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Nadstavbové parametry krevniho obrazu

Sona Vytiskova




Hematologicky analyzator — vyvoj v Case . ® . ' . ®
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Rozsifené parametry KO Goe ; L 3

NRBC

;‘(‘ﬁ”é;“é Multidisciplinarni
Nezralé Cervené krvinky — normoblasty prinos
IRF & RET-He Anémic
Nezralé retikulocyty. Obsah hemoglobinu v retikulocytech
IPF

Trombocytopenie

Nezralé trombocyty Sepse
1G

added value
Nezralé granulocyty b1 Sepse
ICIS

Infekce

Parametry prezentujici asnou vrozenou imunitni odpovéd Sepse

na infekéni agens

—



Rozsifené parametry KO Goe ; L 3
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Normoblasty NRBC Goe &1

Normoblasty (Nucleated red blood cells)

NRBC%
» jaderné prekurzory erytrocytl Percentage of nucleated red blood
cells
» fyziologicky v KD
Male and Female
» v periferni krvi — pouze novorozenci per 100
Age N WBC's
A
-3 d 52 € 1 - D
Bone marrow Blood < 2 4 &k
—— - A e e e e e e ~ A 4 - 30 days 31 00-00
r \ 31 - 60 days 43 0.0-0.0
(_\ Ba((;ph} Polychromatic Orthochromatic 1 day BM /1 day
Proerytroblast erythroblast erythrobiast erythrobiast Reticulocyte Erythrocyte 61 - 180 days 89 00-00
.—» . — . — ,rb > @ > 0.5-<2 years 223 0.0-00
' 2 - <B years 256 00-00
Decreasing cell size - 6 - <12 years 375 0.0-00
Hb synthosis 12 - <18 years 47 00-00
=18 years a0 00-00

Figure 1: Erythropoiesis

Rolf Hinzmann, MD, PhD: Paediatric reference intervals on the Sysmex XE-2100 haematological analyser, February 02, 2010 I



Mladé vyvojove formy Cervené krevni frady - NRBC

» Obtizné detekovatelné diky podobnosti s WBC
Analyza:
Mikroskopické stanoveni po¢tu NRBC

Pocet NRBC na 100 WBC

Nasledné nutno provést korekci
poctu WBC dle vzorce

WBC (x10%L) x 100

korigované WBC (x10°/L) =
(100 + NRBC/100 WEC)




Normoblasty NRBC Coe &%

e fluorescenéni priutokova cytometrie — diky znaceni DNA/RNA umozriuje
detekci mladych bunécnych frakci a bunék se zvySenou metabolickou

aktivitou (aktualni hemopoéza, bunécné abnormality reaktivniho, nebo
neoplastického plvodu)

e soucast kazdého krevniho obrazu

jednotky: % (poCet NRBC na 100 leukocytu)
# absolutni pocet (10%/L)
- =
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Normoblasty NRBC G e ’ & 4

Klinické vyuziti: Pozitivhi hodnota od >0.1/100 WBC

Neonatologie - vylouceni falesSné zvySenych hodnot WBC — zejména u septickych pacientu a
pacientld s nizkymi hodnotami WBC

- nezavisly prediktor mortality u pred€asné narozenych déti

Hematoonkologicka onemocnéni - znamka inefektivni nebo extramedularni erytropoézy
(NRBC v remisi mizi)

Kriticky nemocni pacienti - JIP

» nezavisly negativni prognosticky faktor (nartiist NRBC koreluje s celkovou mortalitou)

Hematopoeticky stres — infekce, hypoxie
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NRBC

SN.CBC Multidisciplinarni
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/
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Trombocytopenie

Nezralé trombocyty Sepse
(€

added value
Nezralé granulocyty A Sepse
ICIS

Infekce
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na infekéni agens
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RETIKULOCYTY XY N £ X

mlade vyvojove formy Cervene krevni rady

Retikulocyt v elektronovém mikroskopu Erytropoéza
Bone marrow Blood
.'_ _________ e = A
1 da),r BM /1 day !
Ba ophilic Polychromatic Or‘thuchrom tl
Proerytroblast erythroblast erythrobiast | Erythrocyte

.—».—».—».—» —>

Decreasing cell size

Hb synthesis

* Obsahuje zbytky bunécnych organel s RNA (ribosomy, zbytky endoplazmatického retikula)

