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Summary 

• Immunisation against infectious disease has probably saved more lives than any other 
public health intervention apart from the provision of clean water. 

• A review of 587 life-saving interventions and their cost-effectiveness indicated that 
routine immunisation programmes for children were among the ones with better cost
effectiveness. 

• . At least 162 published economic evaluations of vaccines have been carried out from 
1969 to 1998. They consistently show that immunisation is an excellent investment: 
highly cost-effective and usually cost saving for vaccines that are currently 
recommended for universal use. 

• Past successes of the vaccination programme include the eradication of smallpox, the 
near eradication of polio and control of many other diseases such as those caused by 
Haemophilus injluenzae B, diphtheria, pertussis and measles. An example of one such 
success in Ireland is the 10-fold decrease in the incidence of invasive Hib disease seen 
subsequent to the introduction of Hib vaccine in 1992. 

• There are few reasons for refraining from vaccinating a child. Unfortunately several 
false contraindications have prevented some children from being immunised. 

• Extraordinarily high safety standards have been imposed on vaccines as a result of 
several characteristics of vaccines and of vaccine use. These include the fact that most 
vaccines are given to otherwise healthy individuals (usually children and often 
repeatedly), the widely held view that vaccines are natural and the fact that many 
governments have made vaccination mandatory. 

• Vaccines are neither 100% safe nor 100% effective. In the last decade,· however, 
various changes in vaccine production and administration have reduced the number of 
adverse events and resulted in safer vaccines. 

• Many conditions with an onset in early childhood, such as autism, convulsions, and 
sudden infant death syndrome, do not have an obvious cause. As children are 
immunised at a time when these disorders manifest themselves for the first time it is 
inevitable that on occasion their onset follows immunisation. It may then be assumed 
that immunisation caused the problem. 

• The scare following publication of the mistaken theory that pertussis vaccine was a 
significant cause of brain damage is an example of what can happen when preliminary 
research is made public. Some children died unnecessarily because their parents 
refused to have them vaccinated. Another example is the recent controversy over the 
MMR vaccine and autism and bowel problems. 

• The possibility of disease such as diphtheria resurfacing was highlighted by the recent 
resurgence of diphtheria in parts of Eastern Europe during the 1990s. 

• A child is far more likely to be seriously injured by one of these diseases than by any 
vaccine. While any serious injury or death caused by vaccines is too many, it is also 
clear that the benefits of vaccination greatly outweigh the slight risk, and that many 
more injuries and deaths would occur without vaccinations. 

• Many parents have reservations about getting vaccinations for their children. There 
can be many reasons for fear of or opposition to vaccination. Some people have 
religious or philosophic objections. Some see mandatory vaccination as interference 
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by the government into what they believe should be a personal choice. Others are 
concerned about the safety or efficacy of vaccines or may believe that vaccine
preventable diseases do not pose a serious health risk. 

• Parents have a right to objective information prior to deciding whether to immunise 
their children. Consent for vaccination is truly 'informed' when the members of the 
public know the risks and benefits and make voluntary decisions. 

• Poor vaccine uptake rates continue to be a concern in Ireland. Because uptake rates 
have not reached set targets which would ensure herd immunity, we are still seeing 
outbreaks of vaccine preventable diseases. A measles outbreak occurred in Dublin in 
early 2000, for example, which led to at least 6 admissions to intensive care and two 
measles related deaths. 

• Regional immunisation co-ordinators should be appointed to co-ordinate services and 
monitor uptake in all health board areas. 

• All health care providers who administer vaccines are required to discuss the potential 
risks and benefits of immunisation. In these situations, risk communication is a 
necessary skill. 

• The issue of appropriate compensation for the small number of children who 
experience vaccine related adverse effects is one that should be addressed at national 
level. . 

• Surveillance of vaccine associated adverse effects is important and resources should 
be made available at a time of increasing vaccine activity. 

• Immunisation has been shown to be both safe and effective and should be promoted 
and encouraged by all health professionals in Ireland. 
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Introduction 

Immunisations are undoubtedly one of the most effective and safest of all health 
interventions. Vaccines are also probably the most efficacious and cost-effective medical 
interventions l

, 2. Immunisation against infectious disease has saved more lives than any other 
public health intervention apart from the provision of clean water3

. •. 

Past successes of the vaccination programme include the eradication of smallpox, the near 
eradication of polio and control of many other diseases such as those caused by Haemophilus 
injluenzae B, diphtheria, pertussis and measles4

• In this country the introduction of the Rib 
vaccine as part of the primary immunisation scheme has been accompanied by a ten-fold 
decrease in the incidence of invasive disease caused by Haemophilus injluenzaeB. 

Nevertheless, the implementation of immunisation programmes faces many challenges. 
Immunisation safety (i.e. ensuring and monitoring the safety of all aspects of immunisation 
including vaccine quality, vaccine storage and handling, vaccine administration and the 
disposal of sharps) is one such challenge that those who advocate the use of vaccines must 
find ways to address5

. 

Vaccination is expected to be a safe medical intervention that will not lead to harm6
. It is 

important, however, to make the following points unambiguously clear: 

• Vaccines are not 100% safe. 

• Vaccines are not 100% effective. 

• Parents have a right to objective information prior to deciding whether to immunise 
their children2

. 

What is immunisation? 
Immunisation is the process of artificially inducing immunity or protection from disease. This 
may be done either by stimulating the body's immune system with a vaccine or toxoid to 
produce antibodies, or through the use of an externally produced antibody. 

The aim of an immunisation programme is to reduce the incidence of, or to eliminate a 
particular disease. Immunisation has both a direct and an indirect effect. The direct effect is 
the protection induced in the individual receiving the immunising agent. The indirect effect is 
the reduction of the incidence of the disease in others - so called 'herd immunity'. 

Deciding whether a particular immunisation programme is successful depends upon a 
comparison of the number of cases of disease prevented with the range, severity, and 
incidence of adverse effects (i.e. a comparison of the risks and the benefits). 

The paradox of a successful immunisation programme is that the more widespread 
immunisation becomes the more attention will be given to vaccine related illness. When 
immunisation rates are low, and the incidence of infectious diseases such as whooping cough 
are high, the risk from the disease is clearly far greater than the risk of harm from the vaccine. 

As immunisation rates increase, though, the disease becomes scarcer and eventually a point 
will be reached at which the risk from the vaccine approximates the risk of contracting the 
disease. It is important, if high immunisation rates are to be obtained, for this 'conflict' 
between the individual (risk of immunisation) and society (benefit of herd immunity) to be 
acknowledged2

. . 
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Vaccine successes 
During the 20th century, substantial achievements have been made in the control of many 
vaccine-preventable diseases. Before the introduction of the diphtheria vaccine in the US in 
1940 one child caught diphtheria every 15 minutes and one died every five hours. Since 1970 
only nine deaths in the US have resulted from diphtheria, the last in an unimmunised child in 
1994. 

Measles has killed a quarter of a million children in England and Wales this century, but such 
deaths in the United Kingdom are now rare. Improvements in living standards have reduced 
the mortality from infectious diseases, but immunisation has also played a large part in the 

. reduction of disease incidence. Paradoxically, the success of immunisation programmes 
means that many parents and health professionals have no experience of many of the diseases 
preventable by immunisation and so do not appreciate how damaging these can be. For 
example, some consider measles a benign disease and one that may even enhance a child's 
immune system, yet of the 270 people in the US who died from measles between 1970 and 
1983, 144 (53%) were healthy children with no predisposing illnesses. 

In 1900, few effective treatment and preventive measures existed to prevent infectious 
diseases. Although the first vaccine against smallpox was developed in 1796, greater than 100 
years later its use had not been widespread enough to fully control the disease. Four other 
vaccines against rabies, typhoid, cholera, and plague had been developed late in the 19th 
century but were not used widely by 19007

• 

Vaccine failure 
There are two main reasons for failure of immunisations: 

• failure of the vaccine delivery system to provide potent vaccines properly to persons 
in need; and 

• failure of the immune response, whether due to inadequacies of the vaccine or factors 
inherent in the host. 

The first category is by far the most important worldwide. The major factor contributing to 
failure of the delivery system is failure to vaccinate; in the developing world this is 
commonly a result of inadequacy of the vaccine supply. Other important factors include 
barriers to immunisations, improper use of vaccines, vaccine ineffectiveness at the time of 
use and factors relating to client attitudes and knowledge. Failure of the immune response 
may be either primary or secondary (loss of protection after initial effectiveness). The 
shortcomings of existing vaccines must not deter us from taking maximal advantage of their 
benefits8

• 

This document draws heavily on information from the literature regarding immunisation in 
the US and Canada, the UK and Australia. Irish information is included where available. The 
document concentrates on the vaccines included in the current primary immunisation 
schedule, particularly those that have been associated with some form of controversy in recent 
years. 
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Childhood immunisation schedule in Ireland 
The current recommended immunisation schedule in Ireland is shown below. 

Table 1: Recommended Childhood Immunisation Schedule9 

Age Immunisation 
Birth - 1 year BCG (not implemented nationally) 
2 months DTaP/ Oral Polio/ Rib 
4 months DTaP/ Oral Polio/ Rib 
6 months DTaP/ Oral Polio/ Rib 
15 months (a) MMR 
4 - 5years I DTaP/ Oral Polio/ MMR 
11 - 12 years • MMR (b) 

10 -14 years BCG (interval of 3 weeks post MMR) (c) 

School leaving Td 

Table reproduced from ImmUnisation GUldelmes for Ireland. National Immunisation Committee, Royal College 
of Physicians of Ireland 

(0) A Single dose of Hib is also recommended if the child presents after age 13 months and has had no previous 
Hib vaccine 
(h) Omit if two previous doses of MMR have been given 
M Only for those who are known to be tuberculin. negative and have had no previous BCG 

A new conjugate vaccine which will protect against meningococcal disease (group C) will be 
introduced in Ireland in October 2000. 

Under the Infectious Disease Regulations 1981 doctors are obliged to notify certain infectious 
diseases to the Medical Officer of Health. The list of notifiable infectious diseases will be 
updated this year to include new emerging infections. The vaccine preventable diseases 
. mentioned above are all statutorily notifiable. Since July 1 st 2000 these diseases are notified to 
the National Disease Surveillance Centre rather than to the Department of Health and 
Children. 

Immunisation uptake rates in Ireland vary from health board area to health board area and 
vary by vaccine. All uptake rates, however, continue to fall short of the 95% uptake target set. 
The uptake rates for 1999 are shown below in table 2. 

Table 2: Immunisation uptake rates for children aged 2 years old at 31 sI December 1999 
Source: D of R&C 

Health Board DTP/DT MMR Hib 
% uptake % uptake % uptake 

Eastern 85 77 84 
Midland 82 70 81 
Mid-Western 81 73 80 
North-Eastern 92 78 92 
North-Western 87 75 87 

South-Eastern 89 87 89 
Southern 86 73 85 
Western 91 82 90 
National rate 86 77 86 
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Contraindications to vaccines 
There are few reasons for refraining from vaccinating a child (Figure 1)3. Contraindications 
are uncommon and most children in whom there is a true permanent contraindication will be 
under the care of a paediatrician. When a child has had a reaction to a vaccine that is severe 
enough to contraindicate further doses this should be notified. Unfortunately several mythical 
contraindications have sprung up over the years and this has prevented some children from 
being immunised (Figure 2). 

Figure 1: Contraindications to immunisation 

All vaccines 

• Acute febrile illness (defer) 

• Serious reaction to a previous dose or a constituent of the vaccine 

Pertussis 

• Evolving neurological problem: such children should always be under the care of a paediatrician, 
and the vaccine should be given once the condition is stable 

All live vaccines 

• Pregnancy 

• Immunosuppression: (such children should always be under the care of a paediatrician) 

BCG 

• Previous BCG with a scar 

• Positive tuberculin test 

Figure 2: Mythical contraindications to immunisation 

• Has already had the disease (applies only to BCG vaccine) 

• Personal or family history of atopy 

• Personal or family history of epilepsy 

• Minor upper respiratory tract symptoms at the time of immunisation 

• Significant reaction to another vaccine 

9 



E'pidemiology of vaccine preventable infectious diseases 
Much of the information in this section is Canadian or American in origin, This has been 
supplemented by Irish data where available, 

Diphtheria 
Diphtheria is an acute communicable disease primarily affecting the upper respiratory tract. It 
is characterized by the formation of a greyish membrane in the respiratory tract with 
surrounding inflammation which may lead to respiratory obstruction, Toxigenic strains of 
Corynebacterium diphtheriae cause the disease. The organism may be harboured in the 
nasopharynx, skin and other sites of asymptomatic carriers. Diphtheria has a case-fatality rate 
of 5% to 10% with the highest death rates occurring among the very young and the elderlyLO. 

The possibility of diphtheria resurfacing is highlighted by the recent resurgence of diphtheria 
in parts of Europe during the 1990s. 

