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SUMMARY

These guidelines provide information on how to develop and manage a

point-of-care (POCT) service so that reliable haematology results are

produced regardless of where the test is performed. Many of the issues

addressed here are relevant to POCT within hospitals or health centres;

however, the principles are equally applicable to care in the commu-

nity and doctors’ offices. Other aspects discussed in this guideline are

the initiation of the service (including indications for and limitations of

a POCT service), staff training, type of haematology equipment

selected, the blood results, monitoring of quality, accreditation, safety

and cost. Equipment selected should generate results that are compa-

rable to those of the local reference laboratory. If a complete

independent evaluation of the POCT device has not been performed,

the purchaser should perform a local assessment according to the

protocol in this document. A literature search should also be under-

taken to find independent peer reviewed evaluations on POCT

equipment. Often the ideals discussed here may not be achievable in

some developing countries but long-term training and education of

POCT workers needs to be supported and constantly kept on

government agendas to reach the recommendations advised here.

Users should interpret these recommendations for their particular

POCT needs and setting.
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INTRODUCTION

The International Council for Standardization in

Hematology (ICSH) has prepared these international

guidelines for worldwide access recognising the

increasing need for a complete blood count analysis in

many different clinical settings. Consensus has been

sought from practising laboratory haematologists from

all continents of the modern world. Point-of-care

(POCT) may be defined differently by different users

in different contexts. For these guidelines POCT is

defined as any analytical test performed for a patient

by a healthcare worker, or potentially by a carer or

the patient themselves, outside the laboratory setting

and where the result is available without the sample

being sent to a laboratory for analysis. For the purpose

of this document POCT includes what is sometimes

termed as alternative site testing or near patient test-

ing, which is testing that remains under the jurisdic-

tion of the health facility but outside the traditional

laboratory setting.

The purpose of POCT is to improve the quality of

patient care by providing rapid laboratory test results

to clinicians or other healthcare workers to contribute

to immediate patient management decisions. Techno-

logical advances mean that newly developed improved

devices are now available for performing diagnostic

tests with increasingly simple methods, shorter pro-

cessing time and better analytical performance. POCT

is becoming more common with average yearly

increases of >15% being reported in the USA (Scalise,

2006). The expansion was initially restricted to

selected hospital environments such as operating the-

atres, intensive care units, emergency units and out-

patient clinics, particularly where same day

procedures are being carried out, but POCT has

become increasingly important in primary care, espe-

cially in the USA, where up to 20% of laboratory tests

are now performed within primary healthcare settings

(Hilton, 1990; U.S. Hospitals POCT Survey, 2001). In

the future, the sophistication and availability of POCT

for rapid blood count analysis is likely to expand glob-

ally. There is good evidence that implementation of

POCT in UK hospitals can result in dramatic improve-

ments in turn around time and contribute to meeting

government waiting time targets (Leman et al., 2004).

To ensure safe practice in POCT in haematology

the British Committee for Standards in Haematology

(BCSH) published guidelines for POCT in both Gen-

eral Haematology and Thrombosis and Haemostasis

(England et al., 1995). In 2007, an updated guideline

for POCT testing in haematology was published (GH/

016, 2007. http://www.bcshguidelines.com), which is

intended to replace the previous guideline. The BCSH

guidelines only encompass the regulations and

requirements for haematology laboratories and POCT

services in the UK. These ICSH guidelines have been

written to apply to international health facilities and

community haematology services where the existence

of different national regulations has been taken into

consideration.

SCOPE

The scope of the present guideline relates to the man-

agement philosophy for complete blood count (CBC),

including the differential leucocyte count, the venues

where POCT for CBC may be undertaken, the range

of results, the qualifications of the personnel involved

in testing and interpretation of results and the time-

liness of the service. Other aspects discussed in this

guideline are initiation of the service, training, equip-

ment, results, monitoring of quality, accreditation,

safety and cost. Accordingly, the main purpose of this

guideline is to provide healthcare professionals with a

clear guidance on the management of a POCT service.

Often these ideals may not be achievable in some

developing countries but long term training and edu-

cation of all healthcare workers needs to be supported

and constantly kept on government agendas to reach

the recommendations advised here. Users should

interpret these recommendations for their particular

POCT needs and setting.

These guidelines are intended to provide informa-

tion and suggestions for good laboratory practice and

for producing reliable results, regardless of where the

test is performed, including general practitioner sur-

geries, community clinics, pharmacies, health centres

or other testing centres. In under-resourced countries,

clinical laboratory services may be considered at three

levels according to their size, staffing, and the work

they undertake. These are (i) rural and outpatient

facilities including health centres; (ii) district hospitals;

and (iii) central, regional and teaching hospitals (Lab-

oratory services for primary health care: requirements

for essential clinical laboratory tests. WHO/LAB 1998).

� 2008 The Authors

Journal compilation � 2008 Blackwell Publishing Ltd, Int. Jnl. Lab. Hem. 2008, 30, 105–116

106 C. BRIGGS ET AL. GUIDELINE FOR POCT IN HAEMATOLOGY



The level i ‘laboratory’ generally provides outpatient

testing, including services to maternal and child

health clinics, and is usually operated by qualified or

locally trained technicians. The haematology equip-

ment available may include a simple method for esti-

mating haemoglobin and a microscope for

examination of blood slides for blood cell morphology

or malaria infection, sputum for tuberculosis, and

stool and urine examinations (laboratory services for

primary health care: requirements for essential clinical

laboratory tests, Health Laboratory Services in support

of primary health care in developing countries SEARO

Regional Publication, 1999).

