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1. Vrsta uzorka

Koji se uzorak koristi za KKS?
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Radisi¢ Biljak V, Lapi¢ I, Vidranski V, Herceg I, Tomi¢ F, Simac B, et al. Policies and practices in the field of laboratory hematology in Croatia - a current

overview and call for improvement. Clin Chem Lab Med. 2022,60:271-82.



Mali volumen

Neinvazivno frm——b. Referentne
vadenje vrijednosti?




Udio zgrusanih uzoraka

Tablica 2. Udio zgruSanih venskih i kapilarnih uzoraka za odredivanje kompletne

krvne slike.

Clin Chem Lab Med 2023; 61(4): 688-695 DE GRUYTER

Razdoblje Ukupno

Broj zgrusanih

% zgrusanih

Sigma vrijednost

uzoraka uzoraka
Venski uzorci
1/2022 14696 89 0,60 4.1
2/2022 14117 73 0,52 4.1
3/2022 16558 93 0,56 41
4/2022 14622 72 0,49 4.1
5/2022 15598 91 0,58 4.1
6/2022 13899 64 0,46 4,2
Kapilarni uzorci
1/2022 440 15 3,40 34
2/2022 337 13 3,85 3,3
3/2022 393 16 4,07 518!
4/2022 370 10 2,70 5153
5/2022 421 15 3,56 34
6/2022 321 6 1,87 3,6

Opinion Paper

Laura Sciacovelli*, Andrea Padoan, Ada Aita, Daniela Basso and Mario Plebani

Quality indicators in laboratory medicine:
state-of-the-art, quality specifications and future
strategies

Pre-Clot (o)

Minimalni 4,06
Optimalni 4,32
Pozeljni 4,52




Referentne vrijednosti

Table 1: Statistical results for the comparison

B onous platelet 24 000 of venous and capillary blood
500 P Parameter Correlation Slope Mean
Capillary platelet 22 000 coefficient=r difference
E‘ n Capilary WBC Total WBC count 0.991 1.031 -0.432
= 400 ﬁ 20 000 Percentage of neutrophil count 0.819 1.021 1.357
‘8_ I E Venous WBC I Absolute neutrophil count 0.811 0.6582 14.94
"E’ g 1800 Percentage of lymphocyte count 0.971 0.9872 0.543
§ I '_‘:" 16 000 Percentage of monocyte count 0.694 1.028 -0.246
_,; 300 I I § Percentage of eosinophil count 0.932 0.9729 0.367
] 'S Percentage of basophil count 0.002 - -0.324
% g 14000 RBC count 0.961 0.9908 -0.031
E 200 I é 12 000 I Hemoglobin 0.938 1.00 -0.148
= = Hematocrit 0.937 1.00 —0.305
10 000 I I MCV 0.996 1.004 -0.115
100l ] ] ] ] 8000 MCH o0.98 1.00 —0.147
Dayl  Day7 Dayl4 Day2i Day2s Day1  Day7 Dayl4 Day2l Day28 [ p=E=ET 0957 09483 15562
Time (days) Time (days) MPV o0.874 1.038 -0.725
PCT 0.999 1.05 -0.005
Figure 1. Mean values and venous—capillary differences of Figure 2. Mean values and venous—capillary differences of WBC Platelet count (o-150x103/ul) 0.540 1.023 5.676
platelets during the neonatal period. during the neonatal period. Platelet count (>150x103/uL) 0.968 1.025 20.304
MPV: Mean platelet volume, PCT: Plateletcrit, MCH: Mean corpuscular hemoglobin,
Kayiran SM, Ozbek N, Turan M, Giirakan B. Significant differences between capillary MCV: Mean corpuscular volume, RBC: Red blood cell, WBC: White blood cell
and venous complete blood counts in the neonatal period. Clin Lab Haematol. 2003 Chavan B, Bhat V, Tiwari M, Gavhane U, Pal SK. Comparison of
Feb;25(1):9-16. Complete Blood Count Parameters between Venous and Capillary

Blood in Oncology Patients. J Lab Physicians. 2016,;8(1):65-6.




reference
interval

Referentne vrijednosti /\
"_SI.IEDi{:iDI.IS val u?
( N
Kod zdravih ispitanika vrijednosti venske i kapilarne krvi su usporedive.
J
Poseban oprez kod djece (novorodencadi), onkoloskih bolesnika, )
. trombocitopenije. )

Potreba izrade prilagodenih referentnih vrijednosti?




2. Vrsta antikoagulansa

Koji se antikoagulans koristi?

m K3EDTA w K2EDTA = K3EDTA+K2EDTA = Nije propisano

Radisi¢ Biljak V, Lapi¢ I, Vidranski V, Herceg I, Tomi¢ F, Simac B, et al. Policies and practices in the field of laboratory hematology in Croatia - a current

overview and call for improvement. Clin Chem Lab Med. 2022,60:271-82.



