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Prevention and control of viral diseases

‘Prevention is better than cure’

No effective cures for viral infections

Hygiene and sanitation: most effective method to 
prevent enteric infections

Vector control: to prevent arbovirus transmission 

Chemotherapy and vaccines



Hygiene and Sanitation

Hand washing and proper sewerage treatment and 

disposal

Serious Hep E, polio or gastroenteritis when sewer 

water contaminates drinking water

Hand washing with soap is effective in preventing 

respiratory viruses e.g. Influenza (Flu) and Rhino (cold) 

viruses 



Vector control

Control of arthropod vectors/use of insecticides

Aedes mosquitoes transmit Dengue, West Nile viruses  

Elimination of breeding sites

Avoidance of exposure eg bed nets 

Has urbanization 

contributed to the 

burst in arboviral

transmission? 



Quarantine

Introduced in the fifteenth century to control plague

Quarantine of ships 

Modern times: air travel

People can travel long distances in a shortest possible 

time

Quarantine less effective

Incubation time?

Vaccination certificates e.g. yellow fever 



Change of lifestyle

Prevention of blood borne viruses

Avoidance of needle sharing for IV drug users

Practice of safe sex (condoms)

E.g. Hepatitis B, C, HIV 

Screening of blood products and blood donors

Sterilization and disinfection

Hospital and dental equipment 



Eradication of viral diseases

Elimination vs eradication

Elimination: interruption of transmission within a region
Eradication: elimination from the world 

So far only smallpox has been eradicated globally
In 1977 last case was reported in Somalia
Vaccination and surveillance/containment programs 
were successful 

Next targets:
Measles and polio

No animal reservoir, no recurrent infection, few serotypes, 
effective vaccines

Discuss biological and socio-political/economical features of measles and 

polio that are similar/different from smallpox and that has affected the global 

eradication efforts!!! 





Chemotherapy of viral diseases

Numerous  antibiotics are available to treat bacterial 
infections

Ineffective against viral infections
Only useful for:

To prevent or treat superinfections of viral diseases

E.g. bacterial pneumonia, complicated influenza 

To ‘play safe’ while awaiting laboratory confirmation 

E.g. meningitis and Pneumonia 

Why there are few effective antivirals?
Viruses use host metabolic machinery for replication (obligate 
intracellular parasites)

Research in molecular technologies have lead to 
development of interferons by recombinant DNA technology 
and inhibitors of viral enzymes. E.g.. Reverse transcriptase 
inhibitors 



Strategies for development of antivirals

1. Attachment

2. Transcription

3. Regulation of 

transcription

4. Translation of 

viral mRNA

5. Posttranslatio

nal cleavage 

of viral 

proteins

6. Integration of 

viral DNA

7. Replication of 

proviral DNA

8. Assembly and 

maturation of 

virions

9. Virion release 



Antiretroviral classes/drugs and their site of activity: nucleoside and nucleotidereverse

transcriptase inhibitors (NRTIs); nonnucleoside reverse transcriptase inhibitors (NNRTIs); 

protease inhibitors (PIs); fusion inhibitor; CCR5 inhibitor; integrase inhibitor; *pre-integration 

complex (PIC) Clin Microbiol Infect 2009; 15 (Suppl. 1): 69–73



Available HIV antiretroviral agents

Nucleoside reverse 
transcriptase inhibitors (NRTI)

Abacavir/ABC
Didanosine/ddI
Lamivudine/3TC
Emtricitabine/FTC
Tenofovir/TDF
Zidovudine/AZT
*Stavudine/d4T
*Zalcitabine

Non nucleoside reverse 
transcriptase inhibitors 
(NNRTI)

Efavirenz/EFV
Nevirapine/NVP
Etravirine/ETR
Rilpivirine/RPV
*Delavirdine

Protease inhibitors
Atazanavir/ATV
Fosamprenavir/FPV
Lopinavir/ritonavir LPV/r
Nelfinavir/NFV
Ritonavir (small r)
*Indinavir/IDV
Saquinavir/SQV
Darunavir/DRV
Tipranavir/TPV

Fusion inhibitors
Enfuvirtide

CCR5 inhibitors

Maraviroc/MVC

Integrase inhibitors

Raltegravir/RAL

Elvitegravir/EVG

Dolutegravir
* Rarely used or discontinued due to adverse effects or pill burden







Combination antiretroviral therapy (cART)

cART regiment generally consists of 
Two NRTIs
One of the following

NNRTI

Protease inhibitor (boosted PI)

