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Rélatif ya da mutlak insulin eksikligi veya
eriferik dokularda insulin etkisine karsi gelismis
olan ‘insulin direnci’ nedeniyle ortaya ¢ikan, pek
anl etkileyerek multisistemik tutuluma
aden /olan hiperglisemi ile karakterize bir
karbonhidrat metabolizma bozuklugudur
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DM tanisi;
Artmis plazma glukoz seviyeleri ve
HbATc duzeyleri

e

isemik konftrol ise; evde hastalarin kendi glukozmetre
ya da surekli interstisyel glukoz iziemi (CGM) cihazlari ile

Invaziv olmayan glukoz izlemi, genetik testler, oto-antikorlar,keton
cisimleri, insulin, proinsulin, C-peptid potansiyel rolleri olan testler




DIYABET TANI KRITERLERI

Diyabet Tani Kriterleri
(Asagidaki kriterlerden sadece biri tani icin yeterlidir)

Aclik Plazma Glukozu (APG)'? > 126 mg/d|
Rastlantisal Plazma Glukozu® +diyabet semptomlari > 200 mo/dl | I
Oral Glukoz Tolerans Testi
(OGTT)'nde 2.st plazma glukozu*® =AUl
HbA1c67 > %6.5 > 200 mg/d|
(1 Kan glukozu 6lctimunde referans ydntem olarak vendz plazmada
glukoz oksidaz yontemi kullaniimalidir. zu > 200 mg/dl

@ Aclik plazma glukozu icin en az 8 saat aclik gereklidir

®) Rastlantisal plazma glukozu, gida alimina bagli olmaksizin glinin
herhangi bir saatinde olculebilir.

@ OGTT 75 g oral glukoz alimi ile yapilmalidir.

®) Plazma glukoz dlcimiine gére tam kan glukoz dlcimU %11, kapiller glukoz
6lctimuU %7, serum glukoz degeri %5 civarinda daha dusuk bulunur.

TURKDIAB DiYABET TANI VE TEDAVi REHBERI
2024




TABLO 1.1: Diabetes mellitus ve glukoz metabolizmasinin diger bozukluklarinda tani kriterleri’
|
DM izole BAG | izole BGT | BAG +BGT YRG ~ Ara
Hiperglisemi
APG =126 100-125 mag/ <100 100-125 ]
(=8 sa. acglikta) mg/dL dLE mg/dL mag/dL
OGTT 2.sa. PG =700 <140 140-199 140-199 )
(75 g glukoz) mg/dL mg/dL mg/dL mg/dL
OGTT 1.sa. PG =709 -
(75 g glukoz)* mg/dL* = STl
-200 ma/dL +
Rastgele PG Diyabet - - - -
semptomlari
=%6.5 %5.7-6.4
HbA1c® (=48 mmol/ - - - (39-47 mmol/
mol] mol)

*Glisemi venoz plazmada glukoz oksidaz veya hekzokinaz yontemi ile "mg/dL" olarak ol¢ilur. 'DM ™ tanisi icin tipik DM semptom-

[arinin varliginda APG, OG11T ile 2. saat PG, HDATC ve rastgele PG gibl dort tani kriterinden herﬁangi birisi yeterli iken “Izole BAG’,

‘lzole BGT ' ve 'BAG + BGT " icin her iki kriterin bulunmasi sarttir. * 2024 IDF durum raporunda, 75 g glukoz ile OGTT "de 1. saat PG
= 155 mg/dL olmasi “ara hiperglisemi”; 1. saat PG = 209 mg/dL olmasi ise ikinci bir test ile dogrulandigi takdirde DM olarak tanim-
lanrmustir. 8 DS0 tarafindan BAG kesim degerleri 110-125 mg/dL arasinda tanimlanmaktadir. © Standardize metodlarla dlculmelidir.