_



Erytropoéza a hemoglobinizace

Kvantitativni | Kvalitativni
parametr parametr

Erytrocyty RBC, HCT  MCV, MCH,
MCHC,RDW

(Objem ery, obsah Hb, koncentrace
Hb, distribuéni Site ery)

Retikulocyty ~ RET, IRF RET-He
eroposicrsaiaay . (EMCH,= CHIr)




IRF — Immature Reticulocyte Fraction

Miadé formy retikulocytli - ve zvySenych hodnotach:

A
+ informuji o pocinajici reakci kostni dfené na stimulaci 2L LLFR_. MFR.  HFR
@ L
* nevypovidaji nic o skute€né kvalité retikulocyti (obsahu hemoglobinu v nich) = p::'_.-‘é-'-_:-' f s
""-'.-.r'; l'.r:\_--
E Lot i e
o ’ = IRF
Referen¢ni rozmezi u zdravych dospélych :
1,6 -10,5%
B PLT-fl_ o
. . M-J.Ti:\: -: » | 5 _is 1
parametr aktivace erytropoézy — u€innost lé€by RET Fluorescence intensity

» Hodnoceni vyvojové nejmladsSi populace retikulocytu z jejich celkového poctu
» Stimulace ¢&i utlum erytropoézy v fadu hodin

» Management podani ERD

» Monitorovani terapie EPO -



Co je parametr RET-He a k ¢emu slouzi? Goeo &%

Stredni obsah hemoglobinu v retikulocytu (pg)

» popisuje kvalitu pravé vznikajicich erytrocytu!

* vyznamny parametr pfi posuzovani metabolismu (a dostupnosti) Fe pro erytropoézu
« poskytuje informace v horizontu dni — ,kratkodoby ekvivalent MCH"
» referenCni rozmezi: 28 — 36 pg

* meéné nez 28 pg je projevem nedostatku nebo nedostupnosti funkéniho zeleza pro
erytropoézu

-



Klinicky vyznam parametru RET-He Gog &% e

* Kvalitativni parametr
» odrazi AKTUALNI stav erytropoézy

Monitoring kinetiky zeleza
» vypovida o aktualnim stavu funkéniho Zeleza dostupného v dané chvili pro tvorbu
erytrocytd v kostni dfeni

Optimalizuje terapii stimulatory erytropoézy
» monitoruje ucinnost IéCby preparaty stimulujicich erytropoézu — je 1éCba ucinna?
» je aktualnim a citlivym indikatorem Cinnosti kostni dfené
» reaguje na zménu v lécbé béhem 1-5 dni

RET-He neni ovlivnén reakci akutni faze (zanétem)

_



Klinické vyuziti RET-He- nefrologie Goe &%

» dle dosud publikovanych udaju je nejvétsi klinické vyuziti v oblasti IéCby
dialyzovanych pacientt EPO

» 1997 ,FDA approved®: metoda validovana pro pacienty podstupujici
hemodialyzu

» Nefroloficka guidelines

» (Evropské pokyny pro osvédcené postupy (EBPG) nebo iniciativa pro kvalitu vysledk( vySetfeni ledvinovych
onemocnéni, National Kidney Foundation Kidney Disease Outcome Quality Initiative (NKF KDOQ)I).

—



MNephrol Dial Transplant ( 1999) 14: 659665

Nephrology
Dialysis
Transplantation

Original Article

Hypochromic red cells and reticulocyte haemglobin content as markers
of iron-deficient erythropoiesis in patients undergoing chronic
haemodialysis

CHr <26 pg jako marker nedostatku zeleza:
* Citlivost: 100%, Specifita: 73%

Abstract However, reticulocyte haemglobin may not change as
Background. In patients on chronic haemodialysis, predicted during treatment with erythropoietin and
because of a non-specific increase in serum ferntin,  ron, when the percentage of hypochromic red cells
iron_deficiency may _be overlooked leading to failure  may provide a truer picture of functional iron status.

