HBYS ve LBYS’ni etkin kullanimi:

Veri madenciligi
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Laboratuvarin bilisim teknolojisi ile tanismasi

Clinical
Chemistry
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Bilisim Teknolojileri;

* verileri saklamak,
* islemek ve

* iletmek
icin kullanilan teknolojilerdir.



Bilisim Teknolojilerinin icerigi

* bilgisayar donanimi ve yazilimi, ie} o
A o -9 o

* bilgisayar aglari, i

. e e oo . PH. /4
* iletisim teknolojileri ve araglari - B

)

* yetismis insan gucu, Q &
- prosediirler, i 2
* internet, intranet ve + “m

gibi cok sayida bilesene sahiptir



Turkiye'de Saglik Bilgi Sistemlerinin Evrimi

Klinik

Karar Destek
E-saghk
Calismalari
YOnetim
Karar Destek
Faturalama
Muhasebe
Stok

1990 1995 2000 2005 2010



Tip Bilisimi (Medical Informatic) Nedir?

Bilgi teknolojilerini kullanarak yapilan
tibbi calisma (tani,tedavi),
egitim,
iletisim,
veri, bilgi toplama ve bilgi isleme
bilgiyi yonetme,
tibbi karar verme ve
bilimsel ¢6ziimleme

yontemlerini iceren bir bilim dalidir.

i Wy W if; ’ i
7 i i i
,

Medical Informatics

Tip Bilisimi, Tip, bilisim teknolojileri ve farkh disiplinlerinin
kesistigi bir yerde bulunmaktadir.




Laboratuvarlarin bilisim teknolojileri ile en 6nemli iliskisi:
Laboratuar Bilgi Yonetim Sistemleri (LBYS)

Bilisim dilinde
Tibbi laboratuar surecleri
sonucunda ortaya cikan verilerin
olusturulmasi, islenmesi ve

depolanmasini saglayan yazilim ve
donanimlar butuntdur.

Klinik Laboratuar boyutunda

Laboratuara o6rnegin girisinden,
hastalara sonuglarin ulasmasina
kadar olan ¢evrimi yoneten bir
bilgi sistemidir.

Ekipmanlar



Laboratuar Bilgi Yonetim Sistemleri (LBYS)

Laboratuar cihazlariyla

Laboratuar baglant: kurma Numune (Ornek)
Is akisi ve y6netimi Izleme

Kalite Kontrol ve RN == , > G Veri g|r|§|
Guvencesi /W. L '- :; ,
ea 1_;1, \ 0 e Veri raporlama

/ Hata kaynaklari
Yonetimsel kontrol tespiti

Karar verme,
Arastirma !

Kod olusturma
Depo ve kontroli




Hastane Bilgi YOonetim Sistemi (HBYS)

e Elektronik Hasta Merkezi Eczane
Internet Araytizu Dosyasi Arayiizii

Yonetim _
~ Mali Sistemler 4

~ Hastane

‘insanKaynaklarln"“ -—us Destek

Yonetimi

B Order Yonetimi > |
- Merkezi HIS Sistemi

EMR E Hizmetleri
& Yénetim > H Arayiizu

UZMAN Destek Hizm etleri\‘,v
LBYS . Entegre Klinik SISTEMLER )
s Istasyon \

S T St Tele-Tip
R lebl Goruntu
= 5 Arsm
GORUNTULEME KLINIK
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Osman SAKA, Tip Bilisimi Dernegi



Laboratuvarlarda Bilgi Akisi (sAe

Veri Ak|§| Bilgi Yonetimi
= Veri
Laboratuvar Kromatografik Analizi
otomasyonu - Veri sistemleri
Veri Elektronik
Arayuzler Batolar Laboratuar
P Notebook
Laboratuvar

Laboratuvar Bilgi Yonetim Sistemi g Veri
Cihazlan (LBYS, LIMS) Madenciligi




Nicin veriler toplanir ?

Hasta ve toplum saghigi icin
Degerlendirme yapmak igin
Kaliteyi artirmak i¢in

Maliyeti azaltmak igin

Karar verme surecinde kullanmak

(veri madenciligi, arastirma vs)

Denetlemek ( veya cezalandirmak) icin



http://www.loadtr.com/291301-d%C3%B6ner_b%C4%B1%C3%A7a%C4%9F%C4%B1.htm

Karar verme sureci

e Bir karar verici icin verilen kararin dogrulugu,

— vyeteneklerine,

— deneyimine,

— bilgi birikimine,

— veri kiimesinin yeterliligine baghdir

* Diger bir deyisle kararin basarisinda,

— verilerin dogru depolanmasi,

— dogru siniflanmasi,

— dogru ayiklanmasi,

— dogru islenmesi ve

— dogru yorumlanmasi ¢cok onemlidir.



Veri madenc

Veri kendi basina degersizdir.
Bir amaca yonelik islenmis veriye
bilgi denir.
Veri madenciligi:
— Biiyuk miktarda veri icinden

— tahmin yapmamizi saglayacak
baginti ve kurallarin,

— hbilgisayar programlari kullanilarak
aranmasidir.

*VM, beklenilen degil beklenilmedik
iliskileride 6nemser

ig

data

4 -

M AN0G

 §



Veri madenciligi ortami

Veritaban
Teknolojisi

Diger
Disiplinler

Bilgi Bilimi Gorsellestirme

Makine
Ogrenmesi

14



Data Science |Is Multidisciplinary
Business ~ Domain

Strategy Knowledge

By Brendan Tierney, 2012

Business
Analyse

Problem

Solving Presentation

\ - /
nquisitiveness T



Veri madenciligi

verileri veri ambarindan alir, bunlari derler, dizenler ve yorumlar.