DM: Diabetes mellitus, AFG: Aclik plazma glukozu, 2.sa. PG: 2. saat plazma glukozu, OGTT: Oral glukoz tolerans testi, HbAlc:
Glikozillenmis hemoglobin HbATc, BAG: Bozulmus aclik glukozu, BGT: Bozulmus glukoz toleransi, YRG: Yuksek risk grubu

DIABETES MELLITUS VE KOMPLIKASYONLARININ TANI, TEDAVI VE iZLEM KILAVUZUKASIM
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Table 2.1—Criteria for the diagnosis of diabetes in nonpregnant individuals

A1C =6.5% (=48 mmol/mol). The test should be performed in a laboratory using a method
that is NGSP certified and standardized to the DCCT assay.®

OR
FPG =126 mg/dL (=7.0 mmol/L). Fasting is defined as no caloric intake for at least 8 h.*
OR

2-h PG =200 mg/dL (=11.1 mmol/L) during OGTT. The test should be performed as
described by the WHO, using a glucose load containing the equivalent of 75 g anhydrous

glucose dissolved in water.*
>

OR

In an individual with classic symptoms of hyperglycemia or hyperglycemic crisis, a random
plasma glucose =200 mg/dL (=11.1 mmol/L). Random is any time of the day without
regard to time since previous meal.

DCCT, Diabetes Control and Complications Trial; FPG, fasting plasma
cose tolerance test: NGSP, Natio
Health Organization; 2-h PG, 2-h plasma glucose. *In the absence of unequivocal hypergly-
cemia, diagnosis requires two abnormal test results obtained at the same time (e.g., A1C

and FPG) or at two different time points.

DIAGNOSIS AND CLASSIFICATION OF DIABETES: STANDARDS OF CARE IN DIABETES—
2024
AMERICAN DIABETES ASSOCIATION PROFESSIONAL PRACTICE COMMITTEE

\\




v__| aboratuvarda kullanilan numuneler cok cesitlidir.
m kan, serum veya plazmasi ayriimamis kandir.

Pam Tip Derg 2010;3(2):54-59

Table 1. Blood Metabolites and Main Lipoprotein-Related Parameters Quantified via *H NMR

Spectroscopy®.

\

glucose

\ mean (SD)
95% CI

\\

CITRATE

plasma

93.1541
5.17 x 10Y

(4.50 x 1071
(4.98 x 10°-
5.37 x 109

EDTA plasma

95.8568
5.32 x 10"

(5.36 x 1071
(5.09 x 10°-
5.55 x 10Y)

SERUM p-value
citrate-

EDTA

94.4154 mg/dl

5.24 x 10" 1.02 x
(436 x 107Y) 1071
(5.05 x 10°-

5.43 x 109)

p-value p-value
citrate- EDTA-

serum serum

4.85 x 10" 4.40 x
1 10—1
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Fig. 1. Blood glucose in fluoride plasma, E[)'l'.f\%sma. and serum assayed immediately aft%i hr and after 8 hr. Values are normalized to
plasma. Results are mean + SD (n = 30).
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Fig. 2. The count of absolute difference between the blood glucose value in fluoride plasma and serum of samples analyzed soon after

blood.
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Plazma ve serum

30 gonulluden glukoz
olcumu
Olclimde gecikmeler yasanacaksa
serum daha iyibir ormek degil!
Ote yandan, diger analitiericin de
serum her zaman eniyiormek

secimiolarak karsimiza
cikmaktadir.

Journal of Clinical Laboratory Analysis 26: 317-320 (2012)
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‘Plazma glukoz [mg/dL) = 0.558 + [20.254 X tam kan glukoz [mg/dL)/18]
Plazma glukoz [ma/dL) = 0.102 + [19.295 X kapiller kan glukoz [mg/dL])/18]
Plazma glukoz [mg/dL) = -0.137 + [18.951 X serum glukoz (mg/dL)/18]
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D-Glucose
glucose oxidase I O,
ZHEOE + D-Gluconate

peroxidas p-hydroxybenzoic acid,
€ 4-aminoantipyrine

Y
Quinoneimine

POD NON-SPESIFIK

C VIT GIBI DIGER MADDELER ILE
INTERFERANSI YUKSEK

D-Glucose

ATP
hexokRinase
ADP
G-6-P

NADP’
glucose-6-phosphate

dehydrogenase
NADPH

Gluconate-6-phosphate

SPESIFIK, KESIN VE DOGRU

KANDAKI DIGER MADDELER ILE
INTERFERANSI NEREDEYSE YOK



American
Diabetes
- Association.