The resurgence of diphtheria in Eastern Europe 
Since 1990, major diphtheria epidemics have been reported in the Newly Independent States 
(NIS) of Eastern Europe with subsequent importation to other European countries, In the 
Russian Federation alone, where most of the cases occurred, the number of reported cases 
went from about 200 to 300 annually in the mid-1970s to almost 2,000 in 1990 to 1991, and 
to over 15,000 by 1993. Major reasons are 

-low immunisation coverage rates among infants and children 

-poor quality of some vaccines 

-waning immunity among adults 

-large movements of the popUlation during recent years. 

From 1990 to 1995, approximately 125,000 cases and 4,000 deaths had been reported in the 
NIS; this represents approximately 90% of cases reported worldwide. The epidemic in the 
NIS started mostly in younger age groups before spreading to older onesLO. 

Diphtheria in Ireland 
The combined DT vaccine was introduced in Ireland in the 1930s. The DTP was introduced in 
1952. There have been no recorded cases of diphtheria in Ireland for many years and the 
WHO target has been achieved. However the diphtheria epidemic that occurred in the former 
Soviet Union countries at the beginning of the 1990s demonstrates the need for ongoing 
primary and booster immunisations by use of the current combination vaccines 11. 

Haemophilus influenzae type b 
Haemophilus injluenzae type b (Hib) causes invasive infections mainly in young children. 
Other serotypes of H injluenzae are commonly associated with asymptomatic nasopharyngeal 
colonization and may cause otitis media, sinusitis, bronchitis, and other upper respiratory tract 
infections. Hib infection also results in a number of clinical syndromes including epiglottitis, 
septicaemia, cellulitis, pneumonia, septic arthritis, and pericarditis. Before immunisation 
became routine, about two-thirds of Hib diseases occurred in children <18 months of age and 
over 80% occurred in children <5 years of age. Mortality associated with Hib disease is 
between 1 % and 5%, and permanent neurologic sequelae occur in 20% to 30% of children 
who survive meningitis lO

. 
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Hib in Ireland 
The Hib vaccine was introduced in Ireland in 1992. There has subsequently been a dramatic 
fall in the incidence of invasive Hib disease. One study examined the incidence of invasive 
Hib disease in Ireland between 1987-95 and discovered that, subsequent to the introduction of 
Hib vaccine in 1992, the incidence decreased 10 fold and in 1995 was 2.6/1 00,000 children 
less than 5 years. This represents seven cases of invasive Hib of which four were Hib 

. .. [? 
memngItIs -. 

Three cases of Haemophilus injluenzae meningitis were notified in the Republic of Ireland in 
1999. 

The majority of cases of Hib disease occur now in children too old to have received primary 
vaccination in infancy or any vaccination at all. The incidence of Hib invasive disease is 
expected to decrease further as more children receive immunisation against Hib in infancyl!. 

Measles 
Measles is a highly infectious acute viral illness characterised by rhinitis, conjunctivitis and 
an erythematous rash and fever. Transmission of the virus is through aerolised droplet spread 
of respiratory and mucous secretions. Infection with the measles virus generally leads to more 
severe disease in infants and adults than in young children. Complications include otitis 
media, pneumonia, and encephalitis. Mortality can be as high as 5% to 10% in the very young 
and malnourished. Serious complications have been reported in 1 in 15 cases and may result 
in hospitalisation and occasional death. Deaths occur mainly in children <5 years of age, 
mostly due to pneumonia and occasionally encephalitis. 

Measles has a worldwide distribution, although marked reductions in its incidence have been 
reported in many countries where measles vaccine has been widely used for many years. It 
continues to be a common disease in many parts of the world, particularly in developing 
countries where it is a major killer of children <5 years of age lO

. 

Measles in Ireland 
Prior to the introduction of the measles vaccine in 1985 there were 5-10,000 cases per year in 
Ireland. The incidence has dropped in recent years, apart from an epidemic in 1993 and an 
outbreak in the Eastern Health Board area in early 2000 which is still on-going and which has 
affected other parts of the country. The latter outbreak is described below in more detail. In 
1988 the MMR vaccine was introduced. Figure 3 shows the number of cases notified in 
Ireland per year between 1982 and 1999. The WHO has set a target to eliminate indigenous 
measles from the European region by the year 2007. In contrast with many other European 
countries, Ireland has been unable to clear the residual measles infection, primarily because of 
poor vaccine uptake rates. National MMR vaccine coverage is approximately 80% but varies 
from health board to health board ll. 
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Figure 3: Number of notifications of measles per annum, Ireland, 1982-1999 
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Mumps 
Mumps is an acute viral disease usually characterized by fever, swelling, and tenderness of 
one or more salivary glands. Prior to the.widespread use of the mumps vaccine, mumps was a 
major cause of viral meningitis in Canada. 

About one-third of exposed susceptible persons develop sub-clinical infections. Most 
infections in children <2 years of age are sub-clinical. Complications are fairly frequent but 
permanent sequelae are rare. Deafness may occur in less than one to five cases per 100,000 
population and is usually transient, but may be permanent occasionally. Mumps encephalitis 
has been reported to be as high as five per 1,000 cases, with a case-fatality rate of around 
1.4%. Mumps infection may involve the testes in 15% to 25% of male cases occurring after 
puberty and the ovaries in 5% of female cases after puberty. Mumps infection during the first 
trimester of pregnancy may increase the rate of spontaneous abortion \0. 

Mumps in Ireland 
The number of cases of mumps notified in Ireland in recent years has been low. An increase 
in notifications was seen in 199617 (Figure 4). Mumps is less infectious than measles 11. 

Figure 4: Number of notifications of mumps per annum, Ireland, 1988-1999 
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Pertussis 
Pertussis (whooping cough) is a highly contagious infectious disease caused by Bordetella 
pertussis. The illness is characterized by severe coughing spasms which mayor may not be 
associated with the classic inspiratory whoop. Pertussis is most severe and complications are 
most frequent in children < 1 year of age. Morbidity and mortality are generally reported to be 
higher in females than males. Complications include apnoea, pneumonia, seizures, 
encephalopathy, and death. Death is estimated to occur in one in 200 cases for those < 1 year 
of age. Infection with B. pertussis produces long-term immunity from the disease but may not 
prevent further infection. Infection rates in immunized persons may be high, but clinical 
illness is infrequent and mild when it occurs. " 

Continuing epidemics of pertussis may be due in part to SUb-optimal immunisation coverage 
which is documented in several parts of the country. Pertussis often has the lowest coverage 
of all the vaccine-preventable diseases. This is mainly because of parental fears of serious 
adverse reactions to the whole-cell vaccine in addition to the practice of health-care providers 
who omit pertussis vaccination because of perceived "contraindications." Omitted or delayed 
vaccination has its greatest impact among infants because the highest incidence and greatest 
severity of the disease occurs in this age group. This should always be taken into 
consideration when a decision is being made to immunize a child according to a schedule 
other than the recommended routine one lO

• . 

Pertussis in Ireland 
Pertussis occurs endemic ally with periodic outbreaks. Epidemiological data on pertussis in the 
Republic of Ireland have been gathered annually since 1941. A steady decline in mortality 
from pertussis which began before the introduction of the vaccine has been seen in Ireland. 
The rate of decline, however, accelerated after the introduction of the DTP vaccine in 1952. 

The recent introduction of the acellular pertussis vaccine in Ireland reduces the possibility of 
adverse reactions and has improved vaccine uptake to almost 85% of the childhood 
population. The full course of vaccine confers protection in over 80% of children 11. 

Poliomyelitis 
Poliomyelitis is caused by one of' three serotypes of the polio virus. Depending on the 
serotype, it is estimated that <one in 100 or one in 1,000 infections results in paralysis and a 
similar proportion may result in aseptic meningitis. More than 90% of infections are 
asymptomatic or result in non-specific fever only. 

In the pre-vaccine era, paralytic poliomyelitis was a common childhood disease in 
industrialized countries. Paralytic poliomyelitis has now been eliminated in several countries, 
particularly in Europe. WHO continues to report progress toward achieving its target of global 
eradication. The estimated number of worldwide cases was reported to have fallen from 
400,000 in 1980 to just over 100,000 in 1993, and to close to 5,000 in 1995. Global 
eradication will be a major achievement because it will mark the second time that a human 
disease has been eradicated from the world through immunisation; smallpox was eradicated in 
1977. 

In addition to disease caused by the wild virus, paralytic disease can be caused in rare 
instances by OPV. OPV continues to be used, however, in most of the developing world for 
the control of poliomyelitis. Unlike IPV, it produces intestinal immunity that prevents 
infection of the gut by wild virus and thus its spread to susceptible individuals lO

. . 
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Poliomyelitis in Ireland 
Inactivated poliomyelitis vaccine (Salk) was introduced to Ireland in 1957 and replaced by 
attenuated live oral polio vaccine (Sabin) in the early 1960s. Individuals born before 1958 
may not have been immunised. 

The most recent case of polio notified in Ireland was in 1984. If current trends continue and 
polio is eradicated in the near future there will no longer be a need for polio vaccines 11

• 

Rubella 
Rubella is a mild febrile viral disease which mainly affects children aged 4-9 years. 
Approximately one-half of rubella infections are sub clinical. By far the most important 
clinical problem associated with rubella is the occurrence of congenital rubella syndrome 
(CRS) following infection of pregnant women. CRS can result in miscarriages, stillbirths and 
foetal malformations, including congenital heart diseases, cataracts, deafness and mental 
retardation. The risk of foetal damage is highest when maternal infection occurs just prior to 
conception or in the earliest months of pregnancy - 85% of CRS cases occur with infection in 
the first trimester - and is very rare after the twentieth week of pregnancy. Infected infants 
may appear normal at birth and foetal malformations may not become apparent for several 
years. Congenital infection can become chronic, and may result in diabetes and 
panencephalitis later in life. The costS' associated with long-term care for cases of CRS 
represent a huge economic burden for affected families and for society at large lO

• 

Rubella in Ireland 
The rubella vaccine was introduced in Ireland in 1971. The rubella component was then 
incorporated into the MMR which was introduced in 1988. The incidence of rubella remains 
unchanged in recent years apart from an increase in 1996. The primary objective of 
vaccination against rubella is to prevent infection during pregnancy and to eliminate the 
Congenital Rubella Syndrome. In addition to routine vaccination of children as part of the 
primary immunisation scheme, vaccination is also recommended in Ireland for all females of 
childbearing age unless they have documented prior immunisation or laboratory evidence of 
detectable antibodies from natural infection or previous immunisation 11. 

Figure 5: Number of notifications of rubella per annum, Ireland, 1982-1999 
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Tetanus 
Tetanus is an acute and often fatal disease caused by an extremely potent neurotoxin produced 
by Clostridium tetani, which is found in soil. Tetanus occurs sporadically worldwide but it is 
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uncommon in developed countries, mainly because of immunisation and hygienic precautions 
taken in the management of wounds and surgical procedures. Neonatal tetanus is a particular 
risk for infants born to un immunized mothers under unhygienic conditions; it is associated 
with a high mortality rate and is a significant cause of neonatal deaths in some developing 
countries. The case-fatality rate for tetanus ranges from 20% to 90%, and is highest in infants 
and the elderly. ' . 

International data for tetanus indicate that the disease has decreased significantly with 
immunisation. Immunisation against tetanus is highly effective and provides tong-lasting 
. . 10 Immumty . 

Tetanus in Ireland 
In Ireland tetanus is a rare disease. The organism however exists widely in the environment. 
The DT vaccine was introduced in Ireland in the 1930s and the DTP in 1953. Primary 
immunisation against tetanus is recommended for all children in Ireland and booster doses are 
recommended for adults. The introduction of a combined tetanus/ low dose diphtheria booster 
should confer additional immunity against these infections 11 • 

Hepatitis B 
Hepatitis B virus is one of several viruses that cause hepatitis. Initial infection with the virus 
may be asymptomatic in up to 50% of cases. Acute illness, when it occurs, may last up to 3 
months with an estimated case-fatality rate as high as 1 %. An infected individual, with either 
symptomatic or asymptomatic acute infection, may become a chronic carrier. The risk of 
becoming a carrier varies inversely with the age at which infection occurs. It is highest in 
infants (90% to 95%) and relatively low in adults (6% to 10%). Infection with hepatitis B is 
usually associated with exposure to blood or infectious body fluids. Common means of 
transmission include heterosexual or homosexual contact, injection drug use, and perinatal 
transmission (mother to infant). The risk of transfusion-related hepatitis B is very low because 
of routine hepatitis B surface antigen (HBsAg) screening of donated blood and donor 
selection. Infections also occur rarely in settings of close personal contact via unrecognized 
contact with infective fluids. In a significant proportion of patients, no risk factor can be 
identified 10. 

Hepatitis 8 in Ireland 
Ireland has one of the lowest prevalence rates of hepatitis B infection in Europe. About 1 in 
4000 (0.026%) new blood donors tested positive for Hepatitis B surface antigen during the 
period 1993 to 1997 having fallen from 1 in 1700 (0.058%) new blood donors between 1980 
and 19919

. In Ireland immunisation is recommended for individuals who are at increased risk 
of hepatitis B infection because of their occupation, lifestyle or close contact with a carrier of 
Hepatitis B. Hepatitis B vaccine is not given as part of the primary immunisation scheme in 
Ireland. A high compliance among the targeted population is crucial if this approach is to be 
successful 9, 11. . 
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Vaccine Impact 

Dramatic declines in morbidity have been reported for the vaccine-preventable diseases for 
which vaccination is universally recommended for use in children. Morbidity associated with 
smallpox and polio caused by wild-type viruses has declined by 100% with similar reductions 
for many of the other diseases. 

