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Abstract

Part of this document has been endorsed as a Position Statement on Point of Care testing (in-hospital setting) of the Italian Society of Laboratory
Medicine (Societa Italiana di Medicina di Laboratorio, SIMeL) and also refers to official documents and International standards to for generalities (IS0
15189/2003) and specific items (ISO 22870/2006). As such, this article is based on to professional standards, guidelines and peer reviews documents,
and it is aimed to improve the pre-analytical, analytical and post-analytical phase of point of care testing (POCT), by providing insights into definitio-
ns, key aspects in developing a diagnostic system for POCT, benefits and risks of POCT and leading sources of errors.
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Introduction

Note: part of this document has been endorsed as
a Position Statement on Point of Care testing (in-
hospital setting) of the Italian Society of Laborato-
ry Medicine (Societa Italiana di Medicina di Labo-
ratorio, SIMeL). This document also refers to offi-
cial documents and International standards to for
generalities (ISO 15189/2003) (1) and specific items
(ISO 22870/2006) (2); moreover it refers to profes-
sional standards, guidelines and peer reviews do-
cuments (3-8).

Up to the recent past years of the last millennium,
a general trend commonly seen in most develo-
ped countries was to concentrate patients needi-
ng healthcare in structures of increasing complexi-
ty, starting from the Doctor Office up to the cotta-
ge hospital for the first basic aid and then to the
large multi-specialty teaching hospitals for tertiary
care. Yet, since then, multiple alerts of a different
approach herald a possible inversion of this trend.
The reasons for change can probably be found in
the concurrent needs to reduce, on the one hand,
the risk of dehumanization, incidental to many
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anonymous healthcare structures, and to relieve
congestion in huge tertiary centers so to allow
them a more efficient management of specialty
cares. Laboratory Medicine Services are eliciting a
similar trend: born at the bedside or as a ‘near-pa-
tient’ small office, migrated to separate locations,
sometimes outside the hospital as for the referen-
ce laboratories. The increasing clinical impact of
Laboratory Medicine finds its roots in a deeper un-
derstanding of pathophysiology of diseases, in a
demand for a broader body of evidence for any
medical action and on the overwhelming techno-
logical progress able to produce methods and de-
vices with spectacular diagnostic sensitivity. Un-
fortunately, these exciting developments happen
sometimes at cost of a holistic vision of the Patient
and his/her own needs in favour of a pure techno-
logical approach. Moreover, the increasing, una-
voidable process fragmentation in healthcare in-
duced a huge rise of medical errors, and the resul-
ting perplexities, criticism (or worse) in the Public.
Today, the birth and development of diagnostic
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systems for Point of Care Testing (POCT) testifies
that a paradigm shift has been occurring in Health
Care: this offers a unique opportunity to bring ba-
ck Laboratory Medicine once more ‘near the pa-
tients’ to help reducing the current fragmentation
of care.

The Institute of Medicine (IOM) wishes a Healthca-
re System for the Millennium as:

1. safe - avoiding harm;
2. effective - evidence based;

3. patient centered - respectful of individual rig-
hts;

4. timely - to minimise delays;
5. efficient - able to avoid waste;
6. equitable — the same quality for everybody (9).

Laboratory Medicine can now guarantee for most
tests performed as POCT the very same analytical
quality as in central lab. Consequently, it offers a
suitable platform to pursue the goals set by oM.
Still, Technology is not enough - per se — to meet
two challenging demands:

+ a whole system for Quality Assurance focused
on the specific topic of instruments used by
people with limited knowledge about In Vitro
Diagnostics (IVD), or the patient himself;

+ a connectivity extended beyond the simple re-
cording of patient data up to the full acknow-
ledgment of the clinical meaning of a test result
leading to the right decision and subsequent
medical action to be implemented.

No one of these crucial events should be taken for
granted. Usually, in order to perform a lab test, you
need to fulfil a minimum of 12 steps, or many mo-
re depending on the level of information techno-
logy used (requesting/releasing a test, sample
identification, logistics, specimen receipt and han-
dling). A vast majority of them could be avoided
by adopting a POCT. By streamlining timing and
analytical steps, one can focus just on the clinical
question. Here lies the very cross-check of how
correct was the choice to move on a POCT solu-
tion. The best possible outcome to be obtained in
the care of the single patient is to maximize the
benefits and minimize the risks without exceeding
the boundaries of sustainable costs. The single

stages where POCT is going to prove most useful
are:

1. patient selection at the time of acute presenta-
tion and decision on immediate action;

2. treatment choice and optimization;

management of compliance;

4. patient (@and physician) satisfaction, even about
financial implications;

5. revenues for the payer.

w

Definitions

“Diagnostic system for POCT": a Laboratory Me-
dicine Service, with a specific Quality System, ma-
de of instrumentation + reagents + software +
connectivity to the laboratory information system
(LIS), suitable for the governance of the whole ana-
lytical process when performed ‘near patient’ in-
stead of in the centralized Lab.

