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ONAY DESTEK SISTEMI - AUTOVERIFICATION

e Klinik laboratuvar uzmanlari tarafindan

Onceden tanimlamis ‘kurallar’ ile
Insan etkilesimi olmadan
Bilgisayar tabanli algoritmalarin isletilmesiyle

Uzman onayindaki yaklasimlara benzer sekilde
laboratuvar sonuclarin degerlendirilmesini ve

onaylanmasini saglayan sistemlerdir.

7

AUTO10-A

Autoverification of Clinical Laboratory Test
Results; Approved Guideline

CLINICAL AND

Y/ / LABORATORY
STANDARDS e
INSTITUTE' 1st Edition

AUTO15

Autoverification of Medical Laboratory Results
for Specific Disciplines




NEDEN ODS?

e 1. HIZMET KALITESINI ARTIRMA: STANDARDIZASYON
v’ HATAYI AZALTMA (COK SONUC DEGERLENDIRME HATA OLASILIGINI ARTIRIR)

e 2. ZAMANI VERIMLI KULLANMA: TAT
v' TAT AZALMASI

3. YORUM GEREKTIREN TEST SONUCLARINA ZAMAN AYIRABILME
O INTERFERANS (endojen antikor interferansi vb)
O iZOLE AST, AMILAZ YUKSEKLIGI,
O DINAMIK TESTLER,
O INTRAOPERATIF PTH VB

CLSI, Autoverification of Clinical Laboratory Test Results, Approved Guideline, CLSI
document AUTO10-A, Clinical and Laboratory Standards Institute, Wayne.PA, 2006.



GAZI UNIVERSITESI P

SAGLIK ARASTIRMA VE UYGULAMA MERKEZI Sy

. MERKEZ LABORATUAR
TCKmikNo 24817 #hwem Dosya umarzsi [ A
Hasta Adi _ lstem Numaras) . 1007244780
Cinsiyel , Erkek Yag: 66 Bagvuru No . 18594851
Dogum Tarhi 12021952 Balim Adi , ACILTIP A.D. POLIKLINIGI'
Dojum Yeri  ANKARA Doklor Adi , MUSTAFA POLATTMUR

Test Gruplan , BIYOKMYA TETKIKLER|

Ornek Numarasi : 20613465

Biyokimya Konsultasyon Notu:

Hastanin direkt bilirubin sonucunun total bilirubin sonucundan yuksek gelmesi uzerine hastada bir paraproteinemi durumu
dugunulerek oncelikle total proteini caligiimigtir. Total Protein=9,11 g/dL olarak saptanmigtir. Hastanin total proteininin yuksek
olmas nedeniyle, 18.04.2018 tarihinde hastanin bu barkoda ait serumundan s@rum profein elekiroforezj caligimigti.

Arg. Gor. Dr. Niyazi Samet YILMAZ Prof. Dr. Ozlem GULBAHAR
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INTERFERANS: HORMONAL BURST!!
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Abstract » Send to: v

J Cln Endocringl Matab. 2015 Jun;100(6)2147-53. dor: 10.4240/c 2014-4023. Epub 2015 Apr 21.

A Case With Immunoassay Interferences in the Measurement of Multiple Hormones.
Gulbahar 0 Konca Degertekin ¢! AkturkM! Yalcin MM Kalen 1! Atikeler GF! Atinova AE" Yetkin " Arslan " TomnerF'

# Author information

Abstract
CONTEXT. Commanly used immunoassays are not free from interference, which can be a confounder in the interpretation of test results. We
present a case with extremely high multiple hormone levels due to such interference,

CASE DESCRIPTION: A 33-year-old woman with no specific symploms had markedy elevated TSH with normal free T4 and free T3 levels.
Repeated measurements revealed discordantly higl[ TSH, ACTH, FSH, PTH, IGF-1, prolactin, fhuman chorionic gonadotropin, and calcitonin kvels
without the associated clinical pictures. The meas urements were repeated with the same patient sample on four different analytical platforms using
chemiluminescence immunoassays/electrochemiluminescence immunoassays, and the results were divergent on each platfor, Serial diutions of
serum samples revealed nonlineanty, suggesting assay interference. All hormonal measurements were in the normal range when heterophile
antibody blocking tubes were used. The serum of the patient was then subjected to polyethylene glycol precipitation. The post-polyethylene glycol

recovery resulted in homone levels in the nomal range. The patient did not receive any medicafions and has been under follow-up without any signs
and symptoms for 24 months.

CONCLUSIONS: This report ilustrates a rare case of falsely elevated hormone levels due to assay interference caused by heterophile antibodies.
We paint out the importance of a close collaboration between clinicians and the laboratory to avoid unnecessary clinical investigations as well as
inappropriate treatments.
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Clinical Chemistry 46:11
1811—-1817 (2000) Laboratory
Management

Evaluation of LabRespond, a New Automated
Validation System for Clinical Laboratory
Test Results

WyTzZE P. OQOosTERHUIS,!  HERMAN J.L. M. ULENKATE,Z and HENK M.J. GOLDSCHMIDT"

Table 2. Results of the error recovery study of clinical chemists and both expert systems (percentages relative to the
number of introduced errors).