of erythropoletin treatment. A reticulocyte haemglobin
content < 26 pg and a percentage of hypochromic red | Key words: erythropoietin;  haemodialysis;  hypo-
cells =25 have been proposed as markers of iron- | chromic red cell; iron; reticulocyte

deficient erythropoiesis in such subjects, but it 1s




RET-He — kazuistika

Pacientka K.V. *99, pfi preventivni prohlidce zjiSténa mikrocytarni anémie

| RBC

| HGB

| HCT

| MCV

| MCH
Biochemie:
| Fe

JFerritin

3,97
61

0,23
58,7
15,4

2,8

1,8

x 10%?/L
g/L

fl
PY

pmol/L

ng/L

dg IDA, léCba: Aktiferrin, Pyridoxin

uz pfi kontrole po 5 dnech lé€by narist RET-He

Mnoizstvi hemoglobinu (pg)

35
30
25
20
15
10

RET-He x MCH
| —4—RET-He
| —@—MCH
61 111 161 211 261 311 52 102

datum

—



Rozsifené parametry KO Goe ; L 3

NRBC

;‘(‘ﬁ”é;“é Multidisciplinarni
Nezralé Cervené krvinky — normoblasty prinos
IRF & RET-He Anémic
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Nezralé trombocyty Sepse
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added value
Nezralé granulocyty b1 Sepse
ICIS

Infekce
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na infekéni agens
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IPF — vyuziti v klinické praxi

Rychla neinvazivni diferencialni diagnostika izolovanych trombocytopenii!

»snizena produkce v kostni dreni

porucha syntézy PLT ( IPF)l

»zvysena spotreba (TTP, HUS, DIC))
»destrukce v periferni krvi

(ITP, sepse) I IPF

(%)

6,1

o Aplasticka anémie
o Akutni leukemie
yelodysplasticky synd
1.1

Frakce nezralych trombocytt

Dreniovy utlum Konzumpce ¢i destrukce
v periferni krvi

BrJ Haematol. 2004 Jul;126(1):93-9. Assessment of an immature platelet fraction (IPF) in peripheral thrombocytopenia.
C Briggs, S Kunka, D Hart, S Oguni, SJ Machin, Department of Haematology, University College London Hospital, London, UK




Klinické vyuziti parametru IPF G e . Q ’?i'“ ®

» Predikce restituce difené po CHT (ekonomicky dopad, KD, ATB)
» Predikce prihojeni stépu po BMT/PBSCT

» Zvysené hodnoty IPF- vliv na uc¢innost antiagregacni terapie

» VEasna reakce kostni dfené na po€inajici sepsi nezavisla na zménach koagulace
* muze selhat u osob s trombocytopenii a/nebo poruchami KD

» Pomoc pfi rozhodovani o podani trombokoncentratu (ekonomicky dopad, KD)
* ONKO pacienti (chemoterapie, restituce KD po chemoterapii)
« pacienti s jinym ddvodem k trombocytopenii véetné novorozencl

—



IPF a podavani trombokoncentratu

Sledovani hodnot IPF muze uSetfit podavani trombokoncentratd v hrani¢nich a
profylaktickych pfipadech

Nizké PLT + Nizké |IPF Nizké PLT+ Vysoké IPF

PLT nevznikaji PLT vznikaji R

Transfuse PLT ANO o Transfuse PLT NE o .
= ‘ :I. * - L _;_ ' . " ‘

1 1 1 1 L 1 L 1

Méné nezadoucich potransfuznich reakci, financni uspora

Otazka dostupnosti trombokoncentratu —
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High Risk and Diseased . RP Prognostic
. . . . s Biological Features
Arteriosclerosis, Thrombosis, and Vascular Biology d Population Bl Biomarker
Volume 42, Issue 5, May 2022; Pages 527-53% *M[“n

hitps:/idoi orgH0. 1I61UATVBAHA 121.316244 % o,

ATVB IN FOCUS: THE SCIENCE OF ATVB EARLY CAREER COMMITTEE ** 1 Platelet
m E ¢ ; Aggregation

Role of Reticulated Platelets in Cardiovascular Disease 4 Res in blood Time

Dario Bongiovanni () *, Jiaying Han {5 ", Melissa Klug (%), Kilian Kirmes (%) , Giacomo @ ACS

Viggiani, Moritz von Scheidt, Nina Schreiner, Gianluigi Condorelli@, Karl-Ludwig Laugwitz
(1, and Isabell Bernlochner ()