Veri Temizleme: Guriltialii ve tutarsiz verileri gcikarmak
Veri Biitlunlestirme: Bircok data kaynagini birlestirebilmek
Veri Secme: Yapilacak olan analiz ile ilgili olan verileri
belirlemek

Veri Donusiimu: Verinin veri madenciligi yontemine gore
hale doniisiimiinii gerceklestirmek

Veri Madenciligi: Verilerdeki éruntilerin belirlenmesi igin
veri madenciligi yontemlerinin uygulanmasi

Oriintii Degerlendirme: Bazi élgiitlere gore elde edilmis
ilging orintileri bulmak ve degerlendirmek

Bilgi Sunumu: Elde edilen bilgilerin kullanicilara sunumunu

o
00;9 .
‘9499 %
Ham )é/,) %,
<, 0

veriler

Hedef
Veri

e
A
|
|
|

Veri

Yorum ve
degerlendirme

Model

Madenciligi
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ve
A Kurallar
'Déniistiirilmii
I Veriler .
: (Bilgi) Verl
|
|

Knowledge

Malumat

Bilgelik ve
uygulama

Tabanlatjl

LBYS-HBYS
(SQL)




“Big Data” in Laboratory Medicine

Moderators: Nicole V. Tolan'" and M. Laura Parnas®
Experts: Linnea M. Baudhuin,” Mark A. Cervinski,* Albert S. Chan,® Daniel T. Holmes,” Gary Horowitz,”
Eric W. Kles,” Rajiv B. Kumar,” and Stephen R. Master'’

* Orta buyuklikte bir laboratuvar yilda 3-4 milyon
hasta sonucu Uretir.

e Laboratuvar icin bliyuk veri cok veri degil ayni
zamanda hizi, karakteri gesitliligi fazla olan veri

* Genetik veri algoritmalari biraz daha farkhlik
gosteriyor. Sadece total gen dizisi degil bunun
klinikle iliskilendirilmis olmasi gereklidir

e Hasta bakimina katki temel odak (6rnegin
vankomisin tedavisinin TAT etkiliyor mu?)

* Kalite degerlendirilmesinde dnemli (TAT, hata orani
kritik degerlerin orani, MA gibi)

e LBYS yapilandirilmasi kritik onemli
* Genellikle R yazilimi Gzerinde duruyorlar

e Cok veri hasta sonuglarini iyilestirecek anlamina
gelmez. Temel glrultl ¢coktur ve bundan verinin
temizlenip dizgln algoritmalar kurmak kolay
degildir.

Clinical Chemistry 61:12 (2015)




Contents lists available at ScienceDirect

Clinical Biochemistry

FI SEVIER journal homepage: www.elsevier.com/locate/clinbiochem

Review

Clinical chemistry in higher dimensions: Machine-learning and
enhanced prediction from routine clinical chemistry data

Alice Richardson ?, Ben M. Signor ”, Brett A. Lidbury ”, Tony Badrick "<*

* National Centre for Epidemiology & Population Health, Australian National University, 62 Mills Rd, Acton, ACT 2601, Australia
b pattern Recognition and Pathology, John Curtin School of Medical Research, Australian National University, 62 Mills Rd, Acton, ACT 2601, Australia
© RCPAQAP, Suite 201/8 Herbert Street, St Leonards, NSW 2065, Australia

Thesevenmyths . . . . . ¢« . « « & « « & Gh W el W W0 R G R RN RN B N R R0 & W 8 el 8 S s el 8 oR
Myth 1. Big data is universally big . TS L
Myth 2. Big data means never having to say what your research questionis . . . . . . . . < . .
Myth 3. Big data means never having to say what your modelis . . . . . R RO R
Myth 4. Big Data means never having to consider sampling theory a standard error, or a p-value
Myth 5. Big data means more valuable information . . . . R A R R
Myth 6. Big data means observational data can be used to measure causal relatlonshlps
Myth 7. Classical statistical methods are inadequate to deal with big data
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Veri madenciligi yazilimlari

SATISFACTION

|

SPSS Clementine
Statistica _
Rapid Miner / YALE
|
<
|
Weka

-{ |
SAS Enterprise Miner .

SPSS
|
N SAS b v
0% 20% 40% 60% 80% 100%

B Extremely Dissatisfied ™ Dissatisfied —~ Neutral 7 Satisfied ™ Extremely Satisfied




Veri madencili éi yazilimlari

o\
l~

What is your prlmary*a,

3’-,“._ e
o (2

Poll Results {single answer required);

'R/ Revolution R
'SAS
SPSS
: ent KDL uggets Poll suggests so are a lo
Excel - 26%
] of other serious data miners
jCdreta , 15%
Software % users in 2012 % users in 2011
R (248) 0.7% 23.3%
Excel (238) 208% 21.8%
Rapid-| RapiaMiner (213)  26.7% 21 T%
KNIME (174) 21.8% 12.4%
Weka / Pentaho (118) 14.8% 11.68%
StatSon Statistica (112) 14.0% 8.5%
b SAS (101) 12.7% 13.6%
Rapid-| RapidAnalytics (83) 10.4% Not asked In 2011
MATLAS (80) 10.0% 72%
IBM SPSS Statistica (62)  7.8% 72%
IBM SPSS Modeler (54) 6.8% 8.3%
SAS Enterprise Miner (46)  5.8% T1%

20
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XLSTAT

Version 20161

New color themes

Order an
Upgrade now!

-

Statistical Process
Control (SPC) - Experiments (DoE) ~ analysis ~ validation = analysis ~

Sensory data Conjoint Time series Monte Carlo

analysis ~

[== T N S T T |

Power
analysis = analysis ~ simulations ~ analysis ~

E 8 8 0 8 @8 O

1 Modeling Machine
data ~

lit lfl, Distribution fitting

FRZOE>»>®

Correlation/
learning - Association tests -

- E Linear regression

ANOVA

ANCOVA

Repeated measures ANOVA
Mixed Models

MANOVA

Logistic regression

| nmclinasr ramraccinn

@

Design Of Survival

Advanced features

Parametric Nonpgachine
tests -

Method Dose effect OMICs data Multiblock data

learning © Association tests -

Correlation/
tests -

t k-means clustering

'. Gaussian Mixture Models

J:'\ Classification and regression trees
Knn K Mearest Neighbors

nB Naive Bayes classifier

_l‘. Association rules

@%

analysis - analysis ~

Quantitative data: Workbook = mg pth vitd xIs / Sheet = cucuk / Range = cucuk!$F:$K / 182 rows and 6 columns