Clinical chemist® Expert system
1 2 3 4 5 6 [ 8 VALAB LabRespond

alidated, % TN+ FN® 89.8 926 928 969 97.0 972 0982 984
Rejected, % m+FP 102 74 72 31 30 28 18 16
Correct rejected, % TP 21 10 20 16 12 10 13 08
Incorrect validated, % FN 09 20 10 14 18 20 17 22
Incorrect rejected, % FP 81 65 52 15 18 18 05 08
Correct validated, % TN 889 905 918 955 952 952 965 96.2
Sensitivity (error recovery rate), % /1.2 319 681 528 399 337 436 282
Specificity, % 91.7 933 947 984 0982 982 995 992

4 Clinical chemists are numbered 1-9.
TN, true negative; FN, false negative; TP, true positive; FP, false positive.
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Building and Validating an Autoverification System

in the Clinical Chemistry Laboratory

Mu-Chin Shih, MT,? Huey-Mei Chang, MS,® Ni Tien, MS,* Chiung-Tzu Hsiao, MS,"* Ching-Tien Peng, MD**

(! Department of Laboratory Medicine, °“Medical Laboratory Science and Biotechnalogy, *Pediatrics, Children’s Hospital, China Medical
University Hospital, *Department of Biotechnology, Asia University, > Medical Laboratory Science and Biorechnology, Central
Taiwan University of Science and Technology, Taichung, c‘DEpmrmmt of Chemistry, Beckman Coulter, Taipei, Taiwan)
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Abstract check, delta check, and the consistence rule
Objective: In this study we give a detailed check.

description of how to construct verification

rules and then evaluate the benefits brought Results: Daily results show the autoverification
to the laboratory. (AV) passing rate of all test results to be

92%~95%. About 80% of test reports can be
Methods: All logic processes and verification auto-released.

full-time equivalent (FTE) are reduced, thus
enabling medical technologists to devote more
time and effort to handling intercepted test
reports, which, in turn, improves the quality
of patient care.

Keywords: autoverification, delta check,

Figure 3_Autoverification passing rate of 1A items, BIO related test
itemis, and all (1A + BIO) test items. About 81.5% of patient reports
could be auto-released without manual intervention.

rules are constructed in middleware with middleware
reference to the CLSI Auto10-A Guideline. Conclusions: Individual differences in the
There were 569,001 patient test results verification of test results are eliminated,
collected fo establish the range of the limit turnaround time (TAT) is shortened, and
Science
MV
No
Qc i
Pass HIS
l Fail Fail Fail Fail
Patient

Test Information Critical Pass  Limit P3ss pDelta P35S Consistence Pass av l—us

Result Sample  Value Check Check Check

Input Information

Middleware

e Numbar
c o 8 888283

9
‘ L e B

<B50% 60-T0%  TO0-80%%  81-90% >00%

Figure 2_Algorithm design of AV.

Figure 4_Distribution of the AV passing rate for 76 test items.

Table 2_Cause Analysis of MV Test Reports

Time Interval October 1-October 16
Total requisition sheet 25,526

AN requisition sl ] 20,523 [80.5%)

MV requisition shest (%) 4903 (19.2%)
“Remarkably abnormal data (%) 41 (0.8%)

Diata with ermor flag (%) 300 {6.1%)
tAcceptable MV d &) 4562 (03.1%)

“Extramsly abnonmal resulls nfercepfed
Tccepiaiie MC dala relsased aftsr communicating will clivician.
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60 r ‘ Process Improvement and Operational Efficiency

49 ’ through Test Result Autoverification, Narayan Torkg,'

50 } 45 Leonard Boral, Tracy Nguyen, Angelo Perri, and Alan Chakrin

(Department of Pathology, John H. Stroger, Jr. Hospital of

a0 } 9 Cook County, Chicago, IL; * address correspondence to

- : 34 this author at: Department of Pathology, John H. Stroger,

B 5 Jr. Hospital of Cook County, 1901 West Harrison St,,

;é 0 1 " Chicago, IL 60612; fax 312-864-9862, e-mail ntorke@
o gmail.com)

20
0 1 Table 1. Two examples of the autoverification cutoff logic
used during setup.?
Cholesterol, mmol/L Glucose, mmol/L
0 Analyte (mg/dL) (mg/dL)

Reference range 3.37-6.22 (130-240) 3.61-6.11 (65-110 )

BMP CARDIAC TOX URINALYSIS Measurement range  0.65-18.13 (25-700) 0.56-44.4 (10-800)

B Pre-autovernfication 0 Post-autoverification Critical value limits 2.22-27.75 (40-500)

Autoverification limits 2.07-11.50 (80-450) 3.33-18.04 (60-325)

Fig. 1. Bar graph showing process TAT for selected high-volume STAT o _ o
2 Autoverification limits for cholesterol were determined as follows: midpoint

tests. of reference range, [(6.22 + 3.37)/2 =] 4.79; cutoff limit: low, [(4.79-0.65)/2
=] 2.72; high, [4.79+(18.13-4.79)/2 =] 11.46 (rounded up to 11.50).




AUTOVERIFICATION SEQUENCE OF ALGORITHMS

/" Result transmitted from
[ instrument. ie. analyte QA \
. acceptable (eg. QC. moving |

|
L J L ) clots)

=

Rerun algorithm

N averages)
PREANALYTICAL ANALYTICAL . l
INFORMATION INFORMATION Preexamination
ATIENT IACKDSTIC BLECTE o MPLE NSTRUMENT algorilhm
IITNWIITDN e Cooes ::é:; |VI§I.TNIITDN Sratua ‘ ‘ ResuLTs ‘ (cg. spccin]c“
integrity checks.