Diabetes#

Publications o Diabet

GLUCK
GLUdC

CONTIN
MONITOFRg

NONIN
SENSI

GESTATION
MELLITUS

URINE GLUCOSE

Diabetes Care 2023;46( TS
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GLUC3 cobas’
Siparis bilgisi | = “ BECKMA.N

(T3] CONTENT d

el ..H'
05168791190* | 05168791500 | Glucose HK Gen.3 (2200 test) OU m R
05168791214* | 05168791500 | Glucose HK Gen.3 (2200 test) Sl E M E N S . . @
. @

b
en

Gerekli malzemeler (kit iginde bulunmayan): Atellica® CH H l t h . n r *0?
Anal .
10759350190 | Calibrator f.a.s. (12 x 3 mL) Kot nayzer ea I ee s c GLUCOSE
12149435122 | Precinorm U plus (10 x 3mL) Koe L U OS E 3L82
12149443122 | Precipath U plus (10 x 3mL) Koc 304772/R02
05117003190 | PreciContral ClinChem Multi 1 (20 x 5 mL) Kot

(=]

05947626190 | PreciControl ClinChem Multi 1 (4 x 5 mL) Ko :
05117216190 | PreciControl ClinChem Multi 2 (20 x 5 mL) Koc G I ucose HEXOkI nase—3 (G I u H—3) _

05947774190 | PreciContral ClinChem Multi 2 (4 x 5 mL) Kot
05172152190 | Diluent NaCl 9 % (119 mL) Sist Current Revision and Date?  Rev. 04, 2020-08
* Gosterilen bazi kitler tim {ilkelerd ial bilir.
e e Product Name Atellica CH Glucose Hexokinase_3 (GluH_3) 11097592
(6240 tests)

Abbreviated Product Name  Atellica CH GluH_3

Test Name/ID GluH_3
Systems Atellica CH Analyzer

Materials Required but Not  Atellica CH CHEM CAL 11099411
S .b Provided
n]. e Specimen Types Serum, cerebrospinal fluid (CSF), plasma (lithium heparin, potassium EDTA, N
Diagnostic sodium fluoride/potassium oxalate), and urine +assay on the ARCHITECT GS}'S‘:EI’I"IS.
Sample Volume 3.4 L
Measuring Interval 4-700 mg/dL (0.2-38.9 mmol/L)
G L U a A vertical bar in the page margin indicates technical content that differs from the previous version.
Glucose Assay Kit (Hexokinase)
Intended Use .
Specime
The Snibe Biassa}rs@' GLU reagent is intended for quantitative determination * Collect
of glucose in human serum. venipur G I
possibl u
Package . . Moot

Generic Name: Glucose Kit (HK Method)
Abbreviated name: Glu(HK)

Order Information

ﬁrbg‘*

XL SysPack

mindray



Glucose Hexokinase method

The Hexokinase method is considered as the most specific method for measuring glucose in
serum or plasma. The Hexokinase method is developed by the American Association of Clinical
Chemistry and this method has been accepted as the Reference method for glucose

determination.

This method came in prominence in the IVD industry in 2005, but that was exclusively for closed

system analyzers.

Glucose Oxidase Method

It is the most used method of glucose measurement in blood. This method is widely used with

semi-automatic biochemical analyzers and provides high results in a fast time and at a low cost.

HK
\ Glikoz + ATP = (G-6-P + ADP
Test prensibi Glikoz-6-fosfat dehidrojenaz, NADP'nin varliginda glikoz-6-fosfats
Hekzokinaz ile enzimatik referans yéntem. 310 glukonat-6-fosfata oksitler. Bagka karbonhidrat oksitlenmez. Reaksiyon

. . . sirasinda NADPH olusum hizi glikoz konsantrasyonu ile dogru orantilidir ve
Hekzokinaz glikozun ATP tarafindan glikoz-6-fosfata fosf fétﬂr,:etrikﬂ|amkﬁlgﬁi§uﬂ_ 121 giikoz yonu ile dogru orantilidir v

katalize eder.
G-6-PDH

G-6-P + NADP* = glukonat-6-F + NADPH + H*

mi P, Weinstock RS. Carbohydrates. In:McPhersonRA, Pincus MR, editors. Henry's Clinical Diagnosis and management by Laboratory Methods. 23th ed. Philadelphia: Elsevier; 2017:p. 205-
220.
Tietz NW, ed. Clinical Guide to Laboratory Tests, 4th ed. Philadelphia: WB Saunders Co 2006;444-
451.



