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Emoglobina (Hb)

* Proteina del sangue contenuta negli eritrociti

» Concentrazione di Hb nel sangue
13-18 g/dL nell'uomo
12-16 g/dL nella donna

» Quantita di eritrociti:
4.6-6.2M /uL nelluomo
4.2-5.4M [yl nella donna




Struttura dell’emoglobina (HbA)

’Eéta chains
E’ un etero-tetramero

composto da:

2 subunita Alfa
2 subunita Beta
GLOBINE ,p5,

Heme units
with iron atom

Ogni subunita é
coniugata ad un gruppo
eme, un composto in cui
€ presente un atomo di
ferro, il quale lega
l'ossigeno e la CO2

Alpha chains

Funzioni

Oxygen
from lungs
Oxygen released

to tissue cells _aa

Hemaoglobin
molecules

Oxygen bonded
with hemoglobin molecules




Hb:Varianti

Emoglobine embrionali

geni Alfa, Zeta, Epsilon e Gamma
presenti

Gower 1 (4s,)

Gower 2 (a,8,)

Portland (&7,)

Emoglobina fetale (Hb F)
geni Alfa e Gamma presenti
HbF (,7,)

Emoglobine adulte (HbA)
geni Alfa, Beta e Delta presenti
HbA (a,f3,, > 95%)

HbA, (,6,, < 3%)

fisiologiche

EMBRIONE FETO ADULTO
(Sacco Vitellino) (Fegato) (Midollo Osseo)
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Fig.2. Comp delle globine (Gower 1, Gower 2,

Portland, F, A, A2) prodotte nell'uomo
dall'embrione, dal feto e dall'adulto.
‘Tra parentesi sono indicati i siti di eritropoiesi.

Emoglobinopatie

s

Patologie determinate da disordini
ereditari dell’emoglobina

Talassemie

Emoglobine varianti

(HbS, HbC, HbE, Hb Lepore...)




Varianti Emoglobiniche

osservate piu di 900 caratterizzate

in continuo aumento

Normal beta chain
ATRETGCAL CTG ART COT{BAGRAR A4 TCT GCC BT ART GO0 CTG TRG AECIAGGITE AR AT GAT GALGTT (AT BRT GARGLL (TG
WVal iz Len Thr Im|Rin (Gl Lys Ser Ala Val Thr Ala Len Trp (L [Vl Aen Val fsp Gln Val Gy Gly Gl Ala Len By

HbS Sickle cell (missense)

ATGGTREAR TG ART CETJSToaAT ARG TET GO GTT ACT 00 CTG TR GRC AR GT( ALC (TRCAT GAAGTT RGT ROT GAR GG (TG R
Vallis L2n T]errulu Ly Ser Ala Vil Thr Ala Len Trp Gly Lys Val fen {al fsp Gln Val Gly Gly Gl Ala Lea Gly

HbC (missense)

ATGGTREARCTGACT COT RAR{AT ARG TAT GO GTT ACT U0 CTG TR GRC AN GT( ARG (TRCAT GAAGTT ROT ROT GAR GG (TG R
Valfis a1 TMPNE]E Ly Ser Ala Vil Thr Ala Len Trp Gly Lys Val &5 tal Asp Gln Val Gly Gl Gl Ala e Gly

HbThalassemia (nonsense)
ATGGTGEAR CTGART COT GAR GAT AT TAT G0 GTT ACT GO0 CT6 T6G GRG E T840 BTG GAT GAAGTT (AT BT GAG 00 TG GR

Val Bz [z Thr P Gln Gln Lys Ser Ala Yl Thr Ala Len Trp Gly [ftop

HbThalasgemia (frameshift)-L4
ATGEIGLAC T ART CET GARGAR [T TGE OGT AL TGE CCT TG RGG AL GAT GAACET GGATGAIGT TRGTRATGARGE CCT GRGE

Vil B Len Thr b Gl Gl il Gy ng Ty G o il Byl i Gl A Al




Le maggiori varianti emoglobiniche

Hb S Bacino Mediterraneo
Africa (regioni orientali 40%)
Arabia
India
Hb C Africa (regioni occidentali 20%)
Hb D India Nord-Ovest

Hb E Sud-Est Asiatico (15-30%)

* percentuali Microcitemie in Italia non aggiornate
(flusso immigratorio)




Distribution of HEMOGLOBIN C
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Esistono variazioni post-traduzionali determinate da
legami con altri composti chimici presenti

nel globulo rosso dovuti processi di

Carbamilazione
Acetilazione

Glicazione




Reazione di glicazione non enzimatica

0=C-H
H-C‘—OH -
| reversibile
HO- ? H veloce
H-C-OH -H20
H—C‘—OH
C‘HZOH

\

H-C-OH

gruppo aldeidico del glucosio + il gruppo amminico N-terminale delle catene [3 dell’ Hb

| irreversibile C‘: ©
HO-C-H lenta HO-C-H
H—(‘:—OH H—(‘:—OH
H—C‘—OH H—C‘—OH
C‘HZOH (‘:HZOH
Schiff Base Amadori Product
(Aldimine)

(Ketoamine)

HbA (a,f3,) circa 95%

Emoglobine: cenni storici

Soggetto normale adulto

HbA2 (e,8,) fra 2 e 3.5%

HbF (a,,) meno del 2%

1955
Elettroforesi su amido

Resina a scambio
cationico
eluizione da
colonnine di IRC-50

Anno '68 circa

Anni '80
Bunn et al.