AUTOVERIFICATION ENGINE l
Acceptable
result format

algorithm
POSTANALYTICAL
MANUAL INTERVENTION l
RESULT/S VERIFIED REQUIRED
Instrument flag/
error algorithm
NQ?;:“E:FM Non-numerical Non-numerical
IWCRSSIN g deltacheck €— result
comparison : :
algorithm algorithm(s)

algorithm
I

Abbreviations: QA quality assurance: QC, quality control.
Figure 2. Autoverification Sequence of Algorithms

I

Rounding of
numerical
results

l

Dilution
calculation
algorithm

Numerical delta
check algorithm

Y

Verification
range algorithm

l

Numerical
interassay
comparison
algorithm

Result autoverified
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STANDARDS i
el 1st Edition
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AUTO15

Autoverification of Medical Laboratory Results
for Specific Disciplines

| Reflex testing
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algonithms

Calculations
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. ODS TEZ: MyODS (Kural tabanli - Uzman Sistem)

T.C.
GAZi UNIVERSITESI
SAGLIK BILIMLERI ENSTITUSU

KLINIK LABORATUVAR TEST SONUGLARININ
DEGERLENDIRILMES| VE ONAYI iCiN
UZMAN SISTEM GELISTIRILMESI

TiBBI BIYOKIMYA ANABILIM DALI

AGUSTOS 2018

DEVELOPRENT of EXPERT SYSTEM FOR EVALUATION and AUTOWVALIDATION of CLINICAL
LABORATORY TEST RESULTS
[Ph. D. Thesis)

Deniz ilhan TOPCU

GAZ] UNIVERSITY
INSTITUTE OF HEALTH SCIEMCES
August 2018

ABSTRACT

Autoverification is the process of ewvaluating and walidating laboratory resules using
predefined computer-based algorithms without human interaction. By using autovernfication,
all reports are walidated according to the standard evaluation criteria and the number of
reports per laboratory specialist is reduced. This allows the specialist to spend more time to
examine results that require special attention. In this study, we aimed to develop an expert
system for the evaluation and wvalidation of clinical laboratory results which can alzo help
users to easily create rules and to evaluate ts performance. The auvtowverification software
was dewveloped using Microsoft VWisual C#, CLIPS and R programming languages and was
mamed as myDDE5. The performance of the software was evalusted by testing the rules
defined in myODS wsing simulated and actual patienmt results. Simulation patients were
generated by the VIA module to check all the rules. After the simulation study, actual patient
results were used to test software performance. For actual patient testing, 3 188 /055 results
from 2015 to 2017 were used from Gazi University Health Research and Application Hospital.
Criteria-, test-, and report-based evaluations were performed with actual patient testing. A
total of 586 reports which were ewvaluated by seven users were compared with meODS
evaluations. Validation decision limit check was found to be the most important step
determining the wvalidation rate. Report-based validation ratio was found as between 34 4%
and 56.5%. This rate can be considered as fair for an autoverification system at the beginning.
Time spent for report validation will be reduced as one third with this system. In our opinion,
further studies for defining rules are required to increasze the efficiency and reliability of
autowverification systems.

Science Code 10102
Key Words : Report validation, autoverification, expert system
Fage Mumber 74

Supervisor : Prof. Dr. Ozlem GULBAHAR
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Ib(]lmin

Qc
degerlendirmesi

)

STOP(testi
galisma)

Sonraki
basamaga geg.

Hemoliz > =

Performed» mi?

(++++) mi? Ya da
«Abnormal» mi? Ya da «Test Not

Valide etme
(kullanici
onayina birak)

Sonraki

basam:;\éa gec

/

Lipemi
>= (+++) mi?

7

Valide etme
(kullanici onayina birak)

Sonraki basamaga geg.




(«Wa», «R», «#» , «%», «?», «n», «Y» , «U», «y» , «u», «@», « S », «D», «B», «*», «&», «Z», «E», «Fx», «Gx», «!», «) », «a», «ba», « bh», « bn», «bz », «/ »)

Cihazdaki test sonucunda asagidaki flag’ler var mi?

S

Evet

Hayir

Valide etme
(kullanici onayina birak)

Sonraki basamaga geg.

!

Albimin >6 yada «F»

flag var mi? @

E‘V \Haylr

Diliisyon yap.

Diliisyon sonrasinda «F» flag var mi?

Albiimin « < « ya da (-) sonug ya da @

Albimin=0vya da «G» flag var mi?

}AH%

onayina birak)

Valide etme (kullanici

«Dilte sonug»
yazarak sonraki
basamaklari
sorgula

Eve\%

Testi tekrarla. Tekrar
sonrasl « < « ya da (-)
sonu¢ ya da Albimin=0

yada «G» flag var mi?

Ev?/ \l—laylr

Test sonucu 1.5’den kiiglk ve
sonraki basamakta sorun yoksa

< 1.5 olarak onayla.

Sonug
1,5den
kiiciik mi ?

ayir

Sonraki basamaga
ge¢

Evet Hayir

Sonraki basamakta
sorun yoksa
<1.5 olarak not dusultr
ve manuel onaya
birakilir

Valide etme (kullanici
onayina birak )




| Hastanin total protein istemi var mi?

vet

| Albiimin > Total Protein mi? |

ayir

vet Hay

Valide etme
(kullanicl onayina birak)

>

Hastanin eski sonuc
var mi?

evel/

a|r

Y Hayir
9

| Delta Check > % 9 mi ? ( )
et

Valide etme

(kullanici onayina birak)

VALIDE ET

AlbUmin sonucu 2,8-4,4

araliginda mi?
LBt S Har

\

/

Evixl Hasta erkek mi? f\ﬁMWN

| Hastanin yasi 0-29 guin
araliginda mi?

Hayir

VALIDE Valide etme

ET (kullanici onayina birak)

Hasta 30-364 gln
araliginda mi?

