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• Antonine Plague is thought to have been either Smallpox or Measles, though the true 

cause is still unknown. This unknown disease was brought back to Rome by soldiers 

returning from Mesopotamia around 165AD; unknowingly, they had spread a disease 

which would end up killing over 5 million people and decimated the Roman army.

• The Black Death (Bubonic Plague) - Caused by Yersinia pestis. Thought to have 

originated in Asia, the Plague most likely jumped continents via the fleas living on the 

rats that so frequently lived aboard merchant ships. Ports being major urban centers 

at the time, were the perfect breeding ground for the rats and fleas, and thus the 

insidious bacterium flourished, devastating three continents in its wake.

• Third Cholera Pandemic - Generally considered the most deadly of the seven cholera 

pandemics, the third major outbreak of Cholera in the 19th century lasted from 1852 

to 1860. Like the first and second pandemics, the Third Cholera Pandemic originated 

in India, spreading from the Ganges River Delta before tearing through Asia, Europe, 

North America and Africa and ending the lives of over a million people. British 

physician John Snow, while working in a poor area of London, tracked cases of cholera 

and eventually succeeded in identifying contaminated water as the means of 

transmission for the disease. Unfortunately the same year as his discovery (1854) 

went down as the worst year of the pandemic, in which 23,000 people died in Great 

Britain.

• Sixth Cholera Pandemic - Like its five previous incarnations, the Sixth Cholera 

Pandemic originated in India where it killed over 800,000, before spreading to the 
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Middle East, North Africa, Eastern Europe and Russia. The Sixth Cholera Pandemic was 

also the source of the last American outbreak of Cholera (1910–1911). American 

health authorities, having learned from the past, quickly sought to isolate the infected, 

and in the end only 11 deaths occurred in the U.S. By 1923 Cholera cases had been cut 

down dramatically, although it was still a constant in India.

• HIV/AIDS - First identified in Democratic Republic of the Congo in 1976, HIV/AIDS has 

truly proven itself as a global pandemic, killing more than 36 million people since 

1981. Currently there are between 31 and 35 million people living with HIV, the vast 

majority of those are in Sub-Saharan Africa, where 5% of the population is infected, 

roughly 21 million people. As awareness has grown, new treatments have been 

developed that make HIV far more manageable, and many of those infected go on to 

lead productive lives. Between 2005 and 2012 the annual global deaths from HIV/AIDS 

dropped from 2.2 million to 1.6 million.

• Beginning in December 2019, in the region of Wuhan, China, a new (“novel”) 

coronavirus began appearing in human beings. Total global infections over 207 million
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• Influenza – in spite of vaccination, it is still a major cause of illness and death globally. 

In Australia high vaccinations rates in children and those over 60 which limit the 

spread of the disease and deaths.

• Flu Pandemic - Originally the “Asiatic Flu” or “Russian Flu” as it was called, this strain 

was thought to be an outbreak of the Influenza A virus subtype H2N2, though recent 

discoveries have instead found the cause to be the Influenza A virus subtype H3N8. 

The first cases were observed in May 1889 in three separate and distant locations, 

Bukhara in Central Asia (Turkestan), Athabasca in northwestern Canada, and 

Greenland. Rapid population growth of the 19th century, specifically in urban areas, 

only helped the flu spread, and before long the outbreak had spread across the globe. 

Though it was the first true epidemic in the era of bacteriology and much was learned 

from it. In the end, the 1889-1890 Flu Pandemic claimed the lives of over a million 

individuals.

• Between 1918 and 1920 a disturbingly deadly outbreak of influenza tore across the 

globe, infecting over a third of the world’s population and ending the lives of 20 – 50 

million people. Of the 500 million people infected in the 1918 pandemic, the 

mortality rate was estimated at 10% to 20%, with up to 25 million deaths in the first 

25 weeks alone. What separated the 1918 flu pandemic from other influenza 

outbreaks was the victims; where influenza had always previously only killed juveniles 

and the elderly or already weakened patients, it had begun striking down hardy and 

completely healthy young adults, while leaving children and those with weaker 
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immune systems still alive.

• Asian Flu was a pandemic outbreak of Influenza A of the H2N2 subtype, that 

originated in China in 1956 and lasted until 1958. In its two-year spree, Asian Flu 

traveled from the Chinese province of Guizhou to Singapore, Hong Kong, and the 

United States. Estimates for the death toll of the Asian Flu vary depending on the 

source, but the World Health Organization places the final tally at approximately 2 

million deaths, 69,800 of those in the US alone.

• Hong Kong Flu - A category 2 Flu pandemic sometimes referred to as “the Hong Kong 

Flu,” the 1968 flu pandemic was caused by the H3N2 strain of the Influenza A virus, a 

genetic offshoot of the H2N2 subtype. From the first reported case on July 13, 1968 in 

Hong Kong, it took only 17 days before outbreaks of the virus were reported in 

Singapore and Vietnam, and within three months had spread to The Philippines, India, 

Australia, Europe, and the United States. While the 1968 pandemic had a 

comparatively low mortality rate (.5%) it still resulted in the deaths of more than a 

million people, including 500,000 residents of Hong Kong, approximately 15% of its 

population at the time.

• The 2009 swine H1N1 flu pandemic – possibly originated in pigs from a very small 

region in central Mexico. Estimates of deaths range from 157,000 to over 500,000.

• Seasonal Flu – Estimates of annual deaths range from 290,000 to over 600,000.

• H & N designation - There are 18 different hemagglutinin subtypes and 11 different 

neuraminidase subtypes (H1 through H18 and N1 through N11, respectively).

• Influenza Type A. The most common form of influenza, type A can spread from animals 

to humans and is known to cause pandemics.

• Influenza Type B. Similar to type A, influenza B is also highly contagious and can have 

dangerous effects on your health in more severe cases. However, this form can only be 

spread from human to human. Type B influenza can cause seasonal outbreaks and can 

be transferred throughout the year.
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• Up to 31st August there have been more than 107,000 samples sent sentinel 

laboratories for testing for respiratory virus.

• Up to 31st August, of the 483 notifications of laboratory-confirmed influenza, no 

influenza-associated deaths have been notified to the National Notifiable Disease 

Surveillance System (NNDSS).

• There have been no hospital admissions due to influenza reported across the sentinel 

laboratories/hospitals sites since commencement of surveillance in April 2021.

• In 2019 there were 168,960 deaths in Australia of which 4,124 where identified as 

being due to Influenza/pneumonia. That is 22% are due to influenza.
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• Influenza – In Australia high vaccinations rates in children and the elderly limit the 

spread of the disease and deaths but is still a deadly disease especially in young 

children (under 10) and the elderly (over 65).
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• Smallpox (Variola major virus) - Although the original smallpox vaccine is sometimes 

considered to be an attenuated vaccine due to its live nature, it was not strictly-

speaking attenuated since it was not derived directly from smallpox. Instead, it was 

based on the related and milder cowpox disease. Recent genetic testing of early 

Jenner type smallpox vaccines have shown the virus used is closer to horsepox, which 

is also known to infect horses, cattle and humans.

• Anthrax (Bacillus anthracis) - Pasteur performed a famous public experiment at 

Pouilly-le-Fort to demonstrate his concept of vaccination. He prepared two groups of 

25 sheep, one goat and several cows. The animals of one group were twice injected, 

with an interval of 15 days, with an anthrax vaccine prepared by Pasteur; a control 

group was left unvaccinated. Thirty days after the first injection, both groups were 

injected with a culture of live anthrax bacteria. All the animals in the non-vaccinated 

group died, while all of the animals in the vaccinated group survived

• Rabies (Rabies lyssavirus) – Pasteur successfully vaccinated a young boy who had 

been bitten by a rabid dog. It took 13 doses of the vaccine. Once clinical symptoms 

develop, rabies is 100% fatal.