IPF a ucCinnost antiagregacni terapie

Abstract: Human platelets differ considerably with regard to their size, RNA content and
thrombogenicity. Reticulated platelets (RPs) are young, hyper-reactive platelets that are newly ‘ End-stage

released from the bone marrow. They are larger and contain more RNA compared to older renal

platelets. In comparison to more mature platelets, they exhibit a significantly higher disease

thrombogenicity and are known to be elevated in patients with an increased platelet turnover

such as, diabetics and after acute myocardial infarction. Several studies have shown that RPs * Surgery

correlate with an insufficient antiplatelet response to aspirin and specific P2Yq; receptor

inhibitors. In addition, RPs are promising novel biomarkers for the prediction of adverse X

cardiovascular events in cardiovascular disease. However, the reason for RPs intrinsic hyper- @ Diabetes

reactivity and their association with ischemic events is not completely understood and the U

biclogy of RPs is still under investigation. We here present a structured review of preclinical - ;< Smokers Ta-granules,

and clinical findings concerning the role of RPs in cardiovascular disease. dense granules,
M\_ Nonvalvular ~ mitochondria

Key Words™ aspirin = biology = biomarker = reticulated platelets = myocardial infarction atrial fibrillation



Rozsifené parametry KO Goe ; L 3

NRBC

;:[‘ile_"é;“é Multidisciplinarni
Nezralé Cervené krvinky — normoblasty pfinos
IRF & RET-He -
Nezralé retikulocyty. Obsah hemoglobinu v retikulocytech
IPF

Trombocytopenie

Nezralé trombocyty Sepse
1G

added value
Nezralé granulocyty A Sepse
ICIS

Infekce

Parametry prezentujici asnou vrozenou imunitni odpovéd Sepse

na infekéni agens

-



Nezralé Granulocyty (IG — Immature Granulocytes)

Myeloblast ~ Promyelocyte  Myelocyte Metamyelocyte Band Segment

Neutrophilic
maturation
series

Eosinophilic
maturation
series

Basophilic
maturation
series

Immature granulocytes

 soucast méreni kazdého KO+Diff

+ prFitomnost IG = patologicky posun doleva

» vCasna reakce kostni dfené na infekci/sepsi vyplaveni z kostni dfené pasobenim cytokint uvolnénych pfi zanétu

_



Klinicky vyznam sledovani poctu IG Goeo &2 e

Referencni rozmezi u zdravych dospélych IG%
IG # 0,00 - 0,06 x 10%I
IG % 0,00 - 0,6 %

Percentage of immature granulocytes

Male and Female

* vyznam maji nejen absolutni hodnoty, ale i dynamika Age N % of WBC

=2 days 87 00-17

> Diagnostika zavaznych infekci, zanétt, myeloproliferativnich 2- <14 days 100 00-19
onemocnéni, G-CSF 14 - 30 days 98 0.0-13

31 - 90 days 86 00-09

91 - 180 days 87 0.0-05

» Zahajeni v€asné |éCby ATB (sepse) 0.5 - <2 years 100 00-09
2 - =6 years 91 00-08

> Monitoring vyvoje onemocnéni pacientd na JIP (vyznamné v R 109 00-0.3
kombinaci s NRBC) 12 - <18 years 100 00-03
=18 years 91 00-06

-



Rozsifené parametry KO Goe ; L 3

NRBC

added value

XN-CBC Multidisciplinarni

pfinos

added value L, .
RET Anémie

Nezralé Cervené krvinky — normoblasty

IRF & RET-He

Nezralé retikulocyty. Obsah hemoglobinu v retikulocytech

IPF
Trombocytopenie
Nezralé trombocyty Sepse
1G
added value
Nezralé granulocyty XN-DIFF Sepse
ICIS

Infekce

Parametry prezentujici Casnou vrozenou imunitni odpovéd Sepse

infekéni agens




Brnénské onkologické dny
B O D Konference pro nelékaiské
zdravotnické pracovniky

Intensive Care Infection Score

O ICIS je zalozen na péti rznych parametrech krevnich bunék,
odrazejicich aktivaci imunitnich bunék

U se ziskava z rutinniho méreni krevniho obrazu s diferencialnim
poctem leukocytu a retikulocytl na analyzatorech SYSMEX XN

