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Flow Citometry Data Analysis

Flow Cytometers are essential instruments for
the diagnosis and follow up of a wide spectrum

of diseases, mainly including HIV-infection,

and lymphomas .



In the early 70’s, the company Becton Dickinson put on the market the first flo
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Accordingly, Infc
each measured ce

e A HUGE amount of data is being routinely

generated, enhancing the need to process these data
iIn a INTELLIGENT way to extract the desired /

Information.
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PROBLEM: PROTEINS IDENTIFICATION
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Projecting in 2-D
The way one projects = The way one sees




Why (and when) one should project in 2D aiming classification?

Why: ¢ Frequently, one needs a decision support tool and
not an automatic classification algorithm. The final
decision is to be taken by the user, not by the
‘system’.

One does not want to classify in automatic mode
ical or legal reasons e.g. medical

information
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[:H.rin treatment

At Diagnosis

 MRD 1Is a prognostic factor In several

hematological diseases.
- MRD Is a criteria to change treatment

strategies in several hematological diseases.
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Consequently, for each of the 50 patients, 88
“MRD-files” were generated containing
known proportions of between 1 and 1000
heoplastic B cells in the pool of 5 x 10 normal
cells
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Results

Sensitivity:

In 80 % of the cases (40/50), the method was able to
detect just 1 patological event in 5 x 10® normal cells.

Level of agremment:

e pacients (45/50), the correlation
than 0.999. The other




Difterential

Goal: diagnosis
To differentiate, using flow cytometry data, among 8

types of lymphomas: BL, CD10-, CD10+, CLL, FL, HCL,

CL, LPL-MZL
the mean in the 24 attributes for each

ifferentiate among patients
lent.




2-D projection, the final decison is taken by
the user

* The cost function aims to preserve the distance structure of
the observations to pre-stablished prototypes

. FERAIRNGIRY the CRRRES): the probability (in R?) of any

tion (patient) to belong to any of the classes (type
-selected at each step (so that the
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Modelagem Hierarquica (no software Infinicyt)
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Modelagem Hierarquica (no software Infinicyt)

LPL/MZL
MCL

First Partition




Modelagem Hierarquica (no software Infinicyt)

CD10-DLBC vs CLL




The Long and Winding
Road




From Academic research to Real world

Academic application

* Costa ES;
Guided Principal Compa
24(11):1927-33, (2010).

* Pedreira CE; Costa ES; Arroyo ME; Almeida J;
Cytometry Data”; IEEE Transactions on Biomedical Enginee

\_/

* United States Patent n° US 7,321,843B2 “Method for generating flow cytometry data file
based on data estimation” (concession 2008). Inventors: Alberto Orfao de Matos, Carlos Eduardo

Costa. License assigned to Becton/Dickinson Biosciences and Cytognos SL.
* Internacional Patent n° WO 2010/140885 A1l (Provisional) “Methods, reagents and kits for flow cytometric immunophenc
(December 2010). Inventors: JJM van Dongen, A Orfao, JA Flores, JM Parra, VHJ van der Velden, S Bottcher, AC Rawstron, RM de Tu ,//ﬁ
Lhermitte, V Asnafi, E Mejstrikova, T Szczepanski, PJ Lucio, M Ayuso, CE Pedreira. License assigned to Becton/Dickinson Biosgiegnces
and to Cytognos SL.

Adofvare  INFINICYT uses our results (patents and papers). It is a key tool for cytometry, including1eykemia and
lymphomas diagnosis and follow up. It is currently licensed and in day-to-day use in more than 80 countries. It is
considered to be the state-of-the-art software for analysis and interpretation of flow cytometry data«
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- Data mining tools will gain more and more
play a key role In extracting relevant information
iIn an objective, precise, reproducible and

. (HEIRSEORS¥RONRY-be made available to users /

through intuitive graphical representations and
user-friendly interpretation-guided tools.

* The avalanche of medical data will continue to
push for quantitative tools.




Some of the frontier problems In

healthcare will be tacked by a nhew
generation of professionals capable of
absorbing different technologies and who will
be able to work side by side with colleagues
with distinct backgrounds in engineering/

statistics computing and health sciences.
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Close partners

Some of these

Investigation within the
the only non-European group in this cc
main responsible for the data analysis develop

v @

Part of the developments are done in association we
the UFRJ Pediatric Hospital Cytometry Lab in RIio
(IPPMG) where we maintain a lab.



The EuroFlow Group




With a Little Help From
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My main colaborators

(Students and non:
Prof. Manc COPPED:

Prof. Rodrigo Pere
Diego, Laura, Lygia, Luciana,

And of course: John, Paul, George & Ringo
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www.cos.ufrj.br/~pedreira
pedreira56@gmail.com