“POCT instrument”: analytical instrument specifi-
cally designed to perform in vitro diagnostic tests
in the nearby of the patient (e.g., portable gluco-
meters and coagulometers).

“POCT device": any other resource (e.g.: reactive
strips, immunocards, etc) used to gain information
“near patient” about body constituents.

Note: here we intend to discuss about POCT syste-
ms inside the hospital. The general item of “decen-
tralized diagnostics” is very much the same, but
the possible practical applications differ significan-
tly enough to justify a separate discussion.

Nowadays we can generate a lab test result at
strict closeness to the patient, e.g. in the Emergen-
cy Room or a Paediatric Intensive Care Unit. In so-
me circumstances, a fast result can help improving
the clinical effectiveness, provided that it is reliab-
le and accurate. This can explain the increasing po-
pularity of POCT devices.

The goal is the proper use of POCT systems by trai-
ned personnel on the right patient in order to ob-
tain results of good quality to insert into the patie-
nt file as clinically significant information. It is per-
haps not redundant to state -once more- that a fa-
st available result could be useful and effective on-
ly if accurate. Major risks derive from the limited
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competence of users, the lack of appropriate su-
pervision/accreditation/ governance of POCT sys-
tems, the omitted use of quality assurance sche-
mes or the improper performance by non expert
staff and the uncertainties about a correct inter-
pretation of results. In any case, it must be clearly
stated that, today, POCT is by no means a surrepti-
tious substitute for a clinical laboratory, rather an
integration of its services.

True clinical governance is of paramount impor-
tance for POCT. The most practical tool to get it is
the creation of a Multidisciplinary Steering Com-
mittee (MSC), usually chaired by a Pathologist, in
charge of appraising the requests, establishing a
priority scale and design the framework around
the system in order to maximize the healthcare
outcomes. The MSC will set up an Operational
Team (OT) focused on the search of appropriate
resources. A POCT Coordinator, usually a Medical
Laboratory Technologist, is the pivotal role in this
organization, wherein nurses must be fully invol-
ved. There should be suitable room for instrumen-
ts, reagents and paperwork, OT and the coordina-
tor oversee the daily routine, included the training
program for the staff, the quality assurance and
the performance appraisal, maintenance, supply
storage and financial control, IT connectivity, heal-
th and safety. All processes should be collected
and described as Standard Operational Procedu-
res (SOPs). The MSC is responsible for decision on
new tests/systems to be implemented on the basis
of evidence of better medical outcomes.

Key aspects in developing a diagnostic
system for POCT

1. An authoritative and pervasive clinical gover-
nance is mandatory — here more than wherever
else- for any kind of POCT. The best way to get
it is by means of a MSC, in which all the labo-
ratory specialties involved should be represen-
ted.

2. The MSC, on behalf of the Institution, is in char-
ge for the entire POCT system. It operates ac-
cording to:

(a) relevant legislation (both National and Euro-
pean);
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(b) Institutional and Laboratory accreditation
standards;

(c) laws and restrictions in terms of data protec-
tion;

(d) risk management requirements.

3. Any request for POCT implementation should
be evaluated based on the true clinical needs
and the available resources, taking into accou-
nt a maximum of quality goals measurable and
attainable.

4. A POCT solution, no matter how sophisticated
(from the single device up to complex integra-
ted systems), should not be considered if the
central lab can comply with the clinical situa-
tion.

5. A formal approval by MSC should be manda-
tory prior the introduction of any POCT device,
regardless of the possible purchasing modali-
ties (leasing, gift, tender).

6. An OT should be created to oversee the daily
routine for POCT, with funding and facilities ap-
propriate to the assigned tasks.

7. The Lab Director should be in charge of the
global leadership and coordination of the acti-
vities and limitations related to POCT.

8. Any performed operation should be recorded
as SOP according to manufacturer’s recom-
mendations and professional standards.

9. Only staff whose training and competence has
been established, recorded and regularly upda-
ted should be permitted to perform, maintain
and supervise POCT.

10.Password protected access to the system shou-
Id be only allowed to certified users.

11.Quality Assurance, in the widest meaning of
the term, should be granted and monitored on
a regular basis, since it is vital for POCT.

12.A full and effective connectivity should be im-
plemented among the various system compo-
nents and with the LIS. The best available tec-
hnology should be used.