Frazioni
emoglobiniche
“minori”
Modifiche
post-traduzionali

Ala Alb Alc Ald Ale

Alc
aumentain
soggetti
affetti da

diabete mellito

circa 60% del
glucosio lega le
valine N-terminali
delle catene g
dell’HbA .




Sistemi di misura dell’ HbA;

Differenza di carica elettrica

HPLC

* separazione tra HbA,. e HbA minicolonnine
isoelettrofocalizzazione
elettroforesi

Immunochimici

 dosaggio senza separazione dall' emoglobina non-glicata

* non interferenze biochimiche dovute a varianti emoglobiniche

« possibili interferenze biologiche dovute al rapido turnover dell’emoglobina
(vita media degli eritrociti)

Cromatoqrafia di affinita

« valuta la presenza di glucosio legato covalentemente all’emoglobina

Cromatografia

Tecnica di separazione basata sulle proprieta chimico-fisiche dei composti

Elevata pressione — maggiore velocita di flusso dell’ eluente

- Silice microporosa (diametro 3-10 um)

- Allumina

Fase Stazionaria - Resina a scambio ionico immiscibile posta in
una colonna (vetro, acciaio, titanio)

0 su una superficie solida

- Gas
- Liquido o fluido supercritico
-Tamponi a diverso pH e forza ionica

Fase Mobile




High Performance Liquid Chromatography

High Performance Liquid Chromatography (HPLC) can help identify
the types and quantities of haemoglobin made by an individual

HPLC also allows you to detect structurally abnormal haemoglobins

Campione Fase mobile

NREN

Fase stazionaria

Traguardi analitici per I'HbA;,

Precisione, Accuratezza, Variabilita Biologica

CV,=circal%

CV,=39-79%=circa5% = ET,=62%

= 0,
CV,=25%
ET, errore totale ammissibile
CV, coefficiente di variazione analitico (limite di imprecisione)
CV, coefficiente di variazione intra-individuale
Ccv,, coefficiente di variazione inter-individuale

Ricos et al. [Scand J Clin Lab Invest 1999]




2007 GH2-A (fresh pooled samples)

* = NGSP certified at the time of the survey
T oz ] cHxoz GH2-03
NGSP Reference Value' 5.4 11.6 7.6
[no. [l Median [ 200V [l Median | 20V [ Median | 200V
| labs |
Methods reporting HbAle (or equivalent) i
= Abbott Architect 47 50 50 1.2 39 74 11
= Bayer Advia I 55 I 4z TERN T 7.7 52
= Baver DCA 2000 | 227 52 | 29 s | 4= 74 27
= Beckman Synchron System [ 388 53 | 46 1.7 | 54 73 1.6
) = Bio-Rad D-10 169 5 27 12.6 23 8.1 25 | <G—
= Bio-Kad Diastat [ (%] 35 1.8 14 73 3.7
* Bio-Rad Variant Alc 17 52 26 115 22 75 | 37
= Bio-Rad Variant 1T Alc | 5 54 | 34 123 | 28 79 | 26
—— = Bio Kad Variant 1 Turbe Ale 95 5.4 27 120 2.6 1.8 25 | <—
* Dade Bebring Dimension 93 3 31 1.3 X 76 23
= Aetrika AIeNOW [ 23 53 | 61 17 | &3 74 77
= Olvmpus AU system I 6 | 62 122 | 61 82 | 55
= Polute Scientinc s s | - TR - s |-
= Primus HPLC (aflnity) I 53 | 27 7 | 25 7.6 | 23 CV inter-laboratorio <3%
= Roche cobas ¢501 G 55| - a4 | - 75|
= Roche Cobas Integra [ 239 =5 | 34 TERES 77 | 36
= Roche Cobas Integra Gen,2 7z R EEE] 1.7 28 75 | 23
= Roche Hitachi (Tina Quant 1) [ e 585 | a2 (T 75 | 33
“ Tosoh Ale 2.2 Flus |18 54| as 124 27 s0 | 29
> = Tosoh G7 Aute HPLE 261 ¥ 24 12,3 K3 EX) 70
= Vitros £1 FS Chem Syst 66 57 36 123 44 7.7 4.0
“Aethods reporting Total I-'ﬁﬁ
Bio-Rad Variant [ 10 S 6.5 T N 39
Primus | 15 6.2 4.3 I 17123 I 10.0 29

Principali interferenti nella misura della HbA .