• Cholera (Vibrio cholerae) - Waldemar Mordecai Haffkine developed an anticholera 

vaccine at the Pasteur Institute, Paris, in 1892. He produced an attenuated form of 

the bacterium by exposing it to blasts of hot air. A series of animal trials confirmed 

the efficacy of the inoculation. In July 1892, Haffkine performed his first human test: 

on himself! During the Indian cholera epidemic of 1893, he travelled to Calcutta and 
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introduced his new prophylactic inoculation. After initial criticism by the local medical 

bodies, it was widely accepted.

• Cholera - Jaime Ferran is recognized as the first to have inoculated humans against 

cholera, although his field trials of 1885 are regarded as having been without scientific 

merit. He was nevertheless a leader in the struggle to immunize man against disease, 

and his heroic work in mass immunization against cholera has earned him an honored 

place in the ranks of pioneer medical microbiologists.
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• Tentanus (Clostridium tetani) - German physiologist who received the 1901 Nobel 

Prize in Physiology or Medicine, the first one awarded in that field, for his discovery of 

a diphtheria antitoxin. He was widely known as a "saviour of children," as diphtheria 

used to be a major cause of child death.

• Cholera (improved vaccine) – 1896 Wilhelm Kolle developed an improved heat 

inactivation method which as to become the model for Cholera vaccines into the 20th

century.

• Typhoid fever (Salmonella serotype Typhi) - In Germany, Richard Pfeiffer and Wilhelm 

Kolle in 1896 demonstrated that inoculation with killed typhoid bacteria resulted in 

human immunity against typhoid fever. Almroth E. Wright published a paper a few 

months later in 1897, in which he described a similar finding.

• Plague (Yersinia pestis) – Again Haffkine tested the vaccine on himself to prove that 

the vaccine was safe. Later, Haffkine conducted massive inoculation program in British 

India, and it is estimated that 26 million doses of Haffkine's anti-plague vaccine were 

sent out from Bombay between 1897 and 1925, reducing the plague mortality by 

50%-85%.

• Tuberculosis (Mycobacterium tuberculosis) - BCG vaccine, vaccine against 

tuberculosis. The BCG vaccine is prepared from a weakened strain of Mycobacterium 

bovis, a bacteria closely related to M. tuberculosis, which causes the disease. The 

vaccine was developed over a period of 13 years, from 1908 to 1921, by French 

bacteriologists Albert Calmette and Camille Guérin, who named the product Bacillus 
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Calmette-Guérin, or BCG.

• Diphtheria (Corynebacterium diphtheria) - Gaston Ramon (1886–1963), a veterinarian 

at the Pasteur Institute in France, developed diphtheria toxoid. Working independently 

at the Wellcome Research Laboratories in London, physician Alexander Thomas Glenny 

(1882-1965) did likewise. Ramon successfully developed the method to inactivate the 

diphtheria toxin. The substance came to be called diphtheria toxoid. This breakthrough 

provided the simplest and most effective means to prevent diphtheria.

• Tetanus (improved vaccine) - The first vaccine for passive immunology was discovered 

by a group of German scientists under the leadership of Emil von Behring in 1890. The 

first inactive tetanus toxoid was discovered and produced in 1924. A more effective 

adsorbed version of the vaccine, created in 1938, was proven to be successful when it 

was used to prevent tetanus in the military during World War II.

• Whooping cough (Bordetella pertussis) - Pearl Kendrick, Loney Gordon and Grace 

Eldering studied pertussis in the 1930s. They developed and ran the first large scale 

study of a successful vaccine for the disease.

• Influenza (influenza A and B viruses) - 1936, saw the development of two influenza A 

vaccines in embryonated eggs, one (live) by Wilson Smith ... and the other (killed, 

whole virus) by Thomas Francis and Thomas Magill. In 1937 Anatol Smorodintsev and 

colleagues in the Soviet Union reported on the administration of the Wilson Smith 

strain to humans, using doses that were lethal to mice. ... This vaccine is considered 

the first live human influenza virus vaccine, and although it would not receive a 

passing grade by today's standards (20% of vaccinees developed febrile influenza), it 

absolutely demonstrated the role of the virus in the development of influenza.

• Polio (Poliovirus) - On March 26, 1953, American medical researcher Dr. Jonas Salk 

announces on a national radio show that he has successfully tested a vaccine against 

poliomyelitis, the virus that causes the crippling disease of polio.
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• Measles (Morbillivirus) - In 1963, John Enders and colleagues transformed their 

Edmonston-B strain of measles virus into a vaccine and licensed it in the United 

States. In 1968, an improved and even weaker measles vaccine, developed by 

Maurice Hilleman and colleagues, began to be distributed. Measles is so contagious 

that if one person has it, up to 90% of the people close to that person who are not 

immune will also become infected. About 1 in 15 infected people get pneumonia, and 

1 in 1,000 develops brain swelling. For every 10 people who develop brain swelling, 

between 2 and 4 people will develop a brain injury and 1 will die.

• Mumps (Mumps orthorubulavirus) - The first experimental mumps vaccine was 

licensed in 1948; developed from inactivated virus, it only had short-term 

effectiveness. Improved vaccines became commercially available in the 1960s. In 

1963, Maurice Hilleman of Merck & Co. took samples of the mumps virus from his 

daughter, who had contracted the disease; she became the namesake for the 

resulting Jeryl Lynn strain. It became widely available in 1967.

• HBV (Hepatitis B virus) - The hepatitis B virus was discovered in 1965 by Dr. Baruch 

Blumberg who won the Nobel Prize for his discovery. Originally, the virus was called 

the "Australia Antigen" because it was named for an Australian aborigine's blood 

sample that reacted with an antibody in the serum of an American hemophilia 

patient. Four years after discovering the hepatitis B virus, Drs. Blumberg and Millman

developed the first hepatitis B vaccine, which was initially a heat-treated form of the 

virus. In 1981, the FDA approved a more sophisticated plasma-derived hepatitis B 
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vaccine for human use.

• Rubella (Rubella virus) - The efforts to develop the vaccine were conducted by a team 

of researchers at the National Institutes of Health's Division of Biologics Standards. In 

June 1969, the NIH issued the first license for commercial production of the rubella 

vaccine to the pharmaceutical company Merck Sharp & Dohme.

• Chickenpox (Varicella-zoster virus) - The vaccine virus was developed from virus 

isolated by Michiaki Takahashi from vesicular fluid from an otherwise healthy child 

with varicella disease. Varicella vaccine was licensed for general use in Japan and 

Korea in 1988, and in the United States in 1995 for persons age 12 months or older.

• Hib – (Haemophilus Influenzae type b) - Porter W. Anderson, Jr, PhD, and David H. 

Smith, MD had begun working in 1968 on extracting and purifying the polysaccharide 

outer coating of the bacteria. The first vaccine against Haemophilus influenzae type b 

(Hib) disease was licensed in the United States in 1985.

• HPV (Human papillomavirus) - The vaccine was first developed by the University of 

Queensland in Australia and the final form was made by researchers at the University 

of Queensland, Georgetown University Medical Center, University of Rochester, and 

the U.S. National Cancer Institute.[73] Researchers Ian Frazer and Jian Zhou at the 

University of Queensland have been accorded priority under U.S. patent law for the 

invention of the HPV vaccine's basis, the VLPs.