13.A procedure intended for the detection and
reporting of any adverse event related to the
practice of POCT should be in place.

14.The MSC should regularly review and check the
previously defined quality goals.
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15.The MSC is given the authority to suspend and
repeal the service, wholly or partially, due to se-
curity, reliability or clinical convenience.

In the last years many examples of POCT have
been produced, both in a hospital setting (Blood
gas analysis, electrolytes, lactate, intra-operative
PTH, glucose, alcool, and drugs of abuse, urine,
glycated haemoglobin, albumin, INR for OAT, Ovu-
lation/pregnancy tests, Clamydia/HIV, fecal occult
blood) and in a community setting (glucose, urine,
INR for OAT, ovulation/pregnancy tests).

Benefits and no risks?

An undisputable merit ascribed to POCT is the abili-
ty to produce and release analytical results earlier
and easier than before by reducing the turn around
time (TAT). This clear benefit, though, has to be ba-
lanced against a number of several potential risks.
Moreover, “the faster the better” does not represent
one and for all the best choice in any setting: timeli-
ness depends on the specific clinical situation to be
managed. The final decision should be made striki-
ng a balance among all the possible aspects, case
by case. Often, a careful analysis of the whole pro-
cess will lead to maintain a centralized diagnostics
rather than to implement POCT. As a rule of thumb,
it should be accepted that POCT is redundant whe-
never the laboratory can release a result as timely as
clinically required. Taking into consideration that
POCT is usually much more expensive than a cen-
tralized structure, its abuse always implies cost in-
creases, not to mention the staff, whose training
and management is also expensive: strangely enou-
gh this item is often ignored when preparing in-
hospital POCT budgets. So it is mandatory to de-
monstrate that cost increases are fully counterba-
lanced by a much more efficient use of limited heal-
thcare resources. Today, by virtue of spectacular
progress in technology and detailed standards and
regulations, POCT is much safer than a (even recent)
past. Still, potential risks remain: staff with ina-
dequate training, insufficient supervision, and lack
of system governance and accreditation schemes.
Again, it should be firmly stated that POCT can ne-
ver be considered equivalent, rather an additional
tool, for a clinical laboratory.

POCT implementation

POCT devices are used to perform analyses from a
pre-defined test menu drawn up in agreement wi-
th clinicians on the basis of true medical needs
when appropriate resources (in terms of technolo-
gy, management, communication) are available.
Each device should be allocated into an institutio-
nal ‘POCT system’ managed by a MSC. An OT
should attest that responsibilities are clearly defi-
ned and largely known and should offer support
and advice in appraising and selecting each devi-
ce. The central laboratory should activate and ma-
nage the POCT system by:

- assessment of new technology and appropriate
comparison among different solutions;

« protocols and procedures shared with all stake-
holders;

« setting up an OT is the preliminary step needed
to create a multi-professional, multi-disciplina-
ry team led by a POCT Coordinator, including
clinical staff (doctors and nurses), engineers,
clerks and, compulsorily, lab technologists;

« the Lab Director should lead the MSC being in
charge of the whole organization and of the fi-
nal decision about the implementation of any
new device, instrument or system.

All the documents should be compiled according
to the standards of UNI EN I1SO 9000/1SO 15189 and
22870 and any other regulation, instruction, quali-
ty definitions. It is also advisable to keep records of
installation date, trial and maintenance of each
system component by the staff and by the manu-
facturer. A register containing all this files should
be kept by the Clinical Engineering Service. Whe-
never possible, set up a dedicated software readily
available (e.g. by the hospital intranet). The real
time recording of the maintenance events allows a
fast detection for any “drift” in users’ behaviour
making it possible to schedule supplementary
training sessions. Training for POCT users: it should
be compulsory a certified attendance to dedica-
ted courses with regular updates. Better still; a
personalized format should be available, based
on the actual system utilization by the single ope-
rator.
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The analytical Quality control must be absolutely
consistent with the traditional schemes of statistical
QC adopted by the central lab. “Alternative” control
schemes should be carefully appraised and approp-
riately confirmed by scientific and experimental evi-
dence; however they do not cancel, decrease or li-
mit, under any circumstance, the full responsibility
of the Laboratory as far as Quality Assurance of
POCT system is concerned. QC procedures should
be meticulously described in specific SOPs. There
should be room for a detailed description of res-
ponsibilities (lab, wards, and clinical services), pro-
cedures (materials, analytical levels, frequency) and
EQA, provided that a reliable scheme be available.