S~

Albimin sonucu 3,5-5,2 araliginda

Hasta 1-3 yas araliginda mi? |

L B m'?\u% / i
I
Valide etme Alblimin
. Hasta 4-5
VALIDE ET (kullanici sonucu yas
onavina birak) 3,5:5,2 araliginda
araliginda mi?
mi?
Evﬁ/ Ham Eve
VALIDE ET Valide Albiimin
etme sonucu
(kullanici 3,5-5,2
onayina araliginda
birak) mi?
Eve ayir
VALIDE ET Valide
etme
(kullanici
onayina
birak)

Hastanin yasi 0-29 glin

Alblimin sonucu 3,5-5,2
araliginda mi?

Ev,

VALIDE ET

Hayir

araliginda mi? et
AlbUmin sonucu 2,8-4,4
Hayir araliginda mi?
Ev Hayir
Hasta 30-364 giin VALIDE Valide
araliginda mi? ET etme
KF'““/ \P% (kullanici
onayina
Hasta 1-3 yas araliginda mi? | birak)
EP/ iy
I
Valide etme Albimin Hasta 4-5
(kullanic sonucu yas
anayina birak) 3’5:5’2 araliginda Hayir
araliginda mi?
mi?
Ev% Ham Eve
VALIDE ET Valide Albiimin
etme sonucu
(kullanici 3,5-5,2
onayina araliginda
birak) mi?
Eve ayir
VALIDE ET Valide
etme
(kullanici
onayina
birak)




FAZ 1: SIMULE HASTA ORNEKLERI ILE VALIDASYON




Hemoliz kurali nedeniyle validasyonun durdurulmasi

Patient | = =
Patient D. [ ALgumN ] = . I
as_ : |
Last Name I TESTH as_HEMOL 4 M
First Hame I “* Rules Tracing for the Current Run (*)
Middle Name Triggered rules: Condition:
- I - 05/2002019 05:05:32 (User request modifications) (Exist_In_Tube(<This=)} AND (Exist_In_Tube(as_HEMOL)) AND ((as_HEMOL == 4)
Birth Date EI Parameter rules OR (ALL_COMMENT Contains "Abnormal) OR (ALL_COMMENT Contains Test Mot
- | RN . .| B: HEMOL4 Performed’))
Address I -
Comment
Dpt.

|
!

Doct. I j Action (Then or Elze):
|

Request num. STOP )
Age |55 IYears j
Sex

IFernaIe v l [” Patient Tag

Evaluation tracez:

Exist_In_Tubelas_ALB)=Yes;Exist In_Tube(az_HEMOL}=Yes,as HEMOL=4;




Flag nedeniyle validasyonun durdurulmasi

Patient |

Patient ID. | ALBUMIN

Last Name I TESTHHM

First Name I

Middle Name I

Birth Date |

Address I

Comment I

Dpt. I

Doct. I

Request num. I

Age | 55

S€X |Female -

IYears j

[~ Patient Tag

= =

as_ALB

=" Rules Tracing for the Current Run (¥}

Triggered rules:

Condition:

- 0572062019 05:16:43 (User request modifications)
i [=- Parameter rules

(8 as_ALB: STOP Flag

(<This= Contains "Z) OR (<This= Contains ™) OR (<This= Contains "@"} OR (<This>

Contains "§') OR (<This> Contains "B") OR (<This= Contains 'D") OR (<This= Contains
&'} OR (<This= Contains "Wa') OR (<This>= Contains "R’} OR{<This= Contains %'} OR

(<This> Contains "%") OR (<This= Contains "#') OR (<This= Contains 'n") OR (<This>

Contains ™"} OR (<Thiz= Contains "U") OR (<This>= Contains "y") OR (<This= Contains
0"} OR (<This= Containz "ba’y OR (<Thiz= Containg T) OR (<Thiz= Contains Fx') OR

(=Thig= Contains E") OR (<This= Containz "Gx") OR (<Thiz> Contains 'a'y OR (<This=
Contains 'bn’) OR (<Thiz= Containg "bz") OR (<This= Contains 1)

Action (Then or Elze):
H

STOP '

Evaluation traces:

as_AlLB=4 n;as_ALB=4 n;as_ALB=4 n;as_AlLB=4 n;as_ALB=4 n;as_AlLB=4
n;as_ALB=4 n;as_ALB=4 n;as_AlLB=4 n;as_ALB=4 n;as_ALB=4 n;as_AlB=4

n;as_AlLB=4 n;




Iliskili test ile karsilastirma (Albumin>Total Protein)

Patient | =] - [ Sample ID - D06 (PREPLINK)
Patient . | ALBUMN &
as_ALE
Last Name I TESTOM as_[F
First Name I = Rules Tracing for the Current Run (*)
Middle Name I Triggered rules: Condition:
EI u_&rzurzma 05:28:20 (User request modifications) ((Exist_In_Request{as_ALB)) AND (Exist_In_Regquest{as_TP}}j AND (as_ALB =
Birth Date | El Parameter rules as_TP)
(S az ALB: ALB=TP
Address | Upload Rules
: - Parameter rules
Comment I L 1542042019 05:28:20 (Upload results to Host)
o | ]
Doct. I j Action (Then or Else);
STOP '
Request num. I
Age |55 IYears j
S€X |Female v [ Patignt Tag
Ewvaluation traces:
Exist_In_Reguest{as_ALB)=Yes;Exist_In_Reguest
(az_TP}=Yesaz AlLB=45az TP=4.0,