• Influenza - Vaccination against influenza began in the 1930s, with large-scale 

availability in the United States beginning in 1945. The most common way that flu 

vaccines are made is using an egg-based manufacturing process that has been used for 

more than 70 years. Recently there was a cell-based production process for flu 

vaccines. Until recently, this production process also began with egg-grown candidate 

vaccine viruses (CVVs). There is a third production technology for flu vaccines that was 

approved for use in the U.S. market in 2013 and that involves using recombinant 

technology.

• Ebola (Ebola virus) - Ebola vaccines are vaccines either approved or in development to 

prevent Ebola. The first vaccine to be approved in the United States was rVSV-ZEBOV 

in December 2019.

• Covid-19 (SARS-CoV-2) – Scientists began creating viral vectors in the 1970s. Besides 

being used in vaccines, viral vectors have also been studied for gene therapy, to treat 

cancer, and for molecular biology research. mRNA Vaccines Are New, But Not 

Unknown. Researchers have been studying and working with mRNA vaccines for 

decades. Interest has grown in these vaccines because they can be developed in a 

laboratory using readily available materials. mRNA vaccines have been studied before 

for flu, Zika, rabies, and cytomegalovirus (CMV).
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• 200 BCE - First account - Inoculation may also have been practiced by scratching 

matter from a smallpox sore into the skin. It is difficult to pinpoint when the practice 

began, as some sources claim dates as early as 200 BCE.

• 1706-22 - Variolation, an obsolete method of immunizing patients against smallpox 

by infecting them with substance from the pustules of patients with a mild form of 

the disease (Variola minor). It had long been known by the Turks, Chinese, and other 

peoples. In America, Reverend Cotton Mather learned of its use in Africa from his 

slave, Onesimus, who himself had been inoculated.

• 1738 - Of the 441 people who were variolated, less than 4% died, while eighteen 

percent of people who were naturally infected died. The results encouraged 

advocates of variolation. Meanwhile, the same epidemic reportedly killed half of the 

Cherokee Indian population in the vicinity.

• 1749 - Edward Jenner was born in Berkeley, in Gloucestershire, England.

• 1764 - John Adams (1735-1826) underwent variolation during a Boston epidemic. By 

this time, many doctors performed variolation along with an arduous course of 

purging, vomiting, and sweats brought on by treatments with mercury and antimony. 

John Adams was also a “Founding Father” of the USA and the second US president.

• 1770 - Edward Jenner (1749-1823), an English doctor, became interested in the idea 

that infection with a previous disease called cowpox could protect a person from later 

becoming ill with smallpox.
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• 1777 - George Washington, commander-in-chief of the Continental Army, based at his 

headquarters in Morristown, New Jersey, ordered mandatory inoculation for troops if 

they had not survived a smallpox infection earlier in life

• 1796 - Edward Jenner tested the hypothesis that infection with cowpox could protect 

a person from smallpox infection.

• Cowpox is an uncommon illness in cattle, usually mild, that can be spread from a cow 

to humans via sores on the cow. During an infection, dairy workers may have pustules 

on their hands. Sufferers can spread the infection to other parts of the body. We 

know now that the cowpox virus belongs to the Orthopox family of viruses. Orthopox

viruses also include horsepox virus, monkeypox virus, and variola virus, which causes 

smallpox. On May 14, 1796, Jenner inoculated eight-year-old James Phipps with 

matter from a cowpox sore on the hand of milkmaid Sarah Nelmes. Phipps suffered a 

local reaction and felt poorly for several days but made a full recovery. In July 1796, 

Jenner inoculated Phipps with matter taken from a fresh human smallpox sore, as if 

he were variolating the boy, in an attempt to challenge the protection from cowpox. 

Phipps remained healthy. Jenner next demonstrated that cowpox matter transferred 

in a human chain, from one person to the next, provided protection from smallpox. 

Jenner was not precisely sure about the nature of the cowpox material he used. He 

suspected that cowpox actually came from horsepox; in other words, he speculated 

that cows became infected with the same agent that caused a similar disease in 

horses. Recent genetic analysis of old samples of smallpox vaccine have revealed that 
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the samples were more closely related to horsepox virus than cowpox virus. 

• 1798 - After the Royal Society rejected his report of his achievement, Jenner self-

published a pamphlet called “An Inquiry into the Causes and Effects of the Variolae

Vaccinae, a Disease discovered in some of the Western Counties of England, 

particularly Gloucestershire, and known by the name of the Cow Pox.” It outlined 

Jenner’s success in protecting James Phipps from smallpox infection with material 

from a cowpox pustule, in addition to 22 related cases. Initially, the Inquiry received 

little attention. This changed when Henry Cline, an associate of Jenner living in 

London, used dried vaccine material provided by Jenner to demonstrate once again 

that vaccination with cowpox material prevented future smallpox infection. From this 

point on, word about the Inquiry quickly spread.

• 1823 - Jenner dies apparently of a stroke at the age of 73.

• 1836 - English physician Edward Ballard noted that cowpox transmitted from human to 

human seemed to decline in potency over time. He recommended choosing new 

strains of cowpox and reintroducing the pustule matter (lymph) back into cows to 

boost its potency. This method came to be used to supply sufficient material for 

vaccination.

• 19th century - Calf lymph was the name given to a type of smallpox vaccine used in the 

19th century, and which was still manufactured up to the 1970s. Calf lymph was 

known as early as 1805 in Italy, but it was the Lyon Medical Conference of 1864 which 

made the technique known to the wider world. In 1898 calf lymph became the 

standard method of vaccination for smallpox in the United Kingdom, when arm-to-arm 

vaccination was eventually banned

• 1898 - After calves had been inoculated with smallpox, the lymph containing white 

blood cells which fight against disease are extracted and preserved in capillary tubes. 

This is then used to vaccinate people against smallpox. Calf lymph replaced the human 

kind in 1898 as human lymph spread other infections, such as syphilis. The vaccine was 

made by the Jenner Institute for Calf Lymph Ltd. 

• 1960 – Vaccinia virus is a poxvirus and is in the same family as Variola virus (smallpox 

virus) and vaccination provides protection against contracting smallpox.

• 1980 - Almost two centuries after Jenner hoped that vaccination could annihilate 

smallpox, the 33rd World Health Assembly declared the world free of this disease on 

May 8, 1980. Many people consider smallpox eradication to be the biggest 

achievement in international public health.

• There are now only two locations that officially store and handle variola virus under 

WHO supervision: the Centers for Disease Control and Prevention in Atlanta, Georgia, 

and the State Research Center of Virology and Biotechnology (VECTOR Institute) in 

Koltsovo, Russia.

• Note – Due to the eradication of smallpox, the vaccinia based vaccine has not been 

tested to the same standard as todays vaccine. Based on past experience, it is 

estimated that 1 or 2 people in 1 million who receive the vaccine may die as a result. 

Careful screening of potential vaccine recipients is essential to ensure that those at 

increased risk do not receive the vaccine.
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• 1953 – Showed the vaccine worked, albeit on very small numbers of children

• 1954 – Following the success of the trial, President Dwight D. Eisenhower expressed 

his belief that every child should receive the polio vaccine, without indicating how 

that would happen. In a magnanimous gesture Jonas Salk when asked who owned 

the patent to his vaccine, he famously replied “that it belonged to the people and 

that patenting it would be like ‘patenting the sun.’”