INSTI (Integrase inhibitor)

CCR5 antagonist or fusion inhibitor

Selection should be individualized based on:
Virological and immunological efficacy
Toxicity
Pill burden
Dosing frequency
Drug interaction potential
Drug resistance
Comorbid condition 



Preferred HIV Treatment Regimens

NNRTI Based regimen

EFV/TDV/FTC

PI Based regimen

ATV/TDF/FTC

DRV/TDF/FTC

INSTI-based regimen

DTG/ABC/3TC

DTG/TDF/FTC 

TDF should be used with 

caution in patients with renal 

insufficiency 

DTG/ABC/3TC should be 

used in patients who are HLA 

B*5701 negative 

Ref: DHHS Guidelines, 

2013



Alternative HIV Treatment Regimens

NNRTI Based regimen
EFV/ABC/3TC
RPV/TDF/FTC
RPV/ABC/3TC

PI Based regimen
ATV/ABC/3TC
DRV/ABC/3TC
FPV/ABC/3TC
LPV/ABC/3TC
LPV/TDV/FTC

INSTI-based regimen
RAL/ABC/3TC

TDF should be used with 

caution in patients with renal 

insufficiency 

DTG/ABC/3TC should be 

used in patients who are HLA 

B*5701 negative 

Ref: DHHS Guidelines, 

2013



Challenges to antiviral therapy

Methods of delivery
Routes of administration 
(pharmacodynamics/pharmacokinetics)
e.g. oral, topical, nasal drops, IV or IM

Delivery to the brain
New delivery methods e.g. use of nanotechnology 

Drug resistance
Point mutations (hot spots for particular antivirals)  
Testing for resistance (genotyping and culture)? 

Virological failure: measure viral load during the course of 
treatment

Immunological failure: measure CD4 counts during the course of 
treatment 



Complications of HIV Therapy 

Lipodystrophy

bleeding

Bone marrow suppression

Cardiovascular disease

CNS disease

Diabetes/insulin resistance

Dyslipidemia

GI effects

Hepatic toxicity

Hypersensitive reactions

Lactic acidosis

Myoparthy

Nephrotoxicity

Peripheral neuropathy

Rashes 



Common HIV co-morbid conditions

Haematological complications
Thrombocytopenia

Anaemia

Neutropenia

Eosinophilia

Oncological complications

Kaposi’s sarcoma

Non-hodgkin’s lymphoma

Primary CNS lymphoma

Anal cancer 

Cervical cancer

Endocrine complications

Disorders of adrenal function

Hypogonadism

Thyroid disease

Pancreatitis

Hyperglycemia

Hypoglycemia

Ovarian complications 

Bone disease 

Gastrointestinal complications
Nausea and vomiting

Anorexia

Diarrhea

Oral ulcers

Renal complications
Nephropathy (HIVAN)

Cardiac complications
Cardiomyopathy

Pericarditis/effusion

Endocarditis

Pulmonary Complications
Pulmonary hypertension

Pneumonitis



Common HIV co-morbid conditions

Musculoskeletal complications
Arthropathy

Myopathy

Neurological complications
Distal sensory neuropathy

HIV associated dementia

HIV encephalopathy 

Psychiatric complications
Depression

Mania

Insomnia

Dermatological complications
Skin infections

Viral

Bacteria;

Fungal 



Antiviral chemotherapeutic agents



Antiviral drugs

1. Interferons

Discovered in 1957

Ideal antivirals

Natural

Broad spectrum

1980: Human IFN-α was cloned and expressed in E coli 

INF-β and INF-γ have been cloned and expressed in prokaryotic and 

eukaryotic cells 

Not effective by mouth, injected 

Toxic side effects (severe fatigue)

Hepatitis C and genital warts are some of the viral 

diseases treated with interferons 



Inhibitors of viral DNA polymerase

Nucleoside analogs

1. Acycloguanosine (Acyclovir) and homologs
Guanosine derivatives with an acidic side chain

Herpesvirus encoded enzyme, thymidine kinase, 
phosphorylates the drug to ACG-P and a cellular 
GMP kinase completes the phosphrylation to ACG-
PPP 

ACG-PPP inhibits herpesvirus DNA polymerase α via chain 
elongation termination

Non-toxic to uninfected cells

Can be given orally or by IV or topically 







2. Ganciclovir

A derivative of acyclovir (DHPG)