DeltaCheck sinamasi

Patient |
Patient ID. | Al BumIN ]
LastName | TESTQ1
Eirst Name I Triggered rules: Condition:
Hiddle Mame I [ 03/2872018 11:35:12 (User request modifications) (DetaCheck_else_Range({«Thiz=})
[=]- Parameter rules
Birth Date |
Address I
Comment I
Dt
Bt I j ) .
Action (Then or Elze):
Doct. B as_AlLB: WVALID .
oct. | | e {" VALID
[#]- Upload Rules M
Reguest num. I - Parameter rules
- DS2020159 11:35:12 (Upload results to Host)
Age I 55 IYears j
Sex IFernale 'I [~ Patient Tag Evaluation traces:
DELTACHECK(as_ALB)=Yes;




FAZ 2: GERCEK HASTA ORNEKLERI ILE VALIDASYON

EELY
yﬁa\e\

Hasta Kayt/ Renderu

Leboratuvar  TetkikSistemi  Finans  YatanHasta

NIUCLEUS 32634 - Gazi Universies Sagik Aregtrma ve Uygulama Merkes [Hastane]

Stok / Satinalma

&) Ormek Bazinda Test Stat Goriintileme

b @rokow 32525t |Ofsstabofic

ADAM DALMAR (E) 01/01/1956 - 63 il Hastao : 7215558 Dosyalio : TCKimiikho :
‘isteyen Bkim - Birim : Dermatolaji - Prof.Dr. Esra Adisen - (Prof.Dr. Esra ADISEN) - (Hastane)

4| Ocdsmate

stk rofgal

= M___Q_L_ WL%) o

| CdgaGa Hepsi

| hocatn Sonuc Cnaama
et Girintikme
Hasta Medil Siolesi Giriniileme.
Lahoratyar Kasea Raptry Hearam..
asta Sonucn Crinleme V2

| Orek Barmds Test Stat Gerintiie...
|Hosta Baonda Omek Kabul
Korsiitasyn igemien
st et Bastima

| Qek ohi Tarine Gore is Pam

Medikal Rapor Uyanian ¥

Kullamo Ayarlan ¥

e

i 25/0/2019 1233

e a—— o Va s O oo
305257 (hemogan o Hopoisiz | O o
- 33052580 (Tam fdrar 1| | of Var supses 0o

20 12:

sumers ]
|| soghobs: 00291 rmi e hesesianmst,

supses [ o

(OTest Seasna Gore. () Test Adna Gare: () Omek Tartine Gire. (Oebul Tartine Gore.(§)iative Gare

gbre ruplandimekicn, siturun isthlgsi siriken
= Otomatk Onay Tei Kabul Tai Segim Rad Rack N Test A
O

Serum Index

X ok i/ Ou Falestero, HEL
Sonuz Noku: <40 mg/d {Ekek) Kardhyorashider hastalic s

| X ek smmens | 0o Trigserd
| ¢ var smmens | 0o Frotn, Tod
|y var smmers | 0o A
[ g var s s | [0 o Sirun, ekt
| g v supsRs | 0o Sngin,
e smmses | o m
re wumses | [ o 66T
| o v wumses | [ o AT
|y v mumees | [ o AT
| ¢ var smmens | 0o )
| ¢ var smmens | 0o Kan e o (BUN)
|y v smmers | 0o Sesatrin
| X e supsRs | 0o Gk
| var supsRs | 0o Urkast
e smmses | o Socnm
| o v wumses | [ o Fomsam
I womses | [ Kalesternl WIL
I wumenes | [ Kalestera, Nan+DL
I swmses | [ FolsteralLOL

|| SomugNodu: 101 Fredenaid formil kubanierakc hesepiarmes
Gomesider Filtrasyon Ha

Eson Sonugar D [ Tekrisyen ool =5 songiams Tester

A R
e e e e

2
&

Cotan 9) (Agre Bae) ,{~::-_¥~\Wﬂhw @,,,‘.

® RoY O_Mbbvwc [ Q’_i' -kidh; )_m RA  iwrie (Mﬂ"wll 2

- s geebrprn)
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@) Setr> 1ar o (lesnie) deblegp o0 eMencok (deame
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D Tolga Lo b jon| be dumala orreh e deaeg

Yolir edecoel

D % tac e dallizer? 3 Toka bay horvly (B
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Albumin — Hemoliz kurali

Patient [

Patiant ID. | 7143545
Last Name

First Name

Middile Nafme |

girth Date | 194810220

Agdress |

Comment | K40.9*Tek tarafi ve

o | <]
Doct. | j
Beguest num |
Age |T1 I“:"ears j
Sef [Female - [~ Patignt Tag
Add paramaiers |

i
™ Tagged | =]

=l = [ _ Sample ID : 32479091 (AU 5822 0018/03) [l ey
= Instrument comments (Other Prev, Res, cE Seram
as_TBIL: Result < dynamic range i CE Serum
a%_|BIL: Result < dynamic range as_NA 144 a0 g Serum
5 Fules C g as_K 405 20 |, Serum
as_H: Potasyum sonucu hemolizden e as_GLU 176.0 20 lzn Serum
as_AST: AST sonucu hemolizden etkile az_CREA 0.E7 2 In Serum
as_THIL: Total Bilirubin sonucu hemoli as_ALT 1 20 |U GULCIN Serum
= Chnical Comment as AST 18 N m Serum
K4D.94Tek tarafli ve |as_ALB ] 34 20 I Serum
as_CA __XH [ilK 97 0 2 Serum
as_TBIL __H & 053 20 |oERN Serum
as_DEIL __DH [TE 0.3 20 F Bazum
_XH [ Fi] 20 [ Sezizn
V_H (o 0 2 b g:x

0 V_H 0C 0 20
a5 HEMOL 4 T 0 20 mm E“H E’; zu

Rules Tracing for the Current Run (*)

Triggerad rules:

Condition:

= 2018/07/05 09:58:589 (Receiving results)

