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Background: AU5822 Automated Clinical Chemistry Analyzer (Beckman Coulter, USA) is a fully automated analytical platform designed for the
analysis of general chemistry, specific serologic proteins, therapeutic drug monitoring, and drug abuse testing. AU5822 is a high-throughput system
that can process up to 5,800 tests per hour and is easy to maintain. In this study, we evaluated the performance of AU5822 on 31 analytes.
Methods: The precision, linearity, correlation, and sample carryover of 31 analytes were evaluated in accordance with the guidelines of the Clinical
Laboratory Standards Institute (CLSI). Lyphochek (Bio-Rad Laboratories Inc., USA), Liquichek (Bio-Rad Laboratories Inc.), Validate (Marine Standard
Company, USA), and patient sera were used in the analysis. For the correlation study, we carried out a comparison of AU5822 and Cobas 8000 Modu-
lar Analyzer (Roche, Switzerland).

Results: The coefficients of variation of all samples showed values below 5%. The coefficient of determination (R%) was = 0.99, with linearity in the
clinically important range. The comparison with Cobas 8000 showed a good correlation, with a correlation coefficient of >0.975 for all of the analyt-
es, excluding sodium that had a correlation coefficient of 0.9641. The test values of percentage sample carryover were less than 0.89%.
Conclusions: AU5822 performed well in terms of precision, linearity, comparison, and sample carryover in the established assays for 31 analytes.
Therefore, Beckman Coulter AU5822 Automated Clinical Chemistry Analyzer is expected to be useful for routine chemistry analysis in hospitals with
large test volumes.
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Table 1. Analytical methods of Beckman Coulter AU5822

Analyte Method
Albumin BCG Dye-binding
Alkaline phosphatase pNPP, AMP buffer

ALT IFCC UV without P5P
Amylase Kinetic color (CNPG3)
AST IFCC UV without P5P

Blood urea nitrogen Urease with GLDH (coupled enzymes)

Calcium Cresolphthalein complexone
Carbon dioxide Enzymatic

Chloride ISE, diluted (indirect)
Cholesterol Enzymatic

Immunoturbidimetric method
IFCC NAC-activation (kinetic UV)

C-reactive protein
Creatine kinase

Creatinine Kinetic alkaline picrate (Jaffe reaction)
Direct bilirubin Diazonium salt (DPD)

GGT Szasz

Glucose Hexokinase, UV

HDL Enzymatic colorimetric test (immunoinhibition)
hs-CRP Immunoturbidimetric method

Iron TP1Z

Lactate dehydrogenase Lactate to pyruvate

DL Enzymatic colorimetric test

Lipase Kinetic Color

Magnesium Xylidyl Blue Method

Phosphorous Phosphomolybdate, UV

Potassium ISE, diluted (indirect)

Sodium ISE, diluted (indirect)

Total bilirubin Diazonium salt (DPD)

Total protein Biuret method

Triglycerides Enzymatic GPO-POD

(without glycerol and sample blanks)
UIBC Nitroso-PSAP
Uric acid Uricase

Abbreviations: AMP, 2-amino-2-methyl-1-propanol; BCG, bromo-cresol green;
CNPG3, 2-chloro-4-nitrophenyl-a-D-maltotrioside; DPD, 3,5-dichlorophenyldiazo-
nium tetrafluoroborate; GGT, gamma-glutamyl transferase; GLDH, glutamate dehy-
drogenase; GPO-POD, glycerol-3-phosphate oxidase-peroxidase; hs-CRP, high-sen-
sitivity C-reactive protein; IFCC, international federation of clinical chemistry; ISE,
ion-selective electrode; NAC, N-acetyl cysteine; Nitroso-PSAP, 2-Nitroso-5-(N-pro-
pyl-N-sulfopropylamino)phenol; PSP, pyridoxal-5-phosphate; pNPP, p-nitrophenyl
phosphate; TPTZ, 2,4,6-tripyridyl-s-triazine; UIBC, unsaturated iron binding capacity.
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Table 2. Precision profile of Beckman Coulter AU5822

