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INTENDED USE

Diagnostic kit for determination of haemoglobin A1C
concentration intended to use in automatic analyzers BS-400
and BS-480.

The reagents must be used only for in vitro diagnostic, by
suitably qualified laboratory personnel, only for the intended
purpose, under appropriate laboratory conditions.

INTRODUCTION

The determination of HbA;c is most commonly performed
for the evaluation of glycemic control in diabetes mellitus.
HbA\c values provide an indication of glucose levels over
the preceding 4-8 weeks.

Throughout the circulatory life of the red cell, hemoglobin
Aic is formed continuously by the adduction of glucose to
the N-terminal of the hemoglobin beta chain. This process,
which is non-enzymatic, reflects the average exposure of
hemoglobin to glucose over an extended period. In a
classical study, Trivelli et al [1] showed hemoglobin Aic in
diabetic subjects to be elevated 2-3 fold over the levels found
in  normal individuals. Several investigators have
recommended that hemoglobin Ajc serve as an indicator of
metabolic control of the diabetic, since hemoglobin Ajc
levels approach normal values for diabetics in metabolic
control [2,3,4].

Hemoglobin A, has been defined operationally as the “fast
fraction” hemoglobins (HbA, A, Aic) that elute first
during column chromatography with cation-exchange resins.
The non-glycosylated hemoglobin, which consists of the
bulk of the hemoglobin has been designated HbA,.

METHOD PRINCIPLE

Method for hemoglobin Ajc determination complies with
standardized method  certified by the National
Glycohemoglobin Standardization Program (NGSP).

The present method utilizes the interaction of antigen and
antibody to directly determine the HbAc concentration in
whole blood.

Total hemoglobin and HbAic have the same unspecific
absorption rate to latex particles. When mouse antihuman
HbA|c monoclonal antibody is added , latex-HbA;c-mouse
anti human HbAc antibody complex is formed.
Agglutination is formed when goat anti-mouse IgG
polyclonal antibody interacts with the monoclonal antibody.
The amount of agglutination is proportional to the amount of
HbA ¢ absorbed on to the surface of latex particles.

The amount of agglutination is measured as absorbance.

The HbAc value is obtained from a calibration curve.

REAGENTS

Package

REAGENT 1 1x43 ml
REAGENT 2 1x16.5ml
HEMOLYSING REAGENT 2x53ml

The reagents (REAGENT 1, REAGENT 2) stored at 2-8°C
and HEMOLYSING REAGENT stored at 2-25°C are stable
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until expiry date printed on the package. The reagents are
stable for 12 weeks on board the analyser at 2-10°C.

Concentrations in the test

latex 0.13%
mouse anti-human  HbA;c  monoclonal 0.05 mg/ml
antibody

goat anti-mouse IgG polyclonal antibody 0.08 mg/dl
stabilizers

buffer

Warnings and notes

= Protect from light and avoid contamination!

= It has been reported that results may be inconsistent in
patients who have the following conditions: opiate
addiction, lead-poisoning, alcoholism, ingest large doses
of aspirin [6, 7, 8, 9].

= It has been reported that elevated levels of HbF may
lead to underestimation of HbAc and, that uremia does
not interfere with HbAc determination by immunoassay
[10].

= This assay should not be used for the diagnosis of
diabetes mellitus, but for monitor diabetic patients.

= In using Hemoglobin A;c to monitor diabetic patients,
results should be interpreted individually.

= Reagent HEMOLYSING REAGENT (Cat. No 4-398)
can be ordered separately.

= Any clinical case with shortened erythrocyte survival
(e.g. hemolytic anemia, blood loss, pregnancy) might
cause decrease in HbAlc values.

SPECIMEN

Venous blood collected with EDTA.

Hemoglobin Ajc in whole blood collected with EDTA is
stable for
7 days at 2-8°C.

Nevertheless it is recommended to perform the assay with
freshly collected samples!

Sample pretreatment:

1. Dispense 500 ul HEMOLYSING REAGENT into tubes
labeled: Control, Patients, etc.

2.Place 10 pl of well mixed whole blood into the
appropriately labeled lyse reagent tube. Mix well and
allow to stand for minimum 5 minutes, until complete lysis
is evident. Next mix sample for 5 minutes.