El Parameter rules

- Upload Rules

-~ Parameter rules

- DXiUplad

i~ 200900705 09:58:59 (Upload results to Host)

- 2009/07/05 09:35:40 (Delayed Sample Notification)
-~ 20180705 09:30:40 (Delayed Sample Notification)

- 2018007105 08:47:06 (Host download)

'E:50 Request (ULUSOY SEVDA) archived
'5:50 Request (DEMIREL ZEWNEP GUL) archived
1550 Request (ASLAN DENLE) archived

'5:50 Request (EKER ANSA) archived
EE] Bamiset DV NF 2% SFEGEIHD D archived

(Exist_in_Tube(<This»>}) AND (Exist_In_Tube(as_HEKOL)) AND ({as_HEMOL »= 4)
OR (ALL_COKMKENT Contains "Abnormal) OR (ALL_COMMENT Contains Test Mot
Performed’))

Action (Then or Ele):

STOP

Evaluation traces:

E:msl_m_Tube{as_ALBFYes;Exls’I;_m_Tun-etas_HEMOL:|=*=’es;{s_HEMOL=4;




Albumin — Stop Flag kurall

Patient ]

Patient 0. [ 473157 *]
Last Nams

First Hame

Middla Name |

Birth Date | 1966/08/07

Address |

Comment | £34 %*Brons veya ake

o | E

Eequest num. |
Age |sz |'vears -
Sex Wak - [ Patient Tag
Add parameters |

Date | 2019/07/05 Tme (0829 | [ st

=l

= Instrument comments (Other)
as_ALB: Inzufficient zample

[m Unable to calculate a result |

ua_ALE“: Insufficient sample
as_ALP: Unable to calculate a result
as_ALT: Result = dynamic range
as_AST: Insufficient sample
as_AST: Unable to calculate a result

as_DBIL: Insufficient sample

=

| _H ey  H TH]

Rules Tracing for the Current Run (*)

Triggered rules:

Condition:

[#]- 201907105 09:47.59 (Host download)
El- 2019/07/05 09:40:38 (Recziving resuls)
- = Parameter rules
- EEUALETILPENE
= Upload Rules
| - Parameter rules
- pupGe
- 201900705 09:40:38 (Upload results 1o Host)
- 201907005 08:45:06 (Host download)

{=Thiz= Centains "Z) OR (=This= Conlains "} OR (<This> Contains @'} OR (<This=

Containg °5) OR (<This> Conlains 'E') OR (<This= Contains T') OR (<This= Confains
"B} OR (<This= Contains "Wa') OR (<This> Confains "R’} OR{<This= Contfains ) OR

{=Thiz> Contains %"} OR (<This> Contains ") OR (<Thiz> Containz 'n"} OR (<Thig>

Contains ™) OR (<This= Containg *U") OR (<This> Contains v') OR (<This= Containg
Wy OR (<This= Containg "ba’} OR (<This= Containg T) OR (<Thiz> Contains Fx') OR

{=This= Centaing T OR (=This= Confaing 'Gx’) OR (<This= Contains "a") OR (=This=
Centains ba') OR (<This> Containg 'b2") OR (<This= Confains ')

Action (Then or Else):
STOP

Evaluation fraces:

85 _kAl B=# 7;a5_AlB=% ?;a3_AlLB=# 7.az_ALB=¥ ¥;85_ALB=% 7;as_AlH=&
#a3_ALB=% ¥as_ALE=# ¥,az_ALB=# 7,a5_ALB=# 7,




Albumin — Kritik deger kuraI| - >6.8 veya <1.7

Patient |

Patient D. | 6380663

Last Name

First Mame

Riddle Name I

Birth Date | g7/09/1954

Addrezs I

Comment I CS7.5"Mesans boynu m

o | =

Doct. I j

Reguest num. I
Age IEE IYears j
52X Mmale - [ Patient Tag

Add parameters

El Clinical Comment

C67.5*Mesane boynu m

13248827 : time in miny 4 | *
/25 09-59
ot

as_Ma 141 V_DH [ Cancel |
as_K 408 V. DH [I[§
as_CL 107 V_DH [I[§ ~
as_GLU _xH [il§
as_CREA _XH EE 019-10-25
as ALT My p1s-10-25
as_AST ac
as_Abumin |

= Rules Tracing for the Current Run (*)

Triggered rules:

Condition:

E=l- 1!}1251'2&19 09:55:22 (Receiving results)
[=- Parameter rules

5
T
:

[+ Upload Rules Bio

- Parameter rules

- Upload Dxl

- T2S2019 059:55:22 (Upload results to Host)
- 1042502019 09:00:31 (Host download)

[AGE=18*355) AND ((<This=) =5.8) OR ((<Thiz=} <1.7)

Action (Then or Elze):

STOP, SET_CRMICAL(=Thiz=)

Evaluation traces:

AGE=238459as_Albumin=1.6;




Albumin — Valide et kurali

Patient | 2] |
= Clinical Comment
Patient D. ]5—158464 &l E55.9*Vitamin D eksi
LastName ¢ K
First Name
Middie Name | 2s AST ’ L DH
Birth Dat 3 y
Birth Date [ 1972/01/01 — Rules Tracing for the Current Run (*)
Agdress | Triggered rules: Condtion:
- 2019/07/05 16:30-27 (Receiving results) (DeMtaCheck_else_Range(<This=))
Comment | Ecs 9*Vitamin D eksi | - Parameter rules ? o ?
ot | & 85 ALB LPEN3
et | 54  s5_ALB: STOP Fiag F w Die 1
o s ALB Resur 07
A i
ge |47 [vears  ~] : v Action (Then of Else):
B as_ALB: VALD
Sex [Female | [ PatientTag oo VALD
- 2019/07/05 16:30:27 (Upload results to Host)
(- 2019/07/05 16:00:17 (Host download)
Evaluation traces:

