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Abstract 

Objective: Sentinel Pancreatic Amylase [PAMY] assay was evaluated on 
Beckman Coulter AU5800. Study goals: verify analytical performances and 
establish assay agreement with desirable analytical specifications based on 
biological variability as provided by Ricos et al. 

Materials/Instruments: PAMY reagent, manufactured by SENTINEL CH, is a 
ready to use format. α-amylases are hydrolytic enzymes originated from various 
organs from which the corresponding name is derived, which hydrolyze starch 
into maltose. Pancreatic α-amylase is produced form pancreas and released 
into the intestinal tract. PAMY assays are suitable for diagnosing and monitoring 
acute pancreatitis, as well as for identifying acute attacks during chronic 
pancreatitis. The enzymatic colorimetric assay for PAMY determination 
develops in two steps: 1) Incubation: human salivary α-amylase is inhibited by 
two different monoclonal antibodies with no effect on the pancreatic α-amylase; 
2) hydrolysis of the EPS substrate (Ethylidene Protected Substrate) p-
nitrophenylmaltoheptaoside 4,6-ethylidene-blocked (ethylidene-G7PNP) by 
pancreatic α-amylase, forming: G2PNP, 2 G3PNP and G4PNP, which are 
hydrolyzed by α-glucosidase into p-nitrophenol (PNP) and glucose. PAMY 
activities is proportional of the absorbance increase due to PNP formation. 
Beckman Coulter AU5800 is a fully automated, high-throughput clinical 
chemistry system, which performs colorimetric, enzymatic, as well as 
turbidimetric assays. 

Study Design: Study protocols were based on CLSI guidelines. Acceptance 
criteria were defined to meet desirable analytical specifications as per biological 
variation (TE<17.7%) at clinical decision level (51 U/L). Total Imprecision 
(EP05A): CV≤6%; Linearity (EP06A): bias +/-5%; Method comparison (EP09A): 
compare serum samples results on Beckman Coulter AU5800 versus AU480, 
Abbott Architect c8000 analyzers and AU480 versus Architect c8000. 

Results: Total Imprecision: CV% = 1.9% at 39.9 U/L: 1.8% at 109.8 U/L. 
Linearity: from 0.4 up to 2800 U/L. Comparison: A) AU5800 vs AU480: n 100, 
slope 1.01, intercept -0.34, r 1.00, p<0.001; B) AU5800 vs c8000: n 100, slope 
1.05, intercept -4.98, r 0.99, p<0.001. 

Conclusion: performance of Sentinel CH. PAMY assay on Beckman Coulter 
AU5800 analyzer met acceptance criteria based on Biological Variation 
database specifications. 
 
 

Introduction 
The pancreas has two tissue types: endocrine and exocrine. Endocrine tissue 
produces hormones to help the regulation bodily processes, such as blood 
glucose level. Exocrine tissue produces a variety of enzymes, which aid in the 
digestion of fats, proteins, acids and carbohydrates. Without these enzymes, the 
body couldn't extract various nutrients from food or convert them into energy. 
One of the enzymes the exocrine tissue of the pancreas produces is amylase, 
which aids in the digestion of starches. Starches are the only type of 
carbohydrates that amylase digests. 
Specifically, amylase aids in the conversion of polysaccharides to the 
disaccharide maltose. During chewing start this process. 
Salivary amylase, which is produced in saliva glands, begins to break down 
starches. Food then travels down esophagus to stomach and eventually makes 
its way into the small intestine. 
The pancreas produces amylase and transports it down the pancreatic duct into 
the bile duct. At this point, the pancreatic amylase is inactive, but when the 
pancreatic amylase enters the first part of the small intestine, the duodenum, it 
becomes activated. Pancreatic amylase continues the conversion process that 
the salivary amylase started. When it is done, the starches are converted to 
maltose and other bioproducts. Other digestive enzymes then convert the 
maltose into glucose, which body uses for energy. 
Pancreatic amylase increasingly enters the blood when pancreas is inflamed or 
diseased.  
 
 
Instruments and materials 
Beckman Coulter AU5800 is a fully automated, high-throughput clinical 
chemistry system, which performs colorimetric, enzymatic, as well as 
turbidimetric assays. 
 
Pancreatic Amylase reagent is a liquid, ready to use, bi-reagent colorimetric 
assay. 
 
 
Methodology and acceptance criteria 
Limit of Detection: evaluation was performed on concentrations spanning the 
desired low measuring range of the assay. Data were elaborated according 
NCCLS/ CLSI document EP17-A. 
 
Total imprecision: evaluation was performed on two different control materials 
and a serum pool, starting approximately from the decision level to the upper 
end of the analytical range. For each level, two analytical runs per fourteen days 
during a time interval of 48 days were performed. In each run always duplicate 
measurement were done. Data were elaborated according NCCLS/CLSI 
document EP5-A. 
 
