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Hemoglobin (Hb;' M, 68 000) is the oxygen-carrying moi-
ety of erythrocytes. It is a polypeptide tetramer, globular
in structure, and consisting of two pairs of unlike globin
chains|(i.e., a plus B, 8, or y),|which form a shell around
a central cavity containing four oxygen-binding heme

groups each covalently linked to a globin chain. In healthy f' -
adults, |-95% of the Hb is Hb A (a,8,}|with small amounts i |
(<<3.5%) of Hb A; (@,8,)|and|Hb F (a,y,) present.|During HbA 7(,”!
embryonic development, “pre alpha” { globin chains l :
contribute to embryonic Hb. During tetal development, ] b§ 1d
B-like globin chains € and y contribute to the Hb (7). HBE M!ﬁé‘ HbA2

Clinical Chemistry 46:8(B)
1284-1290 (2000

Laboratory Investigation of Hemoglobinopathies ( WJ

and Thalassemias: Review and Update

Gwenporyny M. Crarke and Treror N Hiccrns
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Analysis of Minor Hemoglobins by Matrix-Assisted
Laser Desorption/lonization Time-of-Flight
Mass Spectrometry

Karin Zorpricer,! Markus Scrvueer, Makus Scamin,' Sie Dok ?
Prrer Kueverr 2 Thowas Kuster? Cravs W, Hezaass 2 and Heez Troxt e

The exact quantification of minor Hbs has important

diagnostic implications. For example, HbA, is a marker

- hor diabetes mellitus (1, 17); HbA g3, and HbA, 44, are

increased in uremic and diabetic patients, respectively (4);
and the controversial influence of Hb-acetaldehvde ad-

tence ot tetal Hb, B-thalassemia intermedia, B-thalassemia
major, and specibic drug treatments (18). Increased HBF is
known to inhibit the polvmerization of HbS, and the

--------- meritering-of HbE concentrations during the follow-up

and treatment of patients with sickle cell anemia is
mandatory. {HbA; is increased in B-thalassemia and in
megaloblastic anemia (1) but is decreased in a-thalasse-

mia, iron deticiency, and sideroblastic anemia (1, 18).
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Disorders of globin chain synthesis, both thalassaemias and
structurally abnormal haemoglobins, are common in the
U.K. and constitute a significant public health problem.
Diagnosis may be required:

1) To confirm a provisional diagnosis, such as sickle cell disease or beta-
thalassemia major;

2) To explain a hematologic abnormality, such as anemia or microcytosis;

3) To identify an abnormality in the presymptomatic phase, as in neonatal
screening;

4) To predict serious disorders of globin chain synthesis in the fetus and offer
the option of termination of pregnancy;

5) To permit genetic counselling of prospective parents;

6) As preoperative screening for the presence of sickle cell disease.

British Jowrnal of Haesmatology, 1998, 101, 783-792

Guideline 6“,“{

THE LABORATORY DIAGNOSIS OF HAEMOGLOBINOPATHIES
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reagents for techniques such —rmmce liquid
chromatography|(HPLC)|and isoelectric focusing|(IEF) have
led to their introduction in many laboratories. Immunolo-
gical methods for the identification of variant haemoglobins
have also become available. There is therefore a need for an
updated guideline defining the role of new techniques in
relation to ftraditional techniques.

British Jowrnal of Haesmatology, 1998, 101, 783-792

Guideline G‘“J

THE LABORATORY DIAGNOSIS OF HAEMOGLOBINOPATHIES
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FIGURE 1. Preliminary hemoglobinopathy considerations based on complete blood cell count (CBC) [7,10-14,16,18]. MCV indi-
cates mean cell volume; Hb, hemoglobin.
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Proceed to Fig 3. Investigation for o-thalassemia trait.

Laboratory Hematology 9:237-245
© 2003 Carden Jennings Publishing Co., Ltd.

Good Practice Guidelines for Laboratory i "
Investigation of Hemoglobinopathies

Joun D. LarrerTy,"? JouN S. Waye,"? Davip H. K. CHur,™?
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Further Investigation of Abnormal Findings [7,9,10,17-19]*

Hemoglobinopathy Investigation Finding Confirmatory Investigative Technique

Hb 5 Hb 5 solubility screent
Altzrnative Hb variant detection technique can be used but is not required.

