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»H Bepanevtikn adaipeon epapuoletal o
ETEPOYEVN OUADA VOONUATWVY OO LATPOUC KoL
voonAeuTeC Sladopwv eLOLKOTATWY, OE EMElyovoa
N xpovia BAaon, oe voookopeia 1} AAAEC SOLEC

»0 KatdAoyoC VOONnUATWV OTa omoia ot
katevBuvtiplec odnyiec tng ASFA cuviotolv tn
xpnon tn¢ nebodou dlapkwe avéavel, KaBwe Ve
dedopéva dnupootevovtal — mAEov 91 voonuata
Kol 166 TIaBOAOYIKEC KATOOTAOELC OITOTEAOUV
evOeléelc yla edapupoyn OA oTIc TEAEUTALEC
obnyliec (2023)

» OLKOVOUOTEXVIKEC HeAETEC oTIc HIMA belyvouv oTL
OVOLLEVETOL CNUAVTLKA avénon tou mocou Tou Ba
darmavnBel otic pebodouc adaipeonc tnv
emopevn 10stia

Global Market for Apheresis Equipment
Market forecast to grow at CAGR of 7.9%

USD 4.6 Billion

USD 2.5 Billion

2022 2030

RESEARCH A0 MARKETS

//www.researchandmarkets.com/reports/338516
https://www.researchandmarket €po o210 THE WORLD'S LARGEST MARKET RESEARCH STORE




TPE Research Agenda

)
X

Removal and Replacement

What is the pathophysiological role of
removal and replacement in critical illness?

Timing

What is the optimal timing of TPE in respect
to other critical treatments?

Dosing and Regimen

What is the optimal dose and regimen of
TPE in critical illness?

Risk - Benefit

How to identify critically ill patients at risk and
avoid complications?

Explorative indications

What are explorative indications for critically
ill patients?

David et al. Intensive Care Medicine Experimental

(2023) 11:26
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[Tpv TNV dlevepyeLla BeparmeuTIKNC adalpeonc Ta
EOWTNLLOTA TIOU TIPETIEL VA amtavtnBouyv elva:

Rationale: Mowd ival n Aoyikn tn¢ edpappoyng OA;
Yridpyxouv eVOANQKTIKEC Oeparelec;

Impact: MNowa eiva n enidpaon otov acbevn)
(oTNV KAWVLKN KATAOTOON- OUVOONPOTNTO- OlyWwYN)

Technical: Ayyelakn mpoomélacn - aAvTUTNKTLK aywyn -
OyKoG avarnAnpwong- e6o¢ uypou avanAnpwong -
aplOUOG KaL cuxvoTnTa cuVESPLWV — XPOVOG Evapéng

Clinical/laboratory endpoints: Me mola kpttripla Oa
Bewpriooupe amodotikn tTnv HEBodo, mwc Ba
anodaolooUE TN CUVEXLON 1 TNV SlaKoTh




Rationale: MNowa ival n Aoyikn tn¢ epappoyng Beparmeutikng adaipeong;

Adaipeon naboyovou nmapayovia / UTTOKATAOTACH- AVOTIAI|PWON KN EMAPKWVY 1 LN GUCLOAOYLIKWY CUCTOTLKWY TOU
nAdopatoc: MaBoduacioloykol pnxaviopot

XX jf(x.y.z)dz
8w 6¥ A0, 45 :
{3K-5X, 6K, -2 X Inx Sa 4
de\d’ ! Ay
b-C®Cosa b+a (1vvz)‘ X-J?&x‘\(x}
a*h 0-1(x,)

xo

1_‘._._._.
or seer Mathy
(1 Xy+2)? @

S - O Xit¥a X+ Xp+Xg +. X,
b-C-COS o i G _t_z_;"
J—Q SIHQX ~—-—°—§ b C’.Cosa 5 = 4

R S
1 8 = e . 18} B2 = £ :
Ox“+1xy  2y*- 18 d ; : Sl S e

O

A n .
= [PLCa-By) Pati-p2)
m 02

Acosx arct - 3&NO— ,
- g 23'” 62 B P(A/B) = P(A)* P(B) PCh,B) g L 2 (5'«-9)1
P=1-pPa) CI=(Pr-pt ZCSE) ~2 o

«Kauio avBpwrtivn Epeuva Sev Umopel va ovouaoTel ertotnun av Sev Umopel va otnpiyBel ota HoGnUatika»
Leonardo Da Vinci




MATH  GTATISTICS

° In mathematics, there is a strict

0 Statistics is a field in which people
theorem and proof structure.

work with real-world data.

