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Abstract: Although laboratory tests are the most used 
diagnostic investigations for screening, diagnosing, prog-
nosticating and therapeutic monitoring of most human 
diseases, laboratory medicine is currently seen as many 
other economic industries by some policymakers and 
administrators, and is hence subjected to scale economy 
and assessed accordingly, despite the incremental clini-
cal value that laboratory tests can generate. According to 
a genuine economic perspective, the impact of diagnostic 
testing on a healthcare budget is lower than 2.5%, whilst 
its profitability is over 100%, a net profit margin over 
7-fold larger than whatever other human industry. Even 
more importantly, the impact of laboratory tests on clini-
cal outcomes is now clear and virtually incontestable, as 
their use will improve clinical pathways much more than 
any other diagnostic investigations. The many ongoing 
attempts to downsize the importance of laboratory medi-
cine as costs centers, or even the concept that public labo-
ratory services can be safely eliminated or outsourced to 
external private professional organizations, shall hence 
be challenged. Laboratory medicine not only is vital to 
patient care and patient flow, and will remain so for many 
years to come, but is also a valuable economical resource 
for the healthcare facilities.
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Laboratory diagnostics is one of the most used diagnos-
tic areas for screening, diagnosing, prognosticating and 
therapeutic monitoring of most human diseases. As is 

broadly acknowledged, the use of laboratory tests within 
clinical decision-making is much larger than that of any 
other diagnostic discipline. In a recent study published 
by Ngo and colleagues, for example, it was shown that 
38% of patients living in a large geographic area of the US 
(Richmond, VA, USA, approximately 802,000 inhabitants) 
underwent laboratory testing, a much higher rate than in 
those who underwent radiological (22%) or cardiological 
(5%) examinations [1]. It was also emphasized that the 
vast majority of hospitalized patients (98%) had been sub-
jected to at least one laboratory test, a percentage decreas-
ing to 56% in those admitted to the emergency department 
and to 29% in outpatients. These important figures, which 
unquestionably confirm the essential role of laboratory 
diagnostics in the managed care, leads to some reflections 
on the current cost, profitability and value of in vitro diag-
nostics from the perspective of a hospital laboratory.

According to the English online Oxford Dictionary, 
cost, profitability and value are respectively defined as 
“the amount that needs to be paid to buy or obtain some-
thing”, “the degree to which a business or activity yields 
profit or financial gain” and “the importance, worth, or 
usefulness of something”. Translating these definitions 
within the context of laboratory diagnostics, the term cost 
underlies the real (overall) expenditure which is neces-
sary to generate a laboratory test result (thus including 
costs for sample collection, transportation, preparation, 
analysis and result transmission). The term profitability, 
generally expressed in percentage as incremental revenue 
over costs, can instead be seen as the economic gain that 
the generation of a laboratory test grants to the provider. 
Finally, the term value consists in the clinical advan-
tages (usually expressed as qualitative and quantitative 
improvement of outcomes) that the production of a labo-
ratory test result has within a specific clinical pathway.

Albeit it may appear paradoxical, or even illogical and 
unreasonable, laboratory diagnostics is currently seen as 
many other economic industries by some policymakers and 
administrators, and is hence subjected to scale economy 
and assessed accordingly, despite the incremental clini-
cal value that laboratory tests can generate [2]. However, 
even in this weird perspective, nothing is what it seems. 
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Regarding the overall impact of diagnostic testing on the 
healthcare economy, recent evidence attests that in vitro 
diagnostic testing accounts for less than 2.5% of the total 
healthcare expenditures in many countries worldwide 
[3]. A recent cost-analysis carried out in an Italian health-
care facility, defined on the basis of the local diagnosis 
related groups (DRGs) and laboratory test reimbursement 
tariffs, has generated rather similar numbers, wherein 
the total annual cost of managing the hospital has been 
estimated at €606.5  million in the year 2017. The overall 
annual expenditure of the local laboratory, thus including 
reagents, wages of personnel, rental fees, maintenance, 
service costs, investments/depreciation as well as over-
head expenditures (e.g. accounting, informational techno-
logy services) has been estimated at €10.6 million during 
the same year, thus impacting with a very modest 1.75% 
on the total hospital budget. This figure is very similar to 
that reported by Rohr et al., who estimated that approxi-
mately 1.4% of public healthcare expenditure is used for 
laboratory diagnostics in Germany [3]. Regarding profit-
ability, the hospital revenue in 2017  has been estimated 
at €607.2  million (i.e. net profit of ~0.1%), whilst that of 
the local laboratory (i.e. considering direct payments of 
patients and insurances and public/tax support by gov-
ernments or owners of the hospital) has been estimated at 
€21.7 million (i.e. net profit 104%) (Figure 1). Irrespective 
of the fact that the net profit of laboratory diagnostics is 
hence 4 orders of magnitude higher than that of the entire 
facility, this net profit margin is also over 7-fold larger 
than whatever other human industry [4]. Notably, these 