Several disease outbreaks have, however, occurred in populations that were unimmunised but 
otherwise healthy. For example, in the past 25 years two outbreaks of paralytic polio occurred 
in an unimmunised religious community in the Netherlands. In neither case did the disease 
spread outside the community. The Amish and other religious groups that·. eschew 
immlmisation have also had a disproportionately large number of cases of whooping cough, 
measles, and congenital rubella 13. 

This section draws predominantly on US data. 

Smallpox. Smallpox is the only disease that has been eradicated. During 1900-1904, an 
average of 48,164 cases and 1528 deaths caused by smallpox were reported each year in the 
United States. The pattern in the decline of smallpox was sporadic. The last case in the United 
States was reported in 1949. The eradication of smallpox in 1977 enabled the discontinuation 
of prevention and treatment efforts, including routine vaccination. As a result, in 1985 the 
United States recouped its investment in worldwide eradication every 26 days!3. 

Polio. Polio vaccine was licensed in the United States in 1955. During 1951-1954, an average 
of 16,316 paralytic polio cases and 1879 deaths from polio were reported each year. Polio 
Incidence declined sharply following the introduction of vaccine to less than 1000 cases in 
1962 and remained below 100 cases after that year. In 1994, every dollar spent to administer 
oral poliovirus vaccine saved $3.40 in direct medical costs and $2.74 in indirect societal costs. 
The last documented indigenous transmission of wild polio virus in the United States occurred 
in 1979, Since then, reported cases have been either vaccine-associated or imported 13. 

Measles. Measles vaccine was licensed in the United States in 1963. During 1958-1962, an 
average of 503,282 measles cases and 432 measles-associated deaths were reported each year. 
Measles incidence and deaths began to decline in 1965 and continued a 33-year downward 
trend interrupted only by three epidemics. In 1998, measles reached a provisional record low 
number of 89 cases with no measles-associated deaths. In 1994, every dollar spent to purchase 
measles-containing vaccine saved $10.30 in direct medical costs and $3.20 in indirect societal 
costs 13, 

Bib. The first Hib vaccines were polysaccharide products licensed in 1985 for use in children 
in the US aged 18-24 months. Polysaccharide-protein conjugate vaccines were licensed 
subsequently for use in children aged 18 months (in 1987) and later for use in children aged 2 
months (in 1990). Before the first vaccine was licensed, an estimated 20,000 cases of Hib 
invasive disease occurred each year, and Hib was the leading cause of childhood bacterial 
meningitis and postnatal mental retardation. The incidence of disease declined slowly after 
licensure of the polysaccharide vaccine; the decline accelerated after the 1987 introduction of 
polysaccharide-protein conjugate vaccines for toddlers and the 1990 recommendation to 
vaccinate infants. In 1998, 125 cases of Hib disease were reported. In less than a decade, the 
use of the Hib conjugate vaccines has nearly eliminated Hib invasive disease among 
children 13. 

Tables 3 and 4 show the percentage reduction in morbidity and morbidity associated with a 
range of diseases since the introduction of vaccination. 
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Table 3: Baseline 20th century annual morbidity and 1998 provisional morbidity from nine diseases with 
vaccines recommended before 1990 for universal use in children - United States lJ 

Disease 

Diphtheria 

Pertussis 

Tetanus 

Polio (paralytic) 

Measles 

Mumps 

Rubella 

-Congenital rubella 
syndrome 

Haemophilus influenzae B 

Baseline 20th century 
annual morbidity 

175,885 

147,271 

1,314 

16,316 

503,209 

152,209 

47,745 

823 

20,000 

1998 provisional % decrease 
morbidity 

100% 

6,279 95.7% 

34 97.4% 

0 100% 

89 100% 

606 99.6% 

345 99.3% 

5 99.4% 

54 99.7% 

Table 4: Reduction in mortality and disease incidence after introduction of immunisation 13 

Last year before immunisation After immunisation 

Disease Year Deaths No of cases Year Deaths No of cases 

Diphtheria 1939 2,133 47,061 1996 0 12 
Tetanus 1960 2 1996 0 8 
Pertussis 1956 92 92,410 1996 2 2,387 
Haemophilus injluenzae 1991 22 417 1996 0 38 
meningitis 
Measles 1967 99 460407 1996 0 5,613 
Tuberculosis 1952 10,590 48,093 1996 420 5,859 
Congenital rubella 1971 162 1996 21 
syndrome 

Source: Office for National Statistics, Public Health Laboratory Service, and National Congenital Rubella 
Surveillance Programme. 

The efficacy of the routinely used vaccines is shown below in Table 5. 
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Table 5: Efficacy of routinely used vaccines 

Diphtheria: 87%-96% 
Tetanus: >90% 
Pertussis: 35%-96% 
Recent studies have shown that pertussis vaccines currently in use in the United Kingdom have 
efficacies of over 90% 
Haemopizilus illjluellzae type B (conjugate vaccines): 94%-100% 
The polyribosylribitol phosphate-diphtheria toxoid conjugate vaccine (not used in the United 
Kingdom or the United States) may have a lower efficacy in some populations 
Oral polio: 90%-100% 
Oral polio vaccine seems to be less immunogenic in developing countries 
Measles: 90%-95% . 
Mumps: 90%-98% 
Rubella: >95% 
BCG (Bacille Calmette-Guerin): 0%-80% 
In British schoolchildren efficacy has been found to be almost 80%, whereas a study in 
schoolchildren in Georgia in the United States showed no protective effect 
* A wide range of efficacies has been reported, depending on vaccine, conditions of use, and 
target group 

Importantly, not all preparations of a vaccine are the same. Although little variation occurs in 
measles vaccines used in the developed world, the efficacy of different pertussis vaccines 
varies enormously. Recent trials showed that one variety of pertussis vaccine had an efficacy 
of 35%-40%, whereas the two types used in the United Kingdom had over 90% efficacy 13 . 
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Safety of vaccines 

Introduction 
Because many of the diseases preventable by vaccines are now uncommon, parents have little 
experience of the disease and so potential, however tenuous, side effects take on a 
disproportionate importance. Many conditions with an onset in early childhood, such as 
autism, convulsions, and sudden infant death syndrome, do not have an obvious cause. As 
children are immunised at a time when these disorders manifest themselves for the first time it 
is inevitable that on occasion their onset follows immunisation. It may then be assumed that 
immunisation caused the problem. . 

The scare following publication of the mistaken theory that pertussis vaccine was a significant 
cause of brain damage is an example of what can happen when preliminary research is made 
pUblic. Some children died unnecessarily because their parents refused to have them 
vaccinated. Another example is the current controversy over the measles, mumps, and rubella 
vaccine and autism and bowel problems. This is largely based on one paper in which the 
authors themselves stated they had not proved a link between autism and the vaccine. This 
issue will be discussed in more detail later in this document. 

The Irish Medicines Board (1MB) is· responsible for the monitoring and safety of all 
pharmaceutical products sold in Ireland. The monitoring of vaccine safety is ensured throl,lgh 
clinical trials prior to licence and post~licence surveillance by the 1MB. As with any drug, 
monitoring of safety continues after a vaccine has been introduced. Reports of any suspected 
adverse events are notified to the Irish Medicines Board. As in all passive systems, 
underreporting can be a problem and at its best the system can only serve to flag up possible 
issues for further examination. Studies linking hospital admissions and immunisation records 
can also be used to look at the relationship between specific conditions and immunisation. In 
this way the true incidence of adverse reactions can be determined. In countries where this 
data is collected it is made available through the international literature to all countries. 
National advisory committees keep abreast of these developments and decide whether there 
are any implications for individual immunisation programmes. 

Other concerns that have been raised include possible long-term effects such as asthma and 
overloading or damaging the immature immune system. After birth, infants are constantly 
exposed to antigens. The number of antigens contained even in the combination vaccines is 
small compared with the number normally encountered every day. By giving a vaccine, that 
is, a carefully controlled dose of antigen, this assault is substantially reduced. A double blind 
randomised controlled trial carried out in the US_. in which some children were given 
diphtheria, tetanus, and pertussis vaccine and others diphtheria and tetanus vaccine showed no 
difference in the proportions of children with wheezing, itchy rash, or sneezing at two and a 
half years 01d 14, 15. 

19 



Licensing 
Vaccine licensure is a lengthy process that may take ten years or longer. The current approach 
to licensing vaccines divides prelicensure evaluations into three phases: 

Phase 1 trials are generally undertaken in small numbers of healthy adults and are designed 
primarily to find out whether a vaccine has frequent side effects. These trials are usually not 
well suited to finding out whether such side effects can occur in the target population for the 
vaccine (e.g. children) or where there are important side effects that occur infrequently. 

If a vaccine performs well in Phase 1 trials, Phase 2 trials are carried out to decide whether it 
is suitably immunogenic and safe for ultimate use in the target population. Usmilly in Phase 2 
randomised double blind trials are used with larger numbers than in Phase 1, though still not 
large enough to detect rare vaccine side effects. Moreover because side effects may differ in 
occurrence between different populations, a Phase 2 trial conducted in one population may 
not provide assurance of vaccine safety in all populations in which the vaccine may ultimately 
be used. 

If a vaccine proves acceptable in Phase 1 and 2 trials, one or more Phase 3 trials may be done 
to find out whether it is suitably protective against the naturally occurring infections or 
diseases that the vaccine is intended to prevent. Although Phase 3 trials are generally 
undertaken on a much larger scale than Phase 1 or 2 trials, the number of subjects for them is 
usually calculated to evaluate vaccine protection rather than to detect rare potential side 
effects. This means that Phase 3 trials will usually not be large enough to detect such side 
effects. Moreover the results of a Phase 3 trial may not pertain to all other populations. Thus 
although a vaccine may have had a considerable number of studies done on it and although 
the results of these studies may warrant licensure, the data thus obtained may still not be 
sufficient to guarantee that a vaccine will be suitably safe when it is introduced into practice 
in all populations at risk for the disease targeted. 

After a vaccine is licensed for public use, its safety is continually monitored. Post-licensure 
evaluations of vaccine safety are conducted by using case series of voluntarily reported 
putative side effects, or, preferably by conducting controlled studies. In recent years 
allegations that adverse effects are caused by vaccines appear to have increased. Rare side 
effects and delayed reactions may not be evident until the vaccine is administered to millions 
of people. It has been suggested that computerised databases should be established that record 
vaccination status, visits for medical care and information on potentially confounding socio
demographic variables for each person of interest in a target population. The establishment of 
such large linked databases are well underway in several industrialised countries 14, l5. 
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Specific safety issues 

Controversy surrounding MMR, IBD and autism 
Much of the information in this section has been drawn from summary documents prepared 
by the South Eastern Health Board and the Southern Health Board. 

The recent controversy regarding MMR vaccination, inflammatory bowel disease and autism 
originated following a press conference called by Dr Andrew Wakefield of the Royal Free 
Hospital and his co-workers. At this press conference Dr Wakefield tried to reinforce his 
hypothesis that MMR vaccine was implicated in the appearance of a new syndrome where 
children developed inflammatory bowel disease and a regressive developmental disorder - a 
form of autism. He had previously tried to implicate measles vaccine in the causation of 
Crohn's disease but independent opinion had refuted this. 

The investigators had studied a case series of children with enterocolitis who had reported 
regression of neurodevelopmental skills. All these children were referred to a 
gastroenterology clinic. 12 patients were in the study and it involved retrospective parental 
reporting of developmental delay. The investigators suggested that there was a relationship 
between receipt of MMR vaccine and inflammatory bowel disease. They hypothesised that 
inflammatory bowel dis~ase prevents absorption of essential vitamins and nutrients resulting 
in developmental disorders such as autism. However, in at least 4 of the 12 cases onset of 
symptoms (developmental regression) appeared before the onset of symptoms of 
inflammatory disease. The authors of the paper actually stated "We did not prove an 
association between MMR vaccine and the syndrome described Virological studies are 
underway that may help to resolve the issue.,,16 

Numerous methodological faults are present in this study. Other studies have failed to 
demonstrate a link between these diseases. However the damage caused by media attention at 
the time of publication has not been reversed despite subsequent publication which have been 
unable to show such a link. 

At a subsequent meeting in March 1998 organised by the Medical Research Council a 
worldwide panel of independent experts reviewed all the data surrounding the hypothesis and 
concluded that there was no association between the MMR vaccine and the development of 
inflammatory bowel disease or autism. 

On the 24th March 1998 the Chief Medical Officer (CMO) of Health in the UK issued the 
following statement: 

"Based on the views of the experts and on previous material that I have studied I have 
concluded that there is no link between MMR vaccine or MMR immunisation and either 
Crohn's disease or autism. 