Hb Hb 5 solubilicy screent
Altzrnative Hb variant detection techniqued

Cther common Hb variants, eg, Hb E. Hb © Punjab, Hb Lepore Altzrnate Hb variant detection tzchniqued

t-Thalassemia (Hb H inclusion body positive) Genctype confirmation by D'NA investigation if patient is involved in a pregnancy or
planned pregnancy

Suspect ti-thalassemia DMA investigation if patient is involved in a pregnancy or planned pregnancy.

Rare Hb variant Altzrnative Hb variant detection techniqued
Functional tasting and subsequent ONA investigation if the patient iz invelved in a
preghancy or planning pregnancy or there is evidence of clinical significance, ie, Heinz
body—induced hemalysis, abnormal oxygen affinity, unexplained cyanosis

Laboratory Hematology 9:237-245

© 2003 Carden Jennings Publishing Co., Ltd.
Good Practice Guidelines for Laboratory i f

Investigation of Hemoglobinopathies

Joun D. LarrerTy,"? JouN S. Waye,"? Davip H. K. CHur,™?
Lmnpa CRAWEORD,? ANNE RaBy,” HAROLD RicHARDsON®
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Isoelectric focusing (IEF)

The haemoglobins which can be distinguished from each other
by isoelectric focusing differ between diflerent instrument/
reagent systems (Table I). In addition, an increased percentage
of haemoglobin A2 may be observed but this technique has
not been validated for haemoglobin A2 quantification.

Variant haemoglobins which can be distinguished from each other by isoelectric

focusing.®

Instrument/reagent system Distinguished from each other

Isolab AL F S, C, D-Punjab, G-Philadelphia/Lepore, EfA2/0-Arab
Helena Rapid Electrophoresis A, F 8. C, D-Punjab, G-Philadelphia, E/A2, O-Arab
Pharmacia Phast Information not available

British Jowrnal of Haesmatology, 1998, 101, 783-792

Guideline G‘“J

THE LABORATORY DIAGNOSIS OF HAEMOGLOBINOPATHIES
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High-performance liquid chromatography (HPLC)

HPLC can be used for the quantification of haemoglobins A2
and F and the detection. provisional identification and
gquantification of variant haemoglobins. The haemoglobins
which can be distinguished from each other vary somewhat
between different instruments and reagent systems.

Variant haemoglobins which can be distinguished firom each other by high-performance liguid
chromatographw.®

Instrument/reagent system Distinguished from each other
Primus Variant System 99 A, F 5. C, EfAZ2, D-Punjab, G-Philadelphia, O-Arab
Kontron Instruments Haemoglobin System PV A, F 5. C, EfAZT, D-Punjab, G-FPhiladelphia
BioRad Variant (2 thal short program’) A, FE 5. C. EfAZ, D-Punjab. G-Philadelphia, O-Arab
Glycomat 765 "‘Green’ Kit

In Hb A2 mode A, Fi, S, C. D-Punjab/[E8Philadelphia/E/A2

In variant mode A, F 5. C, D-Punjab, G-Philadelphia, EfA2
Glycomat "Gold’ Kit {also Biomen Gold Kit)

In HbAZ mode A, F 5. C, D-Punjab/G-Philadelphia. E/AZ2

In variant mode A, E S8, C, D-Punjab, G-Philadelphia, EfAZ2
Shimadzu Industry Standard HPLC S8, D-Punjab, G-Philadelphia, C. EfA2, O-Arab
Protech Scientific Ltd, HaemaChrom Information not available

British Jowrnal of Haesmatology, 1998, 101, 783-792

Guideline M

THE LABORATORY DIAGNOSIS OF HAEMOGLOBINOPATHIES
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Clinical Chemistry 50:10
1736-1747 (2004

HPLC Retention Time as a Diagnostic Tool for
Hemoglobin Variants and Hemoglobinopathies:

A Study of 60 000 Samples in a Clinical
Diagnostic Laboratory

Arva Joutovery,! Joanw Hapzi-Nesic,! and Micaar. A, Narpr®
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HPLC Retention Time as a Diagnostic Tool for
Hemoglobin Variants and Hemoglobinopathies:
A Study of 60 000 Samples in a Clinical
Diagnostic Laboratory

