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Abstract

Introduction: The pre-analytical phase, from test ordering to sample processing, is significantly affected by
sample errors and impacts the accuracy of haematology laboratory results. The majority of errors occur
during this period, which affects diagnosis and patient care. This study aims to recognise prevalent pre-
analytical sample errors occurring in the haematology laboratory and reduce these errors, possibly
improving the quality management systems.

Method: A cross-sectional descriptive study was conducted in the haematology laboratory of Chitwan
Medical College and Teaching Hospital, Nepal, using data collected from September 2024 to August 2025.
Data sources included the laboratory information system and handwritten registers. Pre-analytical errors
assessed included haemolysis, clotted samples, missing identification, delayed transport, and insufficient
samples. Descriptive statistical analysis of error frequencies and percentages was performed using IBM SPSS
version 21.

Result: Out of 100,995 samples analysed, 2,037 (2.0%) exhibited pre-analytical errors. Within these errors,
the haematology central laboratory accounted for the majority with 1,519 (74.6%), while the emergency
laboratory accounted for 518 (25.4%). Insufficient sample volume and haemolysis were identified as the
most common types of pre-analytical errors.

Conclusion: he most common pre-analytical errors in the haematology laboratory were insufficient sample
volume and haemolysis. Ongoing staff training, implementation of automated systems, adherence to
standard operating procedures, and compliance with quality standards are essential for improving
laboratory efficiency, diagnostic accuracy, and patient safety.
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Introduction

Total quality in laboratory medicine ensures
every testing step is done right, leading to
useful medical judgment and effective patient
care.! A medical laboratory is crucial for
delivering quick and accurate test results for
patient treatment.2 One of the busiest areas of
the clinical laboratory is the haematology lab.3
There are three stages involved in testing blood
samples in a haematology lab: pre-analytical,
analytical, and post-analytical. The pre-
analytical phases cover everything from when
the doctor submits a laboratory request until
the sample is ready for testing.** Common pre-
analytical errors include wrong test orders,
improper sample collection, transport delays,
and poorly written requisition forms.

Pre-analytical errors represent 46%—70% of all
errors in laboratory results, and emerge as the
most crucial phase.® The laboratories must take
responsibility for any discrepancies or false
reports caused by these errors.” Lab errors may
occur during the testing procedure due to
inadequately prepared protocols, poor
communication between laboratory staff, and
issues from other processes.? The involvement
of multiple professionals, including nurses,
doctors, laboratory scientists, technicians, and
phlebotomists, makes the pre-analytical phase
both highly important and particularly difficult
to control and oversee.®

Studies revealed that the laboratory errors
occur in the different departments within the
same institutions.® Due to workload challenges
and the involvement of multiple medical
experts, pre-analytical errors are more likely to
occur.’ This study aims to find out the
prevalence of pre-analytical errors occurring in
the Haematology Laboratory.

Method

A cross-sectional study was conducted to
evaluate pre-analytical errors in the
Haematology Laboratory of the Department of
Laboratory Medicine at Chitwan Medical
College and Teaching Hospital, Nepal. Data
covering a one-year period from Sep 2024 to

Aug 2025 were included. The 750-bed hospital
provides inpatient, outpatient, and emergency
services. Specimen transport across all hospital
departments and wards is performed by
non-laboratory  personnel, who receive
continuous training coordinated by the
infection prevention and control committee.
Ethical approval for the study was obtained (Ref:
CMC-IRC/081/082-022).

As per hospital protocol, all samples received in
the haematology laboratory were recorded
manually in a register, documenting the sample
details, time of receipt, and the personnel
involved in transport and receipt. Using the
laboratory information system, data on all
unacceptable, rejected, or cancelled tests in the
haematology laboratory were retrieved,
analysed, and recorded for pre-analytical errors.

All samples were analysed on automated
haematology analysers (Yumizen H2500 and
H1500, Horiba) and a VISION-A ESR analyzer.
Laboratory requests and patient samples from
the emergency, outpatient, and inpatient
departments received during the one-year
study period were included. Samples outside
the scope of the haematology department were
excluded.

Collected data were processed for descriptive
analysis. Frequency, percentage, and
cross-tabulation were performed using IBM
SPSS version 21.