3.The treated sample may be stored up to 10 days at 2-8°C.
Mix sample again for 5 minutes before measurement.

4.Note: calibrators and controls should be also hemolysed
according to sample pretreatment.

PROCEDURE

REAGENT 1 and REAGENT-2 are ready to use.

For reagent blank 0.9% NaCl is recommended.

Test result is read automatically and the value is reported in
% of heamoglobin wunit in accordance with NGSP
standardization.

In order to convert the result reported in % haemoglobin
(NGSP) to value reported in SI units mmol/mol in
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accordance with IFCC standardization, the following master
equation should be used:

HbAlc [mmol/mol IFCC] = (HbAlc [% NGSP] - 2.15) x
10.929

REFERENCE VALUES !

Non-diabetes < 6%

Patients with diabetes, control of glycaemia < 7%

It is recommended for each laboratory to establish its own
reference ranges for local population.

QUALITY CONTROL

For internal quality control it is recommended to use the
CORMAY HbA,c DIRECT CONTROLS (Cat. No 4-328)
with each batch of samples.

For the calibration of automatic analysers systems the
CORMAY HbA;c DIRECT CALIBRATORS (Cat. No 4-
308) are recommended. Deionised water should be used as a
calibrator 0.

Controls and calibrators should be treated with
HEMOLYSING REAGENT.

The calibration curve should be prepared every 5 weeks,
with change of reagent lot number or as required e.g. quality
control findings outside the specified range.

PERFORMANCE CHARACTERISTICS

These metrological characteristics have been obtained using
automatic analyser BS-400 and/or BS-480 and/or Hitachi
717. Results may vary if a different instrument is used.

=  Analytical range: 2 - 16% (up to 151 mmol/mol).

= Specificity / Interferences

Bilirubin up to 50 mg/dl, triglycerides up to 2000 mg/dl,
ascorbate up to 50 mg/dl, carbamylated Hb up to 7.5 mmol/l
and acetylated Hb up to 5.0 mmol/l do not interfere with the
test.

= Precision (% HbAc)

Repeatability (run to run) Mean SD CV
[%] [%] [%]

BS 400 level 1 5.54 0.06 1.05
(n=10) level 2 10.65 0.05 0.46

BS 480 level 1 5.26 0.09 1.62
(n=10) level 2 11.87 0.06 0.51
Reproducibility (day to Mean SD Ccv
day) [%] [%] [%]
BS 400 level 1 5.73 0.10 1.75
(n=10) level 2 11.13 0.12 1.07
BS 480 level 1 5.36 0.17 3.12
(n=10) level 2 11.56 0.18 1.53

=  Method comparison

A comparison between HbA ¢ values determined at BS-400
(y) and at ADVIA 1650 (x) using 81 samples gave following
results:

y =0.945 x + 0.294
R =0.987 (R — correlation coefficient)

A comparison between HbA ¢ values determined at BS-480
(y) and at ADVIA 1650 (x) using 69 samples gave following
results:

y =0.925x + 0.529
R=0.982 (R — correlation coefficient)
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WASTE MANAGEMENT
Please refer to local legal requirements.
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HNPEANOJATAEMOE UCITIOJIb30BAHUE
Jluarnoctudeckuit Habop sl OHpeneneHHs KOHLEHTPALUT
remMoryiobnHa Aj., NpelHa3HaueH JUIA KCIOIb30BAHUSA Ha
aBTOMaTHYeCKHX aHanu3aropax BS-400 u BS-480.

Pearentst JIOJDKHBI MCIOJIb30BAThCA TOJILKO I JUArHOCTUKH
in vitro, KBaIM(UIUPOBAHHBIM JTaOOPATOPHBIM NIEPCOHATIOM, B
uesx, pruvs KOTOPBIX OHH TNpeaHa3HAYCHbI, B
COOTBETCTBYIOIIMX JIA0OPATOPHBIX YCIOBHUSX.

