant

Approved by expert

Approved on Donnerstag, 2. April 2020 10:52:05

Slide id: lame1mai2018
Resultofcolldassfcation - Absouteand rlative requencies
Name of cells Assistant # Assistant % Expert # Expert%
Mature leukooytes
Lymphocytes 28 2205 30 2362
Monocytes 14 11.02 8 630
Eosinophils 56 4409 6 472
Basophils 0 0.00 1 079
Neutrophils 29 2283 40 3150
Abnormal leukocytes
LGL cells 0 0.00 0 000
Metamyelocytes 0 0.00 1 073
Myelocytes 0 0.00 4 3.15
Promyelocytes 0 0.00 0 0.00
Blasts 0 0.00 0 0.00
Plasma cells 0 0.00 37 2913
Activated lymphocytes 0 0.00 0 000
Atypical lymphocytes 0 0.00 0 000
Granulated blasts 0 0.00 0 0.00
Other immature cells 0 0.00 0 0.00
Megakaryocytes 0 0.00 0 000
Erythroblasts
Normoblasts, 0 0.00 0 000
Erythroblasts
Miscellaneous
Platelet aggregations 0 0.00 0 0.00
Large platelets 0 0.00 0 0.00
Nudei shadows 0 0.00 0 0.00
Artefacts 0 0.00 0 0.00

The second section lists the absolute and relative quantities of white blood cell classes detected by
both the Assistant user and the expert.
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HORIBA |
Medical an

Report of assistant
Approved by expert
Approved on Donnerstag, 2. April 2020 10:52.05
Slide id: lame1mai2018
Restofcelldassifcation - Sensitviy Preciion
Name of cells ™ FP ™ FN Sensitivity Precision
Mature leukocytes
Lymphocytes 6 22 75 24 02 021
Monocytes 2 12 107 6 025 014
Eosinophils 2 54 67 4 033 0.04
Basophils 0 0 126 1 0
Neutrophils 8 21 66 32 02 028
Abnormal leukocytes
LGL cells 0 0 127 0
Metamyelocytes 0 0 126 1 0
Myelocytes 0 0 123 4 0
Promyelocytes 0 0 127 0
Blasts 0 0 127 0
Plasma cells 0 0 90 37 0
Activated lymphocytes 0 0 127 0
Atypical lymphocytes 0 0 127 0
Granulated blasts 0 0 127 0
Other immature cells 0 0 127 0
Megakaryocytes 0 0 127 0
Erythroblasts
Normoblasts, 0 0 127 0
Erythroblasts
Miscellaneous
Platelet aggregations 0 0 127 0
Large platelets 0 0 127 0
Nudei shadows 0 0 127 0
Artefacts 0 0 127 0

The third section lists the sensitivity and precision of the white blood cell classification.

Term Explanation

True Positive (TP) class A Cell is class A and user classified A

False Positive (FP) class A Cell is class other than A and user classified A

True Negative (TN) class A Cell is class other than A and user classified other than A
False Negative (FN) class A Cell is class A and user classified other than A

Sensitivity TP / (TP + FN)

Precision TP /(TP +FP)
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Report of assistant
Approved by expert

Approved on Donnerstag, 2. April 2020 10:52:05

Slide id: lame1mai2018

classified in Neutrophils

classified in Neutrophils

classified in Neutrophils

classified in Neutrophils

belongs to Plasma cells

belongs to Lymphocytes

belongs to Monocytes

belongs to Lymphocytes

QSP 2.0 User Manual
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Cunity Shcks i'n” it

The next section lists all misclassified white blood cells and states the false and correct class.
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HORIBA |
Medical an

