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CO JE TO VLASTNE MIDDLEWARE?

- Poprvé pouzito v informatice v 80.letech

- Jedna se o programoveé vybaveni Ci prostredi,
teré zajistuje pro aplikace a programy ruznych
oristroju nadstavboveé funkce a sluzby.

- Umoznuje propojeni a vzajemnou komunikaci
mezi analyzatory



MIDDLEWARE

V HEMATOLOGICKE LABORATORI ULD FNKV

Usek
morfologie

Usek
vysetreni
krevniho
obrazu

Usek
koagulaci



MIDDLEWARE

V HEMATOLOGICKE LABORATORI ULD FNKV

XN-1000

LIS

€
Digitalni
morfologie a

mikroskopicka
analyza




NASTAVENI UZIVATELSKYCH SKUPIN V E-IPU

Choose Role

Code - | Name

LABADMIN Lab Admin

USER User Pohotovost
USER_ALPHA User IHK
USER_COAG User CS-5100
USER_COAG2 User CS-2500
USER_SUMATOR User SUMATOR

o Ok | 24 Cancel

2 uzivatelské skupiny i v ramci useku KO
(hematologicka klinika vlastni uziv. skupina)

Profil pohotovost umoznuje odbavovani vysledku z
jednoho pracovniho mista



FUNKCE E-IPU

e zadrzeni vzorku dle pravidel
v Preméreni
v" Doplnéni reflexnich metod
v" Upozornéni pro laboranty
» Na nutnost kontroly vzorku, koagula¢nich
kfivek
» Provedeni dalSich Cinnosti v kontextu s
vysledky celé laboratore v definovanem
case
» Hlaseni kritickych hodnot, telefonicke
konzultace vysledku
» Vyhodnotit vysledky v navaznosti na informaci
o farmakoterapii
v' Upozornéni na specialniho pacienta



FUNKCE E-IPU

« vyuziti v morfologické laboratori — sumator

| Haematology Dn‘ferntial Pad

Extended IPU

Sample ID BA190 Ward HEM1
Priority Stat Clinic zadna

Available Count Pad Comments Assigned Count Pad Comments
Rules Code a | Description Code Description Internal Analyser Flags
Mikroskopie objednar 14 hyposegmentace jader n... 19 toxicka granula... INIT

18 fragmenty jader neutrofilu 13 hypersegmenta
Test 21 Dohleho inkluze . Result |C Unit  |Ref. Flag
PROMYELO count 22 hypogranularita cytoplaz L
MYELO count 23 agranularita cytoplazmy.. (_‘ C 419 107..
META count 24 vakualizace cytoplazmy I ﬁ C 449 10”...
BAND count 7% makropolycyly J& 1290 gL
SEG count 27 giganticke (megaloidni) t T 0418 Ratio
LYMPH count (DIFF) 28 apoptoticke formy neutro... Vo 931 L WDF
MONO count (DIFF) 33 hypogranularni eozinofily H 332 pg
E:Sc;u::u(ril:;lﬁ Assigned Count Pad Comments -|356.0 g,"l_'

T Ir 276 & 10%...

NRBC count (DIFF)
LG-LYMPH count

toxicka granulace neutrofilu
188 |& 10%...

192 107
Atyp lymfo 2 count hypersegmentace jader neutrofilu
034 10"

Atypicka bunka 1 count WHNR
# 003 107

PLASMA count

Atyp lymfo 1 count 43

PRO-MONO count Count Pad Manual Comments 001 107
Jaderne stiny P00 107
IMMATURE BASOPHIL 450 | & %
IMMATURE EQSINOPH| 458 % +
8.1 %
% 07 %
02 %

of Ok 3£ cancel r 0.2 %

G A |




FUNKCE E-IPU

« vyuziti v morfologické laboratori — sumator

Rules Validation Comments Analyser Flags
Mikroskopie objednana LIS nebo pre-analytickymi pravidly INIT
Test + i ++4 Rerun |Order |Run |Test |Result |C Unit  |Ref. Flag
HYPO O O O O | SE %
MICRO O O O O I MO %
MACRO O O ©) O [ EO %
POIKILO ) @ O () | BA %
TARGET O O O @) I BA 10°. WDF
SCHISTO @) @) O @) : s 10°.
HELMET O O O O | LY 10°
O O O O | o
SPHEROCYT O O O O | EO 7
O O O O |
OVALO O O O O B
TEARDROP O O O O | =Y
STOMATO O O © O :
ACANTHO O O O O ! il
ECHINO O O O e ' ik
H_JOLLEY O O O O ' LMl
PAPPENHEIMER ®) @) ®) ®) : M
BAS_STIP O O O O : | F2
PARASITE &) @) &) &) PLT...

