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What Is Laboratory
Diagnostics

Behind every diagnosis lies a laboratory result
Defining the discipline and its role in medicine




WHAT IS IT?

Pathology?
Clinical Laboratory Diagnostics?
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A Pillar of Modern Medicine

Nearly every clinical decision leans on a laboratory result

Four key pillars guide lab medicine — early detection, confirmation, tracking, and long-term follow-up.

Early Detection Diagnosis Monitoring

Tracks disease progression and

response to therapy over time

Guides screening in people who Confirms or rules out suspected
have no symptoms yet conditions before treatment begins Prognosis

Supports long term follow up after

recovery



Six Faces of One Discipline

Sub-discipline Main Focus

Clinical Chemistry Chemical composition of blood and fluids
Hematology Blood cells and coagulation
Microbiology Bacteria, viruses and fungi
Immunology Immune response and antibodies
Molecular Diagnostics DNA and RNA analysis
Urinalysis Urine and body fluid screening
Each sub-discipline answers different clinical questions with its own tools




From Order to Report

1
Order

Clinicians prescribe appropriate
laboratory tests for clinical
conditions.
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Measure

Specimens are measured
using specific methods

2
Collect

Specimens are collected
and marked at the
patient’ s bedside

3
Transport

Specimens are
transported and
registered in the
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Report

Results are reviewed, interpreted
and reported back to clinicians.



What is it

Laboratory and diagnostic tests are tools to gain
additional information about the patient.

These tests are not therapeutic; however, when
used in conjunction with a thorough history
and physical examination, these tests may
confirm a diagnosis or provide valuable
information about a patient’s status and
response to therapy that may not be apparent
from the history and physical examination
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O NTHELAB

Blood Studies:
Urine Studies
Stool Studies

Hematological test

Biochemical test

The Clinical lab
examiation in Virus
Diagnosis
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Specimen collection

Specimens can be rejected for analysis
because of factors related to the
specimen itself or to the collection
process
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Core Testing
Principles

Every result begins with a well-collected specimen
Methods, analyzers and analytical technologies




Good Specimens Make Good Results

The specimen is the raw material of diagnosis — its quality sets the ceiling
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Patient Preparation Collection Technique
Fasting state, timing and medication Influences hemolysis, clotting and
can shift results. contamination.

Labeling and Transport

Errors are a leading cause of
rejected samples.



How Analyzers Detect Disease

Different questions call for different measurement technologies

Method How It Works

Spectrophotometry Measures light absorbed by a colored reaction
Immunoassay Uses antibodies to detect specific molecules
Chromatography Separates components of a mixture
Microscopy Direct visual examination of cells
Electrochemistry Measures ions through electrical signals
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Automation Drives Reliability
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| Modern labs process thousands of tests per day with automated analyzers
| Automation reduces hands-on variation and improves reproducibility
| Bar codes, robotics, and software track every sample end to end

| Technologists shift from manual work to reviewing and troubleshooting



Molecular Testing Reads DNA

Molecular diagnostics moves laboratory testing from whole organisms to the genetic level

Detects Genetic PCR

Material Amplification

4 Identifies DNA or «  Amplifies tiny
RNA instead of amounts of DNA
whole organisms for detection

@ High sensitivity allows detection even when few targets are present

Sequencing

# Reads the exact
order of bases in a
gene

Clinical
Applications
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Infectious disease,
cancer genetics
and inherited
disorders
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Clinical Application

Tests turn symptoms into evidence
Applying laboratory tests across organ systems




Blood Tells Its Own Story

A complete blood count is one of the most common laboratory tests worldwide

What the Test Reveals

» Counts and sizes of red cells, white cells and platelets are measured
« Abnormal counts can point to anemia, infection or bleeding disorders
« Coagulation tests assess how well blood clots




Chemistry Screens the Body

SIS R & iR EITHAE S EPHIRZ Biochemical test results reflect organ function and metabolic

status.

Organ Health
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Liver and kidney panels
reveal organ health and
filtration capacity

Metabolic Risk
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Glucose and lipid profiles
assess metabolic and
cardiovascular risks

Fluid Balance

BRERMNMSENERRES
R

Electrolytes and blood
gases monitor acid-base
and fluid balance.