KO + DIFF + RET

added value added value

XN-DIFF RET



Brnénské onkologické dny
B O D Konference pro nelékaiské
zdravotnické pracovniky

ICIS: Intensive Care Infection Score

ICIS: pét parametru KO, odrazejicich aktivaci
Imunitni odpovedi organismu




Brnénské onkologické dny

NeutrOf”nI, granU|OCyty B OD Konference pro nelékarské

zdravotnické pracovniky

m Neutrofily jsou buniky velmi Casné imunitni
odpoveédi, a proto maji nejvyssi vyznam pro
imunitni obranu téla

m Aktivaci neutrofili vyvolava kontakt s patogeny

m Aktivované neutrofily maji jiné slozeni lipidove
membrany a cytoplazmy nez klidové bunky,
coz ma za nasledek zvysené fluorescencni
signaly

-



Neutrofilni granulocyty

Brnénské onkologické dny
B O D Konference pro nelékaiské
zdravotnické pracovniky

Neutrofilni granulocyty

m Prvni obranna linie imunitniho systému
m Aktivace adaptivniho imunitniho systému
m Extrémni obrat béhem infekce/zanétu

Absolutni poCet neutrofilt v periferni krvi

2 NeUTR

Intenzita reaktivity neutrofill
» Meéfeni aktivovanych neutrofill

_




Brnénské onkologické dny

Nezralé granulocyty (IG) DA Crovormickd pracomit

Nezralé granulocyty

Reaktivni posun do leva

Myeloblast Promyelocyt Myelocyt Metamyelocyt Tyé Segment

V perlfernl' ker Zdrachh dospélyCh Zanétlivé a infekéni procesy vedou k

nejsou za fyziologickych podminek vysokému obratu neutrofilt, a proto se |G
IG pFitomny dostavaji do periferni krve ze zasob v KD

» Reaktivni posun do leva

» Mnozstvi, velikost a aktivita IG se v PK
vyrazné zvysuje

R



Brnénské onkologické dny
B O D Konference pro nelékaiské
zdravotnické pracovniky

Nezralé granulocyty (I1G)

Band Segment

Myeloblast Promyelocyt Myelocyt Metamyelocyt

Nezralé granulocyty (1G)

|G v periferni krvi zdravych dospélych naznacuje
C¢asnou vrozenou imunitni odpoved na infekci,
zanét nebo jiné podnéty kostni dfené

Absolutni pocet IG v periferni krvi

®e

Nezralé granulocyty




Lymfocyty produkujici protilatky

Brnénské onkologické dny
B O D Konference pro nelékaiské
zdravotnické pracovniky

Lymfocyty

Specificky proces vyvolany receptory nékterych
mikroorganismu vede k aktivaci B-lymfocytl a
nasledné k tvorbé protilatek B-bunkami

» Pozdni adaptivni imunitni odpoved

st

m Lymfocyty syntetizujici protilatky

m Jsou detekovany specifické protilatky vylucujici
bunky: nezavisle aktivované plazmatické bunky




Brnénské onkologické dny
O D Konference pro nelékarské
zdravotnické pracovniky

Rozdil hemoglobinizace ERY a RETI

Zachytavani zeleza -

» DalSi aktivacni proces
specificky pro bakterie vyvolany
monocyty/makrofagy

» Télo brani zasoby Zeleza pfed
invazi mikroorganismd,
zvySenou produkci hepcidinu.

» Hepcidin fidi sekvestraci zeleza
do bunék

» Zelezo se pro vyrobu hemu o
stava nedostupné a nove
retikulocyty jsou proto
hypochromni.

FSC

RET-He

represents the reticulocyte
haemoglobin equivalent

i + Delta-He
: ' RBC-He  RET-He-RBC-He

represents the haemoglobin
equivalent in mature red cells

SFL




Delta-He

Brnénské onkologické dny
O D Konference pro nelékarské
zdravotnické pracovniky

Vysvétleni

m Zaporné hodnoty jsou
vysledkem nizSiho stupné
hemoglobinizace v nové
vytvorenych retikulocytech ve
srovnani se zralymi RBC.

m Meéné Zeleza dostupneho pro
erytropoézu

m Indikace infekce

m Odrazi nepfimo aktivaci
monocyti/makrofagu (zvyseni
spotfeby Zeleza
mikroorganismy)