@ Math deals with the understanding The gathering, sorting,
of space, numbers, measures, and construction, and display of raw
structures in a simple form. data are all covered by statistics.

<e Mathematics is a pure science. e Statistics is an applied stiéth

«...TOL LOONUATIKA €lval o TupAvag TNS yvwong, oAa ta AAAa eivoal amAwg mpoektdoelg» - N. Auyepog




MoBnpuatika kat cuvtayoypapnon ouodailpeonc

» MEeA£TN KNTIKAC ovolwv Kat eoBAeydn tng mocsotntag avtwyv rnov Ba adaipedouv (aplOpoc cuvedpLwv)
»Xpovoc nuiosag {wncg Kot GYKOg KATAVOUNG TwV ouolwv rovu Ba adatpedBolv (cuxvotnta cuvedplwv)

Represents changes of concentration of substance with small molecular weight and large volume

|6avikn ovola yia epappoyn OA peyalo MB kat xpovo
nuioglog {wng, UIKPO OYKO KOTAVOUNAC (LOvVo oTo mMAdoua)
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EKOETIKH ZYNAPTHZH A¢AIPEZHZ: M[_a OUOi_a ue T of distribution (25-30% intravascular) (e.g., 1gG immunoglobulins)
’ ’ ’ ’ Represents changes of concentration of substance with large molecular weight that stays > 90%
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/] [ 7 ~ 100
EVOOYYELOKO XWPO KL OEV AVAKATAVEUETOL § o *
ypnyopa adatpeital katd tnv 1" cuvedpia katd 65- E o
70%, otn 2" ouvebpla n petofoAn eAattwvetal § 70
’ L
dOavel 23%, otnv 3" 10 9% g 60
S 50
E
& 40
o
&
@
g
(8]
a

o

Number of TPE sessions



MoBnpuatika kat cuvtayoypapnon ouodailpeonc

TBV (Total Blood Volume) — TPV (Total Plasma Volume) — RCV (Red Cell Volume)

For males, TBV (in L) = (0.3669* height (inm)]")
+ (0.03219%weight (in kg)]) 4+ 0.6041

For females, TBV (in L) = (0.3561 * height (in m)]")
+ (0.03308% weight (in kg)]) +0.1833

PV = TBV ciective *( 1 — Het)
RCV=TB \n'rd't;mqjy.: -PV :Tﬂytﬂ:ﬁﬁw* Hct



BLOOTATIOTIKN: EKEL TIOU OL ETILOTNUEC UYELOG
oUVAVTOUV TA LaONUOTLKAL

»H avénon tTng «yvwonc» otnv LaTPLKA cUVOEETAL LLE EKBETLKA aavénon Twv
ETILOTNUOVIKWY O€60UEVWV Kol ONUOCLEVCEWVY

»H a&lomoinon avtwv Twv d€5oUEVWY ITPOC To KALWVLKO 0deAOC Tou aoBevoucg
elval buoxepnc otnv KABNUeEPLVA KAWVLKA TIPAEN

» 0O €AeyXOC TNC TTOLOTNTOC AUTWV TWV OEOOUEVWV KAl O OXESLOOUOC
KatevBuvinplwyv odnywwyv MpoUToBETEL TNV Katavonon kol opbn epappoyn
BLOCTATLOTIKWY MOVTEAWV



To KUPLO TIPOPANUA OTLC KALVIKEC LEAETEC...

