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IntroductIon

Phlebotomy is the act of drawing or removing an arterial or 
venous blood sample from a patient for various diagnostic tests 
or research. Point of Care testing (POCT) refer to tests designed 

to be used at or near the site where the patient is located that 
do not require permanent dedicated space, and that are per-
formed outside the physical facilities of the clinical laboratories. 
Currently, the PBEC scope of practice includes the identifica-
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Abstract

The drawing or sampling of blood refers to the procedure whereby blood is obtained via arterial or venous cannulation from a 
patient for various diagnostic tests. The Health Professions Council of South Africa (HPCSA), Professional Board for Emergency 
Care (PBEC) scope of practice encompasses for what may be diagnostically possible for a person in an emergency situation. The 
HPCSA ethical rules stipulate that no professional act may be performed by emergency care personnel if it falls outside their scope 
of clinical practice. This implies an emergency context and the presence of criterion referenced guidelines (in the form of protocols) 
to support the safe implementation of scope. 

Phlebotomy may appear to be a simple and uncomplicated procedure for pre-hospital emergency care providers given that the 
intermediate and advanced categories can already perform intravenous therapy. However, any invasive procedure and human tissue 
sampling creates the potential for ethical compromise, particularly in vulnerable or high-risk patients. Therefore, various regulatory, 
clinical and system directives are needed in order for any invasive procedure to be effective, efficient, ethical and sustainable. This 
paper aims to provide a perspective on phlebotomy (applicable to all allied health professionals), with regard to regulation, clinical 
and system requirements against any claim of biomedical need. In the interest of accountable practice, a model of mitigation for 
the scope of clinical practice and a model for health technology regulation are presented. The emergency care context is presented 
as a case study. 

The relevance for the discipline of biomedical technology is that the determination of need, methodology and the bona fides (and 
experience) of the clinician has bearing on the admissibility, quality and ethics of phlebotomy. Phlebotomists are integral to the 
medical laboratory. The question this paper addresses is: what are the considerations for pre-hospital phlebotomy and point of care 
testing by emergency care providers should they undertake the role of the phlebotomist in emergency and non-emergency cases. 
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tion and evaluation of emergency care needs of a person in 
an emergency care situation. Whilst this, in the ordinary sense, 
would encompass diagnostic and monitoring procedures in an 
emergency care situation the ethical rules of conduct for practi-
tioners registered under the Health Professions Act (56 of 1974) 
precludes practitioners from performing any act or from exer-
cising any capability in respect of any incident, other than the 
acts set out in the relevant protocol approved by the PBEC[1,2]. 
Emergency care providers do not appear to routinely perform 
phlebotomy for the purpose of point of care testing (neither for 
diagnostic nor prognostic purposes) in emergency or non-emer-
gency cases and neither is this acknowledged as a permitted 
capability within their scope of practice[2]. This creates tension 
between the need for pre-hospital phlebotomy, point of care 
testing and the strict adherence to prevailing ethical rules.

Any invasive procedure, of any depth, is not benign in that there 
is an inherent risk of pain, sepsis, blood loss, tissue damage 
and ethical compromise. Therefore, various regulatory, clini-
cal and system directives are needed in order for any invasive 
procedure to be effective, efficient, ethical and sustainable. This 
paper aims to provide a perspective on phlebotomy and point 
of care testing, with regard to regulation, clinical and system 
requirements against any claim of biomedical need, particularly 
in the practice of emergency care.

Patient-centred determination of need

For all the various diagnostic procedures that require phleboto-
my, the question in chief is: Is there a need for the procedure in 
pre-hospital emergency care setting? One should also ask: who 
will benefit from this procedure and will it improve the care 
received by the patient? Thus the ethical values of beneficence 
and non-maleficence should be considered[3]. 