Cunily Shoes Progran

Report of assistant

Approved by expert

Approved on Donnerstag, 2. April 2020 10:52:05
Slide id: lame1mai2018

Erythrocyte morphology

0 o Microcytes

0 o Macrocytes/Megalocytes
o 0 Anisocytosis

o + Poikilocytosis

o o Elliptocytes

) -+ Acanthocytes

0 o Schistocytes

o o Sickle cells

o 0 Dacryocytes (tear drop cells)
o + Echinocytes

o o Target cells/Folded cells
) -+ Stomatocytes

0 o Hypochromasia

o o Hyperochromasia

) e Spherocytes

o o Polychromasia

o o Basophilic stippling

o o Howell-Jolly bodies

0 o Cabotsch’ rings

o o Pappenheimer bodies
0 o Parasites

o o Rouleaux formation

This following sections list the true and observed morphology classification for the red blood cells,
white blood cells and platelets.
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Report of assistant

Approved by expert
Approved on Donnerstag, 2. April 2020 10:52:05

Slide id: lame1mai2018

Assistants comments and observations:

QSP 2.0 User Manual

asP)

This was a tough one._

Experts comments and observations:

01 Sept 2018
Female (86 years old)

WBC 1347 (10A3/mm3)
RBC 398 (1046/mm3)
HGB 12.1 (g/dL)

HCT 36.8 (%)

MCV 93 (fL)

MCH 304 (pg)

MCHC 32.9 (g/dL)

PLT 136 ( (1043/mm3)

History of myeloma.

Corrective actions:

Assistants signature

Experts signature

The final section contains both the expert’s and assistant’s comments as well as fields to sign the

report, if desired.
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5.2.2. Assistant Excel Report

The CSV file is a comma separated text file that can be directly opened with Microsoft Excel. The
export always creates two files:

assistant_September 2018_01 September 2018.csv
assistant_September 2018_01 September 2018_confusion.csv

The main file “<username>_<Slide Package name>_<Slide name>.csv” contains the white blood cell
classification statistics per class:

4 y, A || -S| [N - i i 1! meodl SEE [ A0 e 1
1 user_name expen name Test_date approval_date sligei0 sw_version cell_class
2 assistant  expert Thu Apr 2 10:52:05 2020 Tus Apr 7 19:35:86 2020 lamelmai2018 QSP2.0.0  Lyrphocytes
-3 sssutant  expert Thu Ape 2 10:52:05 2020 Tue Apr 719:35:16 2020 lamelmal2018 Q5P 2.00  Monocytes
4 psuistant expert Thu Apr 210:52:05 2020 Tue Apr 7 19:35:16 2020 famelmai2018 QSP2.0.0  Ecsinophils
3 assutant expent Thu Apr 2 10:52:05 2020 Tue Apr 719:35:16 220 lamelmal2018 Q5P 2.00  Basophils
€ assistant expest Thu Apr 210:52:05 2020 Tue Apr 719:35:16 2020 lamelmal2018 GSP2.00 LGLcells
7 sasistant  ‘expert Thu Ape 210:52:05 2020 Tue Apr 715:35:16 2020 famelmal2018 Q5P 2.00  Neutrophals
& ammstant  expert Thu Apr 2 10:52:05 2020 Tue Apr 719:33:16 2020 lamelmal20ls QSP2.0.0  Metamyelocytes
§ assistant axpert Thu Ape 2 10:52:05 2020 Tue Apr 715:33:16 2020 lamelmal2018 Q5P 2.0.0  Myelocytes
1qjumum expert Thu Apr 2 10:52:05 2020 Tue Apr 715:35:16 2020 lamelmal2018 QSP2.0.0  Fromyelooytes
11 asststant aexpert Thu Apr 210:52:052020 Tue Apr 719:35:16 X120 lamelmai2018 QSP2.0.0 Blasts
12 -assistant  oxpert Thu Apr 2 10:52:052020 Tue Apr 719:35:16 2020 lamelmal2018 QSP2.0.0 Plasma calls
13 assitant axpert Thu Apr 2 10:52:05 2020 Tue Apr 719:35:18 2020 famelmal2018 QSP2.0.0  Activated lymphocytes
14 assistant  expert Thu Apr 2 10:52:052020 Tue Apr 719:35:16 2020 kmelmal2018 QSP2.0.0  Atypical lymphocytes
15 assistant  expent Thu Apr 2 10:52:05 2020 Tue Apr 7 193506 220 lamelmai2018 Q5P 2.0.0 Granulated blats
16 assistant  ‘expent Thu Apr 2 10:52:05 2020 Tue Apr 7 15:35:16 2000 lSmelmai20lf Q5P 2.0.0  Narmobiasts, Erythvoblasts
!Z;assmam expen Thu Ape 2 10:52:05 2020 Tue Apr 7 3%:35:106 2000 melmai20lB Q5P 2.0.0  Platelet aggregations
18 assistant  expent Thu Ape 2 10:52:052020 Tue Ape 719:35:06 2020 Esnelmail0ls GSP2.0.0  Large platelets
19 assistant  expen Thu Apr 210:52:052020 Tue Apr 719:35:16 2000 Leneimai2018 Q5P 2.0.0  Nudei shadows
20 assistant  expen Thu Apr 2 10:52:05 2020 Tue Ape 7 19:35:16 2020 Lamelmsi2018 Q5P 2.0.0  Other immature cells
21 pssistant  eapent Thu Apr 210:52:052020 Tue Apr 719:35:16 2020 lemelmal2018 QSP2.0.0  Arntsfacts
22 pssastant expert Thu Apr 210:52:05 2020 Tue Apr 719:25:16 X020 lamelmsi2018 QSP2.00  Megakaryocytes
= ! | 1 3 3 et U o » a R
oell_group cell coumt  cell count strue cell co true_cell peTP 24 ™ e sensttivity  precsion
Mature loukocytes b 8.220872 30 03622 [ 2 75 3= 82 on
Mature levkocytes e 0.110236 8 oo 1 12 w7 6 025 0.3
Mature legkocytes 5 0.430825 6 Ofos72aa 2 5 7 < 0.33 002
Mature leukocytes [J o 1 ooorsrac Cc 0 126 1 Q-
Abnormal leukooytes 0 o o 4 o 0 127 0- -
Mature lekocytes 2 0228386 40 0534563 6 a L] 2 02 028
Abnormal leukocytes o o 1 Qoo o 0 125 1 o-
Abnormal leukocytes e o 4 opo3nsse 0 -] 123 < o-
Abnormal Isukocytes o o o o o 2 127 a- -
Abacrmal leukooytes 0 0 0 0 0 0 127 0- -
Abmormal leukocytes o 0 37 oI o 0 0 37 c
Abnormal leukocytes <] ) o o [ ] 27 a.
Avnpemal leukooytes 0 o 0 o ° 2 127 0- -
Abaoemasl leukotytes 0 0 0 0 ) 0 127 0- -
i Erythroblasts [ 1 2 ° ] 0 27 a-
Miscallaneous o 0 0 o o 0 17 o- -
Miscelianedus Q 0o 0 e ° 0 127 - -
Miscefisneous 0 0 0 0 ° ° 1 0- -
Abnormal leukooytes 0 g 0 o o 2 17 Q-
WMisostaneous o o 0 o o 2] 127 0- -
Abncemal leukocytes o o o c o o 177 0- -
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The additional file “<username>_<Slide Package name>_<Slide name>_confusion.csv” contains a

confusion matrix:

A = D E F
1 |user testdate approvalDat slidelD softwareversion
2 |assistant Tue Apr 719Thu Apr 2 10 lamelmai20; QSP 2.0.0
3
4 |ConfusionMatrix
5 |%_axis =your prediction y_axis =reference
6
7 Neutrophils Lymphocyte: Monocytes Eosinophils Basophils  Blast
8 |Neutrophils 8| 7 2 23
9 |Lymphocytes 12 6| 2 10
10 |Monocytes a4 1 2| 1
11 |Eosinophils 1 2 i 3
12 |Basophils 1
13 |Blasts
14 |Granulated blasts
15 |LGL cells
16 |Activated lymphocytes
17 |Atypical lymphocytes
18 |Plasma cells 4 11 6 16
19 |Promyelocytes
20 |Myelocytes 1 1 2
21 |Metamyelocytes 1
22 IMegakarvocytes

The white blood cell classes are listed both on the x and y axis. The y-axis contains the classes
selected by the user. The x-axis contains the true classes.

