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ABSTRACT

The interest in biomarker research has been growing exponentially, and this trend is not expected to
reverse soon. Although the clinical usefulness of laboratory tests is conventionally defined in terms of
diagnostic efficiency or clinical efficacy (or effectiveness), these notions are complementary but not
interchangeable. The former concept is an expression of diagnostic accuracy but does not entail out-
come assessment. Conversely, clinical efficacy investigates whether or not a certain test can produce
significant changes in managed care and an improvement of clinical outcomes. The vast majority of
published studies were mainly focused on diagnostic efficacy rather than on clinical efficacy, and this
seems no longer sustainable in a world with limited resources. Although bridging the gap between ef-
ficiency and efficacy is not a trivial endeavour, a paradigm shift is necessary, wherein the laboratory
community should focus on what clinicians need rather than pursuing an endless search for analytically
perfect tests. In the foreseeable future, efficacy should be improved by translating this concept into
a simple “six R"” paradigm, namely, performing the Right test, with the Right method, at the Right time,

to the Right patient, at the Right cost, for the Right outcome.

Introduction Laboratory diagnostics is conven-
tionally defined as the process of identifying
the nature and cause of human disorders by us-
ing in vitro testing. It is now generally acknowl-
edged that up to 70% of clinical decisions are vari-
ably influenced by the results of diagnostic test-
ing, so that this branch of science and medicine
has an undisputed value in patient care.' In fact,
an improved diagnostics could lead to earlier de-
tection of pathologies and appropriate interven-
tion, thus improving health outcomes and mini-
mizing the costs of disease and its complications.

The evidence of a strong association between
biomarkers and disease resulted in an impressive
number of studies in this field. If one considers
the number of documents published per year in
Scopus (ie, one of the most widely accessed scien-
tific database) using the keyword “biomarkers” in
article title, abstract, and keywords, the electron-
ic search from the years 1977 to 2014 is described
by an exponential curve, which is seemingly not
flatting even in the year 2013 (FIGURE 1). Interest-
ingly, a total number of 83 013 documents could
be retrieved, with an impressive 17-fold increase
from 2000 to 2013 (ie, from 818 to 14 099), with

a mean increase of 25% per year in the past de-
cade. There are numerous factors that contribut-
ed to this impressive trend of growing scientif-
ic and clinical interest, including a major under-
stating of disease mechanisms and individual pa-
tient responses to therapy, along with remarkable
technological advances in laboratory techniques,
which have progressed much faster than other di-
agnostic disciplines, such as diagnostic imaging,
and simplified the measurement of a vast array
of biomarkers.

Definitions The Working Group of the National
Institute of Health (NIH) has provided a reliable
definition of a biomarker, as “a characteristic that
is objectively measured and evaluated as an in-
dicator of normal biologic processes, pathogenic
processes, or pharmacologic responses to a thera-
peutic intervention”.? According to this widely ac-
cepted definition, biomarkers can be potentially
used throughout the natural history of a disease,
and hence for risk assessment (eg, screening), di-
agnosis, prognostication, or therapeutic monitor-
ing (FIGURE 2). Rather understandably, some bio-
markers may be used at multiple steps, whereas
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TABLE  Drawbacks of translating diagnostic efficacy into clinical efficacy

feeble relationship between biomarker research and the leading causes of death

lost in transition

inadequateness of derivation and validation cohorts

low diagnostic accuracy

poor analytical performance

low analytical sensitivity

errors or fraud in published data

high biological variability

technological issues

cost-effectiveness

inappropriateness

overregulation by regularity agencies

FIGURE 1 Number of
documents published
per year in Scopus
using the keyword
“biomarkers” in article
title, abstract, and
keywords, from