There are various circumstances in which the procedure of 
phlebotomy may be useful, which ranges from blood sampling 
for cardiac markers to blood sampling for arterial blood gas 
analysis. Other sampling indications could be the sampling of 
blood to be used as evidence in criminal matters or in the oc-
cupational health context. However, each indication has ethical 
and biological considerations including the scientific evidence 
regarding their risk and benefit in the pre-hospital environment. 
This is nuanced by the experience and capacity of the practi-
tioner. In 2010, the Canadian Agency for Drug Technologies in 
Health (CADTH) compiled a report with direct reference to pre-
hospital phlebotomy for patients regarding urgent conditions. 
The document reviewed clinical evidence as well as guidelines 
for pre-hospital phlebotomy and concluded the following[4]:

“In this review, no evidence was identified to show whether 
pre-hospital phlebotomy or blood drawn by EMS (Emergen-
cy Medical Services) staff for expedited diagnosis and care 
improved the clinical outcomes for patients with urgent 
conditions such as MI (Myocardial Infarction) or stroke. No 
recommendations were identified on whether pre-hospital 
phlebotomy should be used by EMS staff from identified 
international guidelines. Further well designed trials are 
needed to evaluate the clinical effectiveness of performing 
phlebotomy in the pre-hospital setting for patients with ur-
gent conditions and to identify processes that will improve 

the quality of blood sample by EMS staff, such as providing 
appropriate education and supplies to the EMS.”

The above has relevance for South African emergency medical 
care in that: 

• The proposed intervention is linked to clinical outcomes;

• Urgent medical conditions have similar presentations 
and clinical management around blood samples for 
them are similar in both countries; 

• International guidelines offer no policy precedent for 
pre-hospital inclusion;

• The caution is to ensure an evidence based decision on 
scope, clinical effectiveness and implementation sci-
ence (values shared by the HPCSA);

• The notion of patient urgency does not automatically 
justify skill addition, as it is unethical to enhance patient 
risk, particularly of vulnerable groups. It is argued that 
critically ill patients are vulnerable. Similarly, patients 
that do not present with acute emergencies do not 
deserve a potentially unnecessary or premature inter-
vention or test, especially when current care may be 
deemed sufficient, and the exclusion of a new skill is 
deemed to be not without compassion.

Although recent evidence may describe feasibility and high 
success rate in pre-hospital cardiac marker testing[5], other 
contextual consideration should be accounted for in the imple-
mentation and monitoring of new procedures. A few of these 
contextual circumstances include the medical and clinical sys-
tems in place, attitudes and behaviours of medical practitioners 
as well as financial implications of pre-hospital cardiac marker 
testing. 

Duties, roles and limitations imposed by related legislation

Assuming that there is a perceived need for pre-hospital phle-
botomy: whose role is it? Currently, the role of phlebotomy is 
limited to registered medical practitioners, nurses and phlebot-
omists. In situations where phlebotomy is needed for evidence 
in criminal cases, patients are taken by South African Police 
Services to the nearest health care facility where a medical 
practitioner samples the patient’s blood. In the case where 
patient/s are transported by pre-hospital emergency care pro-
viders, these patient/s are transported to the nearest appropriate 
facility based on the patient’s clinical condition. 

In the context of blood sampling for the purposes of testing 
blood alcohol levels, section 37(2) of the South African Crimi-
nal Procedure Act 51 of 1977[6] states the following:

“(2) (a) Any medical officer of any prison or any district 
surgeon or, if requested thereto by any police official, any 
registered medical practitioner or registered nurse may take 
such steps, including the taking of a blood sample, as may 
be deemed necessary in order to ascertain whether the 
body of any person referred to in paragraph (a) (i) or (ii) of 
subsection (1) has any mark, characteristic or distinguishing 
feature or shows any condition or appearance.

(b) If any registered medical practitioner attached to any 
hospital is on reasonable grounds of the opinion that the 
contents of the blood of any person admitted to such hos-
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pital for medical attention or treatment may be relevant at 
any later criminal proceedings, such medical practitioner 
may take a blood sample of such person or cause such 
sample to be taken”.