CV (%)
Analyte Unit Level Mean SD
Within-run Between-run Between-day Total
Albumin g/dL 1 409 0.04 0.6 0.4 0.7 10
2 2.54 0.03 0.6 0.4 0.8 1.1
Alkaline phosphatase IU/L 1 17.71 233 0.7 13 1.4 2.0
2 517.14 895 0.7 1.1 1.2 1.8
ALT IU/L 1 32.96 0.89 19 1.8 0.8 2.7
2 100.60 177 09 1.0 1.1 1.8
Amylase u/L 1 63.27 1.21 1.1 0.3 1.6 19
2 825.71 8.21 0.4 0.3 09 1.0
AST UL 1 4143 0.80 1.3 0.8 1.2 19
2 194.84 2.68 04 09 09 1.4
Blood urea nitrogen mg/dL 1 15.50 0.19 0.6 0.5 1.0 13
2 49.65 0.65 0.4 0.6 1.1 13
Calcium mg/dL 1 8.78 0.1 038 09 0.3 12
2 1222 0.14 038 0.5 0.7 12
Cholesterol mg/dL 1 25439 2.17 0.6 03 0.6 09
2 98.86 0.84 05 0.0 0.7 09
Creatinine kinase UL 1 139.18 4.16 1.2 2.1 1.8 30
2 45599 8.40 0.7 09 15 19
Chloride mmol/L 1 99.50 0.99 0.6 0.2 0.8 1.0
2 83.46 07 05 0.0 0.7 09
Carbon dioxide mmol/L 1 33.86 1.42 1.1 28 30 43
2 16.83 0.75 09 35 2.7 45
Creatinine mg/dL 1 1.12 0.03 14 12 13 23
2 5.76 0.08 0.4 0.4 1.3 1.4
C-reactive protein mg/dL 1 0.67 0.01 1.2 09 1.0 1.8
2 2.54 0.04 038 1.0 1.1 1.7
3 5.26 0.08 09 0.8 1.1 1.6
Direct bilirubin mg/dL 1 028 0.01 22 04 09 24
2 1.54 0.02 0.6 0.7 1.1 15
GGT UL 1 3491 0.44 10 0.3 0.7 1.3
2 135.14 1.10 05 0.0 0.7 038
Glucose mg/dL 1 85.13 1.21 0.6 1.1 0.7 1.4
2 281.26 3.88 0.4 1.0 09 1.4
HDL mg/dL 1 69.22 1.00 1.0 05 09 1.5
2 29.86 0.53 0.7 0.4 1.6 1.8
hs-CRP mg/dL 1 0.06 0.00 2.1 24 00 32
2 0.22 0.00 09 1.2 0.8 1.7
3 0.61 0.01 05 0.7 1.1 1.4
Iron pg/dL 1 238.88 2.06 0.5 0.4 0.6 09
2 61.28 0.78 038 0.8 0.6 1.3
Potassium mmol/L 1 383 0.04 0.7 03 09 1.1
2 6.03 0.06 0.6 00 0.8 1.0
Lactate dehydrogenase UL 1 148.59 2.82 1.1 10 1.2 19
2 34521 504 0.8 0.6 1.1 15
DL ma/dL 1 144.70 2.61 1.1 09 1.1 1.8
2 57.94 1.09 1.6 05 09 19
Lipase u/L 1 39.29 095 15 0.8 17 24
2 75.75 097 09 0.6 0.7 13
Magnesium mg/dL 1 2.00 0.02 0.6 0.6 0.6 1.0
2 4.27 0.04 0.5 0.3 0.8 1.0

(Continued to the next page)
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Table 2. Continued