As the final aim is to provide a safe and efficient

service for patients, there is a need for defined opera-

tional details for the POCT including the staff involved

and how to address abnormal results. As in the

Guideline for POCT in Haematology (GH/016) this

document embodies the philosophy agreed by the

Joint Working Group (JWG) on Quality Assurance

(1999), the national standards required for clinical

pathology accreditation (Clinical Pathology Accredita-

tion 2007) and the International Standards Organisa-

tion (ISO) 22870 POCT Requirements for Quality and

Competence (2003).

INDICATIONS, L IMITATIONS AND
ALTERNATIVES FOR POCT FOR CBC

Before selecting and implementing a POCT analyser

for complete blood count (CBC), careful consideration

must be given to the indications for POCT haemato-

logy analysis and the currently available alternatives.

In general, a CBC performed in the central haematol-

ogy laboratory with the availability for blood film

review by qualified personnel is preferable to POCT,

provided that the turnaround time (TAT) is satisfac-

tory for the specific clinical setting. Possible indica-

tions for the introduction of POCT in haematology

might include where a faster TAT is necessary for

rapid patient management decisions, the availability,

or nonavailability, of skilled personnel or cost consid-

erations. Some clinical questions should be considered

before deciding to implement a POCT service such as:

• What is the clinical indication for the POCT CBC?

• What is the desirable TAT and what is an acceptable

TAT?

• Which parameters are necessary for patient

management?

• Is a complete white blood cell (WBC) differential

necessary, or will a partial differential be sufficient?

• How will flagged results be reported and what

follow-up action will be taken?

• What are the consequences of an erroneous WBC

haemoglobin or platelet count?

• Will transfusions of blood or blood components be

based on these results?

• Will chemotherapy be given based on these results?

• Which personnel will be performing the tests and

do they understand the clinical significance of the

results?

This list does not include cost/benefit analysis.

An informed decision should be made that recog-

nizes possible limitations in accuracy and precision for

a faster TAT. The extent of these limitations will

depend on the type of analyser chosen and the train-

ing and competency of the testing personnel and will

affect the clinical utility of the POCT service. Some

examples of limitations of the POCT haematology ana-

lyser that could affect the clinical utility of the POCT

service might be:

• Sample size limitations.

• Number of reported parameters (e.g. no platelet

count or limited differential).

• Reportable ranges.

• Limited abnormal cell flagging capabilities.

• Detection of analytic interferences.

• Data storage and retrieval capabilities.

The clinical care-givers who will make treatment

decisions based on these results, must understand the

limitations of the methodology. In general, the limita-

tions of the testing personnel are usually related to

competency. For these reasons, it is important to have

clear and detailed procedures that include preanalyti-

cal, analytical, and postanalytical steps. The procedure

must define, which abnormal or flagged results

require further evaluation and how those results are

to be reported. Failure to take appropriate action on

flagged results or abnormal results may cause patient

harm.

However, the use of a POCT CBC analyser is pref-

erable to the use of blood gas analysers for the mea-

surement of haemoglobin or haematocrit. The use of
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blood gas analysers that use conductivity for the mea-

surement of haemoglobin concentration or haemato-

crit is not recommended because of reported

differences in values when compared to laboratory

analysers (McNulty et al., 1995). Haemoglobin and

haematocrits determined by this method are subject

to error in hyperosmolar patients and in patients who

experience plasma dilution with protein free electro-

lyte solutions, as commonly occurs in cardiac by pass

surgery (Hopfer et al., 2004). A downward bias has

been demonstrated when the haematocrit value is

below 30% (Steinfelder-Visscher et al., 2006) and

reproducibility of results for the haematocrit has also

been demonstrated to be poor with a co-efficient of

variation of 21% (Papadea et al., 2002). For analysers

that use spectrophotmetric/co-oximetry to measure

haemoglobin, results have been demonstrated to com-

pare well with standard CBC analysers (Hinds, Brown

& Clark, 2007) but these instruments should only be

used if there is appropriate internal and external qual-

ity control available. Despite these limitations haemo-

globin and haematocrit results from blood gas

analysers are widely used worldwide in the intensive

care and surgical operating room environment.

POSSIBLE SITES FOR POCT, CBC TESTING
OR HAEMOGLOBIN ALONE

The POCT tests can be performed in multiple areas of

medical care in hospitals but also outside hospitals.

Sites for hospital POCT

• Intensive care units.

• Accident and emergency departments.

• Operating theatres and postoperative care units.

• Renal dialysis units.

• Neonatal units.

• Outpatient departments.

• Research laboratories (undertaking clinical tests).

Sites for outside hospital POCT

• Ambulances.

• General practitioners’ surgeries and health centres.

• The workplace.

• Healthcare screening clinics.

• Independent treatment centres.

• Pharmacies.

• Chronic care facilities.

• Geriatric homes.

• The homes of patients in primary care.

