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Gl i kemi | (kici, 120 dai)t [HIA,C] ® (Erci / kri).

Neencimska reakcija med N-AK b verige Hb in glukozo v Erci (kovalentna vez).

A Za diagnostiko in spremljanje diabetesa (smernice iz , Amerigko zdrugenj e
i ADA in WHO).

A Za spremljanje diabetesaterzad i _agn o st i | inppgojjeaupoeabacustrezne standardizirane
analitilne metode (sledljive po NGSP/LDABINEC WHO).FCC standard

HbAlc i vrednosti in interpretacija

Kategorija HbA1lc (%) HbAlc (mmol/mol)  Opombe / ukrep
Zdrave osebe 4071 6,0 2071 42 Normalne vrednosti
Povel ano tpredjapates] e 5871 6,4 4071 46 Povel ano tveganje z
Di agnostilna vred Potrebna nadaljnja diagnostika
Ukrep zdravnika 07,0 053 Il ndi kacija za inten
Spremljanje diabetesa <7,0 <53 Dobra urejenost glikemije

08, 0 065 Slaba urejenost glikemije

Posebne skupine <6,0 <42 Adolescenti/n o s e | indiljma&rednost



A 4 globinske verige 2U+2b /2o /u /Ul g) Struktura hemogltabing

A 4por firi nHemiFelobr ol i OS¢

Ref erenl|l na oHbpadetp m Magoskliniki):

Starost HbA (%) HbA2 (%) HbF(%)

1¢30D 5,9¢ 77,2 22,8¢ 92,0

1¢2 M 7,9¢92,4 7,6¢ 89,8

3¢5 M 54,7¢ 97,1 1,6¢42,2

I -verige

6¢OM 80,0¢ 98,0 do 16,7

9¢12M 86,2¢ 98,0 do 10,5 A 7 % populacije nosilcev genov za talasemijo ali

13¢ 17 M 88,8¢ 98,0 do 7.9 hemoglobinopatijo (WHO).

18¢c 23 M A Slovenija (pred priseljevanjem): 25 bolnikov / leto
6 90,46 98,0 do 6,3 (asimptomatska b talasemija-minor in asimptomatski

JECPEAE 95,8 98,0 do 0,9 ol




Metodologije

NabojaHb

standardizirane met%de

HPLC ionsko Kapilarna
izmenjevalnal elektroforeza
hemoglobinske variante

t NA 1 fEAYASYA AYGSNLINBGI OA2A NBI dibvarlait.2 @

GlikacijeHb

Afinitetna
kromatografija




& iNAptayllhost/LIDhbsts HbA1c: Trend Quality in 20 years

”;)Q’ LA __@I 8 T AOY 2 Performance per Manu‘facturer Year Bias Withinlab Betweenlab
mterpretacuo.l a1 ' | EurAlc Trial 2019 (Fresh Whole Blood) | Target* ¥ S
N = 3031 laboratories

1993 6% 33%

QO Lab. Instr.
Opoct _ 1999 é 5% 16%

% Overall

2002 4% 12%

(o0}
mmun ; 3% 5%

Electrophoresis
Affinity 2% 3%

Unknown o *IFCC Mmol/mol

= Abbott Enzymatic Co_ o L ' { (,) I'bl,,l 2 6 y. 2 é l]

= Abbott Alere Afinion

= Beckman Coulter AU CQ/ + é rb y I l:l I y. 6 y 2 é.

= Roche ¢513

- Bio-Rad D10 Ozko okno predliabetes sMNCEERLZ)

= Bio-Rad D100

e s T i ‘ preiskovancev

= Menarini (ARKRAY)8180

"TOoOZTr-TOTMMO>

= Roche Diagnostics501/502

Qeseb ot | U] iNJ\”f’tﬂ hinosty e conas,86,4% oz. 487 mmoll/l
T = Siemens Vantage . M .

