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Abstract 
Statement of the Problem: Erythrocytosis is a disorder with an excessive number of red blood cells, elevated haematocrit and/or haemoglobin. The symptoms of erythrocytosis are usually non-specific, with thromboembolic events as the most severe complication. The most common types are acquired erythrocytosis, including Polycythaemia vera caused by somatic variants in Janus kinase 2 (JAK2) gene. Congenital erythrocytosis is a rare condition with genetic component in different genes involved in regulation of oxygen homeostasis. Due to the complexity of the disorder together with insufficient diagnostic scheme, diagnosis is problematic and the cause for erythrocytosis remains unknown in the majority of the patients. 

Aims: The aim of the present study was to update and extend the preceding national diagnostic algorithm to define the cause of erythrocytosis in previously undiagnosed patients and address those suspected with congenital type to further genetic testing using next-generation sequencing (NGS).

Conclusion & Significance: Updated national clinical algorithm for diagnosis of erythrocytosis was successfully implemented it into clinical practice. From ~200.000 patients referred to the Clinical Department of Haematology of the University Medical Centre (UMC) Ljubljana in eight-year period, 111 patients had an elevated haematocrit and/or haemoglobin levels at least twice over 2 months and were negative for somatic variants in JAK2 gene. Among them, 72 (65%) patients had secondary acquired erythrocytosis and 39 (35%) were indicative for congenital erythrocytosis and directed to additional tests. Variant rs137853036 was determined as the cause of the congenital erythrocytosis type 4 (ECYT4) in one of the patient. The remaining patients carried no disease-driver variants known in the literature till now and are subjected to further functional analysis of novel variants. Uncovering the etiology of erythrocytosis in undiagnosed patients would help the clinicians to decide for the appropriate treatment therapy and to provide a prognosis to patients and their families.
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