IbATC spesifik olarak hemoglobinin befa

Yiik [ath“hﬂlﬂﬂ ﬂﬂlfﬂﬂﬂﬂ l‘:ﬂ ntemler
KOQ 9|U lyon degisim kromatografi
b09|ml| Elektroforez

YQ nSITII’. Kapiller elektroforez

lzoelektrik fokuslama

'College of

HoAlC, Hb Afinite kromatografi

A merican L Immunokimyasal analizler
1994'te

b Enzimatik yvontemler (fruktozil valin oksidaz)



Sonug Referans Araligi Birim

HbAlc e o % (NGSP)
..... - )
HbAlc oOlcim yontemi glukoz olcimunden daha iyi
/ standardize edilmis
» Toplam glisemik maruziyet ile uzun donem
1-Uluslararasi bilimse komp likasyon riski arasindaki iliski yuksek Ivar Sonuc raporla"na
HbAlcbimmiolarakNGS _ mesine, bu degisikligin 6

Biyolojik degiskenlik az
Aclik veya zamanh ormege gerek yok

2-Hb Preanalitik dayanmklilik iyi esine,

tinalinacak Hb/ Glukoz diazeylerinin anlik degisimlerinden etkilenmez :anltlanmlg. olmasinin

Tan ve tedavi du 2nleme rehberleri var

4- HbA1c testinin Dis name veyer ienumn e wnw) orsernnm e uan m eum nesine karar veriimistir.

https://shamtetkikdb.saqglik.gov.tr/TR,4331/analitik-harmonizasyon-ve-standardizasyon-calisma-grubu-kuruldu.html
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Turbidimetrik inhibisyon immun olcum-HPLC karsilastirmasi

» Altmis hasta ornegi ve gun ici / gunler arasi kontroller verilerek

HPLC&TINIA yontemleri karsilastirmasinda

lyi korelasyon vermekle birlikte %7,9'luk dUsUk HbA1C sonucu Uretmesi diyabet
tani ve takibl acisindan sorun olusturabllir.

Y. Yiimaz,HbA1C OLCUMUNDE YONTEM KARSILASTIRMASI

» Kirk gonullo tam kan ornegi ile u¢ hastane laboratuvarindo
» HPLC&TINIA yontemleri karsilastirmasinda

> Bias yuksgk saptandigindan birbirinin yerine kullanilamayacagi ortaya
| konuimdstur. HPLC TINIA

\ LabA LabB LabC

Median Median Median " s e
(Minimum- (Minimum- (Minimum- P PP
Maximum) Maximum) Maximum)

Group 1 5.80 5.40 5.50
(n:40) (5.30-11.00) (4.60-10.40) (4.90-10.20)

Group 2 5.80 5.80 5.55
(n:60) (4.60-12.40) (4.70-13.00) (4.00-12.20)

p*: Mann Whitney U test of LabA and LabB, p**: Mann Whitney U test of LabA and |
LabC, p***: Mann Whitney U test of LabB and LabC J Health Sci Med 2022; 5(5): 1281-1285

<001 <0.01 <0.01

0.30 <0.01 <0.01
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O 6 OGIT ( Oral Glucose Tolerance test)

D3

Al

:]g %§ Table 5—WHO criteria for interpreting 2-h OGTT®

P
Q§ d% 2-h OGTT result, mmol/L (mg/dL)
' 0 h 2 h

Impaired fasting glucnseb >6.1 (110) to <7.0 (126) <7.8 (140)
Impaired glucose tolerance® <7.0 (126) >7.8 (140) to <11.1 (200)
Diabetes® ~7.0 (126) ~11.1 (200)

Plazma




Tokluk Kan Sekeri

Glukoz duzeyleri beslenmeyi takiben 10 dk icinde I

/aman, miktar ve beslenme icerigi *

Glukoz dUzeyleri pikler 60 dk

Beslenmeye baslamasindan sonraki 1 saat 15 dk maksimum glukoz dUzeerril
<140 mg/d

Genellikle 2 saat icinde normale

V'V V VYV V VYV V

2 saat sonra tokluk dlcUmu icin tekrar kan alma oner.

https://doi.org/10.2337/diacare.24.4.775
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Laboratuvar sirecinin 3 fazindaki hatalar ve oranlari