U - Simens Dimenson Imprecissionn|CV (%

X =Tosoh G8 . . 4.0 5. IFCC

Z = Trinity Premier 9210 ) { (27) (34) (NGSP) VII’ Sebla




LJ
I £ 32 NR GefeMroférdgrargad2RRSAf (IFNG 2y ALG2SRA (N 22045 Gabdérbafidgati 316nne = { C

AaSi2RlI RRapilardalconska elektroforez€20-100mM boratniLJdzF SNJ & LI dpInZ (2yadlyiayAa
YIEGSYFGAGYA

A Vzorey y I |t 2 dzblyfarkri ZHDEMREiGpri 4C), avtom. predpriprava vzorca (hemoliza).

A2l a Y:Semin@8 vzorcev) + interpretacija rezultata.

A Rezultat IFCC (mmol/moljbA I NJ 6 dzy' b D fnoRGHMmMbIL). 672 0

Termi¢ni most za kontrolo

temperature s Peltierjevim Tok vzorca
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Stena kapilare na kateri so vezane silanolne (SiO’) skupine.

Visoka napetost
(do 30 kV)

iy R, . : Anoda +
- AR ES GRS o 4

Elektroosmozni tok - EOF

i Elektroforezni tok
sebia B cisdinackb ot did



Certificate of Traceability

Manufacturer Certification

This certifies that _Sebi ated in and
ompleted the cel on for manufacturers and is le to the

Kalibracija z mednarodnim IFCC standardom. bt Cot s ] oot ot ke e, O
Natan|lna in tolna meritev HDA1C po
ustrezni m pNGSR%)FQGd4EFCGmmol/mol)+2,152

Date of Certification:_April 1,2011 Certification Expires:_April 1,2012

_

ommittee Chair NGSP SRL director

Fractions mmal/mol Calibrated %

Hb Alc 49 34 53
OtherHb A 22
Hb AD 90,8
Hb A2 23

Normalni profil

This certifies that Sebia using CAPILLARYS HbAIc, uses calibrators supplied by the IFCC Network to
get traccable to the IFCC Reference Measurement Procedure and participates in the Monitoring Programme to

demonstrate traccability. In the Monitoring Programme of 2010 the following performance was seen

Deviation from IFCC-target at 30 mmol HbA l¢/mol Hb 0.7
at 60 mmol HbAlc/mol Hb : 0.3
at 90 mmol HbA 1¢/mol Hb -0.1

Reproducibility, coefficient of variation 0.55%

Linearity, correlation coefficient 0.9992

Date of issue: 8 December 2010 Certification expires: 31 December 2011

HbAla + HbA1lb = Ostddib
Vir: Sebia



Rezultatise podajajo (s komentarjenop prisotnosti:

(S,C, D, E in Leporégterozigoti

alfa/beta/delta/delta-beta: minor.
TFNYRA LRYlIya2llyeal OStSil o

TYVPKYVOLIBEAGN 22 YyI AYUSNILINBGFOA22 10! MmOY 20N
VSRI @Yl AT 3dzol ({NBAZ (GNIyatdd A2l 2 -@yi &dey 2Ieférocinded]i N3/ &
RNHzAS KSY2f AGAG6YS 0602t ST yAZ YIEAIYyS 062tST yAX KdzRI 1 N

Rezultatise ne podajajp

¢ dedno vztrajanjeHbFali talasemijeintermediamajor.
- homozigoti npr. S/S in dvojni heterozigoti npr. S/C.
VkiY 2a0(Al222 11 2 oaX | lod® T NICISYASSRAT MIRIE Y i 3y Y2AK2OA YS




zmanj gana stopnja sinteze ene ali vel gl obi ns ki

A Beta talasemija:
A zmanj gana/ odshweriga si nt eza
A minor, major, intermediarna oblika

A 2 gena na kromosomu 11

A Alfa talasemija

A zmanj gana/ odsUwériga sinteza 2 5 genes

Agtiri stopnje:

Vir: Sebia

4y genes

<5% HbBart + 10-30% HbH

A 4 geni na kromosomu 16
A binoverige v HbH @©X-edipdliBart Hb (04)-otoci do 1 leta

A Delta-beta talasemija: z manj g an ab is i verig ¢ #a

A Deltatalasemija: z ma nj ¢ a n aii verig filtie/z a



mutacija (t_o | k fdelectija/inserciia) v strukturnem genu ene vrste Hb

trodimenzionalne strukture Hb (>1300 abnormalnih Hb).
A ogHDb: v polimerizaciji, afiniteti za O2, stabilnosti Hb, iz r angtllemqgglobinemiji.
A 1/3 klinilno pomidbnbni h spr ememb