FSC

RET-He

represents the reticulocyte
haemoglobin equivalent

+ Delta-He

SFL

RBC-He ReTHe-RBC-He

represents the haemoglobin
equivalent in mature red cells




Brnénské onkologické dny

B O D Konference pro nelékaiské
De Ita_ H e zdravotnické pracovniky

Dostupnost zeleza — Delta-He

m V pripadé infekce se télo snazi ukladat zelezo
zachycenim v bunkach, aby omezilo mikrobialni
rust.

m Dostupnost Zeleza |ze méfit v realném Case
sledovanim hemoglobinu v mladych
retikulocytech.

m Hematologicky parametr Delta-He dokaze
intracelularni nedostatek Zeleza méfit vysoce
citlivym a pfesnym zpusobem.

5 Delta-He

Odrazi rozdil mezi ekvivalentem hemoglobinu
mladych retikulocytt (RET-He) a zralych ¢ervenych
krvinek (RBC-He).




ICIS: Intensive Care Infection Score A X" ‘ ’* .

Infekéni nebo neinfekéni zanét? |C I S

“Prevedeni "zkoumanych rutinnich parametrti do jednoduchého, komplexniho bodovaciho systému

0 = below cut-off best efficiency
1 = above cut-off best efficiency Scoremin = 0
2 = Higher than 85 % specificity Score max = 20
3 = Higher than 90 % specificity
4 = Higher than 95 % specificity

©

n 2

X

% 7]

£ 2 SN# +  alG# + sNFL - ASL + dCHC

o =<

= absolutni poéet = celkovy pocet = intenzita fluorescence = protilatky produkujici = rozdil v mnozstvi Hb

segmentovanych Nezralych segmentovanych/zralych Lymfocyty (plazmatické buiiky) ~ Mezi nezralymi
Neutrofillt Granulocytu Neutrofilti Ne lymfocytéza a zralymi Ery

Pro¢€ je ICIS zalozen na specificité? ‘ Hodnocené parametry jsou zavislé na pribéhu a fazi infekce:

SN # vysledek'p'rvr1’| o@ezvy na obranu (prvni rychly narist BM neutrofilniho poolu) - odrazi &asnou zanétlivou odpovéd
alG # zobrazujici zavaznost infekce

sNFL prvni obranna linie - reakce b&hem nékolika minut ‘ " odpovidajt zmenam v krvetvorbe pii imunitn

A . . o . reakci
ASL  prvni Iv|n|’e s’polecne obrffmy béhem nékolika hodin - mohou nabyvat v ramci skére hodnot 0-4
dCHC spolecny vysledek prvni odezvy na obranu

* celkové skore: 0-20 -

YVVVYVY



ICIS — Intensive Care Infection Score
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Fig. (1). Intensive Care Infection Score (ICIS) values over time. 0 20 40 60 80 100

The ICIS score was calculated for each patient on every day
(according to Table 5) and summed up to an average in periods 1. 5
and 10 (acconding to Table 2). Mean ICIS scores are plotted with
95% confidence intervals. The significance of the discriminative
pog{%b;mﬁoiig%nu:-@&fﬂnﬁeﬂﬁﬁmﬁmo; Period 1 — 48 h. Sensitivita 79,7, Specifita 74,5,
as . ; Pl . OrLZO cates cut-o . P

value of 5 which was computed using ROC analysis with an diskriminace P, 0’0001
optimal specificity and semsitivity for period 1. no nf = neo

infection. inf = infection.

Nierhaus et., Inflammation & Allergy - Drug Targets, 2012, 11, 109-115

100-Specifidty



ICIS — Intensive Care Infection Score

Intensive Care Infection Score - a novel infection marker in perioperative medicine
Hrazdilova O., Spacilova H.; Cardiovascular Surgery and Transplantation Institute, Brno, CZ. (Contact: ohrazdil@yahoo.fr)

Background and Goal of Study
The prediction of infection remalns dnﬂiwl! and long-

Iashng (microbial cultures) in and
ive medicine. care infection score
(1C1S), derived from five blood-count parameters,
ch ize lhe in routine hlood
les. In di of i ion, we inely use
evaluation of clinical status of the patient, biomarkers
of infection like white blood cell count (WBC), C-
reactive protein (CRP), procalcitonin (PCT), ICIS levels
and microbial cultures.
ICIS acquire values 0-20. The cut—off ICIS level is 5. ICIS
value 7-12 confirm diagnosis of sepsis.
The important difference i with

sepsis and SIRS has been seen in 48 hours from the
first symptoms. In this time, ICIS level 5 has sensitivity
79,7% and specificity 74,5 %