In this example above 12 (B9) cells are really Neutrophils, but the user thought them to be
lymphocytes. 8 neutrophils (B8) were correctly identified.

Ideally, the majority of cells are distributed on the diagonal axis, highlighted in the above screenshot.

5.2.3. Expert PDF Report

The expert is allowed to create both individual assistant reports as well as a per-slide expert report
that contains joint statistics on all assistants who diagnosed the selected slide.

By default, both kinds (assistant report and expert report) are selected:

Create PDF

Create Excel File

Expert report

Assistant report
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The expert pdf report contains a peer comparison of the selected assistants. The first section lists for
each white blood cell class and category each assistant’s (average) sensitivity.

HORIBA

Medical

Report of expert

Approved by expert

Approved on Freitag, 10. April 2020 13:49:58
Slide id: lame7mai2018

aspP)

Chinhty SEchs Prexyay

User Name
assistant
assistant2
assistant2

assistant2

assistant

assistant2
assistant2
assistant2
assistant2
assistant2
assistant2

accictant)

Classes
Neutrophils
Lymphocytes
Basophils

Mature leukocytes, Abnormal

leukocytes

Mature leukocytes, Abnormal

leukocytes
Neutrophils
Monocytes
Promyelocytes
Myelocytes
Eosinophils
Metamyelocytes

131 rallc

Mean Sensitivity
1

048

04

0185

0.166667

0.12
0.11
]

2 o o o

The next section lists for each misclassified cell the assistant’s incorrect answers.

Report of expert

Approved by expert

Approved on Freitag, 10. April 2020 13:49:58
Slide id: lame7mai2018

cellID False Classes (# users)

0 Basophils (1), Neutrophils (1)
1 Basophils (1), Neutrophils {1)
2 Monocytes (1)

True Class
Eosinophils

Normoblasts, Erythroblasts

Neutrophils

e

€
"\

v
~

o
8
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5.2.4. Expert Excel Report

The export CSV report has an identical structure to that of the assistant report. The only difference is
that all selected assistants are collected within a single file (see column A). An extra file with a
confusion matrix is not created.

e el & S -2 KL% LTo0). SUne. Bl S P UARLEE o WSR-S N S U
| ser name espert name test date spproval_date slidetD Sw version cell s oell_group ot _coun cedl_otrue_odll 00 true_oell pe TP FP TN FR sensitivity grecmon
16 assstant  aspen FriApr 50 1343:58 2000 FroApy 10 343621 2000 lamePmal20 Q5P 200  Normoblast Engrectlan ki 0 2 003744 O 0116 2 0

17 sssstant  anpan FAQe 0134958 2020 FriApe 10 343821 2000 lamePmall0 Q5P 200  Mocelol ag Mscailaneo: L] 0 0 0 0 ouE o

18 sssutant  Qupant Fr A 30 1333558 2000 Fri Ape 10 343821 2000 Reme?mai20 Q50 200  Largo plteis Mesoailaneo: a 0 0 00 0us 0

1V assstant  axpant FIY AQe 20133958 2000 FroApe 10 MR 2000 fameMmai20 GS0 200 Nook shadd Msceilineo: a 0 0 0 0 o0 O

30 [escatast  aspen FAEAQA 30 1339:58 2000 Fro Ay 10 34138001 2000 Mo a0 GEP 200 OO imemat Abwdrnmal e L] 0 0 0 0 0us o