> Am J Clin Pathct;10(}(4}:371—2. doi: 10.1093/ajcp/100.4.371.

Recommendations of the International Council for

Standardization in Haematology for
Ethylenediaminetetraacetic Acid Anticoagulation of
Blood for Blood Cell Counting and Sizing.
International Council for Standardization in

Haematology: Expert Panel on Cytometry

No authors listed

PMID: 8213631 DOI: 10.1093/ajcp/100.4.371
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K,EDTA:
-/ sakupljanje eritrocita
- Promjena volumena stanica
- 4 MCV
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Deviation plot, y-axis WBC [103/uL] :

Difference: GBO VACUETTE® K,EDTA
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Deviation plot y-axis RBC [10%/uL]:

Deviation plot, y-axis HGB [g/L]:
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Comparison of VACUETTE® K2EDTA and VACUETTE® K3EDTA Tubes (White paper).

K,EDTA > K,EDTA

Donor No.

Unutar kriterija prihvatljivosti!

Dostupno na: https://www.gbo.com//fileadmin/imported _from_old/Downloads/White Papers/WP_Evaluation K2 K3_comparison_hematology WEOQOI1_Rev00.pdf



3. Stabilnost uzorka

Izvor kriterija za stabilnost uzorka?

E

m Rezultati verifikacije m Nepoznato m HKMB m Upute proizvodaca m Literatura (ostalo)

C

Radisi¢ Biljak V, Lapic I, Vidranski V, Herceg I, Tomi¢ F, Simac B, et al. Policies and practices in the field of laboratory hematology in Croatia - a current

overview and call for improvement. Clin Chem Lab Med. 2022,60:271-82.



Hrvatska komora
medicinskih biokemicara

KKS, DKS

20-22 °C




EBioMedidne 24 (2017)277-285

Contents lists available at ScienceDirect

EBioMedicine

EBioMed cine

journal homepage: www.ebiomedicine.com

How Long can we Store Blood Samples: A Systematic Review ®<;mm
and Meta-Analysis

Dong-wen Wu *, Yu-meng Li, Fen Wang
Third Xiangya Hospital, Central South University, Changsha, China

4 ) 4 ) 4 )

Hladenje:
+4 °C, -20 °C
\_ J \_ J \_ J

89 studija Sobna temp




eRT:3d eRT:2d e RT: 24 h e RT: 24 h

©4°C:3d  +4°C:3d  €4°C:24 +4°C:12)\ ,
(8 h*) h h '

Uzorak stabilan 24 sata na sobnoj temperaturi!

Na 4 °C: T Trc, Mo, MCV, Htc; { Ly, Eo

Wu DW, Li YM, Wang F. How Long can we Store Blood Samples: A Systematic Review and Meta-Analysis. EBioMedicine. 2017 Oct;24:277-285. doi:
10.1016/j.ebiom.2017.09.024. Epub 2017 Sep 23. PMID: 28965875, PMCID: PM(C5652294.



4. Lipemija

Postupak obrade lipemi¢nog uzorka

lipic

8; 6% \ >

300 450 700

m Korekcija Hb ® Zamjena plazme m CHCM

m Odbijanje uzorka m Obrada bez korekcije ® |zdavanje broja stanica nm

® Nema procedure

Radisi¢ Biljak V, Lapi¢ I, Vidranski V, Herceg I, Tomi¢ F, Simac B, et al. Policies and practices in the field of laboratory hematology in Croatia - a current

overview and call for improvement. Clin Chem Lab Med. 2022,60:271-82.



Problemi obrade lipemicnog uzorka

Nacin detekcije |RRMEES

Korekcija Hb e Rucniizracun MCH, MCHC
/3 mjena p|azme e Mogucnost pogreske pri pipetiranju

CHCM e Dostupnost analizatora




CHCM (engl. cellular hemoglobin concentration
mean; srednja koncentracija stanicnog hemoglobina)

Optical hemoglobin concentration (HC)

Forward scatter
(low angle)

Laser

4 volume

Detector \
Side scatter

(highangle) __—»
= complexity
(cellular hemoglobin)