Materials and Methods
The goal was to verify, that ICIS as a hiomarker
differentiates infection from sy Y

Description of the sample
Number of patients m
Degree %0
0(N:%) 99 (34,1%)
LIN;%) 73 (25.2%)
2(N;%) 85(29.3%)
3(N; %) 33 (11,4%)
Surgery 87
Yos (N; %) 245 (868%)
No (N; %) 38 (13,2%)
1015 — average per patient 31
Mesn 36
Median (Min-Max) 34(00-12,1)
P m
Mean 749
Median (Mir—Max) 67,9{0,2-332.2)
PCT ~ average por pationt 55
Mean 19

Median (Min=Max} 0,2 {0,0-59,0)

response syndrome (SIRS) after surgery.
ICIS contains five items:
1. Signal fluorescence intensity (SFL)was used to

There were 291 patients in total. Value of KCIS was known in all patient i at least
ane time point. We knew aformation about surgery and degree of infecton in
wimost all patiests. Vblue of CRP and PCT was known in aimost 3F patient in at
Jeast coe time pont. Maximum time of follow up from _day o™

was 55 days. Day sero means duy of surgery

separate cells according to the DNA/RNA and
the i ity of the ined cells.

2. of the of h lobine in

mature/immature erytrocytes (Delta He)

3. Count of mature neutrophiles (NEA)

4. Count of plasmocytes (HFLCA)

5. The count of immature granulocytes (IGA).

We have enrolled 291 cardiac surgery patients in this

prospective study. The cohort was divided into

infected and non-infected patient groups for

evaluation.

Results and Discussion

Elevated level of ICIS had been proved in patients
with positive microbial cultures in contrast to patients
with postoperative SIRS (elevated CRP and negative
microbial screening) after surgery

Except after the surgery CRP, PCT and ICIS values are
in correlation (p=0,001)

We confirmed the cut - off ICIS level 5

CRP is not predictive for infection after the surgery

Correlation of CRP, PCT and ICIS

et o €5 300 O —————

o 2 COF s T

Conclusions
+ ICIS help us differentiate between infection and

SIRS in critically ill patients.
+ In comust to CRP and PCT, the ICIS score can be
ithout extra blood i

and with lower costs, yielding results very fast
(within 15 minutes).
= ICIS helps to avoid antibiotics overuse

ICIS

o —— ~-n'~w.».“—.,.-,-‘
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Intensive Care Infection Score (ICIS)

« |ICIS odrazi silu imunitni reakce na bakterialni infekci u kriticky
nemocnych pacientu

» to znamena, Ze pomaha rozliSovat mezi infekénim a neinfekénim stavem v
akutnim zanétu

* nelze vyuzivat u déti a imunosuprimovanych pacientu

\
> ICIS zviditelfiuje aktivaci bunék a procesy vrozené imunity a tim potvrzuje
bakterialni infekci
» rychlé vysledky do 2 minut
J
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Rozsifené parametry KO Goe ; L 3

NRBC

;‘(‘ﬁ”é;“é Multidisciplinarni
Nezralé Cervené krvinky — normoblasty prinos
IRF & RET-He Anémic
Nezralé retikulocyty. Obsah hemoglobinu v retikulocytech
IPF

Trombocytopenie

Nezralé trombocyty Sepse
1G

added value
Nezralé granulocyty b1 Sepse
ICIS

Infekce

Parametry prezentujici asnou vrozenou imunitni odpovéd Sepse

na infekéni agens

-
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Zavér A X K kX

Pfinos nadstavbovych parametra pro klinické hodnoceni:

RozSifené parametry krevniho obrazu mohou byt:
» vhodnym doplnénim klinického obrazu pacienta
> stézZejnim vySetfenim ke zvoleni vhodného postupu Ié€by pacienta a k jeji monitoraci

» snizeni nakladu na diagnostiku a |éCbu

Nekomplikuji provoz laboratore (pohotovostni sluzba).
Minimalni (nebo zadné) naklady navic! Vysetreni je rychlé!

Jen je zacit pouzivat!
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