the years 1977 to
2014

others only serve for a single phase. The cardio-
specific troponins measured with highly sensi-
tive (HS) immunoassays are paradigmatic ex-
amples of “multitasking” biomarkers, since they
can now be reliably used for identifying patients
with stable coronary artery disease, diagnosing
acute coronary syndrome, establishing the prog-
nosis after irreversible myocardial injury and es-
tablishing the effectiveness of revascularization
therapy (FIGURE 2). Good examples of biomarkers
which only target one step throughout the natu-
ral history of cardiovascular disease include cho-
lesterol (risk assessment), ischemia-modified al-
bumin (diagnosis), natriuretic peptides (prognos-
tication), and platelet function testing (moni-
toring the effectiveness of antiplatelet therapy).
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In the Encyclopedia Britannica,® efficiency is
defined, in literal terms, as “the ability to do or
produce something without wasting materi-
als, time, or energy”. Conversely, efficacy is de-
fined as “the ability to produce a desired or in-
tended result”. Effectiveness, which is seldom
used as a surrogate of efficacy, is a direct mea-
sure of the former aspect, and is hence defined
as “the degree to which something is successful
in producing a desired or intended result”. It is
hence obvious that while efficiency only express-
es the quality (or degree) of being efficient, effica-
cy (or effectiveness) refers to a process or activ-
ity that is capable of modifying (favorably) one
or more outcomes. Translating these terms into
clinical practice, diagnostic efficiency is defined
as the ability to identify or rule out the presence
of a given disease, whereas diagnostic efficacy
(or effectiveness) does not necessarily express-
es the appropriateness of a diagnostic test in sta-
tistical terms, but is mainly aimed at evaluating
whether or not a certain test can produce a sig-
nificant change in managed care and ultimately
provide an improvement in clinical outcomes.*
Interestingly, although clinical efficiency mainly
depends on whether a health care intervention
is worth its cost to individuals or society, clini-
cal efficacy defines the extent to which a health
care intervention achieves its intended effect in
the usual clinical setting.®*

Therefore, the diagnostic efficiency of a given
biomarker is an expression of the accuracy to cor-
rectly identify a given (pathological) condition.
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FIGURE 2 Potential
use of biomarkers
throughout the natural
history of disease
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It is hence evaluated by means of receiver oper-
ating characteristic curves, sensitivity, specific-
ity, predictive value (negative or positive), likeli-
hood ratio (negative or positive), number need-
ed to diagnose (ie, the number of tests that need
to be performed to gain a positive response for
the presence of disease), diagnostic odds ratio (ie,
the ratio of the odds of the test being positive
if the subject has a disease relative to the odds
of the test being positive if the subject does not
have the disease) or reclassification (ie, the pro-
portion of individuals correctly reclassified be-
tween risk categories).>® The diagnostic efficacy
can instead be assessed by performing random-
ized trial and survival analysis (eg, the Cox mod-
el), which investigate the time between biomark-
er implementation and a subsequent event or
endpoint (ie, complications or death).” As such,
it is rather understandable that the terms effi-
ciency and efficacy cannot (and should not) be
used interchangeably, although they frequently
are in published research.

Diagnostic efficiency, clinical efficacy, or both? Ac-
cording to the previous definitions, 3 different
scenarios emerge, in which a given biomarker
can display a high degree of diagnostic efficien-
cy, a high degree of clinical efficacy, or a high de-
gree of both (FIGURE 3).

The prostate-specific antigen (PSA) is a typ-
ical example of a biomarker with high diag-
nostic efficiency. In a meta-analysis published
by Djulbegovic et al.® in 2010 and including 6
randomized controlled trials with a total of
387286 participants, PSA screening was as-
sociated with a significantly increased proba-
bility of being diagnosed with prostate cancer
(relative risk [RR], 1.46; 95% confidence inter-
val [CI], 1.21-1.77) and stage I prostate cancer
(RR, 1.95; 95% CI, 1.22-3.13), although no ef-
fect was found for mortality from prostate can-
cer (RR; 0.88; 95% CI, 0.71-1.09) and overall
deaths (RR, 0.99; 95% CI, 0.97-1.01). These re-
sults were confirmed in a more recent meta-
-analysis published by Ilic et al.? in 2013, and in-
cluding 5 randomized controlled trials with a to-
tal of 341342 participants. Although the diag-
nosis of prostate cancer was significantly more
common in men randomized to PSA screening
(RR, 1.30; 95% CI, 1.02-1.65), no significant dif-
ference was found in prostate cancer mortality
between men randomized to PSA screening and
the control group (RR, 1.00; 95% CI, 0.86-1.17).
Although a further improvement in diagnostic
efficiency can be obtained by lowering the cut-off
or adopting surrogate approaches (ie, age-spe-
cific reference ranges, PSA density, PSA veloci-
ty, percent-free PSA, or Prostate Health Index),
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FIGURE 3 Diagnostic
efficiency and clinical
effectiveness;

