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The past decades have witnessed the dramatic changes
in laboratory medicine. Laboratory medicine, initially
focused on analytic technology in clinical laboratory, has
now further been involved in the relationships between
laboratory tests and diseases. Currently, laboratory
medicine has extended their role in nearly every aspects
of clinical practice and innovated the strategies for
management of certain diseases, such as cardiovascular
diseases and cancers.
What is laboratory medicine: from my point of
view
Overall, the laboratory medicine has a wide scope (Figure 1):
Upstream: to verify novel disease markers by using
a variety of omics such as metabonomics, genomics,
proteomics, and microRNAomics;
Midstream: this part belongs to the scope of traditional
laboratory medicine, which includes the research,
development and evaluation of various test assays; exploring
the pre- and intra-analytical errors of a test, and establishing
various test assays that are feasible for clinical application.
Downstream: in this stage, a variety of statistical methods
are used to evaluate the clinical values of laboratory tests,
including their roles in diagnosis, prognosis, and risk
prediction.
Integration and refinement are two major characteristics
of laboratory medicine. Laboratory medicine needs to
integrate the conclusions from the translational research,
chemistry and physics, to verify novel disease markers,
and establish clinical feasible assays; meanwhile, by using
cohort studies, cross-section studies, case-control studies
and diagnostic accuracy test studies, the clinical values of
laboratory tests are refined to different populations and thus
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to explore its values in the diagnosis, prognostic estimation,
risk prediction, and treatment monitoring.
For a new marker, the translation from discovery to
clinical application has to face a long journey. For instance,
atrial natriuretic peptide (ANP) was discovered by de Bold
et al. in 1981 (1). The subsequent studies demonstrated
that peripheral blood ANP level was a potential marker for
heart failure (2). However, there had been no breakthrough
in the peripheral blood ANP detection technology for
many years. Although some ANP detection techniques had
been established (3,4), the detection performance was not
satisfactory, mainly due to the short half-life of ANP in vitro.
It was not until 2004 that a clinical feasible ANP detection
method was established (5). This new technique used an
antibody targeting a relatively stable segment in the middle
region of the ANP, which is now known as the mid-regional
pro-atrial natriuretic peptide (MR-proANP). Subsequently,
many studies have evaluated the role of MR-proANP in the
diagnosis and prognostication of heart failure (6-10). In the
guidelines published by the European Society of Cardiology
(ESC) in 2012 and 2016, MR-proANP is recommended as a
diagnostic marker for heart failure (11,12).
However, not all of the markers can be as lucky as MRproANP, and eventually appear in the disease guidelines.
For many markers, even if the test assay has been clinical
feasible, their values remain controversial. The interferongamma release assay (IGRA), for example, was once
considered as a promising marker for tuberculosis; however,
the results of some meta-analyses showed that its ability in
diagnosing tuberculosis is inferior to traditional markers
(13-15). Of course, for some markers, although proved
to be with high clinical values, their imperfect analytical
performance hampered their application in clinical practice.
For example, although studies have confirmed that glial
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Biomarker discovery:
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• ……

• ……
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• Precision;

• Cox regression model;
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• Carry-over;

improvement;

• ……

• ……

Clinical value verification:
• Diagnosis
• Prognosis
• Risk stratification
• ……

Figure 1 Scope of laboratory medicine.

fibrillary acidic protein (GFAP) is a promising marker for
differential diagnosis of cerebral hemorrhage and cerebral
infarction (16,17), a point-of-care testing of GFAP is still
not realized. Therefore, there is still a long way to go for its
clinical application.
Laboratory medicine should advance the precise
medicine
The current trends of laboratory medicine include:
First, the new clinical values of traditional markers are
constantly being verified. For example, traditionally the
red cell distribution width (RDW) is a blood disease
marker, mainly for the diagnosis of the cause of anemia; in
recent 10 years, however, an increasing number of studies
have found that RDW is a promising prognostic factor
for cardiovascular diseases and cancers (18,19). Gammaglutamyl transferase (GGT) is traditionally regarded
as a test for evaluating liver function; however, a recent
study has shown that it is associated with the prognosis
of coronary heart disease (20). Second, new markers are
emerging, providing new options for clinicians during
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disease management. For example, presepsin, a new
marker of sepsis, has a high diagnostic value for sepsis
(21,22). Circulating microRNA, as a marker of cancer, has
also attracted the attention of clinicians (23). Third, the
continuous improvement of detection technology, including
the emerging of many high-throughput, low-cost tests (e.g.,
next-generation sequencing), has enabled us to obtain many
detection results within a short time (24). Notably, in the
management of certain diseases, if a disease marker is used
to guide the interventions, the effectiveness is superior to
the intervention strategy guided by clinical experiences.
For example, studies have shown that in patients with
acute upper respiratory tract infections, procalcitonin
(PCT)-guided antibiotic therapies can significantly reduce
antibiotic exposure in patients (compared with the empirical
antibiotic treatment) without increasing the risk of death
or treatment failure in patients (25). In another interesting
study, for patients with dyspnea, if the clinicians diagnosed
the heart failure based on clinical features (including ECG,
chest X-ray, physical examination, and B-type natriuretic
peptide), the diagnostic accuracy was inferior to the
diagnosis made based on MR-proANP (26). These results

