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Abstract: 

The point-of-care (POC) clinical chemistry analyzer element RC was evaluated to assess suitability 
for testing of canine samples in daily veterinary business. The analyzer offers a wide variety of 
different tests and allows the user to assess i.e. parameters evaluating the kidneys and the liver, 
evaluating glucose, fat, and protein metabolism or disturbances of calcium-phosphate 
metabolism. 
Material & Methods: Pooled canine plasma samples were measured 10 times, and mean, SD and 
CV% calculated. Method was compared against the reference analyzer Cobas 8000 (Roche). 
Results were evaluated for normal distribution. Correlation coeffiecients were calculated with 
either Spearman Correlation or Pearson’s correlation depending on sample distribution. Passing-
Bablok regression analysis served to evaluate intercept and slope. A reference interval study 
completed the evaluation.  
Results: The analyzer shows precise results with CV% of <5%. Method comparison results showed 
a high accuracy for most of the parameter. Results showed that more samples with higher AST 
enzyme activity need to be included in the method comparison experiment. 96 patients were 
available for the reference interval study and allowed calculation of reference intervals by 
nonparametric or robust methods.  
In Summary: The element RC showed excellent precision and high accuracy making the analyzer 
suitable for use in daily veterinary clinics. Reference interval establishment succesfully provided 
analyzer-specific upper and lower reference limits on the basis of a large number of healthy dogs. 
 
 
Introduction 
Clinical chemistry analyzers are part of the daily work of veterinarians and provide a wide parameter 
portfolio. The different parameters enable the clinician to routinely control the functionality and integrity 
of different patient’s organs as well as metabolic functions. The element RC (XXXX) provides different 
parameter combinations in profiles, which facilitate screening of new patients as well as monitoring 
patients under therapy. Preanalytic errors occur frequently in laboratory diagnostics. Possibilities for 
preanalytic errors are reduced to a minimum in the element RC. The customer can choose different 
sample types and may use lithium-heparin whole blood or use lithium-heparin plasma or serum after 
centrifugation of the whole blood. No further preanalytic steps are required. The user simply needs to 
aspirate 100 µl of the sample and pipette it in the reagent rotor. Goal of this evaluation was the 
assessment of precision and accuracy of the element RC for the species dog.  
 
Material & Methods 
Evaluation of the element RC (Heska Corporation, Colorado, USA) was thoroughly performed by 
evaluating precision, comparison to a reference method as well as examination of the reference interval 
in a healthy canine patient population. Software version of the analyzer was 1.00.01.06. 
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Precision study was performed by using canine pooled lithium-heparin plasma and serum samples. 
Samples were free of interfering substances. After careful mixing of the sample, samples were repeated 
ten times to assess within-run repeatability. Mean, standard deviation (SD) as well as coefficient of 
variation (CV%) were calculated.   
The wet chemistry reference laboratory analyzer Cobas 8000 served as a reference instrument for the 
method comparison study. Left-over Lithium-heparin plasma and serum samples from dogs were 
measured on the element RC as well as on the reference instrument. Measurements were performed on 
the same day. Technical flags of the analyzer were noted when present. Statistical evaluation included 
assessment of normality via visual inspection of the spread of the data in a histogram. Correlation 
coefficients were determined using Spearman correlation analysis for non-normal distributed parameters 
and Pearson’ correlation coefficient for parameter showing a Gaussian distribution. Passing-Bablok 
regression analysis was used to describe intercept and slope of the assessed data pairs.  
A reference interval study was performed. Dogs originated from a research facility, as well as pets of stuff 
and family members. A status of good health was defined based on physiologic clinical signs, normal 
appetite and thirst, as well as an unremarkable behavior of the dogs. All dogs were sampled during their 
annual health check. Left over whole blood lithium heparin samples were used for the reference interval 
assessment and analyzed within one hour after sampling.  
Statistics were carried out according to the ASVCP reference interval guidelines. Reference Value Advisor 
V. 2.1 was used to calculate the reference intervals by using nonparametric or robust methods. Box-Cox 
transformation was used when needed. Microsoft Excel 2010 (Microsoft Corporation, Redmont, USA) as 
well as Analyse-it for Excel, version 5.30 (Analyse-it Software, Ltd., Leeds, United Kingdom) were used for 
data entry and statistical calculations. 
 
Results & Discussion 
In general, measurement of the samples was easy. The instrument runs calmly, and measurement time is 
only 15 minutes for completion of a profound parameter portfolio.  
Results of the precision study are outlined in table 1. Analyzes were performed within one run. With CVs 
of less than 5.1% all parameter showed excellent precision.  
 