Avva Jourovsiy,' Joan Hapzi-Nesic," and Micnar A Naror™




p-thalassaemia (7.5 minute) mode examples

Marmal FPatient Example

MAME % TIME AHEA
2 1.3 0,83 21.47
Al 83.5 3,17 1366, 22
AZ Do 4,03 23,85
0+ 0.0 0,00 0,00
St 0.4q 0. 00 0. 0o
C+ 0.0 {2, 00 0. 0o
TOTAL AREA 1635, 8C
F T 1. 3
A2 S 22
kT i “
004
?Ql:‘_‘_:‘_,‘—'.:.?"—:—-m-—-—-
.0 - i

B-thal-Trait Fatient Example

MNAME % TIME ARE A
F 3.5 Q.83 B7.42
AQ 71.3 3.17 1182. 82
A2 B.1 4.08 45. 67
0+ 0.0 (.00 .00
S+ 0.0 0.00 0.00
C+ 0.0 0,00 a.ao
TOTAL AREA 18549.00
=2 b 3. 5%
x 5. 1%
i “
f — # £
L tl:==‘E$EE:
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Screening for Hemoglobinopathies During Routine Hemoglobin
Alc Testing Using th€Tosoh G7 Glycohemoglobin Analyzer
L. Brannon Thomas 2 Steven J. Agosti,:2 Mary A. Man,! and Stephen M. Mastorides!:2

! Department of Pathology and Laboratory Medicine, James A. Haley VA Medical Center, Tampa, Florida;
2Department of Pathology and Cell Biology, University of South Florida, Tampa, Florida

The retention times (RT) {(min) observed for various Hb variants and hemoglobino pathies.

Hb variant e Mutation (7)(8) Migration partern (7)(8)  Sickle rest Mean BT 5D
Hb A8 252 B aGlu—Wal Alkaline Aeid: + 1.44 0.02
A+ § position
Hh 55 2 B aGlu—Wal Alkaline 4eid: + 1.43 -
5 position
Hb AC 82 f &Glu—Lys Alkaline: A+ Ay - L.66 0.03
Acdd: A+ C
Hb CC 2 f &Glu—Lys Alkaline: A, = L.&7 =
Acid: C
Hb 8C 1 B aGlu—Wal Alkaline 5 + A, + 1.40, 162 -
i Glu—Lys Acid: S+ C
Hb  Harlem traic 2 B & Val, 73Asn Alkalines C + 8 + 151 =
Acid: §
ot chain variant 13 1 o T3Asp—Tyr Alkaline: anodal o S s 1.32 =
Acid: &
o chain variane 2B 4 Various Alkealine: A + § s 152 0.0z
Acid: anodal 0 S
D craies 9 B 121Gn—Gln Alkealine: A + § s 1.264 0.05
Acid: &
5 rraief 4 o 68Asn—Lys Alkealine: A + § - 1.27 0.05
Arid: &
Hb | variant (Baltimore) 4 B 16Gly—Asp Alkaline: Fast migration s 1.01 0.0l
Arid: &
Hb Raleigh 2 B 1Val—ac-Ala Alkaline: A - .66 -
Acid: A+ F
Hb Lepore 1 Fusion, f and & penes Alkaline: 8 - Mot detected -
Acid: A




Variant name
Hb Barts
Hb H
Hb F
Hb F
Hb Hope
Hb Camdean
Hb J-Cicfiord
Hb Austin
Hb N-Baltimore
Hb Fukuyama
Hb FannirLubbock
Hb J-Anatolia
Hb J-Mexico
Hb J-Mearut
Hb J-Taronto
Hb J-Bangkok
Hb Ty Gard
Hb Kl
Hb &,
Hb New York
Hb Twin Peaks
Hb Lepors
Hb CHran
Hb A,
Hb E
Hb OsuChristiansborg
Hb G-Honalulu
Hb KorleBu
Hb C-Punjaby
Hb G-Philadelphia
Hb E-Saskatoon
Hb S
Hb Manitoba
Hb Montgomery
Hb &5°
Hb QThailand
Hb Hasharon
Hb Cuarab
Hb G-Siriraj
—» Hic

!

Wl

!

!

e = =
%D._xq’.
¥

e
-
%HMMJ-;%MPPPMMMHMQMHMH

=

o
R00 o~ 00 = G

ABET"

Hemoglobins seen.