POINT-OF-CARE COMMITTEE

A POCT committee should be established in every

hospital to take responsibility for all POCT and ensure

it is appropriate and accreditable. Ideally there should

also be a local POCT committee to oversee the service

when it is in the nonhospital setting. In smaller sites,

an individual POCT coordinator may be responsible

but a committee structure is preferable for larger insti-

tutions. Documents published by various accreditation

and regulatory agencies propose that an interdisciplin-

ary committee be constituted at any site performing

POCT (Medical Devices Agency 2002; ISO 22870

2006; The National Academy of Clinical Biochemistry

Laboratory Medicine Practice Guideline 2007). The

committee should be multidisciplinary including labo-

ratory staff, clinicians, nursing staff and other nonlab-

oratory staff. If the POCT extends to the community a

representative from the primary healthcare sector

should also be included. A patient representative, act-

ing as an advocate for users of the service, may also

participate.

In hospitals with POCT services a person responsi-

ble for the POCT clinical governance should be

appointed as POCT co-ordinator (Department of

Health 1999; Gray, 2000; Freedman, 2002). Clinical

governance is defined as a framework through which

organizations are accountable for continually improv-

ing the quality of their services and safeguarding high

standards of care by creating an environment in

which excellence in clinical care will flourish. Recom-

mendations for POCT clinical governance have been

well documented in the 2007 Guideline for POCT in

Haematology (GH/016).

The committee should appoint a person with

appropriate training and experience as quality man-

ager for POCT. A quality manual should be prepared

and requirements related to POCT reviewed (ISO

22870, 2006). Standard operating procedures (SOP)

must be written and regularly reviewed and include

details of procedures relating to service performance,
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information on actions to be taken on the basis of

results and action to be taken in the event of a fault

on the instrument, including the reporting of adverse

incidents. Protocols must also be produced for training

of staff, monitoring performance of equipment, safety

regulations and handling of results.

The committee is responsible for the overseeing of

selection and procurement of the most appropriate

equipment for the task in hand and assessing the

infrastructure of the on-site environment.

EQUIPMENT SELECTION AND
IMPLEMENTATION

Implementation of POCT devices requires regulatory

and accreditation compliance. This guideline aims to

assist personnel (laboratory, management and infor-

mation technology staff) responsible for the evalua-

tion and selection of POCT equipment and provides

an overview of important considerations when com-

paring POCT devices.

Any equipment for haematology POCT tests should

deliver rapid results to provide clinicians with timely

information to guide immediate patient management.

There are two types of technology to support POCT

for general haematology, small bench top analysers

and hand-held devices. The bench top systems are

often smaller versions of laboratory analysers provid-

ing a complete blood count (CBC) with red cell indi-

ces and either a five-part white cell differential or a

partial three-part differential. Bench top analysers are

equipped with automated calibration and quality con-

trol; however, they may be too large for use at the

patient’s bedside and are designed for use in clinics or

small laboratories. Most bench top analysers have the

ability to generate flags in the presence of abnormal

cells or interfering substances, however, the range of

alert flags available on these instruments is limited

and their sensitivity and specificity will not be as good

as those on the main laboratory haematology analy-

sers. For blood counts, it is strongly recommended

that near-patient investigators use only instrumenta-

tion that employs primary sampling and do not use

instrumentation that involves dilution of whole blood

in the preanalytical phase. The most widely used test

using a hand held device is the measurement of hae-

moglobin concentration; however, a device, using a

disposable cartridge, has recently been introduced that

measures haemoglobin, leucocytes and a three-part

differential on capillary blood. Table 1 lists examples

of currently available haematology tests suitable for

POCT, however, the range of equipment will inevita-

bly expand. Not all the parameters or indices reported

by the central laboratory may be needed in a given

clinical setting and it may be desirable to have the

ability to suppress parameters at some locations.

The POCT devices should generate results that are

comparable to those of the local reference laboratory,

and the reference ranges should match those of this

haematology laboratory. Where several instruments

are required at different sites within a single institu-

tion ideally only one specific instrument type will be

selected so that reference ranges and results generated

are the same wherever the patient is tested. This also

simplifies training, ordering and storage of reagents

and servicing and maintenance contracts.

If a complete independent evaluation has not been

performed, the purchaser should perform a local

assessment according to the protocol in this docu-

ment. The suitability of the equipment, imprecision,

and comparability to a reference method must all be

studied. A literature search should be undertaken to

find independent peer reviewed evaluations on POCT

equipment. The Food and Drug Administration (FDA)

of America requires a description of the design and

results of studies conducted to demonstrate that the

device has insignificant risk of erroneous results in

the hands of the intended user (FDA guidance 2005).

A nationally accredited external quality assessment

(EQA) programme and internal quality control (IQC)

system must be established for the POCT device; this

must be documented and archived. If an appropriate

national scheme is not available assessment schemes

Table 1. Examples of currently available tests and test

profiles available on POCT devices

Tests profiles available

26, 22, 18 or 13 parameter CBC

Five-part differential

Three-part differential granulocytes, lymphocytes and

monocytes or neutrophils, lymphocytes and mixed cells

(monocytes, eosinophils and basophils)

Leucocytes, haemoglobin and three-part differential

Haemoglobin alone
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must be sought from larger regional centres. Manufac-

turers promoting POCT devices/instrumentation

designed for nonlaboratory sites should provide initial

training as well as ongoing training and annual com-

petency assessment, if possible using a web-based

system.

A detailed specification should be prepared to

include the number of samples to be processed, sam-

ple preparation requirements, the footprint of the

instrument, maintenance requirement, consumables

storage, power supply, including voltage stabilization,

and network ports. Advice should be sought from the

central haematology laboratory staff who in conjunc-

tion with the manufacturer of the device should take

responsibility for the initial installation, setting up and

calibration of equipment and providing written SOP

for the use of instrument. These should include the

following.

