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Diagnostic
Detect specific antibodies in sera,  indicating exposure and

immune response.

Rising antibody levels between acute and convalescent serum

samples (4-fold rising).

Diagnosis in cases of suspected past infections

Assists in diagnosing infections when virus is no longer detectable 

Hemagglutoination inhibition test is particularly useful for

identifying the H subtype of an unknown AI virus isolate. 

Subtype identification

Roles of Serology
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Vaccine evaluation
Indicate vaccine effectiveness

Evaluate herd immunity

Determine the prevalence of infections in a population

Estimate attack rate or case-fatality rate, which are necessary to assess

how much community transmission has occurred and its burden

Provide public health surveillance and understanding disease dynamics

Epidemiology study

Roles of Serology

In some cases, serology can enhance the diagnostic yield of other

methods like RT-PCR, especially for respiratory viruses where

shedding can be intermittent.

Complementary to Molecular Methods
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Limitation of serology
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Antibodies take time to appear after infection.

May react with antibodies to related viruses.

Individuals who are vaccinated may develop antibodies similar to those

from natural infection.

In some individuals (e.g., immunocompromised or elderly), the antibody

response is weak or delayed.

01

Window period

Cross-reactivity

Cannot Differentiate Natural Infection vs. Vaccination

Delayed Antibody Response
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Limitation of serology
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Need for Paired Sera

Test Variability

To confirm recent infection, you typically need paired acute and

convalescent serum samples (2–4 weeks apart)

Differences in serological tests (e.g., HI, MN, ELISA) can cause

inconsistent results.



Bind specifically to viral antigens but may

not inhibit the viral infectivity.

Not all binding antibodies are neutralizing

Positive result may not be related to

protection.

Bind and neutralize the viral infectivity.

Protective antibodies prevent the cells

from viral infection.

Neutralization in vitro is usually related

to protection in vivo.

Binding antibody Neutralizing antibody

Serology tests



Serology tests

Multiplex serological assay

Hemagglutination inhibition assay

Microneutralization assay

ELISA





"Gold Standard" for Diagnosis

Virus isolation involves culturing the virus from patient samples in

cell lines or other systems

A definitive proof of viral presence and infectivity 

Provide crucial information about the virus's characteristics,

pathogenicity, and useful for epidemiological investigations

Disease Pathogenesis and Surveillance

Virus isolation
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Essential for Drug and Vaccine Efficacy Studies
Provide developing treatments or vaccines

Live virus is essential to test antiviral activiry, a definitive proof of

viral presence and infectivity 

Resistance mechanisms to existing drugs

Vaccine evaluation

Virus isolation

Genetic Characterization
Isolated viruses can be genetically characterized, allowing for

phylogenetic analysis to track the evolution and spread of

different strains and lineages.



Virus isolation

doi.org/10.1007/978-1-0716-0346-8_12

Host system for avian influenza virus isolation

Embryonated chivken eggs



Medical Express, October 7, 2020

Highly or Low Pathogenic avian influenza virus ?

Biosafety Level ?

Virus isolation in cell culture: Add TPCK trypsin into culture medium ?



Virus recognition by Hemagglutination assay



Limitation of virus isolation

When influenza viruses from human or avian are cultured in host

system, amino acid mutations of the hemagglutinin may occur.

Some AIV strains may not replicate efficiently in embryonated eggs

or common cell lines like MDCK.

Host adaptation

Time-Consuming

Required specialized facilities and Lab personnel

Virus isolation in cells or eggs takes several days (typically 3–7

days) and several passages.

BSL-3 for HPAI and well trained personne



Limitation of virus isolation

Laboratory-Generated Mutations

Serial passages during isolation can introduce mutations,

which may alter antigenicity or virulence

Biohazard Risk

Strict containment and personal protection are necessary.

Sensitivity Depends on Sample Quality (Need viable virus)
Poor sample collection or improper transport can result

in failure to isolate virus.

Virus is viable only for a limited time outside the host.



Laboratory preparedness for serology and virus isolation

Lab facilities
BSL 2-enhanced

BSL-3 Lab

Equipment

PPE

Cell culture

Embryonated chicken eggs

Reagent

Protocol
SOP

Workflow

Method

Standard protocol: DMSC,

CDC, WHO

Control materials

Lab personnel
Team

Training

Baseline medical

condition, Baseline serum

Vaccination and

prophylaxis
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