Result

Out of a total of 1,00,995 samples received by
the haematology departments, pre-analytical
sample errors were found in 2037 (2.0%), the
majority in the haematology central laboratory,
1,519 (74.6%), followed by 518 (25.4%) in the
emergency laboratory, Figure 1.

Out of total errors, the most common errors
observed in the haematology central and
emergency laboratory were insufficient
samples 903 (44.3%), followed by haemolysed
samples 364 (17.9%), and the least common
errors being lipemic samples 25 (1.2%) and
wrong test orders 10 (0.5%), Table 1.
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Most of the sample errors were from the
outpatient department, observed in 1,418
(69.6%), followed by 540 (26.5%) from inpatient
wards. The least number of errors occurred in
the dialysis facility, accounting for 60 (2.9%),
and day care, 22 (1.1%), Figure 2.

The distribution and analysis of pre-analytical
sample errors revealed that the outpatient
department had 1,418 (69.6%) errors, most
common being insufficient samples 751 (53.0%),
followed by haemolysis 329 (23.2%), and the
least common errors being clotted samples,
overlapping barcodes, and specimen leakage
(each 0.8%), Table 2.

Inpatient wards had 540 (26.5%) errors, the
most common being clotted samples 186
(34.4%), followed by insufficient samples 108
(20.0%), and the least common error being
wrong orders 10 (1.9%), and zero lipemic
samples.

The dialysis centre had 60 (2.9%) errors, most
common being insufficient samples 33 (55.0%)
and clotted samples 27 (45.0%).

The day care unit had 22 (1.1%) errors, both
insufficient samples and haemolysis, each 11
(50.0%), Table 2.

Emergency lab
518(25.4%)

Haematlogy cental
lab 1,519(74.6%)

Figure 1. Distribution of pre-analytical sample errors in haematology lab of a tertiary care teaching hospital of

a medical college, n=2037

Dialysis center
60(2.9%)

Inpatient w
537(26.4%)

®

Outpatient departmets
1418(69.6%)

Figure 1: Distribution of pre-analytical sample error percentage from different departments, n=2037
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Table 1. Pre analytical error in sample received by haematology laboratory of at a tertiary care hospital,

n=2037
Preanalytical errors

Insufficient samples

Haemolysis samples

Missing identification samples

Clot detected samples

Diluted samples

Delay transport samples

Overlapping of barcode (barcode errors) samples

Specimen leakage samples
Lipemic samples
Wrong orders samples

n(%)

903(44.3)
364(17.8)
259(12.7)
225(11.0)
130(6.4)
49(2.4)
35(1.7)

37(1.8)
25(1.2)
10(0.5)

Table 2. Distribution of pre-analytical sample error types by different departments, n=2037

Pre analytical sample errors Total

n(%)

Insufficient samples 903(44.3)
Haemolysis samples 364(17.8)
Missing identification samples 259(12.7)
Clot detected samples 225(11.0)
Diluted samples 130(6.4)
Delay transport samples 49(2.4)
Overlapping of barcode (barcode 35(1.7)
errors) samples

Specimen leakage samples 37(1.8)
Lipemic samples 25(1.2)
Wrong order of samples 10(0.5)

Outpatient Inpatient Dialysis Day care
n(%) n(%) n(%) n(%)
751(53.0) 108(20.0) 33(55.0) 11(50.0)
329(23.2) 24(4.4) 0 11(50.0)
192(13.5) 67(12.4) 0 0
12(0.8) 186(34.4) 27(45.0) 0
58(4.1) 72(13.3) 0 0
27(1.9) 22(4.1) 0 0
12(0.8) 23(4.3) 0 0
12(0.8) 25(4.6) 0 0
25(1.8) 0 0
0 10(1.9) 0 0

Discussion

This study found a pre-analytical sample error
rate of 2.0% (2037 out of 100,995 samples) in
the haematology laboratory, with the majority
of errors from outpatient (69.6%) departments.
Insufficient sample volume was the leading
cause in the outpatient and day care settings,
whereas clotted samples were the primary
issue in the inpatient and dialysis settings.