• Principle of operation.

• Health and safety.

• Specimens required, request form identification

criteria and specimen handling.

• Preparation of reagents and other materials.

• Calibration.

• Quality control procedures.

• Sample analysis procedures.

• Reporting of results, including abnormal results.

• Documentation/transmission of results.

• Criteria for referral of samples.

• Limitations of the procedure.

• Reference values.

• Specimen storage and stability.

• Disposal of reagents and materials.

Troubleshooting and backup arrangements if

instrument is inoperable.

DOCUMENTATION AND TRANSMISSION OF
RESULTS

Quality assurance requires that the recording of ana-

lytical data is satisfactory. It is essential that the results

of tests be documented including the operator identifi-

cation. For most investigations some type of request

form is appropriate and these requests should include

name of requesting practitioner and patient identity

details (complete name, medical record number, date

of birth, sex, location, date, and time). It is strongly

recommended that POCT instruments are connected

to the laboratory information system (LIS) but in the

absence of appropriate computer systems, results must

be documented in a logbook, which also identifies

reagent batch lot numbers and the name of the opera-

tor; as well as the lot numbers of any calibrants and

internal quality control (IQC) materials used at the

time of processing that particular sample (providing

an audit trail in the event of faulty or out of date

reagents).

Operator authorized results should be returned to

the clinician in a printed or written format, with

appropriate reference ranges. The patient’s name,

medical record number, date of birth and date and

time of analysis must be given on all printed or

written results. The POCT results should be perma-

nently stored in the patient’s medical record. All

results from POCT should be retained for at least

2 years (Guidance from the Royal College of Pathol-

ogists and Institute of Biomedical Science, 2005) in

such a way that they can be linked with other qual-

ity assurance data. When the instrument is con-

nected to the LIS or hospital information system

(HIS) the POCT results should be integrated into the

patients results electronically but their origin should

be appropriately identified and the record should dis-

tinguish between POCT results and those from the

central laboratory (ISO 22870, 2006). If the POCT

analyser is connected to the LIS an expert rules sys-

tem such as the ISLH consensus rules (Barnes et al.

2005) can be used to determine whether the results

can be automatically released or whether further

investigations are needed. All results stored on com-

puter systems should be password protected. Instru-

ments connected to the HIS must comply with the

ISO 11073 (2004). The units used for reporting

results must be the same as those in the supporting

laboratory.

A system should also be defined where results are

validated by satisfactory performance in IQC and EQA

schemes. Abnormal results must be appropriately

flagged. Moreover, mechanisms must be agreed for

appropriate referral to the supporting laboratory of

out-of-limits results for further investigation. A SOP

for results that are outside the normal range must be

available. Advice on interpretation and clinical mat-

ters should be available from consultant staff in the

haematology laboratory.
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QUALITY CONTROL

The quality manager is responsible for the design,

implementation and operation of quality control that

ensures POCT conforms to the quality standards of

the central supervising laboratory.

The principles of total quality management must be

adhered to, beginning with the correct identification of

the patient, appropriate test selection, sample collec-

tion, analysing and recording the results, interpreting

the result correctly, taking appropriate action, docu-

menting all procedures (National Academy of Clinical

Biochemistry Laboratory Medicine Practice Guidelines

2007) and ending with the integration of results into

the patient’s case notes. All aspects of quality must be

considered, including personnel, training, equipment,

reagents and appropriateness and timeliness of the ser-

vice. POCT equipment should be accredited as meeting

acceptable performance standards for its clinical pur-

pose (see section on operational evaluation in this doc-

ument). Users of POCT must ensure there is an

appropriate level of continuous internal quality control

(IQC) that will detect significant deviations from

acceptable performance. There must also be an objec-

tive external method of quality assurance, external

quality control (EQA), to guarantee POCT meets its

own national quality standards.

Internal quality control

All trained operators should be involved so that the

quality of the analytical team as well as the instru-

ment is monitored. The analysis of control material

before analysing patient samples can provide reassur-

ance that the system is working correctly and results

of IQC should also be recorded correctly in accordance

with national requirements. It is recommended that

there is a lock-out function that does not allow output

of patient results if IQC or certain system checks are

not completed (FDA guidance 2005). Parallel testing

of a patient sample may be carried out at the POCT

site and the supporting laboratory to ensure compara-

ble results.

External quality assessment

External quality assessment is the term mainly used

in Europe, in the USA it is referred to as Proficiency

testing. The WHO aim is for EQA to become manda-

tory for central laboratories throughout the world. It

is also a requirement for POCT in many countries.

Users of POCT also have a duty to participate in an

EQA scheme as part of clinical governance. EQA

involves the analysis of samples received from an

accredited external source with undisclosed values;

this could be from the supervising laboratory itself,

from a manufacturer or from accredited national

schemes, which are recognized by the JWG (1999),

Clinical Pathology Accreditation (2004), and Clinical

and Laboratory Standards Institute (1999). Results are

subject to peer group assessment and statistical analy-

sis to compare results across different sites. All provid-

ers of laboratory services have access to a range of

EQA schemes and it is expected that both POCT and

the supervising laboratory should subscribe to an

accredited EQA scheme. Results should be recorded

and retained in the same way as IQC. POCT should

not be seen as a secondary type of testing service and

subjected to less rigorous EQA. Local haematologists/

pathologists should encourage general practitioners

and other POCT users to participate in the supervising

laboratory’s EQA scheme as POCT results are used for

clinical purposes in just the same way as those from

the supporting laboratories.