• 1955 – Six companies were licensed to manufacture the vaccine.

• 1955 – Because Cutter labs did not meticulously follows Jonas Salk manufacturing 

protocol, the vaccine they produced contained live virus which was still able to cause 

disease.
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• 1954 - The success of an inactivated (killed) polio vaccine, developed by Jonas Salk, 

was announced in 1955. While at Lederle Laboratories, Koprowski created the world's 

first polio vaccine, based on an orally administered attenuated polio virus. In 

researching a potential polio vaccine, he had focused on live viruses that were 

attenuated (rendered non-virulent) rather than on killed viruses (the latter became 

the basis for the injected vaccine subsequently developed by Jonas Salk). He tested 

his Type II vaccine, developed with co-researcher Herald R. Cox on 20 children and 

demonstrated that none of them became ill with polio and all of them developed 

Type II poliovirus antibodies.

• 1959 - The Oral Polio Vaccine (OPV) had several advantages over the Salk Inactivated 

Polio Vaccine (IPV).

• It produced an immune response faster than Salk’s vaccine, which meant that 

it could be used to respond to an epidemic.

• Because it entered the mouth, it traveled through the digestive system in the 

same manner as the wild virus. Vaccine recipients shed weakened vaccine 

virus in their stools, which sometimes had the effect of weakly immunizing 

those around them.

• OPV, often delivered on a sugar cube and eaten, was easier to give than the 

Salk vaccine, which had to be injected.

• 2005 - According to the World Health Organization, routine immunization with OPV 

must cease after the eradication of poliovirus because of the danger of outbreaks of 
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circulating vaccine-derived poliovirus and the risk of VAPP.

• A vaccine-derived poliovirus (VDPV) is a strain of the weakened poliovirus that 

was initially included in oral polio vaccine (OPV) and can change over time and 

behaves more like the wild or naturally occurring virus. This means it can be 

spread more easily to people who are unvaccinated against polio and who 

come in contact with the stool or respiratory secretions, such as from a sneeze, 

of an infected person. These viruses may cause illness, including paralysis.

• 2016 – There are three type of poliovirus (types 1, 2 & 3) and vaccines containing all 

three serotypes of attenuated live virus (called trivalent vaccines or tOPV) and have 

ceased being used in developing countries where polio is still endemic. This was due to 

the risk of VDPV developing from the type 2 serotype contained in the tOPV. This is 

because the eradication of type 2 polio had been achieved back in 1999. Now in 

developing countries only divalent vaccines (called dOPV) containing only attenuated 

type 1 and 3 strains are used. This is part of a global campaign to eradicate polio.

• 2017 - Clinical disease, including paralysis, caused by vaccine-derived poliovirus (VDPV) 

is indistinguishable from that caused by wild polioviruses.[29] Outbreaks of vaccine-

associated paralytic poliomyelitis (VAPP), caused by a circulating vaccine-derived 

poliovirus (cVDPV), have been reported, and tend to occur in areas of low coverage by 

OPV, presumably because the OPV is itself protective against the related outbreak 

strain. With wild polio cases at record lows, 2017 was the first year where more cases 

of cVDPV were recorded than the wild poliovirus, a trend that is expected to continue.

• Only IPV vaccines are used now in Australia and form part of our vaccination program 

for children.
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• Vaccination against polio is part of Australia’s program for the immunisation of 

children. IPV (inactivated polio vaccine) is given to infants at 2, 4 and 6 months and a 

final vaccination at 4 years.

• Two doses of inactivated polio vaccine (IPV) are 90% effective or more against polio; 

three doses are 99% to 100% effective.

• A person is considered to be fully vaccinated if he or she has received four 

doses of IPV.

• PPS- happens in some people who have recovered from polio. It starts an average of 

35 years after the original polio and may eventually make it hard to breathe. PPS may 

cause the muscles to shrink. Polio Australia estimates that Australia has some 

400,000 polio survivors. But in recent years adults who suffered minor illnesses or 

had mild muscle weakness during the earlier epidemics are now also suffering Post-

Polio Syndrome with unanticipated muscle weakness and atrophy.

• Polio Infection:

• Most people who get infected with poliovirus (about 72 out of 100) will not 

have any visible symptoms.

• About 1 out of 4 people with poliovirus infection will have flu-like symptoms.

• A smaller proportion of people with poliovirus infection will develop other, 

more serious symptoms that affect the brain and spinal cord:

• Paresthesia (feeling of pins and needles in the legs)

• Meningitis (infection of the covering of the spinal cord and/or brain) 

13



occurs in about 1 out of 25 people with poliovirus infection

• Paralysis (can’t move parts of the body) or weakness in the arms, legs, 

or both, occurs in about 1 out of 200 people with poliovirus infection

• Between 2 and 10 out of 100 people who have paralysis from 

poliovirus infection die, because the virus affects the muscles that help 

them breathe

• Even children who seem to fully recover can develop new muscle pain, 

weakness, or paralysis as adults, 15 to 40 years later. This is called post-

polio syndrome.

• Note that “poliomyelitis” (or “polio” for short) is defined as the paralytic disease. So 

only people with the paralytic infection are considered to have the disease.
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• Antibody - A protein found in the blood that is produced in response to foreign 

substances (e.g., viruses) invading the body. Antibodies protect the body from disease 

by binding to these organisms and destroying them.

• Antigen - A pathogen (bacteria, viruses, fungi) or toxin that causes disease.  The 

presence of antigens in the body triggers an immune response, including the 

production of antibodies and activates specialized white blood cells.

• Pathogen - An agent of disease such as a virus, bacterium, parasite or fungus.

• SARS-CoV-2 - The official name of the virus that causes the disease known as COVID-

19. It is part of a bigger family of viruses called coronaviruses. 

• Spike protein - A glycoprotein (a glycoprotein is a protein with sugars on the surface 

of the protein) that protrudes from the envelope of some viruses (such as a 

coronavirus) and facilitates entry of the virion into a host cell by binding to a receptor 

on the surface of a host cell followed by fusion of the viral and host cell membranes.

• Variant (mutation) - Tiny changes in the virus that can occur to the genetic 

information that occur during the process of replication. As of 15th August 2021 there 

have been over 28,000 genetic mutations identified in the SARS-CoV-2 genome and 

over 690 RBD site mutations (Receptor Binding Domain) on the spike protein which 

determines the capacity of the virus to bind to a receptor on the surface of host cell. 

The SARS-CoV-2 binds to a receptor on the surface of our cells known as ACE2 

(Angiotensin Converting Enzyme 2) which allows entry of the SARS-CoV-2 to enter the 

cell.
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• Your immune system is a large network of organs, white blood cells, proteins 

(antibodies and others) and chemicals. This system works together to protect you 

from foreign invaders (bacteria, viruses, parasites, fungi and toxins) that cause 

infection, illness and disease.

• The immune system’s job is to protect the body from infection. It recognises invaders 

such as bacteria, viruses and fungi as well as abnormal cells. It mounts an immune 

response to help the body fight the invasion.

• When harmful microbes (tiny particles) enter and invade the body, the body produces 

white blood cells to fight the infection. The white blood cells identify the microbe, 

produce antibodies to fight it, and help other immune responses to occur. They also 

'remember' the attack.
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• First line defences - Skin produces oils and secretes other protective immune system 

cells. Mucous membranes line the respiratory, digestive, urinary and reproductive 

tracts. These membranes secrete mucus, which lubricates and moistens surfaces. 