BBEJIEHUE

Omnpenenenne coxepxkanus HbAlc wucnone3yercs mpu
JIONTOBPEMEHHOM ~ MOHHMTOPHHTEC  OONBHBIX  JHA0ETOM.
VYposenb HbAlc B KpoBH uenoBeka MHPONOPLMOHATICH
COZICP?KAHMIO TIIOKO3bl, ¥ IIOTOMY IIMPOKO HCIOIB3YETCA B
Ka4yecTBE MHIMKATOpA YCPEAHEHHOII mo BpemeHn (4-8
HeJienb) KOHIICHTPAIU TJTIOKO3BI
B KpoBu. I'emornoomn (HbAlc) sBisercs HpoIyKTOM
peaKIMy TIJIOKO3bI ¢ N-KOHIEBBIMH TIpyNmIaMH [-1enei
rIo0uHa.

OTOT HedepMEHTATUBHBIH MPOIECC OTPAKACT YCPEIHEHHOE
BO3/ICHCTBHE TJIIOKO3bl HAa TEMOIVIOOMH 3a JUIHTEIbHBII
HEePHOA.

B knaccuueckom uccnenosanun Trivelli u gp. [1] nokasano,
YTO TeMOrJIo0nH Ajc y JHabeTHKOB IOBBIIICH B 2-3 pas3a mno
CPaBHEHHIO C YPOBHEM Yy 3/I0pOBHIX sroneid. Hexoropere
HCCIIeNIoBaTeNN OTMEYany, 4To remornobmn AIC moxer
CIIy)KHTh ~ TOKa3aTeJaeM KOHTpoJisi —Merabonu3ma Ipu
nuabere, MOCKOIbKY YpOBEHb remMornobuHa Ajc Yy
JMabeTHKOB MPHOIMKACTCS K HOPMAJIbHBIM BEIHYNHAM IPH
perymsanuu ooOMeHa Berects. [2,3,4].

I'emorno6un  Alc omnepanyoHHO OBUT ONpEAeNieH Kak
«ObicTpas ¢pakuus» remoraobuHoB (HbAp, A, Aic),
KOTOpass ~ HEepBOH  OSMIOMpYeTcs  NpH  KOJOHOYHOU
xpomarorpapun c KaTHOHOOOMEHHOU CMOJIOH.
Hernuko3unupoBaHHEIH TeMOTTIOONH, KOTOPBIH COCTaBIsieT
OCHOBHYIO 4acThb reMorinobuna, o6o3naugarcst HbAo.

MNPUHLUUII METOJA

Meton ompenernenus remoriobnHa A1C B COOTCTBETCTBH
C CTaHJapPTH3HPOBAHHBIM METOJIOM CEPTH(GUIUPOBAHBIM
HanunonansHoit IIporpammoit  I[lo  Cranmaprusanun
HUccenosanwmii ['mukoremorno6una (NGSP).

JlaHHBIE MeTOX HMCHONB3yeT B3aHMMOACICTBHE AHTUICHA M
aHTHTENA JUIS IPSIMOTO ompeseieHns: KoHueHTpaunn HbA ¢
B II€JIbHOI KPOBH.

O6umit remornobus u HbAjc uMeOT OAMHAKOBBIC
Hecrenuduyeckne CKOpPOCTH abcopOunHM Ha JIATEKCHBIX
yactuuax. IIpn 100aBJICHHH MBIIIMHBIX MOHOKJIOHAJIBHBIX
AHTUTET

k uenoBeueckoMy HbAc, oOpasyercss KOMIUIEKC JiaTeKc-
HbA|c-mpimmHble  aHTuTena k HbAc uenoseka. Kornma
KO3bH TOJMKJIOHANbHBIE aHTUTena IgG B3aMMOAEHCTBYIOT
C MOHOKJIOHAJBHBIMH QHTHTENAMH MBIIIH, HPOMCXOJUT
arTJIIOTHHALHS. KonnyecTBeHHO arrTIOTHHALHS
nporopiroHaibHa komuectBy HbA|c abcopOupoBaHHOMY
Ha NNOBEPXHOCTH JIATEKCHBIX YACTHUILI.

A-400 HbAlc DIRECT (I GENERACJA/ GENERATION/ ITIOKOJIEHHUE)

KonuyecTBeeHO arrIiOTHHALMS U3MepseTcsl Kak abcopOLust.
3unauenne HbA ¢ momyuaercs no kanuOpoBOYHON KPHBOH.