In the past few decades, there has been notable
progress in the field of medical laboratory
testing.! Laboratory errors can negatively
impact diagnosis, patient care, and the quality
of the test.? In the present study, pre-analytical
errors were more common in outpatient
departments than in inpatients. High patient
volumes lead to more blood collections,

creating a heavy workload and increased
pressure on phlebotomy staff. This study's
finding of pre-analytical errors of 2.0% from the
total samples is lower than the rates found in
similar studies by reporting a rate of 4.7% to
39%.1%1¢ Howeuver, it is higher than the findings
reported as low as 0.3% to 1.3%.3'" The present
study's findings are similar to some other
studies reporting sample error rates of 2.2%"®
and 2.1%%.

The most common sample error identified was
insufficient sample volume (44.3%). Similar
findings have been reported, with insufficient
sample amounts leading to rejection in 25%*3 of
samples from Nepal, 33.1%2° from Pakistan, and
54.18%° in a study from Saudi Arabia. This could
be due to a high workload and improper
coordination between phlebotomy and
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laboratory staff regarding the required test
volume.

In this study, we identified several crucial pre-
analytical errors, such as haemolysis (17.9%)
and missing identification (12.7%), mostly from
outpatient departments. Similar findings were
reported in other studies with haemolyzed
samples in 20%*® and 29.2%'? of total pre-
analytical errors, respectively. The relatively low
frequency of sample errors in the present study
may be due to adherence to standard operating
procedures (SOPs), implementation of SO
15189:2022 guidelines,”* and quality control
measures. These include automated barcode
systems, automated sample transportation via
pneumatic channel systems, appropriate
sample processing, and efficient
communication between laboratory and clinical
staff.

After careful investigation, we found that some
staff members lacked awareness and
demonstrated negligence during phlebotomy
procedures, along with inadequate patient
preparation before sample collection, leading to
pre-analytical errors. This has also been
highlighted in previous studies.? Consequently,
after analysing the data, we provided training to
nursing and phlebotomy staff on proper sample
collection techniques and patient preparation.
Automation in the pre-analytical phase has
been shown to reduce errors, as suggested in
the literature.??

This study has several limitations. As a single-
centre audit, the findings may not be
generalizable to other settings. Additionally,
only errors identifiable at the point of
laboratory receipt—such as insufficient volume,
haemolysis, or clotted specimens—were
captured. We did not include a formal root-
cause analysis, which would be necessary to
implement targeted corrective actions. Other
pre-analytical errors that are not visually
apparent were likely under-reported, including
patient misidentification, incorrect order of
draw, improper sample storage, or collection at
inappropriate times. Issues such as using the

wrong sample type (e.g., serum instead of EDTA
plasma) may also go unnoticed if testing
proceeds, albeit with suboptimal performance.
Errors affecting labile analytes, such as delayed
transport or prolonged tourniquet application,
can yield analytically acceptable but clinically
misleading results without triggering sample
rejection.

Future multi-centre studies incorporating
structured root-cause analyses and evaluating
the downstream clinical impact of these errors
would provide a more comprehensive basis for
guality-improvement initiatives.

Conclusion

This study identified a 2.0% pre-analytical error
rate in haematology samples, with the majority
occurring in the central laboratory. Overall,
insufficient sample volume was the leading
cause of errors. However, the error profile
differed significantly by patient location: it was
predominantly an insufficient sample problem
in the outpatient and day care settings, but
primarily a clotting problem in inpatient and
dialysis settings.

Thus, targeted interventions, such as improved
phlebotomy training for outpatient collections
and better anticoagulant mixing for inpatient
samples could effectively reduce pre-analytical
errors.

Nevertheless, this study provides only baseline
data on pre-analytical errors. For meaningful
quality improvement, the root causes and
clinical impacts behind these numbers must be
further analysed.

Author contribution
Conception, design: SDKS, SRY; Data acquisition:
RPSG; Data analysis, interpretation: SDKS;

Drafting: SDKS; Revision and Agreement to be
accountable for all aspects of the work: All.

Acknowledgment

Journal of Chitwan Medical College. 2025;15(55):108-14. www.jcmc.com.np 112



General section

Sah et al. Pre-analytical laboratory sample error

Original article

The authors acknowledge the clinical
laboratory staff for their coordination
throughout the research process. Moreover,
Surendra Marasini, Assistant Professor of the
Department of Biochemistry, Madan Bhandari
Academy of Health Sciences, is acknowledged
for his contribution to data analysis, and Ajay
Gurung, Laboratory technologist for the
retrieval of data from laboratory software.