estimates only apply to the Italian economic scenario, so 
that it may be challenging to calculate the revenue in other 
settings, where the laboratory is not directly reimbursed 
but receives a share of a flat charge paid to the hospital.

The question is that little data are available in the lit-
erature based on an effective activity-based costing analy-
sis and, in particular, no information has been published 
that effective cost-saving can be secured by only increas-
ing test volumes. On the contrary, the relationship between 
volumes and costs is more multifaceted. Several variables 
impact on the final cost per test, especially for complex 
analyses. Even the distribution of prices paid per test in 
the same country varies widely, with the 95th percentile 
price exceeding the 5th percentile by an average factor of 10 
in the USA [5]. Therefore, perceiving clinical laboratories 
as cost centers is not only misleading, but also somehow 
masochistic for both hospitals and healthcare systems.

Taking then a step forward out of the economical 
context, the impact of laboratory tests on improving clin-
ical outcomes is now clear and virtually incontestable. 
A long debate has been raging on the real contribution 
of laboratory tests to patient care. Earliest claims have 
been published in the mid-1990s that nearly 60–70% of 
all critical medical decisions are somehow influenced 
by results of in vitro diagnostic testing [2]. Whilst intui-
tively straightforward, this concept has, however, been 
later disputed. The main reason behind this is that solid 
evidence on these figures was mostly lacking at that time 
and, especially, widespread generalization of this notion 
to all human pathologies is perhaps inappropriate [6]. 
The clinical setting is also problematic in itself. There are 
some circumstances in which the use of laboratory test 
results is virtually irreplaceable, such as for diagnosing 
non-ST elevation myocardial infarction (NSTEMI) [7] or 
monogenetic diseases [8]. Unlike these conditions, the 
contribution of diagnostic testing to the managed care 
of some other pathologies remains occasionally mar-
ginal such as, for example, for diagnosing spontaneous 
intracerebral hemorrhage [9]. Appropriateness is another 
immense drawback, which profoundly influence clini-
cians’ perception about the clinical significance of labo-
ratory tests. The right test, with the right timing, to the 
right patient, at the right cost and for the right clinical 
purpose (i.e. the so-called “five R” paradigm) [10] will 
have a substantial impact on the clinical decision-mak-
ing, whilst whenever these mainstream criteria cannot be 
thoughtfully fulfilled, the clinical usefulness of the same 
test will dramatically decrease. Irrespective of these con-
siderations, no doubts remain that laboratory diagnostics 
contributes to improve clinical pathways much more than 
any other diagnostic area [1, 4].

Figure 1: Costs and net profit of a general hospital and of its clinical 
laboratory.
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In conclusion, the analysis of cost, profitability and 
value of in vitro diagnostic testing unquestionably attests 
that laboratory medicine should be regarded as an irre-
placeable resource for modern healthcare systems. The 
many ongoing attempts to downsize the importance of 
laboratory medicine as costs centers, or even the concept 
that public laboratory services can be safely eliminated 
or outsourced to private external private diagnostic fac-
tories, often located far from the hospitals, must be com-
pellingly challenged. We strongly believe that laboratory 
medicine not only is vital to patient care and patient flow, 
and will remain so for many years to come, but is also a 
valuable economical resource for the healthcare facilities, 
even without considering the paramount “profit” attrib-
utable to better outcomes for early/improved diagnosis. 
In this perspective, further studies shall be planned to 
investigate the monetary value of better/longer/health-
ier life attributable to high quality laboratory services. 
In essence, laboratory medicine is much more than just 
reporting numbers, and medical consultation by labora-
tory specialists provides added value throughout each 
step of the managed care [4, 11, 12].
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