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Abstract

Objective Point-of-care testing (POCT) has become an essential diagnostic technology for optimal patient care. Its imple-
mentation, however, still falls behind. This paper reviews the available evidence on the health economic impact of introducing
POCT to assess if poor POCT uptake may be related to lacking evidence.

Study Design The Scopus and PubMed databases were searched to identify publications describing a health economic evalu-
ation of a point-of-care (POC) test. Data were extracted from the included publications, including general and methodologi-
cal characteristics as well as the study results summarized in either cost, effects or an incremental cost-effectiveness ratio.
Results were sorted into six groups according to the POC test’s purpose (diagnosis, screening or monitoring) and care setting
(primary care or secondary care). The reporting quality of the publications was determined using the CHEERS checklist.
Results The initial search resulted in 396 publications, of which 44 met the inclusion criteria. Most of the evaluations were
performed in a primary care setting (n = 31; 70.5%) compared with a secondary care setting (n = 13; 29.5%). About two thirds
of the evaluations were on POC tests implemented with a diagnostic purpose (n = 28; 63.6%). More than 75% of evaluations
concluded that POCT is recommended for implementation, although in some cases only under specific circumstances and
conditions. Compliance with the CHEERS checklist items ranged from 20.8% to 100%, with an average reporting quality
of 72.0%.

Conclusion There were very few evaluations in this review that advised against the implementation of POCT. However, the
uptake of POCT in many countries remains low. Even though the evaluations included in this review did not always include
the full long-term benefits of POCT, it is clear that health economic evidence across a few dimensions of value already indi-
cate the benefits of POCT. This suggests that the lack of evidence on POCT is not the primary barrier to its implementation
and that the low uptake of these tests in clinical practice is due to (a combination of) other barriers. In this context, aspects
around organization of care, support of clinicians and quality management may be crucial in the widespread implementa-
tion of POCT.

Supplementary Information The online version contains
supplementary material available at https://doi.org/10.1007/s4166
9-020-00248-1.
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Very few evaluations recommend against the implemen-
tation of POCT.
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tional laboratory testing

The lack of evidence on POCT does not appear to be the
primary barrier to its implementation

1 Introduction
Diagnostic testing plays a pivotal part in guiding disease

management to improve patient outcomes and wellbeing.
Accurate diagnostics can result in both clinical benefits for
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patients and economic benefits for the healthcare system
[1]. Patient outcomes can be improved significantly with
diagnostic testing when it is used to identify those patients
that will benefit the most from downstream actions, such as
initiating, modifying, stopping, or withholding treatment [2].
Furthermore, it can also help to decrease the related health-
care costs by directing resources and care to those that will
benefit the most [1].

Early detection of diseases is often cited as being of cru-
cial importance for a patient’s survival and to reduce the
risk of serious complications [3—5]. To benefit from earlier
detection, the diagnostic and therapeutic processes need to
be accelerated [6-9]. One way to do this is with the use of
point-of-care testing (POCT), a test that supports clinical
decision making, which can be performed nearby the patient.
It is typically performed during or very close to the time of
consultation with results available in minutes [10]. When
appropriately utilized, POCT can improve healthcare deliv-
ery by providing test results more rapidly, allowing treat-
ment decisions to be made earlier, and eliminates the need
for individuals to transfer to another location for (laboratory)
testing.

Point-of-care testing (POCT) has been proven to be ben-
eficial for different applications (monitoring, screening,
diagnosis) in several settings. In primary care, GPs can make
medical decisions almost immediately, without having to
wait for test results from a laboratory [11]. It also makes
monitoring patients easier, allowing GPs to change medi-
cation on the spot [12]. In countries where the distance to
and between medical facilities are quite large, POCT can
prevent delay and discomfort. In secondary care, POCT has
resulted in shorter waiting time for results, earlier discharge,
and a decreased length of stay, which is especially useful in
hospitals running over capacity [13]. In low-resource coun-
tries with poor infrastructure, the low cost, ease of use, and
swiftness of POCT has been especially beneficial to allow
diagnosis, screening, and monitoring of infectious diseases,
since access to hospitals and laboraties are limited [14]. Fur-
thermore, it has also been showed that patient satisfaction
increases when POCT is used [15].

