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Detection of Southern Asian Ovalocytosis with Sysmex XN-10: A complement to the decision tree previously described

In daily laboratory practice, the use of automated haematology analysers delivers reliable results, but no analyser can determine properly red blood cell (RBC) morphological abnormalities and cytomorphological examination of a blood smear is necessary to interpret automated abnormal results for unknown patients. The decision to examine a blood smear is triggered by one or more alarms generated by the analyser or quantitative and/or qualitative criteria decided by the laboratory performing the analysis. These criteria are not always relevant; hence, the interest to use several RBC and reticulocyte parameters to improve the specificity and sensitivity of microscopy examination. We recently established a decision tree using RBC and reticulocyte parameters from the SYSMEX XN-10 1 to distinguish between patients with hereditary RBC disease from iron deficiency anaemia and other patients. This algorithm also uses the increased Red blood cell parameters were analysed as quantitative variables and summarized as median and range (Table 1). All analyses [1.000-1.000] when using the ratio hypo-He%/micro% (Figure 1).

The optimal threshold is then equal to 1.5. Thanks to these new findings, we suggest modifying the RBC algorithm previously described. 1 The sample is considered as a suspect for RBC disease if MCHC >365g/L and either presents a high RBC score (>0.15) or a ratio hypo-He%/micro% greater than 1.5 (Figure 2).

Overall, the hypo-He%/micro% ratio demonstrates excellent sensitivity and specificity which allowed us to well classify 100% of the SAO patients with a spurious increased MCHC. Of note, this ratio remains excellent for SAO detection even if MCHC is normal.

This The number of SAO is not very high and our population does not take into account possible overlaps between the different pathologies described here. In addition, it would be important to verify the 

  MCHC management algorithm embedded in the Extended IPU of XN analysers previously published by Berda-Haddad et al. 2 This concept manages patients with mean corpuscular haemoglobin concentration (MCHC) >365 g/L by the alternative use of optical parameters provided by the reticulocyte channel of XN analysers, the optical red blood cells count (RBC-O) and the optical haemoglobin calculation (HGB-O) and calculates an erythropoietic score called 'RBC Score' involving reticulocytes and fragments to judge spurious erythropoiesis. As shown previously, this two-step decision tree can differentiate TA B L E 1 Median, minimum and maximum values for analysed RBC and reticulocyte parameters in groups with MCHC >365 g/L

  FI G U R E 1 ROC curves established for hypo-He% and hypo-He%/micro% to discriminate SAO from other patients with MCHC >365 g/L. AUC, respectively, 0.999 [0.998-1.000] and 1.000 [1.000-1.000]. Abbreviations: 'micro%': percentage of microcytes, 'hYPO-He%': percentage of hypochromic cellsa between several causes of anaemia and red blood cell abnormalities, both acquired and constitutional. However, patients presenting with SAO are misclassified as patients with no RBC disease. Indeed, these patients show a severe difference in haemoglobin, whereby HGB-O appears much lower than photometric haemoglobin and require a haemoglobin interference check with a clear plasma. This can lead to confusion amongst users in deciding which haemoglobin value to correctly report. Our study aimed to complete this established decision tree to improve the detection of SAO patients.As a first attempt, we collected patients presenting with SAO and analysed the results for all parameters issued by the XN-analyser. Blood samples were collected in EDTA K3 and complete blood counts (RBC and reticulocytes) were performed using Sysmex XN-10 (Sysmex Corporation ™ ) analysers. The analysis of SAO adult patients from Marseille University Hospital (AP-HM, France), Robert Debré hospital (AP-HP, France) and CERTE (Groningen, The Netherlands) demonstrated that these patients present with almost normal standard RBC parameters. They present no anaemia and no microcytosis but an increased MCHC which is in most cases >365 g/L (18/22) with a median value of 374 g/L [337;382] (data not shown). In a second step, we retrospectively analysed a heterogeneous group of patients presenting an MCHC >365 g/L to highlight the difference in RBC and reticulocyte parameters between SAO, red blood cell disease patients and other patients. A total of 124 patients presenting with an increased MCHC, in which the 18 SAO from the first analysis were included, were divided into 4 different groups: sickle cell disease "SCD" (n = 24), hereditary spherocytosis "HS" (n = 14), Southern Asian Ovalocytosis 'SAO' (n = 18) and other patients who did not present an RBC disease 'OTHERS' (n = 68). High-pressure liquid chromatography on a Bio-Rad Variant™ II analyser, capillary electrophoresis on SEBIA ® Capillarys 2 and molecular diagnosis were, if necessary, used to make a diagnosis of haemoglobinopathy. Diagnosis of HS was obtained with a positive eosin-5-maleimide binding test (EMA test) according to morphology and clinical and biological history. All patients with SAO have typical 'theta cells' on blood films and a positive EMA test or a characteristic profile on the ektacytometric curve.

  were performed using XLSTAT 2020 from Microsoft Corporation TM(Version 2020.3.1). The results of the complete RBC count were analysed in this cohort and summarized in Table1. In the group 'SAO', the median value of MCHC was similar to the other groups (374 g/L [367-382]). Haemoglobin (HGB) was in most cases normal (146 g/L [108-157]) and optical haemoglobin (HGB-O) was systematically lower than photometric haemoglobin (94 g/L [77-109]). The RBC score remained low with a median value of 0.004 [0.001-0.059] in contrast to 'SCD' (0.918 [0.149-1.000]) and 'HS' (0.560 [0.009-1.000]). Hypo-He% was very high (22.5% [9.5-38.7]), whilst the micro% is low and similar to the other groups 2.8% [1.5-10.1]. The ROC curve for SAO diagnosis with the hypo-He% parameter shows an area under the curve equal to 0.999 [0.998-1.000]. The association of hypo-He% with micro% in the form of a ratio shows a very clear distinction between SAO and the other groups, particularly the red blood cell disease groups. The area under the curve rises to 1

  additional step does not generate any additional cost since the reticulocytes count is done automatically when a patient has an elevated MCHC. Even if the pathology is uncommon, its detection and correct classification are very important. As demonstrated by Berda et al 2 in the context of RBC disease, the optical measurement of RBC can lead to an underestimation of HGB-O due to cell abnormalitiesand as such should be considered only in case of evidence of haemolysis. Reporting a correct haemoglobin result is fundamental for clinical management of patients and the risk of reporting false anaemia needs to be managed and prevented in all cases and this is now properly managed with this proposed amendment to the RBC algorithm and CBC-O application. The hypo-He%/micro% ratio will then automatically identify SAO patients with perfect accuracy offering a new capability in the management of hereditary RBC disease in routine practice. Some limitations of our study can be underlined.
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