Retention time.® min %Hb
0.2 ND
0.2 125 (4.0
0.5 ND
1,10 (0.017) L.00E)
1.39 (0.007) 45.0(2.2)
1.60; 148 524, 40.3
1.60 247
1.68 (0.017) 47.1(0.4)
1.70(0.031) 47.8(0.9)
1.72; .72 —
1.75 (0.024) 35,0020
175, 176 19.9;21.2
1.74; 1.78 22.7;22.3
1.88; 1.88 25.4; 25.2
1.04 B
2.02 436
2.20 341
2.26; 2.26 (4.93; 487/ 26.8; 23.5(7.0; 7.3f
2,43 (0.041) 6.3 (1.5)
2,43 (0.0100 Doss not separate
Appears as hump Dioes not separate
3.37 (0.019) 121 (1.5
3.40 477
3.63(0.035) 27104
3.60 (0.069) 30.3 4.0/
377 44.0
3.86 274
3,02 (0.050) 465 (3.7
4,18 (0.007) 331 (1.8
4.22{0.037) 26.4 (6.6
4.34; 432 30.3; 404
4.51 (0.030) 34.0 4.1
458 165
4.58 (0.020) 15.7 2.2
4.58 (0.030) 1.2004)
4.67 203
4.8310.016) 17.9 (1.5
4,91 (0.008) 250 (2.0
5.08 242
5.18(0.013) 25.6 4.0

ATime,” months
3z
3z
3z
3z
3z

Variant®
¥4
A4

B 135Gly—Asp
B 131GIn—Glu
o 15G—Asp
B 404rg—Ser
B 95Lys—Giu
B TTHis—Tyr
B 119Gly—Asp
a Gllys—Thr
a 54GIn—=Glu
a 1204la—Glu
o BAla—Asp

B 5EG—=Asp
B 124Pro— Gin
B oaval—het
A 113al—Glu
a 113Leu—His
&p-hytricl

B 22GIu—=EIn

B 26GIu—Llys
B B2Asp—Asn
a 30GIu—=GIn
B T3ksp—Asn
£ 121Glu—Gln
e GBAsn—Lys
B 22Glu—Llys
2 EGlu—Val

a 1025er—=Arg
o 48Leu—irg
& 16G—arg
e T4Asp—His
o 47Asp—His
B 121GIu—Lys
B TGlu—Lys

B EGlu—Lys

Clinical Chemistry 50:10
1736-1747  (2004)

HPLC Retention Time as a Diagnostic Tool for
Hemoglobin Variants and Hemoglobinopathies:

A Study of 60 000 Samples in a Clinical

Diagnostic Laboratory

Arva Jourovery,! Joan Hapzi-Nesic,! and Mrenaen A, Naror®

Table 1. Manufacturer-assigned windo

Paak mame
P1 window
F wincow
P2 window
F2 window
An window
A window
D window
5 wincdow
Zowincow

Variant 1l HPLC system

for Blo-Rad

|

Retention tims, min
063085
0858120
1.24-1.40
1.40-1. 80
180210
3.30-3.80
380430
420470
4 00530
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Conclusions: The retention time on HPLC is reliable,
reproducible, and in many cases superior to conven-
tional hemoglobin electrophoresis for the detection and
identification of hemoglobin variants. Confirmatory
testing by electrophoresis can be eliminated in the
majority of cases by use of retention time, proportion of
total hemoglobin, and peak characteristics of HPLC.

A Study of 60 000 Samples in a Clinical
Diagnostic Laboratory
vy, Joan Hapzr-Nesic,! henags A

Clinice! Chemisiry S0:10
17361747 (2004)

HPLC Retention Time as a Diagnostic Tool for

Hemoglobin Variants and Hemoglobinopathies:
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Summary of Hb variant retention times by HPLC.

| In summary, we agree with the
No. of variants
Peak Retention time on the Bio-Rad Variant, min Mayo Joutovsky et al. (1) al.lthDI'S that the re-tentlc}n tlme Db-