the example of
prostate-specific
antigen (PSA), red
blood cell distribution
width (RDW), and
cardiac-specific
troponins

troponin

diagnostic efficiency

the potential benefits for overall survival are still
elusive.!%"" As such, the clear evidence of net im-
balance between diagnostic efficiency and clinical
efficacy has recently prompted the U.S. Preventive
Services Task Force and the American Academy
of Family Physicians to revise their guidelines for
prostate cancer screening, recommending against
PSA testing for the screening.'

The red blood cell distribution width (RDW)
is a simple and inexpensive measure of anysocy-
tosis (ie, heterogeneity of erythrocyte volume).
Growing evidence indicates that this parameter is
strongly associated with the prognosis (ie, com-
plications and overall death) of a large number of
human disorders. Interestingly, increased RDW
values have been convincingly associated with un-
favorable outcome in patients with cardiovascu-
lar disease, venous thrombosis, diabetes, cancer,
kidney and liver disease, as well as in critically ill
patients and in the general population.’' It is
hence noteworthy that the RDW has a meaning-
less diagnostic efficiency for a given disease (ie,
poor specificity), since its value is increased in
all those conditions that alter erythropoiesis or
impair erythrocyte survival, but has a high clin-
ical efficacy since its measurement would allow
to identify a subset of patients who may benefit
from a more intensive management in order to
improve clinical outcomes.'>'*

A third paradigmatic example of a biomarker
displaying a high degree of both diagnostic effi-
ciency and clinical efficacy is that of cardiac-spe-
cific troponins. A novel generation of troponin im-
munoassays, conventionally known as HS, has re-
cently been developed and commercialized. These
methods are typically characterized by an im-
proved analytical sensitivity, which has allowed
to consistently decrease the diagnostic thresh-
olds for acute coronary syndrome, up to unde-
tectable levels of these biomarkers.

The overall improvement of diagnostic effi-
ciency for diagnosing acute coronary syndrome
has been confirmed in a large number of studies.

clinical efficiency

In particular, Reichlin et al." performed a mul-
ticenter study to investigate the diagnostic ef-
ficiency of 4 HS troponin immunoassays com-
pared with a standard method, and found that
the area under the curve of the novel immu-
noassays was significantly higher than that
of the standard method (ie, from 0.95-0.96
vs 0.90). These results were then confirmed in
a meta-analysis by Li et al.,’® who concluded
that HS troponin immunoassays exhibit a much
higher sensitivity than conventional methods
(0.79 vs 0.59), with comparable specificity (0.92
vs 0.95). Even more importantly, this greater di-
agnostic efficiency was also translated into larg-
er clinical efficacy, since an additional meta-
-analysis showed that elevated troponin values
measured with HS immunoassays conferred a sig-
nificantly higher risk of all-cause mortality com-
pared with normal values (odds ratio [OR], 4.35;
95% CI; 2.81-6.73)."" In another systematic re-
view and meta-analysis of the literature including
27 studies in noncardiac patients, Ahmed et al.”
also reported that an increased troponin value was
associated with increased in-hospital and 30-day
mortality (OR, 3.88; 95% CI, 2.90-5.19), as well
as with an increased risk of long-term mortali-
ty at 6 months (OR, 4.21; 95% CI, 1.84-9.64)."

According to these data, and at variance with
PSA and RDW), cardiac-specific troponins should
hence be regarded as ideal biomarkers that ful-
fil the criteria of both diagnostic efficiency and
clinical efficacy (FIGURE 3).

