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Background Investigation of clinical lipemia interference in HbA1lc assays
* HbA1c testing is central in the screening, diagnosis and monitoring of diabetes mellitus?. « Remnants of whole blood specimens (n = 40, minimum 1.5 mL each) that were 20 4 o o For clinically lipemic
. e . . o 4 = les, the all-
« Several analytical approaches for measuring HbA1c are available including those routinely used identified as lipemic and ranged from 3.8 to 14.5% HbAlc were stored at -70°C 1 ©OHbs mi:::d:sc;e;i:iem
in clinical laboratories: within 48 hours of collection. Specimens were subject to a maximum of 2 freeze- 16 4 of variation correlated
* High performance liquid chromatography (HPLC) thaw cycles. Shipment was done by same-day or overnight delivery on cold- 1 - with increasing
« Capillary electrophoresis (CE) packs and tested within 24 hours of receipt. 2 i; 1 o &LAlc 5 concentration of
* Immunoassay (IA) + Thawed, well-mixed specimens were analyzed on nine HbAlc platforms (Table 1) | & | a1 Hbs Qs triglycerides.
¢ Enzymatic according to manufacturer instructions for each platform. 6 4 [ © y=0.19x +3.09 Specimens flagged as
. . . . . . . c’g o R?=0.59 HbS or labile Alc (LALc)
* Considerable attention has been paid to interference from hemoglobin variants in HbAlc * Paired plasma specimens (n = 40) were obtained and stored at -70°C until testing 44 SQOOC( - by the D-100 were not
methods, with less investigation of matrix-related interferences such as lipemia. on-site for triglycerides on the Abbott ARCHITECT chemistry analyzer. 2 Oo e included in the linear
L . L ) ) ) regression
* Interference from clinical lipemia in HbAlc measurements is particularly relevant as non-fasting * A significant difference was defined as >10% change from the average value 0 o 0 2% 30 P 50 60 50 (ereyfilled circles).
specimens are accepted and dyslipidemia is common in diabetic patients2. reported by platforms with claimed resistance to clinical lipemia interference Triglycerides, mmol/L
« Manufacturer package inserts have variable claims for resistance to interference from lipemia. (Bio-Rad VIl TURBO and Bio-Rad VII HbA2/HbALc).
Table 1. Manufacturer package insert lipemia interference claims for HbAlc assays included in this study. Bio-Rad D-100 (HPLC) Sebia CAPILLARYS (CE) Beckman Coulter AU (IA) Siemens Dimension Vista (IA)
Method Platform and assay Package insert claim for lipemia interference  Source of lipemia 20 4 y=-0.05x-0.12 V=002x-164 N y=-0.09x+ 131
Bio-Rad D-100™ HbA1lc None up to 60 g/L triglycerides Intralipid 10 R?=0.09 R?=0.00
Bio-Rad Variant™ Il (VIl) . . Clinical lipemic «»
HPLC TURBO 2.0 None up to 60 g/L triglycerides serum g =~
Bio-Rad VIl HDA2/HBALC  None up to 60 g/ triglycerides Clinical lipemic %
Dual Program serum 2
CE Sebia CAPILLARYS™ Hb Alc None up to 11.2 g/L (12.8 mmol/L) triglycerides Not stated _;,20 1
) 30 4
Beckman Coulter AU <7% up to 5 g/L triglycerides Intralipid 30
HbAlc
) ) o -40 -40 -40 4 -40
Siemens Dimension Vista®  <10% (5-10% HbAlc) up to 30 g/L (33.9 Intralipid 0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
" HbAlc mmol/L) triglycerides Triglycerides, mmol/L Triglycerides, mmol/L Triglycerides, mmol/L Triglycerides, mmol/L
Roche COBAS® c501 Tina- <£10% up to 6 /L trig) id Intralipid
quant® HbALc Gen. 3 sHYbupto b e/t triglycerides ntralipt Roche COBAS (1A) Ortho VITROS (IA) Abbott ARCHITECT (Enzymatic) « mmol/L* 0.885 = g/L triglycerides
Ortho VITROS® HbALC 8% (ss'su/;LHbAllC) °’dg% (8.5% HbALc) Intralipid 7 Y= 025358 0 y=-047x- 166 09 Xg* y=-062+355 mmol/L * 88.5 = mg/dL triglycerides
up to 5 g/L triglycerides 10 =0 10 R?=079 10 8 R2-=073 « 9/40 (23%) Beckman Coulter AU results
Enzymatic Abbott ARCHITECT™ <£3% (5.7-7.0% HbALc) or <45% (>7.0% HbAL) |\ o 0o\ o ®, e « " o were reported as “<“ due to Alc <0.30
Y Hemoglobin Alc up to 30 g/L (33.9 mmol/L) triglycerides ) a 01 ® ° E o @O—'ﬁ—'—'—'—‘ % 0 and thus excluded from further analysis.
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B:-10 4 ° - f.lo J—o—ei 3:.10 * Only 15 Ortho VITROS results were
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' R _ ~\ 251 o. o - 25 o 5 OO ° 25 obtained due Fo volume co.nstralnts
Objectnles T ® ° E . T (>350 pL required per specimen).
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(1) To investigate the concentration of Intralipid®-sourced triglycerides that d 2 o o 30 o o ﬁ;:‘éefg'sgf:;?i‘rLegs'ifr:‘;:t’;e:;"::e"‘
P . . J []
may cause significant interference on four platforms representing common 40 -0 40 - Bio-Rad D-100 and were not included in
- - 0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70 the linear regressions.
Hemoglobln Alc (HbAlC ) analytlcal methods. Triglycerides, mmol/L Triglycerides, mmol/L Triglycerides, mmol/L .
(2) To assess the performance of nine routine HbAlc platforms using clinically
. . . 5
L lipemic specimens. ) 2 L Bio-Rad D-100, Sebia CAPILLARYS and Siemens Dimension Vista HbA1c results did not show
2 0 —— o & — ] significant bias up to 65 mmol/L (57 g/L) triglycerides for 100%, 95% and 81% of specimens,
( . . e e e . 5 2 5 respectively. Average bias was not significant for these three methods at any triglyceride threshold.
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* Four specimens with 7.1 to 7.5% HbA1c were aliquoted and spiked with saline and/or Intralipid %E 5le Beckman Coulter AU and Roche COBAS HbA1c results showed significant bias above 10 mmol/L
to generate triglyceride levels of 0, 5, and 20 g/L. ez . ° ] triglycerides (-12% for both), although these methods showed more random variation and/or a
H . . " "
* Specimens were measured in singleton using the following four assays: 2 E_—zn ] T ° negative bias at low levels of triglycerides (see graphs above).
« Bio-Rad VIl TURBO (HPLC) R Eas
« Sebia CAPILLARYS (CE) e \(.3 Ortho VITROS and Abbott ARCHITECT HbA1c values were significantly depressed above a 10 mmol/L
« Roche COBAS (IA) 5 30 :| triglyceride threshold (-16% and -19% average bias, respectively), with bias increasing in proportion to
« Abbott ARCHITECT (Enzymatic) 35 - the degree of lipemia.
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* Asignificant difference was defined as >6% change from baseline (0 g/L Intralipid)>*. L Triglyceride threshold, mmol/L )
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