Effective against CMV infection

Mechanisms is similar to acyclovir, a CMV kinase

phosphorylates DHPG to a monophosphate and 

then cellular kinases to a triphospahate which 

inhibits the DNA ploymerase elongationby chain 

termination 

Not effective by mouth, given IV 

Very toxic, produces neutropenia and 

thrombocytopenia

Inhibitors of viral DNA polymerase



Inhibitors of viral DNA polymerase

Ganciclovir



3. Ribavirin

Also a nucleoside analog 

Inhibit DNA and RNA viruses

Toxic, causes anemia

Used to treat RSV infections 

Inhibitors of viral DNA polymerase



Inhibitors of reverse transcriptase

1. Zidovudine and homologs

Phosphorylated to AZT-PPP by cellular enzymes

AZT-PPP is preferred by RTase

AZT-PPP is incorporated in the growing HIV DNA chain 

leading to premature termination

Does not eliminate HIV in latently infected cells

Resting T cells, monocytes/macrophages/microglia (reservoirs)

Drug toxicity

Useful in preventing mother-to-child HIV infection

Resistance is the major challenge 

Mutants rise over time

Following withdrawal susceptible quasispecies repopulate 

Drug resistance can be mitigated by combinational therapy, 

alternating courses of drugs 



2. Remdesivir

As an adenosine nucleotide triphosphate analogue, the active metabolite of 

remdesivir interferes with the action of viral RNA-dependent RNA polymerase and 

evades proofreading by viral exoribonuclease (ExoN), causing a decrease in viral 

RNA production



Ion channel blockers

Amantadine

Works against influenza A virus

Targets protein M2 envelop protein 

Ion channel that reduces pH of the acidified endosome

Important for uncoating and assembly of virions and 

transport of viruses via the trans golgi network

Blocks the ion channel and raised the pH of the endosome

Prevents Hemaglutinin conformation change required for 

fusion of envelop with the endosome

Disturbs the ionic environment which prevents 

conformational change of hemaglutinin required for 

incorporation into the envelop of budding virions



Neuraminidase Inhibitors (NI)

 Mechanism of Action



Neuraminidase Inhibitors (NI)

 Oseltamivir (Tamiflu®, Roche)

 Administered orally as a prodrug (oseltamivir carboxylate; 75mg pill)

 Systemically distributed to all potential sites of infection

 Significantly reduces illness duration and symptom severity

 Decrease the rate of influenza-associated complications

 Greater benefits when treatments are initiated early (<12 hours)

 Works well for post-exposure prophylaxis (PEP) for close contacts

 Well tolerated and low levels of resistance



Neuraminidase Inhibitors (NI)

 Zanamivir (Relenza®, Glaxo-Smith-Kline)
 Discovered in 1989 by Biota Holdings (Australia) 

 Administered by inhalation (2 doses/day) via disk inhaler

 Deposited in respiratory tract

 Reduces illness duration and symptom severity

 Decrease the rate of influenza-associated complications

 Well tolerated and low levels of resistance



Other antiviral targets 

Blocking attachment or uncoating
CCR5 blockers

HIV

Miraviroc

Inhibitors of viral proteases
Proteases are required to cleave viral proteins 

Virus specific-oligonucleotides
Antisense oligonucleotides complementary to viral mRNA

Can hybridize to viral mRNA
Prevent translation and make RNA susceptible to RNAse H degradation

Hybridization to viral cDNA
May block replication 

Inhibitors of regulatory proteins
E.g. agents that could inhibit HIV tat  that could bind to the TAR region of DNA 
may inhibit HIV replication

Some of these agents are undergoing clinical trials 
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Acquisition of Passive and Active Immunity

Passive Immunity:  
Natural maternal antibody (IgG)
Immunoglobulin

Antitoxin or anti-venom 

Active Immunity
Natural infection
Vaccine (artificial immunization) 

Live attenuated organisms (mostly administered orally)
Inactivated /killed organisms (Mostly administered IV or IM)

Whole killed organism 
Purified microbial macromolecules/inactivated Toxoid
/Capsule
Cloned microbial antigens (DNA vaccines, alone or in 
vectors)
Multivalent complexes                             

















Under trial in Zambia















Vaccines

Inactivated Polio Vaccine (IPV) in 1955, Salk Vaccine
Contains all three serotypes

Inactivated with formaldehyde

Administered IV or IM

Advantages:
Protection from paralysis with neutralizing Ab (IgG)

No risk of vaccine-associated paralytic poliomyelitis (VAPP)