Conflict of interest
None

Funding

None

Supplementary material

Data and supplementary material that support
the findings of this study are available from the
corresponding author upon reasonable request.

References

1. Lippi G, Becan-McBride K, Behulova D, Bowen
RA, Church S, Delanghe J, et al. Preanalytical
quality improvement: in quality we trust. Clin
Chem Lab Med. 2013 Jan;51(1):229-41. DOI
PubMed Google Scholar Full Text

2. Noordin SS, Isa S. Evaluation of blood sample
rejection in a clinical laboratory of an oncology
institute. Malays J Med Health Sci. 2021;17:1-
7. Google Scholar Full text

3. Igbal MS, Tabassum A, Arbaeen AF, Qasem AH,
Elshemi AG, Almasmoum H. Preanalytical errors
in a haematology laboratory: an experience
from a tertiary care center. Diagnostics (Basel).
2023 Apr;13(4):591. DOl  Google Scholar
PubMed Full Text

4, Tadesse H, Desta K, Kinde S.Errors in the
Haematology Laboratory at St. Paul’s Hospital
Millennium Medical College, Addis Ababa,
Ethiopia. BMC Res Notes 2018;(11):420. DOI
PubMed Google Scholar Full Text

5. Kitchen S, Adcock DM, Dauer R, Kristoffersen
AH, Lippi G, Mackie |, et al. International Council
for Standardization in Haematology (ICSH)
recommendations for processing of blood
samples for coagulation testing. Int J Lab
Hematology. 2021;43(6):1272-83. DOl
PubMed Google Scholar Full Text

10.

11.

12.

13.

14.

15.

16.

Alavi N, Khan SH, Saadia A, Naeem T.
Challenges in preanalytical phase of laboratory
medicine: rate of blood sample nonconformity
in a tertiary care hospital. EJIFCC.
2020;31(1):21-27. PubMed Google Scholar
Full Text

Chawla R, Goswami B, Tayal D, Mallika V.
Identification of the types of preanalytical
errors in the clinical chemistry laboratory: a 1-
year study at G.B. Pant Hospital. Lab Med. 2010
Feb;41(2):89-92. DOI Google Scholar

Cornes MP, Atherton J, Pourmahram G,
Borthwick H, Kyle B, West J, et al. Monitoring
and reporting of preanalytical errors in
laboratory medicine: the UK situation. Ann Clin
Biochem. 2016 Mar;53(2):279-84. DOl Google
Scholar PubMed Full Text

Tran NK, Liu Y. Pre-analytical pitfalls: missing
and mislabeled specimens. Agency for
Healthcare Research and Quality, U.S.
Department of Health and Human Services;
2020. Full Text

Singh H, Giardina TD, Meyer AN, Forjuoh SN,
Reis MD, Thomas EJ. Types and origins of
diagnostic errors in primary care settings. JAMA
Intern Med. 2013 Mar;173(6):418-25. DOI
PubMed Google Scholar Full Text

Chhillar N, Khurana S, Agarwal R, Singh NK.
Effect of pre-analytical errors on quality of
laboratory medicine at a neuropsychiatry
institute in north India. Indian J Clin Biochem.
2011 Jan;26(1):46-49. DOl PubMed Google
Scholar Full Text

Alcantara JC, Alharbi B, Almotairi Y, Alam MJ,
Muddathir ARM, Alshaghdali K. Analysis of
preanalytical errors in a clinical chemistry
laboratory: a 2-year study. Medicine
(Baltimore). 2022 Jul;101(27):e29853. DOI
PubMed Google Scholar Full Text

Pande K, Dahal P, Pokharel L. Identification of
types and frequency of pre-analytical errors in
hematology laboratory at a tertiary hospital of
Nepal. J Pathol Nepal. 2021;11:1842-46.DOI
Google Scholar Full Text

Sakyi A, Laing E, Ephraim R, Asibey O, Sadique
O. Evaluation of analytical errors in a clinical
chemistry laboratory: a 3-year experience. Ann
Med Health Sci Res. 2015;5(1):8—-12.PubMed
Google Scholar