Germs stick to mucus in the respiratory tract and then are moved out of the airways 

by hair-like structures called cilia. Tiny hairs in your nose catch germs. Enzymes found 

in sweat, tears, saliva and mucus membranes as well as secretions in the vagina all 

defend and destroy germs.

• Stomach and bowel - You also have beneficial (good) bacteria in your intestines that 

kill harmful bacteria.

• Tonsils and adenoids - They have immune cells that produce antibodies to protect you 

from foreign invaders that cause throat and lung infections.

• Lymph nodes - They also are part of your body’s lymphatic system. Lymph nodes 

contain immune cells that analyze the foreign invaders brought into your body. They 

then activate, replicate and send the specific lymphocytes (white blood cells) to fight 

off that particular invader. You have hundreds of lymph nodes all over your body, 

including in your neck, armpits, and groin. Swollen, tender lymph nodes are a clue 

that your body is fighting an infection.

• Complement system - It is a complex system of more than 30 proteins that act in 

concert to help eliminate infectious microorganisms. Specifically, the complement 

system causes the lysis (bursting) of foreign and infected cells, the phagocytosis 

(ingestion) of foreign particles and cell debris, and the inflammation of surrounding 
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tissue.
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• White blood cells - White blood cells are a key part of your immune system. There are 

many white blood cell types in your immune system. Each cell type either circulates in 

your bloodstream and throughout your body or resides in a particular tissue, waiting 

to be called into action. Each cell type has a specific mission in your body’s defence 

system. Each has a different way of recognizing a problem, communicating with other 

cells on the defence team and performing their function.

• Antibodies - They do this by recognising substances called antigens on the surface of 

the microbe, or in the chemicals they produce, which mark the microbe or toxin as 

being foreign. The antibodies then mark these antigens for destruction. There are 

many cells, proteins and chemicals involved in this attack.

• Spleen - It also filters your blood, destroying old and damaged red blood cells.

• Thymus - The specific task of this type of white blood cell is to learn to recognize and 

remember an invader so that an attack can be quickly mounted the next time this 

invader is encountered.

• Bone marrow - Your bone marrow makes billions of new blood cells every day and 

releases them into your bloodstream. These specialized stem cells are called 

hematopoietic stem cells is an immature cell that can develop into all types of blood 

cells, including white blood cells, red blood cells, and platelets. Hematopoietic stem 

cells are found in the peripheral blood and the bone marrow.
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• What is innate immunity? 

• Innate immunity, also known as genetic or natural immunity, is immunity that 

one is born with. This type of immunity is written in one’s genes, offering 

lifelong protection. The innate immune response is fast acting and non-

specific, meaning it does not respond differently based on the specific 

pathogen that it detects.

• The innate immune system encompasses physical barriers and chemical and 

cellular defences.

• Physical barriers protect the body from invasion. These include things like the 

skin and eyelashes.

• Chemical barriers are defence mechanisms that can destroy harmful agent. 

Examples include tears, mucous, and stomach acid.

• Cellular defences of the innate immune response are non-specific. These 

cellular defences identify pathogens and substances that are potentially 

dangerous and takes steps to neutralize or destroy them. These include 

antibodies and certain type of white blood cells.

• What is adaptive immunity?

• Adaptive or acquired immunity is an organism’s acquired immunity to a 

specific pathogen. Adaptive immunity is not immediate, nor does it always 

last throughout an organism’s entire lifespan, although it can. The adaptive 
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immune response is marked by types of white blood cells call T and B 

lymphocytes which work together to release many antibody copies to 

neutralize or destroy the target pathogen.

• The first time the body encounters a novel disease agent its response is known 

as the primary immune response. When the B lymphocytes, or B cells, 

encounter a novel pathogen, they create antibodies specific to the pathogen 

which are designed to destroy or neutralize it.

• Simultaneously, B cells create memory cells, which are a type of B cell that 

survives for decades and can detect the pathogen during subsequent 

exposure.

• It takes the body time to create antigen-specific antibodies the first time, and 

therefore this response takes longer than subsequent responses. If an 

organism encounters the same pathogen a second time, the immune system’s 

response will be faster and more robust than the primary immune response. 

This increased speed is thanks to the memory cells.

• Another type of adaptive immunity is passive immunity. Passive immunity 

occurs when an organism receives external antibodies that protect against a 

disease. This protection can occur from mother to baby through the placenta 

or via breast milk, or by injection to defend against a specific disease.

• Vaccines work by stimulating the adaptive immune response.
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• The innate response the circulating IgM and IgG antibodies are broad acting non-

specific antibodies and help in the identification and destruction of pathogens.

• IgG’s of the adaptive response are specific to the pathogen and are produced from 

the memory cells of the adaptive immune response.

• Anamnestic response - Any immunological response in which a second or subsequent 

exposure to an antigen causes a greater and more rapid reaction than that elicited by 

the initial exposure. It is a manifestation of immunological memory – ie adaptive 

immunity. This is what vaccination aims to achieve by exposing the immune system to 

and antigen.

• The “Stimulus” can either be via an exposure to a pathogen or toxin or to a vaccine 

and in each case is it the immune response to an antigen, be it a natural antigen or 

man made antigen as in a vaccine.
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Innate Immune Response:

• If an invading pathogen gets past this physical barrier, our second line of defence—

the innate immune system—kicks in, where our white blood cells start getting 

involved. We have several different types of white blood cells in our bodies and while 

they’re all involved in fighting off infections, they each have slightly different roles.

• First up, the white blood cells that are part of our innate immune system respond 

very quickly to invading pathogens or other foreign particles (also called antigens) 

that they detect. Their role is to track microbes down, capture them and then engulf 

them, leading to their destruction.

Adaptive Immune Response:

• After that, it’s time for the pathogen police to bring in a set of white blood cells, 

called lymphocytes. These cells are part of our specific (or adaptive) immune system 

and are the third line of defence. Unlike the more generalised response of the cells of 

the innate immune system, which respond the same way to every invader, 

lymphocytes have the power and specialised means to mount targeted attacks.

• Lymphocytes know if they’ve encountered a particular invader before because they 

have special antennae on their surface known as receptors that will only respond to 

one particular target antigen. Some lymphocytes have the job of producing the right 

antibodies to target a pathogen or the toxin produced by it, while other lymphocytes 

go in for the kill, destroying pathogen-infected tissues. They’ll then remember this 
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antigen for next time so that they can mount a faster, bigger and more sustained 

attack against the invaders before they can cause serious harm.

• It’s this ‘memory’ ability of the immune system that immunisation so cleverly exploits. 

A successful vaccine introduces the immune system to disease-specific antigens, 

enabling it to remember the best way to fight off the invader if it turns up.
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• A vaccine is a substance which arouses the immune system to produce immunity 

against a particular disease before you come in contact with the actual disease 

causing organism.

• A vaccine usually consists of dead or weakened pathogens but vaccines can also 

contain only antigens. An antigen is the part of the pathogen that makes the body 

produce antibodies. 

• Whenever a pathogen enters your body, your body prepares antibodies (Y shaped 

proteins) against it. Then your immune system, along with these antibodies, destroys 

the pathogens. When antibodies are produced, your body produces memory cells as 

well. 

• When the same pathogen enters your body again, these memory cells instruct your 

body to immediately produce the antibodies against the particular pathogen and 

keep you free from getting infected again.
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• Whole virus vaccines use a weakened (attenuated) or deactivated form of the 

pathogen that causes a disease to trigger protective immunity to it.  There are two 

types of whole virus vaccines. Live attenuated vaccines use a weakened form of the 

virus, which can still grow and replicate, but does not cause illness. Inactivated 

vaccines contain viruses whose genetic material has been destroyed by heat, 

chemicals or radiation so they cannot infect cells and replicate, but can still trigger an 

immune response.