Ekipman II
eksikligi

B Iy e Sonuclarin
Yetersiz “~ Yanhs N\ KI|n|5}/ene en Pomk{ Kritik
.. N | - | dogru,hizli Deger
\ ornek J \_ ~ Ornek | sekilde Bildiirimi
— - N _ - ulastinimasi ~
yd N e~ .. T Referans
/ Transport  \Preana litik Analitik Postanalitik Arc(:jhk{ke;’riri
\ hatalarl m aegerine
R S ) % 7-13 %18.5-47
~.  ~%46-68.2 G ° o
| ,f"'"-f HI'HHR ) .f“fﬁf
[ - nl-: :?ma \ [ Ornekalma A Turn
\ / \ hatalarl / around
\m hatalari ,f’; \ / time
Hemoliz )
I.ipemi Ornek karismasi
P|h‘|'| fll"'ltEf'fEl'Ell"‘lSlEll" Plebani M, “Errors in clinical laboratories ar

errors in laboratory medicine?™
Clin Chem Lab Med, 2006.




Table 4: Questions that showed significance that participants that they claimed rules to follow before giving blood (p<0.05 as a statistical significance).

7. Do you know there p-Value
are rules to follow
before giving blood?

No Yes
8. Do you know how long participants should fast before giving blood? No 84 (%75.7) 56 (%25.8)
9. Will consuming only a small tomato or 1 tablespoon of honey in the sampling morning affect myfood False 91 (%82) 202 (%93.1)
values: True 20 (%18) 15 (%6.9)
10. Will drinking water in the morning affect my test results? False 44 (%39.6) 103 (%47.5)
True 67 (%60.4) 114 (%52.5)
11. Smoking only 1 cigarette in the morning will not affect my test results False 95 (%85.6) 194 (%89.4)
True 16(%14.4) 23 (%10.6)

12. Consuming alcohol the evening before blood donation would not affect my test results False 104 (%93.7) 208 (%95.9) 0.39
True 7 (%6.3) 9 (%4.1)

13. The diets I follow do not affect my test results. False 93 (%83.8) 189 (%87.1) 0.414
True 18 (%16.2) 28 (%12.9)

14. Conditions such as low weight, normal weight or overweight (obesity) do not affect test results in the  False 91 (%82) 184 (%84.8) 0.513
blood given. True 20 (%18) 33 (%15.2)

15. It makes no difference to give blood sitting or lying. False 49 (%44.1) 112 (%51.6) 0.2
True 62 (%55.9) 105 (%48.4)

16. Test results of people who do heavy exercise and training are not affected by this activity. False 84 (%75.7) 175(%80.6) 0.296
True 27 (%24.3) 42(%19.4)

17. There is no difference expected between blood test results taken in the morning, noon, and evening hourss False 72 (%64.9) 171 (%78.8)  0.006"
rue 39 (%35.1) 46 (%21.2)

18. Travel within the last week does not affect blood test results given. False 41 (%36.9) 109 (%50.2) 0.022"
True 70 (%63.1) 108 (%49.8)

19. The medication and treatments one take do not affect the blood test results. False 101 (%91) 206 (%94.9) 0.168
True 10 (%9) 11 (%5.1)

https://doi.org/10.1515/tjb-2024-0390
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https://doi.org/10.1515/tjb-2024-0390

ANALITIK SPESIFIKASYON
GEREKLILIKLERI

02.

ot

03.

Olciim belirsizligi Biyolojik varyasyon Referans aralik

/

Kestirim degeri

Aralik

STATE OF ART- RAPOR EDILEBILIR
CONIIC




ANAL'T' K » Referans yontemler

» Tam otomatize cihazlar

Recommendation: Based on biological variation, glucose measurement should have
analytical imprecision 2.4%, bias 2.1%, and total error 6.1%. To avoid misclassification
individuals, the goal for glucose analysis should be to minimize total analytical error
and methods should be without measurable bias.

hitps://biologicalvariation.eu/

Diabetes Care 2023;46:e151—199 | https://doi.org/10.2337/dci23-0036
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Specification

MiNirg

2
STATE OF ART

CLIA-RILIBAK-TURKIYE

ImQg
Bias: < 0.25 x
MAU <2 x 0.5 * CVI

TE < 1.65 x (0.5 x CVI) + 0.25 x (CVI2 + CVG2)/2




Analytical Performance Specification Calculation

Haemoglobin Alc (IFCC)

Enter Values
% Within-subject (CVI) estimate % Between-subject (CVG) estimate

1,6 7,1

Results

Specification CVa BIAS MAU Total Error
Minimum 1.2 2.7 2.4 4.7
Desirable 0.8 1.8 1.6 3.1
Optimal 0.4 0.9 0.8 1.6

There are currently three main models for calculating analytical performance specifications (APS), i.e.,
based on 1) direct- and indirect outcome studies, 2) biological variation, and 3) state-of-the-art.