Disadvantages:
Less GI mucosal immunity

Recipients of IPV are readily infected with wild-type Polio virus

Duration of immunity not known



Vaccines

Oral Polio Vaccine (OPV) 1963, Sabin Vaccine
Contains all three live-attenuated serotypes

Advantages:
Life-long immunity
Excellent GI mucosal immunity (IgG and IgA)
Prevent wild-type Poliovirus transmission (Herd immunity)

Disadvantages:
May be transmitted via fecal-oral to close contacts causing VAPP
Vaccine virus replicate in intestine mucosa and local draining 
lymph nodes 
shed in feces up to six weeks post immunization
Risk to the immuno-compromised
Does not grow/Disseminate well to the CNS





Wild Poliovirus 1988



Wild Poliovirus 2003



Wild Poliovirus 2004



Polio as of 2014

The number of worldwide polio cases has fallen from an estimated 
350,000 in 1988 to 407 in 2013—a decline of more than 99% in 
reported cases.

Four regions of the world are certified polio free—the Americas, 
Europe, South East Asia and the Western Pacific. Only three polio-
endemic countries (countries that have never interrupted the 
transmission of wild poliovirus) remain—Afghanistan, Nigeria, and 
Pakistan.

January 13, 2014 marked three years since a child was paralyzed by 
wild poliovirus in India. 

The country was once considered the most complex challenge to 
achieving global polio eradication. 

On March 27, 2014, the country of India, along with the other 10 
countries in the WHO South East Asia Region, was certified polio-free. 

80% of the world’s people now live in polio-free areas.



http://www.cdc.gov/polio/progress/



Polio this week as of 06 May 2020

The GPEI released a special edition of Polio News which contains the latest 
on nOPV2 development, the upcoming World Health Assembly in the context 
of COVID-19, and other updates on the programme. Take a look at the 
publication.

A new training to help build knowledge on the standard operating procedures 
for effective polio outbreak response has been launched. With topics like risk 
assessment and surveillance, the Polio Outbreak Response training is 
available for free and the content is aligned with the most recent version of 
the Polio Outbreak SOPs (v3.1).

Summary of new viruses this week (AFP cases and environmental samples): 
Afghanistan: six WPV1 cases, two cVDPV2 cases and four cVDPV2 positive 
environmental samples

Pakistan: two WPV1 cases, 18 WPV1 positive environmental samples and two 
cVDPV2 cases

Malaysia: One cVDPV2 positive environmental sample

Chad: One cVDPV2 case and two cVDPV2 positive environmental samples

Cote d’Ivoire: Four cVDPV2 positive environmental samples

Niger: One cVDPV2 case

Nigeria: Three cVDPV2 positive environmental samples

http://polioeradication.org/polio-today/polio-now/this-week/

http://polioeradication.org/polio-today/polio-now/this-week/


HIV Vaccines?



Why AIDS does not fit the Paradigm for 

Classic Vaccine Development

Many vaccines mimic natural immunity
No recovered AIDS patients

Most vaccines prevent disease, not infection
HIV infection remains latent for a long time

Most vaccines protect for many years for organisms that change very little 
over time

HIV mutation rate is very high

Most vaccines are either live attenuated or whole killed organisms
HIV does not retain antigenicity when killed, use of live attenuated virus raises a 
lot of safety concerns

Most vaccines prevent against infections that are rarely encountered
HIV may be encountered daily by high risk groups

Most vaccines protect through the mucosal surfaces of the GI and 
respiratory tracts

HIV infection is through the genital tract

Many vaccines have been tested for safety and efficacy in animal models
There is no suitable animal model for HIV/AIDS





HIV Vaccine Strategies

Preventative Vaccine

Therapeutic Vaccine

Immune Responses
Antibody responses

Cell-mediated responses

Both antibody and cell-mediated responses



Ideal HIV Vaccine

Efficacy in mucosal parenteral route

Excellent safety profile

Single dose administration

Long lived protection after vaccination

Low cost

Stable under field conditions (no cold chain)

Ease of transportation and administration

Ability to protect against diverse viral isolates









Types of Experimental HIV Vaccines:

•Peptide vaccine: made of tiny pieces of proteins from the HIV virus. 

•Recombinant subunit protein vaccine: made of bigger pieces of proteins 

that are on the surface of the HIV virus. Examples of a recombinant subunit 

protein are gp120, gp140, or gp160 produced by genetic engineering. 