• Attenuated Vaccine - Pros and Cons:

• Well-established technology

• Strong immune response

• Immune response involves B cells and T cells

• Relatively simple to manufacture

• Unsuitable for people with compromised immune systems

• May trigger disease in very rare cases

• Relatively temperature sensitive, so careful storage necessary

• Inactivated Vaccine – Pros and Conse:

• Well-established technology

• Suitable for people with compromised immune systems

• No live components, so no risk of the vaccine triggering disease

• Relatively simple to manufacture

• Relatively stable
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• Booster shots may be required

• A toxoid is an inactivated toxin (usually an exotoxin) whose toxicity has been 

suppressed either by chemical (formalin) or heat treatment, while other properties, 

typically immunogenicity, are maintained. Toxins are secreted by bacteria, whereas 

toxoids are altered form of toxins; toxoids are not secreted by bacteria. They create 

immunity to the parts of the germ that cause a disease instead of the germ itself. That 

means the immune response is targeted to the toxin instead of the whole germ.
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• Subunit / Conjugate (more broadly subunit, recombinant, polysaccharide, and 

conjugate) vaccines - Rather than injecting a whole pathogen to trigger an immune 

response, subunit vaccines (sometimes called acellular vaccines) contain purified 

pieces of it, which have been specially selected for their ability to stimulate immune 

cells. Because these fragments are incapable of causing disease, subunit vaccines are 

considered very safe. There are several types: protein subunit vaccines contain 

specific isolated proteins from viral or bacterial pathogens; polysaccharide vaccines 

contain chains of sugar molecules (polysaccharides) found in the cell walls of some 

bacteria; conjugate subunit vaccines bind a polysaccharide chain to a carrier protein 

to try and boost the immune response.

• Pros and Cons:

• Well-established technology

• Suitable for people with compromised immune systems

• No live components, so no risk of the vaccine triggering disease

• Relatively stable

• Relatively complex to manufacture

• Adjuvants and booster shots may be required

• Determining the best antigen combination takes time

• Viral Vector vaccines - Viral vector-based vaccines differ from most conventional 

vaccines in that they don’t actually contain antigens, but rather use the body’s own 

cells to produce them. They do this by using a modified virus (the vector) to deliver 

23



genetic code for antigen, in the case of COVID-19 spike proteins found on the surface 

of the virus, into human cells. By infecting cells and instructing them to make large 

amounts of antigen, which then trigger an immune response, the vaccine mimics what 

happens during natural infection with certain pathogens - especially viruses. This has 

the advantage of triggering a strong cellular immune response by T cells as well the 

production of antibodies by B cells.

• Pros and Cons:

• Well-established technology

• Strong immune response

• Immune response involves B cells and T cells

• Previous exposure to the vector could reduce effectiveness

• Relatively complex to manufacture

• Nucleic acid vaccines – these use genetic material from a disease-causing virus or 

bacterium (a pathogen) to stimulate an immune response against it. Depending on the 

vaccine, the genetic material could be DNA or RNA; in both cases it provides the 

instructions for making a specific protein from the pathogen, which the immune 

system will recognise as foreign (an antigen). Once inserted into host cells, this genetic 

material is read by the cell’s own protein-making machinery and used to manufacture 

antigens, which then trigger an immune response.

• Pros and Cons:

• Immune response involves B cells and T cells

• No live components, so no risk of the vaccine triggering disease

• Relatively easy to manufacture

• Some RNA vaccines require ultra-cold storage

• Never been licensed in humans

• Booster shots may be required
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• The process of making protein from DNA is known as the “Central Dogma”. However, 

it is not a linear step, but instead requires two steps: Transcription and Translation, 

with an intermediate molecule, RNA.

• DNA → RNA → Protein

• Each strand of DNA has a specific sequence of four nucleotides: A (adenine), T 

(thymine), C (cytosine), and G (guanine). The bases always pair up with one another 

in the same way and are said to be “complementary”: A pairs with T, and C pairs with 

G. This base pairing stabilizes the structure of DNA in the form of the double helix. 

This pairing allows a strand to be copied into a second strand. It also allows DNA to be 

transcribed into mRNA, where each mRNA strand is a copy of a specific gene. 

Transcription occurs in the nucleus of eukaryote cells.

• The mRNA then moves from the nucleus in the cytoplasm where translation occurs.

• During translation, which occurs in ribosomes, the information carried in mRNA 

molecules is used to create proteins. The building blocks of proteins are amino acids, 

and the specific sequence of nucleotides in the mRNA molecule provides the code for 

a specific sequence of amino acids. As such, one code is literally translated into 

another code: a chain of nucleotides in the mRNA becomes a chain of amino acids 

called a polypeptide chain. A polypeptide chain bends and folds on itself to form the 

proteins that will carry out the functions of a cell. Final processing to form the 

functional protein occurs in the endoplasmic reticulum.
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• Covid-19 viral vector-based vaccines use our normal cell processes to safely produce 

the SARS-CoV-2 spike (S) glycoprotein antigen, which activates both antibody and cell-

mediated immune responses. 

1. What is a Viral Vector Vaccine?

• Viral vector-based vaccines use a harmless, attenuated adenovirus as a vector 

to deliver genetic instructions (DNA) to our cells to make the SARS-CoV-2 

spike glycoprotein. Adenoviruses are a group of DNA viruses that commonly 

cause colds.

• It uses a replication-deficient chimpanzee viral vector based on a weakened 

version of a common cold virus (adenovirus) that causes infections in 

chimpanzees and contains the genetic material of the SARS-CoV-2 virus spike 

protein

• The chimpanzee adenovirus used does not cause disease in humans and has 

been further genetically modified so as to remove any risk of it causing 

disease in humans.

• During manufacturing, DNA coding for the SARS-CoV-2 spike glycoprotein is 

inserted into the adenoviral vector, which acts as a delivery system which 

brings the genetic information into our cells which is then used to make the 

SARS-CoV-2 spike glycoprotein. The adenoviral vector is genetically modified 

so that it cannot replicate or cause infection.
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• Note: A glycoprotein is simply a protein which has sugar molecules added to it.

Many important proteins in the human body are glycoproteins and the 

addition of sugar molecules (the process of addition of sugar molecules to a 

protein is called glycosylation) is important for the proper functioning of these 

proteins.

2. How does the vaccine work?

• Once inside our cells, DNA encoding the SARS-CoV-2 spike glycoprotein is 

released from the viral vector in the cell’s nucleus where the body’s cellular 

machinery transcribes the DNA into messenger RNA (mRNA). The mRNA then 

moves from the nucleus into the cytoplasm of our cells where it is used to 

make the SARS-CoV-2 spike glycoprotein antigens. The viral vector, DNA 

fragment and mRNA transcript are then rapidly broken down and disposed of 

by our cells.

3. What happens next?

• Next, the SARS-CoV-2 spike glycoprotein antigen is temporarily displayed on 

the surface of our cells, where it is recognised as foreign and activates B 

(antibody-mediated) and T (cell-mediated) cells of the immune system.

• Antibody-mediated responses directed against the SARS-CoV-2 spike 

glycoprotein are important for blocking the virus from entering our cells. 

Activation of cell-mediated immune responses are involved in central role in 

providing long-term protection ie memory of the SARS-CoV-2 so the body can 

mount a quicker and stronger defense against the virus.