In light of the above, there is a contextual basis for sampling 
blood; however it is based on the request of a police official. 
Also, it is legislated that only a medical practitioner[6] or nurse 
may obtain the blood sample, to the exclusion of all others. The 
duty on the police to “cause such sample to be taken” does not 
empower the police or medical practitioners to instruct emer-
gency care personnel to draw blood as they are disempowered 
to do so by the Criminal Procedure Act (51 of 1977)[6] and by 
the skill exclusion from the current approved protocols/capa-
bilities of practice[2]. 

Should the Criminal Procedure Act (51 of 1977)[6], at some fu-
ture time, impose a duty on emergency care providers to sample 
blood in criminal investigations, the level of qualification or 
level of training, relevant scope and contextual considerations 
for the skill will need to be reviewed. The role of phlebotomy 
would have to be defined based on qualification, as a particular 
knowledge base and skill competency is needed for the proce-
dure in general[7]. 

Emergency care providers can be found performing other duties 
such as occupational health duties along with emergency medi-
cal care. This may occur in remote settings where emergency 
care providers are providing health services to specialised popu-
lations such as mining exploration teams, off-shore oil rig crews, 
etc. Although not necessarily resource-poor, these locations 
may have poor access to laboratories and or skilled personnel. 
In these circumstances, the emergency care provider will have 
additional roles and responsibilities and may have received ad-
ditional health and safety training to deal with health matters 
unrelated to emergency care. The South African Occupational 
Health and Safety Act (Act 85 of 1993)[8], states that it is the 
responsibility of an “occupational health practitioner” to per-
form “medical surveillance”. It further defines an occupational 
health practitioner as “...an occupational medicine practitioner 
or a person who holds a qualification in occupational health as 
recognised by the South African Medical and Dental Council as 
referred to in the Medical, Dental and Supplementary Health 
Service Professions Act 1974 (Act No. 56 of 1974), or the South 
African Nursing Council as referred to in the South African 
Nursing Act, 1978 (Act No. 50 of 1978).” Medical surveillance 
can be defined as clinical examination, biological monitoring 
or medical tests[9]. The phlebotomy procedure falls under the 
category of biological monitoring. Hence it is the responsibility 
of the occupational health practitioner to perform phlebotomy 
in the occupational health context and not necessarily the re-
sponsibility of the emergency care provider. Notwithstanding 
professional autonomy, it is a professional obligation to consult 
the fraternity of occupational health practitioners should there 
be any infringements on their established scope of practice.

For a clear and unambiguous role definition, health care profes-
sionals ought to identify themselves with a primary role sup-
ported by appropriate credentials and professional registrations. 
In light of the above, statutory bodies are not responsible for the 
tailor making of guidelines without sound scientific evidence 

and consideration of other factors such as emergency care rel-
evance, sustainability, effectiveness and efficiency. The Health 
Professions Act 56 of 1974[7] allows medical professionals to 
register as specialists or as individuals with a sub-speciality in 
the relevant field, if they have the necessary training or qualifi-
cations. However, this is subject to recognition by a professional 
board within the field of qualification. In South Africa, currently, 
there are no sub-specialisations recognised in Emergency Care. 
Practitioners with multidisciplinary roles should consider the 
ethical values of beneficence, non-maleficence, autonomy and 
justice in the clinical management of patients[3].

Clinical Uses of Blood Sampling 

According to the South African Health Information website, al-
cohol misuse has linkages to crime or being a victim of crime[10]. 
There may well be a use for sampling of blood by emergency 
care providers as they commonly interact with victims and 
perpetrators of crime in a health context. However, numerous 
issues need to be addressed. These issues revolve around the 
Mitigation Triad for Emergency Care Scope of Practice and Pro-
fessional Relevance (Figure 1).