Users’ safety: according to in force regulations on
workplace safety is under the responsibility of the
Laboratory. Instrument choice, adequate training
and related themes should be discussed in specific
training sessions.

How to implement an in-hospital POCT
system

First and foremost, the set up of a MSC, appointed
by the top Management of the Institution to
whom devolve power for:

1. sharing the project with all stakeholders;

2. representing in full the Authority presiding over
the in-hospital POCT system;

3. defining competences and responsibilities for
each component inside the project;

4. defining criteria for preliminary choices before
starting with POCT;

5. carefully appraising the available resources;

6. selecting wards/services where POCT devices
are to be placed;

7. selecting a test menu;

8. activating a regular scheme of clinical audit
about the appropriateness of the whole orga-
nization in order to check:

9. system effectiveness, based on measurable out-
comes;

10.system soundness;

11. evaluating on a regular basis the global cost/ef-
fectiveness;

12.planning continuous quality improvement of the
system.
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Proposal

When applying for a test to be performed at POC,
an evidence based pathway should be covered, ai-
ming to meet the following items:

1. An answerable clinical question: A clear defi-
nition of the informative gap to bridge by per-
forming that specific test in the context of the
clinical presentation.

2. What clinical decision based on the test re-
sult: The relevance of a fast release of a result
to make appropriate decisions (ruling in/ruling
out).

3. What action to implement based on the test
result: Possible use of drugs (including blood
derivatives) in order to gain patient stabiliza-
tion; patient access to further (invasive) diag-
nostics; patient discharge.

4. Expected benefits: Time optimization of pa-
tient journey, reduction of resources’ waste,
operators’ confidence and reliability, patient sa-
tisfaction.

5. TAT needed: Total turn around time, therapeu-
tic turn around time (tTAT) related to true clini-
cal needs; tTAT reduction and associated impro-
vements in cost/benefit (Length of stay in ED,
lesser use of unnecessary resources).

6. Why the Lab can not meet the request: Test
number, time to test release; disadvantages/in-
feasibilities of a central lab performance; IT con-
nectivity.

7. Adequate precision/accuracy: Analytical per-
formances should be consistent and meet the
clinical question in a reliable and reproducible
way even when compared with the same test
as performed by the central lab; MSC is entit-
led to guarantee the global quality of decen-
tralized tests performed inside the institution.
A Quality control scheme should be in place
for each instrument and test; quality standards
should be comparable to traditional QC proce-
dure, performed on a regular basis, by traceab-
le material; a track should be kept of any cor-
rective action made; a definite correlation with
homologous performances by the central lab is
required
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8. Staff: It should be adequate in number to com-
ply with organizational needs; an appropriate
and traceable training program compulsorily
updated should be in place for any POCT user;
support should be granted by lab personnel
when inadequate performances occur

9. Resources

10.Training: In addition to the analytical phase, in-
formation should be given about pre-analytical
variables, quality control and its statistical rules,
and post-analytical factors with special focus
on reporting; only trained personnel, regularly
kept up to date, is entitled to access POCT sys-
tem; the training program should be supervi-
sed and updated by the POCT Coordinator and
by the Lab Director

Main sources of errors

From the analytical side, all efforts should be gran-
ted to look for the best possible test precision and
accuracy, by means of a pervasive QC and Quality
Assurance. The nature and distribution of errors is
well known in Laboratory Medicine, since the pro-
cesses are firmly structured and related to precise
and internationally accepted standards. The pre-a-
nalytical phase includes patient preparation. To
improve the post-analytical phase a close coope-
ration in managing the report and a special focus
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Kvaliteta pretraga uz bolesnika

SaZetak

Dio ovog dokumenta prihvacen je kao Stav o pretragama uz bolesnika (u bolnickoj njezi) (engl. Position Statement on Point of Care testing (in-
hospital setting)) Talijanskog drustva za laboratorijsku medicinu (Societa ltaliana di Medicina di Laboratorio, SIMeL) te se poziva na sluzbene do-
kumente i medunarodne standarde za opca (SO 15189/2003) i specifi¢na pitanja (ISO 22870/2006) vezana za medicinske laboratorije. Ovaj se
¢lanak temelji na stru¢nim standardima, smjernicama i recenziranim dokumentima te mu je cilj poboljsati prijeanaliticku, analiticku i poslijeana-
liticku fazu pretraga uz bolesnika (engl. point of care testing, POCT), pruzajuci uvid u definicije, klju¢ne aspekte u razvoju dijagnostickog sustava
POCT i vodecih izvora pogresaka.

Kljucne rijeci: kvaliteta; pretrage uz bolesnika; laboratorijska medicina; vrijeme izrade analize; pogreska
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