Descriptive statistics (Quantitative data):

Statistic  Minimum  Maximum Range 1st Quartile Median 3rd Quariile Mean ard deviation (n)
Vitamin D. 40000 910000 870000 147250 206500 286000 232511 137978
Kalsiyum 63000 115000 52000 91000 96000 100000 95736 0.7247
Fosfor.inc  1.8500 79200 60700 43700 438200 54000 48674 0.8835
Alkalen Fo 47.0000 834.0000 837.0000 159.0000 212.0000 256.7500 222 4725 111.3416
Parathorm 23000 796700 773700 210925 321500 462450 350585 168073
Magnezyu 11100 28400 1.7300 19300 20750 22000 20643 0.2469

21
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Modeling ~
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Veri Madenciligi Yontemleri

C Veri Madenciligi Yontemleri )

C

Ongérii Yontemleri

b

( Tanimlayici Yontemler )

o

Siniflandirma )
(Classification)

( Karar Agaglari )
(Decision Trees)
C Bayes Siniflandirmasi )
(Bayesian Classification)
C En Yakin Komsu )
(Nearest Neighbour)
C Yapay Sinir Aglan )
(Neural Networks)

( Karar Destek Makineleri
(Support Vector Machines)

C Zaman Serisi Analizi )
(Time Series Analysis)

C Diger Yontemler )

C Egri Uydurma (Regression) )

C Demetleme (Clustering)

Birliktelik Analizi
(Association Analysis)

Sirali Dizi Analizi
(Sequence Analysis)

Ozetleme
(Summerization)

Tanimsal Istatistik
(Descriptive Statistics)

istisna Analizi
(Outliner Analysis)

Diger Yontemler

X NE NN NE )
A A A A A P A




Regresyon

linear regression . logistic regression
7 (x)
/ ¢
Al 4
X J

P(Y, =11 X,)=f(AX, + b)

1
1+ exp[-(AX + b)]

.";','.'ll'_ f(X):




Kiimeleme analizleri

x 3-Boyutlu uzayda 6klid uzakligina dayanan kiimeleme.

L



K-Ortalama(Means) Kimeleme Yontemi
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Decision Tree Induction: An Example

Q Training data set: Buys_computer

0 The data set follows an example of
Quinlan’ s ID3 (Playing Tennis)

Q Resulting tree:

fiscan g

<=30  31.40 >40

/

yes credit rating?
RS

no excellent fair

/ - /
no h no




Identification of Asthma Phenotypes Using Cluster
Analysis in the Severe Asthma Research Program

Wendy C. Moore'?, Deborah A. Meyers'?, Sally E. Wenzel?, W. Gerald Teague?, Huashi Li', Xingnan LI, <68%

Ralph D’Agostino, Jr.3, Marlo Castro?, Douglas Curran.Everett, Anne M. Fitzpatrick?, Benjamin Gaston?,

/"_ 268%
Nizar N. Jarjour?, Ronald Sorkness’, Willlam J. Calhoun? Kian Fan Chung®, Suzy A. A. Comhair’, Raed A. Dwe
Elliot Israel?, Stephen P. Peters’?, Willlam W. Busse?, Serpll C. Erzurum?, and Eugene R. Bleecker'?,
for the National Heart, Lung, and Blood Institute’s Severe Asthma Research Program?*
'Wake Forest University School of Medicine, Center for Hurnan Genomics; “The Severe Asthma Research Program, Bethesda, Maryland; <1°8%
and "Wake Forest Univessity School of Medicine, Public Health Sciences, Winston-Salem, North Carolina

2108% Age of Onset

<40 yrs I =40 yrs

TABLE 1. DEMOGRAPHICS AND CLINICAL CHARACTERISTICS OF SUBJECTS

Total Cohort Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5 P Value*
Number of subjects 726 110 321 59 120 116
Age at enrollment, years 37 (14)" 27 (8) 33 (12) 50 (8) 38 (13) 49 (11) <0.0001
Sex, % female 66 80 67 71 53 63 0.0006
Race, % White/AA/other 64/28/8 62/29/9 63/30/7 73/22/5 62/33/5 68/20/12 0.17
Body mass index (BMI) 29 (8) 27 (5) 28 (8) 33 (9) 31 (9) 31 (7) <0.0001
% with BMI >30 37 24 31 58 44 51 <0.0001

l 2 4 5 Figure 2. Tree performance. Using the algorithm generated by the tree
analysis, 80% of subjects are assigned to the correct cluster of asthma

~ severity. Colors are maintained from the tree diagram (blue = mild

atopic asthma; green = mild to moderate atopic asthma; yellow = late-
onset nonatopic asthma; orange = severe atopic asthma; red = severe
asthma with fixed airflow). Individual figure size is proportional to the
frequency of a specific cluster. The percentage of subjects from that

cluster that are correctly assigned is indicated numerically within the
shape.




Hierarchical clustering

295 Peptide Spots
T T

Peptite b massesimed port)

Fig. 3. Heatmap visualization of a hierarchical clustering result. Two well separated protein
clusters (horizontal dendrogram) and two well separated bin clusters (vertical dendrogram)
can be observed at the top-level. Figure adapted from (Ventoura et al., 2007).

28



Zaman Serisi Analizi

* Ornek: MA, EWMA




histogram count histogram count

histogram count
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Hareketli ortalama-Moving Avarage (MA)
Exponantially weighted moving avarage (EWMA)

4 ’
EWMA detects
after 6 results

MA detects after
12 results

/

3r An upward shift
occurs here %

1 x
x
x
2F x
x

ak X Results
——MA(N=15)
—0—EWMA(3.=0.2)




Gunluk EWMA Uygulamalarimiz
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Veri tabanlari ve SQL

SQL SORGU
yesl SQOL

SELECT * FROM
WHERE
SQL YANIT VERI DELETE
TABANI UPDATE
INSERT
GROUP BY
JOIN
HAVING
COUNT
SORGU O vaniT SUM
| \/ AVG
VS

@ Veritabani bir yada birden fazla tablodan olusur.
Her tablonun bir adi vardir.
Bu tablolardaki kayitlar dizilerde saklanir.