Emoqlobinopatie Interferenza analitica o biologica

Frazione labile Falsi positivi. No per metodi
cromatografici ed immunochimici

Insufficienza renale Hb carbamilata
Invecchiamento del campione Interferenza positiva

Ipertrigliceridemia Interferenza positiva per
metodi immunoturbidimetrici

Variabilita stagionale Discreto effetto ciclico

Processi emolitici falsi negativi (diminuzione vita
media eritrocitaria)

Aumento WBC Interferenze positive
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HbA HbX

HbhXie
HbAze

Separation of HhA
from HbX and HbA1c
from HbX1ec
Normal estimation
of FoFbA ic

HbX clutes with
HbAlc
Gross overestimation

of %HbA:

HbX1e clutes with
HbA e while HbA is
separable from HbX

Overestimation of
GHbAlc

HbX]c separates
from HbAlc while
HbX co-elutes with
HbA
Underestimation of
FoFbA e

HPLC

Separa le Hb sulla base
delle differenze di carica

Uno spettrofotometro
misura la concentrazione
di Hb in ogni frazione

Eluizione con tamponi che
aumentano la forza ionica

Risultati inesatti di HbAlc
si verificano quando HbX,
0 HbX1c non possono
essere separati da HbAO
o da HbAlc

Clinical Chemistry 54:8

00— 000 (2008

Endocrinology and Metabelism

Effects of Hemoglobin (Hb) E and HbD
Traits on Measurements of Glycated Hb
(HbA,.) by 23 Methods

Randie R. Little,"” Curt L. Rohlfing,' Steve Hanson,' Shawn Cennally,' Trefor Higgins,? Cas W. Weykamp,®

Mario D'Cesta,® Veronica Luzzi,® William E. Owen,® and William L. Roberts?

Effects of Hemoglobin C and S Traits on Glycohemo-
globin Measurements by Eleven Methods, William L.
Roberts,"” Sekineh .b‘@l‘"frr—Pour,2 Barun K. De? Curt L. Rohlf-
ing,* Cas W. Weykamp,® and Randie R. Little (* Department
of Pathology, ARUP Institute for Clinical & Experimental
Pathology, University of Utah, Salt Lake City, UT; ZARUP
Laboratories, Salt Lake City, UT; ? Department of Pathol-
ogy, University of Arizona, Tucson, AZ; * Departments of
Pathology & Anatomical Sciences and Child Health, Uni-
versity of Missouri-Columbia School of Medicine, Colum-
bia, MO; ” Queen Beatrix Hospital, Winterswijk, The Neth-
erlands; * address correspondence to this author at: ARUP

Clinical Chemistry 51, No. 4, 2005
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Effects of Hemoglobin HbE and HbD Traits
on Measurements of Glycated Hb (HbA,.) by 23 Methods
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Clinical Chemistry 54:8 (2008)
Effects of Hemoglobin C and S Traits
on Glycohemoglobin Measurements by Eleven Methods
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Calculation of HbA

What is
Hemoglobin?

What is
HbA,.?

How is HbA, . calculated?

Total Haemoglobin (THb)

HbF Ly, HbA a,pB, H bA2 a0,
< 2% of THb 95% of THb 2-3,5% of THb
HbA, HbA,
90% of HbA 6% of HbA

HbA,, HbA,, HbA,,
0,4% of HbA 0,4% of HbA 4-6% of HbA

]

HbA, ., HbA, .,
02%of HbA 0,29 of HbA

13



’ Different Hb fractions }77

NAME % TIME AREA

Cromatogramma

*x GLYCOHEMOGLOBIN REFPORT #

2006/12/19 11:15
TOSOH CORPORATION  V01.05

NO: 0001 SL 0001 - 03
1D: 0001 - 03

CALIB Y = 1.2283X + 0.0726——— Calibration equation

FP 0.0 0.00 0.00
HbA, fraction A1A 0.5 0.23 7.84
A1B 0.7 0.31 10.57
F 0.8 0.38 12.31
1 LAICH 1.5 0.48 23.68
HDA, fraction [ SA1C 5.3 0.59 66.41
. AO 92.3 (.88 1454.68 Total Area
Calculation HbA . TOTAL AREA]1575. 49 Sum of all areas
Area SHbA,_ x 100 HbA1C 5. 3% under the peaks
Total Area - Variant Area - F Area HbA1 6.4 % HoF 0.8 %
0% 16%
U.Ut+
HbA,, HPA1a
LHbA,
HbA; (SHbA,.)
HbA, 5

When variants are eluting in the H-VO, H-V1 and/or H-V2 window, they will be
automatically excluded from the calculation to ensure a correct value

T Possible Hb AD

TPossible Hb AS

TPossible Hb AC

HoAl 8.01 % HbF
0%

H3-VAR DETECT

H-v0| 39.31 1.04 502.83
IGTAL AREA 1278.30

HhAl1C B. 48%

1.01 %

28.91 1.18 327.70
TOTAL AREA 1133.50
HbA1C 5. 41%

HpA1 9,47 % HoF 0.97 %
0% 18%

P00 1.43 1.07  11.38
P01 0.22 1.40 1.79

HE-VAR DETECT

31,59 1.3 33163

TOTAL AREA 1051.5%

HbA1C 5. 55%

H
15%

HbAl 8.18 % HofF  0.65
0%

P00 5.20 0.80 37.08
P01 0.43 1.02 3.07
PO? 2,67 112 18.30
4.77 _1.23 34.05

TIB-VAR DETECT

P

14



Why on Total Area and not on area of HbA, ?