(genska spr., bolezenska stanja za homozigote, poreklo):
beta6( bol ezen srpastih Erci, sr edepkrd)/Afrika(L0m pop.)hvediead, Azifa (Indlija), Blispand
beta6( bl aga hemol isplenbmegalijaaAfrikanhatipska Amerika, Mediteran)
beta26 ( bl aga hemol i t i Ispleaomagali@nsv Aza), bl aga
beta 121 (blaga-mo | na hemol i tindlana anemi j a,

mol na hemol i tBalkam &varsamtes lrvilandaa,(delta 22; beta 50); Baltimore (delta 55; beta 86);

Boston-Washington (delta 87; beta 116) =




Other Hb A Hb AO

RezultatitHbA1cDA

ol Vir: i
Hb X0 Hb X2 Seb g
(Small glyc?ated (Major (Minor fraction

fraction) snbiied @1 N&A Iy (0 yHoéd ndthalnéga! 6

Frection v=iues =~ Mip B mod

0.D.Max : 0,180
Pos. No, : 1
Rack No. : 2
Read time : 12:49

- 0'4 / 23,8 = Hb X0 (major)
-m=“| 4,4 = Hb X1c + other

D 19,9 = Hb X0 (major) HbXJ

@,
[ uo7jz0  2013j07
o« 19051/01  2014/0S

66.5 other Hb A

5 =HbX2

Alpha variant

HRXO0

%

D ———-—

A\

|2
f_’"zf 12071/01  2013/07

W~

\\

N\

LOT: EXP:
@,
% . (@ woryzo  2013j07
N S— ... P—

LS " é;
% 19051/01 2014/05
‘,J 12071/01 2013/07

% A
HbX2

\




Normalne frakcijeHb.

Hb Alc Other Hb A Hb AO Hb A2

+ +
:: o NO z: (glikiranain neglikiranaNJ T f A

Variant Hb X1c Variant Hb X0
(glycated) (unglycated)

Glycated Hb Slc

RezultatitHbA1cDA




I \
Al
Fuaetions %
i D.0.Max : 0,299 !
0,5 Pos. n° i 1 H H

el Heure lect. : 15:30

NiE: o RezultatHHibALcNEE
Unglycated @ PICE| 07 g
Hb EO Other Hi 2,1 2
D HbAo 68,7

57] 21,9

HbAz |35 Glycated Hb Elc is not

significant on Hb AO zone

H Glycated Hb Elc

2015/10
2017/01
2016/01

Position Hb Alc (68)

Unglycated Hb CO
+ HbA,
HbAO+ |
Glycated Hb Clc |

\

.......

RezultatHbA1cDA

Avtomatskiz R O (i @edib3ti HbC1lc od HbAO!

\

Vir: Sebia



Echelle Y

Fractions % 0 0,2 : Pleine ©
0,1 6%, 18 °
09

2,1

Association Severity Relative frequency

A

S/S +++ +++

SIS Ja thal, ou « thal, +a++ ++

T
<
/58

S/g° thal +++ -

S/3* thal +a++ +

RezultattHibA1cNE

ﬁ? 31034/80  2016/03
a2 25093/51  2016/09
_J} 28083/01  2015/08

S/C ; Hb SIE +A++ @

S/D Punjab
S/O Arab +++
S/C Harlem

SIPHHF 0a+

A/S Antilles o

HbX1c

.

m\\\\\\\\\\n\m\\\\\\\\\““““\\\\“\\“m‘m*

Absence ,  Absence + Absence ::
other . o . s :
AR dbk P A Vpliv glikiranegain neglikiranegaHbAod donorjal

Mutation X Hb A2

> 4
Mutation Y

@c- [ Rezultat HipAL1CNE
Glc‘ ‘

Variant Hb X1c Variant Hb Y1c Variant Hb X0 Variant Hb YO Vir: Sebia
(glycated) (glycated) (unglycated) (unglycated)




. 92,02 00

Other Hb A Hb AO

FOYlF1 RStSO I 6!H AY 10-H
(enaka oblika pika)!