I strongly advise parents to continue to have their children immunised with j\1MR vaccine as 
presently recommended and I am writing to all health profeSSionals with that advice. " 

In July a second paper was published by the Royal Free team which gave the results of the 
virological study mentioned above. This study was unable to demonstrate the presence of 
measles virus in the lesions of IBD in the children even though the most sensitive screening 
techniques currently available were used17

• 

A paper, which was published in July by a Swedish research team, provided further evidence 
to disprove the alleged link between MMR vaccine and autism. The researchers examined the 
medical records of a group of children with autism, 55% of whom had not received MMR 
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vaccine and 45% of whom had. In these two groups, 62% of the cases of autism occurred in 
the unvaccinated children and 38%in the vaccinated I8

. 

In Finland, the National Board of Health and National Public Health Institute launched a 
vaccination programme against measles, mumps and rubella in 1982. Adverse events were 
reported after vaccination and follow-up of all cases reporting gastrointestinal symptoms was 
done. About 3 million doses were administered by the end of 1996. GIsymptoms were 
reported for 31 vaccine recipients. The time of onset of GI symptoms ranged from 20 hours 
to 15 days. None of these children developed autistic-spectrum disorder. More than a decades 
worth of data did not support a link between MMR vaccination and chronic inflammatory 
disease and autistic spectrum disorderl9

. . . 

A review of children in the East Thames region was also done. Children with autism born 
since 1979 were identified from special needs/disabilities registers. 293 out of 498 cases of 
autism could be confirmed using ICD 10 coding. A steady increase in cases by year of birth 
was seen and there was no sudden "step-up" or change in the trend line after the introduction 
of MMR vaccination. There was no difference in age at diagnosis between cases vaccinated 
before or after 18 months of age and those never vaccinated. No temporal association was 
shown between onset of autism within 1 or 2 years after vaccination with MMR20. 

In April 2000 an expert group of scientists and doctors brought together by the Medical 
Research Council published a report which concluded that there is no new evidence to 
suggest a causal link between MMR vaccination and autism or inflammatory bowel disease. 
The group was set up following an ad hoc meeting of experts in March 1998 to steer and 
monitor research into inflammatory bowel disorders and autism. The group's main 
conclusions were that between March 1998 and September 1999 there was no new evidence 
to suggest a causal link between MMR and IBD/ autism (confirming the earlier view of the 
ad-hoc group) and that much remains unknown about IBD and autism and more research in 
these areas is needed21 . 

An editorial in the BM] commented on similarities between the public concern after the 
Lancet report linking measles, mumps, and rubella (MMR) vaccine with autism and similar 
scares over pertussis in the 1970s, which resulted in much suffering and many deaths from 
pertussis both in Britain and internationally. 

The authors commented that the WHO found no links between measles, MMR, and 
inflammatory bowel disease and a survey of conditions associated with autism did not 
mention inflammatory bowel disease. A rise seen in the incidence of autism started over a 
decade before the introduction of the MMR in 1988. Unproved theories are no basis for 
dropping a vaccine of proved global safety and effectiveness. 

The experience with pertussis in the 1970s was also based on anecdotal case reports linking 
pertussis vaccination with infant brain damage. Again a temporal link between a vaccine and 
a devastating childhood condition whose natural peak onset was at the very time when most 
children received that vaccine was misinterpreted as a causal relation. A national study 
eventually showed that, while there was a temporal association with encephalopathy, any risk 
of lasting damage was so rare as to be unquantifiable. But the initial report, then as now, 
attracted media attention; parental and professional anxiety soared and national immunisation 
rates fell from 80% to 30%. The number of susceptible children rose and in the 12 years after 
1976 three major pertussis epidemics accounted nationally with over 300,000 notifications 
and at least 70 deaths. The suffering of families experiencing long miserable illnesses was 
considerable, and in some cases long term damage ensued. Some parents came to believe that 
an immunisation they had approved had damaged their child. 
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There are differences between then and now. The connection of encephalopathy with 
pertussis vaccine was biologically more plausible than the link proposed for MMR and 
autism. Detection of vaccine reactions is more efficient, with international data sharing and a 
careful eye on safety by independent scientific experts. Surveillance results in product 
withdrawal when there is clear evidence of a safety issue. 

In the 1970s immunisation had a low priority, and evidence based information for those 
doing the immunising was minimal. District immunisation coordinators did not exist, and 
vaccination rates slumped partially because it was unclear whose responsibility it was to do 
anything about them. The authors conclude that the pertussis experience must not be repeated 
with MMR vaccine. While no vaccine can be guaranteed to be without any risk,this has to be 
weighed against the huge advantages of protection against disease. Seeds of concern have 
been sown among parents and no doubt will continue to be spread. Those advising families 
must make sure parents can base their decisions on hard science and evidence22 

Measles Outbreak in Dublin, 2000 

In the first six months of 2000 there were 1099 cases of clinical measles notified in the EHB! 
ERHA region compared with 147 cases in the Republic ofIreland during the whole of 1999. 
The majority of cases occurred in the north Dublin city area which is part of the Northern 
Area Health Board of the ERHA. All GPs in the region were contacted in January 2000 to 
alert them of the outbreak and to ask them to encourage parents to have their children 
vaccinated. At that time the mean MMR uptake at 24 months was sub optimal at 74.7%. A 
clustering of measles cases was seen in areas of low MMR uptake. The number of measles 
cases in other health board areas including the Midland and North Eastern Health Board areas 
were also higher than normal during this six-month period. The current uptake of MMR 
vaccine at two years in health boards in the Republic of Ireland varies from 70-87% which is 
below the level required for herd immunity. 

Twenty eight percent of notified cases were aged under 15 months; 37% were 15 months to 4 
years; 28% were 5 to 12 years and 7% of notified cases were over 12 years. The vast majority 
of cases were found to be unimmunised although a small percentage had received one dose of 
MMR. The recommended age for vaccination was dropped from 15 months to six months in 
the Northern Area Health Board and 12 months in the other health boards in the ERHA. 

Over 100 children with measles were admitted to hospital during the first five months of this 
year. Six of the children required intensive case and there were two measles related deaths. 
This outbreak highlighted the importance of MMR vaccination and the level of morbidity and 
mortality that can be associated with measles23

, 24. 

The number of cases of mumps and rubella notified nationally during the first eight months 
of 2000 has also increased The notified mumps cases have risen from 27 to 41 and notified 
rubella cases have increased from 32 to 86. 

Pertussis 
Because of the decrease in the incidence of pertussis over the course of the twentieth century 
it is difficult to fully appreciate how serious a condition it can be. At the end of the nineteenth 
century in the UK one child in every thousand under the age of fifteen died from the disease. 
In the US in the early 1940s it caused more deaths in children under two years-of-age than 
any other acute infection besides pneumonia and diarrhoeas. 
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One important demonstration of the efficacy of immunisation, including pertussis 
immunisation, is the observed increase in incidence of diseases that occurs when there is a 
decline in immunisation rates in a previously well-immunised population. In the UK during 
the 1970s concern about the efficacy of the pertussis vaccine led to a decline in immunisation 
rates. There followed two epidemics in 1977-79 and 1981-82. 

In Japan in 1974-5 two children died following DTP immunisation. The Ministry of Health 
and Welfare temporarily halted the DTP immunisation programme, and though this only 
lasted a couple of months public confidence had been eroded. The DTP immunisation rate, 
which had reached 85% by 1972 fell to 13.6% in 1976. . 

The following (Table 6) are the figures for the cases of pertussis, and deaths from the disease, 
for the years just prior to the decline in DTP immunisation (1974-5) and for the years 
fo 1l0wing2

. 

Table 6: Pertussis cases and deaths in Japan 1970-79. Immunisation suspended in early 1975. 

Year Cases Deaths 
1970 655 5 
1971 206 4 
1972 269 2 
1973 364 4 
1974' 393 0 
1975 1,084 5 
1976 2,508 20 
1977 5,450 20 
1978 9,626 32 
1979 13,092 41 

90% of the cases from 1975 onwards were in unvaccinated children. These figures were 
thought to clearly demonstrate "the importance and effectiveness of pertussis vaccine", and 
also served to provide "convincing evidence that pertussis is still a fatal disease of babies ... ". 

In Sweden immunisation against pertussis was suspended in 1979 in response to concerns 
about the efficacy of the vaccine then in use. Following suspension of immunisation there was 
an increase in reported cases of pertussis in Sweden. In many areas of Sweden general 
immunisation against whooping cough was recommenced in 1995. This decision was based 
upon the results of trials of newer acellular vaccines2

• 

DTP and SIDS 
Another expressed concern regarding immunisation, particularly with the DTP, is a possible 
link with Sudden Infant Death Syndrome (SIDS). The peak time for SIDS is between two and 
four months of age, which is also the recommended time for the first two doses of DTP. We 
would therefore expect many cases of SIDS to occur in close time proximity to immunisation 
merely by chance. ' 

One of the points frequently mentioned by the anti vaccination lobby is the decline in the 
SIDS rate in Japan following the shift in age of immunisation to two years. In Japan during 
the period concerned there was in place a Vaccine Compensation System. Compensation was 
commonly awarded for events considered possibly due to immunisation, unless there was 
clear evidence that this was not the case. Approximately two thirds of claims submitted were 
accepted. 

When the minimum immunisation age was moved from three months to two years there were 
no claims made through the compensation system for vaccine-related sudden death. Claims 
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for vaccine related sudden death stopped, not because children were no longer dying, but 
because their deaths no longer occurred during a period when they were also receiving 
immunisation. 

During the period 1970-74, when DTP immunisation was begun at three months the 
incidence of pertussis in children aged under one was approximately four per 100,000. In 
1975 the minimum immunisation age was moved to two years, and by 1984 the incidence of 
pertussis in children aged under one was over 20 per 100,000. These figures demonstrate well 
the expected change in pertussis epidemiology following shift in immunisation age2, 15. 

In recent years, however, epidemiological evidence indicates that infants immunised against 
diphtheria, pertussis and tetanus (DPT) are at a decreased risk of sudden infant death 
syndrome (SIDS). A recent paper explains the mechanisms through which this may occur25

. 

Meningococcal C vaccine 
This vaccine will be introduced in Ireland in October 2000. There were recent reports in the 
press of eleven deaths in the UK alleged to be linked to administration of the MenC 
meningococcal vaccine during the national vaccination campaign. These cases were examined 
in the course of routine follow-up of reporting of suspected adverse events by the Medicines 
Control Agency (MCA) and the Committee on Safety of Medicines (CSM) and found to be 
unlikely to be associated with use of the vaccine. Six cases were Sudden Infapt Death 
Syndrome (SIDS), two had congenital heart disease, two died of Group B meningococcal 
disease and one had a convulsion 10 days after vaccination. All the deaths are regarded as 
coincidental rather than causally related to vaccination. The MCA report in June 2000 cited 
4764 reports of possible adverse effects in the context of almost 14 million doses distributed, 
a level defined by the World Health Organization as 'very rare'. In a vaccination programme 
on such a scale is it inevitable that serious illness and deaths unrelated to vaccination will 
coincide temporally on a number of occasions26

. 

Polio 
Polio vaccines manufactured from the early 1950s to the early 1960s, which by necessity were 
produced on monkey kidney tissue cells, were later found to be contaminated by a monkey 
virus known as SV40, which was not discovered until 1961. Although steps were immediately 
taken to ensure that subsequent releases of vaccine were free of SV 40, vaccine recipients 
around the world were likely to have been exposed to the virus. Initial work done to determine 
whether the contamination posed a risk to humans found no increase in cancer incidence in 
the vaccinated group and found SV 40 in rare cancers in both vaccinated and unvaccinated 
groups. More recent studies, which received considerable pUblicity, have suggested that SV40 
could be involved in the formation of some very rare human cancers. 

An international meeting to discuss the study findings and review all historical data concluded 
that more work should be done in the areas of laboratory testing and epidemiology before 
more definitive answers could be obtainedl5

. 

Rotavirus 
This vaccine is not licensed for use in Ireland. Controversy regarding the vaccine was recently 
reported by the media. There may be an increased risk of intussusception during the first few 
weeks after receipt of the licensed vaccine. The Centers for Disease Control and Prevention 
CCDq received reports of 23 cases of intussusception after receipt of doses 1, 2, or 3 of 
rotavirus vaccine which was greater than the expected number of cases, with the highest rate 
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during the first week after vaccination. These initial data suggest that intussusception occurs 
at a younger age in vaccine recipients than in unvaccinated children. 

As a result of this concern the American Academy of Pediatrics (AAP) made the following 
recommendations: 

• Clinicians should suspend administration of rotavirus vaccine to unimmunized and 
partially immunized children, pending collection and evaluation of additional 
information. 

• Parents or guardians of children who received the vaccine within a period of 
approximately 3 weeks should be advised to promptly contact their physician if signs 
or symptoms compatible with intussusception develop. 

• All cases of intussusception that occur after administration of this vaccine 
should be reported to the relevant agencies27

. 