Ratio should be calculated using the total
amount of azﬁz and not only HbA,

{

* GLYCOHEMOGLOBIN REPORT *

2006/12/18 11:15
TOSOH CORPORATION v01.05

is only one fraction of the HbA

|

NO: 0001 SL 0001 - 03
1D: 0001 - 03
CALIB Y = 1.2283X + 0.0726
P 431
% TIME AREA
0.0 0.00 0.00
0.5 0.23 7.84
0.7 0.31 10.57
0.8 0.38 12.31
1.6 0.48 23.69
5.3 0.58 66.41
92.3 0.89 1454.68

TbTAL AREA 1575.49

HoA1C 5. 3%
HbA1 6.4 % HbF 0.8 %
0% 15%
U.Ut+
1.0
* ' Possible HbAD Pateet Chmatogras o e
cubdi Uil 13.20 patient
TOSOH CORPORATION V03,00 et i Ut J———
NO: 0OD1 SL 0OD1 - 01 st 10 o P 28
10: 0oo1 - 01 [ : IR0
CALIB Y = 1.1034K + 0.5728 - e
X » H-VO present - -
L of 39.31% et D e likw s
NAME H TIME AREA :: :: :; 13 B Fakd Pk
FP 0.00 0.00 0.00 an
ATA 0.76 0.24 5.77 2 B -
AR 0.77 0.3 5.88 I o a
F 1.01 0.38 12,97 L
LAICH 2.15 0.47 16.43 H %2 o =0
SAIC  6.48 0.50 40,87 -
AD 00.97 0.80 694.46 HbA, higher
than normal
H-VD  38.31 1.04 502.83
TOTAL AREA 1279.30
HbA1C 6. a48%
HbAl B.01 % HbF 1.01% Normal range
15%

0%

HB-VAR DETECT

can not be used

N

=]

BN Tasining castos Tarscerstns 4 B0 Temenist

Gt 60 £ 0N L8 0N A8 BN OGN UR UM 1M I8 1B 1N (@ G

— S




* GLYCOHEMOGLOBIN REPORT *

2008/03/10 12:54
TOSOH CORPORATION  V03.00
NO: 0005 SL 0001 - 06
1D: 0001 0%
CALIB ¥ = 1.1034X + 0.5726

P bbb
NAME 4 TIHE AREA
FP 0.00 0.00 0.00
AR 2.87 0.22 22.80
A1B 1.1 0.3 8.48
F 0.87 0.39 11.00
LAICH 1.81 0.48 14. 36
SAIC 5.41 0.59 34.86
AD 88.08 0.89 700.16

H-V1 28.91 1.18 327.70
TOTAL AREA 1133.50
HExA 1 C 5. 41%

HbA1 9.47 % HbF 0.97 %
o% 15%

Possible HbAS
patient

H-V1 present
of 28.91%

HbA, . is normal

P00 is glycated
HbS

P01 is not
significant

Patiert Chromatogram D 1003058
L Mo Pt [T Dot of bt 1553208
Buade: (0675 Thea. Pt 508
Cparar ] Dote ol amayuis: 1005008
Saecle Mambs: 010 Pl d Commat &1 Virat
Passeie  Vae % fmews  Aws  TowlAw Vgl
A w s ms Elssent Fackaeh Faced)
a " ™ 1M awA
F o "
Laice " »
“e 4
» (1]
L) 4
W 20
Pt oz i
et siret
L

" ¢ &

-:

W

»