SQL calismalarinda veriler kimliksizlestirilmek zorundadir



SQL- export format

ol [Export Wizard] E]

Step1 of 5
The wizard allows wou ko specify details of how to export wour data, Which export Farmat
wioLld ywou like?

Table Type

() Paradox File (*.db) () QuattroPro file (*.wgl)

() DBase file (*.dbf) (150U script File (*,sql)

(O Text File (*,bxt) () ML Files (%ol

(YHTML File % hkrng* bl (M3 Access database (*,mdb)

() Excel spreadsheet (*,xls) () M5 Windows Clipboard

(%) Excel file (*,xls) () Rich Text Format (*,kkF)

rword File ¢, doc) () 5P35 Format (*.5av)

() SYLE (Syvmbolic Link) %, slk) () adobe Acrobat Document (*,pdf)

() DIF iData Interchange Format) (* . dif) () LDAP DatalnkerchangeFormat (. Idif)

() Lokus 1-2-3 File (*.wk1)

Mext = || e | | Cancel




DESKTOP-KFOUYUI-183533-CLINLAB-LABAsistan 3.1.0.567

Istatistik | Sistem  Yonetici  Diger

Mikrobiyoloji

ECCEER B-E

W RENE

Tek Test izle
Test tekrar oranlar

Kismi Islem Yapilmis Ornekler

Test Savyilan
Dadilimlar

Ornek Dadilim
Onay sureleri

Test Sonug Sireleri

Ret sebeplerine gdre dadiim

Bolumlere gore hasta sayilan
Test gruplanina gore drnek sayilar
Test gruplarina gore drnek tard dadilim

Durumlara gére hasta sayilan

En Cok Gelenler

= —

Ozel Sorgu

® o R

Genel Hizmet Dakim

Ornek Kabulden Gegmeyen Hastalar




The Ideal Laboratory Information System

Jorge L. Sepulveda, MD, PhD; Donald S. Young, MD, PhD

Notification Provider Order Entry & Specimen
Management Database Processing Processing
Patient info Test Document
*Demographics Information Management
EXPERT | Knowledge Word
SYSTEM Database Processing
/ 7 *Personnel
Result Graph &
Reporting Statistics \
Result 4-——/'“” l Qc Result\ !
Validation & —_ Assay
Interpretation

Modules contributing to the ideal laboratory information system.

Arch Pathol Lab Med—Vol 137, August 2013



The Ideal Laboratory Information System

Jorge L. Sepulveda, MD, PhD; Donald S. Young, MD, PhD

Advanced data warehouse and mining capabilities should be available in an advanced LIS. Examples of
useful queries and reports include the following:

1. Search functions for combinations of laboratory results and clinical information, such as diagnoses,
medications, and treating specialty, producing reports with user customizable display of queried and
nonqueried fields such as patient demographics, specimen accession data, and location.

2. Laboratory testing turnaround time reports with the ability to consolidate or split the various
components, such as order to collection, collection to receipt in laboratory, receipt to testing, and
testing to report, and the capability to group by accession areas, individual test or test groups,
hours or shifts, employee, patient location, clinics, providers, etc.

3. Surveillance data online reporting to public health agencies in their required format

Nosocomial infection tracking and antibiograms reporting the frequency distribution of microbial
susceptibility to antimicrobial agents.

5. Laboratory utilization reports by provider, provider group, specialty, clinics, wards, patient types,
diagnoses and diagnostic groups, ICD-9/10 codes, etc, to include test type, volumes, and costs per
case.

6. Patient outcome analysis using laboratory data-mining capabilities and clinical data extracted from the

HIS. Examples of useful parameters to correlate with laboratory testing include mortality, morbidity,
hospital length of stay, and cost of care, grouped by diagnostic groups.

Arch Pathol Lab Med—Vol 137, August 2013 38



Preanalytical
management

General
requirements

Cost and merchandise

Postanalytical
management

Communication between
different data systems
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Diagnostic efficiency of glycosylated
hemoglobin test in comparison to oral
glucose tolerance test: A data mining
study
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ANTi MULLERIAN HORMONIN YAS, LH, FSH VE ESTRADIOL iLiSKiSINIiN
BELIRLENMESINDE COKLU LINEER REGRESYON MODELINiN UYGULANMASI:
Bir veri madenciligi ¢calismasi

. . vy L. . . . . AMH ve FSH’In yasa bagimli dagilimlari
Girig; AMH reproduiktif yaslanmanin iyi bir gostergesi olarak kadinin menopoz zamanini tahmin

etmek icin yaygin olarak kullaniimaktadir. Bu bu very madenciligi calismasinda retrospektif
¢alismada over rezervinin degerlendirilmesinde AMH’nin yas ve diger rezerv belirteci hormon
(L,FSH,Estradiol) seviyeleriyle iliskisini belirlemesi amaslanmistir

Gereg ve yontem; Calisma restrospektif olarak Acibadem Labmed laboratuvarina basvuran
25294 bayan birey dahil edilmiltir. AMH’in yasa (18-45) bagli degisimleriile LH, FSH ve Estradiol
arasinda coklu regresyon analizi ile inclenemistir. AMH Beckman Gen Il ELISA kit ile diger hormon
Olglimleri ise electrochemiluminescence teknik ile Roche Elecsys Cobas analizori tle yapilmistir.

