
Comparison of AQUIOS tetra and Navios tetra 

system performance 
Violetta Headley1, Michael Keeney2, Dominika Benjamins2, Justin Rohrbach3, Robert Ortega3, Karen Lo3, Liliana Tejidor3 and Elena Afonina1   
1Clinical Application Development, Life Sciences, Beckman Coulter, Inc  2London Health Sciences Centre, London, Ontario, Canada  3Clinical Affairs, Diagnostics, 

Beckman Coulter, Inc 

Background 
The CD4+ T-cell count is a critical parameter in monitoring HIV disease. Flow cytometry remains 
the gold standard technology for enumeration of CD4+ T-cells, because of its accuracy, precision 
and reproducibility1�X�����d�Z�������Y�h�/�K�^�¡�����>���]�•�������(�µ�o�o�Ç�����µ�š�}�u���š�������(�o�}�Á�����Ç�š�}�u���š���Œ���Á�]�š�Z���]�v�š���P�Œ���š�������•���u�‰�o����
loading, preparation and analysis.  In this study, we demonstrate that the AQUIOS Tetra algorithm 
provides accurate results for enumeration of lymphocyte subsets in samples tested up to 24 hours 
post venipuncture.  The recovery of the T, B and NK cell lymphocyte subsets using AQUIOS Tetra 
method was compared to the Navios Tetra system. 

Methods 
Systems 
The AQUIOS CL instrument is a load-and-go IVD flow cytometry system that was recently cleared 
by the US FDA for testing in clinical labs. The system incorporates on-board sample preparation 
and automated analysis with LIS capabilities. The instrument employs a volumetric approach for 
enumerating specific cell populations.  In this study, the AQUIOS CL system performance for 
immunophenotyping lymphocyte cell populations was compared to the Navios tetra system 
(tetraCHROME application run on Navios instrument with Flow-Count Fluorospheres), a currently 
used flow cytometry method for measuring the T, B and NK-cells.  
 
 
 
 
 
 
 
 
 
 
 

Specimens 
Sixty seven (67) specimens, including HIV+ clinical patients (61) were analyzed in the study.  All 
testing was performed on spent blood after clinical testing had been performed. Specimens were 
targeted for normal and clinical range on the CD4+ T-cells. The distribution included CD4 
expression levels at 32 cells/µL �t 1500 cells/uL; with the majority (63%) of samples representing 
the clinical decision points under 500 cells/uL. 
 
 
 
 

 
 

 
The whole blood samples were prepared within 24±2 hours of collection. The same specimens 
were prepared and analyzed by both systems in duplicates. For analysis on Navios instrument, 
samples were prepared manually and the red blood cells were lysed using the ImmunoPrep 
reagents and a TQ-prep instrument from Beckman Coulter, Inc. The statistical analysis included 
data from the first replicate only. 

Data analysis 
The recovery of the absolute count and percent positive parameters for CD3+, CD3+/CD4+, 
CD3+/CD8+, CD3-/CD19+ and CD3-/CD56+16+ (or CD3-/CD56+ for Navios-tetra system) 
lymphocyte subsets were obtained and compared between the methods. Data was inspected for 
outliers prior to statistical analysis and no outliers were observed. Basic summary statistics and 
Bland-Altman plots were calculated for each marker. Deming approach was used to estimate 
regression parameters for percent positive measurements of each marker while weighted Deming 
approach was used for cell counts because the variability (scatter) of the data depended on the 
range of measurements. Regression analysis was performed.  Bias between methods was 
calculated from the regression line at the 25th, 50th and 75th percentile of the range of the 
comparator and different medical decision points of CD4+ T-cell counts. Confidence limits of bias 
estimates were calculated based on standard errors of bias and 95% confidence. %Bias along with 
their confidence limits were also calculated at medical decision levels and 50th percentile at the 
median level based on the regression model. 
 

Table 1 Detailed components of each system used in the study 

Table 2:  Number of specimens analyzed 
per CD4 count range 

The statistical analysis demonstrated a negative bias (lower 95% limit of bias for CD3+/CD4+ count 
at 100, 200 and 500 cell/µL was -17, -20 and -37 cells, respectively) between the two systems for all 
parameters and all markers except for the CD3-/CD56+CD16+ marker.  A positive bias (upper 95% 
limit of bias for CD3-/CD56+16+ count at 25th, 50th and 75th percentile cell/µL was 29, 38 and 57 
cells, respectively) was observed between the methods for CD3-/CD56+CD16+ marker. A larger bias 
for NK-cells population recovery may be explained by inclusion of the CD16 monoclonal conjugated 
with the same fluorochrome as the CD56 antibody in the AQUIOS Tetra-2+ cocktail. 

Results 
Figure 1 shows side by side comparison of cytometry analysis results between the methods. The SS 
vs CD45-FITC scatter plot shows lymphocyte gating done by each system algorithm; the CD3-PC5 
histogram is used for separation of CD3+ and CD3- cells for further gating of CD3+/CD4+ and 
CD3/CD8+ T-cells, CD3-/CD19+ B-cells and CD3-/CD56+CD16+ NK-cells. The cell recovery for percent 
positive and absolute counts for each lymphocyte subset is shown under each corresponding plot. 
The AQUIOS-Tetra system provides absolute counts for an additional IVD marker CD45+ Low SS. 

Conclusions 
The new AQUOIS Tetra method demonstrated comparable results to the Navios Tetra application for 
measuring recovery of the T, B and NK cell lymphocyte subsets that is performed without the 
requirement of a fluorescent bead. All markers had < 8% Bias at 50th percentile except for NK-cells. 
Overall the Aquios has the advantage of a full walkaway system with integrated quality control and 
reagent accountability offering a standardized approach to lymphocyte subset analysis, while 
reducing hands-on time and operator variability.  
 

NOTE: The additional parameters that AQUIOS provides (CD45+ and CD45+ Low SS) in comparison to Navios are not 
presented 

Table 6 summarizes the bias point estimates from the regression model for CD4 at 
medical decision levels (50, 100, 200 & 500 cells/ul) and their upper and lower 95% 
confidence limits. 
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Figure 1: Side by side comparison of each method results 
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Figure 2 displays the regression graphs followed by the Bland-Altman plots for each 
individual marker for both AQUIOS Tetra-1 and AQUIOS Tetra-2+ Panel reagents. For 
the regression graphs, the green line represents the equality line and the blue lines 
represent the regression line. For the Bland-Altman plots, the green line represents 
the mean bias and the blue lines represent the mean 2SD also known as the 95% 
limits of agreement (LOA). LOA are limits calculated from the data based on the 
variability of the collected sample data. They are based on the confidence level (95% 
confidence) which implies that a certain percent of the data could be outside of 
those limits.  

Table 3 shows general statistics, including number of tests (N), mean 
values, total bias difference in recovery between methods and 95% 
confidence limits of the difference.  

Table 4 summarizes the regression statistics such as slope and intercept, their 95% 
confidence intervals, and correlation between methods 

Table 5 summarizes bias point estimates and 95% confidence limits from the 
regression model at three percentiles. 
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