PEATEHTBI

CocraB Habopa

REAGENT 1 1 x 43 M
REAGENT 2 1x16,5 M1
HEMOLYSING REAGENT 2x 53 M

Pearentst (REAGENT 1, REAGENT 2) mpu 2-8°C
u HEMOLYSING REAGENT mnpu 2-25°C coxpaHsoT
CTaOMIIBHOCTH B TEUCHUE BCETO CPOKA TOJHOCTH, YKA3aHHOIO
Ha ynakoBke. Ha Gopry ananu3saropa, npu 2-10°C peareHTb
cTabwibHbl 12 HENEIb.

KoHueHTpauum KOMNOHEHTOB B peareHTax
JlaTeKc 0,13%
MOHOKJIOHAJIbHBIE aHTuTena Mblmk K HbA|c

0,05 mr/ma
YeJoBeKa
KO3bM aHTH-MBIIIHHbIE MOJUKIOHATbHBIE [gG
aHTHTENA
CTabUIM3aTOPBI

0,08 mr/mn

ITpenocTepe:xennsi 1 IPHMeYAHHS

=  3amuuiaTh OT CBETa U U30eraTh 3arps3HEHNUs !

- Pearentst JOJIKHBI HCIIOJIB30BATHCS TOJIBKO mo
Ha3HAYCHUIO, KBATH()UINPOBAHHBIM  J1abOPATOPHBIM
HIEPCOHAIIOM,

B COOTBETCTBYIOIINX JIAOOPATOPHBIX YCIOBHSAX.

= Coo0uanock, YTO0 Pe3yabTaThl MOI'YT OBITH JIOKHBIMHU
Yy NHalWeHTOB IIpH CIEIYIONMX YCIOBHAX: HpUEM
OIMAaTOB, OTPABJICHME CBUHIIOM, AaJIKOTOJIM3M, MPpUEM
Gonpiux 103 acnupuHa [6, 7, 8, 9].

=  Coobmanocs, yto moseileHHBIE ypoBHH HDbF moryt
MpUBOANTH K HemooueHke HbAc u, 4to ypemus He
BIMSET Ha HMMMyHoJorudeckoe ompenenenne HbA|c
[10].

= DTO0 WHCCIHCIOBaHHE HE CIEAYyeT HCIONb30BaTh IS
JAUArHOCTHKH ):maﬁeTa, a TOJBKO bl LEJISAX MOHUTOPHUHIa
TaIKEeHTOB
C YCTaHOBJICHHBIM HHaGeTOMA

= Jlpu  ucmonb3oBaHMHM ~ remMorioomHa  Ajc A
MOHHTOPUHTAa TAIHMEHTOB C JHa0ETOM pe3ylbTaThbl
JIOJKHBI HHTEPIIPETHPOBAThCS HHINBUIYaIbHO.

=  Pearenr HEMOLYSING REAGENT (Kar.Ne 4-398)
MOKET OBITh 3aKa3aH OTAECJIBHO.

= KimHpueckue ciydad, XapakTepusymoumecs Ooree
KOPOTKOH JIMTENBHOCTBIO JKH3HH SPUTPOLUTOB (HIL
reMOJIUTUYECKast aHeMHs, norepst KpOBH,
OGepeMeHHOCTb) MOTYT OBITh TIPUYMHOM CHMKCHHS
BenmunHel HbAlc.

BAOJOTMYECKHIA MATEPHAJT

Benosnas kposb Ha DJITA.

I'emorno6un Ajc B uenpHOM KpoBH, oToOpanHOit Ha D/ITA,
crabuien 10 7 cyrok mpu 2-8°C.

TeM He MeHee PEeKOMEHJYeTCsl IIPOM3BOIUTE MCCIEIOBaHHS
Ha CBEKEB3ATOM OMOJIOTHYECKOM MaTepuae!
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IpeaapureibHas 06padoTka Npood:

Jucnencupyiite 500 mxn HEMOLYSING REAGENT
B POOUPKH, ToMedeHHbIe: KOHTpoitb, [TanueHTsl, u T.1.

