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Zakladni parametry KO (referencéni intervaly)

WBC(10%1) 4,0 - 10,0

* subpopulace: NE,LY,MO,EO,BA

White Blood Cells
RBC (102/L)

zeny 3,8-5,2
muzi 4,0-5,8
Red Blood Cells
HGB (g/L)
zeny 120- 160
muzi 135-175
Hemoglobin
HCT (1/1)
zeny 0,35-0,47
muzi 0,40 - 0,50
Hematocrit
MCV (fl)  82-98

Mean Cell Volume

PLT (10%1) 150 — 400

Platelets

MCH (pg) 28-34
Mean Corpuscular HGB

MCHC (g/l) 320 - 360

Mean Corpuscular HGB
Concentracion

RDW (%CV) 10 - 15,2
RBC distribution width

MPV (f)  7,8-11,0
Mean PLT Volume

PDW (%CV) 12,0 -18.0
PLT distribution width

RETI (%) 0,5-2,5
Reticulocyte

RETI (10%1) 25-100
NRBC (10%]) 0- 0,015
Normoblast
NRBC (%) 0-0,1



Parametry KO

WBC, dif (10%/L, %)
RBC (10%4/L)
HGB (g/L)

MCV (fL)
HCT {rBCxmcVv} (L/L)

MCH {HGB/RBC} (PQ)

prumér celkového HGB na jeden
erytrocyt

MCHC {HcB/HCT=HGBRBCMEV } (Q/L)

prumeér koncentrace HGB na jeden
erytrocyt

RDW/{z poctu a objemi MCV} (%CV)
heterogenita velikosti RBC populace

- PLT (109L)
- MPV (fL)

PDW/{z poctu a objemi MCV} (%CV)
heterogenita velikosti PLT populace

. RETI (10%/L, %)
« NRBC (10%/L, NnrRBC/100WBC)

- specialni hlaseni

Poznamka: ,Zluté parametry” - pfimo mérené
,bilé parametry® - pocCitané



Obecna pravidla

kontrola kvality mereni:

» spravnost (certifikovany kontrolni material)
 porovnatelnost (vitalni krev): principy, pfistroje, laboratore
* Statisticke vyhodnoceni kontrolnich mereni: Cv%, SD, Mean

udrzba (kontrola background pristroje pro mérené parametry)
spravny odber, stari a vzhled vzorku

laboratorni ukazatele: sledovat a hodnotit principy
analyzy, Cisla, grafy, hlaseni

Klinické ukazatele: diagnoza, lecba, historie



Hodnoceni KO

* numeriske vysledky

- graficke vysledky

 hlaseni analyzatoru

* hodnotit KO jako celek - nepresné stanoveni
Jjedne slozky ovlivhi nepresne stanoveni jiné
slozky = klinické dusledky

— hodnoceni muze ovlivnit chilozni vzorek, iktericky
vzorek nebo Srazeniny/mikrosrazeniny a dalsi
specifickeé interference

» kontrola mikroskopem




Priklady vysledku méfeni na hematologickém analyzatoru

Negative Negative

[1079/L] WBC IP Message . [1879/L] WBC TP Message
[1079/1] Z ? ; . [18%8/L]
[18"9/L] . ‘i & 5 . [1079/1]
[109/L] . ; { . [1079/L]
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[1079/L] . = ! [1879/L]
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[13"12/L] [18412/1]

L
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[fL]

[pe] e

[g/L] %2531

[%] [%]

[[?;]] [1079/1] [%] [1849/L]
%
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[1079/L] PLT IP Message [1e~9/L] PLT IP Message
[/1@ewBC] 5 [/1eewBC]
[%]

[%]

PLT 255  [10"9/L] [1079/L]
MPV 9.8 [fL] 4[]
PDW 0.5 [fL] it DI .30 [fL]
PCT 0.5 [¥] [%]

MANUAL DIFFI RBC morf. l

Negative

WBC 3.33 - [10°9/L]

NEUT 1.83 [1079/L]
LYMPH  ©.92 - [1079/L]
MONO 0.49 [1079/L]
£0 0.07 [1079/L]
BASO 0.02 [1079/L]

16 0.01  [1079/L]

RBC 4.63 [10012/L]
HGB 138 [g/L]
HCT 0.407 [L/L]
mMcv 87.9 [fL]

MCH 29.8 [pgl
MCHC 339 [g/L]
RDW-CV  13.6 [%]

RBC IP Message

0.89 [%] . 41.2 [10%9/L]
[%]
[pg]

NRBC 0.00 [109/L] PLT IP Message
0.0 [/100WBC]

IPF [%]
PLT 176  [1079/L]
MPV 10.1  [fL]

PDW 10.4 [fL]
PCT 0.17  [%]

MANUAL DIFF IRBC morf.