•Live vector vaccine: non-HIV viruses engineered to carry genes encoding 

HIV proteins. The genes are inserted into another vector, which carries them 

into the body's cells. The genes in turn produce proteins that are normally 

found on the surface of the HIV virus. This type of vaccine most resembles the 

HIV virus but is not harmful. Many vaccines used today, like the smallpox 

vaccine, use this approach. 

•DNA vaccine: uses copies of a small number of HIV genes which are inserted 

into pieces of DNA called plasmids. The HIV genes will produce proteins very 

similar to the ones from real HIV. 

•Vaccine combination: uses any two vaccines, one after another, to create a 

stronger immune response. Often referred to as "prime-boost strategy." 

•Virus-like particle vaccine (pseudovirion vaccine): a non-infectious HIV 

look-alike that has one or more, but not all, HIV proteins. 









Influenza (Flu) Vaccines?



Basic Facts About Flu Vaccine

The single best way to protect against the flu is to get 

vaccinated yearly

There are two types of vaccines: 

The "flu shot"—an inactivated vaccine, approved for use in 

people older than 6 months, including healthy people and 

people with chronic medical conditions. 

The nasal-spray flu vaccine — a live attenuated vaccine 

(FluMist®) is approved for use in healthy* people 2-49 years 

of age† who are not pregnant.

Contains -one A (H3N2) virus, one A (H1N1) virus, and one B 

virus. 

change each year based on surveillance and estimations

October or November is the best time to get vaccinated,



How are viruses chosen for the 

vaccine each year? 

based on previous year strains and how they are changing.

trends are gathered by 118 national influenza centers in 84 

countries

analyzed by the WHO

the recommendation is made in February

FDA makes the final decision in February. 

Manufacturers grow vaccine strains based on these 

recommendations; 



HPV Vaccines 

Cost effective way to prevent disease

HPV vaccines comprise virus like particles 

generated by recombinant expression of the 

major capsid protein, L1, in yeast

Forms an empty capsid 

Immunogenetic

Produce high titers of antibodies and cell mediated 

mediators 

Immunity is type specific





Quadrivalent HPV Vaccine 

HPV types 6,11,16,18

Aluminium-adjuvant vaccine
Young women negative for HPV
Different antibody titers to L1

Vaccine prevents disease, not infection

No vaccinee had Cervical intraepithelial neoplasia
(CIN)

In placebo, 7 had CIN and 4 had external genital 
warts





Harald zur Hausen (born 11 March 1936) is a German virologist and professor 

emeritus. He has done research on cancer of the cervix, where he discovered the 

role of papilloma viruses, for which he received the Nobel Prize in Physiology or 

Medicine 2008.

http://en.wikipedia.org/wiki/Germany
http://en.wikipedia.org/wiki/Virology
http://en.wikipedia.org/wiki/Professor_emeritus
http://en.wikipedia.org/wiki/Cancer_of_the_cervix
http://en.wikipedia.org/wiki/Papilloma_viruses
http://en.wikipedia.org/wiki/Nobel_Prize_in_Physiology_or_Medicine






Therapeutic Vaccines

For high risk HPV types are undergoing clinical 

trials

Immune response: cell mediated factors

Focus: HPV E6 and E7 proteins

Ubiquitously expressed in cervical cancers

BCG + HPV E7 caused tumor regression in mice



Prevention

Primary: Education about HPV to Vaccines

Safe sex practices

Secondary: Pap smear screening



HPV Vaccine
• The quadrivalent vaccine, Gardasil®, protects against 

four HPV types (6,11,16, 18), which are responsible 

for 70% of cervical cancers and 90% of genital warts

• Licensed by FDA on June 8, 2006

• ACIP voted to recommend use of this vaccine in 

females, ages 9-26 years

• The vaccine is made from non-infectious HPV-like 

particles (VLP)



HPV Vaccine

HPV infections are largely shielded from the host 

immune response because they are restricted to 

the epithelium

The best characterized and most type-specific 

antibodies are those directed against 

conformational epitopes of the L1 capsid protein 

assembled as VLPs



HPV Vaccine
• The L1 major capsid protein of HPV is the antigen used for HPV 

vaccination (105). 

• Using recombinant DNA technology, the L1 protein is expressed in 
Saccharomyces cerevisiae (yeast), and the proteins self-assemble into 
conformationally intact, noninfectious VLPs. Each 0.5-mL dose contains 
20 µg HPV 6 L1 protein, 40 µg HPV 11 L1 protein, 40 µg HPV 16 L1 
protein, and 20 µg HPV 18 L1 protein. VLPs are adsorbed on an 
aluminum-containing adjuvant.