I P 10°




»~Hemolytic Sample”a soucasné vysledek
Fbg>0,8 g/|

Text: Pokud je silna hemolyza pfeméfit Fbg
v fedéni %.

~Hemolytic Sample“a soucasné poZadavekna
LMWH

Text: Pokud je silna hemolyzatest LMWH nelze
vydat (interference).

Icterous Sample a sou¢asné metoda Fbg, nebo
LMWH

Text: Zkontrolovat vzorek a koagulaéni kfivku.

»Lipemic Sample“ nebo ,Turbidity LevelOver”
Jakykoliv test

Text: Zkontrolovat vzorek, prekontrolovat na
Compactu.

Vysledek Fbg<1,0 g/I- prvni zachyt béhem7
dnt

Text: Zkontrolovat lé¢bu (trombolyza), pfipadné
domérit AT (dif. Dg. DIC)

Vvysledek Fbg<0,6g/!

Text: Zkontrolovat, zda byl vysledek Fbg
pfeméfrenviedéni2/1.

LMWH<0,2 1U/ml

Text: VloZit do LIS komentarospravném
nacasovani odbéru (LMWH<0,2).

PT-R<0,7:

Text: Spatny odbér? Kontrola koagulacni kfivky,
HIL indexd.

Ovéritléecbu: W’?




PREDPOKLAD

KOMPLETNI INFORMACE O VZORKU

- Vyhradni pouzivani e S Ran
i A TA = 22 Kumariny [Warfarin)
elektrorj |vck.e zadfil n E<y, ktera > D
N e u m Ozn UJ e Zad a NI 44 Enuxapa_lin [Elexa_ne]
- . . L] D alteparin [Fragmin])
pozadaVku bez Vypl nenli 6 6 M adroparin (Fraxiparine)
. _ vy o~ riri Bemiparin [£ibor]
I nfO rmaC| O |ere a8 Rivaroxaban [Xarelto]
99 D ahigatran [Pradaxa]
- Vmenu FARMAKOTERAPIE Ize | 10n  rontspmmuc i
. ‘e . N romboljza
vybrat | nelze zjistit, nebo jina 12/C Antiagregacni terapie
~ - = sor 13D Apixaban [Eliquis]
s doplhenim v komentari 1414 Edosaban (Lixiana)
15/15 Enoxaparnn [Clexane]-forte
(N E U RO LOG I E7 ARO) 16/ 16 Daltelein [Fragmin]-forte
1717 M adroparin [Fraxiparine)-forte
98 Y Melze zjistit

192 Jina



Viozit do LIS Komentar o spravnem nacasovani doberu (LMWH=0.2)

Sample Flags
|I"{EI'EI‘I|_ urdar Hun I sk
Coagulation Routine

I 5 FT sec.

— | L PT INR 1.44
I 5 FT ratio 1.40
| 6 APTT PSL sec. 36.7
I B APTT PSL Ratio 1.18
| 3 FBG conc. 43
I 1 TT sec. 19.9
| 1 TT ratio 1.01
I 2 INM AT % 961
| <1/=LWNH CONC. 0.16




Kriticka hodnota -> informujte lekare nebo oddeleni
Zjistit na oddeleni, zda nebyl podan UFH, vyloucit odber z kanyly, lecbad...