Rubella vaccine and arthritis: 
Infection with the rubella virus is well known to produce joint symptoms in susceptible 
individuals, especially women. The later the exposure, the more likely the individual is to 
have joint complaints. In rare cases, chronic arthritis may develop. The rubella vaccine, 
therefore, was also thought to be responsible for similar effects, though not to the same extent 
as the disease. Two studies have closely examined the question of rubella vaccination and 
joint disease. The first study which was carried out in Canada examined 546 healthy women 
aged 18 to 41 years. This study revealed that seronegative postpartum women who received 
the rubella vaccine had a significantly higher incidence of joint manifestations than women 
who received saline placebo. Eighty-one of the 268 women who received the vaccine 
experienced acute joint manifestations, while only 55 of the 275 women who received the 
placebo developed problems. By contrast, in follow-up checks at age one, three, six, nine and 
12 months after immunisation, the frequency of recurrent manifestations between the two test 
groups varied only slightly28. 

Additional original research, conducted in the United States found that women vaccinated 
against rubella do not appear to have a greater risk of developing chronic joint diseases, such 
as arthritis, lupus, chronic fatigue syndrome or fibromyalgia. The data were based on an 
examination of more than 4000 women, including some who had never been vaccinated 
against the infection. The authors concluded that despite the fact that previous research had 
suggested that a link might exist, the new findings support the continued vaccination of 
rubella-susceptible women of childbearing age29

• 

Immunisation Safety Priority Programme (ISPP) 
It is not surprising that immunisation safety ranks high on WHO's priority list, resulting in the 
establishment of the Immunisation Safety Priority Programme (ISPP). The project's main 
target is to establish by 2003 a comprehensive system to ensure the safety of all 
immunisations given in national immunisation programmes. Other agencies such as the CDC 
are also participating in this project which has four major objectives: 

• To ensure vaccine safety from clinical trials, through vaccine distribution, to the point 
of use; 

• To strengthen research and development of safer and simpler delivery systems; 
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• To establish efficient mechanisms that detect serious or potentially serious adverse 
effects following. immunisation and enable prompt and effective response; 

• To broaden access to safer and more efficient systems for vaccine delivery and sharps 
waste management. 

Examples of recent ISPP activities include the establishment of a Global Advisory Committee 
on Vaccine Safety to provide a reliable and independent scientific assessment of vaccine 
safety issues. An external steering committee on immunisation safety has also been created to 
provide technical al}d scientific advice to ISPp5. 

Parent's role in vaccine safety 
Government agencies and vaccine manufacturers have strict guidelines for vaccine safety, but 
a parent plays a role, too. This is the advice that can be given to parents: 

l.If any aspect of your child's appearance or behaviour gives you concern after a vaccination, report it to your 
child's health care provider immediately. Respond to your instincts as a parent. If you feel the situation is an 
emergency, say so. Write down what happened and the date and time it happened. 

2.Learn the facts about immunisations and infectious diseases. In 1993, a Gallup poll of l,OOO parents of children 
under five years of age showed a great gap in many parents' understanding of immunisation and infectious 
diseases:47% were unaware that polio is contagious, 36% didn't know that measles can be fatal, and 44% didn't 
know that Haemophilus injluenzae type b was the leading cause of potentially fatal bacterial meningitis, a 
disease that as recently as 1985 was a major killer of infants and toddlers. 

3.Vaccination schedules are available for adults or children. By following the schedule, you can be sure to get 
your child's immunisation at the safest and most advantageous age. 

4.Always keep a record of your child's immunisations, and bring it with you to office visits. This will ensure that 
vaccines are given on schedule and that your child does not receive excess immunisations. This is especially 
important if you move, change doctors, or vaccinations are given anywhere other than in your regular 
physician's office (for example, if your child is given a tetanus shot during an emergency room visit)ls. 
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Cost-effectiveness of immunisation 

Several teclmiques are used to estimate whether investing in vaccines and immunisation is 
worthwhile, including cost analysis, cost-benefit analysis, cost-effectiveness analysis, and 
cost-utility analysis. At least 162 published economic evaluations of vaccines have been 
carried out from 1969 to 1998. They consistently show that immunisation is an excellent 
investment--highly cost-effective and usually cost-saving--for vaccines that are currently 
recommended for universal use. Although prices of newer vaccines are higher than prices of 
traditional vaccines, they are still highly cost-effective. The World Health Organization, 
UNICEF, and vaccine manufacturers have developed approaches to make newer vaccines 
available to developing countries at reduced prices. Sustainability of immunisation 
programmes (the ability of a country to continue its immunisation programme in the absence 
of external support) is an increasingly important goal. However, external assistance will be 
essential in the short term to ensure that all the world's people benefit 'fully from the new 

. 30 vaccmes . 

The economic significance of immunisation lies partly in the burden of disease that can be 
avoided and partly in the competition for resources between vaccines and other interventions. 
Classic methods of economic evaluation depend on the evaluation of effectiveness and safety 
of each vaccine being evaluated and can indicate whether immunisation represents a good 

, return for investment, especially if the wider social perspective is taken into account31
. 

The World Bank has stated that immunisation should be among the first public-health 
initiatives in which governments around the world invest. Indeed, vaccines are considered to 
be the most cost-beneficial health intervention and' one of the few that systematically 
demonstrates more benefits than costs by far. A review of 587 life-saving interventions and 
their cost-effectiveness indicated that routine immunisation programmes for children were 
among the ones with better cost-effectiveness. They were also one of the very few 
programmes with a cost of <$0 per year of life saved. The 587, interventions ranged from 
those that save more resources than they cost, i.e. a cost of <$0 per year of life saved, to those 
that cost >$10 billion per year of life saved. Overall, median intervention costs were US 
$42,000 per year of life saved. Many cost-benefit studies of immunisation programmes almost 
invariably demonstrate a very positive cost-benefit ratio, often in the range of 7 to 80 per 132

. 

Haemophilus influenzae type b 
Introduction of Haemophilus influenzae type b (Hib) vaccine has significantly decreased this 
disease's incidence in childhood. A study was undertaken in 1986 to assess the effects of 
various vaccination programmes on Hib systemic diseases in Canada. The morbidity, 
mortality, and cost impact of the disease were examined extensively, and a model was 
developed to predict the morbidity, mortality, and cost impact of the disease under different 
circumstances. These included different hypothetical vaccination programmes, including a 
routine single-dose programme with a polysaccharide-conjugate PRP vaccine used at 24 
months of age, a routine single-dose programme at 18 months of age with a conjugate 
vaccine, and a routine three-dose primary series with a single booster at 18 months of age 
using a conjugate vaccine. The study indicated that all programmes would be cost beneficial 
but that the most effective programme would be the latter one, which would result in a net 
saving of $37,000,000 annually. This programme is the one currently applied across 
Canada32

. 

The cost-effectiveness and economic impact of the Hib immunisation programme in Florida 
were also investigated. The greatest saving was realised because of the initiation of 
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immunisation with the Hib vaccine starting at two months of age. This study concluded that 
Hib immunisation is cost-effective and significant savings would more than pay for the cost 
of the programme33

. 

Measles, mumps, and rubella 
A Canadian cost-benefit study of a routine two-dose MMR immunisation programme together 
with a mass campaign using MR vaccine was compared to a one-dose immunisation strategy. 

The benefits included all direct health-care costs which would be averted by a two-dose. 
programme and a mass campaign. Also included were all indirect costs incurred by patients or 
their families, such as loss of productivity. The estimated direct and indirect costs added up to 
$929 on average for each measles case. Costs of the programme included the price of the 
vaccine, its administration, the direct and indirect costs of monitoring side effects and other 
mass-campaign costs such as planning, management, promotional activities and evaluation. 

The study presented cost-benefit analyses for two scenarios. The calculations covered a 
prospective 20 years. The first scenario was a routine two-dose schedule of MMR vaccine at 
18 months of age plus a mass-campaign with MR vaccine for all people from 18 months of 
age to 18 years of age. The cost-benefit ratio for this scenario was that for each $1.00 spent, 
benefits were $2.61. The second scenario was a routine two-dose schedule of MMR vaccine 
at 5 years of age plus a mass- campaign with MR vaccine for all people from 5 to 18 years of 
age. The cost-benefit ratio for this scenario was slightly higher, i.e. for each $1.00 spent, 
benefits were worth $2.92 32. 

Another study compared the actual and estimated morbidity, mortality, and costs attributable 
to measles, mumps, and rubella with having or not having a childhood immunisation 
programme using the combined measles-mumps-rubella (MMR) vaccine for 1983. Without 
an immunisation programme, an estimated 3,325,000 cases of measles would occur as 
compared to 2,872 actual cases in 1983 with a programme. Instead of an expected 1.5 million 
rubella cases annually, there were only 3,816 actual cases. Mumps cases were lowered from 
an expected 2.1 million to 32,850 actual cases. Comparable reductions in disease-associated 
complications, sequelae and deaths are gained with an immunisation programme. Without a 
vaccination programme, disease costs would have been almost $1.4 billion. Based on the 
actual incidence of disease in 1983, costs were estimated to be approximately $14.5 million. 
Expenditures for immunisation, including vaccine administration costs and the costs 
associated with vaccine reactions, totalled $96 million. The resulting benefit-cost ratio for the 
MMR immunisation programme is approximately 14:1. The savings realized due to the use of 
combination rather than single antigen vaccine total nearly $60 million34

. 

DTP 
In Canada the direct cost-benefit ratio for the DTaP vaccine was estimated as $5.35 saved for 
each $1.00 spent on immunisation. The cost-benefit ratio of the pertussis component alone 
was $5.98 saved for each $1.00 spent. Recently a cost-benefit study was conducted on the use 
ofDTaP vaccines for all doses. 

The analyses were based on assumed savings of $20.5 million averted from the treatment of 
common and moderately serious adverse events. However, additional savings could also be 
anticipated: $12 million from lower rates of more serious adverse events; $40 million from 
reduction of pertussis cases and $15 million from reduction of compensation costs. 
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Hepatitis B 
A cost-effectiveness analysis of universal vaccination of infants against hepatitis B in 
Canada was conducted in 1993. If the cost of a dose of vaccine was approximately $7, the 
analysis concluded that universal vaccination would result in a net cost saving to society. 
Universal vaccination against hepatitis J3 in infancy was concluded to be economically 
attractive and comparable in cost-effectiveness to existing health-care interventions. 
Lower vaccine prices (in 1993, the cost was approximately $30 per dose) would also 
greatly improve the attractiveness of universal immunisation. Today the cost of vaccine !s 
substantially lower, and provinces have started universal immunisation, mostly of 
adolescents 32. However, it must be remembered that the cost effectiveness of any 
particular immunisation programme depends on the rate of disease in that country. 
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Table 7: Comparison of effects of diseases and vaccines 
Disease Effects of disease Side effects of vaccine 

Incidence before Incidence after vaccination 1 % of infections have clinical IPV used in Canada so vaccine 
vaccination symptoms but about 1 in 20 associated polio, though very rare, 
Polio hospitalised patients dies and is no longer a risk. 
Spread by faeces and saliva. Incubation: 1-2 weeks. 50% of survivors remain Local discomfort or inflammation in 
Infection may lead to fever, headache, nausea and paralysed 5% of recipients. 
vomiting, muscle weakness and paralysis. 
Range 2.5- Indigenous disease 
28.3/100,000 eradicated from the 
Epidemic years had up Americas. Still endemic in 
to 20,000 cases of other parts of the world 
paralytic disease 
Diphtheria Case fatality rate 5-10%. Toxin DTaP vaccine-about 20% have local 
Spread by nasal droplets. Incubation: 2-5 days. may lead to myocardial and discomfort or inflammation. 5% 
Infection may lead to severe pharyngitis and cervical neurological complications. have fever. A transient nodule may 
adenopathy. Patient is infectious for up to 2 weeks. develop at the injection site lasting a 
Highest in 1924 with Now 2-5 reported only 5 few weeks. Up to 70% at the 4-6yr 
9,000 cases that year deaths in the last 18 years booster develop redness and 

and none since 1991 swelling 
Tetanus Case fatality about 10%. Risk See above - side effects of DTaP 
Bacteria present in soil and animal faeces. Incubation: is greatest for the very young vaccine. Local erythema and 
3-21 days. Causes painful muscular contractions and or old. swelling not uncommon with adult 
convulsions. boosters, and increasing with age. 
Average 40-50 deaths 3-5 cases per year reported. Peripheral neuropathies have been 
per year Only 5 deaths in the last 18 rarely reported. 

years and none since1991. 
Pertussis About 5% case fatality in See above - side of DTaP vaccine. 
Spread by cough and nasal droplets. Incubation: 7-10 patients in patients under 6 Rate of reactions to acellular 
days months, from pneumonia or pertussis vaccine is less than with 
Average 153/100,000 Average 10/100,000 fatal encephalopathy (usually whole cell. 

hypoxic). Several deaths still 
occur every year, particularly in 
unimmunised infants. 