Drawbacks of translating diagnostic efficacy into clin-
ical efficacy Although the promise of biomarkers
is clear, significant drawbacks emerge in the chal-
lenging process of translating diagnostic efficacy
into clinical efficacy (tABLE). First, a rather feeble
relationship exists between biomarker research
and the leading causes of death worldwide. In-
terestingly, less than 2% of biomarker studies in
the past few years involved highly prevalent dis-
eases such as lower respiratory infections, chronic
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obstructive pulmonary disease, or diarrhea, which
cumulatively average a much greater mortality
rate than ischemic heart disease or cerebrovascu-
lar disorders, 2 pathologies with 20-fold more ar-
ticles published."® As such, the major focus should
be placed on bridging the gap between basic re-
search and clinical practice to develop high-quality
clinically-driven research on the most important
strategic challenges facing health care systems.?

The second important issue is the effective
translation of biomarker research from the bench
to the bedside. Despite considerable efforts, there
is now unquestionable evidence that very few
putative biomarkers have been validated and
successfully integrated into daily clinical prac-
tice.”’ The number of biomarkers that were “lost
in translation” is remarkably high, much greater
than 70%. This is due to a number of reasons in-
cluding inadequateness of derivation and valida-
tion cohorts, low accuracy, poor analytical perfor-
mance (ie, imprecision, repeatability, reproduc-
ibility, linearity), analytical sensitivity (ie, limit
of blank, limit of detection, and limit of quanti-
fication) that is too scarce to be clinically useful,
poor specificity, matrix effect, analyte instabil-
ity, insufficient transparency and disclosure in
published material,”? as well as errors or fraud
in published data that led to retraction of a sub-
stantial number of papers.?®

The biological variability is another important
issue. The within-subject biological variability
is defined as variation within a single individu-
al estimated as a pooled variation from a group
of individuals, whereas the between-subject bio-
logical variability is defined as variation between
the central tendencies of a group of individu-
als.?* Rather understandably, the clinical effica-
cy of a novel biomarker is strongly influenced by
the biological variability. Biomarkers with very
high within-subject biological variation cannot
be efficiently used for patient monitoring, since
their physiological variation may be close (or even
exceed) that caused by disease progression or im-
provement. On the other hand, the problems with
biomarkers displaying very high between-subject
biological variation mainly emerge from the chal-
lenging identification of reliable reference range
and diagnostic cut-off that could be widely used
for screening or diagnosis. In such case, the most
reliable approach entails population partition-
ing into many separate and homogenous class-
es (eg, age, sex, race, body mass index, etc.), but
this is inherently a long, challenging, and expen-
sive enterprise.

Technology drawbacks may represent an im-
portant limitation in biomarker development
pipeline. Most circulating biomarkers are dis-
covered using sophisticated proteomic technol-
ogies, which are unsuitable for most clinical lab-
oratories. The further development of commer-
cial assays is not a trivial endeavor and requires
a considerable amount of time and huge econom-
ic resources. Accordingly, the expected outcome,
that is, the final development of a commercial

method, does not come for free, since the final
price of the test will be strongly influenced by
the efforts put in research and development, as
well as by the specific technique (eg, the price
of an enzyme-linked immunoassay is many or-
ders of magnitude greater than that of a simple
colorimetric or enzymatic method). The inade-
quateness of reimbursement rates may represent
an additional problem, especially when the cost
of the test is close to or even greater than the lev-
el of reimbursement.

It is intuitively appealing that any new diag-
nostic test displaying excellent diagnostic efficacy
and high clinical efficacy would make complete the
validation phase, to be routinely implemented in
the vast majority of clinical laboratories. Despite
the technological issues outlined in the previous
paragraph, the introduction of novel biomarkers
into clinical practice inevitably requires an accu-
rate cost-effective analysis.?® In a world with lim-
ited resources, still plagued by an unprecedent-
ed economic crisis, magnification of laboratory
panels is not always sustainable and affordable.
It should hence be necessary to prove that the in-
troduction of a novel biomarker is effective in
improving clinical outcomes sufficiently to justi-
fy the additional costs of testing and treatment.

