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PRE-ANALYTICAL ERRORS IN SAMPLE COLLECTION AND

THEIR IMPACT ON LABORATORY RESULTS

Introduction:-

Clinical laboratory investigations are an essential component of modern medical practice.
It is estimated that approximately 60-70% of clinical decisions related to diagnosis,
treatment, and patient monitoring are influenced by laboratory test results. The laboratory
testing process is broadly divided into three phases: pre-analytical, analytical, and post-
analytical. Among these, the pre-analytical phase is considered the most error-prone.

The pre-analytical phase includes all procedures performed before the actual analysis of
the specimen, such as patient identification, test request, patient preparation, sample
collection, labeling, transportation, and storage. Errors occurring during this phase may
significantly affect the accuracy of laboratory results, even if the analytical process is
performed correctly.

Pre-analytical errors may result in falsely increased or decreased values, sample rejection,
repeated sampling, delayed diagnosis, unnecessary treatment, increased workload for
laboratory staff, and compromised patient safety. Therefore, identification and control of
pre-analytical errors are crucial for ensuring laboratory quality and reliability of test
results.

Review of Literature

Several studies have emphasized that pre-analytical errors constitute the largest proportion
of laboratory errors.

Lippi et al. reported that approximately 65% of laboratory errors occur in the pre-
analytical phase, with hemolysis being the most common cause. Hemolysis leads to false
elevation of analyses such as potassium, lactate dehydrogenase (LDH), and aspartate
aminotransferase (AST).

Plebani highlighted that patient identification and labeling errors are among the most
dangerous pre-analytical errors, as they can result in reporting of results to the wrong
patient, leading to serious clinical consequences.

Bonini et al. observed that insufficient sample volume and inappropriate use of
anticoagulants significantly affect hematological and coagulation parameters. Carraro and
Plebani found that pre-analytical errors increase sample rejection rates and delay
turnaround time, thereby affecting clinical decision-making.



Narayanan concluded that regular training of phlebotomists and strict adherence to
standard operating procedures can reduce pre-analytical errors by more than 40%.

Aim and Objectives
Aim

To study pre-analytical errors in sample collection and evaluate their impact on laboratory
results.

Objectives

1. To identify common pre-analytical errors in clinical samples

2. To determine the frequency of various pre-analytical errors

3.To assess the impact of these errors on laboratory parameters

4. To recommend strategies to reduce pre-analytical errors Chapter

Materials and Methods

Study Design
Observational cross-sectional study.
Study Area
Central Clinical Laboratory, Tertiary Care Hospital.
Sample Size
200 clinical samples
Inclusion Criteria
. Blood and urine samples received for routine investigations
. Samples collected from OPD and IPD patients
Exclusion Criteria
. Repeat samples from the same patient
. Samples rejected due to analytical instrument failure
Types of Samples
. EDTA blood samples
. Citrated blood samples
. Plain serum samples
. Urine samples
Data Collection
Each sample was observed for pre-analytical errors such as:
. Hemolysis



5 . Insufficient volume

6 . Clotted sample

7 . Wrong container
8 . Improper labeling
9 . Delayed transport

o Statistical Analysis

1 Data were analyzed using percentages and presented in tables and graphs.

3 Results

4 Atotal of 200 samples were analyzed in the present study.

6 Table 1: Distribution of Samples (n = 200).

Type of Sample Number Percentage
EDTA Blood 80 40%
Plain Serum 70 35%
Citrated Blood 30 15%
Urine 20 10%
Total 200 100%
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s Table 2: Frequency of Pre-Analytical Errors
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Type of Error Number Percentage
Hemolysis 45 22.5%
Insufficient volume 30 15%
Clotted sample 25 12.5%
Wrong container 20 10%
Improper labeling 15 7.5%
Delayed transport 10 5%

No error 55 Q>

Table 3: Impact of Pre-Analytical Errors on Laboratory Results

Observed Impact

Type of Error Affected
Parameters
Hemolysis Potassium, LDH, Falsely increased
AST values
Insufficient CBC Inaccurate cell counts
volume
Clotted sample PT, APTT Invalid coagulation
results
Wrong container Calcium, Erroneous values
Glucose
Delayed Glucose Falsely decreased
transport levels

Table 4: Sample Rejection Due to Pre-Analytical Errors




Reason for
Rejection Number Percentage
Hemolysis
y 20 10%
15
Clotted sample 7.5%
. 10
Labeling error 5%
45
Total rejected 22.5%
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3 Graph: Distribution of Pre-Analytical Errors
4 The above bar graph shows that hemolysis is the most common pre-analytical error,
5 Followed by insufficient sample volume and clotted samples.
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Distribution of Pre-Analytical Errors
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Discussion

Type of Pre-Analytical Error




The present study demonstrates that pre-analytical errors are a major source of laboratory
inaccuracies. In this study, 72.5% of samples showed one or more pre-analytical errors,
indicating that the pre-analytical phase is highly vulnerable to errors.

Hemolysis was the most frequently observed error (22.5%), which is consistent with
findings reported by Lippi et al. and other studies. Improper venipuncture technique,
prolonged tourniquet application, use of narrow-gauge needles, and forceful aspiration are
common causes of hemolysis.

Insufficient sample volume and clot formation were frequently observed in EDTA and
citrate samples, leading to inaccurate hematological and coagulation results. These
findings are similar to those reported by Boning et al. labeling errors, although less
frequent, pose a serious risk to patient safety, as they may result in reporting of results to
the wrong patient.

Delayed transport was found to affect glucose levels due to ongoing glycolysis, leading to
falsely decreased values. The study highlights the importance of proper sample handling
and timely transportation

Conclusion

Pre-analytical errors constitute the largest proportion of laboratory errors and significantly
impact the accuracy of laboratory results and patient care. Hemolysis was identified as the
most common pre-analytical error, followed by insufficient sample volume and clot
formation. Implementation of strict standard operating procedures, continuous training of
laboratory personnel, and regular monitoring of quality indicators are essential to reduce
pre-analytical errors.
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