Sample Flags ( — * B
Zjistit na oddeleni, zda nebyl podan UFH, vyloucit odber z kanyly, lecba dabigatranem?
PTsec. 17\
PTINR 127 Ratio
I 1 | PTratio 125 Ratio 0
. I 2 APTT PSL sec. 64.6 seconds 0;
VIR /PTT PSL Ratio 207 Ratio 0
| 3 |TTsec >120 No Coagulation seconds 0;

I 3 | TTratio »7 No Coagulation Ratio 0:




Sample ID
Priority

BC1909071104  Rack/Tube

Stat

Coll. Date

000029 02

Runs 2

07/09/2019 20:46

Patient ID
Name

Birthday

Kriticka hodnota -> informujte lekare nebo oddeleni
Domerte dabigatran

Validation Comments

Analyser Flags

e Flags Slide Comments App Comments
Coagulation Routine
| I 1 PT sec. 16.6 seconds 07/09/20... |Released |CS-5...
| I 1 PTINR 148 Ratio 07/09/20... |Released | CS-5...
I 1 PT ratio 142 Ratio 07/09/20... |Released |CS-5..
- I 2 APTT PSL sec. 726 seconds 07/09/20... | Released |CS-5...
I 2 APTT PSL Ratio 233 Ratio 07/09/20... |Released |CS-5..
Other Tests
R Dabigatran conc. ng/mL Ordered —
—_—




Uvodni objednavka

Sample D BL1909063035  Rack/Tube Runs 0O Patient ID

E Birthday

1952

Ward

EINA

Priority Routine Coll. Date  06/09/2019 08:43 Name Clinic  Antiagrega
Rules Validation Comments Analyser Flags
Sample Flags Slide Comments App Comments
Rerun Order Run | Test Result C Unit  |Ref Flag Delta Date/Time |TestStalus P
Coagulation Routine
0 PT ratio Ratio Ordered
0 APTT PSL Ratio Ratio Ordered
Coagulation Thrombophilia
I LA1 Ratio Ratio Ordered
Coagulation Miscellaneous
I APTT FSL Ratio Ratio Orderad




Sample D  BL1905073032  Rack/Tube 000021 06 Runs 3 Patient ID Birthday 1975  Ward  FNEUIM

Priority Routine Coll. Date 07/05/2019 08:40 Name Clinic  zadna
Rules Validation Comments Analyser Flags
Sample Flags Slide Comments App Comments
Rerun |Order \Run |Test Resull C Unit  |Ref Flag Delta Date/Time TestStatus Partner Prev. Result 1
Coagulation Routine
PT ratio Ratio SendloA.. 1.00
0 APTT PSL Ratio Ratio SendloA... in
Coagulation Thrombophilia -
U 2 |Asec /65 O\ seconds 2105020... Released | CS2..
|2 LAfRal N Ratio 20520, Released  CS2.
R TlaRaie N\ = Ratio /7 onred N\
R (ke ) | oeed )
R N\ smesRao_”" Rati Ordered /"
Coagulation Miscellaneous
| i APTT FSL Ratio 119 Ratio 21/05/20... |Released | CS-2...
Other Tests
U |1 | APTTFSL sec. Js seconds 0520 Released €S2




sample ID
Priority

BL1909043042

Routine Coll. Date

Rack/Tube

Runs 10 Patient ID
04/09/2019 09:06 Name

Birthday

983

Ward

Clinic

Hematologicka.

Rivaroxaban (...