According to recent statistics, approximately
30% of United States health care expenditure is
considered as duplicative or unnecessary. Even
more importantly, as many as 300 billion USD are
wasted each year in the United States for inap-
propriate use or overutilization of medical tests.?®
This is noteworthy since the inappropriate usage
of laboratory resources not only compromises
the quality of care, but may also generate tangible
risks or harm to patients by leading to more test-
ing and unnecessary procedures or medication.?”’
This evidence is challenging the minds of a large
number of laboratory professionals and health-
care administrators, since the inherent risk of in-
appropriateness and further unjustified health-
care expenditure would ultimately pose serious
psychological hurdles to the implementation of
innovative and potentially effective tests.

The final issue is represented by the role of
regularity agencies in the biomarker develop-
ment pipeline. Although the regulatory frame-
works for regulation of in-vitro diagnostic devic-
es (ie, the Federal Food and Drugs Administra-
tion in the United States and directive 98/79/EC
in the European Community) may differ across
different countries, there is convincing evidence
that the coordinated activities of these regulari-
ty agencies may be indeed effective to drive qual-
ity improvements. However, the risk that over-
regulation will affect test availability is tangi-
ble, if not virtually unavoidable, for the so called
“in-house” testing,”® namely, in-vitro diagnostic
tests that use research kits, combinations of re-
agents developed in-house, or commercially devel-
oped tests used for indications other than those
for which they are officially marked.
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Conclusions The discovery of biomarkers is ex-
panding at an unprecedented rate and no decrease
in publications is expected. The vast majority of
published studies on biomarkers have been mainly
focused on diagnostic efficacy rather than on clin-
ical efficacy, and this seems no longer sustainable
and affordable in a world with limited resources.
The laboratory community should hence place
more focus on what the clinicians really want
and need, rather than wasting valuable human
and economic resources for pursuing an endless
search for the analytically perfect test. This would
require a paradigm shift in biomarker research,
wherein the development and commercialization
of novel biomarkers should be guided by efficacy
studies and not be limited to a simple analysis of
diagnostic efficiency. This implies discriminating
(with good accuracy) between patients with favor-
able prognosis and those with unfavorable out-
comes, and then describing how a novel test can
effectively modify the natural history of disease.?®

In brief, the key points to bridge the gap between
efficiency and efficacy include a preliminary “proof
of concept”, wherein the exploratory biomarker is
evaluated for outcomes and not against its diag-
nostic performance. This would obviously require
planning and carrying out randomized trials of
diagnostic tests or screening strategies as com-
monplace for trials of drugs and biomedical devic-
es. Another important aspect is the link between
biomarker and pathophysiology. In other words,
the new biomarker should target one or more spe-
cific pathways that play an essential role in the nat-
ural history of disease and that can be successfully
modified with preventive or therapeutic interven-
tions. Expectedly, the clinical information emerging
from the introduction of a novel test should also be
completely independent, or at least more accurate,
than that provided by existing biomarkers. This
concept is basically defined as “incremental valid-
ity” (ie, the degree to which a measure explains or
predicts some phenomena of interest, relative to
other measures).? It has been in fact demonstrat-
ed that improving the performance of diagnostic
models may be possible using a discrete number of
biomarkers, provided that these are weakly corre-
lated or uncorrelated with each other.%'

In the foreseeable future, efficacy should hence
be improved by translation of these concepts into
a simple “six R” paradigm, namely, performing
the Right test, with the Right method, at the Right
time, to the Right patient, at the Right cost, and
for obtaining the Right clinical outcome.?®

REFERENCES

1 Hallworth MJ. The ‘70% claim’: what is the evidence base? Ann Clin
Biochem. 2011; 48: 487-488.

2 Biomarkers Definitions Working Group. Biomarkers and surrogate end-
points: preferred definitions and conceptual framework. Clin Pharmacol Ther.
2001; 69: 89-95.

