The impact of venepuncture training on the reduction of pre-analytical blood
sample haemolysis rates: a systematic review
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* \Venepuncture is the introduction of a needle into a vein to
collect a representative blood sample for laboratory testing.

To synthesise the literature on effectiveness of venepuncture training in the
reduction of pre-analytical blood sample haemolysis, and to explore the
underlying reasons for how effective/ineffective training is in each study.

* Haemolysis, the breakdown of erythrocytes into the
extracellular compartment is the problem of greatest concern in
the pre-analytical phase.

* A search was conducted through BNI, CINAHL, EMBASE, Medline and
PubMed Databases.

e Studies that were published in 1996 to 2017 and involved investigations
into training and haemolysis rate were included.

* Methodological quality and potential biases were examined using
McMaster critical appraisal tool for the assessment of quantitative
studies.

* The review process followed a publically available pre-registered
protocol on PROSPERO ID: 42017059658.

* Study inclusions/exclusions were led by NN and verified by GA and RM.

Titles and abstracts screened
(183) Excluded (167)

e Based on title and abstract (117)
e Duplicates(50)

Haemolysis has safety, quality and cost implications.

Background

* Training in correct venepuncture practice has the potential to
reduce rates of haemolysis.

* The evidence for the effectiveness of venepuncture training for
reducing haemolysis rates has, as yet, not been synthesised.

e The review followed the Preferred
Reporting Outcomes for Systematic
Reviews and Meta-analysis (PRISMA)
statement (2009).

IDENTIFICATION

* A total of 183 abstracts were identified
in the database searches (including
duplicates).

Findings

Full screen review

« Of these, 65% (n=17) were excluded at (26)
full screening stage.

SCREENING

Excluded based on full text (17)

e No full paper-conference abstract only (8)
e Full publication if different language (2)

e Methodological/outcome exclusion (5)

e No published paper found (2)

 35% (n=9) of studies met the inclusion
criteria (figure 1).

Figure 1: PRISMA flow diagram of summary of search results

INCLUDED J ELIGIBILITY

(PRISMA, 2009)

 Heterogeneity in the study design, the characteristics of the
intervention and even the biochemical threshold for haemolysis
precluded a meta-analysis (Table 1) .

 Post-training reductions in haemolysis rates (19.8 - 0.4%) were
reported in four of the studies, which tended to have a clearly-
reported evidence-base for their intervention, which included
mentoring.

 Arise in haemolysis rate (1.3-1.9%) was reported in two studies.

The effects of venepuncture training on haemolysis rates are
unclear at present. The main factor precluding a quantitative
synthesis of evidence was the substantial variation in the
biochemical threshold for haemolysis. We recommend that there is
more standardisation of factors that influence venepuncture
training and content in order to have positive results in the
reduction of haemolysis rate. This will facilitate safe, quality and
cost-effective patient care.
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Haemolysed samples
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PRISMA Statement (online). PLOS Medicine 6(7):
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*No equivalence was given; +figures given per 100000, converted per 100
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