[
&

[

3

3

1
3 1+ K 1
1

G G 6N EX G4 M G AT BB OB LD UM 18 B LY e 1B

POD 1.43 1.07 11.36 Result can be reported (=]
0.22 1.40 1.79 —
HB-VAR DETECT iy et __ i —E
* GLYCOHEMOGLOBIN REPORT * _
: Possible HbAC SeSCRISSE o
2008/03/10 12:51 .
TOS0H CORPORATION — V03.00 patient :
NO: 0003 5L o001 - 03 Last Kame: Sewt Pt Name: Ui Dot of birc 000008
1D: 0001 - 03 Bacode: 0001 -0 Thest Plate: 251
CALIB Y = 1.1034X + 0.5728 i o S
Sample boamb: 1100 i - wart
e 261 feiimicow  Gslomet )
NAME % TIME AREA Paosse Yam%  Dmimn  fw Do el
0.17 2.51 3 am o 251 s Bt Facterd Facts B
M 3;2'} 0.23  5.27 o @ e
AB 1.80 0.31 la.gg we W o ne
F 0.85 0.40 6. £ = 0 8
LAICH 1.10 0.48 ;?; - o
sA1C 5.56 0.58 32. - b 5 o .
A0 70,76 0.89 561.84 HbA,; is normal X nm o om  mm
L] 8 m b1
] 5 -3 28 12 n
H-v2  31.53 1.32 331.63 m W »
TOTAL AREA 1051.55 we  nm m ms
e
HbA1C 6&.56% b
[Lgr )
HbA1 B.19 % HbF 0.65 % A lot of PO 7
0% . 15% peaks > aged :(of s_f_.f _f:_\
[l SR e
- sample _b';a ‘.o.".‘:* o
e ;
b |
—_— — 1 £ 1 | |
& L
r s
3
5 1 1
POD 5.20 0.80 37.08 1 s v
PO1 0.43 1.02 3.07 S T T N )
PO2 2.67 1.12 18,30 o
PO3 4.77 1.23  34.05 =]
HB-VAR DETECT — — i
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# GLYCOHEMOGLOBIN REPORT #*

2008/03/10 12:47
[0S0H CORPORATION  VO03.00
NO: 0001 SL 0001 - 01
10: ooo1 - 01
CALIB Y = 1.1034X + 0.5726

P 681
NAME % TIME AREA
FP 0.00 0.00 0. 00
ATA 0.85 0.23 12.M
A1B 0.59 0.31 8.57
F 0.82 0.38 12.10
LAIC+ 1.16 0.48 16.92
SA1C 4.56 0.58 52.65
AD 93.78 0.90 1365.55
TOTAL AREA 1468.22
HoA1C 4. 568%
HbA1 6.00 % HbF 0.82 §
0% 154
>3

Possible HbAE
patient

HbA, is normal

E variant
under A0

Small shoulder
between SAlc
and AO >
glycated E

Patient Cremategran

Last Namme: Rt Fest e Ui
Baods: 001 Tieor, Pl 8
Opeester Anaiyrer; FEE
Sample Fomb: 00 g Comment:

Dol of it 3010008

st of iy 130130008

A 1] [F-] uM L H
A = an [T

F e [t 1

LaiCs » L] e

g am [t ] e

L an LU o

it matt

okieg

Dament Factard Fackedl
1 iiM b

7707 s
£ }’{*’ s
P

il

B

g3
|

SEHGE G 0N GW 48 GM 4 AN 0N

FEEEEERELL]

1 T

2008/06/08 14:15
10501 CORPORATION vD3. oo
NO: 0003 SL 0001 - 03
10: 0001 - 03
CALIB Y = 1.1895X + 0.4207

NAME % TIME AREA
FP 0.0 0.16 7.38
AlA 7.9 0.24 165.29
AlB 0.0 0.00 0.00
F 491 0.40 94.58
LAICH 0.0 0. 00 0.00
SA1C 0.0 0.00 0. 00
AD 37.0 0.88 71.38

H-¥1 78.4 1.16 699.76
TOTAL AREA 882,52

HibATC 0. 0%

HieAl 7.8 % HbF 48.1 %

POO 6.0 1.03 11.51
HB-VAR DETECT

221 A8

NOT DETECT 14:17

Possible HbSS
patient

H-V1 peak of
78.4%

HbA, of 0.0%

No HbA present
because HbSS

No HbA, prese
Remark: Possible HbSS

Fabent Chromatogran ]
N Pl Fis ame: Lkt Dt of bt K008
;. (001-23 Toaor, P

Oy Ansbyer: b8 e o s SRCE0H
Samgie om0

» ™ ™ L Ewmert Facie . Fackrd
A ] L L+ 1 e 0
F & o e
e (1] bt ]
L] (1 it nH
Lol e 1" -
Aesgw HGH
et b2
St Vemon
Vet et -
s 7 s
b( k4 ’,‘ _;f kf \,
A ) ¢ £

1 %

MEET A7 UM AN G 4 80 60 GN BN LD 1B 1M 0 X L8 1%
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L RT %

2008/06/09 14:17
TOSOH CORPORATION  VD3.00
NO: 0004 SL 0001 - 04
10: 0001 - 04
CALIB Y = 1.1885X + 0.4297

NAME % TIME AREA
FP 0.0 0.6 18.07
A 6.8 0.23 19.54
AB 0.9 0.30 2.685
F 7.6 0,38 21.70
LAICH 4.0 0.48 11.48
SA1C 2.6 0.85 6,32
AD 73.6  0.91 211.7