Najat D. Prevalence of pre-analytical errorsin
clinical chemistry diagnostic labs in Sulaimani
City of Iraqi Kurdistan. PLoS One. 2017
Jan;12(1):e0170211. DOI PubMed Google
Scholar Full Text

Upreti S, Upreti S, Bansal R, Jeelani N, Bharat V.
Types and frequency of preanalytical errors in
haematology lab. J Clin Diagn Res. 2013

Journal of Chitwan Medical College. 2025;15(55):108-14. www.jcmc.com.np 113


https://doi.org/10.1515/cclm-2012-0597
https://pubmed.ncbi.nlm.nih.gov/23072858/
https://scholar.google.com/scholar?cluster=7766295404116832980&hl=en&as_sdt=0,5
https://www.degruyter.com/document/doi/10.1515/cclm-2012-0597
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=2.%09Noordin+SS%2C+Isa+S.+Evaluation+of+blood+sample+rejection+in+a+clinical+laboratory+of+an+oncology+institute.+Malays+J+Med+Health+Sci.+2021%3B17%3A1%E2%80%937&btnG=
https://medic.upm.edu.my/upload/dokumen/2021100809404408_MJMHS_1090.pdf
https://medic.upm.edu.my/upload/dokumen/2021100809404408_MJMHS_1090.pdf
https://doi.org/10.3390/diagnostics13040591
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Iqbal+MS%2C+Tabassum+A%2C+Arbaeen+AF%2C+Qasem+AH%2C+Elshemi+AG%2C+Almasmoum+H.+Preanalytical+errors+in+a+haematology+laboratory%3A+an+experience+from+a+tertiary+care+center.+Diagnostics+%28Basel%29.+2023+Apr%3B13%284%29%3A591.+&btnG=
https://pmc.ncbi.nlm.nih.gov/articles/PMC9955620/
https://doi.org/10.3390/diagnostics13040591
https://doi.org/10.1186/s13104-018-3551-y
https://pubmed.ncbi.nlm.nih.gov/29970169/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=4.%09Tadesse+H%2C+Desta+K%2C+Kinde+S.+Errors+in+the+Haematology+Laboratory+at+St.+Paul%E2%80%99s+Hospital+Millennium+Medical+College%2C+Addis+Ababa%2C+Ethiopia.+BMC+Res+Notes+2018%3B%2811%29%3A420+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=4.%09Tadesse+H%2C+Desta+K%2C+Kinde+S.+Errors+in+the+Haematology+Laboratory+at+St.+Paul%E2%80%99s+Hospital+Millennium+Medical+College%2C+Addis+Ababa%2C+Ethiopia.+BMC+Res+Notes+2018%3B%2811%29%3A420+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=4.%09Tadesse+H%2C+Desta+K%2C+Kinde+S.+Errors+in+the+Haematology+Laboratory+at+St.+Paul%E2%80%99s+Hospital+Millennium+Medical+College%2C+Addis+Ababa%2C+Ethiopia.+BMC+Res+Notes+2018%3B%2811%29%3A420+&btnG=
https://doi.org/10.1111/ijlh.13702
https://pubmed.ncbi.nlm.nih.gov/34581008/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Kitchen+S%2C+Adcock+DM%2C+Dauer+R%2C+Kristoffersen+AH%2C+Lippi+G%2C+Mackie+I%2C+Marlar+RA%2C+Nair+S.+International+Council+for+Standardization+in+Haematology+%28ICSH%29+recommendations+for+processing+of+blood+samples+for+coagulation+testing.+Int+J+Lab+Hematology.+2021%3B43%286%29%3A1272%E2%80%9383.+&btnG=
https://onlinelibrary.wiley.com/doi/10.1111/ijlh.13702
https://pubmed.ncbi.nlm.nih.gov/32256286/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Alavi+N%2C+Khan+SH%2C+Saadia+A%2C+Naeem+T.+Challenges+in+preanalytical+phase+of+laboratory+medicine%3A+rate+of+blood+sample+nonconformity+in+a+tertiary+care+hospital.+EJIFCC.+2020%3B31%281%29%3A21%E2%80%9327.++&btnG=
https://pmc.ncbi.nlm.nih.gov/articles/pmid/32256286/
https://doi.org/10.1309/LM9JXZBMLSVJT9RK
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=7.%09Chawla+R%2C+Goswami+B%2C+Tayal+D%2C+Mallika+V.+Identification+of+the+types+of+preanalytical+errors+in+the+clinical+chemistry+laboratory%3A+a+1-year+study+at+G.B.+Pant+Hospital.+Lab+Med.+2010+Feb%3B41%282%29%3A89%E2%80%9392.+&btnG=
https://doi.org/10.1177/0004563215599561
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=8.%09Cornes+MP%2C+Atherton+J%2C+Pourmahram+G%2C+Borthwick+H%2C+Kyle+B%2C+West+J%2C+Costelloe+SJ.+Monitoring+and+reporting+of+preanalytical+errors+in+laboratory+medicine%3A+the+UK+situation.+Ann+Clin+Biochem.+2016+Mar%3B53%282%29%3A279%E2%80%9384.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=8.%09Cornes+MP%2C+Atherton+J%2C+Pourmahram+G%2C+Borthwick+H%2C+Kyle+B%2C+West+J%2C+Costelloe+SJ.+Monitoring+and+reporting+of+preanalytical+errors+in+laboratory+medicine%3A+the+UK+situation.+Ann+Clin+Biochem.+2016+Mar%3B53%282%29%3A279%E2%80%9384.+&btnG=
https://pubmed.ncbi.nlm.nih.gov/26195485/