This is important as the blood sample, as a specimen, is re-
garded as evidence in a criminal court. The drawing of blood 
by paramedics, in criminal investigations, in the current legisla-
tive climate, has no beneficence as the drawing of blood by a 
legally incompetent individual, may be grounds for appeal or 
a cause for in-admissibility of evidence (in terms of the Law of 
Evidence). This has the effect of thwarting the noble pursuit of 
justice. The Emergency Care scope of practice will only have 
high professional relevance if the patient interests (as repre-
sented by the evidence base), social justice and the practitioner 
capabilities are brought to bear upon it.

There are potential uses for phlebotomy in the pre-hospital en-
vironment. These uses include the sampling for arterial blood 
gas analysis, cardiac markers and electrolyte testing in the field, 
aiding diagnosis and patient monitoring. Gerhard et al.[11] found 
that blood gas analysis performed in the pre-hospital environ-
ment using a portable-blood analyser gave more objective in-
formation regarding the patient’s oxygenation, carbon dioxide 

Figure 1: Mitigation Triad for Emergency Care Scope of Practice and Professional 
Relevance
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and acid base balance than pulse oximetry and/ or capnometry 
alone. It also assisted in the management of cardiac failure and 
arrhythmias as per the recommendations by the American Heart 
Association. Gerhard, et al.[11] also mentioned that there are sev-
eral problems to pre-hospital blood gas analysis that was specif-
ic to the device used in their study. Firstly, there were problems 
with calibration of the cartridges used. Secondly, it mentioned 
that the cartridges have a limited lifespan of 12 weeks. Lastly, 
higher sample volumes were needed, contrary to the manufac-
turer’s claims[11]. Based on the above, there are technological 
and economic boundaries that need to be addressed. 

Jousi, et al.[12], assessed whether arterial blood gas measure-
ments during pre-hospital resuscitation yields useful information 
on the patients hemodynamic response to fluid resuscitation by 
comparing hemodynamic and blood gas variables in patients 
undergoing two different fluid resuscitation regimens[12]. They 
found arterial blood gas analysis (performed on scene) to be a 
useful tool in the pre-hospital environment for trauma resusci-
tation and that small-volume resuscitation led to significantly 
greater decrease of base excess and pH values. Point of care 
testing may therefore be prudent for certain patient cohorts.

Ethical Considerations

Emergency care providers on South African soil or not, by 
holding HPCSA registration, are ethically obliged to maintain 
integrity, autonomy, beneficence, non-maleficence, justice and 
respect. Although other countries may permit emergency care 
providers to sample blood for various reasons (notwithstanding 
insufficiency of direct evidence), their statutory law and local 
policy differs to that found in South Africa. 

Meslin and Quaid[13], in an attempt to raise ethical considera-
tions in research capacity, identified the ethical issues in the 
collection, storage and research of human biological materials. 
Some of the issues applicable to the pre-hospital emergency 
care context includes: professional and legislative guidance, 
economic factors and public knowledge that includes risk 
awareness related to the procedure. Religious and cultural prac-
tices of patients should also be considered. 

The ‘South African Health Info’ is a government initiated project 
that aims to support and stimulate innovation and improved 

decision making in the health system. It developed the Health 
Technology Assessment (HTA)[14] as one of many mechanisms 
in the broader regulatory framework identifying solutions that 
will independently, equitably, transparently and cost-effectively 
serve all sectors of our South African healthcare system. In 
2004, a strategic framework was proposed on the various stages 
of health technology management and regulation. The frame-
work[14] has three distinct sections represented as follows:

i) Market: Market availability, speaks about the concerns 
of valid and reliable equipment which is safe and has 
measurable performance. 

ii) Selection: Needs Assessment, which identifies those 
that will benefit from the technology. This includes all 
the aspects seen in the considerations for Emergency 
Care scope determination.

iii) Utilization: Qualified user, Effective User and Good 
Management Practice. The utilization addresses the 
issues of practitioner competence as well as quality as-
surance issues.

