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40 INTRODUCTION
41 Centrifugation time is a limiting step in reducing the Turn-Around-Time (TAT). Reducing TAT is of capital importance in the clinical course, 
42 especially in emergency department (ED) since the time gained allows to shorten the therapeutic decisions1. 1 Thus development of 
43 methods able to reduce centrifugation time is a great deal of interest. The implementation of the new tubes S-Monovette® Lithium-
44 Heparin Gel+ (LH Gel+, Sarstedt AG&Co, Nümbrecht, Germany) could be a solution as these require half the centrifugation time than 
45 previous LH Gel (Sarstedt AG&Co, Nümbrecht, Germany). This is achieved by modifying the rheological properties of the previously used 
46 polyacrylate beads.

47 The aim of the study is to demonstrate the clinical equivalence between both of these tubes. To carry out this study, we compared the 
48 results of 64 frequently requested clinical- chemical and immunological parameters in plasma LH Gel and LH GEL + using the Alinity Abbott® 
49 (Abbott Park, IL) analyzers.
50

51 METHODS

52 SUBJECT 
53 Venipuncture using the aspiration technique was performed by nurse collector under the supervision of the clinical chemistry department. 
54 To assess equivalence at a patient matrix level, 42 patients coming from different departments were selected: 7 patients from ED, intensive 
55 care unit (ICU), dialysis, oncology, 7 pregnant women and 7 healthy individuals (HI) were included. Such a selection of patients permitted to 
56 meet as closely as possible the conditions of routine work and an adequate sample size to obtain results covering the majority of the assay 
57 range. 

58 BLOOD SAMPLING

59  For each individual, 4 blood sample tubes were drawn: 2 tubes LH Gel+ 4.9 mL (REF 04.1954) and 2 tubes LH Gel (REF 04.1940), in order to 
60 get enough sample volume. The pre-analytical conditions were as similar as possible in order to minimize eventual influences. All the 
61 samples were immediately transported to the laboratory. Blood samples were centrifuged according to the manufacturer 
62 recommendation. The LH Gel tubes were centrifuged in the “Centrifuge 5810” (Eppendorf) for 10 minutes at 3000g and at the same 
63 moment, the LH Gel+ tubes were centrifuged in the “Dash Apex Series” (Drucker Diagnostics) for 5 minutes at 3000g. The study was 
64 approved by the Ethics Committee and lab tests were performed in accordance with the recommendations provided by the manufacturer.

65 TEST MEASUREMENT

66 All measurements were carried out on each tube, at the same time of the day, in the same run. Alinity CI series Abbott® (Abbott Park, IL) 
67 analyzers were used in this study. The analyses were performed in duplicate in order to be able to use the Deming regression. A panel of 64 
68 parameters, which includes the most frequently requested analyses in clinical practice and more particularly in the emergency department, 
69 was selected. They include chemical analyses (potentiometry, enzymatic reaction) and immunoanalyses.

70 STATISTICAL ANALYSIS

71 The data were analyzed by EP Evaluator® (11.03.0.23) for Windows and were plotted against each other and Passing-Bablock regressions 
72 were calculated. For between-tube comparison, the parameters which results displayed proportional and/or systematic errors, a  mean 
73 difference was calculated according to the formula: [(comparison tube result – reference tube result) / reference tube result] x 100, where 
74 LH Gel represents the reference tube and LH Gel+ the comparison tube. The mean difference calculated was compared to the acceptable 
75 change limit (ACL) and the total change limit (TCL) according respectively to the formula ACL=2.77 CVa, TCL =√(2.77 CVa)² + (0.5 CVb)² 
76 where CVa stands for analytical coefficient variation and  CVb for the within-subject biologic variation. The CVa was taken from the data 
77 provided by the laboratory’s computer software using the internal quality controls whether the CVb is either taken from European 
78 Federation of Clinical Chemistry and Laboratory Medicine (EFLM) Biological Variation Database 2 when available or, from the Westgard’s 
79 database 3 if the information  was not  provided. 

80 RESULTS  

81 Some observed results were either below the LoD (Limit of detection) or beyond the LoQ (Limit of quantification), these results were 
82 excluded. In all patient groups and among all parameters, 43 parameters did not show any statistically significant difference since the 
83 confidence interval 95% (CI95) of the slope included value 1 and CI95 of intercept included value 0. Although 21 analytes showed a 
84 statistically significant difference between tested tubes (Table 1), only two of them (CK and insulin) exceeded the ACL. However, none of 
85 the mean differences exceeded the TCL (Table 2). Thus, the measurement differences between LH Gel+ and LH Gel for all parameters 
86 among all patients groups are within the acceptance range. 

87 DISCUSSION

88 Through the improvement of the rheological properties of the polyacrylate gel, the company Sarstedt announces to be able to reduce the 
89 centrifugation time by half while keeping an optimal quality of the results4. Therefore, clinical studies are needed to prove the applicability 
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90 of these tubes in routine practice. Thus, we were able to demonstrate in our study that for the 64 parameters there is no clinical difference 
91 between the tubes. Nevertheless, our study has some limitations. Insufficient sample size for beta-hCG (n=14), oestradiol (=17), and Free 
92 PSA (n=23) due to the restriction of the selection of patients in specific different departments is one of those limitations.  Moreover  a 
93 study on the stability could be envisaged as it was already carried out in another study but with another device.5

94 CONCLUSION
95 Reducing TAT is of paramount importance in clinical practice as it can lead to faster medical decisions and even life-saving outcomes. The 
96 LH Gel+ with a short centrifugation time of 5 minutes is suitable for a medical use as it showed clinical equivalence with the LH Gel; 
97 especially for the ED. 

98
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