Parameter ALB TP AST ALT AMY CREA CK TG GLU CA PHOS BUN 

Unit g/dl g/dl U/l U/l U/l mg/dl U/l g/l mg/dl mg/dl mg/dl mg/dl 

Mean 3.1 7.0 88.8 173 971 380 380 0.7 77.1 10.1 6.5 18.6 

SD 0.04 0.2 3.7 2.4 12.7 0.1 10.1 0.02 0.9 0.2 0.2 0.4 

CV% 1.4 3.0 4.2 1.4 1.3 5.1 2.7 3.5 1.1 2.1 2.5 2.1 

36 canine samples were available for the method comparison study. Three samples were flagged by the 
instrument with the information that interfering substances were present. These samples showed signs 
of lipemia and results were excluded from statistical analysis. Therefore, results of 33 samples were 
included in the statistical evaluation of the method comparison study. Results were non-normally 
distributed. Correlation coefficients (r) as well as results of Passing-Bablok regression analysis are 
summarized in table 2 and in the following graphs. Linear correlation was present in most of the 
parameter. AST enzyme activity showed a higher deviation from the line of best fit as results were mostly 
low and within the reference interval. This is also exemplified by a correlation coefficient of r=0.73. 
Samples with higher AST enzyme activity need to be included in a future assessment of this parameter. 
The parameter albumin presents a constant deviation from the reference results. Analyzer specific-
reference ranges as applied in the second part of this study are helpful ameliorating this deviation.  
 

Table 1 Precision study results. ALB = albumin, TP = total protein, AST = aspartate aminotransferase, ALT = alanine 
aminotransferase, AMY = amylase, CREA = creatinine, CK = creatine kinase, TG = triglycerides, GLU = glucose, CA = total 
calcium, PHOS = phosphor, BUN = blood urea nitrogen. SD = standard deviation, CV = coefficient of variation 
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Ninety-eight canine patients were 

included in the reference interval study. 

All animals were in a status of good 

health and showed physiologic behavior 

and unremarkable appetite. An equal 

distribution of different breeds and 

mongrel dogs was present. Age of the 

dogs varied from nine month of up to 

eleven years. Results of the reference 

interval study are summarized in table 3. 

Lower limit of the reference interval of 

the enzyme activities was manually set  
Table 2 Method comparison results 

to zero (one-sided reference interval).  

 ALB ALT AMY AST BUN CA CK CREA GLU PHOS TB TP 

Unit g/l U/l U/l U/l mmol/l mmol/l U/l µmol/l mmol/l mmol/l µmol/l g/l 

Lower 
RL 

25 0 0 0 0.5 2.2 0 51 3.44 1.0 0 50 

Upper 
RL 

37 165 1355 69 2.7 2.6 292 108 6.50 2.10 5 73 

Table 3 Reference intervals for the scil Vet element RC. ALB = albumin, ALT = alanine aminotransferase, AMY = amylase, AST 
= aspartate aminotransferase, BUN = blood urea nitrogen, CA = total calcium, CK = creatine kinase, CREA = creatinine, GLU = 
glucose, PHOS = Phosphor, TB = total bilirubin, TP = total protein. RL = reference limit. 

 
 
Summary: 
The clinical chemistry analyzer element RC 

shows excellent precision for the parameter 

evaluated. Accuracy was high for most of the 

parameter despite of AST enzyme activity, 

where more samples with higher enzyme 

activities need to be included to increase 

spread of the data and facilitating statistical 

evaluation. Reference interval calculation was 

performed according to ASVCP guidelines. 

With ninety-eight healthy dogs included in the 

reference interval study nonparametric and 

robust methods could successfully be used to 

calculate the upper and lower reference 

limits.  

Parameter 
Normal 

distribution 
r Passing Bablok 

Albumin g/dl no 0.89 -2.78 + 0.93x 

Total protein g/dl no 0.76 -8.62 + 1.22x 

AST U/l no 0.73 -12.1 + 1.65x 

ALT U/l no 0.96 -2.99 + 0.96x 

Amylase U/l no 0.99 -6.60 + 1.13x 

Creatinine mg/dl no 0.97 -1.09 + 0.99x 

Creatine Kinase U/l no 0.83 26.3 + 0.75x 

Triglycerides g/l no 0.88 0.04 + 0.77x 

Glucose mg/dl no 0.82 0.07 + 1.03x 

Total Calcium mg/dl no 0.84 0.08 + 0.90x 

Phosphate mg/dl no 0.86 0.09 + 1.00x 

UREA mg/dl no 0.92 0.14 + 0.83x 