Bulgular; AMH, yas, LH, FSH ve estradiol ile anlamli korelasyon gosterirken progesterone ile
iliskisinin olmadigi delerlendirilmistir. Yapilan ¢oklu lineer regresyon analizinde AMH=11.018-
(0.220 x yas) — (0.066 x FSH) + (0.044 x LH) — (0.004 x Estradiol) denklemi elde edilmis ve modelin

R? = 0.627 olarak saptanmistir. ) R P
Sonug; Overin fonksiyonel ya da biyolojik yasini tahmin etmede pek ¢ok metod gelistirilmigtir. o ’ |
Yas ile birlikte FSH, LH ve E2 6l¢limlerinin over rezervini gésteren indirekt belirteglerdir. Bunlara o : " :
arsinda belirledigimiz regresyon modeli ile AMH un diger hormonlar ile ilskisi matematiksel - . " <. 4. ; =

olarak yapilmis ve ¢cok daha iyi tahminlerinin gelistirilebilcegi degerlendirilmistir.

AMH= 11.018- (0.220 x yas) — (0.066 x FSH) + (0.044 x LH) — ( 0.004 x Estradiol)
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TIROID HORMONLARI VE ANTIKORLARININ YAS iLE
DEGISIMLERI VE 25-OH VITAMIN D DUZEYi iLE iLISKILERI

Amag: Bu calismada retrospektif olarak hasta laboratuvar
sonuglarindan, tiroid fonksiyonunun belirtecleri olan tiroid sitimilan
hormon (TSH), serbest tiroksin (sT4), serbest triiyodotironin (sT3),
anti tiroid peroksidaz (anti-TPO) ve anti tiroglobulin (anti-Tg)
diizeylerinin yasa ve cinsiyete bagl degisimleri ve 25 hidroksi vitamin
D (250HD) diizeyleri ile iliskisinin incelenmesi amaglanmistir.

Gereg ve Yontem: Acibadem Labmed laboratuvarlarinda tiroid
fonksiyon testleri yapilmis, yaslari 1-91 arasinda degisen, 2574 kisi
(434 erkek, kadin 2140 kadin) calismaya dahil edilmistir. TSH, sT4,
sT3, anti TPO, anti Tg 6l¢limleri elektrokemiluminesan immiinoassay
(ECLIA) ile Elecsys analizatérinde yapilmistir. 250HD olcimleri sivi
kromatografisi kiitle spektrometresi ile yapiimistir.

Bulgular: Serum TSH 1. ve 7. dekatta anlamli yiiksek oldugu
saptanmistir. sT3 dizeylerinin yasa bagimli sekilde istatistiki olarak
azaldig1 saptanmistir. Ancak sT4 dizeylerinin yasa bagimli degistigi
gozlenmemistir. TSH diizeyleri referans limitleri icinde olan vakalarda
(0.27-4.84 mlU/L) 250HD duizeyleri 23.0 == 15.6 ng/mL iken TSH
seviyesi ylksek olan vakalarda 250HD seviyelerinin (19.9 = 16.5
ng/mL) anlamli dustk oldugu tespit edilmistir (p<0.001).

Sonug: Yasa bagimli olarak sT3’(in azalmasinin nedeni sT4'ten sT3’e
periferal dontsimiin azalmasi ile iliskili oldugu degerlendirilmistir.
sT3 seviyelerine 6zellikle ileri yaslarda dikkat edilmesi uygundur.
ilave olarak, 250HD diizeylerinin diisiikligiinde vakalarin hipotroidi
yoniinden degerlendirilmesi gerekmektedir.

Vo2 Shdrokst

Vit D2 Shidrokst

I
———
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Kemik metabolizmasi belirtecleri ile Magnezyun diizeylerinin

iliskisi: Bir veri madenciligi calismasi.

Amag: Magnezyum (Mg) elementi kemik metabolizmasi agisindan kilit ama az

bilinen bir molekildir. Mg eksikliginde, paratiroid hormonu (PTH) ve 250H y

Vitamin D seviyeleri diismektedir ve buna bagli osteoporoz gelisimi : -H—]‘L
olusabilmektedir. Bu calismada Mg seviyesinin osteoporoz ile ilgili parametreler ‘

arasindaki iliski geriye donik incelenmistir. et QAT

Yontem: Acibadem Labmed laboratuvarlarinda ayni anda serum intakt PTH, : m L
VitD, ALP, Ca, P ve Mg analizleri yapilmis olan ver gerekli dislama ve temizleme " 1 -
islemleri yapildiktan sonra geriye kalan 640 kisinin verileri anonimize edilerek i SR :

¢alisma grubu olusturulmustur. Popiilasyonun, 183 ¢ocuk (6.4 = 5 yil) ve 457 : w “.‘:.-
kisi eriskin (52.2 == 16.9 yil) olarak ayrilmistir; analizler total populasyon ve i i b’
belirtilen yas gruplarinda ayri ayri yapiimistir. Calismada Microsoft Excel . -
Analyze-it ve SPSS PASW v18.0.0, XLSTAT programindan yararlanilarak 3 h w|
gerceklestirilmistir. p s ¥
Bulgular: Popiilasyonun tiimiinde, yasa bagimli olarak Mg, Ca ve P seviyeleri ' b, - boiiay
diistis géstermektedir. Ozellikle serum Mg ve VitD-250H seviyeleri arasinda . e
Ozellikle gocuklarda olmak lGzere pozitif anlaml korelasyon bulunmustur L' m‘--«
(r=0.213, p<0.01). ilave olarak tiim popiilasyon, Mg degeri diisiik olan T B ol Py
bireylerde VitD-250H seviyelerinin de anlamli diisiik oldugu tespit N i
edilmistir (p<0.05). ilave olarak cocuklarda Mg dusiikliigiinde, Ca, VitD ve P ' “ -
seviyeleri gbzlenmektir (p <0.001). Eriskinlerde ise, Mg distkligiinde yalnizca ™~ .