Priklady grafického zobrazeni vysledku KO

WBC Differential Mono Poly I

WBC/BASO

WBC
scattergramy
(histogramy)
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* ovlivnéni (interference): MoV

CHCr —- g . '
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— Shluky a srazeniny PLT:
Nelze vydat vysledky celeho KO (novy odber).
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NRBC ve vzorku

MONO 1.78 ¥M  23.1
EOS .326 %E 4.22
BASO .020 .258

Sequence #: 7677 Open Tube Test Selection: CBC+R
Patient/Human Param Set(Chart Page): 1
Specimen ID: 990812880018 Limit Set: 1
Name: Run Date/Time: 22/08/99 20:54
X-B WBC RBC PLT ¥BC Differential Mono Poly I
In In In In ] ]
WB 7.73 W3/ WVF .957 j e |
NEl N[ N 24.1 1 o
LYM 3.74 ¥L 48.4 i ‘f -

T ML

7° - compLEXITY

RBC 1.22sl0e/l . Low-Hi FL
HGB 3.23 mi/L

HCT .141sl/

MCV 115.sfl

MCH 2.65sfwi
MCHC 23.0smel/l
RDW 26.5s¥
RETC ---- ljt -

NRBC 5.07 w8/l NR/W 65.6

PLTo 290. Wel PLTi 285.
MPY 8.31 fl
PDW  14.6 10(6%0)

T 2.41 /L

Volume (fL)




Po odstranéni rstRBC

KO pacienta po dialyze

Sequence #: 4453 Autoloader r91t07 Test Selection: CBC+RETC Sequence #: 4472 Autoloader r94t09 Test Selection: CBC+R
Patient/Human Param Set(Chart Page): 1 Patient/Human Param Set(Chart Page): 1
Specimen ID: JX6223 Limit Set: 1 Specimen ID: JX6223 Limit Set: 1
Name: Run Date/Time: 29/06/00 12:08 Name: Run Date/Time: 29/06/00 12:56
X-B WBC RBC PLT RETC WBC Differential Hono Poly I X-B WBC RBC PLT RETC wBe Differential Mono Poly I
In In = In In In In - In In
‘ *InvalidData 1 tInvalidData 1
WBC 15.0%10ey/L J WWF . 990% iy 7 WBC  6.47 1068/l | wvR . 945 4 .
5, 78% 38.5% ] KRR 85 7 1 9]
Ly 9,000 L 59.00 ] . ! lLyn 531 41 8.21] FP? 1
MONO .214% &M 1.43% | AL L] MONO . 364 %M 5.63
EOS .022% ¥E . 140% 07 ey ) g E0S  .028 YE  .437 01
BASO 0.00¢ 4B 0.00¢ s v BASO .001 %8 .015 s]
17 L 11 #
2 R oy e
E R S
VARLYM .60 %' comprexrry : 0°* - sI2B 7% - compLEXTY X
RBC  3.78slielll RBCo 3.85 Low-Hi IL Optical PLT RBC 3.74 Ml RBCo 3.78 Low-Hi FL optical PLT
HGB  8.08 mol/l HGE 7.96 will - 1 ]
H .395 (/L ] HCT .388 /L ]
104, il MCV 104, fl
2.13 ful MCH 2.13 ful 1
> 20.5 mill MCHC 20.5 will
I21.9 W0 od sk RDW 21.9 X 4
' 95, 3s10ed/L 2.52s {ooiem RETC ===- )l %R  =--- 1 RN
IRF 335 i 1 IRF ==-- s Jruvicdit
e 0:00%I01 NRfR 0.00¢ 2 NRBC 0.00sl NR/W 0.00s : 4
gy E ~ X
™ 03 o 5.2 Wi 81.3 o e
16. 6%l -—-- TR
e Dnpedance PLT Inpedance RBC 13.2%{l ———
39, 8%10(630) ———— A 4 S 19, 7*10(680) . Inpedance PLT -mpodanca RBC
1.28%l/L ---- ] -992%ll e 1
Kanval Differential ARBC Norphology ¥ Nanua) Differential 880 Horghology n
6 W NORMAL 105 | W " oL It ] I\
. B * i WD ok ] ] [\
LYW 17RO AL IS ] ! . , : [\
‘ ’ | \ LYuPY 90 L 1 ]\
S L 1. g N OO S w ! L N
| | | i Jem S o R e ) B (i e o ) G 7R M A . -
R e hawi (8 i T TR R i
L — ;::lifg:: ::&:;m;::ce vith 1 results BASO L TONGRAN | SPHERO BB Lover, Upper, or Lower and Upper Region Interference in PLIT Histogran
PIEST _\PLT NORPH Iable to Fid Clear Separation etvees C Subpeplations 0 0T Lover, Upper, or Lover and Upper Region Interference in PLIT Kistogran
(oment: - Lover, Upper, or Lover and Upper Region Interference in PLIT Histogran Kt
Lover, Upper, or Lover and Upper Region Interference in PLIT Kistogran L
DIFF by: Date: IFF by: Date:




Hodnoceni RBC - |

* mereneé parametry: RBC,HGB, MCV (HCT)

* pocitane parametry: HCT (MCV), MCH, MCHC
RDW + disribucni krivka(sirka, vrcholy)
* ovVlivnéni (interference):

— aglutinace RBC (chiadové protilatky):
Je treba zahrat vzorek (37°C)a provest reanalyzu.

— Srazeniny/mikrosrazeniny PLT:
Nelze vydat vysledky celeho KO (novy odbér).
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Hodnoceni RBC - |l

Z mérenych parametru nelze hodnotit morfologii.

Z vypocitanych parametru a distribuCnich kfivek Ize
hodnotit:

« MCH, MCHC: normochromie[, hypochromie.,
hyperchromiell]

- RDW+krivka: homogenita, heterogenita populace,
(pozn.:MCYV - jen stfedni objem ze vSech RBC, nic nefika o
rozloZeni celé populace)



Impedance RBC Impedance RBC
- =

listogramy RBC - RDW normal

(izocytoza, homogenni populace RBC)
(a) - normal (b) - mikrocyty (c) - makrocyty



-—

1 T T T T
volume ({£fL)

Impedance RBC ' l

-0

volume Efzs

volume J{£l1)

Impsdance RBC

™ 3 T T T
volume {(£fL)

Histogramy RBC - RDW vysoke

(anizocytoza, heterogenni populace RBC)
(@) - primés H MCV (c) — primés L MCV/schistocyty
(b) =L, N, H MCV (d) =L, N MCV nebo N, H MCV
(dimorfni populace RBC)




Hodnoceni PLT - |

° merené parametry:
PLT, MPV

* pocitane parametry: mekio ek
Z hodnot PDW + disribucCni krivky lze sledovat
homo/heterogenity PLT a netrombocytarni primesi.

 ovlivhéni (interference).

— Srazeniny/shluky, satelitoza PLT: g 8
Nelze vydat vysledky celého KO (novy odbér). .' A

— Mikro/fragmenty RBC, fragmenty cytoplazmy WBC,
nebunécné elementy (necistota, bilkoviny, tuky):
falesné 1PLT
(provest reanalyzu, kontrolu mikroskopem, novy odbér)

— makro PLT :
falesne |PLT
(proveést reanalyzu, kontrolu mikroskopem)




Impedancs PLT

~

D —

T e Ll T
volume (£fL)

Impedance PLT

T T T : T
volume {£fL1)

Impedance PLT

normal

Impedancs PLT

—
-
- ; -l

T T x T
volume {(£fL)

L T T ]
volume (£fL)

Histogramy PLT

(a) - dolni intrference (b-d) - horni/dolni interference




Hodnoceni PLT - I

Kontrola:
* mikroskopicky:
- kontrola pocCetnich, morfologickych abnormalit

* specialni odbeér

- s MQ?" (protisrazlivé &inidlo: MgSO,)

- pro falesné trombocytopenie: shluky, satelitoza
(vliv K, Na soli EDTA)

* reanalyza s jinym principem mereni nez bylo
prlmarnl mereni (pokud je mozZnost, jinak kontrola mikroskopem)
opticky (vylou&i netrombocytarni elementy)
Impedancneé (hypogranulované PLT)
fluorescencné (nejlépe vyloudi interference)



Pseudotrombocytopenie
(falesna trombocytopenie)

Pri odberu periferni krve do (K,Na)EDTA pritomny shluky PLT
nebo satelitoza PLT.