Hib Case fatality of meningitis is 5% have discomfort or local 
Spread by nasal droplets. Incubation 2-4days. 5%. (10-15% of survivors have inflammation, 2% have fever. 
Presents as an acute illness with fever, vomiting and permanent neurologic Usually given in combination with 
lethargy in 55-65%. In the remainder it can also cause sequelae and 15-20% have DT 
epiglottitis, pneumonia, bacteraemia and other deafness. 
complications 
Leading cause of Only anecdotal cases now 
bacterial meningitis in being reported. Less than 60 
infancy. About 2,000 cases per year in the last few 
cases per year years 
Measles Complications such as 5-10% have discomfort, local 
Spread by cough and droplets. Incubation 1-2 weeks. bronchopneumonia and otitis inflammation or fever with or without 
Symptoms include fever, sore throat, cough and rash media in about 10%. 1/1000 a non-infectious rash. 
Cyclic with increasing Recent outbreaks with encephalitis (case fatality 10%, 1/million recipients develop 
incidence every 2-3 11,000 cases (1989) and permanent sequelae 25%). encephalitis. 
years. About 3000 to 2300 (1995). Now less than 1/25,000 develops SS PE About 1/24,000 develop transient 
400,000 cases per 400 cases per year thrombocytopenia. 
year 
Mumps 1/200 children develops Fever and a mild skin rash 
Spread by saliva. Incubation 2-3 weeks. Symptoms encephalitis. 20-30% of post- occasionally occur. 1 % of recipients 
include fever and parotitis pubertal males develop may develop parotitis. 1 in 3 million 
Highest in 1942 with Average incidence orchitis, 5% of females develop recipients may develop aseptic 
52,344 cases 2.35/100,000 or about 500 oophoritis. Occasionally meningitis. 
Average incidence cases annually mumps causes infertility or 
136/100,000 deafness. 
Rubella 50% develop a rash and 10% have discomfort, local 
Spread by nasal droplets. Incidence: 2-3 weeks. adenopathy; 50% of inflammation or fever. 5% have 
Symptoms include fever, headache, itchy eyes and adolescents and adults have swollen glands, stiff neck or joint 
rash acute arthralgias or arthritis; pains. About 1 % develop a non-
Highest in 1936 with Average of 8.5/100,000. 1/6,000 develops an infectious rash. Transient arthralgias 
69,401. Average About 2,000 cases reported encephalopathy. Infections in or arthritis may occur, usually in 
149/100,000 annLJally. the first 10 weeks of pregnancy post-pubertal females. About 10% 

have a 85% risk of CRS have discomfort, local inflammation 
or fever. About 5% have swollen 
glands, stiff neck or joint pains. 
About 1 % develop a non-infectious 
rash. Transient arthralgias or 
arthritis may occur, usually in post-
pubertal females . . . 

Source. Canadian Immunisation GUide, Fifth edition 1998, Health Canada 
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Six Common Misconceptions about Vaccination and how to 
respond to them 
Many patients have reservations about getting vaccinations for themselves or their children. 
There can be many reasons for fear of or opposition to vaccination. Some people have 
religious or philosophic objections. Some see mandatory vaccination as interference by the 
government into what they believe should be a personal choice. Others are concerned about 
the safety or efficacy of vaccines, or may believe that vaccine-preventable diseases do not 
pose a serious health risk . 

. A great deal of information about vaccinations is available to parents. Parents should have 
access to any information that will help them make informed decisions about vaccination. 
However, information is sometimes published that is inaccurate or can be misleading when 
taken out of context. Following are six misconceptions that appear in literature about 
vaccination, along with explanations of why they are misconceptions35

• 

1. Diseases had already begun to disappear before vaccines were introduced, because of better hygiene and 
sanitation 

2. The majority of people who get disease have been vaccinated 

3. There are "hot lots" of vaccine that have beenassociated with more adverse events and deaths than others 

4. Vaccines cause many harmful side effects, illnesses, and even death 

5. Vaccine-preventable diseases have been virtually eliminated from the Unites States 

6. Giving a child multiple vaccinations for different diseases at the same time increases the risk of harmful side 
effects and can overload the immune system 

1. Diseases had already begun to disappear before vaccines were introduced, because 
of better hygiene and sanitation. 

Statements like this are very common in anti-vaccine literature, the intent apparently being to 
suggest that vaccines are not needed. Improved socio-economic conditions have undoubtedly 
had an indirect impact on disease. Better nutrition and the development of antibiotics and 
other treatments have increased survival rates among the sick; less crowded living conditions 
have reduced disease transmission; and lower birth rates have decreased the number of 
susceptible household contacts. But looking at the actual incidence of disease over the years 
can leave little doubt of the significant direct impact vaccines have had, even in modem 
times. 

The real, permanent drop in measles incidence, for example, coincided with the licensure and 
wide use of measles vaccine in the US beginning in 1963. Graphs for other vaccine
preventable diseases show a roughly similar pattern with a significant drop in cases 
corresponding to the advent of vaccine use. 

Hib vaccine is another good example, because Hib disease was prevalent until just a few years 
ago, when conjugate vaccines that can be used for infants were finally developed. Since 
sanitation is not better now than it was in 1990, it is hard to attribute the virtual disappearance 
of Bib disease in children in recent years (from an estimated 20,000 cases a year to 1,419 
cases in 1993, and dropping) to anything other than the vaccine. 

Finally, we can look at the experiences of several developed countries after they let their 
immunisation levels drop. Three countries - Great Britain, Sweden, and Japan - cut back the 
use of pertussis vaccine because of fear about the vaccine. The effect was dramatic and 
immediate. In Great Britain, a drop in pertussis vaccination in 1974 was followed by an 
epidemic of more than 100,000 cases of pertussis and 36 deaths by 1978. In Japan, around the 
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Many patients have reservations about getting vaccinations for themselves or their children. 
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the safety or efficacy of vaccines, or may believe that vaccine-preventable diseases do not 
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Statements like this are very common in anti-vaccine literature, the intent apparently being to 
suggest that vaccines are not needed. Improved socio-economic conditions have undoubtedly 
had an indirect impact on disease. Better nutrition and the development of antibiotics and 
other treatments have increased survival rates among the sick; less crowded living conditions 
have reduced disease transmission; and lower birth rates have decreased the number of 
susceptible household contacts. But looking at the actual incidence of disease over the years 
can leave little doubt of the significant direct impact vaccines have had, even in modem 
times. 

The real, permanent drop in measles incidence, for example, coincided with the licensure and 
wide use of measles vaccine in the US beginning in 1963. Graphs for other vaccine
preventable diseases show a roughly similar pattern with a significant drop in cases 
corresponding to the advent of vaccine use. 

Hib vaccine is another good example, because Hib disease was prevalent until just a few years 
ago, when conjugate vaccines that can be used for infants were finally developed. Since 
sanitation is not better now than it was in 1990, it is hard to attribute the virtual disappearance 
of Hib disease in children in recent years (from an estimated 20,000 cases a year to 1,419 
cases in 1993, and dropping) to anything other than the vaccine. 

Finally, we can look at the experiences of several developed countries after they let their 
immunisation levels drop. Three countries - Great Britain, Sweden, and Japan - cut back the 
use of pertussis vaccine because of fear about the vaccine. The effect was dramatic and 
immediate. In Great Britain, a drop in pertussis vaccination in 1974 was followed by an 
epidemic of more than 100,000 cases of pertussis and 36 deaths by 1978. In Japan, around the 
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same time, a drop in vaccination rates from 70% to 20%-40% led to a jump in pertussis from 
393 cases and no deaths in 1974 to 13,000 cases and 41 deaths in 1979. In Sweden, the annual 
incidence rate of pertussis per 100,000 children 0-6 years of age increased from 700 cases in 
1981 to 3,200 in 1985. It seems clear from these experiences that not only would diseases not 
be disappearing without vaccines, but if we were to stop vaccinating, they would come back. 

Of more immediate interest is the major epidemic of diphtheria now occurring in the former 
Soviet Union, where low primary immunisation rates for children and the lack of booster 
vaccinations for adults have resulted in an increase from 839 cases in 1989 to nearly 50,000 
cases and 1,700 deaths in 1994. There have already been at least 20 imported cases in Europe 
and two cases in U.S. citizens working in the former Soviet Union. 

2. The majority of people who get disease have been vaccinated. 

This is another argument frequently found in anti-vaccine literature - the implication being 
that this proves vaccines are not effective. In fact it is true that in an outbreak those who have 
been vaccinated often outnumber those who have not - even with vaccines such as measles, 
which we know to be about 98% effective when used as recommended. 

This apparent paradox is explained by two factors .. 

• First, no vaccine is 100% effective. To make vaccines safer than the disease, the 
bacteria or virus is attenuated. For reasons related to the individual, not all vaccimited 
persons develop immunity .. Most routine childhood vaccines are effective for 85% to 
95% of recipients. 

• Second, in a country such as the United States the people who have been vaccinated 
vastly outnumber those who have not. 

How these two factors work together to result in outbreaks in which the majority of cases 
have been vaccinated can be more easily understood by looking at a hypothetical example: 

In a high school of 1,000 students, none has ever had measles. All but 5 of the students have 
been fully immunized against measles. The entire student body is exposed to measles, and 
every susceptible student becomes infected. The 5 unvaccinated students will be infected. But 
of the 995 who have been vaccinated, we would expect several not to respond to the vaccine. 
The efficacy rate for measles vaccine can be as high as >99%. In this class, 7 students do not 
respond, and they, too, become infected. Therefore 7 of 12, or about 58%, of the cases occur 
in students who have been fully vaccinated. 

As you can see, this doesn't prove the vaccine didn't work - only that most of the children in 
the class had been vaccinated, so those who were vaccinated and did not respond 
outnumbered those who had not been vaccinated. Looking at it another way, 100% of the 
children who had not been vaccinated got measles, compared with less than 1 % of those who 
had been vaccinated. Measles vaccine protected most of the class; if nobody in the class had 
been vaccinated, there would probably have been 1,000 cases of measles. 

3. There are "hot lots" of vaccine that have been associated with more adverse 
events and deaths than others. Parents should find the numbers of these lots and 
not allow their children to receive vaccines from them. 

The concept of a "hot lot" of vaccine as it is used in this context is wrong. It is based on the 
presumption that the more reports to Vaccine Adverse Effects Reporting System (VAERS) a 
vaccine lot is associated with, the more dangerous the vaccine in that lot; and that by 
consulting a list of the number of reports per lot, a parent can identify vaccine lots to avoid. 

This is misleading for two reasons: 

33 



• A report made to V AERS does not mean that the vaccine, or other vaccines from the 
same group or lot caused the event. V AERS is a national system for reporting health 
problems that happen around the same time of the vaccination. Only some of the 
reported health conditions are side effects related to vaccines. A certain number of 
V AERS reports of serious illnesses or death do occur by chance alone among persons 
who have been recently vaccinated. 

V AERS reports have many limitations since they often lack important information, 
such as laboratory results, used to establish a true association with the vaccine. For all 
serious and other clinically significant events (life-threatening events, hospitalization, 
permanent disability, death), follow-up with the health care provider and/or the parent 
or vaccinated individual is conducted in an attempt to collect supplemental 
information on the reports. Because of the limitations of this type of reporting system, 
causality is difficult to determine. Regardless of the cause, V AERS is interested in 
hearing about any health concerns that happen around the time of vaccination. In 
summary, scientists are not able to identifj; a problem with a vaccine lot based on 
VAERS reports alone without scientific analysis of other factors and data. 

• Vaccine lots are not the same. The sizes of vaccine lots might vary from several 
hundred thousand doses to several million, and some are in distribution much longer 
than others. Naturally a larger lot or one that is in distribution longer will be associated 
with more adverse events, simply by chance. Also, more coincidental deaths are 
associated with vaccines given in infancy than later in childhood, since the 
background death rates for children are highest during the first year of life. So 
knowing that lot A has been associated with x number of adverse events while lot B 
has been associated with y number would not necessarily say anything about the 
relative safety of the two lots, even if the vaccine did cause the events. 

Reviewing published lists of "hot lots" will not help parents identify the best or worst 
vaccines for their children. If the number and type of V AERS reports for a particular vaccine 
lot suggested that it was associated with more serious adverse events or deaths than are 
expected by chance, the Food and Drug Administration (FDA) has the legal authority to 
immediately recall that lot. To date, no vaccine lot in the modem era has been found to be 
unsafe on the basis of V AERS reports. 

4. Vaccines cause many harmful side effects, illnesses, and even death - not to 
mention possible long-term effects we don't even know about. 

Vaccines are actually very safe, despite implications to the contrary in many anti-vaccine 
publications (which sometimes contain the number of reports received by V AERS, and allow 
the reader to infer that all of them represent genuine vaccine side-effects). Most vaccine 
adverse events are minor and temporary, such as a sore arm or mild fever. These can often be 
controlled by taking paracetemol before or after vaccination. More serious adverse events 
occur rarely (on the order of one per thousands to one per million of doses), and some are so 
rare that risk cannot be accurately assessed. As for vaccines causing death, again so few 
deaths can plausibly be attributed to vaccines that it is hard to assess the risk statistically. Of 
all deaths reported to V AERS between 1990 and 1992, only one is believed to be even 
possibly associated with a vaccine. Each death reported to V AERS is thoroughly examined to 
ensure that it is not related to a new vaccine-related problem, but little or no evidence suggests 
that vaccines have contributed to any of the reported deaths. The Institute of Medicine in its 
1994 report states that the risk of death from vaccines is "extraordinarily low." 
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But looking at risk alone is not enough - you must always look at both risks and benefits. 
Even one serious adverse effect in a million doses of vaccine cannot be justified if there is no 
benefit from the vaccination. If there were no vaccines, there would be many more cases of 
disease and along with them, more serious side effects and more deaths. For example, 
according to an analysis of the benefit and risk of DTP immunisation, if we had no 
immunisation programme in the United States, pertussis cases could increase 71-fold and 
deaths due to pertussis could increase 4-fold. Comparing the risk from disease with the risk 
from the vaccines can give us an idea of the benefits we get from vaccinating our children. 