There are a wide variety of point-of-care (POC) tests
available for the diagnosis, screening, and monitoring
of several diseases and health problems, such as cardio-
vascular disease, sexually transmitted diseases, venous
thromboembolism, diabetes mellitus, and respiratory-tract
infections [16]. The uptake of different POC tests can vary
across devices and diseases areas. Variation in uptake can
be explained by several factors, such as the number of eli-
gible patients, the perceived clinical utility or the pricing as
well as organizational aspects [17]. POC tests may, in some
cases, be relatively expensive compared with central labo-
ratory testing. Even for POC tests with proven acceptable
accuracy and effectiveness, concerns remain about the cost

A\ Adis

effectiveness of the tests. One of the first systematic reviews
on POCT in primary care [18] reported on the lack of eco-
nomic analyses on POCT and claimed conclusions about
its cost effectiveness could not be drawn due to “insuffi-
cient data”. Almost a decade later, the National Academy of
Clinical Biochemistry published another systematic review
of POCT [19], and again, it was reported that there was a
lack of reliable evidence regarding the cost effectiveness of
POC tests. This lack of evidence may limit support of policy
makers regarding implementation strategies for POCT.

This paper presents a systematic review on the available
evidence on the health economic impact of introducing
POCT and thereby updates previous research in this area
[18, 19].

2 Materials and Methods
2.1 Search Strategy

The Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines were followed while
carrying out this systematic review [20]. The review aimed
to identify publications that evaluated the use of POCT com-
pared with traditional methods (i.e., where no POC tests are
used) in terms of health economic outcomes. The publica-
tion had to describe any of the following health economic
analyses [21]: cost minimization, cost effectiveness, cost
consequence, cost utility, cost benefit, budget impact. The
study could include any population, time horizon, and per-
spective and could be based on real-world data, trial data,
experimental data, or simulation modeling.

Scopus and PubMed was searched for relevant publica-
tions in the English or Dutch language, between 2007 and
2019. The search was performed in December 2019 and
included all terms and text words related to the intervention
(POCT) and the type of analysis (health economic evalua-
tions). To ensure that a wide-ranging set of relevant publica-
tions were included in the search, the selected search query
was kept broad. The review protocol for this systematic
review is illustrated in the electronic supplementary mate-
rial (ESM) as a series of steps that were followed.

The search protocol used (in Scopus format) was:

(TITLE (“POCT” OR “Point of care” OR “Point of
care testing” OR “rapid testing” OR “bedside testing” OR
“laboratory-independent” OR “near patient testing”’) AND
TITLE-ABS-KEY (“Health effect*” OR “Economic effect*”
OR “health economic” OR “cost minimization” OR “cost-
effectiveness” OR “cost consequence” OR “cost-utility” OR
“cost-benefit” OR “budget impact”)) AND PUBYEAR >
2006

Publications were included based on the following
criteria:
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e Patients: any human patient population.

e Intervention: an existing POC test that is used to diag-
nose, screen, or monitor disease. Hypothetical (non-
existent) POC tests were excluded.

e Comparator: the publication should compare the usage or
implementation of POCT with one or more strategies, not
including POCT. For example, if a publication compared
different POCT guidelines without also comparing these
to a strategy that did not including POCT, it was excluded
from further analysis.

e Study design: publications had to compare POCT with
non-POCT (e.g., laboratory testing) in terms of health
and/or cost outcomes. The publication had to describe
a health economic evaluation, and report on its meth-
ods, data, and results. The evaluation could either be a
trial-based or model-based cost-minimization analysis
(CMA), cost-effectiveness analysis (CEA), cost-con-
sequence analysis (CCA), cost-utility analysis (CUA),
cost-benefit analysis (CBA), or budget impact analysis
(BIA). Publications not mentioning or performing such
analyses but still investigating economic and/or health
aspects and comparing POCT with an alternative without
POCT, were also included (if they met the other criteria).
Editorials, letters, methodological/protocol articles, and
reviews were excluded.

e Setting: the intervention could be evaluated in any coun-
try, as long as it was applied in a primary care or sec-
ondary care setting. Publications describing a POC test
evaluation in an at-home or self-monitoring setting were
excluded.