H-¥1  43.6 1.16 671.48
H-v2  37.7

TOTAL AREA 1540.51
HbA1C 2.68%

HbA1l 10.3 ¥ HbF 7.5 %
X 15%

FOD 5.3 1.03 15. 36
HB-VAR DETECT

Possible HbSC
patient

H-V1 peak of
43.6% > HbS

H-V2 peak of
37.7% > HbC

HbA,. is lower
than normal

2.6% is not

HbAlc - no

HbA present
because HbSC

Patient Chromatogram e GO0

Last N Pt Fisthame: oo Dl o i GRG0
Bureode: (00104 Thase Puse:
Do sty HRGR Dl of syt SOB0H
o —— Flagh Commant £ Vit
[ % Tmesms  bw T Pkl
L 1] o PN ] Dasart Focr 4 Fackr
Ak a8 az e L
i o 0 2
F L] o ar
L @ oa Tid
£ 28 o s
" ns ] mn
L 51 1 £+
it as ] [T ]
W 7 8 ]
S+

1 '
1 3 |

g

P
O 6N 6B W GH BB A7 GR Gk 1D 1B (4 18 1D L@ i

=

IENDA OSPEDALIERA OSPEDALI RIUNITI DI BERGAMO

Confronto fra due metodi HPLC nella rilevazione dell’HbA,

in campioni con e senza varianti emoglobiniche

Freddi C.*, Amboni P.*, Nani C.*, Maestroni C.*, Calufetti 1.*, DeMarinis R.°, Ottomano C.*

* Dipartimento di Medicina di Laboratorio, Laboratorio Analisi Chimico Cliniche, A.O. Ospedali Riuniti di Bergamo, ltaly

° Tosoh Bioscience, S.r.l., Torino, Italy

biochimica clinica, 2008, vol. 32, n. 5
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Numero campioni processati : 287

Campioni rilevanti picchi anomali con richiesta dosaggio HbA,,
Campioni con probabili varianti con richiesta dosaggio Hb Patologiche
Dati emocromo

Sangue intero ( K,EDTA / Litio Eparina )

Processati in tempo reale

Conservati a 2-8 T se analizzati entro 7 giorni

A N N N N RN

Congelati e scongelati se analizzati oltre tale limite di tempo

g Tosoh H723G7BetaThal Mode
Tosoh HLC-723G7HbAlc Variant Mode

#% THALASSEMIA  REPORT
® GLYCOHEMOGLOBIN REPORT *=
OEP.RIUNTTI <G>

e

TOS0OH CORPORATION vOo1. 156 TOSOH CORPORATION v01.16
NO: NO
1n: [CH
CALIB ¥ = 1.1081X + 0.B664 CALIB F ¥ = 0.9878X
AZ ¥ = 1.8156X
™ 836 TP 2OT4
NAHE % TIHE AREA NAME % TIME AREA
FP 0.0 0,00  0.00 F 8.4 1.11 1B1.18
AA 7.8 0.31 14,23 AD a.2 a3.22 166.08
A8 0.0 ©0.00 0.00 Az 4.8  4.12  &6.07
F 8.7 0.82 77.87 i 6.0 0,00 0.00
LAIG+ 0.0 ©0.00  0.00 54 72.4  8.03 1378.88
5. 0.70 7.78 c+ 0.0 0. 00 0.
faw ?? ? 108 128,78 TOTAL AREA 1804, 11
8. ax
H-V1  71.4  1.44 841,98 S-4%
TOTAL AREA 888, 85 —
HiExA 1C 5. 2%
HboAtl 13.1 % HBF B.7 %
0% 15%
POD 1.8 52 34,14
PO1 .6 1.81  27.7%
POz 0.7 41 13.82
POO 8.6 1.32 15,60 PO3 0.6 2.85 9.35
PO1 7.6 1.82 13,44 PO4 0.7 6.23 12.84
POS 1.8 B.GE 2
HECVAR DETECT POB 1.1 6.87 20.24

19



Menarini Adams Alc HA-8160

seEEREEE [A-RIE0 V.35 perneie

22-02-2008 14:35 FORT Ho. 0002 whbkbErd: HA-Q1R0 VT.35 veeeeeens
NEAS Mo, PORT Mo,
D MEAS No.,
o
Ale 5.8 % HWF 0.3 %
HAle 4.8 % WF 11.3 %
ﬂ Al 7.9 % Al —.— %
- Sec Area %
Sec Area ]
Pl ] 09 Pl 9 1462 20.8
P2 18 1.9 P2 F 2 T 1.3
P F 20 0 0.3 F3 L-Ale 45 a0
P4 L-Alc k. 4 1.8 Pd s-Alc B4 74 4.1
PS s-Alc 82 199 5.1 PS5 4D 132 5058 15.8
PE AD 133 35040 80.0 PG 5/C Window 14T 21N2 B7.0
Total 307 Total m
Column No.02 o Colum Mo.02
GAINT "0.877 GAINZ "0.068 GAINT "0.907 GAINZ "0.06"