25



1. Can I get Covid-19 from the vaccine?

• Viral vector-based COVID-19 vaccines are non-infectious (they do not contain 

whole or live virus) and are modified so that the viral vector cannot replicate 

inside our cells. Therefore, there is no risk of a viral vector-based vaccine 

causing COVID-19 or any other viral infection.

2. Is this a new vaccine technology?

• Viral vector-based vaccines are a newer vaccine platform, but not new 

technology

• Viral vector therapeutics (e.g., gene therapy, animal and human vaccines) 

have been studied for over four decades, with a well-established 

manufacturing and safety profile. Recently, this technology has been used to 

develop vaccines to respond to recent Ebola outbreaks.

3. Will the vaccine affect or interact with my DNA?

• Viral vector-based vaccines do not affect or interact with our DNA

• Genetic material delivered by a viral vector is genetically stable and does not 

integrate or interact with our DNA. Human cells break down and get rid of the 

viral vector and DNA as soon as they have finished using its instructions.
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1. What are mRNA vaccines and how do they work?

• All vaccines work by triggering the body’s immune system to build up 

protective antibodies against a bacteria or virus without actually making you 

sick. Most traditional vaccines rely on a weakened or inactivated form of the 

agent to trigger this immune response.

• Messenger RNA vaccines, or mRNA vaccines, are different. mRNA works like a 

recipe. It delivers instructions that teach the body’s cells how to make an 

immune-stimulating protein, which triggers the development of antibodies 

that keep a germ from making you sick.

• mRNA vaccines are injected into the upper arm like most traditional vaccines. 

A lipid droplet delivers the mRNA to cells, which pick up the mRNA’s 

instructions for making the protein.

2. What happens next?

• The mRNA tell the body’s cells how to make a spike protein, one of the same 

proteins found on the surface of the virus that causes COVID-19. 

• Next, the SARS-CoV-2 spike glycoprotein antigen is temporarily displayed on 

the surface of our cells, where it is recognized as foreign and activates B 

(antibody-mediated) and T (cell-mediated) cells of the immune system.

• Antibody-mediated responses directed against the SARS-CoV-2 spike 

glycoprotein are believed to be important for blocking the virus from entering 
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our cells. Activation of cell-mediated immune responses are expected to play a 

central role in providing us long-term protection.
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1. Can I get Covid-19 from the vaccine?

• You cannot get COVID-19 or other infections from an mRNA vaccine

•mRNA vaccines don’t actually contain 

the virus that causes COVID-19, so 

they can’t infect you. That said, it’s 

normal to experience body aches or 

a low-grade fever shortly after 

getting vaccinated. These are signs 

that your body is launching a 

protective immune response and 

that the vaccine is doing its job.
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2. Is this a new vaccine technology?

• Though most of us learned about mRNA from COVID-19, this wasn’t something 

scientists conceived of when the pandemic began. Researchers have been 

studying mRNA vaccines for influenza, Zika, rabies, and other infections for 

many years. mRNA technology has even played a role in the development of 

certain cancer treatments.

• With the basic mRNA technology already in place, experts could quickly adapt 

that technology to develop vaccines aimed at COVID-19 as soon as the 

necessary information about the coronavirus had been gathered.

3. Do mRNA vaccines affect a person’s DNA?

• No. mRNA doesn’t go near the part of the cell where DNA is kept. And it 

doesn’t stick around in the body for long. It degrades within 24 to 48 hours 

after the injection.
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• Vaccine efficacy - While this type of study is considered the gold standard to confirm 

the protective effects of vaccination, there are important limitations. Clinical trials are 

often performed in healthy populations, and usually exclude people with medical 

conditions and pregnant women. For vaccines that need multiple doses, people are 

more likely to follow the vaccine schedule if they are enrolled in a trial than they 

would in “real life”. Clinical trials usually enrol too few people to see changes in rare 

but important outcomes, such as hospital admission or death.

• Vaccine effectiveness - Refers to the reduction in clinical outcomes due to vaccination 

in the “real world” after a program has been implemented. These outcomes may 

include disease incidence, or other measures such as general practice attendance 

with disease, or hospital admission with disease. Vaccine effectiveness is often lower 

than vaccine efficacy, because it includes people in whom the immune responses to 

vaccines may not be as strong as healthy people in clinical trials, and because 

adherence to vaccine schedules may not be as good as in clinical trials. Vaccine 

effectiveness is usually estimated from observational studies.

• Vaccine impact This includes factors such as vaccine coverage and effectiveness, as 

well as potential indirect protection due to a reduction in disease spread (“herd 

protection”). The degree of indirect protection depends on how contagious the 

disease is, how different populations come into contact with each other, how many 

people get vaccinated, and the degree to which vaccination reduces disease spread. 

The effect of vaccination on disease spread in the population may be different to the 
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protection against the disease in individuals.
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Clinical Trials:

• Phase 1 clinical trials usually include a few dozen healthy adult volunteers. They focus 

primarily on establishing that the vaccine is safe, and also on demonstrating that the 

vaccine induces an immune response.

• Phase 2 clinical trials have hundreds of volunteers, and can include specific groups for 

whom the new vaccine is intended. For example older adults, children or people with 

pre-existing medical conditions. These trials aim to test whether the vaccine causes 

an immune response and confirm that it is safe with only minor side effects, such as a 

mild headache etc.

• Phase 3 clinical trials include many thousands of participants. They aim to test 

whether a vaccine is effective in preventing people from getting the disease – in this 

case COVID-19. Phase 3 trials also thoroughly assess the vaccine for safety and side 

effects. In a Phase 3 trial, researchers will compare data between vaccinated people 

and those who received a placebo (a normal saline injection which does not contain 

the vaccine). The researchers and the participants do not know who got the vaccine 

and who got the placebo. These are called double blind studies and are the gold 

standard for clinical trials. They compare the frequency of infection, disease severity 

and any reported side effects between the two groups. The data collected is used to 

establish the efficacy of the vaccine.

• Phase 4 studies are done after a vaccine has been approved for use and is being used 

in the general population. This phase is designed to monitor the effectiveness of the 
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approved vaccine in the general population and to collect information about any 

adverse effects associated with widespread use over longer periods of time. 

For COVID-19 vaccines, some of these phases have been combined by running them in 

parallel instead of in sequence. For example, in Phase 1 and 2 trials, results are analysed

after the data is collected from the first few dozen volunteers. The trial then proceeds to 

phase 2 which involves hundreds more. Some Phase 3 studies have started once 

preliminary data from phase 1 and 2 trials were available. Having these ‘overlapping’ time 

frames has helped develop COVID-19 vaccines quickly, to make them available earlier to 

save lives. Also, it typically takes much longer (often several years in normal 

circumstances) to enroll enough participants and investigators ie doctors in the phase 3 

clinical trials. With the development of the Covid-19 vaccines, the money governments 

provided to the vaccine developers provided the financial resources for the rapid 

establishment of clinical trials, including the recruitment of the participants. Clearly the 

urgency of the pandemic made it much easier to recruit participants so the thousands of 

participants required for an effective phase 3 clinical trial could be done quickly without 

compromising the quality and validity of the data collected.

In Australia all vaccines (in fact all pharmaceuticals) regulated by the TGA (Therapeutic 

Goods Administration) are monitored for any and all adverse event/side effects as part of 

the ongoing surveillance of the safety and effectiveness of all vaccines.