.
Vir: Sebia
Mode D.O
Echelle Y
Fractions % Pleine ©
G55 . 5
erbA 33 A
89,5 7 Hb A0, 90,1
Hb A2 1,0 Hb A2 24

= g o2 Ni enaka oblika in
' velikost pika kot pri
HbA2! Migrira katodnc

DegradirarHb
A/

— A




G

T R T

ehnamosomes 14 t NB 1 NJ-Qiny-a-§lobinske verige!

Ay § 3 YEAYASGYA TVYFE1TA 2R
A Zmerna anemijamikrocitoza
A5St SO HbNIpdreOA 2 S

- heterozigoti 515%

L
[ — ISR /e —

Gy AY|/ o p

Names

OtherHbA| 3,0

78,3

|HbForvar| 10

9,5

mmol/mol  cal %

53 7,0

LOT:
11071/20

&
[ & 19051/01
T

[ § 120701

- homozigoti: do 30%
] HblLepore heterozigot | HbLepore homozigot

Spremenljivi, huda do zmerno huda bolezen,
Isti kot pri B-talasemiji minor Simptomi so podobni tistim v primeru p-
talasemije major ali intermedia.

0.D.Max : 0,162
Pos, No, : 7
Rack Mo, : 1
Read time : 12:34

Atypical profile Laboratorijska diagnostika

: Hb: 100-140 g/L Hb: 40-80 g/L
Hematologija MCV: < 85 fL MCV: < 75 fl
MCH: < 26 pg MCH: < 22 pg

Zelezni status/feritin: N

Y scale

Ful ©

Alc]
RezultatHioA1cDA

R S E——

Klinicna kemija Hemolizni parametri: 1
HbA: = 80 % HbA: 0 %

HbA2: =2 % HbA2: 0 %

Hb Lepore: 5-15 % Hb Lepore: 10-30 %

Hb F: 1-5 % HbF: 70-90 %

Poleg obicajne analize
hemoglobina je mogoce
opraviti molekularni genetski
test za dokaz zlitja gena 6B.

Elektroforeza Hb

-
NN Q\\\\\\ o

Poleg obicajne analize hemoglobina je
mogoce opraviti molekularni genetski test za
dokaz zlitja gena 6.

EXP:
2013/07
2014/05

2013/07 i
70
B e

7705 w0 4% o0 75 90 105 120 13 160 165 180 195 210 205 240 285 270 28 Vir: Sebla

Molekularna genetika




SatusO S f

i iR 1! E . Krvna slike -
InterpretacijaHbAlczdzLJ2 OU S@I y 2 S Starost™; i Mc?; X éﬁgggt(ré “
AV < - S % " McvV, MCHC !
AKSYLI (12t 201 A Kawkamétrdv] SYA G Y ) Hapt LDH)
Astarosti, . -\
. Dodatne
Aspola, A Yy FE A
ALJL G 2 T A btanpyt 2309 G\Rendjad > metode
_ . | (HPLCIK,
Aterapljezmzulmom,folatl, vit. B12, vit. C,Fe, X geratikax 0
N &
Geo/gtafskd) 5
@ HbA2: @ C S -talasemija, starostotroka narodno 90 1 Foha

4™ (krvni razmaz, . :
porekio, A/ saturacija s ' Az, Wi

mHbA2: @ folati / vitamin B12. RNHzOA Y~ LisikorrX o B12
anamneza




(nepravitha meritevHbD AL C: s ol asna

Mot esnev Najvkoneentracije, katere ge

Labilni A, C20,8%
Karbamilirani A, . O72%(? bolniki z ledvilno okva
Acetilirani A, O%%(? Yaspirin, noselnice,

Fetalni Hb 23% ( ? d e dn HbF frtalageanija major/intermedia)

HbA?2 O7,8% (? b oz. b-U talasemija, dvojni heterozigoti npr. S/C)
Kvantifikacijaj e mov@ristatnosti vseh heterozigotnih Hb variant ki