Tissue Damage

DRSS ESIR
NARIR

Cardiac markers and
enzymatic signals indicate
tissue injury.



Immunity Reveals Infection

RS HRREN2IRBEESB9E OAntibody and antigen tests serve as a window to identify infections.
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BEERE RIS ENIMENRRRE BEEEE BEOURRETENDF
They reflect past or current They directly detect molecules
infectious exposure. produced by pathogens.
m&% ERATFRERSESEBNEZIERThey are mRE  BTFESREMERIRBIThey are used
suitable for tracking immune status and for the identification of autoimmune

vaccine response. diseases



Markers Signal Hidden Tumors

Tumor markers support diagnosis, they do not replace it

Tumor Markers Molecular Testing & Interpretation

Substances that may rise when cancer is present Identify mutations that guide targeted therapy

Include proteins and hormones released by tumor . _
A single marker is rarely enough

cells

e Help monitor treatment and detect recurrence e Results need clinical and imaging context



Urine and Fluids Speak Volumes

«J Sample Analysis Overview

Urinalysis
Chemical
strips
Microscopy

Body fluid
analysis

quick, low cost test with broad screening value
check for glucose, protein, blood and infection markers
examines cells, crystals and casts in the sediment

helps evaluate infection and bleeding in joints or cavities



Result
Interpretation

A number means nothing without context
Reading results and recognizing pitfalls




Reference Ranges Are Not Rules

SEZX Bk EBEST, mIEMEMAReference intervals are derived from population statistics, not
individual criteria.

O BHEEE, A2 M™MEFMNPopulation- MEER, BB EIndividual

based Reference, Not Individual Variation, Trend First
Criteria
o . MR, EIRSIREHIXNEMBEEAge, gender,
° SEXBBREABRIIENR, AE2XBE—FE pregnancy and diet may all alter expected values
Reference intervals are established from data of healthy
populations, not from individual patients. o BEIBSEES R E MIAMI T BEIEE Results slightly outside

the interval may still be normal for a specific individual.
* BHEENEREWEIRC, EARCAEFT2H
Results outside the interval will be flagged, o ZRNENTUBHTALBIXHEEEETrends from
repeated measurements are often more important than single

yet flagging does not equal diagnosis.
values

s SEXERBRERABENS DM, MIERNBZHMIRAE
Reference intervals are derived from the statistical distribution
of healthy populations rather than individual standards for a
single patient.



Sensitivity Meets Specificity

Two properties decide how useful a test really is

O, Sensitivity 2 T ® Specificity

Detects disease when present Rules out disease when absent
It finds disease when it is present It rules out disease when it is absent
Avoids false negatives Avoids false positives

Focuses on avoiding false negatives Focuses on avoiding false positives
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When Results Mislead

Not every abnormal result reflects real disease

| Pre-analytical | Analytical | Post-analytical
Wrong collection or storage Instrument or reagent problem Transcription or reporting mistake
| Biological Interference

Natural variation within a person Another substance distorts the reading



Numbers Need Clinical Context

A result becomes meaningful only when paired with the patient story

Numbers are only the start — clinical meaning comes from context and conversation.

Combine with
Clinical Picture

Combine laboratory data
with symptoms, history
and examination.

Confirm
Unexpected
Findings

Use repeat testing to
confirm unexpected
findings.

Communicate
with the
Laboratory

Communicate with the
laboratory when results
do not fit the clinical
picture.

Interpret as a
Conversation

The best interpretation is
a conversation, not a
single number.
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Quality and Safety

Reliable results are built, not assumed
Quiality control, biosafety and standardization