» BlomolklAotnTa - KOs atopo SuvNTIKA Umopel val avtdpaoel
SdlapopeTika oto LOLo epEBLoa

»H yvwaon kot oL armodAcELC OTNV LATPLKN UTTOKEWVTOL o€ affeBatotnta
AOYW TNC TIOAUTIAOKOTNTOC TWV PLOAOYLIKWY CUCTNHUATWY

> H BLOOTOTLOTIKN TIAPEXEL ETLOTNMOVIKEC LEBOSOUC MoooTIKOTIOLNONG
Tou BaBpov afepfatotntoc Kot SnNULoUPYEL TN PACN VL0 CUVOTITIKEC AN
KOLL QLVOLTTOLP LY WY LMEC LATPLKEC YVWOELC KoL OUCTAOELC



BLOOTATLOTLKN: EKEL TIOU OL ETULOTNLEC UYELAC
oUVAVTOUV TA LaBNUOTKAL

PUBR/CA

To “P-value” eupaviotnke
rtepirtou 80 ypovia rtpLv Kol

Importance and Role of Biostatistics in Clinical Research

Statistics is the Grammar of Science - Karl Pearson

kadlepwoe tnv BlootatioTiki el
wg aKpO yw Vlal:o A’ iﬁo Tr’ C : Z:':I::ss::n Summary
LOTPLKIG EPELVAG ol s

Grotocol DevelopmeD Gtudy implementatioD C Data Analysis )

“Biostatisticians often devise
new ways of looking at data to
uncover the truth behind
numbers and patterns”

C Data Management) ( Study Monitoring ) Ceport or.M_anuscripD
Writing




PoAoc Blootatiotikou

210 OXEO6LAGHO TOU MPWTOKOAAOU HEAETNG Typical workflow:
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Fecrut Falanh Fo el [Tk st Hran [ain

> OPLOUOC OTOXOU- BaolkoU EpWTINATOC

(urt6Beonc)

1
|
[

o ETtIAOYN TIOPOUETPWY KOl KATOANKTIKWVY

onueilwv (endpoints)

o 2XeSLOOUOC HEAETNC (KpLTpLa ETAOYNC,

' Statisticians design studies in reverse order:
Sdtapketa follow-up)

l:l'l-u-llﬂ
> AvaoKomnon SNUOCLEVUMEVWVY LEAETWV . E | I o¢[]+0 =
EH—”—I'CI'

> KaBoplopocg case/control groups




2 TATLOTLKN avaAuon

2XeOLAOUOC LEAETNC
Nepypadlkn OTATIOTIKN

ETtalyWYLKN OTATLOTIKA 1 OTOTLOTLKI) CUMTTEpACUATOAOY O



[TepypadLkn otatiotikn) — descriptive statistics

JUVOTITIKN KOl AITOTEAECLLOTIKA Tapovoilacn TwV SESOUEVWV UE:

»Méetpa B€onc (LEon Tun, SLApEeon, EMKpaToUoa)
»EUpoc, SLakOpovon, TUTILKN aTtOKALON

»'EAeyxoc katavopwy dedopevwy



[TeplypodLkn OTATLOTLKN

<68.26% of Cases> < 95.44% of Cases >

Ltk ~
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g 13.59%
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~._.~"J:'_#- 2.14%;

13.59%




Emaywykn otatlotikn- statistical inference

MeEBobol Kal epyaleia TOU XPNOLLOTIOLOUVTAL YLOL TNV YEVIKEUON QTTOTEAECUATWY QIO T
dedopéva kat Baoilovtal otn Bewpia BavotATwy (Backwards and convoluted approach)

NMAPAAEITMA
100 atopa AapBavouv otativn kot BpEOnke o OAoug peiwaon TNG XoAnoTEPOANG
Mn oTaTLOTLKN TPOCEyyLon: tpodavwe n Beparmeia lval amoTteAECUATIKA

2 TATLOTLKH TIPOCEYYLON:
Bripa 1° — pundevikn umtoBeon Ho : n Beparmeia dev £xel ATOTEAECHA KAl N
netafoAn tng xoAnotepoAnc eival tuxaia
Bripa 2° — ta Sedopéva amoppintouv tnv Hndevikn umtobeon; — av vat mbava n
Bepareia eival AMOTEAECUATLKN



Diooess Observed data pail?

I1.1 Basic Probability Theory
y Statistics: Given the
STOCHI i :_- information in your
Data generating hand, what is in the

Statistical Inference/Data Mining ‘..._.__.._.__._._......_.___._..._._.ﬁ._._._...

