
 

 

Service Line: Rapid Response Service 

Version: 1.0 

Publication Date: March 09, 2017 

Report Length: 7 Pages 
 

CADTH RAPID RESPONSE REPORT: REFERENCE LIST 

Electronic Identification and 
Tracking Systems for the 
Management of Human 
Laboratory Samples and 
Donations: Clinical 
Effectiveness, Cost 
Effectiveness, and 
Guidelines 



 

 
REFERENCE LIST Electronic Identification and Tracking Systems for the Management of Human Laboratory Samples and Donations 2 

  

Authors: Karen Cimon, Lory Picheca 

Cite As: Electronic Identification and Tracking Systems for the Management of Human Laboratory Samples and Donations: Clinical Effectiveness, Cost 

Effectiveness, and Guidelines. Ottawa: CADTH; 2017 Mar. (CADTH rapid response report: reference list). 

Acknowledgments:  

Disclaimer: The information in this document is intended to help Canadian health care decision-makers, health care professionals, health systems leaders, 

and policy-makers make well-informed decisions and thereby improve the quality of health care services. While patients and others may access this document, 

the document is made available for informational purposes only and no representations or warranties are made with respect to its fitness for any particular 

purpose. The information in this document should not be used as a substitute for professional medical advice or as a substitute for the application of clinical 

judgment in respect of the care of a particular patient or other professional judgment in any decision-making process. The Canadian Agency for Drugs and 

Technologies in Health (CADTH) does not endorse any information, drugs, therapies, treatments, products, processes, or services. 

While care has been taken to ensure that the information prepared by CADTH in this document is accurate, complete, and up-to-date as at the applicable date 

the material was first published by CADTH, CADTH does not make any guarantees to that effect. CADTH does not guarantee and is not responsible for the 

quality, currency, propriety, accuracy, or reasonableness of any statements, information, or conclusions contained in any third-party materials used in preparing 

this document. The views and opinions of third parties published in this document do not necessarily state or reflect those of CADTH. 

CADTH is not responsible for any errors, omissions, injury, loss, or damage arising from or relating to the use (or misuse) of any information, statements, or 

conclusions contained in or implied by the contents of this document or any of the source materials. 

This document may contain links to third-party websites. CADTH does not have control over the content of such sites. Use of third-party sites is governed by 

the third-party website owners’ own terms and conditions set out for such sites. CADTH does not make any guarantee with respect to any information 

contained on such third-party sites and CADTH is not responsible for any injury, loss, or damage suffered as a result of using such third-party sites. CADTH 

has no responsibility for the collection, use, and disclosure of personal information by third-party sites. 

Subject to the aforementioned limitations, the views expressed herein are those of CADTH and do not necessarily represent the views of Canada’s federal, 

provincial, or territorial governments or any third party supplier of information. 

This document is prepared and intended for use in the context of the Canadian health care system. The use of this document outside of Canada is done so at 

the user’s own risk. 

This disclaimer and any questions or matters of any nature arising from or relating to the content or use (or misuse) of this document will be governed by and 

interpreted in accordance with the laws of the Province of Ontario and the laws of Canada applicable therein, and all proceedings shall be subject to the 

exclusive jurisdiction of the courts of the Province of Ontario, Canada. 

The copyright and other intellectual property rights in this document are owned by CADTH and its licensors. These rights are protected by the Canadian 

Copyright Act and other national and international laws and agreements. Users are permitted to make copies of this document for non-commercial purposes 

only, provided it is not modified when reproduced and appropriate credit is given to CADTH and its licensors. 

About CADTH: CADTH is an independent, not-for-profit organization responsible for providing Canada’s health care decision-makers with objective evidence 

to help make informed decisions about the optimal use of drugs, medical devices, diagnostics, and procedures in our health care system. 

Funding: CADTH receives funding from Canada’s federal, provincial, and territorial governments, with the exception of Quebec. 



 

 
REFERENCE LIST Electronic Identification and Tracking Systems for the Management of Human Laboratory Samples and Donations 3 

 

 

 

 

 

Research Questions 
1. What is the clinical effectiveness of electronic tracking and identification 

technologies for the management of human laboratory samples and donations? 

2. What is the cost-effectiveness of electronic tracking and identification technologies 

for the management of human laboratory samples and donations? 

3. What are the evidence-based guidelines regarding the use of electronic tracking 

and identification technologies for the management of human laboratory samples 

and donations? 

Key Findings 
One systematic review and three non-randomized studies were identified regarding 

the clinical effectiveness of electronic tracking and identification technologies for the 

management of human laboratory samples and donations. 

Methods 
A limited literature search was conducted on key resources including PubMed, The 

Cochrane Library (2017, Issue 3), University of York Centre for Reviews and 

Dissemination (CRD) databases, Canadian and major international health technology 

agencies, as well as a focused Internet search. Methodological filters were applied to 

limit retrieval to health technology assessments, systematic reviews, meta-analyses, 

randomized controlled trials, non-randomized studies, economic studies and 

guidelines. Where possible, retrieval was limited to the human population. The search 

was also limited to English language documents published between January 1, 2012 

and March 2, 2017. Internet links were provided, where available. 

