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EVALUATION OF THE ANALYTICAL PERFORMANCE OF THE AQUIOS CL FLOW CYTOMETER IN A MULTI-

CENTER STUDY 

Introduction 

Objectives and Methods 

A multi-center study was conducted to establish the 

performance of the AQUIOS™ CL* flow cytometer with 

AQUIOS Tetra Panel reagents for lymphocyte subset 

analysis in patients suspected of immunodeficiency, post-

transplant patients and apparently healthy individuals. 

Performance equivalency was evaluated compared to the 

BD FACSCalibur™ with Multitest™ IMK kit and TruCount 

tubes. 

 

Precision performance of the AQUIOS Tetra system was 

evaluated based on CLSI EP5-A2 using control materials as 

samples.  

 

To assess substantial equivalency, the AQUIOS CL with 

AQUIOS Tetra reagents was compared against the BD 

FACSCalibur with BD Multitest reagents using a single 

platform approach for absolute counts.  A multi-center study 

was conducted to target the intended use population 

following CLSI EP09-A3.  The AQUIOS Tetra gating method 

was compared to the FACSCalibur with Multiset™ software 

in ≥400 samples covering the CD4+ medical decision 

levels.  Fully automated sample preparation was performed 

by the AQUIOS CL and manually for analysis on the 

FACSCalibur.  

 

Hematologically normal adult donors between 18 – 65 years 

old with a targeted ratio of 50:50 males to females from 

three (3) geographical locations were combined to establish 

the reference interval for AQUIOS Tetra-1 Panel and Tetra-

2+ Panel.  The adult reference interval was determined 

following CLSI EP28-A2.  

 

The AQUIOS™ CL flow cytometer showed excellent 

repeatability and reproducibility.  Tables 1 and 2 summarize 

representative results for AQUIOS Tetra-1 and AQUIOS 

Tetra-2+ reagents for all sites combined.  Two levels of 

control material were evaluated at three (3)  sites.  Tables 1 

and 2 provide results for AQUIOS Immuno-Trol Cells and 

Immuno-Trol Low Cells, respectively.  The repeatability and 

reproducibility for very low CD4 levels (123 cells/µL) was 

<5%. 

 

Substantial equivalency of the AQUIOS CL with AQUIOS 

Tetra reagents was demonstrated against the BD 

FACSCalibur with BD Multitest reagents [CD3-FITC/CD8-

PE/CD45-PerCP/CD4-APC and CD3-FITC/CD16+CD56-

PE/CD45-PerCOP/CD19-APC] using a single platform 

approach for absolute counts [TruCount]. A total of 443 

samples combined from four (4) clinical sites covering the 

CD4 analytical measuring range with emphasis on the 

medical decision ranges were tested on both platforms.   

 

Percent marker recovery comparisons had clinically 

insignificant to no bias.  A negative bias for the comparison 

of AQUIOS to the BD FACSCalibur was observed in the 

absolute count marker recovery for all four (4) sites 

combined.  This negative trend observed for all markers 

was not clinically significant. Importantly, smaller 

differences were observed for CD3+/CD4+ counts 

compared to other markers as summarized in Tables 3 and 

4. The bias was clinically insignificant at the medical 

decision points for CD3+/CD4+ as noted in Table 5. The 

additional parameters that AQUIOS provides (CD45+ and 

CD45+ Low SS) are not provided. 

 

Figures 1 and 2 illustrate regression and Bland-Altman 

plots, respectively for CD3+/CD4+ count confirming 

comparability of AQUIOS Tetra to the BD FACSCalibur.   

 

A total of 161 hematological normal adult donors were 

combined to establish reference Interval. Normal reference 

intervals for lymphocyte subsets (data not shown) were 

consistent with published values. 

Conclusion 

The AQUIOS™ CL flow cytometer demonstrated excellent performance in lymphocyte subset analysis with AQUIOS Tetra 

Panel Reagents. 