P1 window 0.63-0.85 1 0 P . _
e ooT0s : ° tained by HPLC, as well the percent
o 0:03-1.25 : ° age of the variant and the appear-
Between P, and P- 1.43-151 7 0 ance of the chromatogram, are very
P, window 1.51-1.71 23 9 N . .
Between Ps and Ag 171101 17 0 useful pieces of information that can
An window 1.91-3.03 76 6 b - bl - .
oo A an A, oo ° : help in the identification of many Hb
A, Window 3.39-389 27 5 variants. However, the overlap of
D window 3.89-4.31 26 3 . . .
S window 4.31-4.63 30 5 retention times of variants precludes
Between S and C 4.63-4.90 29 1 e wlw . . e . .
C window 4.90-5.30 8 3 definitive identification of Hb wvari-
e = - ants by HPLC alone. HPLC should
A recent search of the hemoglobin not be used as the sole means of
variant database  (http:/ /globin. Jentificati FHb : :
cse.psu.edu) showed that there are ldentification o _Vaﬂdnts’f partic-
currently known pB-chain vari- Lllaﬂy for laboratories that analyze
ants E.’ll"ld variants of either the - C}n]_y Small numbers Df Samples
or a,-globin chain.

by HPLC James D. Hoyer’
Regina M. Scheidt

Clinical Chemistry 51, No. 7, 2005
Identification of Hemoglobin Variants ( M
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« Hb E elutes in the A, window
(range, 3.61-370 min). We have British Journal of Haematology 1998, 101, 783792
identitied |18 other Hb variants| in-
cluding 13 B-chain variants, that
have a retention time that overlaps
with the retention time range of Hb

Guideline

THE LABORATORY DIAGNOSIS OF HAEMOGLOBINOPATHIES

E.

« Hb S elutes in the S window (range, . -
4.38—4.50 min). We have observed Automated HPLC systems
28 variants |that have a retention When are further tests indicateds The nature of any variant
time that overlaps with the retention haemoglobin detected by HPLC which is of potential clinical
time range of Hb S, including 10 relevance (e.g. for genetic counselling) should be confirmed
other B-chain variants. by an alternative technique.

28111111

by HPLC James D. Hoyer’
Regina M. Scheidt

Clinical Chemistry 51, No. 7, 2005
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Separation of haemoglobin HbE and HbA, by the fully

automated, high-pressure liquid chromatography Tosoh
HLC-723 G7 analyzer

G. LIPPI*, M. R. CARTA", G. L. SALVAGNO*, F. BELLORIO*, M. MONTAGNANA*, G. SOFFIATI',
G. C. GuIDI*

(a} (1) (&) (3) (1) (2) (3)

HbA ------- - - - - -

HDS -===--===mmm

HbC-—==——— - coiaialt L2
(b} 1) 2 (3) (1} (2) (3)

HbC -w==———-—-—- -9

HbDS -----------~-- - — .

HDA, - - - - -+ - — — - HbE

Figure 1. Elecirophoretogram of hemoglobins on aga-
rose gel at (a) alkaline (8.6) and (b) acid (6.0) pH.
Lane 1: haemolysate from a normal subject;: lane 2,
haemolysate from a subject with double HbS and

HbC heterozygosis: lane 3, haemolysate from a sub-
ject HbE heterozygosis.

{a:t"' D58 airg nEs {b}
HbA — | | ] HbA —»
|1 M. ; : HbA,

HbF i| | ‘ HDAZHBE |

l we o % | ' HbF = HbE
E g |

. |

Fill 1]} i&h 4] "

Figure 2. Elution patterns of a patient heterozygous
for the HbE hemoglobin variani. (a) Elution pattern
on the Menarini HA-8160. The HbA, peak is super-
imposed with that of HbE and it is indicated as 'A2/
Var'. The quaniification of the peaks is 1.0% HDF,
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Separation of haemoglobin HbE and HbA, by the fully

automated, high-pressure liquid chromatography Tosoh
HLC-723 G7 analyzer

G. LIPPI*, M. R. CARTA", G. L. SALVAGNO*, F. BELLORIO*, M. MONTAGNANA*, G. SOFFIATI',
G. C. GuIDI*
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Haemoglobin electrophoresis on cellulose acetate at alkaline pH i

(pH 8:2—8:6) gomps | l

; . - Cﬂ ~ - -
Cellulose acetate electrophoresis enables the provisional

identification of haemoglobins A, F, S/G/D, C/E/O-Arab, H

and a number of less common variant haemoglobins. With ﬂ"*
good electrophoretic techniques, haemoglobin F levels >2%

can be recognized visually; when an increased level is
detected, quantification is required. Good techniques also
enable a split A2 band to be recognized. This is useful in

helping to distinguish «-chain variants, e.g. haemoglobin G ;; :E ﬁ’ i
Philadelphia, from g-chain variants, e.g. haemoglobin D 3) Hb SIGID.
Punjab. It is also essential if S-thalassaemia trait is to be 4) Hb C/E/O-Arab

diagnosed in individuals who also have a 6-chain variant (see
below).