Ca seviyelerinin de disis oldugu gorilmustir (p< 0.05). PTH ile Mg arasinda i “ *“

anlamliiligki gbzlenmemistir. g_1a %
Sonug: Bu veriler Mg seviyesinin kemik metabolizmasinin degerlendirilmesinde

ve ozellikle cocuklarda VitD eksikliginde degerlendirilmesinde dikkatle

irdelenmesi gerekli bir analittir. Ayrica duslik Mg seviyelerine, diisiik Ca ve P

metabolizma degerlendirilmesinde dnemlidir. Vitamin D eksikliginin, tedavi

planlamasi ve takibi sirasinda mutlaka Mg, Ca, P ve iPTH degerlendirilmesinde
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A linear regression model for estimating
D-dimer levels from hsCRP, WBC, neutrophil and procalcitonin: A

data mining study

D-dimer (a fibrin degradation product) test is used to aid in the
diagnosis of intravascular coagulation. The aim of this study is to
investigate the correlation between D-dimer levels and other
inflammatory markers including procalcitonin.

Anonymized data on D-dimer, fibrinogen, hsCRP, WBC, Neutrophil%
(NEUT%) and procalcitonin levels from 50,107 patients (mean age
=+ SD, 53.37 = 20.6) were used for the correlation (Excel Analyze-it
v4.60.4) and linear regression (PASW Statistics 18 v18.0) analysis
between the measured parameters.

There was a significant (p<0.05) age-dependent increase in D-dimer
levels between different age groups. Patients with the highest D-
dimer levels were also found to have an increased frequency of
hsCRP levels. D-dimer levels showed a significant correlation with
hsCRP, WBC, NEUT%, and procalcitonin (p2=0.344) describing the
positive association between these parameters were built. The
resulting equation is as follows:

D-Dimer = (hsCRP*0.054) + (0.011*Age) + (0.006*WBC) +
(0.04*NEUT%) -0.929.

Correlation analysis between procalcitonin and D-dimer levels gave
Pearson's correlation coefficient of 0.159.

Our results suggest that the age-dependent variations should be
taken into account while interpreting D-dimer test results. In
addition, NEUT% ratio was found to be the most important
parameter for estimating D-dimer levels. Our equation can be used
when the D-dimer test is not available or for control purposes only.

Lokosit (WBC)

D-Dimer

FE S
Lokosit (WBC)

S
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Determination of Estimated Plasma B -
Glucose Level in Patients Presenting to ®SAGE : '
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Cigdem Sonmez*, Ozlem Giilbahar®, Filiz Akbiyik?, and ibrahim Unsal'

Abstract

The aim of the present study was to determine the relation between the simultaneous fasting plasma glucose level and
HbAlc in a large population of patients presenting to the hospital, based on various measurement methods available for
HbAlc. HbAlc levels of 162,210 patients presenting to various hospitals and laboratories were measured based on seven
different systems, and at the same time, eAG levels were calculated based on HbAc levels. The correlation coefficients (r)
between serum plasma glucose and HbAIc levels were found to be 0.809, 0.774, 0.779, 0.817, 0.704, 0.796, and 0.747 in
Bio-Rad Variant |l, Tosoh G8, ADAMS Alc, Trinity Boronate Affinity, Chromsystems HPLC, Roche Tina-quant, and Abbott
Architect, respectively. The concordance correlation coefficients between the eAG levels as calculated with the formulas
provided in the text and the eAG levels as calculated according to NGSP directions (where eAG = (28.7*HbAlc) — 46.7)
were found to be between 0.9339 and 0.9866. Despite the progress made for the standardization of HbA | c measurements,
the relation between serum glucose and HbA I c still demonstrated certain discrepancies pertaining to the differences in
measurement methodologies. As a conclusion, each laboratory could determine different eAG levels depending on the
data originated by their individual analyzer.
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Comparison of four immunoassay analyzers for relationship
between thyroid stimulating hormone (TSH) and

free thyroxine (FT4)

Muhittin A. Serdar',
Emre ispir?,

Taner Ozgurtas®,
Ozlem Gulbahar?,
Zahid Ciraci’,
Hatice Pasaoglu’,
Ismail Kurt*

ABSTRACT

Objective: There is an inverse log/linear relationship between TSH and FT4 due 1o the negative
feedback of these hormones on the pituitary. The objective of our study was to compare this relationship
of TSH and FT4 between four different immunoassay analyzers,

Methods: In our study, four data sets obtained from the datsbase of four different hospital laboratories
each using only a single method of measurement was used 10 evaluate this relationship between TSH
and FT4.These data sets with their assay methods include: 21,102 test results measured by Modular
E170 Analyvzer (Roche Diagnostics, Germany), 20.241 test results measured by Access Dx1 800 Uniced
(Beckman Coulter, USA), 22.444 test results measured by Architect 12000sr (Abbott Laboratories,
Abbott Park, Hlinois, U.S.A) and 20,200 test results measured by ADVIA Centaur XP (Siemens
Diagnostics, Tarrytown, NY). Inverse loganthmic relationship were determined from cach data sets and
compared between analyzers,

Results: The correlation coellicients were -0.439 [95% C1, (-0.450)- (-0.428)], -0.488 [95% CI,
(-0.498)- (-0.478)], -0.353 [95% CL, (-0364)- (-0.342)). -0.430 [95% CL, (-0.441)- (0.419)] for Dxl
800 Unicel, Modular E 170, Architect i2000sr and ADVIA Centour XP, respectively. In our study, all
immunoassay analyzers showed poor correlation in a concentration range of TSH between 1.0 10 10.0
ulU/mL and the iverse log/lincar relationship was not observed. Inverse relationship between TSH and
FT4 is the result of negative thyroid pituitary hypothalamic feedback mechanism and this relationship is
important especially in the dingnosis and treatment of hypo and hyperthyroidism. In data sets obtained
from four different immunoassay analyzers, poor and statistically different correlation was observed
between unalyzers at TSH values mnged from 1.0 1o 10.0 ull/mL compared with FT4.

Conclusion: These variutions between analyzers may affect the clinical decisions especially in the
evaluation of subclinical hypothyroidism, clinicians and laboratory specialists should be aware of these
situation.

r=-0.340
—_ [95% Cl, (- 0.346)- 0.334)] "
o 1
7 1 r=-0.446 | r=-0.0141 r=-0.526
= 1-0.457)-(-0.435)) | (- 0.025H 0.005] I{-0.555-- 0.495)]

pé »

FT4(ng/dl)

001 0.3 1 10 100 1000
Log TSH (ulU/mL)

Figure 2. The correlation coefficients with their 95% confidence intervals at
different (0-1, [-10 and over 10 ulU/ml) and the overall TSH concentrations
were depicted for combined four data sets. Conversion factor for FT4 (ng/
dL—pmol/L):12.87.