Analytical Performance Specification Calculation

Haemoglobin Alc (NGSP)

Enter Values
% Within-subject (CVI) estimate % Between-subject (CVG) estimate

1,2 54
Results

Specification Total Error

Minimum . . . 3.6
Desirable . . ) 2.4

Optimal : : : 1.2

There are currently three main models for calculating analytical performance specifications (APS), i.e.,
based on 1) direct- and indirect outcome studies, 2) biological variation, and 3) state-of-the-art.
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Basit uygulanabilir oimal

Kullanim ve depolama igin dayanikl ve uzun omurlu olmal
Rutin laboratuvar yontemleri ile uyumlu olmali

Test sureci boyunca guvenligi saglamal

Tanida yeri yok
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Table 6—Comparison of selected accuracy standards for glucose meters

Required meter results

At glucose concentrations®

Home-use meters
ISO 15197 standard (2013, reviewed 2018)

FDA 2020 Standard

Hospital-use meters
FDA 2020 Standard

CLSI POCT12-A3 (2013)

95%
95%
99%
95%
99%

95%
95%
98%
98%
95%
95%
98%
98%

within 15 mg/dL of laboratory result
within 15% of laboratory result

within zones A/B of consensus error grid
within 15% of laboratory result

within 20% of laboratory result

within 12 mg/dL of laboratory result
within 12% of laboratory result
within 15 mg/dL of laboratory result
within 15% of laboratory result
within 12 mg/dL of laboratory result
within 12.5% of laboratory result
within 15 mg/dL of laboratory result
within 20% of laboratory result

<100 mg/dL

=100 mg/dL

Reported results

In reportable range of meter
In reportable range

<75 mg/dL
=75 mg/dL
<75 mg/dL
=75 mg/dL
<100 mg/dL
=100 mg/dL
<75 mg/dL
=75 mg/dL

°To convert mg/dL to mmol/L, multiply by 0.0555 or divide by 18. Concentrations in this table: 12 mg/dL=0.67 mmol/L; 15 mg/dL =0.83 mmol/L;

75 mg/dL=4.16 mmol/L; 100 mg/dL=5.56 mmol/L.



A S== s . . 0 o o . o WHO standard
Endojen insulin sekresyonunu olgmede C-peptid kabul gormus bir belirtectir. (International Reference

Reagent (IRR) 84/510).

C - Pe ph d Standardization of

s C-peptide
wee Insulin A-chain »~ Z;z&:;\osgse‘ o
w=_Insulin B-chain
- C-peptide Disulphide bridge
InsUlin ile es Cpepide
miktarda C ,\|Zz~
peptid A

salinir . § |
Proinsulin

31aa |
ProinsUlinin e forl
endopeptidaz A retedum
. . . Proinsulin N
enzimleri ile I N
parcalanmasi
ile olusur.
Preproinsuli

Diabetes Obes Metab. 2022 Oct;24(10):1912-1926. doi: 10.1111/dom.14785.




INSULIN

DM’li hastalarada KVH riski icin ve DM’li hastalarin takibi i¢in rutin instilin ya da pro-
inslilin testi onerilmemektedir.

Insiilin antibody testinin rutin DM takibinde yeri oldugunu kanitlayan bir yayin da
heniiz literatiirde yer almamaktadir.

Bu olcumlerin genellikle arastirma amach kullanilmasi primer olarak uygundur.

Instilin ddyarhlig ve sekresyonu noktasinda testin standartlastirilmasi sart!!
Kilavuzlarda tanida yeri yok

Ancak calismalar HbAlc den bagimsiz olarak HOMA-IR yeni tani DM risk belirlemede
ve Kronik bobrek yetmezligi riskini ortaya koymada etkin oldugu éne siirmustdur.