Razl iHbi ce nimajo enake migracije kot HbA1c ali HbAO! (? homozigoti npr. S/S in dvojni

heterozigoti npr. S/C)

Bilirubin 70 mg/dl ali 1197 Omo

Trigliceridi 35,1 mM

Sel nina 48,5 mM

Askorbinska kislina 300 mg/dl ali 17,045 mmol/L

Revmatoidni faktor 1294 1U/mL

Acetilsalicilna kislina 1000 mg/dl ali 55,56 mmol/L

Zdravilo (Glybenclamide) 30 mg/L



Separation of HbA HbX elutes with
from HbA1c

HbA 1c Prekrivanjeglikirane
HbA1c

' Gross overestimation NJ | tHb (C,HBX@CS
oA + HoAe of %HbAIc Z HbAO!
HbA1c
Normal estimation
time of %HbA I¢

HbX1c elutes with

HbA 1c while HbA is {20l ayl Y

separable from HbX glikiraneNJ | fHb ¢

Overestimation of (HbX1c) z HbA1lc!
. Yo HbA I¢
HbA HbX | Separation of HbA

from HbX and HbA1c¢ - —
from HbX1c DA lc separates

Normal estimation HbAlc w\':"teh {20l ayl Y
of %HbA Ic —

~

neglikiraneNJ |  ;
Hb (HbX0) z HbAOQ!

Underestimation of
9% HDbA I¢

RezultattHbA1cDA Vir: Sebia
RezultatHbA1CNE



| SGSNERI A 3 24iaglobinske Vefige 6 A OF | SG SNRT A 3 21/ dlobinskelveriged A ¢

Echelle Y %
chelle

Plene ©
0.0.Max : 0.137 s WD (18! ! ’
Pos.n% : 6 rhotee @ Pos.n% : 4 ,
ity o 5 Variant

. ; Houre loct, : 15:00
Heure lect. : 15:24
Other Hb A| 2.0 > g " jeure

[ a0 a3
w16

(major fraction)

Fractions %
KAIC)' 6,4

|
[ Autre Hb} 2,5
|
|

" - RezultatHHbA1cNE RezultatHHbA1cNE

A ) g HbAO[ 88,8
(major fraction)

HbA2| 23

0]

Variant
(glycated fraction)

Variant VVariant
(glycated fraction) (minor fraction)

Vir: Sebia




D.O.Max: 0,116
Pos. n® : 2
Portoirn®: 8
Heure lect. : 15:23

Other Hb A + H!

Brez vplivad R2 6 NI {HBAHDALC inHEXRbX1c)!

RezultatHbA1cDA

Y scale

Names %
e 0.0.Max : 0,0% b
1l 33 Pos.No. :1 ~
Rack No. : SEBIA
ERAL Read tme : 15:45 [Ae]

HbAO| 72,1
Hb F or var . £ A
HbA2() 75 H

6 61

Variant
(unglycated fraction) |

Hb AO area
compromised

|||||||||||

_Fractions %

1} 11,0

; 0,1 .e‘ orofil
| Rezuttat AL cN High
Autre Hb| .

| 32
Hb AO} 81,5

HbAz} 0,4
Hb Alc area
compromised

A, it .

i N

| VI AGAGS Y I(koRigfacipHbk1s NBOXKIOY Vir: Sebia




(LIt A @ @I N IHpViIlY SO NN R yE 208600 AS6 ! m O

Fractions
PIC 1

PIC3| 48,8

45,6

Hb A2 2,8

LOT

| ]
D.O.Max: 0,117
Pos.n® : 3
Portoir n® : 10
Heure lect. : 10:16
Atvpic profile

HbX

e

N\

\

N

EXP:
2022102
2022102

[ 04029/01
[ &2 04029/01

[ ovozeior  2022/02

URSpporE 1) gl REppGrt 2) g

_
— } } %
- p %

|
HbX1c /
uf"?t —— % /%//&“ ‘

RezultatHHbA1cNE

T
< 4

o

Echelle Y
Pleine ©

'
Yarisbide @
b

|

'
' go—
L 5 \
l ‘-’ 3
N

' "\ -

M R

' ) -

~

NJ:

Yy SL

Vir: Sebhia



Dedno vztrajanjédbF
ueta-talasemija (majorhtermedig

Bolezen srpastih celic (S/5;

Otrok (problem centriranja EF brez HbA2)
b2aSéy2ai

Anemija

Levkemije

Kemoterapija L
Hipertiroidizem

Diabetes (zdravljen z inzulinom)
Betatalasemija fninor, ); beta/delta talasemija (heterozigotni, )
Hemoglobinopatijgheterozigotne) .

oo Joo Joo Too To o Joo T To Do o I

Possible interference quantitative if Hb
F or variant >23%

No symetrical
slope for Hb

M

- F/variant peak

Hb Alc
A Other Hb A Hb A2
/ A\
80 80 100 20 140 180 10 200 7 2 e

Vir: Sebia



(ipatt D eir Zinocl & g k |

nepravilno vrednotenje rezultatov HbAlc):

Avpliv na eritropoezoing i v | j debo €rki¢z n i ¢ &mvariante,

talasemija; z_ v_i g anenaija)
Avpliv na stopnjo glikacije Hb

Phenotype Red blood cell lifespan
(in days)

pBEgo] T Rl S vVvodrjJ o3 v
krajga givljenska dol
vredhosti
HbAlc
dal jga ¢givljenska dot
viedhosti
HbAlc
o patofiziologkih
V napalno interpretacijo H
A Rezultat se
t e mvel | e z a

bolezni.



(nepravilno vrednotenje rezultatov HbAlc):

P e o wof [ awmc |
HbALc m | 6! mO @ HbAlc

iy Eritropoeza
- DodtekEPO, Fe ali B12
- Retikulocitoza
- WE - YNRYAG6YF 02tS81Sy KSGSNI
- +S62S 1 NBI Al
, - Q¢ At adbgEac] |
2. Razpaderci e A Dt al_@ogfﬁcl | - Hemoglobinopatiie
- Splenektomija - Splenomegalisa KSY2t AGAGYS |y
- Revmatoidni artritis
- Zdravila énti-retrovirusna ribavirin, dapsor)

@ Eritropoeza
- @ CS

1. Eritropoeza

3. Glikacija @ pH VvErci m pH VETCi
- Alkoholizem ; 5
. A S A E 4 )\QJ LIA NRA ¥dnc | £ A
VRSP AGYE Sk 24 q\lglzatere%emo $g'b|n§ofatije

Journal of Diabetes 1 (2009} 9-17

REVIEW ARTICLE

Review of hemoglobin A,. in the management of diabetes
Emily Jane GALLAGHER, Derek LE ROITH and Zachary BLOOMGARDEN




th{¢ht 9Y twL YwLCLZ2DbI
OZ. ODSTOPANJU HbAlc Z OSTALIMI
PARAMETRI:

RezultatHHbA1cDA

analize HbAlc!
21 Y2O0YAK 0.
AYOGSNFSNBYOF K 1A |1
HbA1lc.

Klinikomoluporabi
nadomestnega testa npr.
wa (glikacijabeljak. v krvi, 23 tedne) oz. redno
RekemiLira spremljanjekonc glukoze v krvi.

value Is not calculated

RezultattHibA1cNE

Very low Hb A1c fraction

Vir: Sebia







HbAlc

HbAO

RezultatitHbA1cDA

~

ja | oranHne

HbAlc
Profile in orangi&

HbA2
A

Profile in blue 2

b

| HbAO

bt 4
el

HbAlc

’rofile in purple

|

RezultatHHbA1cDA

HbAO

Hbr B HDA2




Mode minima

Fractions D.0.Max : 0,175
Pos.n® :5
portoir n® :1
Heure leck,:11.:39

0,6

30 mmal/mol
4.9 %

mmol/mol % cal eAG
30 4,9 94,8

LOT: EXP:
04071/20 201307
7100/01 2013/10
12071/01 2013(07

Pravilno shranjevanje vzorca:
A do 7 dni pri 28cC

A do 3 M pri-80cC

Mode D.O.
Echelle ¥
Pleine ©

bl @

RezultatitHbA1cDA

Ale

2?2:1 Pos:5

Age:
Service:

ID:5

athologique

Fiche







