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Introduction
Sentinel Kappa and Lambda light chains, Alpha 1-Acid Glycoprotein and 
Lipoprotein(a) (Lp(a)) are immunoturbidimetric assays. Reagents are  
liquid, ready-to-use.
The Synchron® LX20 is a fully automated, high-throughput clinical chemistry 
system, able to run colorimetric, enzymatic as well as turbidimetric 
assays. 
The study’s aim was to support the increasing demand of flexible and cost-
effective solutions in clinical chemistry laboratory routine. 
Sentinel Immunoturbidimetric Kappa and Lambda light chains, Alpha 1-
Acid Glycoprotein and Lipoprotein(a) (Lp(a))  reagents were evaluated on 
the Synchron® LX20 to comply with the expected acceptance criteria.

Instruments and materials
• Beckman Coulter Synchron® LX 20 clinical chemistry analyzer
• Sentinel Kappa light chains, immunoturbidimetric determination,
 ref. 11004D
• Sentinel Lambda light chains, immunoturbidimetric determination,
 ref. 11005D
• Sentinel alpha 1-Acid Glycoprotein, immunoturbidimetric determination, 

ref. A26838
• Sentinel Lp(a) Ultra, latex enhanced immunoturbidimetric determination, 

ref. 11504D

• Beckman Coulter Immage® 800 Immunochemistry system
• Beckman Coulter Kappa light chain, nephelometric determination,
 ref. 446440
• Beckman Coulter Lambda light chain, nephelometric determination,
 ref. 446470
• Beckman Coulter alpha 1-Acid Glycoprotein, nephelometric determination, 

ref. 447780
• Beckman Lipoprotein(a), nephelometric determination, ref. 447450

Methodology
Total imprecision: imprecision was evaluated using a protocol based 
on the NCCLS (CLSI) document EP5-A for imprecision on one Beckman 
Coulter Synchron®  LX20. Testing was performed over twenty days with two 
levels of controls with two replicates per run and two runs per day (Kappa, 
Lambda and AAG) and over thirteen days with three levels of controls with 
two replicates per run and two runs per day (Lp(a)).

Sensitivity: LOD was defined as the analyte concentration equivalent to 
3 x the SD  measured from 20 replicates of saline.

Methods comparison: Methods comparison was performed using a 
protocol based on the NCCLS (CLSI) document EP9-A. This testing was 
performed on the Beckman Coulter Synchron® LX20 clinical chemistry 
analyzer for each assay in comparison to Beckman Coulter Immage® 800 
nephelometric system. Linear regression (parametric and non parametric) 
analysis was used to determine the degree of agreement between the 
assays run on the different systems.

Prozone: The prozone effect was assessed by testing serial dilutions of a 
concentrated analyte solution for each assay. 

On board calibration stability: On board reagent and calibration stability 
was performed on Beckman Coulter Synchron® LX20 analyzers. Study 
covered thirty days, testing three samples at different concentrations.

LOD (Limit-of- Detection): (saline sample) 

Kappa Lambda AAG Lp(a)
Mean  (mg/dL) 0.35 0.38 24.05 0.50
SD     (mg/dL) 0.671 0.590 1.932 0.291
LOD   (mg/dL) [x3SD] 2.36 2.15 29.8 1.4
Acceptance criteria < 4.0 < 9.0 < 40 < 3.0

Conclusions

• Obtained data have met the predefined acceptance criteria, proving the 
feasibility to run Kappa light chains, Lambda light chains, Alpha 1-acid 
glycoprotein and Lp(a) parameters with general chemistry assays.

• The study support the consolidation of proteins on Synchron®  LX which 
optimizes workflow and laboratory efficiency, reducing costs in today’s 
laboratories.

Evaluation of some Sentinel Serum Proteins assays on the
Beckman Coulter Synchron® LX Clinical Chemistry System

Results: Sensitivity

Kappa light chains
Within run Total

 Mean  
mg/dL  

SD
mg/dL CV% Acceptance criteria SD

mg/dL CV% Acceptance criteria

Level 1 125.71 5.08 4.04 ≤ 6 % CV 8.46 6.73 ≤ 7 % CV
Level 2 476.87 7.70 1.61 ≤ 6 % CV 14.49 3.04 ≤ 7 % CV

(day x run x rep : 20x2x2)

Lambda light chains
Within run Total

 Mean  
mg/dL  

SD
mg/dL CV% Acceptance criteria SD

mg/dL CV% Acceptance criteria

Level 1 67.65 2.35 3.47 ≤ 6 % CV 3.19 4.71 ≤ 7 % CV
Level 2 243.16 3.64 1.50 ≤ 6 % CV 6.98 2.87 ≤ 7 % CV