 

 

Table 3. Bias and Its Confidence Intervals at three percentiles  

AQUIOS Tetra (Test) vs. BD FACSCalibur (Reference)  

- AQUIOS Tetra-1 Panel [CD45-FITC/CD4-RD1/CD8-ECD/CD3-PC5] and  

AQUIOS Tetra-2+ Panel [CD45-FITC/(CD56+CD16+)-RD1/CD19-ECD/CD3-PC5] 

Table 4. Bias and Its Confidence Intervals at three percentiles 

Results 

Table 1. Precision results from the combined sites  for a normal CD4 

level (AQUIOS Immuno-Trol as sample) 

AQUIOS Tetra Precision Performance 

- AQUIOS Tetra-1 Panel [CD45-FITC/CD4-RD1/CD8-ECD/CD3-PC5] and  

AQUIOS Tetra-2+ Panel [CD45-FITC/(CD56+CD16+)-RD1/CD19-ECD/CD3-PC5] 
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Table 2. Precision results from the combined sites for a low CD4 

level (AQUIOS Immuno-Trol Low as sample) 

Table 5. Bias and Its Confidence Intervals at Medical Decision Points 

Figure 1. CD3+CD4+ Absolute Count – Regression Plot Figure 2. CD3+CD4+ Absolute Count – Bland-Altman Plot 

AQUIOS Tetra (Test) vs. BD FACSCalibur (Reference)  

Analyte Unit Level Bias Lower Upper

50 1.78 -0.54 4.09

100 0.96 -1.10 3.03

200 -0.67 -3.08 1.74

500 -5.56 -11.90 0.78

Conducted at 4 sites in North America
95% Confidence 

Limits

CD3+/CD4+ cells/µL

Analyte Unit Percentile Level Bias Lower Upper

25 66.09 0.45 0.23 0.67

50 73.76 0.22 0.04 0.40

CD3+ 75 79.38 0.05 -0.16 0.26

(Tetra-2+) 25 657 -23.40 -30.40 -16.40

50 1125 -46.88 -59.34 -34.43

75 1565 -68.97 -86.88 -51.05

25 6.94 0.26 0.10 0.43

50 10.46 0.25 0.13 0.37

75 16.38 0.24 0.02 0.46

25 87 -0.30 -1.89 1.30

50 155 -2.59 -5.64 0.47

75 240 -5.45 -11.05 0.14

25 8.69 -0.34 -0.48 -0.21

50 13.05 -0.38 -0.51 -0.26

75 17.68 -0.43 -0.59 -0.27

25 95 -2.42 -10.41 5.56

50 202 -16.04 -18.70 -13.38

75 315 -30.42 -39.25 -21.58

%

cells/µL

95% Confidence 

Limits

CD3-

/CD56+CD16+

CD3-/CD19+

Conducted at 4 sites in North America

%

cells/µL

%

cells/µL

Analyte Unit Percentile Level Bias Lower Upper

25 66.10 0.31 0.09 0.53

50 73.77 0.03 -0.16 0.21

CD3+ 75 79.56 -0.19 -0.41 0.03

(Tetra-1) 25 643 -3.88 -10.56 2.80

50 1094 -13.88 -25.56 -2.20

75 1545 -23.88 -40.96 -6.79

25 18.66 0.18 0.04 0.32

50 31.38 0.15 0.02 0.28

75 44.04 0.12 -0.07 0.30

25 184 -0.41 -2.69 1.88

50 428 -4.39 -9.67 0.89

75 770 -9.97 -20.43 0.49

25 24.93 -0.21 -0.38 -0.03

50 36.34 -0.40 -0.55 -0.24

75 50.94 -0.64 -0.86 -0.42

25 300 -5.73 -9.06 -2.39

50 508 -12.94 -18.71 -7.17

75 805 -23.24 -32.88 -13.60

CD3+/CD8+

%

cells/µL

Conducted at 4 sites in North America
95% Confidence 

Limits

%

cells/µL

CD3+/CD4+

%

cells/µL