https://journals.sagepub.com/doi/10.1177/0004563215599561
https://psnet.ahrq.gov/web-mm/pre-analytical-pitfalls-missing-and-mislabeled-specimens
https://doi.org/10.1001/jamainternmed.2013.2777
https://pmc.ncbi.nlm.nih.gov/articles/PMC3690001/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=10.%09Singh+H%2C+Giardina+TD%2C+Meyer+AN%2C+Forjuoh+SN%2C+Reis+MD%2C+Thomas+EJ.+Types+and+origins+of+diagnostic+errors+in+primary+care+settings.+JAMA+Intern+Med.+2013+Mar%3B173%286%29%3A418%E2%80%9325&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=10.%09Singh+H%2C+Giardina+TD%2C+Meyer+AN%2C+Forjuoh+SN%2C+Reis+MD%2C+Thomas+EJ.+Types+and+origins+of+diagnostic+errors+in+primary+care+settings.+JAMA+Intern+Med.+2013+Mar%3B173%286%29%3A418%E2%80%9325&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Alavi+N%2C+Khan+SH%2C+Saadia+A%2C+Naeem+T.+Challenges+in+preanalytical+phase+of+laboratory+medicine%3A+rate+of+blood+sample+nonconformity+in+a+tertiary+care+hospital.+EJIFCC.+2020%3B31%281%29%3A21%E2%80%9327.++&btnG=
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/1656540
https://doi.org/10.1007/s12291-010-0082-2
https://pubmed.ncbi.nlm.nih.gov/22211013/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Chhillar+N%2C+Khurana+S%2C+Agarwal+R%2C+Singh+NK.+Effect+of+pre-analytical+errors+on+quality+of+laboratory+medicine+at+a+neuropsychiatry+institute+in+north+India.+Indian+J+Clin+Biochem.+2011+Jan%3B26%281%29%3A46%E2%80%9349.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Chhillar+N%2C+Khurana+S%2C+Agarwal+R%2C+Singh+NK.+Effect+of+pre-analytical+errors+on+quality+of+laboratory+medicine+at+a+neuropsychiatry+institute+in+north+India.+Indian+J+Clin+Biochem.+2011+Jan%3B26%281%29%3A46%E2%80%9349.+&btnG=
https://pmc.ncbi.nlm.nih.gov/articles/pmid/22211013/
https://doi.org/10.1097/md.0000000000029853
https://pmc.ncbi.nlm.nih.gov/articles/PMC9259178/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=12.%09Alcantara+JC%2C+Alharbi+B%2C+Almotairi+Y%2C+Alam+MJ%2C+Muddathir+ARM%2C+Alshaghdali+K.+Analysis+of+preanalytical+errors+in+a+clinical+chemistry+laboratory%3A+a+2-year+study.+Medicine+%28Baltimore%29.+2022+Jul%3B101%2827%29%3Ae29853.+&btnG=
https://journals.lww.com/md-journal/fulltext/2022/07080/analysis_of_preanalytical_errors_in_a_clinical.44.aspx
https://doi.org/10.3126/jpn.v11i1.32399
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=13.%09Pande+K%2C+Dahal+P%2C+Pokharel+L.+Identification+of+types+and+frequency+of+pre-analytical+errors+in+hematology+laboratory+at+a+tertiary+hospital+of+Nepal.+J+Pathol+Nepal.+2021%3B11%3A1842%E2%80%9346+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=13.%09Pande+K%2C+Dahal+P%2C+Pokharel+L.+Identification+of+types+and+frequency+of+pre-analytical+errors+in+hematology+laboratory+at+a+tertiary+hospital+of+Nepal.+J+Pathol+Nepal.+2021%3B11%3A1842%E2%80%9346+&btnG=
https://www.nepjol.info/index.php/nmcj/article/view/50591/37732
https://pmc.ncbi.nlm.nih.gov/articles/PMC4350069/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=14.%09Sakyi+A%2C+Laing+E%2C+Ephraim+R%2C+Asibey+O%2C+Sadique+O.+Evaluation+of+analytical+errors+in+a+clinical+chemistry+laboratory%3A+a+3-year+experience.+Ann+Med+Health+Sci+Res.+2015%3B5%281%29%3A8%E2%80%9312&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=14.%09Sakyi+A%2C+Laing+E%2C+Ephraim+R%2C+Asibey+O%2C+Sadique+O.+Evaluation+of+analytical+errors+in+a+clinical+chemistry+laboratory%3A+a+3-year+experience.+Ann+Med+Health+Sci+Res.+2015%3B5%281%29%3A8%E2%80%9312&btnG=
https://doi.org/10.1371/journal.pone.0170211
https://pmc.ncbi.nlm.nih.gov/articles/PMC5249186/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=15.%09Najat+D.+Prevalence+of+pre-analytical+errors+in+clinical+chemistry+diagnostic+labs+in+Sulaimani+City+of+Iraqi+Kurdistan.+PLoS+One.+2017+Jan%3B12%281%29%3Ae0170211.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=15.%09Najat+D.+Prevalence+of+pre-analytical+errors+in+clinical+chemistry+diagnostic+labs+in+Sulaimani+City+of+Iraqi+Kurdistan.+PLoS+One.+2017+Jan%3B12%281%29%3Ae0170211.+&btnG=
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0170211