2.2 Study Selection

After collecting publications from Scopus, the titles and
abstracts of identified studies were screened for relevance
by one reviewer (DL) and discussed with a second reviewer
(HK) when required. Any disagreements during the screen-
ing were resolved through discussion with a third and fourth
reviewer (M1J, RK).

If there was any doubt whether or not a publication met
the criteria based on the abstract, it was included for full-text
assessment. The full-text assessment of all included publica-
tions was performed by one reviewer (DL).

2.3 Data Extraction and Management

The data was extracted manually by one reviewer (DL)
from the publications into Microsoft Excel (version 2016)
in pre-defined and labeled columns. General publication
characteristics that were extracted, consisted of the country
where the evaluation was performed, how the POCT was
applied (disease and purpose), whether the POC test was
evaluated in a primary care or secondary care setting, the

specific setting (e.g., hospital or general practice), the pur-
pose of the POC test (diagnosis, monitoring, or screening),
the comparator, and the population. Furthermore, some
methodological characteristics were also extracted, namely
whether the evaluation was model- or trial-based, the type of
health economic evaluation performed, the chosen time hori-
zon, the perspective from which the costs and effects were
evaluated, and the type of sensitivity analysis. Outcomes of
interest extracted were the impact of POCT on costs (overall
costs and cost per patient), the impact on health outcomes
(e.g., quality-adjusted life-years [QALYs]/disability-adjusted
life-years [DALYs], prescriptions avoided, life-years saved),
and the balance between the two (e.g., incremental cost-
effectiveness ratio). The conclusions of each evaluation were
also extracted. The extracted data was summarized in both
text and table format before providing a descriptive synthesis
of findings.

2.4 Methodological Assessment

The reporting quality of the publications included in the
synthesis set was determined by assessing how many of the
24 key criteria contained in the Consolidated Health Eco-
nomic Evaluation Reporting Standards (CHEERS) check-
list were met [22]. This checklist was selected based on its
endorsement by several journals as a guideline on how to
report a health economic evaluation. The 24 criteria items
are divided according to title and abstract (2 items); intro-
duction (1 item); methods (14 items); results (4 items), and
discussion (3 items). When scoring publications against the
CHEERS checklist, items that completely met the criteria
were given a score of 1, while a score of 0 was given to items
that did not meet the criteria. If an item only partially met
the criteria, it was also given a score of 0. In individual stud-
ies, some of the criteria items were deemed as not applica-
ble. For example, if the evaluation was performed alongside
a trial without the use of a model, aspects such as choice
of model (item 15), and assumptions underlying the model
(item 16), were not applicable. Furthermore, if the evalua-
tion was a cost analysis only, the measure of effectiveness
(item 11) was not applicable. Therefore, only criteria items
relevant to the publication counted towards the calculation
of its overall compliance. To assess the overall compliance
of a publication with the checklist, the proportion of criteria
items that were met were calculated, based on a total number
of applicable criteria items in the checklist. If > 75% of the
criteria items were met, publications were classified as high
quality; if between 50% and 75% of the items were met, they
were classified as medium quality; and if < 50% of the items
were met, they were classified as low quality.

The reporting quality did not play any role in the inclu-
sion or exclusion of publications; all publications meeting
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the inclusion criteria had their quality assessed as described
above.

3 Results
3.1 Search Results

A total of 540 publications were obtained from the initial
search of the Scopus and PubMed database, of which 144
were duplicates. A further 300 publications were excluded
during the abstract screening. The main reason for exclud-
ing publications was because they did not describe a health
economic evaluation or did not compare with non-POCT.
After screening all abstracts, 96 publications were included
in the full-text assessment. Based on the full-text assess-
ment, 52 publications were excluded, with the main reasons
for exclusion that publications did not describe a health eco-
nomic evaluation (n = 21) or did describe a comparison of
POCT with a method that did not include POCT (n = 18).
Ultimately, 44 publications were included in the final review
for synthesis. The PRISMA flow diagram of the search is
presented in Fig. 1.

3.2 General Characteristics

An overview of the general characteristics of the publica-
tions that were included for synthesis is provided in Table 1.
Publications with a score of > 75%, based on the CHEERS
checklist, are shaded green. Nearly 60% (n = 26) of the 44
publications were published since 2015, with countries of
origin being the United States (n = 9) and the United King-
dom (n = 7), followed by the Netherlands (n = 5) and Aus-
tralia (n = 4). There were also several publications focusing
on Sub-Saharan Africa (n = 10), of which four were specific
to South Africa and two to Mozambique.