 (day x run x rep : 20x2x2)

Alpha 1-Acid Glycoprotein
Within run Total

 Mean  
mg/dL  

SD
mg/dL CV% Acceptance criteria SD

mg/dL CV% Acceptance criteria

Level 1 39.4 2.63 6.69 ≤ 7 % CV 3.13 7.94 ≤ 8 % CV
Level 2 113.3 3.24 2.86 ≤ 5 % CV 5.49 4.85 ≤ 6 % CV

(day x run x rep : 20x2x2)

Lp(a)
Within run Total

 Mean  
mg/dL  

SD
mg/dL CV% Acceptance criteria SD

mg/dL CV% Acceptance criteria

Level 1 9.15 0.251 2.74 ≤ 4 % CV 0.404 4.41 ≤ 6 % CV
Level 2 17.12 0.233 1.36 ≤ 4 % CV 0.521 3.04 ≤ 6 % CV
Level 3 26.00 0.306 1.18 ≤ 4 % CV 0.809 3.11 ≤ 6 % CV

 (day x run x rep : 13x2x2)

Results: Total Imprecision

Results: Interferences
(Accepted bias  +/- 0.075 mmol/L or +/- 5% related at clinical decision level 1.5 mmol/L)

Results: Linearity

Results: On board calibration stability

PLOT 1

PLOT 2

PLOT 3

Abstract (revised)
Objective:
Analytical performance of some SENTINEL protein assays was evaluated 
on the Beckman Coulter Synchron® LX Clinical Chemistry System. The 
study’s aim was to support the efforts of clinical laboratories to consolidate 
the complete Proteins panel on one unique instrument platform, thus 
maximizing  the overall lab workflow by performing some proteins on large 
throughput analyzers. The Synchron® LX20 is a fully automated, high-
throughput clinical chemistry system, able to run colorimetric, enzymatic, 
as well as turbidimetric assays.

Methodology:
The evaluation of Kappa and Lambda light chains, Alpha 1-Acid Glycoprotein 
and Lipoprotein(a) (Lp(a)) on Synchron® LX was based on CLSI derived 
protocols and on predefined acceptance criteria. Method comparison was 
evaluated by comparing the measurements of paired serum samples on 
Synchron® LX and on Beckman Coulter reagents/Immage® nephelometer 
system. On Board stability was tested in terms of  open reagents 
and calibration. Imprecision was verified on a minimum of 2 analyte 
concentrations. LOD was defined as the analyte concentration equivalent 
to 3 x the SD  measured from 20 replicates of saline. 

Results: 

Kappa Lambda AAG Lp(a)

Imprecision 
(Inter-assay)
%CV

Within
run

Low 4.04 3.47 6.69 2.74
Medium N/A N/A N/A 1.36
High 1.61 1.50 2.86 1.18

Total
Low 6.73 4.71 7.94 4.41
Medium N/A N/A N/A 3.04
High 3.04 2.87 4.85 3.11

LOD (mg/dL) [x3SD] 2.36 2.15 29.8 1.4

Method 
Comparison
Synchron LX vs 
Immage

Linear
regression 

N 79 79 60 57
Slope 0.922 (*) 0.983 (*) 1.06 1.01
r 0.978 0.985 0.991 0.981
Intercept 59.20 17.74 0.58 -1.99

Prozone effect: no effect up to (mg/dL) 12032 6336 1825 358
Reagent on Board Stability 28 days 28 days 28 days 14 days
Calibration Stability 28 days 28 days 28 days 14 days

(*) Sentinel standardized vs Immage values

Conclusion:
Obtained data met the predefined acceptance criteria and proved the 
feasibility to run Kappa light chains, Lambda light chains, Alpha 1-acid 
glycoprotein and Lp(a), parameters with general chemistry assays. The 
study supported the consolidation of  proteins on Synchron® LX, which 
optimizes workflow and laboratory efficiency, reducing costs in today’s 
laboratories.
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Kappa and lambda lights chains:
Remarks on standardisation and 
definitions of measuring units 
Standardisation:
Sentinel and Immage  assays are standardized against CRM470. In fact, 
even if certified values are not given on CRM470, the concentrations of 
Kappa and Lambda light chains can  derive from the concentration of the 3 
major classes of Immunoglobulins (IgA, IgG and IgM), through the Lievens 
formula.
Kappa = CIgG x 0.1983 + CIgA x 0.171 + CIgM x 0.0975
Lambda = CIgG x 0.1054 + CIgA x 0.1206 + CIgM x 0.0305

