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measure ESR is poorly reproducible, and its automated gold-standard method remains time consuming. On the other hand, measurement of the precursor stage of sedimentation, red blood cell aggregation, allows to assess ESR with a very quick measurement.
Erythrocytes associate in long chains : rouleaux formation. Rouleaux sediment faster than separated red blood cells (RBCs). Measurement of aggregation is well documented in the literature and is usually performed by following the extinction of light by RBCs
rouleaux over time. The International Council for Standardization in Haematology made a point about the issue in 2017 : ESR parameters related to aggregation measurement should be expressed in mm/hour in correlation with the Westergren method.

The purpose of this study is the evaluation of the quality of analysis performed by Yumizen H500-ESR prototype device and ALIFAX-Test1, two devices deriving ESR from RBCs aggregation measurement compared to a reference machine using Westergren automated method (Inversa).
ALIFAX-Test1 is a stand alone ESR device and the Yumizen H500-ESR, a device performing Full Blood Count (FBC) and ESR. Blood samples from 232 patients were taken into EDTA tulbbes for alternate methods and Inversa. Precision and stability of the methods were performed.

—or linear regression, the Yumizen H500-ESR (n=232) has a correlation coefficient r of 0,9 versus Automated Westergren method and Alifax (n=226) has a correlation coefficient of 0,92 versus Automated Westergren method. However, the HORIBA device shows significantly
ess dispersion on low values than the ALIFAX Test 1 and also has a better sensitivity and specificity. With a threshold of 15 mm/h, Test 1 and Yumizen H500-ESR had 2 false negatives but Test 1 has 62 false positives (FP) against 12 FP for Yumizen H500-ESR. Stability at 4°C during 24
nours gave better results with Yumizen H500-ESR (r=0,96) than ALIFAX (r=0,94). In Passing Bablok regression, the ALIFAX method (n=226) yielded a slope of 1,65 (95% ClI, 1,5-1,79) with an intercept of 1,88 (95% Cl, 0,68-3,31). The Yumizen H500-ESR (n=232) yielded a slope of 1,14

(95% Cl, 1,03-1,21) with an intercept of -0,68 (95% Cl, -1,08- -0,12). For intra-run precision, the mean CV was 7% for 6 runs on Yumizen H500-ESR.

. . This evaluation compared two test machines, ALIFAX-Test 1, a stand alone ESR device commonly used in ALPHABIO and the
ObjeCtlveS Yumizen H500-ESR, a prototype device performing FBC and ESR, against a reference machine using Westergren method (Inversa).
This study took place at the European Hospital of Marseille, on ALPHABIO site in Marsellle.

Our target was to obtain enough samples with a significant variety of pathologies to understand the function of the prototype with high ESR samples

m The studied parameter is the erythrocyte sedimentation rate (ESR). ESR is a common screening test worldwide. This test is usually used to detect and monitor diseases accompanied by an inflammatory syndrome. Nevertheless, the manual standard method to

and evaluate the prototype with patient bloods spanning the entire analytical range (2-120 mm). The study should bring data to try to understand biological interferences Figure 1: Syllectogram Figure 2: Mechanisms of aggregation (O. Baskurt, 2019) S e
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either absorbed or reflected if they hit RBCs in suspension (O. Baskurt, 2019).
The kinetics of aggregation can be followed by recording the changes in light o0 , , , | | |
transmission as a function of time after the flow has stopped abruptly. This recording is called a syllectogram (Fig 1). To clarify the syllectogram, we 0 1, W 80 120 Figure 3: Disaggregation of the blood sample
can divide the phenomenon into stages during the measurement according to the physical properties of RBCs. Firstly, we need a disaggregation of L by shear

the blood sample by shearing (Fig 3). Under shear stress, RBCs deform, they are oriented along flow stream an in elongated form and blood samples ref: Daniel Amadeus Dominic Flormann (2017)
become more transparent: light transmittance through the blood increases.
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Passing-Bablok regression, the ALIFAX method (n=226) vielded a slope of 1,65 (95% ClI, 1,5-1,79)

with an intercept of 1,88 (95% Cl, 0,68-3,31):

The abrupt cessation of shearing is followed by a decrease in transmitted light due to disorientation of the scattered cells, followed by an increase
INn transmission corresponding to erythrocyte aggregation (Fig 2). m
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The performance for values above 60 mm/h remains to be fully understood by future study, although this specific threshold is significantly above tage testing in lab’.
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