Limit of Linearity: was evaluated on at least 10+1 test dilutions at 
concentrations spanning the desired linearity range both in the high and in the 
low measuring range of the assay. Data were elaborated according NCCLS/ 
CLSI document EP6-A. The expected analytical range claim was up to 2000U/L. 
 
Instruments comparison: was performed using a protocol based on 
NCCLS/CLSI document EP9-A. Testing was performed on the Beckman Coulter 
AU5800 in comparison to AU480 and Abbott Architect c8000. The data obtained  
on AU480 were compared versus Architect c8000. Linear regression analysis 
and bias were used to establish the degree of agreement between the assays 
run on the different systems. 

 

 
 

RESULTS                                                                                             S 

Limit of Detecton (LOD) 

Sensitivity was determined 3 x 20 (runs x replicates) on normal saline and 
reported as the “mean zero value + 3 SD”. 

 
Within run 

The within run precision was determined in 1 day on 3 levels for 20 replicates per 
3 runs. 

 

Total Imprecision 

The precision was determined for 21 days on 2 replicates per 2 runs/day of 3 
different concentrations. 

 

Linearity 

The linearity  was determined on at least 11 test dilutions at concentrations 
spanning the desired linearity range of the assay. The percent recovery for each 
sample was calculated. The difference between the observed result and the 
expected value was within the acceptance criteria for each sample. 

 

 

 

 

On Board Reagent Stability 

On Board reagent stability was assessed by comparing recovery % of a panel of 
human sera pool and commercial control sera vs initial measurement. 
Acceptance criteria was % recovery 90% - 110%. 

 
 

Instrument Comparison 

This testing was performed on the Beckman Coulter AU5800 in comparison to 
AU480 and to Abbott Architect c8000. The data obtained  on AU480 were 
compared versus Architect c8000. Linear regression analysis was used to 
determine the degree of agreement between the assay on the different systems. 
 

 
 

 
 

 
 

 
 

CONCLUSIONS 
Sentinel CH. Pancreatic Amylase assay performance on Beckman Coulter AU 
series analyzers, did meet the Acceptance criteria based on Ricos Biological 
Variation database specifications. 
The data obtained and reported as imprecision, comparison and stability, confirm 
the quality of the system (SCH reagent + AU analyzer) in comparison with the 
reference system. 
 

 
 
 

Item A cceptance C riteria C LSI R ef

LOD < 2.0 U/L EP17-A

T o ta l Imprecis io n CV < 6% EP5-A

Linearity up to  2000 U/L EP6-A

C o rre lat io ns 
Instruments

Slope: 1.00 ± 0,05                    
r = ≥ 0.975

EP9-A

On B o ard Stability > 30 days -

Spiked 
Serum          

%

Unspiked 
Serum

F o und 
C o nc.        

U/ L

Expected 
U/ L

A bso lute  
B ias            
U/ L

R elat ive    
B ias             

%

0 100 0.1 18.5 NA NA

10 90 286.2 300.7 -14.48 4.8

20 80 570.8 582.9 -12.07 -2.1

30 70 867.8 865.1 2.75 0.3

40 60 1180.8 1147.2 33.56 2.9

50 50 1442.7 1429.4 13.27 0.9

60 40 1729.1 1711.6 17.49 1.0

70 30 2014.0 1993.8 20.20 1.0

80 20 2284.0 2275.9 8.01 0.4

90 10 2535.4 2558.2 -22.78 -0.9

100 0 2812.8 2840.3 -27.16 -1.0

Linearity (EP 6-A )                                                                                                                                                              
[C V < 5% o r bias ± 2 .6 U/ L; up to  2000 U/ L]

X A U480 A rchitect  
c8000 A U480

Y A U5800 A U5800 A rchitect 
c8000

N 100 100 100

Range            
(U/L) 4.20 - 2390 4.36 - 2233 4.20 - 2390

Slope 1.01 1.05 0.96

Intecrept     
(U/L)

-0.34 -4.98 4.59

R 1.000 0.999 1.000

Sy/x 3.91 15.11 12.75

SD C V % SD C V % SD C V %

1 56 40.1 0.8 1.9 0.6 1.5 0.3 0.7

2 56 110.6 2.1 1.9 1.8 1.7 0.5 0.5

3 56 30.4 0.8 2.6 0.7 2.1 0.3 1.0

T o ta l Imprec is io n (EP 5-A )                                                                                                                                                               
[C V < 6 %]

Leve l N M ean      
(U/ L)

T o tal Imprec isio n B etween days Within run

Level N M ean      
(U/ L) SD C V %

1 60 42.6 0.7 1.7

2 60 118.9 2.9 2.4

3 60 30.3 0.4 1.5

Within R un (EP 5-A )                                                                                                                                                              
[C V < 6 %]

R un N M ean (U/ L) SD LOD

1 20 0.0 0.09 0.25

2 20 -0.2 0.14 0.26

3 20 -0.1 0.13 0.33

T OT A L 60 -0,1 0.13 0.40

Limit  o f D etect io n (EP 17-A )                                                                    
[< 2.0  U/ L]