Most of the evaluations were described in a primary care
setting (n = 31; 70.5%) compared with a secondary care
setting (n = 13; 29.5%). More than half of the evaluations
were on POC tests implemented with a diagnostic purpose
(n = 28; 63.6%), whereas the number of evaluations on mon-
itoring (n = 7; 15.9%) and screening tests (n = 7; 15.9%)
were evenly divided. In one publication, the POC test being
evaluated was implemented for both monitoring and screen-
ing purposes, whereas in another, the test was implemented
with both a diagnostic and monitoring purpose.

The POC tests being evaluated cover several health
problems. Some publications evaluated a POC test for more
than one health problem, resulting in a total of 57 entries.
Among these, acute coronary syndrome and cardiovascular
diseases were the most covered diseases (n = 9), followed
by respiratory infections (n = 6), HIV/Aids (n = 6), sexually
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Fig.1 PRISMA flow diagram

transmitted diseases (n = 5) including chlamydia, gonorrhea,
and syphilis, diabetes (n = 4), and anticoagulant therapy and
hemostasis (n = 4).

Overall, a total of 61 effectiveness measures were
reported across all publications. The measure of effective-
ness that was reported on the most was QALYs (n = 12),
followed by antibiotic prescriptions (n = 6), length of stay
(n=)95), life expectancy (n = 5), and hospitalization/referrals
(n = 4). The length of stay measure (n = 5) was unique to
evaluations in a secondary care setting, and measures related
to antibiotic prescriptions (n = 6) were only used in evalua-
tions in primary care.

3.3 Health Economic Evaluations of Point-of-Care
Testing (POCT)

3.3.1 Screening

The outcomes for POC tests that were evaluated in the
screening of patients are summarized in Table 1 in the
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Adult patients (admitted

POCT and laboratory

testing

Anticoagulant therapy

Monitoring

Secondary care; hospital-

Singapore

Kong et al., 2008 [28]

to the anticoagulation
clinic)

POCT RPR screening and Patients and their infants

POC immunochromato-
graphic strip screening
and standard labora-

based anticoagulation

clinic

Syphilis

Screening

Primary care; prenatal

Rydzak and Goldie, 2008 Sub-Saharan Africa

(pregnant women older

than 15 years)

health clinic

[77]

tory screening and no

screening

Adenoviral conjunctivitis POCT and clinical judge- Patients (with a conjuncti-

Diagnosis

Primary care; general

United States

Udeh et al., 2008 [78]

vitis diagnosis)

ment (without POCT)

practice

Green shaded cells indicate that the publication received a score of more than 75%, based on the CHEERS checklist

ART antiretroviral therapy, CBC complete blood count, CD4 cluster of differentiation 4, DMCs designated microscopy centers, H/V human Immunodeficiency virus, NAAT nucleic acid amplifi-

cation test, NHS National Health Service, POC point of care, POCT point-of-care testing, RPR rapid plasma reagin, 7B tuberculosis

ESM. This category has the lowest number of publications
(n = 8), with six publications in a primary care context and
two publications in a secondary care context, each with one
evaluation. Only three of the evaluations reported a ratio of
the costs and effectiveness. In all of these evaluations, POCT
resulted in favorable cost effectiveness compared with usual
care and the implementation of POCT is recommended. Of
the remaining five evaluations not reporting a ratio, four
found that POCT is less expensive and increases effective-
ness while one reported an increase in both costs and effec-
tiveness. All but one of these evaluations concluded that the
implementation of POCT is a cost-effective option. Owusu-
Edusei et al. concluded in their evaluation of primary care
syphilis screening in Sub-Saharan Africa, that some POC
tests could lead to overtreatment and would generally only
be cost-effective in resource-poor settings with high disease
prevalence [23].