3 Encyclopedia Britannica. http://www.merriam-webster.com/. Accessed
November 26, 2014.

4 Bennett BM. On generalized indices of diagnostic efficiency. Biom J.
1982; 24: 59-62.

5 Lippi G, Mattiuzzi C, Cervellin G. Biomarker validation in the emergen-
cy department. General criteria and clinical implications. Emerg Care J.
2014; 10: 1806.

6 Eusebi P. Diagnostic accuracy measures. Cerebrovasc Dis. 2013; 36:
267-272.

7 Shein-Chung C, LiuJP. Design and analysis of clinical trials: concepts
and methodologies. Vol. 979. John Wiley & Sons, 2013.

8 Djulbegovic M, Beyth RJ, Neuberger MMV, et al. Screening for prostate
cancer: systematic review and meta-analysis of randomised controlled tri-
als. BMJ. 2010; 341: c4543.

9 llic D, Neuberger MM, Djulbegovic M, Dahm P. Screening for prostate
cancer. Cochrane Database Syst Rev. 2013; 1: CD004 720.

10 Lippi G, Montagnana M, Guidi GC, Plebani M. Prostate-specific anti-
gen-based screening for prostate cancer in the third millennium: useful or
hype? Ann Med. 2009; 41: 480-489.

11 Loeb S, Catalona WJ. The Prostate Health Index: a new test for
the detection of prostate cancer. Ther Adv Urol. 2014; 6: 74-77.

12 Gates TJ. Screening for cancer: concepts and controversies. Am Fam
Physician. 2014; 90: 625-631.

13 Patel KV, Semba RD, Ferrucci L, et al. Red cell distribution width and
mortality in older adults: a meta-analysis. J Gerontol A Biol Sci Med Sci.
2010; 65: 258-265.

14 Lippi G, Plebani M. Red blood cell distribution width (RDW) and hu-
man pathology. One size fits all. Clin Chem Lab Med. 2014; 52: 1247-1249.

15 Reichlin T, Hochholzer W, Bassetti S, et al. Early diagnosis of myo-
cardial infarction with sensitive cardiac troponin assays. N Engl J Med.
2009; 361: 858-867.

16 Li WJ, Chen XM, Nie XY, et al. The early diagnostic and prognostic
utility of high-sensitive troponin assays in acute myocardial infarction:
a meta-analysis. Intern Med J. 2014 Nov 18. doi: 10.1111/imj.12642.
[Epub ahead of print].

17 Chatterjee S, Kim J, Dahhan A, et al. Use of high-sensitivity tropo-
nin assays predicts mortality in patients with normal conventional tropo-
nin assays on admission-insights from a meta-analysis. Clin Cardiol. 2013;
36: 649-653.

18 Ahmed AN, Blonde K, Hackam D, et al. Prognostic significance of el-
evated troponin in non-cardiac hospitalized patients: A systematic review
and meta-analysis. Ann Med. 2014; 46: 653-663.

19 Lippi G, Plebani M. Biomarker research and leading causes of death
worldwide: a rather feeble relationship. Clin Chem Lab Med. 2013; 51:
1691-1693.

20 Lippi G, Plebani M, Guidi GC. The paradox in translational medicine.
Clin Chem. 2007; 53: 1553.

21 Guest PC, Gottschalk MG, Bahn S. Proteomics: improving biomarker
translation to modern medicine? Genome Med. 2013; 5: 17.

22 Grant RP, Hoofnagle AN. From lost in translation to paradise found: en-
abling protein biomarker method transfer by mass spectrometry. Clin Chem.
2014; 60: 941-944.

23 Steen RG. Retractions in the scientific literature: is the incidence of re-
search fraud increasing? J Med Ethics. 2011; 37: 249-253.

24 Simundic AM, Kackov S, Miler M, et al. Terms and Symbols Used in
Studies on Biological Variation: The Need for Harmonization. Clin Chem.
2015; 61: 438-439.

25 Lippi G, Cervellin G. Choosing troponin immunoassays in a world of
limited resources. J Am Coll Cardiol. 2013; 62: 647-648.

26 Hilborne L. Choosing wisely: selecting the right test for the right pa-
tient at the right time. MLO Med Lab Obs. 2014; 46: 40.