Selection Criteria 
One reviewer screened citations and selected studies based on the inclusion criteria 

presented in Table 1. 

Table 1:  Selection Criteria 

Population Patients in the health care setting (including acute and long-term care) 

Intervention Electronic tracking and identification technologies (i.e., 1D and 2D barcoding, radiofrequency identification 
technology, real-time location systems) used for management of human laboratory specimens and 
donations 

 Identity verification and tracking of patient samples for screening or diagnosis (e.g., blood samples, 
pathology specimens) 

 Verification (identity, duration, characteristics) and tracking of donated products (e.g., blood 
products, breast milk, donated tissue) 
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Table 1:  Selection Criteria 

Comparator Q1 and Q2: Alternative electronic patient identification systems; 
                    Manual tracking or identification methods; 
                    No tracking or identification method 
Q3: No comparator 

Outcomes Q1: Clinical effectiveness (e.g., prevention of treatment errors, improved clinical outcomes, reduced time to 
       treatment, length of stay, re-hospitalization rate, ICU admissions, quality of life, mortality [overall and 
       treatment related]); 
        Harms (e.g., increased time to treatment due to technical errors) 
Q2: Cost-effectiveness outcomes (e.g., cost per quality-adjusted life year, cost per health benefit gained) 
Q3: Evidence-based guideline recommendations 

Study Designs Health technology assessments, systematic reviews, meta-analyses, randomized controlled trials, non-
randomized studies, economic evaluations, evidence-based guidelines 

 

Results 
Rapid Response reports are organized so that the higher quality evidence is 

presented first. Therefore, health technology assessment reports, systematic reviews, 

and meta-analyses are presented first. These are followed by randomized controlled 

trials, non-randomized studies, economic evaluations, and evidence-based 

guidelines.  

One systematic review and three non-randomized studies were identified regarding 

the clinical effectiveness of electronic tracking and identification technologies for the 

management of human laboratory samples and donations. No relevant health 

technology assessments, randomized controlled trials, economic evaluations, or 

evidence-based guidelines were identified. 

Additional references of potential interest are provided in the appendix. 

Health Technology Assessments 
No literature was identified. 

Systematic Reviews and Meta-analyses 
1. Snyder SR, Favoretto AM, Derzon JH, Christenson RH, Kahn SE, Shaw CS. Et al. 

Effectiveness of barcoding for reducing patient specimen and laboratory testing 
identification errors: a Laboratory Medicine Best Practices systematic review and 
meta-analysis. Clin Biochem [Internet]. 2012 Sep [cited 2017 Mar 8];45(13-
14):988-98.  Available from: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4518452/  

 

 

 

 

 

 

 

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4518452/
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Randomized Controlled Trials 
No literature was identified. 

Non-Randomized Studies 
2. Ning HC, Lin CN, Chiu DT, Chang YT, Wen CN, Peng SY, et al. Reduction in 

Hospital-Wide Clinical Laboratory Specimen Identification Errors following Process 
Interventions: A 10-Year Retrospective Observational Study. PLoS One [Internet]. 
2016 [cited 2017 Mar 8];11(8):e0160821. Available from: 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4975414 
PubMed: PM27494020 

 

3. Spain D, Crilly J, Pierce J, Steele M, Scuffham P, Keijzers G. Can a barcode 
scanner for blood collection improve patient identification integrity in the 
emergency department? A prospective before-and-after study. Emerg Med 
Australas. 2015 Feb;27(1):47-54.  
PubMed: PM25594877 
 

4. Nuttall GA, Abenstein JP, Stubbs JR, Santrach P, Ereth MH, Johnson PM, et al. 
Computerized bar code-based blood identification systems and near-miss 
transfusion episodes and transfusion errors. Mayo Clin Proc. 2013 Apr;88(4):354-
9.  
PubMed: PM23541010 

 

Economic Evaluations 
No literature was identified. 

Guidelines and Recommendations 
No literature was identified.   

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4975414
http://www.ncbi.nlm.nih.gov/pubmed/27494020
http://www.ncbi.nlm.nih.gov/pubmed/25594877
http://www.ncbi.nlm.nih.gov/pubmed/23541010
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Appendix — Further Information 
Systematic Review – Unclear Interventions 
5. Cottrell S, Watson D, Eyre TA, Brunskill SJ, Doree C, Murphy MF. Interventions to 

reduce wrong blood in tube errors in transfusion: a systematic review. Transfus 
Med Rev. 2013 Oct;27(4):197-205.  
PubMed: PM24075096 
 

Non-Randomized Studies 

No Comparator 
6. Steelman VM, Williams TL, Szekendi MK, Halverson AL, Dintzis SM, Pavkovic S. 

