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ABSTRACT

Preanalytical error in clinical laboratories arise from multiple variables, and it is crucial to mitigate these errors to ensure
more accurate findings and improved patient care, particularly in paediatric cases. This study seeks to evaluate
preanalytical errors resulting from inadequate mixing protocols and specialized pediatric vacutainers. We have devised a
novel technique for mixing pediatric samples contained in specialized pediatric vacutainers, which is more precise than
conventional mixing procedures for such samples. To enhance diagnostic accuracy, patient care outcomes, and laboratory
accuracy, particularly in pediatric samples, hematology laboratories have to resolve preanalytical errors and use
supportive methodologies.The results based on 100 samples revealed an absence of established protocols for the mixing
of pediatric blood samples and had better accuracy with our novel method of mixing the samples.
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INTRODUCTION

As an integral part of healthcare services, clinical
laboratories are essential to the diagnosis, tracking, and
successful treatment of illnesses. There are three stages to
laboratory operations: pre-analytical, analytical, and post-
analytical phases. During the pre-analytical stage, tests are
ordered, samples are gathered, transferred to the lab, the
blood samples are taken in and processed, then the sample
is run in the analyzer. (1) The level of accuracy of testing
conducted in laboratories is influenced by preanalytical
factors and sample volume. The patient's age and sampling
phases are crucial preanalytical variables in pediatric
samples. Blood samples that are haemolytic, clotted, and
particularly low volume are obtained because of the
challenging bloodletting procedure.  An insufficient
volume Sample obtained in the anticoagulated tubes might
lead to inaccurate findings (2). Regular collection of blood
to perform tests should typically not exceed 5% of the
patient's total blood volume. This led to the development
of miniature EDTA whole blood microtainer tubes, which
enable the collection of less than 1 millilitre of whole
blood. Unfortunately, medical testing facilities have
difficulties because of these tubes' compact, inconsistent
size. Since none of the haematological analysers available
today can process or handle these tubes effectively, they
must be handled by hand(3). All diagnostic blood

specimens were softly and meticulously mixed through
five  inversions, as per the  manufacturer's
recommendations. The appropriate mixing of diagnostic
blood specimens with additives immediately post-
collection is deemed critically important and is endorsed
by all vacuum tube manufacturers' datasheets and CLSI
publications.(4) The collected samples are mixed in the lab
using mixer-roller machine. In this study, we are adapting
a novel method of mixing the sample, which may yield
more accurate results.

MATERIALS AND METHODS

100 samples were collected in the ward and outpatient
department using a specialized pediatric 1 ml EDTA
Vacutainer. The samples are then processed in the routine
method by using an automatic mixer roller or mix with
hand three to four end-over-end inversions, and then the
samples are run. The same sample is then mixed with our
novel method by transferring the sample to a
microcentrifuge tube and mix with a micropipette pipette
4-5 times by gently aspirating and dispensing the sample
in the microcentrifuge tube(Figure 1). The samples are
again run in the haematology analyser. Unpaired T-test
was done to determine the significance. The three main
parameters measured and compared are WBC count, RBC
count and platelet count. All these values were counter
checked with peripheral smear examination.
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RESULTS
A paired samples analysis was conducted for all three
parameters to compare two methods for the same samples.

Figure 1 Mixing of sample using micropipette and microcentrifuge tube

The Wilcoxon signed-rank test was used as the primary
statistical method due to the non-normal distribution of the
difference scores.

Parameter | W-Value | Z-Value | p-Value | Significance (p <0.05) Interpretation

WBC Count 984.5 -3.4437 0.00058 Significant Statistically significant
difference

RBC Count 2229 -0.1893 0.8493 Not significant No statistically significant
difference

Platelet 2206.5 -0.2728 0.78716 Not significant No statistically significant
Count difference

DISCUSSION demonstrated a statistically significant alteration in the

The preanalytical phase begins with the completion of the
diagnostic request form, identifying the patient, collecting
the samples, transportation, and readying the sample for
testing. It culminates with the evaluation of the test.
Errors that occur during these stages are referred to as
preanalytical errors. The preanalytical phase includes all
steps prior to the analysis of samples by the
autoanalyzer.(5) The utilization of automated mixing
before analysing the sample guarantees a consistently
homogeneous sample and precise hemoglobin readings in
comparison to a standardized hematology analyzer, while
manual mixing exhibits significant variability and a
comparatively weak connection with the standardized
approach. Diversity in mixing methodologies can
compromise the sample's integrity and thus influence the
quality of the results(6). In pediatric samples, where the
sample volume was limited and the tubes varied in size
and shape from standard tubes, we observed in routine
reporting that repeated analyses occasionally yielded
inconsistent results. This prompted us to experiment with
other mixing techniques, and we discovered that aspiration
mixing yielded more consistent results in examinations of
identical samples. The study we performed comparing
conventional mixing methods with our innovative method

WBC count, along with variations in platelet and RBC
counts. Consequently, it is essential to adopt novel mixing
techniques for pediatric samples, establish standards for
mixing procedures, or use automated ways to mitigate
preanalytical mistakes.

The outcome indicates a lack of standardized procedures
for mixing pediatric samples. This study proposes an
improved technique for combining pediatric samples
collected in specialized pediatric vacutainers and
emphasizes the necessity for a more extensive
investigation to standardize these specialized tubes and
their mixing protocols. Our innovative pediatric sample
mixing technique surpasses traditional methods in
accuracy, hence facilitating more precise findings in
pediatric CBC samples.
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