Rules

Zkontrolujte koagulacni krivku

Validation Comments
Opakujte mereni po pridani DOAC STOP

Analyser Flags \/

Sample Flags ide Comments App Comments
G0 || [Rerun [Order [Run [Test Hesult C unit Rel Flag |Delta |Uate/ ime |lest Status |
Coagulation Routine
0 PT ratio Ratie Sendto A
o} APTT PSL Ratio Ratio SendtoA
- Coagulation Thrombophilia
—_— u 10 LA1 sec. 129.1 Analysis Time Over seconds 04/09/20... |Released | CS-2...
| 10 LA1 Ratio =6 Analysis Time Over Ratie 04/09/20... |Released |MY ..
— u 10 LA2 sec. 583 seconds 04/09/20... | Released | CS-2..
— v 10 LA2 Ratio 172 Ratio 04/09/20... |Released |CS-2..
— | v 10 LA dRVVT NR 1.97 Analysis Time Over 04/09/20... |Released | CS-2..
a A 10 LA ratio 221 Analysis Time Over Ratio + 04/09/20... |Released |CS-2..
T Coagulation Miscellaneous
lina | 10 APTT F5SL Ratio 156 Ratio 04/09/20... |Released |CS-2..
| R 10 APTT FS Ratio 153 Ratic |+ 04/09/20... | Released | CS-2..
ika R 10 LA APTT NR 1.02 04/09/20... |Released |CS-2..
R 10 APTT FSL smes R 134 Ratio 04/09/20... |Released | CS-2..
r Other Tests
U 10 APTT FSL sec. 40.4 seconds 04/09/20... |Released | CS-2..
- 10 APTT FS sec. 384 seconds |+ 04/09/20_ .. |Released |CS-2 .
] R — | RIVAR-C o mgiL Ordered
e




GENEROVANI KOMENTARU V NAVAZNOSTI

NA VYSLEDKY V DEFINOVANEM CASE

. T — - T R . T T
tine Pokud je pacient lecen Warfarinem s INR=1.3-nelze spolehlive vyhodnotit testy LA. Pro ziskani spolehlivejsich vysledku LA se doporucuje(lSTH 2009) snizeni davky na INR 1.9 v kombinaci s LI
kdy LMWH by nemel byt aplikovan 12hod. pred odberem na LA

s — e

Pokud je pacient lecen Warfarinem s INR=1.5-nelze spolehlive vyhodnot...

Slide Comments App Comments
st Result v Ul [Ref Flag [Della [LraterTime [TestStatus [Farmer [Frev. ResulT [F
Coagulation Roufine

Ratio SendfoA.. t

APTT PSL Ratio Ratio SendloA... 127 £
Coagulation Thrombophilia
LA1 sec. 83T seconds 15/03/20... | Released | CS-2...
LA1 Ratio 132 Ratio 15/03/20... Released | CS-2..
LA2 sec. BT seconds 15/03/20... | Released | CS-2...
LAZ Ratio 114 Ratio 15/03/20... | Released | CS5-2..
LA dRVTNR 1.16 15/03/20... Released | CS-2..
LAT smes Ratio 1.08 Ratio 15/03/20... | Released | CS-2...
LA ratio 1.39 Ratio + 15/03/20... Released | CS-2..
Coagulation Miscellaneous
APTT FSL Ratio 120 Ratio 15/03/20... Released | CS-2..
Other Tests
APTT FSL sec. 30 seconds 15/03/20... | Released | CS5-2...




KONTROLA VYSLEDKU : :
KOAGULACNICH KRIVEK, PRUBEHU REAKCE

There is an excessively rapid decrease in the reaction

A

Change coagulation %
at the same time

Do middleware je
mozné prelozit
dulezité chybové
hlaseni analyzatoru i
a nastavit instrukce

pro laboranty Ci
domeéreni extended
testu, preredéni,....

A/D value of photometry

i i e—— =

A/D value of photometry

Mask Time Check T
[4 sec]

Fig. 8-15 Initial Fluctuation Drop Check

4 Vv /%

A Some noises get mixed in with reaction
T e | 1 Ut 0%

Avel b

oot agR ooooooos - Avei-nSD1
5

g H
St S oit
Sc | 1
Qs Fele g Ave2 + nSD2
100% == oA - Ave2
Mask Time
Time of Baseline Time of End Point e




Zachycena hodnotici zprava nebo chyba analyzaton

Validation Comments

Neabykly prubeh koagulace, Zkontrolujte vzorek a opakujie na analyzat

Sample Flags

Analyser Flags

Assay Group APTT-FS

‘Coagulatlon Routine & eabvykly prubeh koagulace, zkonirolujte vzorek a opakujle na analyzatoru Compact
\
10/04/2017 123113 Result
R
v 14
—  Analyzator
Evaluation Info Evaluation Data M Info

o.m&o 1704100021 B APTT-FS
Result
Assay Group Value Units
Information
Code ' Content