Internal audit

Clinical Pathology Accreditation (2004) and ISO

15189 (2003) will also require evidence that the POCT

quality management system is audited and that prean-

alytical, analytical and postanalytical processes are

audited on a scheduled basis. Such regular audit activ-

ities should also be incorporated into specified clinical

activity, including appropriate patient care plans.

TRAINING

Training protocols must be established and all poten-

tial operators must achieve an adequate level of com-

petence. The content of the training programme and

the knowledge/skill level assessment should be docu-

mented in a training manual. This should include the

basic principles of obtaining the correct specimen,

sample preparation, sample measurement, mainte-

nance and calibration of the equipment, appropriate

use of the equipment and consequences of inappropri-
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ate use, stability of sample and reagents, knowledge

and preliminary interpretation of normal and abnor-

mal results, the importance of documentation of IQC,

EQA and safety procedures. A list of authorized users

must be drawn up and approved by the head of the

supervising laboratory. Staff must have a clear under-

standing that they must not allow persons to operate

the equipment without undergoing a formal training

process and participation in intermittent competency

testing. Retraining intervals, competency/proficiency

testing and a continuing education programme should

be established and POCT operators’ performance mon-

itored as part of the quality assurance programme

(ISO 22870 2006). Secondment of POCT staff to the

supporting laboratories may be an appropriate method

of training and continuing staff development.

ACCREDITATION

In most countries, all laboratory services are subject

to accreditation and in many cases this extends to

POCT. The Clinical Laboratory Improvement Amend-

ments of 1988 (CLIA) legislation in the USA stipu-

lates that all POCT must meet certain standards. By

having the POCT service independently inspected

and compliance to regulations confirmed, the POCT

service offers reassurance to users. If it is not possible

for the POCT site to undergo accreditation, it is

highly desirable that the supervising haematology

laboratory support and validate the local POCT ser-

vice and their accreditation application by mentor-

ship. Under such a scheme, a haematology

laboratory may be contracted by the POCT service to

assist in monitoring quality management protocols

including staff training, maintenance, safety, internal

quality control and quality assurance and trouble-

shooting. The haematology laboratory could provide

identical schemes to several POCT services, and dur-

ing the laboratory’s own national accreditation

inspection, the assessors may choose to randomly

inspect any of the several POCT services monitored

by that laboratory. The haematology laboratory clini-

cal governance would then cover POCT used in

other settings, including primary healthcare units

such as health centres, or individual general practi-

tioner surgeries. However, POCT raises the possibili-

ties of litigation if erroneous results are reported and

acted upon. It needs to be established locally who

would bear legal responsibility, and so require appro-

priate insurance cover, if this situation should occur.

SAFETY

Risk assessments should be carried out before equip-

ment is commissioned, according to national legisla-

tion. SOP must be available for the collection,

transportation, processing and disposal of specimens.

Advice on the safety of the instrument should be

sought from the manufacturer and is usually included

in the operator’s manual for the instrument. A safety

manual should be available for containment of spill-

ages and a clearly identified policy for containment of

‘high-risk’ samples must be defined. All procedures

must conform to the policy for the UK Department of

Health Advisory Committee on Dangerous Pathogens

(2003) or other relevant policy. Ideally, specimen

analysis should be by closed-vial sampling. Staff per-

forming POCT must be aware of the microbiological

hazards of samples, the chemical hazards of reagents

and the physical or electrical hazards of equipment.

Protocols must also be available for the disinfection

and decontamination of equipment and laboratories.

Each procedure must have undergone a complete

control of substances hazardous to health (COSHH)

assessment, for example, if cyanide reagents are used

in the determination of haemoglobin. All procedures

should conform to the appropriate legislation (HMSO

1999; Department of Health 2003; Health Services

Advisory Committee, 2003; CLSI 2005).

F INANCE

In some circumstances a cost-benefit analysis may

need to be undertaken, as it may be that the cost per

test of the POCT instrument is more expensive than

sending the sample to the main laboratory. There is

reduced efficiency in low volume activity and higher

quality control costs. However, this potential for an

increase in cost needs to be balanced against a possi-

ble reduction in other costs such as those resulting

from delays in receiving results from the main labora-

tory or the transport costs of patients or samples

reaching the main laboratory. The overall cost will

include the equipment costs (purchase or rental) and

service and maintenance contracts. Running costs will

include reagents (which may depend on the number
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of tests per year), quality control material and miscel-

laneous items such as lancets, needles and syringes.

Administration costs will include troubleshooting, staff

training and competency assessment, quality control,

the time taken for staff to analyse samples and main-

tenance and documentation The direct and indirect

elements of both costs and benefits must be assessed

for the local health economy rather than just from

the perspective of the laboratory. Furthermore, the

impact on costs and benefits to the patient must also

be considered.

SUMMARY OF RECOMMENDATIONS FOR
IMPLEMENTATION AND MANAGEMENT OF
POCT IN HAEMATOLOGY

• The purpose and benefits of POCT at a particular

site should be defined before initiating the service.

• The advice and involvement of an accredited clinical

laboratory should be sought to achieve optimum

quality and cost-effectiveness. This is also the rec-

ommendation for nonhealth facility sites (doctor’s

offices or pharmacies for example). The haemato-

logy laboratory should play a key part in maintain-

ing standards for patients in their catchments area.