CV (%)
Analyte Unit Level Mean SD
Within-run Between-run Between-day Total

Sodium mmol/L 1 145.63 155 0.6 03 0.8 1.1

2 126.12 1.05 0.4 03 0.7 0.8
Phosphorus mg/dL 1 3.28 0.05 08 09 1.0 16

2 7.19 0.07 0.6 0.5 0.6 1.0
Total bilirubin mg/dL 1 113 0.01 0.8 0.7 0.2 1.1

2 4.67 0.04 0.6 0.0 0.8 1.0
Triglyceride mg/dL 1 200.35 2.50 0.8 0.5 0.8 13

2 92.07 123 0.6 0.6 1.0 1.4
Total protein g/dL 1 6.82 0.08 09 0.2 0.7 1.1

2 4.41 0.05 0.7 0.5 0.8 1.1
Uric acid mg/dL 1 436 0.07 06 0.7 13 16

2 9.70 0.14 05 09 1.1 15
UIBC Hg/dL 1 351.97 421 09 0.0 0.8 1.2

2 202.98 3.96 1.3 0.5 1.4 20
Abbreviations: CV, coefficient of variation; SD, standard deviation.
Table 3. Linearity studies using Beckman Coulter AU5822
Analyte Unit Lg;/e;:erﬁgrems% e:tljreed Test range Observed linear range Slope Intercept R
Albumin g/dL 1.5-6.0 1.4-5.6 1.4-5.6 1.014 0.001 0.999
ALP IU/L 5-1500.0 6.3-1840.5 6.3-1840.5 1.012 -0.050 0.999
ALT IU/L 3-500.0 2.8-597.5 2.8-597.5 0.999 -0.030 0.999
Amylase u/L 10-2000.0 11.3-2255.7 11.3-2255.7 1.012 -0.030 0.999
AST IU/L 3-1000.0 3.1-1154.0 3.1-1154.0 0.997 -0.020 0.999
BUN mg/dL 2.3-1400 2.05-122.3 2.05-122.3 1.008 0.140 0.999
Calcium mg/dL 0-18 3.8-18.2 3.8-18.2 1.000 0.041 0.999
Cholesterol mg/dL 20-700.0 24.7-706.7 24.7-706.7 1.009 -0.020 0.999
Creatinine kinase IU/L 10-2000.0 9.4-2309.6 9.4-2309.6 1.035 -0.050 0.998
Chloride mmol/L 50-200.0 50.1-198.8 50.1-198.8 0.999 -0.040 0.999
C02 mmol/L 2-450 6.2-48.8 6.2-48.8 1.000 -0.330 0.999
Creatinine mg/dL 0.06-25.0 0.5-24.1 0.5-24.1 0974 -0.042 0.999
CRP mg/dL 0.02-48.0 1.0-48.1 1.0-48.1 1.022 0.246 0.998
Direct bilirubin mg/dL 0-100 0.0-93 0.0-9.3 1.021 0.056 0.999
GGT IU/L 3-1200.0 3.5-1400.9 3.5-1400.9 1.024 0.002 0.999
Glucose mg/dL 10-800.0 10.0-803.2 10.0-803.2 1.002 -0.190 0.999
HDL mg/dL 2-180.0 2.5-165.3 2.5-165.3 1.050 0.030 0.993
hs-CRP mg/dL 0.008-8.0 03-16.2 0.3-16.2 1.023 0.000 0.998
Iron ug/dL 10-1000 6.8-993.3 6.8-993.3 1.004 -0.050 0.999
Potassium mmol/L 1.0-10.0 1.1-9.7 1.1-9.7 1.000 -0.057 0.999
LDH IU/L 25-1200.0 24.1-1200.4 24.1-1200.4 1.044 -0.050 0.998
LDL mg/dL 10-400.0 12.3-294.6 12.3-294.6 1.026 0.000 0.998
Lipase u/L 3-600.0 6.3-576.5 6.3-576.5 1.009 -0.050 0.999
Magnesium mg/dL 0.5-8.0 05-79 0.5-79 1.002 -0.002 0.999
Sodium mmol/L 50-200.0 50.3-201.2 50.3-201.2 0.999 -0.180 0.999
Phosphorus mg/dL 1-20 0.8-20.5 0.8-20.5 0.999 0.003 0.999
Total bilirubin mg/dL 0-30.0 0.1-28.7 0.1-28.7 0.987 -0.029 0.999
Triglyceride mg/dL 10-1000.0 10.2-1049.6 10.2-1049.6 1.010 0.000 0.999
Total protein g/dL 3-120 3.1-124 3.1-124 1.008 -0.007 0.999
Uric acid mg/dL 1.5-30.0 1.8-279 1.8-27.9 1.016 -0.005 0.999
UIBC pg/dL 55-550.0 54.6-492.5 54.6-492.5 1.016 -0.020 0.999

Abbreviations: ALP, alkaline phosphatase; BUN, blood urea nitrogen; LDH, lactate dehydrogenase; R? coefficient of determination.
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Fig. 1. Linear regression plots comparing the results obtained for 31 analytes by using Beckman Coulter AU5822 and cobas 8000 Modular Analyzer.
The following analytes were analyzed: (A) albumin, (B) ALP, (C) ALT, (D) amylase, (E) AST, (F) BUN, (G) calcium, (H) cholesterol, (I) creatinine kinase, (J)

chloride, (K) CO2, (L) creatinine, (M) CRP, (N) hs-CRP, (0) direct bilirubin, (P) GGT, (Q) glucose, (R) HDL, (S) iron, (T) potassium.
(Continued to the next page)
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Fig. 1. Continued. (U) LDH, (V) LDL, (W) lipase, (X) magnesium, (Y) sodium, (Z) phosphorus, (AA) total bilirubin, (AB) triglyceride, (AC) UIBC, (AD) total
protein, (AE) uric acid. The blue line represents the linear regression and the gray line depicts a theoretical line with a slope of 1.0 and a y-intercept of 0.
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