Turk ] Biochem] 2015; 40(1):88-91
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Analysis of changes in parathyroid hormone and vitamin D levels with respect to age,

gender and season: A Data Mining Study”

25(0H)D (ng/mL)

Muhittin A. Serdar'?, Basar Batu Can®, Meltem Kilercik!, Zeynep A. Durer!, Fehime Benli

L)

Aksungar!, Mustafa Serteser’, Abdurrahman Coskun!, Aysel Ozpinar', and Ibrahim Unsal* 2 . = | (7

PTH (1

Abstract R uibs

Background and Objectives: 25(0OH)D and parathyroid hormone (PTH) are S B o2 B BT
important regulators of calcium homeostasis. The aim of this study was to
retrospectively determine the cut-off for sufficient 25(OH)D in a four
season region and the influence of age, seasons, and gender on serum
25(0OH)D and PTH levels.

Design: Laboratory results of 9890 female and 2723 male individuals aging 2
38.8+22.1 years who had simultaneous measurements of 25(0OH)D, and
PTH were retrospectively analyzed by statistical softwares. Serum
25(0OH)D, and PTH levels were measured by mass spectrometry method
and by electrochemiluminescence immunoassay, respectively.

PTH {ng/L)

Results: Mean serum 25(0H)D levels showed a sinusoidal fluctuation
throughout the year and were significantly (p<0.01) higher in summer and
autumn. On the other hand, PTH levels were significantly higher (p<0.01)
in women and showed an opposite response to seasonal effects relative to T s OHID ngimL)
25(0OH)D. Lowest levels of 25(0OH)D were detected in people aged between
20 and 40 years old whereas PTH hormone levels were gradually
increasing in response to aging. The significant

Figure 5: Relation between PTH and 25(0OH)D levels.
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Folate deficiency trends

Changes in serum folate
concentrations following

bt 2 impsé andatory fortification of flour with folic aci
voluntary food foriification The impact of mandatory fortification of flour with folic acid on

in Australia the blood folate levels of an Australian population

Mets & Sikaris, et al. MJA 2002; 176 Brown et al. MJA 2011; 194 (2): 65-67.
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International Journal of Health Geographics 2006, 5:9
Socioeconomic inequality of cancer mortality in the United States:

a spatial data mining approach
Srinivas Vinnakota* and Nina SN Lam




MELBOURNE  Sikaris K.A., “Combining Clinical Biochemistv and  The 4th Annual National Pathology Forum
. PATHOLOGY  Haematology Databases to define Predictive Values ™" Octeoberuia | Sydney Huour Mamot Hote!
' for Ferritin.” Clin Biochem Rev 1997;18:81.

95

WOMEN
ALL MEN

90
S
s - YW
8 = OwW
3 =5
=

85

80

10 20 3040 100 400 1000

Ferritin




£
=
o
©
O
e,
@
O
[
—
—
O
O
=
cu
Q
o)
St
&
=
@
O
o

Lu ZX, Dahanayaka K, Lambrianou J, Ratniake S, Sikaris KA, “How much Vitamin
/Prof Ken Sikaris 15" October 2013 D is sufficient? An evidence based abproach.” Clin Biochem Rev 2007: 28:S29




N

(o))
Geometric Mean PTH

(&)

a
=3
<3
S 4
S @
3 8
e
.g__JQE)
D
c D
o o
()
@)

50
Vitamin D

Lu ZX, Dahanayaka K, Lambrianou J, Ratniake S, Sikaris KA, “How much Vitamin
Sikaris 150 October 2013 D is sufficient? An evidence based approach.” Clin Biochem Rev 2007; 28:S29




Sonic Reference Intervals 2009

SONIC '
HEALTHCARE
o . clinpn(h.

Deriving Sonic Network Reference Intervals
For Pregnancy

K Sikaris', Z Lu', D Kanow:

N Taylor? T3
. AR

= oky WA Paire
Fah Lt :

Infeducton

As pal of e Boric Memmnce Dierud Prolec), memnce Inknds
ditereni s iges of pregrancy reed o be detned ard uiidsied . THs would
Miow Pe redos b mow fom sl specifed Inkeasis Saced on elher
marutsciser sugges lore |l emshae o locsly dedred eemnce nib oo
common szl o esidakd mernce Inknss

Wwiods

Foliowirg = suney ard lembse reuew of eds irg memnce Inkress, USE
BTSN ad LIT (wSS70) it vex sximckd tom Pe Apalio Labomiony
reemaion Sprem sl lelboure Pabology e Bulhan Yoolyrer
Pabology % Bhatischorys aratyeis . A ges allonsl age waxr Mo mooed,
partioning Ink Mmes s specec Inknsis coud Be lreeslgakd, Boh
Isborskdes use Roche Moduar platoens v roulre cremis iy

R Flatman3, G Caldwel,

Table. Rewrmnce inkneds we 150 ard AT In
pregnancy by Ifmes ey (Trim)

Cenoludenc

A reerEreE Inknsls X pEGrenCy werE (owe
Pan In anorrpegnent yourg soman st h re
encep bon of ALP which rose saanalcsly al re
sexlofthe N Mmes e

™
]
L0145

| 2844
110

»

LI

S T S N

S Loy

P T a8

) A 0T T

214

=33

- /te

lefel[aklelelel <[HRHBIRI =|e] eElERRRE]E

sev4 |

[LXSTFS (TR
IEZYmRr=s;

. SONIC . .
HEALTHCARIE
[x) ' ' . cllnp.th. ’

Deriving Sonic Network Reference Intervals
For Children

K Sikaris', Z Lu', D KanowskiZ, L Price? R Flatman?, G CaldwelP,

Andriolo?