Surgical Specimen Management: A Descriptive Study of 648 Adverse Events and 
Near Misses. Arch Pathol Lab Med. 2016 Dec;140(12):1390-6.  
PubMed: PM27610645 
 

7. Steele C, Bixby C. Centralized breastmilk handling and bar code scanning 
improve safety and reduce breastmilk administration errors. Breastfeed Med. 2014 
Nov;9(9):426-9.  
PubMed: PM25243824 

 
8. Bostwick DG. Radiofrequency identification specimen tracking in anatomical 

pathology: pilot study of 1067 consecutive prostate biopsies. Ann Diagn Pathol. 
2013 Oct;17(5):391-402.  
PubMed: PM23796559 
 

No Patient Outcomes 
9. Wang QL, Wang XW, Zhuo HL, Shao CY, Wang J, Wang HP. Impact on storage 

quality of red blood cells and platelets by ultrahigh-frequency radiofrequency 
identification tags. Transfusion. 2013 Apr;53(4):868-71.  
PubMed: PM22882577 
 

Review Articles 
10. Coustasse A, Meadows P, Hall RS, III, Hibner T, Deslich S. Utilizing 

Radiofrequency Identification Technology to Improve Safety and Management of 
Blood Bank Supply Chains. Telemed J E Health. 2015 Nov;21(11):938-45.  
PubMed: PM26115103 
 

11. Hohberger C, Davis R, Briggs L, Gutierrez A, Veeramani D. Applying radio-
frequency identification (RFID) technology in transfusion medicine. Biologicals. 
2012 May;40(3):209-13.  

PubMed: PM22079476 

 

Additional References 
12. ISBT 128 STANDARD Labeling of human milk banking products. Version 1.0.0 

Tracking Number ICCBBA ST-013. San Bernadino (CA): ICCBBA; 2016 Feb 
[cited 2017 Mar 8]. Available from: 
https://www.iccbba.org/uploads/9b/d6/9bd664d5518ac48331ef2d8610301793/ST
-013-ISBT-128-Standard-Labeling-of-Human-Milk-Banking-Products-v1.0.0.pdf 

 
13. van Dongen-Lases EC, Cornes MP, Grankvist K, Ibarz M, Kristensen GB, Lippi G, 

et al. Patient identification and tube labelling - a call for harmonisation. Clin Chem 
Lab Med. 2016 Jul 1;54(7):1141-5.  
PubMed: PM26816400 
 

http://www.ncbi.nlm.nih.gov/pubmed/24075096
http://www.ncbi.nlm.nih.gov/pubmed/27610645
http://www.ncbi.nlm.nih.gov/pubmed/25243824
http://www.ncbi.nlm.nih.gov/pubmed/23796559
http://www.ncbi.nlm.nih.gov/pubmed/22882577
http://www.ncbi.nlm.nih.gov/pubmed/26115103
http://www.ncbi.nlm.nih.gov/pubmed/22079476
https://www.iccbba.org/uploads/9b/d6/9bd664d5518ac48331ef2d8610301793/ST-013-ISBT-128-Standard-Labeling-of-Human-Milk-Banking-Products-v1.0.0.pdf
https://www.iccbba.org/uploads/9b/d6/9bd664d5518ac48331ef2d8610301793/ST-013-ISBT-128-Standard-Labeling-of-Human-Milk-Banking-Products-v1.0.0.pdf
http://www.ncbi.nlm.nih.gov/pubmed/26816400
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14. Liu HC, Li H, Chang HF, Lu MR, Chen FC. Application of Barcoding to Reduce 
Error of Patient Identification and to Increase Patient's Information Confidentiality 
of Test Tube Labelling in a Psychiatric Teaching Hospital. Stud Health Technol 
Inform. 2015;216:919.  
PubMed: PM26262221 

15. Nussbeck SY, Skrowny D, O'Donoghue S, Schulze TG, Helbing K. How to design 
biospecimen identifiers and integrate relevant functionalities into your biospecimen 
management system. Biopreserv Biobank [Internet]. 2014 Jun [cited 2017 Mar 
8];12(3):199-205. Available from: 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4066232 
PubMed: PM24955734 

 
16. Fleischman EK. Innovative application of bar coding technology to breast milk 

administration. J Perinat Neonatal Nurs. 2013 Apr;27(2):145-50.  
PubMed: PM23618935 

17. Davidowitz H. Use of radio frequency identification (RFID) for sample tracking. 

American Laboratory [Internet]. 2012 Jul 31 [cited 2017 Mar 8]. Available from: 

http://www.americanlaboratory.com/913-Technical-Articles/118171-Use-of-Radio-

Frequency-Identification-RFID-for-Sample-Tracking/ 

 

http://www.ncbi.nlm.nih.gov/pubmed/26262221
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4066232
http://www.ncbi.nlm.nih.gov/pubmed/24955734
http://www.ncbi.nlm.nih.gov/pubmed/23618935
http://www.americanlaboratory.com/913-Technical-Articles/118171-Use-of-Radio-Frequency-Identification-RFID-for-Sample-Tracking/
http://www.americanlaboratory.com/913-Technical-Articles/118171-Use-of-Radio-Frequency-Identification-RFID-for-Sample-Tracking/