Quality Is Built Not Assumed

Documentation

Internal Quality Control Limits Calibration

Control Creates a traceable record
for every result

Control values must fall

within defined limits ) i
e Ko e | Keeps instruments Reliable results come
P before patient tests are ioned to t | from deliberate,
. . aligned to true values . .
daily to detect drift released J continuous quality

control



Peer Review Keeps Labs Honest

External evaluation and standardization keep results consistent across laboratories

a
fo = 2 "
Proficiency Testing 150 151.89 Standardization :
Accreditation Regular Audits
The same sample is . . Lets results travel _
Verifies technical _ Find problems before
sent to many labs for , between hospitals and .
] competence against _ they reach patients
comparison countries

international standards



Safety Protects Staff and Samples

VD ZE2BHPER 4 SO

| Treat every specimen i FRaEHRAN BIERLR
| PPE and hand hygiene MAB5#P54 5 F DA T IAKRE
| Handle sharps with care ZIE4MBESRITIRAIS TSR

| Proper storage and tracking #8772 5182120 A R ShA=
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Future of
Diagnostics

The lab of tomorrow starts with what you learn today
Precision medicine and the intelligent laboratory




Precision Medicine Starts Here

The future of medicine is tailored to the individual, and labs lead the way

From genetic profiling to companion diagnostics — four pathways bring precision medicine into
routine lab practice.

BEEZFNOMNE®ER

® Genetic and molecular profiles guide drug selection and ® Companion diagnostics pair a test with a specific
dosage therapy

® Biomarkers help predict who will respond to a ® Testing moves from one size fits all toward one
treatment patient at a time
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Al Reshapes the Laboratory

Digital tools are changing how laboratories work

Al is transforming laboratory workflows by flagging anomalies, supporting image analysis, linking data,
and automating routine tasks.

BREURABE
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Artificial intelligence Machine learning Big data Automation & software
flags abnormal patterns supports image analysis of links results across time reduce routine workload for
and prioritizes urgent cases cells and slides and populations skilled staff

Al MesF> REIR 8ahf



Testing Moves to the Bedside

Point of care testing brings
results directly to the
patient

Faster turnaround
"SCIECE supports rapid clinical
decisions

Devices are smaller,

simpler and usable
outside the main lab

Quality and safety still

matter wherever testing

happens




The Future Professional

Tomorrow laboratory professionals need more than technical skill

Tomorrow's laboratory professional is a clinical partner, not just a technician

BASIGKRE FERARES B W AE ME LLBE AP L

Combine laboratory Stay curious about new Communicate clearly Every result you
expertise with clinical technologies and with clinicians and produce shapes a real
understanding methods patients person's care
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Good medicine begins with good laboratory science

From Specimen to
Diagnosis

Master the principles, and every result
becomes a story you can read




1. Stool and urine collection requires clean, dry containers and kits.

2. Timed urine collection requires refrigeration or containers with special additives.
3. Sterile, dry containers and special kits are needed for midstream clean-catch urine
specimens.

4. Oral, saliva, and sputum specimens require specific techniques and kits and,
sometimes, special

preservatives.

5. Blood collection equipment includes gloves, needles, collection tubes, syringes,
tourniquets, needle disposal containers, lancets for skin puncture, cleansing agents or
antimicrobial skin preparations, and adhesive bandages.

6. Color-coded stoppers and tubes indicate the type of additive present in the collection
tube

7. Additives preserve the specimen, prevent deterioration and coagulation, or block
action of certain enzymes in blood cells.
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8. Tubes with anticoagulants should be gently and completely inverted (end over end) 7
to 10 times after collection. This process ensures complete mixing of anticoagulants
with the blood sample and prevents clot formation.

9. Store specimens properly after collecting or transport them to the laboratory
immediately for processing and analysis if possible. Failure to do so may result in
specimen deterioration. STATordered tests should always be hand-delivered to the
laboratory and then processed as STAT.

10. Unacceptable specimens lead to increased costs and time wasted in getting results
to the clini_x0002_cian, patient, institution, and third-party payer. Exposure to sunlight,
air, or other substances and warming or cooling can alter specimen integrity. Check
with the laboratory for proper storage
(e.g., ice, ice water, separate from ice), transport, and time limits.

11. As environments for specimen collection become more variable, modified
procedures and proto_x0002_cols require the clinician to keep abreast of the latest
information related to these factors.
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Three important test

1. Blood test
2. Stool test
3. Urine test




1.
2.
3
4.
5.
6+
7~

What is look like
Mucus in Stool
Leukocytes in Stool
RBC in Stool

Fat in Stool

Meat Fibers in Stool
Parasite in stool