000801280016 Early Reaction Error : Early %
100020000000 Icteric Sample
100030000000 Lipemic Sample

nespravne urcil
zacatek
koagulace



ules Validation Comments
Vysledek pod nejnizsi bod kalibrace

Slide Comments

i) Herun [UThder [Kun [est Resul L
Coagulation Routine

| 2 PT sec. 10.7
_____ I 2 PTINR 0.90
—EI | 2 PT ratio 091
|Ira_ | 3 APTT PSL sec. 278

I 3 APTT PSL Ratio 0.89
— I 1 TT sec. 18.2
W | 1 TT ratio 0.92 ———
- | 4 DDimer <0.19 Extrapolation Boundary Over {Lt:-werh




o
Rules \nlidatian Aammanis Amalurar Blane

APTT-PSL-R<0.7 -» premerit na Compact [ Spatny odber? Susp. vysoky FVIIl (thatne, akutni faze, akfivovany vzorek) nebo chyba v preanalyticke fazi (zkontrolovat srazeninu)?

Spatny odber? Kontrola koagulacni krivky, HIL indexu OVETIEchU Nov._.
Spatny odber? Susp. vysoky FVIII (tehotne, akutni faze, akfivovany vzor...

Sample Flags Slide Comments App Comments
| | |1 | PTsec. §2 seconds 0200420... Released | C
I | 1 |PTINR 068 Ratio 02004120... Released | C
| |1 |PTrafio 069 Ratio 0200420 Released | C
- | |2 |APTTPSL sec. 215 seconds 0210420 Released  C
|12 | APTT PSL Ratio 069 Ratio 02004120... Released |C




PRO KOMUNIKACI

MEZI ANALYZATORY JE NUTNE ZNAT
CASOVOU POSLOUPNOST
VYDANI VYSLEDKU

1. KO+DIF analyzator

2. Zakladni koagulace

3. Mikroskopické analyzy
4. Specialni koagulace




Rules Validation Comments Analyser

Mikroskopie objednana LIS nebo pre-analytickymi pravidly Erythrocyt
Vysoky HGB (dle PI 032) -> Informuijte lekare nebo oddelenil SMEAR O
Reticulocytosa pri "prvozachytu nebo stanovenem intervalu” -> Kontrola. STAIN OK
Informovat pracovnika na useku koagulaci o abnormalnim HCT (uprava c... INIT

Informovat pracovnika na useku koagulaci o abnormalnim HCT {uprava citratu ve zkumavce)
Sample Flags s

I | | 1 RBC 6.59 10121l |+ 25/0
| 1 HGB 210.0 gL + 25/0
| 1 HCT 0.624 Ratio |+ 25/0
| 1 MCV 94.7 fl 25/0
| 1 MCH 319 pg 25/0
| 1 MCHC 337.0 gL 2510
| 1 PLT 415 & 10°9L |+ 25/0




VYSOKY HCT

hlaseni pro pracovnika na useku koagulaci

Rules
Vysoky HCT? -= Vyzadejte novy odber s upravenym mn. citratul




VYSOKY HCT VYSLEDKY

bez Upravy mnozstvi citratu

PT 13.7 sec 1.18 INR 1.16 R,

APTT-PSL 77.5  sec

Fbg 2.65 g/L

TT-Thr 20.5 sec LT R

AT-X 1.9 %

D-Di 0.32 mg/L
B-WBC * 111 x10%9/1 [* 4.0-10.0
B-RBC T 9.54 x107°T2 [1* 4.00-5.80
B-HGB I 236 g/l [1* 135-175
B-HCT ! 0.731 1 [1* 0.400-0.500
B-MCV * 7676 *[] 82.0-98.0
B-MCH * 247 pg *[] 28.0-34.0
B-MCHC 323 g/l [*] 320-360
B-RDW * 233 9% [* 10.0-15.2
B-Retikulocyty# * 0.154 x10%12/1 []* 0.025-0.100
B-Retikulocyty 16 % [*] 0.5-2.5
B-Nezralé retik. 21.7 %
B-St¥. HGB retik. / 31.6-36.4
B-NRBCH 0.00 x1079/] 0.00-0.00
B-NRBC 0.00 /100 WBC 0.00-0.00
B-PLT 405 x1079/1 [1* 150-400

R_NDV/

“n A ~



VYSOKY HCT VYSLEDKY

po Upravé mnozstvi citratu

1-HCT
5,95-HCT

objem citratu (ml) = ¥ objem plné krve (ml)

Ve 3,5 ml zkumavce bylo potreba misto 350 ul citratu pouze 180 ul !

