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ABSTRACT

The selection and procurement of blood collection tubes in healthcare facilities is often underestimated issue, due
to different factors including the lack of knowledge about the importance of preanalytical quality and phlebotomy
processes. Validation is the process of conducting studies to prove that the device or system meets the
requirements of its intended use, to be fulfilled by the manufacturer. Verification is a similar process to validation
but typically involves less vigorous studies that the customer uses to show the manufacturer performance claims
are met satisfactorily in their testing environment. The aim of this study was to assess the performance verification
of biochemistry serum collection tubes in our routine testing environment before putting into use
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INTRODUCTION
Reliable and accurate laboratory test reporting is
crucial for treating the patients.” The quality of the

Thus a well-defined verification studies are required prior
to the use of new brands of serum collection tubes.!”
The design for serum collection tubes verification

reported test results is directly linked to the quality of the studies  should include all possible regulatory
specimen, Unsuitable sample specimen can impact the requirements, an appropriate number of samples
accuracy of the Reported results. ™ Error may occur in distributed across the analytical range of assays

the preanalytical, analytical, and post analytical
phases of testing Technological advances have reduced

performed in the particular.

the errors within the analytical and post analytical
phasest®! Control of errors within the pre- analytical
phase often is difficult as the pre-analytical phase
involves non-laboratory personnel and also escapes
quality control and proficiency testing programmes.[3‘4']
Preanalytical variability plays a crucial role in
laboratory diagnostics,® Most of the errors occur in
the preanalytical phases related to collection and
management of biological samples.’! The use of high-
quality serum collection tubes is important in routine
laboratory practice, where in appropriate serum
collection tubes may be a source of preanalytical bias
which can impact the reported results.”) An important
preanalytical considerations is that serum collection
tubes are important sources of laboratory variability,®
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TECHNICAL VERIFICATION

Prior to blood sample collection the control tubes are
assessed for Ease of use, Physical defects, assembly
proper\improper, safety aspects, vacuum defects,
Improper filling, under filling, Leakage, Tube needle
holder contamination, Hemolysis, Tube broken or spill
after centrifugation, Serum separation proper\improper,
clotting adequate\inadequate, Acceptable difference is
calculated as Difference = No. of comparative
tubes/120X100 — No of Control tubes / 120 X 100
Acceptable criteria are < 1.0 %.

CLINICAL VERIFICATION

All reagents, controls, QC materials were stored and
handled as per standard operating procedures and
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manufacturers specifications, Serum tube were assessed
for comparative and control tubes for Glucose, urea,
creatinine,  calcium,  Phosphorous,  Cholesterol,
Triglycerides, AST, ALT, ALP, in fully automated
Cobas Integra 400 plus analyzer,. Statistical analysis of
‘R’ value calculation using regression analysis, carried
out with acceptable criteria, % of bias calculated for all
parameters with CLSI guidelines 2025. Lab settings and
environment to be decided by the appropriate statical
power for the study to be used in the verification studies,
overall the design of the study should include all aspects
of technical & clinical verification before a new set of
serum collection tubes are put into use.

MATERIALS AND METHODS

Serum collection tubes verification study was performed
to assess technical and clinical aspects of serum tubes for
biochemical investigations during June 2023 to August
2023 in Department of Laboratory Medicine, Dr.
Mehta’s Multispeciality Hospital Pvt Ltd Chennai
Tamilnadu India. With proper consent and ethical
approval.

The European Federation of Clinical Chemistry and

European Journal of Biomedical and Pharmaceutical Sciences

Laboratory Medicine Working for Preanalytical Phase
(EFLM WG-PRE) recommends that a laboratory
performs a local validation of all new serum collection
tubes (control tubes) estimating the potential bias and
imprecision of the test results compared to previously
used material (comparative tube) to verify the
manufacturer claims. This approach is carried in number
of studies in all diagnostic testing™™! including
molecular biology."**®! Blood was collected by trained
phlebotomist from the routine patients with proper
consent 20 paired blood samples collected from Median
cubital vein into comparative and control tubes.

RESULTS

No major defects observed during phlebotomy and serum
separation process in the essential requisites for
Technical verification of serum collection tubes, (Table
1) however we observed slight changes in the vacuum
defects, improper filling, hemolysis, and improper serum
separation (1 tube out of 20 tubes) but the variation was
well within the acceptable criteria of < 1%, Inadequate
clotting observed in 2 tubes out of 20 tubes with % of
difference of 1.6%, (Both dialysis patients).

Table 1: Technical aspect of serum collection tubes for verification.

S No Essent!al requisites for serum No of COI’1.U.'0| tubes | No of control tubes /-\_cceptable
' collection tubes verified accepted difference <1%
1 |Ease of use 20 20 No difference
2 |Physical defects 20 20 No difference
3 |Assembly proper/improper 20 20 No difference
4 |Safety aspectss 20 20 No difference
5 |Vacuum defects 20 19 0.8%
6  |Improper filling 20 20 No difference
7 |Under filling 20 20 No difference
8 |Leakage 20 20 No difference
9  [Tube needle holder contamination 20 20 No difference
10 [Haemolysis 20 19 0.8%
11  [Tubes broken as spill after centrifugation 20 20 No difference
12 |Serum separation proper/Improper 20 19 0.8%
13 |Clotting adequate /In adequate 20 18 1.6%
In Clinical verification ‘R®> values of regression analysis acceptable range in  comparison  with  CLSI
for all biochemical parameters were within acceptable guidelines.2025. Table 2.
range, % of bias for parameters verified were within
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Control tube Control tube
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Control tube
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Table 2: Clinical Verifications of Control Serum Collection Tubes.

S.No | Parameters R’ values % Bias Desirable %0Bias CLSI 2025
1 Creatinine 0.979 0.00 +/- 10%
2 Urea 0.979 -0.28 +/-9 %
3 Triglycerides 0.979 -0.87 +/- 15%
4 Glucose 0.979 -0.69 +/- 8%
5 Cholesterol 0.979 -0.36 +/- 10%
6 ALP 0.979 -0.75 +/- 20%
7 Phosphorous 0.977 -1.08 +/- 10%
8 Calcium 0.975 -0.32/0.04mg/dI +/- 1.0 mg/dI*
9 AST 0.9929 3.24 +/- 15%
10 ALT 0.981 2.73 +/- 15%
*For calcium acceptable bias is < 1.0 mg/dI
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