Table 8: Risk from Disease vs. Risk from Vaccines 

Rubella 
Congenital Rubella Syndrome: 1 in 4 
(if woman becomes infected 
early in pregnancy) 

Diphtheria 
Death: 1 in 20 

Tetanus 
Death: 3 in 100 

Pertussis 
Pneumonia: 1 in 8 
Encephalitis: 1 in 20 
Death: 1 in 200 

iEACCINES 

MMR 
Encephalitis or severe allergic reaction: 
1 in 1,000,000 

TP 
ontinuous crying, then full recovery: 1 in 100 

onvulsions or shock, then full recovery: 
1 in 1,750 

cute encephalopathy: 0-10.5 in 1,000,000 

Death: None proven 

The fact is that a child is far more likely to be seriously injured by one of these diseases than 
by any vaccine. While any serious injury or death caused by vaccines is too many, it is also 
clear that the benefits of vaccination greatly outweigh the slight risk, and that many, many 
more injuries and deaths would occur without vaccinations. In fact, to have a medical 
intervention as effective as vaccination in preventing disease and not use it would be 
unconscionable. 

5. Vaccine-preventable diseases have been virtually eliminated, so there is no need for my 
child to be vaccinated. 

It's true that vaccination has enabled us to reduce most vaccine-preventable diseases to very 
low levels in Ireland. However, some of them are still quite prevalent, even epidemic, in other 
parts of the world. Travellers can unknowingly bring these diseases into Ireland and if we 
were not protected by vaccinations these diseases could quickly spread throughout the 
population, causing epidemics here. At the same time, the relatively few cases we currently 
have in Ireland could very quickly increase without the protection we get from vaccines. 

We should still be vaccinated, then, for two reasons. 

• The first is to protect ourselves. Even if we think our chances of getting any of 
these diseases are small, the diseases still exist and can still infect anyone who 
is not protected. 
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• The second reason to get vaccinated is to protect those around us. There is a 
small number of people who cannot be vaccinated (because of severe allergies 
to vaccine components, for example), and a small percentage of people don't 
respond to vaccines. These people are susceptible to disease, and their only 
hope of protection is that people around them are immune and cannot pass 
disease along to them. A successful vaccination programme depends on the 
cooperation of every individual to ensure the good of all. 

6. Giving a child multiple vaccinations for different diseases at the same time increases 
the risk of harmful side effects and can overload the immune system. 

Children are exposed to many foreign antigens every day. Eating food introduces new 
bacteria into the body, and nuinerous bacteria live in the mouth and nose, exposing the 
immune system to still more antigens. According to Adverse Events Associated with 
Childhood Vaccines, a 1994 report from the Institute of Medicine, "In the face of these 
normal events, it seems unlikely that the number of separate antigens contained in childhood 
vaccines would represent an appreciable added burden on the immune system that would be 
immunosuppressive." Available scientific data show that simultaneous vaccination with 
multiple vaccines has no adverse effect on the normal childhood immune system. 

A number of studies have been conducted to examine the effects of giving various 
combinations of vaccines simultaneously. In fact, neither the Advisory Committee on 
Immunisation Practices (ACIP) nor the American Academy of Pediatrics (AAP) would 
recommend the simultaneous administration of any vaccines until such studies· showed the 
combinations to be both safe and effective. These studies have shown that the recommended 
vaccines are as effective in combination as they are individually, and that such combinations 
carry no greater risk for adverse side effects. Consequently, both the ACIP and MP 
recommend simultaneous administration of all routine childhood vaccines when appropriate. 

There are two practical factors in favour of giving a child several vaccinations during the 
same visit. First, we want to immunize children as early as possible to give them protection 
during the vulnerable early months of their lives. This generally means giving inactivated 
vaccines beginning at 2 months and live vaccines at 12 months. The various vaccine doses 
thus tend to fall due at the same time. Second, giving several vaccinations at the same time 
will mean fewer office visits for vaccinations which save parents both time and money and 
may be less traumatic for the child 35. 
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Risk Communication 
At some point, almost every person in the Ireland is vaccinated. Therefore, many individuals 
question how vaccines are made, if they are effective and whether they are safe. Individuals, 
appropriately, are asking more and more questions about the vaccines being offered to them. 
However, many are responding to alleged dangers of vaccination that are being propagated by 
those who oppose immunisation. Although few in number, their messages are dramatic, often 
misleading or completely false, and there are few mechanisms available to counter the false 
allegations quickly. Patients are increasingly exposed to them in print, on television and ·on 
the internet. It is the responsibility of those who counsel patients or who provide information 
about vaccination to begin educating the public about the need to be critical about 
information, which is disseminated through an increasingly diverse number of outlets36

. 

People seek answers to these questions from a wide variety of sources including family, 
friends, health care providers, the Internet, television and medical literature. The information 
they receive is complex and, at times, inaccurate or misleading. Therefore, health 
professionals have a responsibility to provide accurate, understandable information and to 
handle vaccine safety concerns appropriately. All health care providers who administer 
vaccines are required to discuss the potential risks and benefits of immunisation. In these 
situations, risk communication is a necessary skill. Communicating risk information about 
vaccination is one of the most difficult challenges in drug safety research4

• 

Risk communication involves a dynamic exchange of information between individuals, 
groups and institutions. This information must acknowledge and define the risks associated 
with vaccination in a way the public can understand. This is difficult given the current 
environment where few people experience the devastation of vaccine-preventable diseases. It 
is further complicated by the fact that immunisation is associated with some degree of 
personal discomfort when needles are used to administer vaccines. 

In 1996, the Institute of Medicine's Vaccine Safety Forum held a workshop on risk 
communication and vaccination. Three key concepts emerged: 

• First, risk communication is a dynamic process in which many participate. These 
individuals are influenced by a wide variety of circumstances, interests and 
information needs. Effective risk communication depends on the providers and 
recipients understanding more than simply the risks and benefits; background 
experiences and values also influence the process .. 

• Second, the goal that all parties share regarding vaccine risk communication should be 
informed decision-making. Consent for vaccination is truly 'informed' when the 
members of the public know the risks and benefits and make voluntary decisions. 

• Finally, there is often uncertainty about estimates of the risk associated with 
vaccination. Risk communication is more effective when this uncertainty is stated and 
when the risks are quantified as much as science permits. Trust is a key component of 
the exchange of information at every level, and overconfidence about risk estimates 
that are later shown to be incorrect contributes to a breakdown of trust among public 
health officials, vaccine manufacturers, and the public. Continued research to improve 
the understanding of vaccine risks is critical to maximizing mutual understanding and 
trust.36 
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Compensation 
The issue of appropriate compensation for the small number of children who experience 
vaccine related adverse effects is one that should be addressed by all countries with 
immunisation programmes in place. The US is an example of one country that has a federal 
programme in place to address this issue. 

In order to reduce the liability of manufacturers and health care providers, the National 
Childhood Vaccine Injury Act of 1986 established the National Vaccine Injury Compensation 
Programme (NVICP) in the US. The NVCIP is a Federal no-fault system designed to 
compensate individuals or families thought to be injured by childhood vaccines. No fault 
means that people filing claims are not required to prove negligence on the part of eIther the 
health care provider or manufacturer to receive compensation. The programme covers all 
routinely recommended childhood vaccinations. Cases are filed with the U.S. Court of Federal 
Claims, which decides which claims are eligible for compensation and the award- amount. 

In order to avoid disagreements over what is vaccine-related, Congress created a Vaccine 
Injury Table as a legal mechanism to simplify such decisions. This table was developed by a 
panel of experts who reviewed the medical literature and identified the serious adverse events 
that are reasonably certain to be caused by vaccines. Examples of table injuries include 
anaphylaxis (severe allergic reaction), ·paralytic polio and encephalopathy (general brain 
disorder). The V~ccine Injury Table was created to justly compensate those injured by 
vaccines while separating out unrelated claims. As more information becomes available from 
research on vaccine side effects, the Vaccine Injury Table is updated. A vaccine is "presumed" 
to have caused injury if a listed condition occurred in a specified time frame following 
vaccination. Since this is not a scientific determination, compensated claims may reflect both 
medical conditions that occur naturally in individuals (e.g., epilepsy) not necessarily tied to 
vaccination, as well as, true vaccine-related injuries. 

Individuals and their families can qualify for compensation in three ways. First, is to show 
that an injury found on the Vaccine Injury Table occurred in the appropriate time interval 
following immunisation. The other two ways to qualify include proving that the vaccine 
caused the condition or demonstrating that the vaccine worsened or aggravated a pre-existing 
condition. Although over 1200 individuals or families have been compensated since the 
inception of the Program, this should not be interpreted to mean that vaccines are "unsafe" or 
pose an increased or unnecessary risk 36, 37. 
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Vacci ne· 5 U rvei I lance 

Surveillance of vaccine associated adverse effects is important and resources should be made 
available at a time of increasing vaccine activity. One important issue however is what level 
of resources should be devoted to vaccine surveillance versus vaccine deployment38

. 

Surveillance can be divided into passive surveillance which involves the reporting of 
suspected vaccine associated adverse effects to a central authority and active surveillance 
which involves active case finding. 

The evaluation of vaccine associated adverse effects should be standardised internationally 
and both public and private monies should be made available to evaluate vaccine associated 
adverse effects CV AAEs). Every effort should be made to expand active surveillance for 
V AAEs and to encourage the linkage of V AAE databases. V AAE reporting should also be 
standardised such that the evidence "for" or "against" any given association can be presented 
in simple terms C e.g. the infection occurs in X persons per 100,000) or preferably in terms of 
attributable risk C e.g. the risk of event Y following vaccination minus the background risk of 
the same event). Despite the difficulties inherent in evaluating the potential, long-term,. 
adverse effects of vaccines that are successful in the short-term, the focus of current V AAE 
surveillance programmes on the first month after vaccination is too narrow. 

The Canadian IMPACT (Immunisation Monitoring Programme, ACTive) system is a rare 
example of publicly funded, active surveillance system for V AAEs that covers about 80% of 
the tertiary care, paediatric hospital admissions in the country. The surveillance network is 
based upon 10 paediatric centres with over 2,000 paediatric beds. This system is limited, 
however, by it's concentrating on childhood vaccines and events serious enough to warrant 
hospitalisation39

. 
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Conclusion 

Overwhelming evidence shows the benefits and safety of routine childhood vaccination. 
Immunisation against infectious disease is an effective measure which has probably saved 
more lives than any other public health intervention apart from the provision of clean water. 
Economic evaluations have also found immunisation to be highly cost-effective and usually 
cost saving. 

Immunisation is also a safe procedure. Although there were problems associated with some of 
the older vaccines in the past, these problems have now been resolved. Recent changes in 
vaccine production have reduced the number. of adverse events associated with immunisation 
and have resulted in safer vaccines. Extraordinarily high safety standards are now imposed on 
vaccines as a result of several characteristics of vaccines and of vaccine use. These include 
the fact that most vaccines are given to otherwise healthy individuals, the widely held view 
that vaccines are natural and the fact that many governments have made vaccination 
mandatory. 

Past successes of immunisation programmes include the eradication of smallpox, the near 
eradication of polio and the control of many other diseases such as those caused by 
Haemophilus injluenzae B and diphtheria. An example of one such success in Ireland is the 
10-fold decrease in the incidence of invasive Hib disease seen subsequent to the introduction 
of Hib vaccine in 1992. 

Certain forms of immunisation in childhood, however, have received adverse media attention 
in recent years. The most recent example was the controversy over the MMR vaccine and 
autism and bowel problems. In Ireland this resulted in a decreased uptake of MMR vaccine 
which was followed by a measles outbreak in the EHB region in the early months of 2000. 
Another example was the scare which occurred in the 1970s and 1980s following publication 

. of the mistaken theory that pertussis vaccine was a significant cause of brain damage. Some 
children died unnecessarily at that time because their parents refused to have them vaccinated. 
The problem is that many conditions with an onset in early childhood, such as autism and 
convulsions, have no obvious cause. As children are immunised at a time when these 
disorders manifest themselves for the first time it is inevitable that, on occasion, their onset 
follows immunisation. It may then be assumed, erroneously, that immunisation caused the 
problem. 

Many parents worry about the risks associated with vaccines. These are genuine worries and 
should be treated seriously and sympathetically. Parents may have reservations about getting 
vaccinations for their children for a variety of reasons including concerns about the safety of 
vaccines, beliefs that vaccine-preventable diseases do not pose a serious health risk and other 
religious or philosophical objections. Parents have a right to objective information prior to 
deciding whether to immunise their children. Consent for vaccination is truly 'informed' when 
members of the public know the risks and benefits and make voluntary decisions. Health 
professionals have a responsibility to discuss the potential risks and benefits of immunisation 
with parents. Improved information materials should also be available to parents. 