Alpha-hydroxybutyrate

Hemoglobin

Hemoglobin A1c

Lincleoyl-glycerophosphocholine

Fructosamine

Adiponectin

Glycated albumin

Inflammatory biomarkers

1.5 Anhydroglucitol

Lipoprotein (a)

Triglycerides and high density lipoproteins

Amino-acids

Ferit
Transferrin

Mannose binding lectin serine peptidase
Thrombospondin

Glycosylphosphatidyl inositol specific phospholipase D1

FNicfo RNAs




BIYOBELIRTECLER

Fruktozamin (FA)
Glike Albumin
1-5 anhidro Glukositol




FRUKTOZAMIN (1-amino-1-deoksi fruktoz)

» Glukoz-protein amino gruplarinin non-enzimatik glikasyonu sonucu olusan stabil
ketoamin

» Glike albumin Frukiozamin ailesinden bir protein
» Post-tfranslasyonel modifikasyon

Nitroblu tetrazolyumun, formazana donusumu (kolorimetrik) spekirofotometrik olarak
olculur

Yontemin C vitamini ve bilirubin ile interferansi yuksek
Ucuz, teknik basit ve genis bir uygulama alani mevcut
Fruktozamin olgumlerinde Alc nin aksine standardizasyon yok

Glukoz ve A1C ye donusumde standart bir formulasyon yok

https://www.ncbi.nlm.nih.gov/books/NBK470185/




FRUKTOZAMIN (1-amino-1-deoksi fruktoz)

= ADA: “HbA1c olgumunden guvenilir sonu¢ alinamadigi
durumlarda kullanilabilecek bir analiz parametresi”

» FA’
» 1,/Ortalama eritrosit omrunu degistiren durumlar ve Hb varyant

n tercih edilebilecegi 3 durum:

»/2- Tedavide yapilan degisikliklerin takibi
3- Diyabetli gebelerin izlenmesi



1,5-anhidroglusitol (1,5- AG)

> 1,5-AG, dogal olarak meydana gelen bir monosakkarittir ve D- HO HO

glukozile, C-1 hidroksil grubu harig, yapisal olarak ozdestir.
» Glukoz icin renal esik degeri asildiginda, glukoz ve 1,5-AGgeri O O
emilim igin yarnsir.
» Bunun sonucu olarak 1,5-AG'nin geri emilimi azalr ve idrara
atilr. OH OH
> Serum 1,5-AG duzeyleri 1-3 gun arasinda anlamli olarak duser. HO OH HO
» Normal seyiyelerine donmesi ise yaklasik 2 haftalik bir surecte
olur.
> Bu ozelliginden dolayr diyabetli hastalarda hiperglisemi OH OH

varhigini gostermek icin kullanilr.

Glucose 1,5-Anhydroglucitol
(1,5-AG)

Dungan KM,Expert Rev Mol Diagn. 2008 Jan; 8(1): 9-19.



Table 1. The Most Common Sources of Error in the Interpretation of Glycemic Biomarkers

Sources of Error

Al1C

Glycated Proteins

1,5-AG

Mechanism Conditions or treatments that | Conditions or treatments that | Conditions or treatments that
alter RBC half-life alter protein metabolism alter renal function or thresh-
old for glucose
Falsely High e [ron deficiency * Hypothyroidism e (CKD stage 4-5
Values e Anemia e Cirrhosis of the liver
e Hemoglobinopathies
e Race: African American,
Hispanic, Asian
Falsely Low e Hemolysis * Hypoalbuminemia: Pregnancy
Values e Reticulocytosis protein-losing enteropathy, Chronic liver disease
e Hemoglobinopathies nephrotic syndrome, liver Glucokinase-maturity-
L2

Post-hemorrhage or
post-transfusion

Drugs: iron, erythropoietin,
dapsone

Uremia

inpnnmpo’o I\l

failure
Hyperthyroidism
Hyperuricemia
Hypertriglyceridemia
Nonalcoholic fatty liver

A;QFOCP

onset diabetes of the young

Diabetes Spectr 2012;25(3):141-148



» Serum/plazmao

» YOontemler

» HOA1c standardizasyon
» Preanalitik Faktorler

» Analitik Spesifikasyon
ostergeler
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