F

Menarini Adams Alc HA-8160
Tosoh HLC-723G7HbA1c Variant Mode

I due sistemi, su campioni normali (269), presentano una buona correlazione
(R?=0.9843)

y=1,0168x-0,0255

R%=0,0843 Menarini 8160 vs Tosoh G7

16,0

14,0

12,0 4 //
10,0

8,0

Tosoh G7

6,0

4,0 *

2,0

0,0 T T T
0,0 2,0 4,0 6,0 8,0 10,0 12,0 14,0 16,0
Menarini 8160




HbS variante omozigote

: inesattezza analitica :

(assenza o verosimile sottostima)

sereenny HA-3160 v?_%méﬂuun » GLYCOHEMOGLOBIN REPORT = #% THALASSEMIA  REPORT s
MEAS Mo e OUSP.RIUNITIE <BG>
n hlll?su“ CORFORATLON vo1. 18 TOS0OH CORPORATION voi. 16
: N
1D: 1o
CALIB ¥ = 1.1081X + 0.8664 CALIB F_ ¥ = D.0878X
AZ ¥ o 1.B168X
Area ¥ w 636 T 2074
P 5 0.0 NAME % TIME  AREA e %
P2 g 0.0 FP 0.0 0.00 0,00 F B.4
] 2 1233 0.0 A1A 7.9 0,31 14,23 an 8.2
" 1 B 0.0 AlB 0.0 0.00 0.00 Az 4.8
3 M6 1060 0.0 f gropk2 oA 2 W
1EE LAIG+ 0.0 0.00 0.00 (B 72. 4
Total sme 6.2 0.70 7.78 o TOTAL AREA 1804, 11
AD 71.7  1.08 128,78 804.
No Alc peak
; 8. 4%
Littla area 71.4 1,44 641,98 A, 8%
Calumn No.02 o
GAINI "2.43 GAIN2 007 TOTAL AREA 690, 85 X :
: HBA1TC 5. 2% ] )
HeAl 13.1 ¥ HOoF B.7 %
0% 16%
I - POO 1.8 0.6 34,14
PO 1.5 27.75
— P02 0.7 13.82
]Eﬂ PO3 0.8 8.36
P00 6 1.3 5,50 FO8 0.7 12. B4
(sec) bor ? ; : }': 4 POS 1.8 34,21
- : POB 1.1 20,24

HbS Vvariante omozigote

: inesattezza analitica :

(assenza o verosimile sottostima)

ks HA-BIB0 V7,35 wxeexsees * GLYCOHEMOGLOBIN REPORT * s THALASSEMIA REPORT %
PORT Mo, OSP.RIUNITE <BG>
MEAS No.
D TOSOH CORPORATION VD1, 18 TOSOH CORPORATION V01,18
NO': HO:
10: 10:
Hodle 4.8 & HWF 11.3 % . - —_— CALIB F_ ¥ = 0.9817X
M ———— CALIB Y 1.1081% + 0.6664 AZ Y 1.6B41%
NAME i I TET
Sec Aren % F * [']I’ I’;*] 3'.'53 T 213z
F 9 1462 20.8 0,33 36.68 NAME X TIME AREA
P2 F | 3BET 11.3 0.00 0.00 F 12.3 1.07  131.84
P3 L-Ale 45 200 3.0 0.54 158,45 A 13.4  3.20 142.72
P4 sl 64 4.1 .00 0.00 a2 A
_PS_AD 132 5.6 0.88  10.88 [Ic;: 316 ;3_n"1 r:.r\Jﬁl.I:-I;]
PG 5/C Window 147 21712 &7.0 1.08 218.75 T LY T T T T
Total 32391 5.8 1.4 780.00 TOTAL AREA 1067.58
Column No. (2 _ ) L=
BAINT "D.90" GAIN2 "0.08" TOTAL AREA 1219, 88 8. B%
10 ) ’ [ HbBA1C 4. 7% ]