PT 12.0 sec 1.02 INR 1.02 R.
APTT-PSL 31.2 sec

Fbg .32 g/l

TT-Thr 17.1 sec 0.93 R.

AT-X 124.9 %

D-Di 0.40 mg/L



MOZNO KOMBINOVAT VYSLEDKY

KO A KOAGULACI

susp. DIC: PIt, PT, aPTT, Fbg = AT
pro doobjednani dalSich testu
- generovani komentaru

Y DALO BY SE VYUZIT | PRO MOGOVOU LINKU
A ANALYZATORY KO

Vzorky s velkou primési krve se méri na analyzatoru KO v BF
e-IPU by mohlo umoznit prenos vysledku do jiného subsystému
bez prepoctu a manualniho prepisu



MIDDLEWARE JE SCHOPEN ZPRACOVAT

| VICE PRAVIDEL NAJEDNOU

|~ SamplelD  BC1905143007  RackiTube 000024 04 Runs f Patient ID Birthday {964 Ward  N4B
Priority Routine Coll. Date  14/05/2019 07:00 Name Clinic  zadna
Rules Validation Comments Analyser Flags
Iktericka plazma? Zkontrolujte vzorek. Sample suspected of having

Kriticka hodnota -> informuite lekare nebo oddeleni

Pokud je prvni nalez a v poslednim tydnu bez antikoag. lecby -> dozadeft...
Nizky HCT? -> zkontrolujte vzorek na srazeninu!

Sample Flags

Slide{ Pokud je prvni nalez a v poslednim tydnu bez antikoag. lechy -> dozadejte APTT, Fbg, TT

| 1 |PTINR 23 |cteric Sample Ratio 1410520, . | Released
| [ PTratio 219 |cteric Sample Ratio 140520, . | Released

i



PRINOS MIDDLEWARE ?

umoznuje standardizaci procesu v laborator
nezavisle na znalostech a zkusenostech
laboratorniho personalu

- Je schopen kombinovat informace z ruznych
analyzatoru, informace o pacientovi je mozno
sledovat i v ramci historické databaze



ZKUSENOSTI ?

Definovani pravidel neni jednoduché a vyzaduje
zkuseného pracovnika (podpora Sysmex)

Je nutno zajistit situaci, aby nedoslo k vypadku
middleware (zaloha, podpora odd.ICT ) =

v pripadé havarie nefunguje prenos vysledku v
celé laboratori !



NEKDY SE NAM Z TECH PRIKAZU

MIDDLEWARE MUZE ZATOCIT HLAVA

Rules

Chyba aspirace vzorku? -> Opakujte mereni

Abnormalni lymfocyty nebo blasty? -= Mereni ve WPC kanale!
Doporucena kontrola WBC v naterul

DIFF z analyzatoru nelze stanovit!

Lymfocytosa, abnormalni lymfocyty?

Mizké HgB (dle P1032) -= Informujte lekare nebo oddelenil

Leukocytosa (dle Pl 032) -= Informujte lekare nebo oddelenil

FPrvni zachyt MCV=110fl -= kKontrola WEBC v nateru

objednano THR-MI -= kontrola v nateru

Mizke PLT -= Zkontrolujte pro srazeninu

RBC interference due to extreme leukocytosis!

Mizky HGB pri "prvozachytu nebo stanovenem intervalu” -= Zmerte RET
Anizocytoza nebo dimorfni populace pri "prvozachytu nebo stanovenem i...
Lymphocytosa -= Kontrola v nateru

Monocytosa pri "prvozachytu nebo stanovenem intervalu” -> Kontrola v n...
Spravna data 5_RBC a MCV viz servis zalozka

WEBC=30 -= Kontrola v nateru

Informovat pracovnika na useku koagulaci o abnormalnim HCT (uprava c...