Units of measuring:
Immage: Kappa and Lambda values are given in mg/dL and expressed 
as “Immunoglobulin equivalent Molar weight”. The assumption is that the 
molecular weight of the Light chains is approximately 150000 daltons (as 
whole IgG). Consequently, the sum of Kappa and Lambda chains is equal 
to concentration of all immunoglobulins.
Sentinel assays on Synchron®  LX 20: Kappa and Lambda values are 
given as content of Immunoglobulin light chains. The assumption is that 
the molecular weight of the Light chains is approximately 25000 daltons 
( as it is in reality). Consequently,  the contents of Kappa and Lambda is 
approximately 1/3 of the total concentrations of the Immunoglobulins.

(3 replicates x each dilution level)
(Elaboration according CLSI EP6-P2 – Analyse-it vs2.04)

Range Instrument Tested Range
(mg/dL) 

Range Found as Linear
 (mg/dL)

Non linear
Coefficients

AAGP Synchron LX 20 42 to 338 42 to 338 Significant*
Kappa Light chains Synchron LX 20 69 to 750 69 to 750 Best Linear
Lambda Light chains Synchron LX 20 39 to 428 39 to 428 Significant*
Lipoprotein (a) Synchron LX 20 12 to 121 12 to 121 Significant*

(*) Significant at alpha = 0.05 
Difference in fits between Linear-Model and Non Linear-Model is not statistically significant.

Results: Methods comparison
X AAGP Immage Kappa Immage Lambda Immage Lp(a) Immage

Y AAGP Sentinel
on LX20 

Kappa Sentinel
on LX20 (*)

Lambda Sentinel
on LX20 (*)

Lp(a) Sentinel
on LX20 

N 60 79 79 57
Range (mg/dL) 44 to 372 120 to 4290 75  to 3645 2 to 121

Slope
(95% CI)

1.06
 (1.02 to 1.09)

0.92 
(0.88 to 0.97)

0.98 
(0.95 to 1.02)

1.01
(0.96 to 1.06)

Slope acceptance criteria 0.9 – 1. 10 0.9 – 1. 10 0.9 – 1. 10 0.9 – 1. 10

Intercept
(95% CI)

0.58
 (-3.87 to 5.02)

59.21
(2.33 to 116.08)

17.74
(-11.79 to 47.26)

-1.99
 (-3.48 to -0.50)

R 0.991 0.978 0.985 0.981
R acceptance criteria R ≥ 0.975 R ≥ 0.975 R ≥ 0.975 R ≥ 0.975

PLOT 1 2 3 4

(*) Sentinel standardized vs Immage values

PLOT 1

PLOT 2 PLOT 3 PLOT 4

Results: Prozone effect

AAG Kappa Lambda Lp(a)
No effect up to (mg/dL) 1825 12032 6336 358
Claim up to: > 1200 > 10000 > 5000 > 300 
PLOT 1 2 3 4

PLOT 1 PLOT 2

PLOT 3 PLOT 4

AAGP Kappa Lambda Lp(a)
Claim/found 28 days 28 days 28 days 15 days
Absolute bias vs initial measurement: ≤12 mg/dL ≤ 26 mg/dL ≤  17 mg/dL ≤ 3  mg/dL
Max % bias vs initial measurement:: 10% 10% 10% 10%
PLOT 1 2 3 4

PLOT 4

Difference Plot
AAGP on Synchron LX20

(Full measuring range)
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Kappa Light chains on Synchron LX20
Full measuring range

Linearity Plot
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Lambda Light chains on Synchron LX20
Full Measuring range

Difference Plot
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Lipoprotein (a) on Synchron LX20
Full measuring range

Difference Plot
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AAGP on Synchrom LX20 Scatter Plot with Fit
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Kappa Light chains on Synchron LX20
SCH standardised vs BCI values

Scatter Plot with Fit
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Lambda Light chains on Synchron LX20
SCH values according BCI standardisation

Scatter Plot with Fit
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Lp(a) on Synchron LX20 Scatter Plot with Fit
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AAG on Synchron LX20
 Prozone check
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Lambda on Synchron LX20
prozone check
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Lp(a) on Synchron LX20 
prozone check
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AAGP
 on Synchron LX20

 On Board Calibration Stability
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Kappa light chains
 on Synchron LX20

 On Board Calibration Stability
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Lambda light chains
 on Synchron LX20

 On Board Calibration Stability
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Lp(a) on Synchron LX20
On board Calibration stability
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