•

• Each 0.5-mL dose contains 225 µg amorphous aluminum 
hydroxyphosphate sulfate. The formulation also includes sodium 
chloride, L-histidine, polysorbate 80, sodium borate, and water for 
injection. 

• The quadrivalent HPV vaccine contains no thimerosal or antibiotics.



HPV Vaccine

The vaccine has a 100% efficacy in preventing 

cervical precancers caused by the targeted HPV 

types, and nearly 100% efficacy in preventing 

vulvar and vaginal precancers and genital warts 

caused by the targeted HPV types

However, the vaccine has no therapeutic effect on 

HPV-related disease



HPV Vaccine

The vaccine should be delivered through a series 

of three intra-muscular injections over a six-month 

period. The second and third doses should be 

given 2 and 6 months after the first dose

The private sector list price of the vaccine is 

$119.75 per dose (about $360 for full series)



HPV Vaccine

A bivalent HPV vaccine is in the final stages of 

clinical testing in females. 

This vaccine would protect against the two types 

of HPV (16,18) that cause 70% of cervical 

cancers



• Monovalent Vaccines

- Live attenuated vaccine derived from nonhuman 

host rotaviruses such as bovine and rhesus

• Reassortant Vaccines

- animal-human reassortants expressing 

VP7 proteins used as immunogens such 

as rhesus-human reassortant or 

bovine-human reassortant vaccines

Rotavirus vaccine

(Picture Source: www.ismp.org/Images/ rotavirus.gif)



Rotavirus vaccine (cont.)

(Picture Source: http://www.cdc.gov/ncidod/EID/vol4no4/parasharG)

• Production of reassortant

tetravalent vaccine with

VP7 serotype 1-4 specificity

• co-infection of RRV with

HRV serotype 1,2, and 3

• safe and immunogenic



Prevention of Hepatitis B

Safe sex practices

Avoidance of needlestick injuries or injection drug 

use

Active and passive prophylaxis





Passive prophylaxis

ISG

Anti-HBs (HBIG)

Prepared from persons with high titers of HBsAg but are 

free of the antigen itself.

Reduces disease if administered immediately after 

exposure

Postexposure passive prophylaxis must be followed by 

active immunization with vaccine 



Active Prophylaxis (Immunization)

Inactivated Hepatitis B vaccine

Have been available for several years

First developed by purification and inactivation of HBsAg

from blood of chronic carriers

Nolonger in use

Recombinant HBAg grown in yeast

Current vaccine

Excellent protection has been shown in MSM/Medical 

personnel

High risk groups should be vaccinated

Laboratory workers, Injection drug users, Children (Recently)



Prevention of vertical transmission

Combination active and passive prophylaxis
Most effective approach to prevent neonatal acquisition 
and development of chronic carrier state in neonate

Routine screening of pregnant women for HBsAg
Infants born to HBsAg+ women are given HBIG 
immediately followed by three doses of Hepatitis B 
vaccine within 24hrs of birth

Similar combination is used for unimmunized persons 
exposed by needlestick or similar injuries.

Procedure varies depending on the Hepatitis B status of the 
‘donor’ linked to the injury



History of Hepatitis B Vaccines 

Plasma derived vaccine (Blumberg, 1981)

Recombinant yeast-derived vaccine (1986)
Vaccine performance

Strategies for vaccine utilization

Economic analysis of benefit from vaccination

Legacy and future of Hepatitis B vaccines









Contribution of research in Taiwan
One of the most important epidemiological studies in the 20th

century
Beasley et al, 1981

22,000 male Taiwanese healthcare workers for more than a 
decade with almost complete follow up

Rates of Primary Hepatocellular Carcinoma (PHC) were 100 times 
higher among men who were HBsAg+ (495/100,000 per year)

Rates of PHC were 5/100,000 per year in those who were HBsAg-



Eradication of viral diseases

Elimination vs eradication

Elimination: interruption of transmission within a region
Eradication: elimination from the world 

So far only smallpox has been eradicated globally
In 1977 last case was reported in Somalia
Vaccination and surveillance/containment programs 
were successful 

Next targets:
Measles and polio

No animal reservoir, no recurrent infection, few serotypes, 
effective vaccines

Discuss biological and socio-political/economical features of measles and 

polio that are similar/different from smallpox and that has affected the 

global eradication efforts!!! 











https://www.thelancet.com/action/showPdf?pii=S0140-6736%2820%2931252-6

https://www.thelancet.com/action/showPdf?pii=S0140-6736(20)31252-6