In vivo: skuteCny pocet PLT

IN Vitro:
. faleSné pocCet PLT
odbér do MgSO,: spravny pocet PLT



Pseudotrombocytopenie

Test: CBC+Diff INVALID DATA Run: 01.12.2021 14:12:36 Test: CBC+DIff Run: 01.12.2021 14:16:10
WBC 7.03  10e91 IAS x ALL (WBC) WBC 683  10e9L IAS x ALL (WBC)
NEU 560  10ediL %N 796H % NEU 542  10e91L BN TBTH % o
LYM 961  10e9L % 1B % LYM 106  10e91 W 154 % -
MONO 033  10e9iL WM 470 % MONO 241  10e8iL WM 350 % 1 i
EOS 001  10esl BE 002 % 5‘ EOS 000 1091 %E 000 % . ] gime
BASO 009  10e9iL % 128 % < ? BASO 000  10e91L % 000 % T :34
G 013  10e91L %G 185 % 14 G 168  10e91 %G 2434 %
NRBC 000  10ediL 1 NRBC 000 109l ]
NRW  0.00 [} NS &2 T NRW 0,00 5 1 P A T 3 7
REC 393  10e12L P RBC 404  10e12L -
HGB 123. gL HGB 126, gl 24
HCT  343L LL K3EDTA FL1x ALL(WEC) HCT 354 LL Mg FL1xALL (WBC)
MCV 872 1 MCV 877 ety
MCH 313 pg MCH 313 pg
MCHC 359 gl MCHC 357, gl e
ROW 127  %CV - ROW 126  %CV Cif
PLT 368X 10e9l PLT Clump ‘ PLT 320,  10e9lL ]
MPV 751X fl i MPV 788 1L i
i g Volume (RBC) K IASL (PLT) L4 D GREARARLAZE
Volume (RBC) X IAS1 (PLT) 3 .
A
| |

[ |

AI “‘.‘

. | | “,.

VI ’rl
S/ ) ' ". RYTR— qh"”"m

Yolume

Volume 1451




Satelitéza trombocytu

Sequence #: 9427 Open Tube Test Selection: CBC

Specimen Type/SubType: Patient/Human Param Set(Chart Page): 1
Specimen ID: gruyters Limit Set: 1

Name: Run Date/Time: 26/01/99 17:44

*InvalidData WBC Differential Poly I
WBC 3.20*10e3/L WVF .954= 1 R
NEU 0.00=* ! 0.00=
LYM 2.00= 62.6*
MONO .663* 20.7=
EOS .512=% 16.0%
BASO .023= .732%

TR D .

VARLYM .50

¥ryrcwor ow
VRIS

5.00 10e12/L

9.50 mol/L

.455 L/

91.0 il

1.90 fml

20.9 mol/L

12.4 0¥

=== W8l %R ———-

0.00*10e8/L NR/W 0.00%

156. 109/l PLT 162.
8.48 fl

16.9 10(630)

1.32 /L

!

/

-
/
] /

~— -
Volume (fL)

VSRR i WY ik bew wee] vy pewd) e )




ALL a fragmenty cytoplazmy

Sequence #: 2699 Autoloader r3gto2 Test Selection: CBC
Patient/Human Param Set(Chart Page): 1
Specimen ID: 000213479091 Limit Set: 1

Name: Run Date/Time: 21/02/00 08:57

X-B wBC RBC PLT RETC WBC Differential Mono Poly I
In 2 Out In In In
*InvalidData

WBC 3.36 108/l WVF .956

.133 3.95
LYM 3.08s %L 91.7s
MONO .136s M 4.05s
EOS .010 %E .296

0.00 %B 0.00

¥ryrcQwWor ow

BLAST o < ;
VARLYM .60 7° - COMPLEXITY

T T T T

0® - sxze

Low—-Hi FL optical PLT

10e12/L
mol/L
LL

fL

faol
mol/L
w0y
10e9/L

10e8/L

—r r

81.5*10e8/L FL3 - DNR

5.41x%f| Dnpedance RBC Dmpedance PLT
15. 1*10(63D)
. 441 %/l

SO

™ T

Voium'o ('fl.i voiwn'e ('tl.;
Lower, Upper, or Lower and Upper Region Interference in PLTi Histogram
PIC/POC Delta