* Probability Theory

— Given a data generating process, what are the properties
of the outcome?

Probability:  Given

the information in

the pail, what is in
? your hand?

* Statistical Inference

— Given the outcome, what can we say about the process that
generated the data?

— How can we generalize these observations and make predictions
about future outcomes?

IR&DM, WS'11/12 October 20, 2011 II.3




2 TATIOTIKN oupTEpaopatoloyla: EAeyyoc Ho

| ANOAOXH Ho AMOPPIWH Ho

Ho aAnBnc¢ OpB6n anodoxn 2PpaApa tomov |
Ho yeudnic 2baApa tonov lI(B)  Opbn amoppdn
(1-B)=power

p-value: H miBavotnta odpaApatog tumou |, SnAadn to p ekdppalsl tnv mbavotnta
va armodoBoulv ol SladopeC mMou MapPATNPOUVTAL OTIC UETPNOELC TNG €EAPTNUEVNC
LETAPANTNC OTNV CUCXETLON TNC UE TNV aveéaptntn HetaPAntr, evw odeilovtal os
Tuxaio yeyovocg (p=0.05 onuaivel 5% niBavotnta yia opaApa tumou |)

Confidence Interval: To dtdotnua mou avapeveTatl vo. BpLloKETOL N HECN TLUN MLOG
TIOPOLUETPOU OE EMOVAAXUBAVOUEVEC LETPAOELG




Bias - MepoAnia n opaipa:
ALadopA EKTLILWMUEVNC - TIDAYMUOTIKNC TILNC ULOC TIAPALETPOU

Tuxaio | cuoTnUATke opaApa: uxvo otnv ertthoyn delypatoc (selection, observer,
source) otnv avaAuvon (cause-effect)

B . e Publication bias: H ©&nupooieuon povo Twv
OTMOTEAECUATWY  €KElvwv TOU  delyvouv  €va
OTOTLOTLKA ONMOVTLKO BeTKO €UpnUa SLOTAPACOEL
TNV LOOPPOTILA  TWV EUPNUATWY KOl ELOAYVEL

npokataAnyPn umEP Twv OETIKWV ATIOTEAECLATWV.
JAMA 2002;287:2825-2828

Pop. Value Sample Value




laTtpLlkn oTNPELWOUEVN OE EVOELEELC
Evidence based medicine

Evidence based medicine: “...the conscientious, explicit and judicious use of current best
evidence in making decisions about the care of individual patients” BmJ 1996;312:71-72
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Experimental statistics

Studies

Descriptive
Studies

i I
[ I
l Populations \ Individuals l Observational \ Experimental

I I . [ . 1 —y
' Case \ l Case \ Cross l Case \ l \ ' \
Reports Series Sectional Control Cohort RCT




KALVLIKEC HUEAETEC

ANAAYTIKH MEAETH

= JTOXeUEL OTNV TOOOTLKOTIOLNON MLOC QULTLOAOYLKING OUOXETLONC METAEL pLac apEpBaonc/Puoiknc EkBeonc
(intervention/exposure) o€ KATTOLO TTAPAYOVTA KoL EVOC ATTOTEAECHATOG (outcome) ouyKpPLvovTaG TOUG
puBLOUC epndaviong (rates) Tou amoteAEoHATOC OTLC OpAdEC TOPEUPAONC/EKOEONC KOl OTLC OUASEG EAEYXOU
(control).
= Newpapatikéc avaAuTtikeg: RCTs o epeuvntic daxelpiletal tnv mapepPaon pe tuyatonoinon (intervention-
intended outcome 1.X. mowa eival n enidpaon dapudkouv A+B vs A+l otnv €€€AEn tng XNN;)
= Mn nelpopatikéc avaluTtikég: Observational cohort, case-control o epeuvntnc dev Slaxelpiletal tnv
napeuPoon/EkBeon
= intervention-intended outcome rt.x. mota eiva n emPBiwon aocBevwv TIXNN o Alota avopoving
HETAPOOXEVONC avaAoya Le TtV HEBodo umokatdaotaonc NA
= Exposure-outcome Tt.X. ToLa £lval N ouvoALkn Bvnowuotnta o kaBe otadto XNN;
= |Intervention-unintended outcome rm.x. mota n eniépacn AMEA otnv AELTOUPYLKOTNTA TNC TEPLTOVAIKAG
nepBpavnc otn IONK;