jlpm.amegroups.com

J Lab Precis Med 2016;1:2

Journal of Laboratory and Precision Medicine, 2016

urge us to rethink: were the clinical values of laboratory
tests usually underestimated?
In future, when the new clinical values of biomarkers
are constantly being revealed, new markers are emerging,
and a large number of genetic or biological marker
information becomes available within a short time, how
can we utilize these information to manage the patients?
In 2016, Google’s AlphaGo beat Go world champion Lee
Sedol, which may provide us some inspiration (27). When
there is a large number of laboratory test information
available for clinicians to choose from, clinicians have been
unable to interpret the clinical value of each test. Thus,
we need to introduce the computer-assisted decisionmaking systems, which are based on machine learning.
Just like alphaGo, the computer-assisted decision-making
system can be directly input with data from laboratory
information system. By using a certain algorithm, the
system can provide the clinicians with the best conclusion
about a disease diagnosis or intervention options. For
example, for a patient presenting with acute headache, the
system can calculate the risk and prognosis of ischemic
cerebrovascular disease. Or, for an individual without any
symptom, the probability of ischemic cerebrovascular
disease within the coming 10 years can be calculated.
In my opinion, in addition to further improve the
laboratory technology, the mission of the laboratory
medicine is to further assess the clinical values of these
laboratory markers; in other words, they will provide most
primitive data for the algorithms of computer-assisted
decision-making systems. Currently, clinical decisions
are usually based on the disease guidelines supported by
evidence-based medicine. Since the guidelines are not likely
to cover every aspect of the disease, some decisions still
need to be based on the personal experiences of clinicians.
However, since all experience is subjective, the efficiency
of the experience depends on an individual’s ability to sum
up their work. While we have now entered the Big Data
era (28-30), most of the data are from clinical laboratory.
Consider this: if we can use Big Data to establish a reliable
algorithm and continuously improve it, such a “real world”
derived conclusion obviously has good clinical application;
then, can it replace part of the role played by clinicians?
If an alphaGo-like system is input with the laboratory test
results of tens of thousands of patients presenting with
dyspnea, will its capability in managing populations with
dyspnea be inferior to an experienced clinician (27)? I
believe the answer will be “No”. As mentioned before, in
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patients with acute respiratory tract infections, the use of
antibiotics based on PCT has shown a good potential. In
fact, this protocol can be easily addressed in a computer
program. If we input the data of tens of thousands of
patients with acute upper respiratory tract infection into an
alphaGo-like computer and allow the computer program
analyze and summarize these cases and find out the best
scheme to guide antibiotic therapy, the computer is likely to
output a similar treatment scheme as PCT guided therapy.
Unfortunately, we have never tried to leave the chance of
analyzing/summering these experiences to a computer.
Assessment of the prognosis and risk of a disease is the
basis for developing intervention measures. In the current
clinical practices, the disease classification is still not
precise enough. For example, although clinical trials have
demonstrated that a chemotherapy agent has better efficacy
than conventional therapies in patients with stage II nonsmall-cell lung cancer, the problem is: it can only benefit
a limited number of patients. It is therefore assumed that,
for the same stage II non-small-cell lung cancer patients,
if we could further divide these patients according to the
huge amount of markers and genetic data, the treatment
protocol might be further optimized and patients who
could really benefit from the treatment might be identified.
This is now known as the precision medicine in clinical
oncology (31). Of course, the phenomenon that “(a specific
treatment) benefit for a small proportion of patients” also
exist in the interventions for patients with cardiovascular
disease, metabolic disease, and autoimmune diseases;
therefore, it is urgently needed that the precise treatment
of these diseases should be promoted from the perspective
of laboratory tests.
Therefore, the AME Publishing Company launched
this new journal titled the Journal of Laboratory and Precision
Medicine. I fully believe that, in an era of Big Data, we
can make full use of the laboratory data to explore the
mechanisms governing the development of diseases and to
advance precision medicine.
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