Uniformity of POCT equipment within institutions

and across countries allows simplification of train-

ing, storage and supply of reagents, servicing and

maintenance.

• A hospital POCT committee should be established

and take responsibility for all POCT to ensure it is

appropriate and accreditable. The committee should

involve laboratory staff but also other relevant staff,

as appropriate. Where necessary there should also

be a local POCT committee to oversee the service

when it is in a nonhealth facility setting.

• The POCT committee should investigate the com-

plete costs of the service, including purchase costs,

revenue costs and the cost of staff training before

initiating the service.

• A technical and practical performance evaluation of

POCT devices should be carried out based on struc-

tured and appropriate assessments in the POCT

environment involving intended users, which may

be nonlaboratory staff.

• The POCT environment should be clean, well lit

and may need temperature control. Service manag-

ers must perform a risk assessment of testing proce-

dures. Space must be available for the storage of

reagents, refrigerated if necessary, and for retained

samples that have been tested but may require re-

testing or further tests.

• Written standard operating procedures for all pro-

cess for the POCT must be available, from receipt of

specimen, analysis on the instrument and reporting

of results. It is recommended that there is a quick

reference guide is available covering the key operat-

ing procedures for the instrument/device. This

should be kept near to the POCT instrument.

• Staff must recognize that only trained operators

may use the equipment. An up-to-date list of

trained operators and competency training should

be maintained. Training should include an aware-

ness of the clinical utility of the parameters being

measured, sample stability for the parameters being

measured and the reference and critical values for

the parameters being measured. Training relating to

the POCT instrument should include calibration and

quality control, cleaning, maintenance and reagent

expiry, and interpretation of abnormal cell flags and

error codes.

• Documentation must include the name of the oper-

ator, date, patient identity details, results, lot num-

ber of calibrant, reagents and quality control

materials. This must be recorded at the same time

as the analysis. Patient results should be transmitted

to the laboratory or hospital information system, if

possible, or sent to be stored in the patient’s notes.

A record of any maintenance and repair on the

instrument and should also be kept and an ‘error

log’ to assist in any investigation of potential

incidents.

• Internal quality control (IQC) and external quality

assessment (EQA) programmes must be established.

• POCT raises the possibilities of litigation ensuing

from erroneous results. There is a need to establish

locally who bears this legal responsibility and

encourage them to seek the appropriate insurance

cover.

OPERATIONAL EVALUATION

In Australia, the Therapeutic Device Evaluation Com-

mittee is responsible for advising on the safety, qual-

ity, efficacy, use and availability of therapeutic
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devices. The USA has the Food and Drug Administra-

tion (FDA) approval system that encompasses all diag-

nostic devices, and Europe has its own ‘In vitro

diagnostic devices directive’. The Australian Therapeu-

tic Goods Administration is seeking to harmonise its

decision making with that of overseas authorities

including the FDA. This may offer an opportunity to

harmonise a diagnostic device approval system with

overseas authorities.

Manufacturer claims of the performance of POCT

devices may be overestimated because of testing in

optimal conditions in nonclinical environments.

Therefore the performance attributes of the device

should be obtained from the environment where the

instrument will be sited and by the staff that will be

operating the instrument so that its ease of operation

by nonscientific staff can be confirmed. It has been

previously demonstrated that the experiences of

skilled vs. unskilled users can be different, and usually

the experience of the POCT user and the testing qual-

ity is worse than that of laboratory staff, (Skeie et al.,

2002).

A complete national evaluation

This should be performed by an official organization

at an approved national evaluation centre carried out

in accordance with the protocol for the evaluation of

blood analysers produced by the International Council

for Standardization in Haematology (ICSH., 1994).

This is still necessary, even now that all medical

devices in the European community carry a CE mark

indicating that the performance claims have been vali-

dated by the manufacturer Medicines and Healthcare

products Advisory Agency (MHRA, 2006). Where

there has not been a national evaluation an evalua-

tion performed to a similar standard should be sought

by performing a literature search of peer-reviewed

publications.

Local evaluation

The local purchaser should perform a less extensive

assessment, which appraises certain aspects of the

equipment in its intended location and user depen-

dent steps. Recommendations for Evaluation of Coag-

ulation Analysers (Gardiner et al., 2006; Clinical and

Laboratory Standards Institute, 2007) provide some

general advice relevant to haematology and POCT

analysers.

• The evaluator should obtain the following informa-

tion: name, manufacturer and distributor of the

instrument, list price including options for rental or

leasing, reagent and consumable costs, and terms of

service contracts. Service response times and general

frequency of service calls should also be sought.

• Information concerning instrument maintenance

requirements should be obtained and ease of trou-

bleshooting investigated. It is important to confirm

that the instrument is compatible with the POCT

service, for which it is intended, and to this end the

following should be obtained: the range of tests

available, complete technical specifications, mea-

surement principles, and minimum sample volume.

Many instruments now offer closed-tube sampling,

which may be a requirement for local health and

safety regulations.

• The ability of the instrument to be interfaced with

the laboratory/hospital information system should

also be sought at this stage. A plan should provide a

realistic time-scale for the evaluation. Such a plan is

particularly important when the instrument is

loaned or leased. The quantities of reagents and

consumables required for the evaluation must be

calculated.

• Ensure that there is appropriate documentation and

a record is kept of the down time and reason for

breakdown, service response time, maintenance

schedules, reagent and control usage (batch num-

ber, expiry dates, storage conditions, etc).