For the Covid-19 vaccines the data gathered by the TGA is in the public domain and can 

be found on the TGA website at the following link and links within this web page: 

https://www.tga.gov.au/covid-19-vaccine-safety-monitoring-and-reporting
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For example, the Pfizer BioNTech mRNA Covid-19 vaccine, the phase 3 clinical trial 

involved 43,000 participants. Primary efficacy analysis demonstrates vaccine to have an 

efficacy of 95% against developing COVID-19 beginning 28 days after the first dose. 

There were 170 confirmed cases of COVID-19 were identified, with 162 observed in the 

placebo (unvaccinated) group versus 8 observed in the vaccinated group. Efficacy is 

calculated as follows: (1-(8/170))x100=95.3%. This information was published on the 

Pfizer website on 18th November 2020.

The following information is from the WHO website:

• The Oxford/AZ vaccine has an efficacy of 63 % against symptomatic SARS-CoV-2 

infection. Longer dose intervals within the 8 to 12 weeks range are associated with 

greater vaccine efficacy.

• J&J vaccine - 28 days after inoculation the J&J vaccine (aka as Janssen vaccine) was 

found to have an efficacy of 85% against severe disease and 93% against 

hospitalization. A single dose of Janssen vaccine was found in clinical trials to have an 

efficacy of 66.9% against symptomatic moderate and severe SARS-CoV-2 infection. 

• Pfizer BioNTech COVID-19 vaccine has an efficacy of 95% against symptomatic SARS-

CoV-2 infection.

• Moderna vaccine has been shown to have an efficacy of approximately 94% in 

protecting against COVID-19, starting 14 days after the first dose.
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• The Pfizer BioNTech and Moderna vaccines are mRNA vaccines. The J&J (aka Janssen) 

vaccine is viral vector vaccine similar to the Oxford AstraZeneca vaccine.

• Vaccine effectiveness - Refers to the reduction in clinical outcomes due to vaccination 

in the “real world” after a vaccine program has been implemented. These outcomes 

may include disease incidence, or other measures such as general practice 

attendance with disease, or hospital admission with disease. Vaccine effectiveness is 

often lower than vaccine efficacy, because it includes people whose immune 

responses to vaccines may not be as strong as healthy people in clinical trials, and 

because adherence to vaccine schedules may not be as good as in clinical trials. 

Vaccine effectiveness is estimated from observational studies where data is collected 

by the relevant public health bodies charged with this task, ie the TGA in Australia, 

Public Health England and the CDC (Centers for Disease Control and Prevention).

From CDC as part of their “Morbidity and Mortality Weekly Report” there is an article 

dated 13th August 2021 titled in part: “Effectiveness of COVID-19 Vaccines in Preventing 

Hospitalization Among Adults Aged ≥65 Years” the Summary said the following:

• What is already known about this topic?

• Clinical trials of COVID-19 vaccines currently authorized for emergency use in 

the United States (Pfizer-BioNTech, Moderna, and Janssen [Johnson & 

Johnson]) have shown high efficacy in preventing symptomatic (including 

moderate to severe) COVID-19.
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• What is added by this report?

• Among adults aged 65–74 years, effectiveness of full vaccination for preventing 

hospitalization was 96% for Pfizer-BioNTech, 96% for Moderna, and 84% for 

Janssen COVID-19 vaccines; among adults aged ≥75 years, effectiveness of full 

vaccination for preventing hospitalization was 91% for Pfizer-BioNTech, 96% for 

Moderna, and 85% for Janssen COVID-19 vaccines.

• What are the implications for public health practice?

• Efforts to increase vaccination coverage are critical to reducing the risk for 

COVID-19–related hospitalization, particularly in older adults.

32



• These numbers are less than seen on other websites for the total number of cases 

and deaths reported and is based on the data published by the Centers for Disease 

Control and Prevention (CDC). This does not in any way limit the statistical 

significance of the data in the table.

• As we know the risk of severe disease and the possibility of dying increases with age 

and these data clearly show this correlation.
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• This information is readily available on the CDC website (Centers for Disease Control 

and Prevention) and is updated daily.

• Vaccination with the Pfizer BioNTech vaccine stated on 14th December 2020.

• From 1st January 2021 up to 30th August 2021 there have been approximately 300,000 

deaths in the USA.

• If you contract Covid-19 the death rate is ca. 1,600 deaths per 100,000 infections for 

the overall population.

• What this table shows is whilst a small percentage of fully vaccinated people can still 

contract Covid-19, there is an even smaller likelihood of fully vaccinate people dying.

• If you are fully vaccinated the death rate is 6.2 deaths per 100,000 infections.

34



• This information is further breakdown of the data in the previous slide.

• For the purpose of surveillance, a vaccine breakthrough infection is defined as the 

detection of SARS-CoV-2 RNA or antigen in a respiratory specimen collected from a 

person ≥14 days after they have completed all recommended doses of a U.S. Food 

and Drug Administration (FDA)-authorized COVID-19 vaccine. The reason for the 

detection of the viral RNA is the genetic material in the SARS-Cov-2 virus is RNA. 

Many virus are RNA virus rather than DNA viruses.

For the fully vaccinated:

• Overall your chances of contracting Covid-19 is very low, however, once infected the 

chance of being hospitalized is still significant with 24% of those being hospitalized 

dying.

• Of the 2,473 deaths of those who were fully vaccinated, 87% of the deaths were in 

those 65 years of age and over.
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• Whilst the age ranges are not exactly the same as for the data from the USA, the story 

is the same, the older you are the more likely you are to die from Covid-19.
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• Data up to 3rd September 2021.

• Data is from the Australian Government Department of Health website. 

https://www.health.gov.au/news/health-alerts/novel-coronavirus-2019-ncov-health-

alert/coronavirus-covid-19-case-numbers-and-statistics.

• Please note that a large number of the deaths in the over 70 age range were 

associated with the Covid-19 alpha strain outbreak in Victoria in 2020 and occurred in 

aged care facilities which we know this is where our most vulnerable members of 

society live.
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• This information is readily available on the Therapeutic Goods Administration (TGA) 

website and is updated weekly.

• Up to 12th September, approximately 10.8 million doses of the Oxford AZ Vaccine had 

been administered in Australia

• Women in younger age groups seem to be slightly more likely to develop clots in 

unusual locations, such as the brain or abdomen, which have more serious outcomes. 

Eight people have died as a result of TTS. In Australia, the risk of dying from TTS after 

vaccination is less than 1 in a million (people receiving a first dose).
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• The overall death rate in Australia of ca 1,500 deaths per 100,000 cases is consistent 

with what is seen in the USA and England.

• We know the death rate increases with age, but even for those under the age of 50, 

the risk of dying (35 deaths per 100,000) case is 470 times higher than the risk of 

dying from TTS as a results of being vaccinated with the Oxford AstraZeneca vaccine.

• For those between 50 and 69 the risk of dying is over 9,700 time greater and for 

those 70 and over, the risk is 270,000 times greater.

• There is no doubt you are taking a significant risk if you feel you prefer to get the 

Pfizer BioNTech (or the similar mRNA Moderna) vaccine when the Oxford 

AstraZeneca vaccine is in abundant supply.
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• For adult vaccinations not all are given at age 50 eg free influenza vaccination comes 

in at age 65 unless you are considered as being at risk, and herpes zoster (Shingles) at 

age 70 to 79.

• Because of childhood vaccination programs, diseases such as dipheria, measles, 

whooping cough, mumps, polio, german measles and chickenpox are either virtually 

unknown or are extremely rare in Australia.
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