MH ANAAYTIKH MEAETH
" Aev KatadELKVUEL ALTLOAOYLKH CUCOXETION (EMiMTWwon-enuToAAcUOC KATT) case series, case reports, surveys
TL.X. TLOLEC oL SLeBveig taoelg enimtwong XNN oto yeviko mAnbuopuo




Evidence based medicine

BMJ 2004 ;328:1490-4



...QTTO TLC KALVLKEC MEAETEC OTLC KATEVLBLVTNPLEC
oONylec TNC Bepamevtikne adaipeonc....

Ye KAOe peAetn ou aloAoyeitat eAEyyovtal ta €ENC:

»MNolocg elval o otoxo¢ TNC Beparmeutikng adaipeonc (KATaAnKTILkA onueia)

»MNoleg eivat ot evdeielc/kpLtripLa emitevéng tov otoYoU

> Nwc aéloAoyeltal N moloTNTA AVTWV TwWV Kpttnplwv/evdeiéewv (quality of evidence)
» Nwc¢ urtoAoyiletal to kKootoc/0deAog yLa Tov a.oBevr pou

»Mowa gival n Loxu¢ Twv cuvotaocewv (strength of recommendation)



GRADE SYSTEM

Box 2: Criteria for assigning grade of evidence

Type of evidence
Randomised trial = high
Observatonal study =low
Any other evidence = very low

BMJ 2004 ;328:1490-4



GRADE SYSTEM

Decrease grade if:
« Serious ( — 1) or very serious ( — 2) limitation to study Box 3: Definitions of grades of evidence
quality

High = Further research 1s unlikely to change our
confidence mn the esumate of effect.
Moderate = Further research is likely to have an

e Important inconsistency (- 1)
« Some (— 1) or major ( — 2) uncertainty about

l:]]I‘ECI:I’]ESSF important impact on our confidence in the estimate of
* Imprecise or sparse data (- 1) effect and may change the estimate.
» High probability of reporting bias (- 1) Low =Further research is very likely to have an

_ important impact on our confidence in the estimate of
Increase grade if: effect and is likely to change the estimate.
* Strong evidence of association—significant relative Very low= Any estimate of effect is very uncertain.

risk of > 2 (< ().5) based on consistent evidence from

two or more observational studies, with no plausible

confounders (+1)

» Very strong evidence of assocation—significant

relatve risk of =5 (<< 0.2) based on direct evidence
with no major threats to validity (+2)

e Evidence of a dose response gradient (+1)

 All plausible confounders would have reduced the BMJ 2004 :328:1490-4
effect (+1) SR




Guidelines on the Use of Therapeutic Apheresis in
Clinical Practice—Evidence-Based Approach from the
Writing Committee of the American Society for

Apheresis: The Sixth Special Issue

TABLE II. Grading Recommendations adopted from Guyatt and coworkers [8].
Methodological quality of
Recommendation Description supporting evidence Implications
Grade 1A Strong recommendation, RCTs without important limitations or Strong recommendation, can apply
high-quality evidence overwhelming evidence from observational to most patients in most circumstances
smudies without reservation
Grade 1B Strong recommendation, RCTs with important limitations Strong recommendation, can apply to
moderate quality evidence (inconsistent results, methodological maost patients in most circumstances
flaws, indirect, or imprecise) or without reservation
exceptionally strong evidence from
observational studies
Grade 1C Strong recommendation, Observational studies or case series Strong recommendation but may change
low-quality or very when higher quality evidence
low- quality evidence becomes available
Grade 2A Weak recommendation, RCTs without important |imitations or Weak recommendation, best action
high quality evidence overwhelming evidence may differ depending on circumstances
from observational smdies or patients’or societal values
Grade 2B Weak recommendation, RCTs with important limitations Weak recommendation, best action may
moderate-quality evidence (inconsistent results, methodological differ depending on circumstances or
flaws, indirect, or imprecise) patients’ or societal values
or exceptionally
strong evidence from observational
studies
Grade 2C Weak recommendaton, Obzervarional studies or case series Very weak recommendations; other

low-quality or very
low-quality evidence

alternatives may be equally reasonable

JTournal of Clinical Apheresis 28:145-284 (2013



2 € OTIAVLO VOO HOTA.....