Emergency care providers are often employed by industries that 
provide onsite primary health care clinics for their employees. 
In this setting emergency care providers may form part of the 
health team, work independently or under the supervision of 
a medical practitioner (in remote sites this supervision may 
be telephonic). In this setting, performance of phlebotomy by 
emergency care providers may be practically and economically 
judicious.

Biological Considerations 

The biological considerations are in synchrony with the ethical 
considerations. In most instances, as the risk of the procedure 
increases, so do the biological (and ethical) considerations. 

The World Health Organisation (WHO Technical Report Se-
ries)[15] has various requirements in the context of collecting, 
processing and quality control of blood, blood components and 
plasma derivate[15]. Although the above mentioned document 
focuses on requirements for blood processing organisations, 
some of the requirements can also be applied to the pre-hospital 
environment as it represents best practice. These include: blood 
collection procedures, requirements of disposable equipment, 

Figure 2: Health Technology Regulation (Adapted from: Health Technology Assessment Discussion Document On A Strategy For The Future, 2004; 5).
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collection tubes, anticoagulant agents for collection tubes and 
documentation with each sample. 

One might also ask whether there is a difference in blood 
sample quality obtained in the pre-hospital environment when 
compared to samples obtained in-hospital. Harrison, et al.[16] 
conducted a clinical trial comparing the quality of blood speci-
mens drawn in the field (by EMS) to that obtained by emergency 
department staff[12]. They concluded that the redraw rate was 
higher for emergency department (ED) staff than pre-hospital 
emergency personnel. They also found that blood sampled in 
the pre-hospital environment could be accepted by emergency 
department staff as a standard practice. However, there were 
limitations to the study as seen below:

• The triage code of the patient and difficulty of intrave-
nous access were not measured, 

• Increased difficulty in intravenous access may result in 
poor blood specimen collection,

• Lack of access to micro-containers to one group, re-
sulted in insufficient blood sample volume and

• No patient outcome was measured (mortality and com-
plications).

There are several advantages to pre-hospital phlebotomy as 
highlighted by Harrison, et al.[16] and Linder, et al.[17]:

• Reduced emergency department stay,

• Reduced time to results (from Laboratory) and

• No increase in risk exposure between EMS and ED staff.

There are also limitations to the findings of the study mentioned 
above when comparing the contextual settings (SA vs. USA). 
Firstly, it may not improve ED length of stay in the South African 
environment due to differences in administrative processes, 
that is, the patient needs to be admitted to the hospital (with 
a hospital number) before the sample can be sent to a blood 
laboratory. Secondly, the blood laboratory may not have the 
same accessibility when comparing the systems in South Africa 
to that of the USA, as some laboratories are only accessible 
during office hours and in-hospital. Thirdly, the risk exposure 
cannot be fairly compared from one medical department to an-
other as there are differences in training, resources and standard 
operating procedures for each of department. Linder, et al.[17], 
also found that the drawing of blood in the pre-hospital environ-
ment significantly decreases time to results and may decrease 
the average emergency department length of stay, however, this 
is when there is drawing, processing and analysis of results pre-
hospitally[16].

System Deficiencies

Various health system requirements would be needed in order 
for pre-hospital phlebotomy to be sustainable, efficient and eth-
ically acceptable. Most health systems including the emergency 
medical services would then have to incorporate processes and 
procedures that include the following:

• Quality Assurance of the procedure and related diagnos-
tic equipment (pre-hospital analysing machine/s), accu-
rate and legally compliant (in the case of blood alcohol 
testing) blood sample documentation

• Acceptance policies by receiving health care facilities 

• Appropriate equipment and training (depending on the 
intended diagnostic test, different test-tubes are used)

The London Ambulance Service has a policy for phlebotomy 
in the pre-hospital environment[18]. The policy identifies clear 
objectives, responsibilities, training and monitoring, indication 
and infection control for pre-hospital emergency care provid-
ers working within the ambulance service. The World Health 
Organisation guidelines identify the main elements of quality 
assurance systems for phlebotomy as the following: education 
and training; standard operating procedures; correct identifica-
tion of the patient; condition of the sample; safe transportation; 
and an incident monitoring system[19]. Similar policies will be 
needed in the South African environment as well as appropriate 
quality assurance monitoring systems, before a scope of prac-
tice enhancement. 