3.3.2 Diagnostics

A summary of the outcomes for POC tests that were evalu-
ated as a diagnostic (or for diagnostic support) is provided in
Table 2 in the ESM. About two-thirds of the publications in
this review evaluated POCT as a diagnostic (or for diagnos-
tic support). Twenty-three of the 34 evaluations reported a
ratio of the costs and effectiveness. Of these, 20 concluded in
favor of implementing POCT, while one concluded against
its implementation based on a high probability that POCT
is dominated by standard care. One evaluation noted that the
ratio changes according to adherence to clinical guidelines
and concluded that POCT becomes considerably less cost
effective when deviating from clinical guidelines; that is,
when the test outcome does not always affect the subse-
quent patient management decision. Of the 11 evaluations
that did not report a ratio, all found an increase in effective-
ness due to POCT, two found an increase in costs, while the
rest reported cost savings.

3.3.3 Monitoring

A summary of the outcomes for POC tests that were evalu-
ated for the monitoring of patients is provided in Table 3
in the ESM. In total, ten evaluations considered a primary
care context and four evaluations a secondary care con-
text. Nine of the evaluations reported a ratio of the costs
and effectiveness. Of these evaluations, three evaluations
concluded in favor of the implementation of POCT, while
one concluded against its implementation since POCT was
both more expensive and less effective. The remaining five
evaluations could not conclude with certainty whether or
not POC should be implemented for monitoring in primary
care. Two of these evaluations concluded that even though
POCT dominated usual care, POCT is only likely to be cost
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effective in settings without access to laboratory services.
The remaining three evaluations did find that POCT has a
chance of being cost effective, but that this chance depends
(heavily) on the value society would place on the effective-
ness outcome or that more precision in their estimations is
required. The five evaluations that only reported costs and
a measure of effectiveness (without an associated ratio) all
concluded in favor of POCT, with four of the five reporting
reduced costs due to POCT and all five reporting increased
effectiveness.

3.4 Methodological Characteristics

An overview of the methodological characteristics of the
publications is provided in Table 2. Most of the health eco-
nomic evaluations were labeled by the publications in the
title, abstract, or methods section as a cost-effectiveness
analysis (n = 27; 61.4%). Additionally, two publications
described both a cost-effectiveness analysis and cost-ben-
efit analysis, and two publications described both a cost-
effectiveness and budget-impact analysis. The time horizon
applied in evaluations ranged from 28 days to a lifelong time
horizon. There were ten publications that failed to indicate
the selected time horizon. This would mean their results can-
not be interpreted nor compared with those of other studies
investigating the same POC test. A 6-month and lifelong
time horizon were applied most often (both n = 5; 11.4%)
followed by a 28-day period (n = 3; 6.8%).

The majority of the publications (n = 26; 59.1%) were
classified as model-based and used a decision-analytic model
to describe the health economic evaluation. The remain-
ing publications (n = 18; 40.9%) were classified as trial-
based. The most popular choice of model was a decision
tree (n = 15) followed by a Markov model (n = 7). There
were also two studies combining these modeling methods.
Only three of the 18 trial-based evaluations made use of a
simulation model. One of these publications used data col-
lected during a trial as input for a decision tree model and
one as input for a Markov model. The other used a regres-
sion model to analyze trial data.

The evaluations were mostly performed from a health-
care system perspective (n = 14; 31.8%), societal perspective
(n =17; 15.9%) and healthcare provider perspective (n = 4;
9.1%). The healthcare system perspective relates to the per-
spective of the entire (nationwide) healthcare organization
whereas the healthcare provider perspective relates to the
perspective of a single type of provider, such as GPs. Nine
(20.5%) of the publications failed to indicate the perspective
of the study. More than 60% of publications (rn = 28; 63.6%)
made use of a sensitivity analysis to assess the uncertainty of
results. Of these, 15 performed a deterministic analysis only
(five trial based; ten model-based), eight performed a proba-
bilistic analysis only (one trial-based evaluation including

bootstrapping; seven model-based evaluations including a
probabilistic analysis), and five evaluations applied both
deterministic and probabilistic analyses (all model-based).
The remaining 16 publications did not apply any sensitiv-
ity analysis and mainly concerned trial-based evaluations
(n=9).