General section

Sah et al. Pre-analytical laboratory sample error

Original article

17.

18.

19.

Nov;7(11):2491-3.DOI Google Scholar PubMed
Full Text

Rajalakshmi V, Muthu Krishnan R, Rajeswari K,
Sathish Selvakumar A. Identification of the
types of preanalytical errors in a haematology
laboratory: 1-year study at ESIC hospital,
Chennai. Trop J Pathol Microbiol Internet. 2017
Sep 30;3(3):272-75. Link Google Scholar Full
Text

Jafari E, Malekpour Afshar R, Aminzade R. Rates
and reasons of laboratory sample rejection due
to pre-analytical errors in clinical settings. Arch
Iran Med. 2020 Mar;25(3):166—70. Google
Scholar

Gaur K, Puri V, Shukla S, Sharma S, Suman S,
Singh R. Analyzing preanalytical sample errors in
a tertiary care hematology laboratory. Indian J

20.

21.

22.

Pathol Microbiol. 2020 Jul-Sep;63(3):435-40.
DOl PubMed Google Scholar Full Text

Ellahi A, Tashfeen S, Akhtar F, Saadia A, Shahid
S, Khan MW. Pre-analytical errors in
haematology laboratory of a tertiary care
hospital: a cross-sectional study of northern
Pakistan. Pak Armed Forces Med J. 2024 Feb
28;74(1):164—-67.Google Scholar

Igila AF, Ojule A. Quality assurance in medical
laboratories in developing countries:
assessment of pre-analytical errors in a
chemical pathology laboratory in a tertiary
hospital in Nigeria. J Health Med Sci.
2020;3(1):1-11. Google Scholar Link

Almatrafi AA. Preanalytical errors: a major
issue in medical laboratory. Acta Sci Med Sci.
2019;3:93-5. Google Scholar Full Text