27 Lippi G, Plebani M. False myths and legends in laboratory diagnostics.
Clin Chem Lab Med. 2013; 51: 2087-2097.

28 Favaloro EJ, Plebani M, Lippi G. Regulation of in vitro diagnostics
(IVDs) for use in clinical diagnostic laboratories: towards the light or dark
in clinical laboratory testing? Clin Chem Lab Med. 2011; 49: 1965-1973.

29 Dasgupta A, Nair P When are biomarkers useful in the management of
airway diseases? Pol Arch Med Wewn. 2013; 123: 183-188.

30 Haynes SN, Lench HC. Incremental validity of new clinical assess-
ment measures. Psychol Assess. 2003; 15: 456-466.

31 Wang TJ. Assessing the role of circulating, genetic, and imaging bio-
markers in cardiovascular risk prediction. Circulation. 2011; 123: 551-565.

REVIEW ARTICLE The biomarker paradigm: between diagnostic efficiency and clinical efficacy... 287



ARTYKUL POGLADOWY

Paradygmat biomarkerow: miedzy

efektywnoscig diagnostyczna a skutecznoscia

kliniczna

Giuseppe Lippi', Camilla Mattiuzzi

1 Laboratory of Clinical Chemistry and Hematology, Academic Hospital of Parma, Parma, Wiochy
2 Service of Clinical Governance, General Hospital of Trento, Trento, Wiochy

StOWA KLUCZOWE

biomarkery,
doktadnosé¢,
efektywnosé,
skutecznos$é

Adres do korespondencii:

Prof. Giuseppe Lippi, MD,

U.0. Diagnostica Ematochimica,
Azienda Ospedaliero-Universitaria
di Parma, Via Gramsci 14,

43126 — Parma, Wiochy,

tel.: +39-0521-703050,
+39-0521-703791;

fax: +39-0521-703257,

e-mail: ulippi@tin.it

Praca wplyneta: 10.02.2015.
Przyjeta do druku: 03.03.2015.
Published online: 12.03.2015.
Nie zigoszono sprzecznosci
interesow.

Pol Arch Med Wewn. 2015;

125 (4): 282-288

Copyright by Medycyna Praktyczna,
Krakéw 2015

288

STRESZCZENIE

Zainteresowanie badaniami biomarkeréw wzrasta lawinowo i nie przewiduje sig, aby ten trend wkrétce
ulegt odwrdceniu. Mimo ze przydatnos$¢ kliniczna testéw laboratoryjnych jest zwykle definiowana w ka-
tegoriach efektywnos$ci diagnostycznej lub skutecznos$ci klinicznej, pojecia te uzupetniajg sie wzajemnie,
ale nie sa wymienne. Pierwsze z tych poje¢ stanowi wyraz doktadno$ci diagnostycznej, ale nie pociagga
za soba oceny wyniku. Skuteczno$¢ kliniczna ocenia natomiast, czy pewne badania moga spowodowac
znaczgce zmiany w opiece i poprawe wynikéw klinicznych. Zdecydowana wigkszo$¢ opublikowanych
badan koncentrowata sig gtéwnie na skuteczno$ci diagnostycznej, a nie na skutecznosci klinicznej — jak
sie wydaje, w $wiecie o ograniczonych zasobach nie jest to zréwnowazone podej$cie. Wypetnienie luki
pomiedzy efektywno$cig a skuteczno$cia nie jest btahym przedsiewzigciem, dlatego konieczna bedzie
zmiana paradygmatu: pracownicy laboratoriéw powinni skupia¢ sie na tym, czego potrzebujg lekarze,
a nie prowadzi¢ niekonczace sie poszukiwania analitycznie doskonatych testéw. W dajacej sig przewi-
dzie¢ przysztosci nalezy poprawi¢ skuteczno$¢, sprowadzajac to pojecie do paradygmatu “sze$ciu W”,
tj. wykonanie Wtasciwego testu, Wtasciwg metoda, we Wtasciwym czasie, Wtasciwemu pacjentowi,
za Wtasciwa cene oraz uzyskanie Wtasciwego wyniku.
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