TAEBLE 1. Muodified McLeod's Criteria for Evaluation of
Therapeutic Apheresis Efficacy [9]

~ The authors encourage practi-

tioners of apheresis medicine to use the three McLeod Cri- | McLeod'’s |

. 9 ST et Evidence criteria Explanation
teria’ to assess the indication when considering the use of
TA in rare diseases/conditions, which may not be catego- Mechanism “Plausible The current understanding
rized by the JCA Special Issue Writing Committee. These Pathogenesis”  of the disease process

supports a clear rationale
for the use of therapeutic
apheresis modality.

are “Plausible Pathogenesis” which implies an under-
standing of the disease process suggests a clear rational for

TA, “Better Blood” which indicates evidence suggesting Cormection “Better Blood” The abnormality, which makes
the abnormality that makes apheresis plausible is mean- therapeutic apheresis plausible,
ingfully corrected by TA, and “Perkier Patients” which can be meaningfully
means there is evidence that TA confers benefit that is . : corrected by its use.,

Clinical Effect “Perkier There is a strong evidence

inice ile and not just statistically significant.? . ; _
clinically worthwhile and not j cally signiticant. Patients™ that therapeutic apheresis

confers benefit that is
chinically worthwhile, and
not just statistically significant.

J Clin Apher. 2023; 38: 77-278



Y UUTIEPAOHOTOL

>0 pOAog Tou BlooTtatioTikou gival LoLaitepa oNUOVTIKOG € OAa ta otadla SLe€aywyng
LLLOLG LEAETNC

»H katavonon Baolkwv 0pwV PLOCTATLOTLKNC BonOd Tov KALVLKO yLOTpO 0TnV KAAUTEPN
TPOCEYYLoN Kal aéloAoynon T0o0 Twv KAatevBuvtnplwyv odnylwv 000 KoL TwV KAWVIKWY
neAETwv/dnuooleloswv

» KAwiko odeloc yia tov aacBevn dev onuaivel Kot avaykn oTOTLOTIKA CNUOVTIKA HLETABOAN
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UXOLpLOTw Yla tTnv npocoyn oo .-
_-




	Slide 1: Θεραπευτική αφαίρεση  και κατανόηση  βασικών όρων στατιστικής
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6: Μαθηματικά και συνταγογράφηση αιμαφαίρεσης
	Slide 7: Μαθηματικά και συνταγογράφηση αιμαφαίρεσης
	Slide 8: Bιοστατιστική: εκεί που οι επιστήμες υγείας συναντούν τα μαθηματικά
	Slide 9: Το κύριο πρόβλημα στις κλινικές μελέτες...
	Slide 10: Bιοστατιστική: εκεί που οι επιστήμες υγείας συναντούν τα μαθηματικά
	Slide 11: Ρόλος βιοστατιστικού
	Slide 12: Στατιστική ανάλυση
	Slide 13: Περιγραφική στατιστική – descriptive statistics
	Slide 14: Περιγραφική στατιστική
	Slide 15: Επαγωγική στατιστική- statistical inference
	Slide 16
	Slide 17: Στατιστική συμπερασματολογία: έλεγχος Ηο
	Slide 18: Bias - Μεροληψία ή σφάλμα: Διαφορά εκτιμώμενης - πραγματικής τιμής μιας παραμέτρου 
	Slide 19: Ιατρική στηριζόμενη σε ενδείξεις Evidence based medicine
	Slide 20
	Slide 21: Κλινικές μελέτες 
	Slide 22: Evidence based medicine 
	Slide 23: ...από τις κλινικές μελέτες στις κατευθυντήριες οδηγίες της θεραπευτικής αφαίρεσης....
	Slide 24: GRADE SYSTEM
	Slide 25: GRADE SYSTEM
	Slide 26
	Slide 27: Σε σπάνια νοσήματα.....
	Slide 28: Συμπεράσματα
	Slide 29