• The haematology laboratory organizing the evalua-

tion and/or the equipment supplier should provide

the training. Refer to the training section in the

main guideline.

• Ensure safety by a COSHH, microbiological, electri-

cal and mechanical assessment. It is important to

ensure that staff using the equipment can adhere to

appropriate control of infection standards. An

assessment should be made of microbiological risks

arising from, for example, contamination of equip-

ment/surfaces by patient specimens, together with

an assessment of appropriate decontamination and

waste-disposal procedures. A risk assessment of any

potential mechanical and fire hazards should also be

made.
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Operational aspects

Random and systematic errors

Imprecision, inaccuracy, linearity, carry-over and drift,

etc. will have been assessed during the national evalu-

ation. The purpose of this section is to assess impreci-

sion under routine conditions. These performance

characteristics should be assessed in accordance with

‘Protocol for evaluation of automated blood cell coun-

ters’ (ICSH, 1994) and recommendations for evalua-

tion of coagulation analysers (Gardiner et al., 2006).

Comparison of imprecision

Thirty patients’ specimens, covering the expected clin-

ical range (low, normal, high) should be analysed in

triplicate by a user-evaluator and by a competent lab-

oratory scientist. Thirty IQC samples should be run on

different days by a user-evaluator and by a competent

laboratory scientist. The mean, standard deviation and

co-efficient of variation of the results need to be cal-

culated. These experiments will provide estimates of

optimal (laboratory staff) and achievable (POCT user)

levels of between run and total precision.

Assessment of comparability

During the trial period a minimum of 40 samples,

normal and abnormal, including some samples with

potential interfering substances such as lipids or cold

agglutinins, should be analysed both by the POCT

instrument and by the instrument in the hospital lab-

oratory and comparisons made in accordance with the

protocol from the Protocol for evaluation of auto-

mated blood cell counters’ (ICSH., 1994). This should

be repeated, comparing a user-evaluator and compe-

tent laboratory scientists on the POCT equipment

alone, to provide an estimate of achievable levels of

comparability in a near-patient location. The number

of abnormal cell flags generated and ‘vote-outs’

(inability of the analyser to provide a result) should

be documented.

Sample identification and data handling

When available the reliability of bar-code readers

should be monitored throughout the evaluation but

manual input of patient identification should also be

available for flexibility and assessed during the trial

period. The following should be commented upon:

the clarity and format of the data and graphics, the

validation processes, quality control programs and

data storage capacity, ease of use, and speed of retrie-

val of stored data.

DISCLAIMER

While the advice and information in these guidelines

is believed to be true and accurate at the time of

going to press, neither the authors ICSH nor publish-

ers can accept any legal responsibility for the content

of these guidelines.

REFERENCES

Barnes P.W., McFadden S., Machin S.J.,

Simson E. & International Consensus

Group for Haematology (2005) The

international consensus group for

hematology review: suggested criteria

for action following automated CBC

and WBC differential analysis. Labora-

tory Hematology 11, 83–90.

Burnett D. (2000) Accreditation and point

of care testing. Annals of Clinical Bio-

chemistry 37, 241–243.

Clinical and Laboratory Standards Insti-

tute (1999) Point-of-Care in Vitro Diag-

nostic (IVD) Testing: Approved

Guideline. CLSI Document AST2-A.

CLSI, Wayne, PA.

Clinical and Laboratory Standards Insti-

tute (2007) Protocol for the Evaluation,

Validation, and Implementation of Co-

agulometers. CLSI Document H57-P,

Vol. 27, No. 18. CLSI, Wayne, PA.

Clinical Pathology Accreditation (2007)

Standards for the Medical Laboratory.

CPA Ltd, Sheffield, UK.

CLSI (2005) Protection of Laboratory

Workers From Occupationally Acquired

Infections; Approved Guideline, 3rd

edn. CLSI, Wayne, PA (publication no.

M29-A3).

Department of Health (1999) Clinical

Governance: In the new NHS. Depart-

ment of Health [Health Service Circular:

HSC (99) 065], London.

Department of Health Advisory Commit-

tee on Dangerous Pathogens (2003)

Infection at Work Controlling the Risk.

Department of Health, London.

� 2008 The Authors

Journal compilation � 2008 Blackwell Publishing Ltd, Int. Jnl. Lab. Hem. 2008, 30, 105–116

C. BRIGGS ET AL. GUIDELINE FOR POCT IN HAEMATOLOGY 115



England J.M., Hyde K., Lewis S.M., Mac-

kie I.J. & Rowan R.M. (1995) Guide-

lines for near patient testing: haematol-

ogy. Clinical and Laboratory Haematol-

ogy 17, 301–310.

FDA Guidance (2005) Draft Guidance for

Industry and FDA Staff: Recommenda-

tions for Clinical Laboratory Improve-

ment Amendments of 1998. (CLIA):

CLIA Waiver Applications. Available at:

http://www.fda.gov/ (accessed on 25

February 2008).

Freedman D.B. (2002) Clinical gover-

nance: implications for point of care

testing. Annals of Clinical Biochemistry

39, 421–423.

Gardiner C., Kitchen S., Dauer R.J., Ko-

ttke-Marchant K. & Adcock D.M.

(2006) Recommendations for evaluation

of coagulation analysers. Laboratory

Hematology 12, 32–38.

GH/016 (2007) General Haematology

Current Guidelines Available at: http://

www.bcshguidelines.com (accessed on

25 February 2008).

Gray T. (2000) Clinical governance.