3.5 Quality of Publications

Two of the publications [24, 25] reported all of the appli-
cable items in the CHEERS checklist. Compliance with the
checklist items ranged from 20.8 to 100%, with an average
of 72.0%. There were three publications [26-28] that were
classified as being of low reporting quality, with a score
of < 50%. Almost half of the publications (n = 21; 47.7%)
were considered of high reporting quality with a score of >
75%, the remainder of the publications (n = 20; 45.5%) were
medium quality. The worst scoring criteria items were time
horizon, discount rate, target population and subgroups, and
study perspective. Publications focusing on primary care had
an average score of 75.2%, whereas publications focusing
on secondary care had an average score of 65.7%. Gener-
ally, publications evaluating POC tests as a diagnostic tool
scored slightly higher (75.35% for primary care, 72.2% for
secondary care) compared with monitoring (74.8% for pri-
mary care, 64.0% for secondary care) and screening (74.5%
for primary care, 58.5% for secondary care).

4 Discussion

The heath economic benefits of POCT reported most often
by evaluations in this review was that it allows early diagno-
sis, a decrease in the number of hospitalizations and referrals
to specialized care, reduced risks of infection and antibi-
otic prescription, and a decrease in additional burden and
costs associated with referrals and additional testing. Some
of the evaluations, specifically those incorporating a longer
time horizon, even found that the costs continue to decrease
over time when POCT is implemented. There were very
few evaluations that recommended against the implementa-
tion of POCT. Three evaluations found that the benefits of
implementing POCT do not outweigh the increase in cost.
One evaluation found, during the implementation of POCT
in a trial, that clinicians choose not to adhere to the results
of the test. They concluded from a sensitivity analysis that
only with higher adherence to test results would POCT be
cost effective. Similarly, a few publications mentioned that
POCT is more effective with closer adherence to clinical
guidelines.

Although the publications included were, on average,
considered to be of medium reporting quality, there are some
important criteria items that were generally not reported
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Table 2 Methodological characteristics of included publications

Publication Type Model Perspective Evaluation Time horizon  Reported DSA PSA
(CP/OC/E/R)
Frank et al. 2019 [40] Model based State- Health system CEA An entire HIV  CP/E/R X
transition program
model
Goldstein et al. 2019 [41] Trial based NA Emergency center CEA + 4 months CP/E/R
perspective
Gout-Zwart et al. 2019 [42] Model based Decision tree ~ Healthcare payers BIA 1 year CP
Lee et al. 2019 [43] Model based Microsimulation Health system CEA 5 years CP/OC/E/R X
model and BIA
Pooran et al. 2019 [44] Trial based NA Healthcare provider CEA 1 year OC/E/R X
Rahamat-Langendoen et al. Trial based = Markov model Health economic CBA 5 months CP/E/R
2019 [45]
Spaeth et al. 2019 [26] Trial based NA Not specified CBA 6 months OC/E
Esteve et al., 2018 [47] Trial based NA Not specified CEA 18 months CP
Holmes et al., 2018 [48] Model based Decision tree ~ Healthcare system (NHS) CEA 28 days OC/E/R X X
Lubell et al., 2018 [49] Trial based NA Societal CBA Not specified  CP/E X
Spaeth et al., 2018 [50] Trial based  Decision tree  Healthcare system CEA 6 months CP/OC/E X
El-Osta et al., 2017 [51] Model based Decision tree  Healthcare system (NHS) CMA < 1 year CP/E X
Hyle et al., 2017 [52] Model based Markov model* Societal CEA Lifelong CP/E/R X
and BIA
Kip et al., 2017 [53] Model based Decision tree  Societal CUA Lifelong CP/E/R X
Lewandrowski et al., 2017  Trial based NA Not specified CRA Not specified CP/E
[54]
Rajasingham et al. 2017 Model based Markov model Health sector CEA 6 months OC/E/R X X
[46]
You et al., 2017 [55] Model based Decision tree  Healthcare provider CEA One season of CP/E/R X
influenza
Heffernan et al., 2016 [56] Model based Dynamic, Not specified CEA 1-3 years OC/E/R
transmission
model
Jankovié¢ and Kostié¢, 2016  Model based Decision tree  Healthcare services CEA One treatment CP/E/R X
[57] purchaser episode of
ACS
Ward et al., 2016 [58] Model based Decision tree  Societal CEA Not specified  CP/E/R X
Whitney et al., 2016 [59] Model based Decision tree  Payer and provider CEA Not specified CP X
(hospital system)
Challen et al., 2015 [60] Trial based NA Not specified CEA 2 years OC/E
Ciaranello et al., 2015 [61] Model based Decision tree  Healthcare system CBA Lifelong CP/E X
Hendriksen et al., 2015 Model based Markov model Health economic CEA 10 years CP/E/R X