British Jowrnal of Haesmatology, 1998, 101, 783-792
~ . .
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Haemoglobin electrophoresis on citrate agar or agarose gel
at pH 6-0—6-2
Electrophoresis at acid pH on citrate agar or appropriate
agarose gel is usually used as a supplement to cellulose

acetate electrophoresis at alkaline pH. There are differences
in the relative mobilities of variant haemoglobins between
citrate agar and agarose gel. Both techniques distinguish
haemoglobin S from D/G but do not distinguish between
most types of D and G. They will distinguish haemoglobin C
from E, C-Harlem and O-Arab.

Electrophoresis at acid pH is indicated in the investigation
of suspected high-affinity haemoglobins even when electro-
phoresis at alkaline pH is normal

British Jowrnal of Haesmatology, 1998, 101, 783-792
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Hb D & G
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Factors that interfere with GHB (HbAlc) Test Results
UPDATED 1107
@ News Information for physicians and patients regarding HbE and HbC traits can be found here.
@ Background Iore about hemoglobin vanants and Hb b lc can alss be found at the WNIDDE welb site:
:—Pmmc"l sickle Cell Trait and Other Hemoglobinopathies and Diabetes: Tmportant Information for
How to Obtain Certification el
e L T e e e T T Physicians
@ Certifie : : ; :
UPW For People of Aftican, hediterranean, or Southeast Asian Hentage: Impottant
@ Steering Committee Menbers Information abeout Thiabetes Blood Tests
@ Laboratory Meiwork Members
@ ADA Recommendations I-Iem_nglnbi.u_Va.t_'iants and Deri!.rai_:iq.res: Genetic variants (e._g. Hb_S trait, HhC trait) e_gnd chemically
@ CAP CH? Daia UPDATED modified derivatives of hemoglobin (e 2. carbamylated Hb in patients with renal failure, acetylated Hb
01/08 in patients taking large amounts of aspirin) can affect the accuracy of GHE measurements. The
‘_IFCC 5 Iardizatinm of effects wary depending on the specific Hb wariant or derivative and the specific GHB method, Fable
HbAlc I contains information for most of the commonly used GHE methods for the some of the more
mRehﬁn in hetween CHE cottunon Hb wariants and desivatives. Intetferences from less common Hb wariants and detivatives ate
—]'JP—W discussed i By, et al (1) Al entries itn Table 1 are based on published information. If a product
ﬂ insert indicates clearly that there is inference from a particular factor, then the interference is entered
GHB Assay Interferences as “yes” and the product insert is cited. When selecting an assay method, laboratories should take
w G into consideration characteristics of the patient population setved, (1.8, high prevalence of
@ Online Quarierly Moniio hemoglobinopathies or renal Failare).
Daia Eniry for Level 1 Lahs
Shortened Erythrocyte Surdval: Any condition that shottens ersthrocyte survival or decreases
tmeaty erythrocyte age (e.g., tecovery from acute blood loss, hetmolytic anermia) will falsely lower GHE
@ Eelated Links | testresults regardless of the assay method used(25) GHE results from patients with HREE, HhCC,
> | and Hb3C must be interpreted with caution given the pathological processes, mcluding anemia, ;l
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Tahle 1: Effects of frequenily encountered Hb variants and derivatires on GHE measurement