2. ITlomecture 10 MKI XOpowIO NepeMelIaHHOH KpOBU
B NpEeIBapuUTEIbHO  IIOMEYEHHBIC  NPOOUPKH ¢
nmsupyomuM  peareHtoM.  OGpasery  HeoOXoauMo
TIIATEJIbHO NEPEMEIIaTh U OTCTABUTh HAa MUHUMYM 5
MHHYT, IOKa HE CTAHET 3aMeTeH JM3HUC. 3arteM obpasern
THIATETbHO MEPEMEIINBANTE B TEUCHHE 5 MUHYT.

3. O6paboranHbie mpoObl MOTYT XpaHHThCs 10 10 cyTok
mpu  2-8°C. Ilepen  w3MepeHHEM  MOBTOPHO
nepeMeniaiiTe oopasen B TeYCHHE 5 MUHYT.

4. TIpumeuanme: Kamubpatopsl H KOHTPOJIM TaKKe
CIIe/lyeT TeMOJIN30BaTh, Kak W IPOOHI.

HMPOLEIYPA OIIPEJAEJIEHUS
1-Reagent u 2-Reagent roToOBbI K HCIIOIb30BAHHUIO.
B xauectBe 6iank-pearenta pexkomenayercs 0,9% NaCl.

Pe3ynpraT paccUMTAaHHBIM aBTOMATHYECKH BBIPAXKAeTcs B
exuHunax % coryacHo cranaaptusanu NGSP.

Jlna mepecuyéra pesyibTaTa Ha 3HAYCHHS BBIPAKCHHBIC B
eauaunax SI Mmonb/Mone cornacHo crangaprusauuu [FCC
HGOGXOZU/IMO BOCIIOJIb30BaThCs JAHHBIM YPABHCHUEM:

HbAlc [Mmons/mMoms IFCC] = (HbAlc [% NGSP] - 2,15) x
10,929

PE®EPEHTHBIE BEJIMUMHBI !

[Manuents! 6e3 caxapHoro quadera: < 6%

[ManuenTs! ¢ qUabeToM, IITUKEMUYECKUit KOHTPOIb: < 7%
Kaxmoit mabGoparopur peKOMEHIyeTcss YCTaHOBUTh CBOM
COOCTBEHHBIC HOPMBI, XapaKTepHBIE JUI1 00CIIeLyeMOro
KOHTHHI€HTA.

KOHTPO.JIb KAYECTBA

JIns  BHYTpPEHHEro KOHTPOJII KadecTBa PEKOMEHAYeTCs
ucnons3oBatb CORMAY HbA;c DIRECT CONTROLS
(Kar.Ne 4-328) mist kaxaoii cepunt H3MEpeHuii.

Jns KaTuOpOBKH aBTOMAaTHYECKUX AHAIM3aTOPOB
peKoMeHyeTcst CORMAY HbAc DIRECT
CALIBRATORS (Kar.Ne 4-308).
B kauectBe 0-kanmubpaTtopa peKOMEHIYETCsI HCHONIB30BAaTh
0,9% NaCl.

KonTponu u xamubpartops! cienyer o0paboTath peareHToM
HEMOLYSING REAGENT.

Kanmi6poBouHyI0 KPUBYIO CIEIyeT COCTABIATH KakiIble 5
Hezllelb, TIPU KaXAOH CMEHe JI0Ta peareHra Wi Hpu
HEOOXOJIMMOCTH, HAmp., €CIM PE3yNbTaThl  KOHTPOJL
KayecTBa He ITOMa/aloT B ped)epeHCHBII Inana3oH.

XAPAKTEPUCTHUKHU ONIPEJEJTEHUSA

OTH METPOJIOrHYECKHE XapaKTePUCTHKH OBUIH IMOJYYCHBI
ITPU UCTIOIb30BAHUU aBTOMAaTHYECKHX aHanu3aropos BS-400
u/ unun

BS-480 u / unu Hitachi 717. Pe3ynbrarsl, moiy4eHHbIe Ha
JIPYTHX QHAJN3aTOpPax, MOTYT OTIHYAThCS.

"  AHajguTH4YecKuii juanaszoun: 2 — 16% (mo 151
MMOJTB/MOJTB).

=  Cneunduunocts / Unrephepenuun
Bumpy6un o 50 mr/mn, Tpurmunepuast o 2000 mr/m,
ackopbar mo S50 wmr/mi, kapbamuHOremornoowH no 7,5
MMOJIB/JI, aleTHIMPOBAHHBIH reMoroouH 10 5,0 MMons/n
HE BJIMSIOT HA PE3yJIbTaThl ONPEICICHUI.