[62]
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Table 2 (continued)
Publication Type Model Perspective Evaluation Time horizon Reported DSA PSA
(CP/OC/E/R)

Hunter, 2015 [24] Model based Decision tree  Healthcare system (NHS) CEA 3 years CP/E/R X

and Markov

model
Whiting et al., 2015 [25] Model based Decision tree  Healthcare system(NHS) CEA 1 year CP/E/R X
Asha et al., 2014 [63] Trial based NA Healthcare system CEA 6 months CP/E/R
Crocker et al., 2014 [64] Trial based NA Healthcare provider CRA Not specified  CP/E
Chadee et al., 2014 [65] Model based Not specified  Healthcare system BIA Not specified  OC X
Henson et al., 2014 [27] Model based Outcomes tree Not specified CBA 3 months CP/OC/E

and CEA
Resch et al., 2014 [66] Model based Markov model* Healthcare system CBA and Not specified CP/E/R X X
CEA

Nilsson et al., 2014 [67] Trial Based NA Societal CEA 30 days CP/E/R
Turner et al., 2014 [68] Model based Decision tree  Healthcare system (NHS) CEA 28 days OC/E/R X
Huang et al., 2013 [69] Model based Decision tree  Healthcare system CEA 2-10 years OC/E/R X X
Oppong et al., 2013 [70] Trial based  Regression Health service CEA Not specified  CP/E/R

model
Van Dyck et al., 2012 [71]  Model based Decision tree  Not specified CEA Not specified  CP/E
Cals et al., 2011 [72] Trial based NA Healthcare provider CEA 28 days CP/E/R X
Fitzgerald et al., 2011 [73] Trial based NA Healthcare system (NHS) CUA 3 months CP/E/R X
Owusu-Edusei Jr. et al., Model based Decision tree  Societal and healthcare CEA Lifelong OC/E X X

2011 [74] and Markov provider

model
Golden et al., 2010 [75] Trial Based NA Not specified CBA 3 months CP/E
Laurence et al., 2010 [76]  Trial based NA Societal CEA 18 months OC/E/R X
Kong et al., 2008 [28] Trial based NA Not specified CIA 6 months CP/E
Rydzak and Goldie, 2008  Model based Markov model Not specified CEA Lifelong OC/E/R X

[77]

Udeh et al., 2008 [78] Model based Decision tree  Societal CEA Not specified  CP/E/R X

ACS acute coronary syndrome, BIA budget impact analysis, CBA cost-benefit analysis, CEA cost-effectiveness analysis, CIA cost-identification
analysis, CMA cost-minimization analysis, CP/OC/E/R cost per patient/overall cost/effectiveness/ratio, CRA cost-revenue analysis, CUA cost-
utility analysis, DSA deterministic sensitivity analysis, NA not applicable, NHS National Health Service, PSA probabilistic sensitivity analysis

*Not specified in study, but derived from text

on. Firstly, although most of the publications described the
health economic assessment within a specific timeframe,
it was rarely explained why the selected timeframe was
chosen. Secondly, the cost effectiveness of an intervention

is conditional to the target population [29]; therefore, pro-
viding a sufficient description or reference of the consid-
ered population is essential for the correct interpretation of
results. In several of the publications, however, the target
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population and subgroups were poorly described. The lack
of reporting on these items might limit the usefulness of
these evaluations to policy and decision makers. However, it
is important to note that the CHEERS checklist only reflects
the way evaluations are reported and communicated, and
not necessarily the quality of how they were conducted.
Furthermore, the overall reporting quality of publications
evaluating POC tests implemented as a diagnostic is slightly
higher than that of publications evaluating POC tests for
screening and monitoring. However, there are not enough
publications evaluating screening and monitoring POC tests
to draw robust conclusions about purpose-related quality.