1 event = 1 red blood cell

Detector

HC = cellular hemoglobin/cellular volume

Dostupno na: https://eclinpath.com/hematology/tests/mchc/print-22/




Primjer nalaza

0djel za laboratorijsku hematologiju i koagulaciju

Uzorak Kompletna krvna slika Rezultat Jedinica Referentni interval
e vke |Eritroditi 4,31 L ®10712)L 4,34do 5,72
Pa rametar VrljeanSt Flag vKe |Hem oglobin 119 L g/l 138 do 175
vke |Hematokrit 0,331 L LL 0,415 do 0,53
Erc (x 1012 / L) 4,31 L vke _|MCV (prosie€an volumen eritrocita) 88,4 fL 83 do 97,2
ke :r[iiﬁngpg}ﬂecm sadriaj hemoglobina u 276 pa 27,4do 33,9
Hb (g/L) 1195 L T e e e w | 0 5
Htc (L/L) 0,381 L e [lamang o e Pe % 9 do 15
vKe |Leukodti 7.5 ®10°9/L 3,4do9,7
MCV (ﬂ_) 8 8 4 wKe |Meutrofilni granulociti (%) 63,2 o 44 do 72
4 vKe |Meutrofilni granulociti {x10-9/L) 4,71 x10°9/L 2,06 do 6,49
vke |Limfociti (%) 30,2 % 20 do 46
MCH (pg) 27,6 vke |Limfociti (x10~9 1) 2,25 x10°8)L 1,19 do 3,35
vKe |Monociti (B%) 54 g 2do 12
MCHC ( g / |_) 312 L vke |Monoditi (x109/L) 0,40 x10"9/L 0,12 do 0,84
vKe |Eozinofilni granuloct (36) 0,5 %% do 7
vKe |Eozinofilni granulodt (x10-9/L) 0,04 x10°9/L do 0,43
vKe |Bazofilni granulodti (%) 0,7 %o do 1
vKe |Bazofilni granulodt {x10-9/L) 0,05 ®10°9/L do 0,06
vKe | Trom bociti 122 L w10°aL 158 do 424
vKe |MPV (prosjeéni volumen trombocita) 11,3 H fl 6,8 do 10,4
Mapomena: Zbog izrazite lipemije u uzorku, vrijednosti Hgh, MCH i MCHC korigirane
~ NaBEzwmadio: Diors Fudi, bacc, med, 2D, dizgn, Voditel] odjela: doc. dr. sc. Sandra Margetic
Franciska Tomid, spec, med, biokemije ilzb, medicine 7B4 6444 spec. med. bickemije i lab. medicine
Tamara Nad, zdrav, lzb, teh, 1230854 0420255

Rezultati dobiveni razlicitim imunokemijskim metodama nisu usporedivi,
Usporedba rezultata s referentnim intervalom: L - snideno; H - povidano; E - kriti€no,
Uzorci: vKa - Ven, punz kry (EDTAjubiasts)




5. Pseudotrombocitopenija

Postupanje s trombocitopenicnim uzorcima Broj trombocita u trombocitopeni¢nom uzorku (x 10° /L)

4; 4%

_\1; 1%

\

Ne izdavanje (ako nema citrata)

Mikroskopski pregled, izdavanje s analizatora
(bez agregata)

Mikroskopski pregled, korekcija broja (bez
agregata)

Mikroskopski pregled, korekcija broja
Ponavljanje uz EDTA (odmah)
Ponavljanje uz Na-citrat

Ponavljanje optickom metodom

Izdavanje nakon ponavljanja

Izdavanje rezultata (bez flaga)

m 100 =150 =158 = Prema delta-checku m Nije definirano
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WDA W NE Ostalo: 20, 30, 50, 80, 90, 120, 130, 140

Radisi¢ Biljak V, Lapi¢ I, Vidranski V, Herceg I, Tomi¢ F, Simac B, et al. Policies and practices in the field of laboratory hematology in Croatia - a current

overview and call for improvement. Clin Chem Lab Med. 2022,60:271-82.



Uzroci pseudotrombocitopenije

Ugrusci, PA Veliki

pogreske Lijekovi trombociti

Hladni Antikoagulansi GG
aglutinini (EDTA)




Mikroskopski pregled
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Agregati Trc

Agregati Trc uzrokovani EDTA

Izvor: Klinicki zavod za kemiju, KBC Sestre milosrdnice



National recommendations of
the Croatian Chamber of
Medical Biochemists and

Working group for Laboratory

hematology of the Croatian
Society of Medical Biochemistry
and Laboratory Medicine:

Management of samples with
suspected EDTA-induced

pseudothrombocytopenia

AIM: To assist in achieving national
harmonization in laboratory

management of samples with EDTA-
induced PTCP

Milevoj Kopcinovic L, et al. National recommendations of the Croatian Chamber of Medical Biochemists and Working group for Laboratory hematology of the Croatian
Society of Medical Biochemistry and Laboratory Medicine: Management of samples with suspected EDTA-induced pseudothrombocytopenia. Biochem Med (Zagreb).