As pm| of Fe Boric Table UREard LIT memnce Inkasds Inchighood
Reemrce nens
Protect, meRrcE
Inkensds wr ditemn|
shges of dishood
reed © Be devred
EL ™s
wosd  MWow oo
re ok o moue wom
sle spedfed Inknsys
barea o eiber
marseC e

sugges lore, |l ersbae
devred Nl we
locy devred
memrce Inknss 03
common  rel of
udicaeo e
Inensds

Mrtodo

followirg = suney ard
llemdae  muew  oF
edsing e
Inenpds, UEE ard
uT dab were
exracked wom  Fe
Labombry romakon
Sysem 2l Melboure
Paholcgy and Suiien
Vievtyres  Pabology
N erd raysis . Boh
|l ommkde s we
Rose oous
platbems % roulre
cremisky. Age ad
gerser spedic
neeence Inkerads
vere irues igakd

IULLD

ELLE

EEECTDUERERE

Cosgludens

Tre sl Imply Pal paediaic memnce Inkuss charge 3| uing 2 Bges of childhood deperding on Pe phesiologics
cherges amecing sach aypiyk . beining e age R making = e mnce Inknet inwel fon In crdghood 1s lus e Imporkni =
Fe geemining Pe limie of Pe memence Inkse ©r e age inkres seleckd,




ALP

1 23 % %

Random Triglycende

mmob/L

6y By
Ty %
Age

Sy

5 S =

10y 12y 14y 16y 18y

11y 13y 15y 17y

1d

im 6m 2y 4y

7d 3Im

1y

Jy

Sy

by

Ty

8y

10y 12y 14y 16y 18y

9y

11y 13y 15y 1y

Girls 95%

Girls 50%
e
Girls 5%

Boys 95%
Boys 50%
—.--
Boys 5%

——

Cholesteral

2 4 - Preg’ 95%
2 —~—
8 E- 3 Prog’ S0%
SE st
= Preg' 5%

— -

Preg’ 0.05

—

Preg' 0.5
| *
1 Preg' 0.95

| \
“*-./ Tt/f
L
|
14 78 11412 17-20 2528 33-34 3738 »40

56 910 1346 2124 2932 3536 23040
Gestation




Uncovering the Patterns in Pathology Ordering by Australian General
Practitioners: a Data Mining Perspective
Zoe Yan Zhuang, Leonid Churilov Ken Sikaris
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Figure 2. Average and total number of tests for each cluster




Decision Support Systems 55 (2013) 476-487

A framework for an intelligent decision support system: A case in pathology

test ordering
Zoe Y. Zhuang, Carla L. Wilkin *, Andrzej Ceglowski '
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Data mining brings a lot of
benefits to businesses,
society, governments as
well as the individual.
However, privacy, security,
and misuse of information
are the big problems if they
are not addressed and
resolved properly
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Model olusturma laboratuvar, klinik bilgi,
arastirma-istatistik ve bilisim bilgileri ister
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Serum total bilirubin concentrations are inversely
associated with total white blood cell counts in an
adult population

Wan-Ni Tsai', Ya-Yu Wang??*, Jiin-Tsae Liang®, Shih-Yi Lin*®,
Wayne Huey-Herng Sheu®®’” and Wen-Dau Chang?

Abstract

Background: Several studies have shown that serum bilirubln has a protective effect against cardiovascular disease and
that inflammation plays an important role in its pathogenesis. This cross-sectional study investigated whether there was
an association between blood total white blood cell count, a simple indicator of inflammation, and serum total bilirubin
concentration in a cohort of an adult population In Taiwan,

Methods: A total of 2458 apparently healthy adults (1246 men and 1212 women) who attended health examination at a
medical centre in central Taiwan were enrolled, We collected anthropometric measurements, fasting blood test results,
lifestyle habits and medical history.

Results: Total white blood cell counts decreased progressively when the concentrations of total bilirubin Increased as
demonstrated in the total bilirubin quartles. Both total bilirubin concentrations and total white blood cell counts showed
significant correlations with the components of metabolic syndrome, Including triglyceride and high-density lipoprotein
cholesterol concentrations. Multivariate linear regression analysis revealed that, for both genders, total bilirubin showed an
independent negative correlation with total white blood cell count after adjusting for conventional cardiovascular risk faceors.
Conclusions: Higher serum total bilirubin concentrations within the reference range were assoclated with lower blood
total white blood cell counts, regardless of other classical cardiovascular risk factors.

N The Assoclation for
Clinical Biochemistry &
Laboratory Medicine

Bettev Science, Bettor Testing, Better Care

Response to article: serum total bilirubin
concentrations are inversely associated
with total white blood cell counts in an
adult population

Ihe article by Tsai et al. in Annals' describes a signifi-
cant inverse associntion between total serum bilirubin

and total white (blood) cell count (WCC) in a cohort of

healthy  Taiwanese  adults,  This  relationship  was
detected in cross-sectional datu lor cuses with total
serum bilirubin within the reference interval and total
WCC less than 15 x 10”/L, We have investigated simi-
lar relutionships in two distinet cohorts of Australian
patients who had routine pathology conducted vin
Sullivan Nicolmdes Pathology (Tarnga, Queensland),
including assessments of inflammutory markers,
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Sonug

Laboratuvar uzamani gérev tanimi ve
egitim iceriginin degisiyor

Bilisim teknolojileri ve istatistik alt
yapilarimizi gelistirmeliyiz. Buyiik
verileri anlar isler hale gelmek
zorundayiz (*)

LBYS ve HBYS etkin kullanimi ¢cok onemli

Veri madenciligi calismalari basitten
oldukca kompleks bir yelpazede
yapilabilir. En 6nemli sorun verilerinin
islenebilir hale gelmesi i¢in
temizlenmesi surecidir

Diger biitiin branslar (klinisyen, bilisim,
istatistik uzmani gibi) ortak calisma
kiiltliriinii artirmak zorundayiz

Statistics

Computer
Age
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