Journal of Chitwan Medical College. 2025;15(55):108-14. www.jcmc.com.np 114


https://doi.org/10.7860/JCDR/2013/6399.3587
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=16.%09Upreti+S%2C+Upreti+S%2C+Bansal+R%2C+Jeelani+N%2C+Bharat+V.+Types+and+frequency+of+preanalytical+errors+in+haematology+lab.+J+Clin+Diagn+Res.+2013+Nov%3B7%2811%29%3A2491%E2%80%9393.%5B&btnG=
https://pmc.ncbi.nlm.nih.gov/articles/PMC3879881/
https://www.jcdr.net/articles/PDF/3587/20-%206399_E(C)_PF1(M)_F(P)_PF1(P)_PF1(Bo_PP)_PFA(P)_PF2(PP).pdf
https://pathology.medresearch.in/index.php/jopm/article/view/87
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=17.%09Rajalakshmi+V%2C+Muthu+Krishnan+R%2C+Rajeswari+K%2C+Sathish+Selvakumar+A.+Identification+of+the+types+of+preanalytical+errors+in+a+haematology+laboratory%3A+1-year+study+at+ESIC+hospital%2C+Chennai.+Trop+J+Pathol+Microbiol+%5BInternet%5D.+2017+Sep+30%3B3%283%29%3A272%E2%80%9375&btnG=
https://pathology.medresearch.in/index.php/jopm/article/view/87/172
https://pathology.medresearch.in/index.php/jopm/article/view/87/172
https://pubmed.ncbi.nlm.nih.gov/35429958/
https://pubmed.ncbi.nlm.nih.gov/35429958/
https://pubmed.ncbi.nlm.nih.gov/35429958/
https://pubmed.ncbi.nlm.nih.gov/35429958/
https://doi.org/10.4103/ijpm.ijpm_191_19
https://pubmed.ncbi.nlm.nih.gov/32769334/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=19.%09+Gaur+K%2C+Puri+V%2C+Shukla+S%2C+Sharma+S%2C+Suman+S%2C+Singh+R.+Analyzing+preanalytical+sample+errors+in+a+tertiary+care+hematology+laboratory.+Indian+J+Pathol+Microbiol.+2020+Jul-Sep%3B63%283%29%3A435%E2%80%9340.+&btnG=
https://journals.lww.com/ijpm/fulltext/2020/63030/finish_before_the_start__analyzing_preanalytical.16.aspx
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Ellahi+A%2C+Tashfeen+S%2C+Akhtar+F%2C+Saadia+A%2C+Shahid+S%2C+Khan+MW.+Pre-analytical+errors+in+haematology+laboratory+of+a+tertiary+care+hospital%3A+a+cross-sectional+study+of+northern+Pakistan.+Pak+Armed+Forces+Med+J.+2024+Feb+28%3B74%281%29%3A164%E2%80%9367&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Ellahi+A%2C+Tashfeen+S%2C+Akhtar+F%2C+Saadia+A%2C+Shahid+S%2C+Khan+MW.+Pre-analytical+errors+in+haematology+laboratory+of+a+tertiary+care+hospital%3A+a+cross-sectional+study+of+northern+Pakistan.+Pak+Armed+Forces+Med+J.+2024+Feb+28%3B74%281%29%3A164%E2%80%9367&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Igila+AF%2C+Ojule+A.+Quality+assurance+in+medical+laboratories+in+developing+countries%3A+assessment+of+pre-analytical+errors+in+a+chemical+pathology+laboratory+in+a+tertiary+hospital+in+Nigeria.+J+Health+Med+Sci.+2020%3B3%281%29%3A1%E2%80%9311.+&btnG=
https://ssrn.com/abstract=3513816
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=22.%09Almatrafi+AA.+Preanalytical+errors%3A+a+major+issue+in+medical+laboratory.+Acta+Sci+Med+Sci.+2019%3B3%3A93%E2%80%9395.&btnG=
https://www.researchgate.net/profile/Alya-Almatrafi/publication/331134869_Pre-analytical_errors_A_major_issue_in_Medical_Laboratory/links/5c67094ca6fdcc404eb448b4/Pre-analytical-errors-A-major-issue-in-Medical-Laboratory.pdf

