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Abstract  

  1. Introduction to Laboratory Testing 

Disease diagnosis is a complex process that involves the recognition of a constellation of 

signs and symptoms that are suggestive of a specific disease. While certain disease diagnoses 

can be made entirely on the basis of clinical presentation, the large majority of disease 

diagnoses are confirmed with the use of one or more laboratory tests. Laboratory tests are 

performed on a variety of different sample types, including blood, urine, cerebrospinal fluid, 

and joint fluid, among others. These tests can be performed in different laboratory settings, 

including clinical laboratories, point-of-care testing sites, and physician office laboratories. 

Clinical laboratories can be further categorized as belonging to three different types: hospital-

based laboratories, independent clinical reference laboratories, and specialty laboratories. 

Methods  

Medical testing is crucial for diagnosing diseases, monitoring chronic conditions, and 

assessing treatment response. Clinicians must understand how to use tests properly. This 

review covers the testing process, including pre-analytical, analytical, and post-analytical 

factors. It provides a general description of testing in the clinical laboratory and explains 

specific types of commonly performed tests. It also discusses the use of test characteristics 
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for result interpretation. Understanding these components will help clinicians use testing 

efficiently for disease diagnosis. 

Conclusion  

Laboratory testing is a vital tool used by clinicians to diagnose and manage a wide variety of 

conditions seen in primary care. This text presents a comprehensive review of the role of 

laboratory testing in the diagnosis of diseases. It discusses pre-analytical considerations, the 

interpretation of commonly used tests, and the use of testing in screening and monitoring for 

specific conditions. It also highlights the limitations and cost considerations of testing to raise 

awareness when ordering tests. By understanding the principles addressed in this review, 

medical practitioners can make informed decisions about which tests to order and how to best 

interpret the results for the benefit of their patients. In conclusion, laboratory testing is a 

valuable tool in the diagnosis and management of a wide range of diseases and conditions. 

Correct interpretation of the results is important and should always be considered in the 

context of the patient’s history and physical examination. The practitioner ordering the test 

should have a good understanding of the principles related to testing to ensure that 

appropriate and cost-effective decisions are made. Finally, close collaboration between the 

clinician and the laboratory is crucial in order to optimize the use of laboratory testing for the 

patient’s benefit. 

Introduction  

The role of laboratory testing in disease diagnosis is irreplaceable. Medical history and 

physical examination are essential components to identify diseases. Symptoms expressed by 

patients are related to body structure or function affected by a disease. However, clinical 

examination has limitations, and symptoms expressed by patients may be non-specific. 

Laboratory testing serves as objective diagnostic tools, which help clinicians confirm their 

diagnoses. Laboratory tests may be based on body fluids, exhaled breath, and other tissue 

samples. These tests help in the estimation, detection, and observation of a disease in a 

patient. The objective of this review is to outline various laboratory tests and their diagnostic 

importance in diseases. 

2. Types of Laboratory Tests 

There are several types of diagnostic laboratory tests used in the detection, confirmation, and 

assessment of the severity of diseases. Broadly, these tests can be divided into tests that 

detect a disease regardless of signs and symptoms, tests that detect a disease in symptomatic 

patients, and tests that provide additional information about a disease once it has been 

diagnosed. Screening tests are mainly used to detect the presence of a disease at an early or 

pre-symptomatic stage. However, confirmation of diagnosis in screen-positive patients 
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usually requires further diagnostic tests. In general, laboratory tests are an integral part of 

both disease diagnosis and monitoring. 

Laboratory tests can also be classified based on the type of biological sample being tested. 

The most commonly tested biological sample is blood, from which several components can 

be assayed including the cellular components of blood, clotting factors, enzymes, hormones, 

and antibodies. Other biological samples commonly tested are urine, cerebrospinal fluid, 

sputum, feces, saliva, and various body tissues. The types of laboratory tests performed are 

determined by the components within these various biological samples. The newest type of 

laboratory test is molecular testing, which can utilize several biological samples, but most 

commonly uses blood, sputum, or tissues. In addition, there are several new types of 

laboratory tests that are used in the evaluation of specific diseases. The most well-known of 

these specialized tests are imaging tests and pathological tests. 

3. The Process of Laboratory Testing 

The term laboratory test is generally used to define the analysis of different substances 

derived from the human body, such as blood, urine, saliva, and cerebrospinal, synovial, or 

amniotic fluids, which are performed to obtain information related to a patient’s health state. 

Based on the test to be performed, at least three main elements are always required: the 

patient, the material to be tested, and the specific test method. All these elements may be 

interconnected via a series of complex interactions or processes that can in turn be influenced 

by internal or external factors involved in the testing methodology. Altering a specific factor 

can modify the degree of interaction between the other elements. The process of laboratory 

testing involves different steps and activities that are implemented in order to produce test 

results. This process is initiated when a clinician decides to request diagnostic information 

and collects one or more biological samples from a patient for whom a test investigation is 

required. The biological material is collected and properly transported to the laboratory where 

the analysis is performed. The laboratory then applies explicit testing methodologies, 

followed by the interpretation of test results and generation of a report that indicates the 

recognized disease if specific diagnostic criteria are satisfied. Information related to a 

patient’s health state as well as data concerning testing quality may also be included in the 

report. Finally, the clinician receives the report and uses the laboratory data to make a 

diagnostic or therapeutic decision for the patient. 