Point of Care Testing

Pre-hospital emergency care providers often work in challeng-
ing environments. The primary role of an emergency care pro-
vider is to provide appropriate emergency medical care within 
his/her scope. The procedure of drawing blood in the pre-hos-
pital environment has to be clearly defined in the context of 
emergency care to avoid risk from the significant deviation from 
standard practice of phlebotomy techniques[20,21]. An algorith-
mic approach could provide guidance and clear possible un-
certainties. Indicative of the change to come, a State Emergency 
Medical Service board (in the USA) approved guidelines for its 
emergency medical providers to sample blood in incidences 
where patients are suspected of using drugs or alcohol[22]. Also, 
meetings are to be held to inform emergency medical provid-
ers and departments around the law. Similarly, phlebotomy and 
arterial blood gas sampling are included as permissible compe-
tencies within the Extended Care Paramedic model of the New 
South Wales Ambulance Service, designed to better respond to 
clinical staff shortages in rural and remote areas[23].

The general trend for POCT is to move from the laboratory (from 
traditional operators) to the scene. This is driven by new testing 
opportunities, care optimisation processes, patient care out-
comes, disaster recovery and testing platforms, regulatory allow-
ances and laboratory human resource supply chain limitations. 
The implementation of POCT in the emergency care context 
can be aided on a balance of adequacy of technology, clinical 
beneficence, efficiency of current processes, cost-efficiency and 
logistical considerations. “What’s esoteric today may be POCT 
tomorrow”… with advances in technology, new therapeutic 
options, and new care models[24]. Whilst new esoteric testing 
is likely to grow substantially with the maturation of genomics 
and proteomics[24], in the interim, the emergency care discipline 
must in considering the inclusion of POCT that is readily avail-
able, also consider the opportunity costs that have not yet been 
appraised against any value proposition.

concLusIon

There are numerous benefits and risks in the sampling of blood 
for certain outcomes in the pre-hospital environment[21]. The 
ethical and biological considerations are paramount when 
considering the procedure of sampling blood in emergency 
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and non-emergency contexts by pre-hospital Emergency Care 
providers. Hand movement, reflex movement and time required 
to fill blood tubes varies across nurses, tube order and level of 
venepuncture skills[25]. However, due to the paucity of direct 
scientific evidence for emergency care, unanswered questions 
remain.

The emergency care practice (Figure 1) must align with the pa-
tient safety interests. The article deals to a lesser extent with 
the interests of the practitioner, but consideration for increase 
in risk of needle-stick injury, for example, must be appraised. 
Whilst the patient concerns are around risk/ benefit/ autonomy 
and justice (in terms of evidence-base); the societal interests are 
about social justice, economic gain, sufficiency and compas-
sion of care. Increasingly, the emergency care environment is 
not restricted to the ambulance and increasingly emergency 
care providers are being employed in contexts that may require 
phlebotomy and POCT for inclusion in routine practice. To 
avoid illegitimate practice, the PBEC should consider enabling 
pre-hospital phlebotomy and point of care testing as part of the 
diagnostic and prognostic scope of the Emergency Care Practi-
tioner. Such consideration should have due regard to the Health 
Technology Regulation considerations above (Figure 2), and 
related considerations of efficacy and safety, effectiveness, cost-
effectiveness and overall impact of the intervention[22] in the 
emergency care environment. Finally, the constructive align-
ment between the nature and scope of practice, ethical rules 
and guidelines/protocols is prerequisite for proving competence 
and for claiming accountability. 
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