MNeithod Inmtexrference (Yes:To)
(listed in alphabetical order by Hb C trait Hb 5 trait b F trait Flevated Carbarnspl_Hb
manufactiirer) B
*Abhhoit Avychitect (Seradiyn Wes 37 Yes 37T s £ 5y
Reasents)
* Axis- Shield Mycocard (Primmus Mo & Mo s - - -
Mrcocard)
*HBayer Adhria Ves 26 VYes 26 - -
*Bayer DCA 2000 Mo l. 6.7 Hol, & Hol, 8% Tes 535 Mo 4 10
Beclkman Diatrac ¥es 1,211 A= ) R ol = Tesll Yes 1,11
*Becluonan Synchron CET Ho 5 Mo 5 - B -
*Bio-Rad D-10 Dual Shoert Program Yes 33 Mo 33 - - -
Bio-Fad DiaSTAT HNo 33 Yes 33 - - -
*Bio-Fad Variant Alc Mo 1-2 Yes 1.2 HNo 1.8 - Yes 1.4 121313
*Bio-Fad Varianit GHh Hao = Mo % - - B
*Bio-Rad Variant IT Alc Yes 35T o 5,54 Tes 35000 5,54 - Mo =55 Mo 12
*Dade Dimension RxL Mo 33 Mo 335 - - -
*Direw Scientdfic DES Mo 35 ¥es 33 - - -
Helena Glyco-Telc Yesz 5.6 Mo 56 = = =
*Menarvini HAS140 Ho = Tes 5 Yes 1,17 Ho 117 Yes/Ho 1441219
*Aenarini HAR 160 Mo =55 Mo 33 - - -
*MWetrilca Al e Mow Yes 55 Ves 55 - - -
* Oy anpus Yeg 37 3= Yesg 37 32 - Yes (=10%5) 2= -
* Oxithe- Clinical Vilrvos Mo 24 Mo 24 - - -
*Pointe Scientific Hemoglobin Alc Mo 34 Mo 34 - - -
*Primus Boronate Affinity HPLC HNo 1-2.53 Ho 1-2,33 Ho 1.2 Yes 35 Mo 1,4,10,20
*Provalis Glycosal (Bio-Fad ¥ess Hos - - -
TIlicrolvlat)
Fandox Haemoglobhin Alc Yes 30 Yes 20 - Yes (=10%8) 32 -
*Roche Cobas Integxa Yes o ¥es 5 - - -
*Roche Cobas Integra Gen. 2 o A0 Flao &0 o A0 L =
*Roche Tina-guanit IT HNo 1,221 Mo l,221 HNo 1,21 Mo =30%: HbF) HNo 1,418
21
*Roche Unimaie Yes 1.32 Yes 1,23 - - Mol 412
*Tosoh Alc 2.2 Plux Mo 1.2 33 Mol 233 Yes 1.8 Yes 35 Yes/To 1.4.12.15,
128,235,234
*Tosoh G7 Mo 3= Mo 33 - Mo 25 -

* itndicates atn MGEP certified method (as

of Aopril 20073

Harmonizing Glycated Hemoglobin Testing

A better Alec test means better diabetes care

UNIVERSITA pEGLI STUDI[P| VERONA




Haemoglobin variants can interfere with most HbA ¢
methods and cause problems with interpretation.

The possibility of haemoglobin variants should be con-
sidered when HbA 1¢ results do not concur with clinical
expectations.

Haemoglobin variants may not always be revealed by
electrophoresis.

Analysis of HbAlc by alternative methods, in particular
by mass spectrometry may help to elucidate the nature
of confounding variants.

It is occasionally necessary to consider alternative
measures of glycation than HbAlc.

Haemoglobin Marseille-Long Island and interpretation of
“right answer”?

HbAlc: which HbA1c result is the

C M Florkowski, T A Walmsley, 5 O Brennan, P M George

Postgrod Med J 2003;79:174-175
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Suggerimenti “operativi”

(1) Dotarsi di una tecnica di screening:

- Automatizzata

- In grado di processare provetta primaria

- In grado di processare HbA1c e/o Varianti

- Dotata di software di archiviazione delle varianti

(2) Analizzare visivamente (sistematicamente ed accuratamente) tutti i
tracciati, anche quelli per cui € richiesta solo quantificazione HbA1c.

(3) Mai porre diagnosi solo sulla base del tracciato HPLC/CE(IEF).

(4) In presenza di variante trasmettere il campione con la maggior parte dei

dati clinici / laboratoristici disponibili ad un centro di riferimento... prosegue...
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“Emoglobinopaltl’ non Ci
s'inventa...

Si diventa!