4. Role of Laboratory Testing in Specific Disease Categories 

Laboratory testing has an important supportive role in the diagnosis of cardiac diseases. In 

this chapter, these tests will be discussed, beginning with the detection of myocardial injury, 

followed by assessment of cardiac function, and then by the detection of specific diseases, 

such as inflammation of the myocardium, diseases of the pericardium, and cardiac 
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arrhythmias. Non-cardiac diseases that may cause cardiac symptoms or disease via 

involvement of other organ systems will also be reviewed. The chapter will be concluded 

with a brief review of genetic testing in cardiology. It is estimated that more than 10% of all 

clinical laboratory tests may be related to the diagnosis, management, and monitoring of 

cardiac conditions. The most frequently performed laboratory tests include assessment of 

plasma lipids, cardiac enzymes, and troponins. Furthermore, laboratory testing plays a crucial 

role in the diagnosis of the hematologic and chemical disturbances associated with heart 

failure. 

Role of Laboratory Testing in Specific Disease Categories. Laboratory testing plays an 

important role in the screening, diagnosis, and monitoring of patients with symptoms 

suggestive of cardiac disease, patients with known cardiac disease, and patients in the cardiac 

intensive care unit or emergency room. In these settings, blood tests are commonly performed 

to assess cardiac injury and function, as well as to assist in the diagnosis of several cardiac 

conditions, such as pericarditis, myocarditis, and genetic or metabolic diseases. Other blood 

tests may be performed to assess the risk or presence of associated conditions, such as 

anemia, renal dysfunction, or abnormal electrolyte levels. In general, multiple blood tests are 

needed to confirm a specific diagnosis or to assess cardiac risk. 

5. Challenges and Future Directions 

Laboratory testing faces a number of challenges. Firstly, although blood sampling is 

relatively simple, tissue sampling is often more invasive, costly, and difficult. Secondly, 

biologic matrices in low concentrations contain information that is subject to analytical 

interference. Thirdly, identification of clinically suitable markers for a given disease is more 

difficult than the creation of a method to measure a candidate marker. Fourthly, the analytical 

validation of candidate biomarkers may be more complicated than their discovery. Fifthly, 

the cost of quality laboratory testing under conditions of careful interpretation and use is not 

trivial. Sixthly, the exponential growth of scientific knowledge is increasing the gap between 

what is potentially available and what is actually being used. With the realization that the 

overutilization of diagnostic testing is costly and wasteful, current approaches are focusing on 

laboratory testing as decision support tools used by the physician and, when necessary, 

verified by the physician with repeat testing. 

Given that the appropriate use of diagnostics greatly influences cost-effective patient 

management, the following are likely to be the future directions of laboratory testing: (1) the 

design and use of point-of-care testing will keep growing; (2) patients will have increasing 

access to their own test results, which will enhance patient participation in decision making; 

(3) guidelines of acceptable variability will be linked to outcome data under circumstances of 

evidence-based laboratory medicine; (4) closed-loop laboratory testing systems will be used 

more frequently, where the results of tests ordered are actually used; (5) information systems 
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will be challenged to present laboratory data meaningfully, so that physician knowledge can 

be improved quickly and efficiently; (6) access to expert laboratory consultations for test 

selection and result interpretation will increase, utilizing both in-house and external 

resources; (7) outcome-based research techniques will be used to increase laboratory test 

effectiveness; and (8) the tracking of meaningful laboratory medicine variation will be used 

to ensure the quality of laboratory testing. As the traditional role of laboratory medicine 

evolves, the clinical implementation of developing fields such as genomics and proteomics 

will benefit. (Heidt et al.2020)(Plebani et al.undefined)(Sachdeva et al.2021)(Shrivastava et 

al., 2020)(Liu et al.2020)(Yang et al., 2022)(Harpaldas et al.2021) 

6. Conclusion 

In conclusion, we have discussed the role of laboratory tests in the diagnosis of diseases. 

Early detection plays a major role in disease diagnosis. Several factors may affect laboratory 

testing, giving rise to false-positive or false-negative results. Various confirmatory tests may 

be done in relation to the disease despite having some pitfalls or limitations. From this 

review, we can conclude that a single laboratory test may not confirm the diagnosis of a 

disease, and the interpretation of various tests in relation to the signs and symptoms of the 

disease is also very important. The combination of various tests and the use of different types 

of specimens increases the accuracy of laboratory results in disease diagnosis. In some cases, 

the disease may be diagnosed by performing several tests at different intervals. Laboratory 

testing is one of the rapid sources for screening, diagnosing, and evaluating disease 

conditions to commence treatment. A major concern in laboratory testing is the interpretation 

of test results. It is essential to verify the validity of test results to avoid errors in the 

diagnosis of disease conditions. This paper reviews several laboratory testing procedures 

related to specific diseases by discussing the changing patterns of various tests and the role of 

confirmatory tests in the diagnosis of disease despite some existing limitations. The last 

section of the paper highlights the clinical implications and interpretation of laboratory results 

in relation to disease diagnosis, along with the necessity to combine different types of tests to 

confirm disease diagnosis. 
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