Add parameters I

Date | 2019/07/05 T_mo [ Stat

DELTACHECK(as_ALB)=Yes;




FAZ 3: ODS SUREC TAKIBI (1.10) - DASHBOARD

5 Temmuz

A1)

REPORTING

1]

DASHBOARD

Updated at5:13PM @

Pending samples Processed samples Number of runs

TAT
9 6 . 2 8 1 1 3 K Instrument Number of runs =
Min °
Ausg22  1.1K
TAT AV Pending STAT samples Processed tests DXI-1 361
DXI-3
:. 43 57% =
' 0 DXI-2 165
Test count |
Number of tests Number of test runs
Parameter processed ~
%:00 AM ( Instrument  Number of test runs -
as_CREA 903
- — AaUs5822 207K
o as ALT 847
i - DXI-1 1.3K
as_BUN 847
- Instruments DXI-3 1.1K
Autovalidation as AST 836
0 — 811 Instrument  QC material Validation DXI-2 683
as K
81 /0 NA 798 Ausg2 @ o
as_|
AB 734 AU-480 . . Samples in progress
as |
DXI-1 o o y
as CA 718 4
DXI-2 ) @ y
as_GLU 692 ® ® i
DXI-3
as UA 667 1
< >

8T3AT Min

TATAV

Samples vs Runs

9:00 AM  12:00 PM

Number of samples processed

Number of runs

v

25 Ekim

Processed samples

1.4K

Processed tests

Number of tests

Parameter processed =
as LIH 1.2K
as_CREA 1K

as BUN 931

as AST 866

as_K 865

as ALT 863
as_Na 859
as_GLU 803

as Ca 796

as_Albumin 796

Pending samples

187

Number of test runs
Instrument  Number of test runs ~

AU 5822 20.8K
Aueso  1.4K

Instruments
Instrument  QC material Validation
AU _480
AU_5822
AU680
DXI-1

DXI-2

DXI-3

<

v

Updated at 5:42 PM | @

Pending STAT samples

54 ¢

-

Autovalidation

84%

4

J

Sample TAT AV

200AM  12:00 P
|
Number of samples processed

Number of samples processed

M 3:00 PM



TEST BAZINDA OTO-VALIDASYON

Test validasyonu

4Temmuz 23Ekim Rutin Acil
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TUP BAZINDA OTO-VALIDASYON

Tup validasyonu

ATemmuz 23Ekim Rutin Acil

100%
90%
80%
70%
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50%
40%
30%
20%
10%

0%

HAV(+) BAV(-)



Albumin kural performanslari

Poliklinik

Sira Kurallar

Pozitif

Negatif

Klinik

Pozitif

Negatif

Toplam

Pozitif

Negatif

n % n % n % n % n %
1 [Hemoliz +4 ya da "Abnormal" mi? Yada "Test not performed" mi? 2 0.2% | 808 | 99.8% 2 0.8% | 245 |99.2% 4 0.4% | 1053 | 99.6%
2 |Lipemi +3 Gizerinde mi ? 1 0.1% | 809 |99.9% 0 0.0% | 247 | 100% 1 0.1% | 1056 | 99.9%
3 |Cihazda herhangi bir flag var mi? 0 0.0% | 810 | 100% 0 0.0% | 247 | 100% 0 0.0% | 1057 | 100%
4  |Albumin>6 veya F flag var mi? 0 0.0% | 810 | 100% 0 0.0% | 247 | 100% 0 0.0% | 1057 | 100%
5 |Albumin sonucunda "<","-", "0" degeri ya da "G flag" var mi? 0 0.0% | 810 | 100% 2 0.8% | 245 |99.2% 2 0.2% | 1055 | 99.8%
6 |Albumin sonucu Total Protein sonucundan blyik mi? 0 0.0% | 700 | 100% 0 0.0% | 236 | 100% 0 0.0% | 936 | 100%
7 |Albumin>6.8 veya <1.7 mi? Panik deger? 0 | B0%~ 810 | 100% 0 0.0% | 245 | 100% 0 0.0% | 1055 | 100%
8 |Hastanin eski Albumin sonucu var mi? Delta Check > %9 mu? 48 19.8% \194 80.2% | 62 |30.7% | 140 |69.3%| 110 |24.8% | 334 |75.2%
9 |Albumin sonucu referans araligi disinda mi? 45 \ 5.6% 765 [94.4% | 121 |49.0% | 126 |51.0%| 166 | 15.7% | 891 | 84.3%

Poliklinik

Pozitif

Negatif

Klinik

Pozitif

Negatif

Toplam

Pozitif

Negatif

n % % n % n % n % n %
1 |Hemoliz +4 ya da "Abnormal' mi? Yada ""Test not performed" mi? 3 0.4% | 762 |99.6% 6 1.7% | 349 |98.3% 9 0.8% | 1111 |99.2%
2 |Lipemi+3 lGzerinde mi ? 4 0.5% | 761 | 99.5% 4 1.1% | 351 99% 8 0.7% | 1112 | 99.3%
3 |Cihazda herhangi bir flag var mi? 1 0.1% 764 | 100% 0 0.0% 355 | 100% 1 0.1% | 1119 | 100%
4 |Albumin>6 veya F flag var mi? 0 0.0% | 765 | 100% 0 0.0% | 355 | 100% 0 0.0% | 1120 | 100%
5 |Albumin sonucunda "<","-", "0" degeri ya da "G flag" var mi? 0 0.0% | 765 | 100% 1 0.3% | 354 |99.7% 1 0.1% | 1119 | 99.9%
6 |Albumin sonucu Total Protein sonucundan biyik mi? 0 0.0% | 684 | 100% 0 0.0% | 342 | 100% 0 0.0% | 1026 | 100%
7 |Albumin>6.8 veya <1.7 mi? Panik deger? 0 | BO% 765 | 100% 0 0.0% | 355 | 100% 0 0.0% | 1120 | 100%
8 [Hastanin eski Albumin sonucu var mi? Delta Check > %9 mu? 37 15.7% \198 84.3% | 106 |37.6% | 176 [62.4% | 143 |27.7% | 374 |72.3%
9 |Albumin sonucu referans araligi disinda mi? 40 5.2% /725 94.8% | 210 |59.2% | 145 |40.8% | 250 |22.3% | 870 |77.7%