A-400 HbAlc DIRECT (I GENERACJA/ GENERATION/ ITIOKOJIEHUE)

= Tounocts (% HbAic)

TloBTOpsiemocTH Cpennee SD CvV
(MEXIY CepHsMu) [%] [%] [%]

BS 400 ypoBeHb 1 5,54 0,06 1,05
(n=10) YpOBeHb 2 10,65 0,05 0,46

BS 480 ypoBeHb 1 5,26 0,09 1,62
(n=10) YpOBeHb 2 11,87 0,06 0,51

Bocnpoussoaumocts Cpennee SD CvV
(130 JHA B JIeHB) [%] [%] [%]

BS400 | yposens 1 5,73 0,10 175
(n=10) |ypoems2 | 11,13 | 0,12 1,07

BS 480 ypoBeHb 1 5,36 0,17 3,12
(n=10) YpOBEHb 2 11,56 0,18 1,53

= CpaBHeHune MeTOa

CpaBHeHHe pe3yIbTaToOB OINpeAeIeHNs HbAc,
IpOM3BEICHHBIX Ha anaim3atopax BS-400 (y) u ADVIA
1650 (x) w1t 81 06pa3sLoB Jajo CIeIYIONNe Pe3yIbTaThl:

y =0,945 x + 0,294

R =0,987 (R — koo uienT Bapuarun)

CpaBHeHHe pe3yJIbTaToB OnpeaeIeHns HbAc,
MPOM3BEJICHHBIX Ha anaim3atopax BS-480 (y) u ADVIA
1650 (x) a1 69 06pasLOB JaT0 CIETYIOUINE PE3yIbTAThI:

y =0,925 x + 0,529

R =0,982 (R — koo uimenT Bapuarun)

YTUJIU3ALUA OTXO10B
B COOTBETCTBHH C JTOKAIBHBIMU TPEOOBAHMAMH.
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PROGRAM NA ANALIZATORY / APPLICATION for / ATANITALIMSI poisi:

. BS-400
® Basic
Test information Reagent Volume Sample Volume
No. 61 R1 180 Standard 4 15 10
Test HbalC R2 60 Increased 8 15 10
Full Name HbalC R3 Decreased 2 15 10
Std. No. 61 R4
Reaction Parameters Result Setup
Reac. Tvne Endnoind Direction Increase Decimal % Slone
Pri. Wave 660 Rte. Blank (1] o Unit Inter
Sec. Wave Reac. Time 79 [R0
Jud Criteri | |
Absorbance Q Q Lin. Range 0 Prozone o_Rate o i
Incre. Test 0 Lin. Limit o1 [o lo2 [o lo3  [o lo4a [0
Decre. Test 0 Subs. Limit pC [0 | ABS [0
o Calibration
Calibration Jud Criteria
Rule Soline Sensitivitv Blank Abs.
Renlicate 2 Factor Diff. Error Limit
K SD Corr. Coeff.
* QC
Rules Auto OC
Westeard Mylti-rule Cum. Sum Check
v 1-28 v R-4S 0-27 Interval
A% 1-3S v 4-1S e 1.0-3.0
v 2-28 v 10-X 0.5-5.1
° BS-480
Chem [HbA1C ] No. [061] Samle Tvoe [OTHER
Chemistrv [HbA1C DIRECT | Print name [ HbAIC
Reaction Tvoe [ Endpoint ] Reaction Direction [Increase |
Pri Wave [ 660 | SecWave |
Unit[% | Decimal [0.01 ]
Blank Time | ] [ ] Reaction Time [81 | &2 ]
Sample Vol Aspirated Diluent Reagent Vol Diluent
Standard 4 uL uL WL RICI80TuL L Tu
Decreased [ ] L | JuL | JuL R 60 JuL e
Increased \ [T JuL | JuL R3 JuL C Ju
[ 1 samole Blank Auto Retun R4 ul C Ju
Linearity Range . o I:I
(Standard) ‘ | | ‘ Linearity Limit
Linearity Range
(Decreased) ‘ | | ‘ Substrate Depletion l:l
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