I sssetaet  wapent FriAgY SOL3A9SE 000 FriADy 10 S43821 2000 lama dnsi20 Q5P 200  Amefacts  Wscallaneo: L 0 0 0 0 0N 0

12 wostast  wapert P ASE 30 LIASSE 020 Fry Afe 10 34521 2000 lenaMadi G40 200 Magakarpoo Absormal ke ) 0 o 00 0uE b- -

3 asntanl  anpen P ASE A0 LIAYSE 2000 FroiApe 10 34111:55 2000 lanadma 20 QS 200  Lysphorylie Naliee Nuk M ooz F] S.21%547 12 % &7 33 bAs a2
Ml eapan P A 30 LIA9SE 2000 FreAQe 10 34:11:55 2000 LeneMmald0 QAP 200 Mumocyled  Mature Nuk 3 oo 1a S08817 3 7 M LS L %53
I3 asshtast  axpen F11 AT 3010358 2008 P Age 10 34:21:55 2000 leene a0 Q8P 200 Eouncphli Mature Nuk 1 o.ows 10 ooNIDEs O 11 97 30 o o
28 il wapent 1 AST D LIRSS 200 FOADE 10 ML 0000 leneimaldD QAP 200  Sasophilh  Mature ok A 0373 3 opdn 24 N1 o3 o0& o
n:u-u-u et P11 Ay 30 LEANSE 2000 FroApe 10 341253 2000 leme?madO Q5P 200 (Gl calh Abmurinal e z 0 [} ¢ 0 018 O-

30 sl wipect 11 ASr 30114358 2020 FAze 10 3412183 2000 lene a0 GAP 200 Nwitioghil Mature Mok 1 b1 3 sAaqam 7 9 32N 0.12 A4
19 mantart  wanert T At 30 13ARSE 2000 P Az 10 34:11:53 2000 20 Q5P 200 e e 0 [ ¢ o oum -
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Configuration [Admin only]

Only the Admin user can enter and change the configuration:

ﬂg Configuration

5.3. Storage Locations

Y admin (Admen) - Q5P 20,1 - (u] x

File Meb
= & v | | €
Load Save Apply Back

|
lecavers | Language
|

Virtual Stides

Shide Directory C:Wsary PutiicHoribe Medical/QSPiStides -r
Cassfcancn Direcrory ChAUsers\PubleHorda MedicadQSPPre-Classified -
Assistants

Classficavon Directory ChUsersiPoblcMonba Medical Q5P assifications

Reports

Report Directory CrUsers/oraDocunents/ Q5P Reports

Aepert Templatn Directory CAUsery\PublicHarkas Medical QSPReport Tumplates

In the “Locations” tab, the locations where data will be stored is specified.

Data Kind Description

Slide Directory Pre-diagnosed slide packages with image data provided by Horiba.

Classification Directory  Folder where the ground truth diagnosis entered by Expert users is
stored as XML files in one subfolder folder per user and per slide.

Assistants Classification  Location where assistant user’s training diagnosis is stored in one

Directory subfolder per user. Additionally, the paths of previously saved reports is
also stored here

Report Directory Default folder where reports are stored. The user can override this
when saving a report.

Report Template Location where report templates are stored. These templates can be

Directory customized, but only technically proficient users should attempt to do
this.
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The “Language” Tab contains an option to change the language of QSP.

adrren (Aden) - 5P 2L - o

Save Appry Bach

To change the language, select the new language from the drop-down menu and then restart QSP.
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6. Third Party Software

This software utilizes various open source software libraries. Their licenses can be found in the
“ThirdPartyLicenses” folder in the install directory.

This software is based in part on the work of the Independent JPEG Group.
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7.Contact Information

HORIBA ABX SAS

Parc Euromédecine - Rue du Caducée
BP 7290

34184 Montpellier cedex 4 - FRANCE
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