HbA1 17.8 % HbF 12.8 %
0% 15%

PDO 3.1 0.51 32.983
PD1 1.7 1.80 18. 168
PD2 0.8 2.30 0.60
P03 1.0 6. 20 11.16
PD4 2.1 6.61 22.81
PDE& 1.8 6.87 16.72




HbS Vvariante eterozigote

Sovrapponibili

sEEsieess HA-BIE0 V735 seseeeses « GLYCOHEMOGLOBIN REFORT * % THALASHEMIA REPORT =%
PORT Mo, OEP.RIUNITL <BG>
15"5 m' - TOEOH CORFORATION vioil. 16
TOSOH CORPORATION — VD1.1§ NO
. o:
(e 5.5 8] wr o.2 & i GALIB £ v - 1. 0002x
v N = . B26L
b -4 X CALIB ¥ = 1,1081X + 0.8654
5 " ‘ T 1724
Bac rea " -
NAME % TIHE  AHEA A . e e
:; & €6 1.5 Ep 0.0 0.23 6,81 F 0.8 068 & Ba
15 148 1.1 A1A 0.8 0.31 15. 68 AD 62.6 3.20 @63, 67
FF 2 3% 0.2 A1B 0.8 0.41 1s.04 Az 2.9 208 as.a3
F4 L-Alc 40 A1 1.7 F 0.6 D0.52 16.21 [ 51.3 ©6.04_ 667 30)
P5 s-Ale 65 660 4.8 LAIGH 2.2 0.B1 40.56 TF LA TR E— T 00
PG AD 133 1260 57.2 SAIC 5.7 0.70 90.07 TOTAL AREA 1818, 10
:::“? Window 146 2%% 3.8 AO a4 o7 aanr.m - : 0. S
AZ: 2. L%
Colum No.02 a4 1.44 878.35
AN LIS Gz "0.08 TOTAL AREA 2874.71 B
1 - . . [ HBeA1C & 7')'.]
- - . HoA1 7.4% HeF 0.B %
1 o e )
-1 Poo 0.6
R . PO1 0.4
e=Ale PO2 0.1
e POa 0.3
PO4a 6.7
2, POS 2.5
14 I&,’ + 1 1 L POB 0.7
0 T2 180 b b
" (sec) HE-VAR DETECT noe i
HbC variante eterozigote
Sovrapponibili
aRsskans QLRG0 VT.35  sseeesene . . ]
PORT No. # GLYCOHEMOGLOBIN REPORT * % THALASSEMIA  REPORT #%
FD” No. OSP. RIUNITI <BG>
TOSOH CORPORATION  VO1.16 s vor 1
NO: OSOH CORPORATION 01.16
g:adw oex| B i
- CALIB ¥ = 1.1081X + D.6B54 e v - 6 e01rx
AZ ¥ = 1.5641X
Pr Sec n‘;?g 1 i NAME % TIME  AREA
) 15 I FP 0.0 0.23  2.77 1P z2OB
P F » 150 04 ATA 0.8 0.31  8.80
Pd L-Alc 3 ErR AR 0.8 0.41 9.29 NAME s
PS s-Ale 83 1372 5.8 F Toea e AQ 5.8
R & SR | bne iops g #
PT S/C Window 147 18178 43.5 3¢ 33 07 ess. 21 &l a8
Total 41795 e ' (ca 34,5
Column No.02 33.3 1.67 506,82 TOTAL AREA a7z,
GAINT "0.52" a2 004" TOTAL AREA 1781.88 : S: 8%
T ! . . [ Hixa 1 C G. 0% ]
] ' . ) HbA1 7.8 % HOF 0.7 % —
] ) x 151
b o ] [ . ]
A L L Il i n POO 0.6 0.31 65.75
0 B 190 T PO 0.4 0n.81 4.16
— { ) POO B.3 1.43 74,23 P02 5.3 1.80 61.43
RSC, o 2 81 27.58 PO3 2.6  2.41 24.60
1 v P04 0.8 6.18 B.77
POB 0.3 6. 49 2.99




HbD Vvariante eterozigote
Sensibile sottostima

Menarini Adams

Tosoh
HLC-723G7HbALc Variant Mode

Alc HA-8160
RERIERRRE HA-8160 V7.35  ®Rkkeckne
PORT No.0001

MEAS No.
1D
HF 0.2 %
HBA - B

Sec Area %
P1 5 123 0.4
P2 9 171 0.5
P3 15 233 0.7
P4 F 21 52 0.2
P5 L-Ale 39 471 1.4
P6 s-Alc 65 1239 3.8
PT AD 133 30468 93.0
Total 32757

Column No.02

GAIN1 "0.80" GAINZ "0.08"
4 . N B

180
(sec)

il

* GLYCOHEMOGL OBIN REPORT =

TOSAH CORPORAT TON

V1,15

NGO
ID:
CALIB ¥ = 1.1001X + 0, B654
NAME % TIME AREA
FP o.o 0.23 a. 49
AlA 0.6 0,32 6. 66
AR 0.6 0. 41 B.37
F 0.6 0.53 8.24
LATC+ 2.0 0.81 21.87
SAIC 5.8 0.70 53,29
AD BE.8  1.07 943,01
H=VO 201 1.25 440,47
TDTAL AREA 1544, 73
[ PlkEs A 1 5. 8% ]
HbA1 7.0 % HbF 0.6 %
15%

ox

& THALA

SEMIA REPORT ==
OSP.RIUNITI <BGE>

HOM CORPORAT [ON Vo118

10:
CALID F ¥ . 000K
A

1. BREDXK
T inw7
1 1ME AREA
0.81 a, 07
3.21 B816.78
T 12 39
G.aB__aza. 86 ]
T T
0, 00 0,00
AREA 1618, 81
0. S
1. T

roo 0.4
POl 0.%
PO 0.3
FO3 6.0
PO4 3.2
POB 0.1
PO6 0.9
rO7 .0
POS -1
POB 1.8
P10 [+]

Grazie
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