2024;34:030504

Report platelet countand platelet-related indices

Platelet count < 100 x10°/L, and/or
Decreased platelet count [delta
check = 40%), and/or

PTCP is suspected -
Platelet flags on the hematology

analyzer

Preanalytical errors
[visible clot?; inappropriate venipuncture site?)

a
5 e, No Yes

Coagulated sample — reject and

Microscopically confirm the presence of PTCP .
repeat collection

(platelet aggregates? platelet satellitism?)

Yes

PTCP excluded, report platelet countand

Perform platelet countanalysis using a 3.2% platelet-related indices

sodium citrate tube

Inspect the smear from the citrated sample for
PTCP (platelet aggregates?)

Significantly higher platelet count observed in
comparison to the EDTA-sample

Yes

EDTA-induced PTCP confirmed EDTA- and citrate-induced PTCP confirmed

Report platelet count and platelet-related indices

obtained from the 3.2% sodium citrate tube using the Fonio method



Primjer nalaza

vEe | Trom bociti 150 L w1094 158 do 424
vke |MPV (prosjedni wolumen troambodta) fL 6,3 do 10,4
Rezultat iskjuduje
ke Interpretacdija uz trombocte u ci pseudotrambaocito- i< nal
v * peniju uzrokovanu s opisni nalaz
EDTA. S
Nalaz zradio: Dijana Mlinaric, zdrav. lab. teh. e ——— Voditelj odjela: doc. dr. sc. Sandra Margetic
Franciska Tomid, spec. med, bickemije ilsb, medicine 7846444 spec. med. biokemije i lab. medicine
Silvija Haramustak, baoc, med, lzb, dizgn, 3005305
Roman Mihic, spec, med, bickemijeilsh, medicine 7995845
vKc | Trombociti u dtratu TN x10"9/L 158 do 424
ltat potvrduje
seudotrombocito-
peniju uzrokowvanu s
EDTA zbog fega je
potrebno uvijek
istodobno
uzorkovat dva
Interpretadia uz trombodte u citr uzorka venske krvi -
vke = 73 KK5: jedan opisni nalaz
uzorak uz EDTA
antikoagulans
(ljubicasta
epruveta) i jedan

uzorak uz dtratni
antikoagulans

Nalsz eradic: Martina Cveti, zdrav. lzb. teh. Voditelj odjela: doc. dr. sc. Sandra Ma ic
Roman Mihic, spec, med. biokemijeilab. medicine oAl anEE spec. med. biokemije i lab. medicine
doc, dr, sc. Ivans Celap, spec, med, bickemijzilsh, medicine 0420255

0438081
Ivana Wugs, spec. med, bickemijei lzb, medicine 0438526




6. Hladni aglutinini

Postupak kod sumnje na hladne aglutinine

6;5% 7;5%
8; 6%

\/d

m Izdavanje bez korekcije m Izdavanje uz komentar

m Zagrijavanje uzorka na 37 °C m Ponavljanje u zagrijanu epruvetu

m Ponavljanje i brza analiza

Topic A, Milevoj Kopcinovic L, Bronic A, Pavic M. Effect of cold
agglutinins on red blood cell parameters in a trauma patient: a
case report. Biochem Med (Zagreb). 2018,28:031001

Radisi¢ Biljak V, Lapi¢ I, Vidranski V, Herceg I, Tomi¢ F, Simac B, et al. Policies and practices in the field of laboratory hematology in Croatia - a current

overview and call for improvement. Clin Chem Lab Med. 2022,60:271-82.




Hladni aglutinini

Aglutinacija eritrocita najcesce uzrokovana IgM antitijelima

s maksimalnim afinitetom pri 0-4 °C.
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Reverzibilno ili ireverzibilno




CBC results: vRBC, L Hct, TMCV,
TMCH, TMCHC, {PIt, TMPV

The "Rules of Three" NOT met:
RBC (x10"%/L) x 3 ~ Hb (g/dL)
Hb (g/dL) x 3 ~ Hct (%)

Y

Suspicion on CAs presence
in whole blood sample

_________________________________________________________

p e i In case of inability to obtain a new sample or !
repare a blood smear Sy | .
i to confirm the presence of CAs ;

Y T e eeme—m—mE e ——_——————————— e

~<

Request a new sample s

e

Warm the sample at 37 °C
for 30 minutes

\i

Collect the sample into
warmed container

and

transport immediate to the RiiR.CBC
laboratory without cooling,

at 37 °C

|/
Prepare a blood smear
Y Report results with
Run CBC informative comment

as soon as the sample is
received in the laboratory

A

Report results with
informative comment
S

Topic A, Milevoj Kopcinovic L, Bronic A, Pavic M. Effect of cold agglutinins on red blood cell parameters in a trauma patient: a case report. Biochem Med

(Zagreb). 2018;28:031001
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Hvala na paznji! |