Annals of Clinical Biochemistry 37, 9–

15.

Health Services Advisory Committee

(2003) Safe Working and the Preven-

tion of Infection in Clinical Laboratories

and Similar Facilities. Health and Safety

Executive, HSE books, Suffolk.

Hilton S. (1990) Near patient testing in

general practice: review. British Journal

of General Practice 40, 32–36.

Hinds L.E., Brown C.L. & Clark S.J.

(2007) Point of care estimation of hae-

moglobin in neonates. Archives of Dis-

ease in Children Fetal and Neonatal

Edition 92, 378–380.

HMSO (1999) The Management of Health

and Safety at Work Regulations. HMSO,

The Stationary Office Ltd, Norwich.

Hopfer S.M., Nadeau F.L., Sundra M. &

Makowski G.S. (2004) Effect of protein

on haemoglobin and haematocrit assays

with conductivity-based point-of-care

testing device: comparison with optical

methods. Annals of Clinical and Labora-

tory Science 34, 75–82.

ICSH (1994) Guidelines for evaluation of

blood cell analysers including those

used for differential leucocyte and retic-

ulocyte counting and cell marker appli-

cations. Clinical and Laboratory

Haematology 16, 157–174.

International Standard organisation, ISO

(2003) medical laboratories. Particular

requirement for quality and compe-

tence. ISO 15189. 1, ch. de la Voie-

Creuse, Case postale 56, CH-1211 Gen-

eva 20, Switzerland.

International Standard organisation, ISO

(2004) Point of care medical device

communication. ISO 11073. 1, ch. de la

Voie-Creuse, Case postale 56, CH-1211

Geneva 20, Switzerland.

International Standard organisation, ISO

(2006) Point of care (POCT)-Require-

ments for quality and competence. ISO

22870. 1, ch. de la Voie-Creuse, Case

postale 56, CH-1211 Geneva 20, Swit-

zerland.

JWG (1999) Quality Assurance: Near to

Patient or Point of Care Testing Guide-

lines. Joint Working Group, Liverpool,

UK.

Leman P., Guthrie D., Simpson R. & Little

F. (2004) Improving access to diagnos-

tics: an evaluation of a satellite labora-

tory service in the emergency

department. Emergency Medicine Jour-

nal 21, 452–456.

McNulty S.E., Torjman M., Grodecki W.,

Marr A. & Schieren H. (1995) A com-

parison of four bedside methods of hae-

moglobin assessment during cardiac

surgery. Anesthesia Analgesia 81, 1197–

1202.

Medical Devices Agency (2002) MDA

Device Bulletin DB2002(03). Manage-

ment and use of IVD Point of Care Test

Devices. MDA, London, March 2002: 1–

29.

MHRA (2006) The CE Mark Bulletin No

2. MHRA, European & Regulatory

Affair. Medicines and Healthcare Prod-

ucts, Regulatory Agency, London.

National Academy of Clinical Biochemis-

try Laboratory Medicine Practice Guide-

lines (2007) Evidence-based practice for

Point-of-Care Testing Published Guide-

lines. Available at: http://www.aacc.org

(accessed on 25 February 2008).

Papadea C., Foster J., Grants S., Ballard

S.A., Cate J.C., IV, Southgate W.M. &

Purohit D.M. (2002) Evaluation of the

i-STAT Portable Clinical Analyzer for

point-of-care blood testing in the inten-

sive care units of a university children’s

hospital. Annals of Clinical Laboratory

Science 32, 231–243.

Royal College of Pathologists and Institute

of Biomedical Science (2005) The

Retention and Storage of Pathological

Records and Archives, 3rd edn. Royal

College of Pathologists and Institute of

Biomedical Science, London, UK.

Scalise D. (2006) Poised for growth.

Point-of-care testing. Hospital Health

Network 80, 77–83.

SEARO Regional Publication (1999)

Health Laboratory Services in Support

of Primary Health Care in Developing

Countries, 2nd edn. World Health Orga-

nization, SEARO Regional Publication,

New Delhi, India.

Skeie J., Thue G., Nerhus K. & Sandberg

S. (2002) Instruments for self-monitor-

ing of blood glucose: comparisons of

testing quality achieved by patients and

a technician. Clinical Chemistry 48,

994–1003.

Steinfelder-Visscher J., Weerwind P.W.,

Teerenstra S. & Brouwer M.H. (2006)

Reliability of point-of-care hematocrit,

blood gas, electrolyte, lactate and glu-

cose measurement during cardiopulmo-

nary bypass. Perfusion 21, 33–37.

The National Academy of Clinical Bio-

chemistry Laboratory Medicine Practice

Guideline (2007) Clinica Chimica Acla

379, 29–30.

U.S. Hospitals POCT Survey (2001) Enter-

prise Analysis Corp (EAC). Available at:

http://www.researchandmarkets.com/

(accessed on 25 February 2008).

WHO/LAB (1998) Laboratory Services for

Primary Health Care: Requirements for

Essential Clinical Laboratory Tests.

WHO/LAB/98.1;1998. WHO, Geneva,

Switzerland.

� 2008 The Authors

Journal compilation � 2008 Blackwell Publishing Ltd, Int. Jnl. Lab. Hem. 2008, 30, 105–116

116 C. BRIGGS ET AL. GUIDELINE FOR POCT IN HAEMATOLOGY