There were three common limitations observed in the
evaluations in this review. Firstly, the whole healthcare sys-
tem and clinical pathways were not always considered, only
a specific cohort in a generally small setting. Secondly, only
a few specific outcome measures were selected to evaluate
the impact that POCT could have, omitting other outcome
measures that could be relevant [30]. A third observed limi-
tation was the limited evidence available to populate mod-
els, which often leads to assumptions having to be made
[31], especially regarding prescribing behavior related to
PCT test results and adherence to treatment. When properly
accounted for, such assumptions or limited evidence led to
substantial uncertainty in the results. Regarding adherence
and behavior data from protocolized randomized trials may
also not be optimal to use in models, as these data may not
reflect actual real-world use and interpretation of POC test
outcomes.

This review confirmed the wide range and applicabil-
ity of POCT. Evaluations ranged from POC tests used by
general practitioners to prevent unnecessary treatment and
referrals to the emergency room where the rapid diagno-
sis allows patients to be discharged more quickly. Further
value is added by POCT through increased patient satis-
faction and overall improvement in care provision [1, 15].
In addition to these benefits, the implementation of POCT
may also have a negative impact; for example, an increase
in costs, increased labor requirements, and alterations to the
processes and workflow [32, 33]. These aspects could dis-
courage GPs and care providers from implementing POCT
in their practice [34].

Considering that POCT is accompanied by both potential
benefits and potential burdens, it is necessary to establish
that the implementation of POCT in practice will have suf-
ficient benefits to justify the burdens. From this review, it is
apparent that many publications find POCT to be a valuable
counterpart to traditional laboratory testing or usual care.
However, POCT should not always be perceived as cost sav-
ing. Some publications indicated that implementing POCT
would result in higher costs, but this was justified by the
long-term gains such as increased life expectancy, reduced
unnecessary referrals to specialists, unnecessary antibiotic
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prescriptions, and decreased length of stay. It is important
to recognize that the cost effectiveness of POCT in general
will likely vary according to the target disease, and the cost
effectiveness of specific POC tests can vary according to the
population and setting [35].

The implementation and utilization of POC tests will not
be reliant on technical advancements alone, but also on the
changes in costing systems and reimbursement practices.
Health system resources are limited, and it is essential to
ensure that the resources allocated to diagnostics, such as
POC tests, are optimized. Health economic evaluations are
often conducted to contribute to and inform on such deci-
sions. This review showed that high-quality health economic
evaluations on POCT are limited. It is highly recommended
that future health economic evaluations follow a formal
checklist, such as the CHEERS [22] or AGREEDT (AliGn-
ment in the Reporting of Economic Evaluations of Diagnos-
tic Tests and biomarkers) [36] checklists, when reporting to
ensure that all of the important criteria are included in the
final evaluation report. This might also, indirectly, increase
the quality of the evaluations themselves if such checklists
are considered during the evaluation process itself rather
than when reporting results at the end.

In general, the results of the health economic evalua-
tions that were included in this review are somewhat lim-
ited or non-transferrable. In most cases, the evaluations are
described and set up to meet the local needs and require-
ments, which resulted in studies that are cohort-specific and
have a limited scope. Consequently, the evidence generated
from these evaluations is not as comprehensive as it could
have been. In a study using HbAlc as an exemplar, it has
also been suggested that the benefits of POCT are not real-
ized, in part because it is not measured in studies [37]. While
dimensions of value and relevant impact elements for POCT
have been defined in literature [30, 36], including all of these
is very challenging [38], foremost due to a common lack
of evidence on the expected benefits in certain dimensions.

Even though the evaluations included in this review did
not always include the full long-term benefits of POCT, it is
clear that health economic evidence across a few dimensions
of value already indicate the benefits of POCT. Previous sys-
tematic reviews [18, 19] reported that more health economic
evidence is necessary to guide the expansion of the use of
POCT. As seen in this review, the health economic evidence
has increased and provides promising evidence, with about
77% of the health economic evaluations included in this
review concluding in favor of implementing POCT. How-
ever, regardless of the increase in health economic evidence,
the overall uptake of POCT remains slow [17, 37, 39]. This
suggests that the lack of health economic evidence on POCT
is not the primary barrier to the expansion of POCT and that
the slow uptake of these tests in clinical practice is due to
(a combination of) other barriers. It is also possible that the
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system-level evidence provided in health economic evalu-
ations is irrelevant to the local stakeholders in charge of
the implementation of POCT [21]. In this context, aspects
around organization of care, support of clinicians and quality
management may be crucial in the widespread implementa-
tion of POCT.
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