TAT (26 06.2019)

Otomatik Kaydet (@ ) . ") 21102019 KABUL-ONAY ORNEK-ONAY ONAY-SONUGCremisol test bazinda

Dosya Giris Ekle Ciz  Sayfa Dizeni Formdiller Veri Gozden Gegir  Gorlinim  Yardim  XLSTAT

fln] & Tahoma ~8 ~ A A = = = A~ b,
Y, t E N
apistir — — — —_ —_ ——
pﬁ K T A~ S A = = = = = v
¥

Pano [ Yazi Tipi [ Hizalama [

H27 - Jx
A | B | ¢ | D | E F

1 |Remisol Test Bazinda Numune Zaman Performansi (2486)
2 |Baslangig Tar. 21.10.2019
3 |Bitig Tar. 21.10.2019
4 |Baslangig Saat 00:00
5 Bitis Saat 23:59
6 Kullanici BI0024 Ulkii GURSOY
7 |Sistem Saati 22.10.2019 15:20
g |Site Adi Gazi Universitesi Saglik Arastirma ve Uygulama Merkezi
9
10 ONAYPERSONEL | TESTADIL ADET KABUL_ONAY_FAR ORNEK_ONAY_FAR ONAY_SONU(]_FAR
1 ASISTAN Albumin 215,00 98,00 275,00 8,00
12_ OTOMATIKONA | Albumin 1.085,00 128,00 214,00 0,00
13' ASISTAN ALP 245,00 121,00 216,00 10,00
14_ OTOMATIKONA |ALP 861,00 130,00 217,00 0,00
15 | ASISTAN ALT 236,00 121,00 241,00 9,00
16_ OTOMATIKONA |ALT 1.211,00 128,00 218,00 0,00
17 | ASISTAN Amilaz 49,00 70,00 112,00 6,00
1g OTOMATIKONA Amilaz 79,00 96,00 175,00 0,00
19_ ASISTAN AST 295,00 120,00 254,00 10,00
50 OTOMATIKONA AST 1.143,00 129,00 213,00 0,00
51 ASISTAN Bilirubin, direkt 143,00 112,00 199,00 9,00
59 OTOMATIKONA  Bilirubin, direkt 827,00 121,00 226,00 0,00
93 ASISTAN Bilirubin, total 182,00 112,00 207,00 9,00

remisol test bazinda numune zam | @




@ tetkikteshis.saglik.gov.tr/TR,32919/akilci-laboratuvar-kullanimi-projesi.html

> Anasayfa > Site Haritasi > Saglk Hizmetleri Genel Midarluga

,—W"‘\ = .

-‘;* 0 *4 T.C.SAGLIKBAKANLIGI ‘ . . Aranacak metni giriniz...
ﬁa%,e 3} TETKIKVE TESHIS HIZMETLERI DAIRESI BASKANLIGI

* £

¥»m:}/

Anasayfa Kurumsal Yapi Mevzuat iletisim Sik Sorulan Sorular

0000 §

Akilci Laboratuvar Kullanimi Projesi

Guncelleme Tarihi: 14/03/2019

> Tibbi Laboratuvarlar Bilimsel Komisyonu

> Bu Test Nerede Yapiliyor? sistemi acilimistir.

> Akilcr Laboratuvar Kullanimi Projesi; Onay Destek Sistemi yayinlanmistir.

> Akilcr Laboratuvar Projesi Kapsamindaki "Sonuc Raporlarinin Standardizasyonu™ Calismasi Bitmistir.

> Akilct Laboratuvar Kullanimi Konsiltasyon Istemi Prosedird Yaymlandi...
> Akilcr Laboratuvar Kullanimi Refleks Test ve Reflektif Test Uygulamalar Hakkinda Duyuru. ..
> Akilct Laboratuvar Kullanimi Akilci Test Istem Prosediiri Yayinlanmistir..

> Akilcl Laboratuvar Kullanimi Projesi” cercevesinde Karar Simin (Esik Deder), Kritik Deder (Panik Deger) ve Olciim Birimlerinin Harmonizasyonu Prosediri yaymlanmistir.



TESEKKURLER...

“‘Beckman Coulter tarafindan desteklenen bu sunumun igerigi bilimsel ve egitici olup sunumda her hangi bir tanitima yer verilmemektedir. Burada adi gecen bazi trtnler, Gretici
tarafindan acikga belirtiimis olan belirli kullanim amaglarina sahiptir. Bu sunumda ifade edilen gérusler yalnizca yazara aittir ve Beckman Coulter'in konumunu veya politikasini
temsil etmez. Beckman Coulter, sunulan bilgilerin dogrulugu, icerigi, eksiksizligi, yasalligi veya guvenilirligi ile ilgili hicbir sorumluluk veya yukumlulik kabul etmemektedir.”