In order to ensure that vaccine related adverse effects are picked up and reported promptly it 
is essential that adequate surveillance and monitoring systems be put in place. What 
happened with the rotavirus vaccine in the US shows that when problems do arise, vaccines 
can be quickly recalled. This was an example of successful surveillance where the adverse 
effect reported was an increased incidence of intussusception. 

Epidemics of vaccine preventable diseases will continue to occur in countries where vaccines 
are available unless high vaccine uptake rates are achieved. Although vaccine uptake rates in 
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certain health board areas in Ireland appear to be sub optimal, the actual rates may be higher 
for a variety of reasons such as difficulty in registration of children and maintenance of up to 
date databases and delayed notification by GPs. It is important to monitor vaccine uptake 
rates so that the areas with low uptake rates can be targeted. Regional immunisation co
ordinators should be appointed to co-ordinate services and monitor uptake in all health board 
areas. 

The success of immunisation programmes means that many parents and health professionals 
have no experience of many of the diseases preventable by immunisation and so do not 
appreciate how damaging these diseases can be. For example, some consider measles a benign. 
disease and one that may even enhance a child's immune system, yet the recent measles 
outbreak in Dublin resulted in at least six admissions to intensive care units and two deaths. 

Deciding whether a particular immunisation programme is successful depends upon a 
comparison of the number of cases of disease prevented with the range, severity, and 
incidence of adverse effects (i.e. a comparison of the risks and the benefits). A child is far 
more likely to be seriously injured by one of these diseases mentioned in this document than 
by any vaccine. While any serious injury or death caused by vaccines is too many, it is also 
clear that the benefits of vaccination greatly outweigh the slight risk, and that many, many 
more injuries and deaths would occur without vaccinations. 
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Recommendations 

• Immunisation has been shown to be both safe and effective and should be promoted 
and encouraged by all health professionals in Ireland. 

• In the light of recent controversies regarding MMR vaccine which have been shown to 
be unfounded, and the recent measles outbreak in Dublin the MMR vaccine should 
continue to be promoted in Ireland. 

• Parents should be provided with objective information prior to deciding whether to 
immunise their children. All health care providers who administer vac~ines should 
discuss the potential risks and benefits of immunisation with parents. Improved 
informational materials should be available to parents. 

• Surveillance of vaccine-associated adverse effects is of paramount importance. 
Resources should be made available to develop and monitor such surveillance systems 
in Ireland. 

• Contingencies should be put in place to rapidly withdraw vaccines should significant 
adverse reactions arise. An example of this was the successful withdrawal of rotavirus 
vaccine in the US after an increase in the incidence of intussusception was noted 
following immunisation. 

• Vaccine uptake rates continue to cause some concern in Ireland. Uptake rates should 
continue to be monitored to identify and target 'black spots' to reduce the occurrence 
of epidemics of vaccine preventable diseases. A regional immunisation co-ordinator 
should be appointed for each health board area in Ireland. 

• The issue of appropriate compensation for the small number of children who 
experience vaccine related adverse effects is one that should be addressed at national 
level. . 

• Further research into the area of childhood vaccination is needed. Resources and 
facilities to aid this form of research in Ireland should be provided. 
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Appendix One 

Reports to US Congress on the issue of immunisation 

(a) Task Force on Safer Childhood Vaccines: Final Report and recommendations 
As we prepare to enter the 21st century, the promise ofvaccines has never been greater. If this 
promise is to be fully realized, vaccines must not only be effective in the prevention of 
diseases-they must also be safe. Recent reviews by the Institute of Medicine have identified 
many gaps and limitations, however, in current knowledge of vaccine safety (Howson et aI., 
1991; Stratton et aI., 1994). The Task Force on Safer Childhood Vaccines (TFSCV or the 
Task Force) was established by the Secretary of Health and Human Services at the direction 
of Congress, with the sole purpose of examining vaccine safety and making recommendations 
to the Secretary to ensure development of safer childhood vaccines and improve licensing, 
manufacturing, processing, testing, labelling, warning, use instructions, distribution, storage, 
administration, field surveillance, adverse reaction reporting, recall of reactogenic lots or 
batches, and research on vaccines. This report summarizes the findings and recommendations 
of the Task Force. 

The Task Force comprised representatives from several Public Health Service agencies: 
National Institutes of Health; Food and Drug Administration; Centers for Disease Control and 
Prevention; National Vaccine Injury Compensation Program; Office of the General Counsel, 
Department of Health and Human Services and National Vaccine Program Office. As with 
any committee activity, a number of individuals have participated in discussions that resulted 
in the creation of this report. 

There are many reasons why examining the safety of childhood vaccines is 'a critical task and, 
therefore, mandated by law, but several reasons were emphasized by the Task Force. The first 
is a paradox inherent in the very success of vaccines and immunisation programmes. 
Concerns about vaccine safety become increasingly prominent when effective use of vaccines 
in a population reduces the incidence of the target diseases. Yet, since few diseases are 
eradicable, only immunisation programmes that maintain public confidence in vaccines can 
prevent tragic recurrence of disease, as demonstrated by outbreaks of pertussis in several 
countries during the 1980s. The second reason is that even under conditions of epidemic or 
endemic transmission, any given individual in the population may escape infection and 
disease. Vaccination is still essential, however, to protect the population from the spread of 
disease. Finally, vaccines, unlike therapeutic interventions, are given to healthy individuals. 
Consequently, the risks associated with any vaccine must be minimal, and vaccines must be 
extraordinarily safe. 

Since 1990, the Public Health Service has created much of the infrastructure necessary to 
reduce gaps in current knowledge about the safety of vaccines, as identified by the Institute of 
Medicine, but the process is still incomplete. Safety issues regarding already licensed 
vaccines have become of paramount importance to the success and stability of immunisation 
programmes, vaccine companies, and public support for these activities. At the same time, 
advances in basic biomedical research and the accelerating pace of the revolution in 
biotechnology will make a large array of new vaccines possible. The continued improvement 
and assurance of vaccine safety are as much a research priority as the development of 
vaccines for the diseases that continue to affect humankind. 

Although a number of vaccine-preventable diseases, such as poliomyelitis, may be controlled 
and even eliminated globally, others, such as pertussis, tetanus, or diphtheria, are not 
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candidates for eradication. Therefore, vaccination against these diseases must be continued to 
protect each new cohort of infants, both in the United States and worldwide. The perception 
of risks due to reports of adverse events will also continue indefinitely. Therefore, systems 
required to ensure vaccine safety must be maintained. Given new technologies for the 
development, production, manufacture, regulation, and administration of ,vaccines, the 
vaccine safety network for the United States must be enhanced to provide appropriate 
evaluation of new candidates. To ensure continued public acceptance of vaccines, close 
monitoring of potential adverse events and adverse reactions, adequate scientific evaluation of 
hypothesized associations, and appropriate responses to newly identified risks of vaccines, 
including research and targeted development of new technologies and vaccines, are critical. 

The recommendations of the Task Force arise from broad review and evaluation spanning the 
activities and responsible agencies required to ensure vaccine safety. These recommendations, 
developed to address gaps and ensure the continuing safety of vaccines, are summarized 
below: 

1. Assess and address national concerns about the risks and benefits of vaccines in 
order to enhance the education of the public, families, and health care 
professionals. 

As development of vaccines to fight diseases progresses, the assessment of risks and benefits 
of this intervention has changed, as few health care providers or parents may have seen a case 
of a vaccine-preventable disease. We need to know more about how to communicate what is 
known and what is not known about true and perceived risk (Evans et aL, 1997). Furthermore, 
it is extraordinarily difficult to obtain spontaneous reporting of adverse events after 
immunisation without a presumption of potential causality. Education must appropriately 
target the public, families, and health care professionals in order to assure optimal prevention 
with vaccines. The Task Force made the following recommendations: 

• Identify the public's and health care professionals' concerns, attitudes, and 
knowledge about immunisation and the benefits and risks of vaccination. 

• Develop appropriate interventions to enhance knowledge of vaccines and their 
benefits and risks, reporting of adverse events, and immunisation programmes 
and their public health impact. 

2. Strengthen the national capability to conduct research and development needed 
to promote the Iicensure of safer vaccines. 

Vaccine research and development are driven both by scientific advances and by the need to 
control and prevent disease. Finally, when an effective and safe vaccine is available, the 
perception or association of true adverse events must be high indeed to support the costly 
development (approximately $200 million) of a new vaccine. Technological barriers, 
however, may confound the process. For example, recombinant hepatitis B vaccines that did 
not confer the potential risk of transmission of other infections were developed less than a 
decade after the licensure of serum-derived vaccine. However, the development of safer 
acellular pertussis vaccines, a complex task that has required new technologies not available 
10 years ago, has been a much slower process. To promote the development of safer vaccines, 
the Task Force made the following recommendations: 

A. Where an association is demonstrated between an adverse event and vaccination, ensure 
that these findings will lead to relevant research and vaccine improvements. 

• Initiate appropriate regulatory review and action. 
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• Conduct studies of the biologic basis for vaccine adverse events. 

• Develop, where feasible, epidemiologic and biologic markers or tests that 
would be useful to evaluate, predict, or determine risk groups for adverse 
events. 

• Use, wherever possible, vaccines that have been modified or improved to avoid 
adverse events. 

B. Consider new assays to detect potential mediators of adverse events, laboratory correlates 
of vaccine safety and efficacy, and evaluation of the safety of novel methods to enhance 
immunogenicity and vaccine delivery technologies and improve the thermostability of 
vaccines. 

C. Foster the active participation of industry and increase public-private collaboration in 
development of safer vaccines of public health priority. 

D. Encourage research and development leading to production of "limited-use vaccines" of 
potential public health importance through public support of research and development and 
strengthened interaction with indus,try. The development ofvaccines for limited populations 
poses special challenges to the development of a safety profile. 

3. Strengthen the national capability to conduct surveillance of vaccine-preventable 
diseases and to evaluate potential adverse events and vaccine efficacy. 

Safe use of a vaccine to control disease requires continuous monitoring for the disease as well 
as for known and potential adverse events following vaccine administration. This type of 
monitoring makes it possible to answer the following vital public health questions: Is the 
disease effectively controlled or has something (the vaccine, the human host, or the 
environment) changed? Has the risklbenefit evaluation altered? Does the use or composition 
of the vaccine need to be modified in response to different conditions? Are changes in 
national immunisation policies regarding mandated childhood vaccines warranted? 

Historically, for both methodological and logistical reasons, effective surveillance for adverse 
events after licensure has been difficult to maintain. Since 1990, the Public Health Service has 
initiated major improvements in its ability to conduct both passive and active surveillance for 
adverse events. Continued support for these projects is critical for adequate monitoring of the 
present and future safety of vaccines in the United States. To reduce gaps in vaccine 
surveillance efforts, the Task Force made the following recommendations: 

A. Integrate government postlicensure surveillance activities to enhance evaluation of 
available information, identifY gaps, and reduce duplication of effort, with emphasis on the 
following areas: 

i. Develop new methods and approaches for post-licensure evaluation of the safety and 
efficacy of vaccines and vaccine uses and ensure that appropriate studies are 
conducted. 

• Prospectively evaluate vaccine safety and efficacy in large populations, 
including adults, to help identifY the association of vaccination with serious but 
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uncommon adverse events. Develop methodology for investigating causality of 
rare events in vaccine recipients, especially in highly immunized populations. 

• Develop novel methods and approaches for the detection and evaluation of 
adverse events associated with new vaccines or new uses of vaccines to 
supplement systems such as Vaccine Adverse Events Reporting System. 
Identify and incorporate into the current system other U.S. and international 
agencies or survey systems that collect information relevant to the evaluation 
of adverse events. 

ii. Identify differences in rates of adverse events associated with the sirimltaneous or 
combined administration of vaccines. 

B. Ensure the adequacy of clinical data to support new recommendations for vaccine use, and 
when appropriate, conduct studies to address safety considerations. 

C. Improve the coordination and sharing of data concerning standards, adverse event reports, 
and analyses with other national control and epidemiologic authorities, including the World 
Health Organization (regulatory harmonization). The United States should participate in the 
development of an international network to monitor vaccine safety, taking advantage of the 
differences and similarities in the vaccines used and in national health care structures. 

D. Encourage industry participation in the collection and analysis of data to address both 
prelicensure and postlicensure vaccine safety. 

i. Review industry's role and responsibilities in collection, receipt, followup, and 
analysis of received adverse event reports. 

ii. In consultation with vaccine manufacturers, develop procedures to optimize 
collection of complete data and analysis of reports by product category, product
specific data by company, and product interaction with other co-administered 
vaccines. 

4. The Task Force recommends that the Interagency Vaccine Group (lA VG), 
composed of representatives from agencies involved in vaccine research, 
development, evaluation, regulation, and immunisation, be charged with the 
ongoing responsibility of ensuring that appropriate vaccine safety activities are 
carried out. The IAVG would be expected to seek routine technical consultation 
from an expert external advisory body. 

The Task Force identified the roles and responsibilities of Federal agencies, vaccine 
companies, health care providers, the research community, and parents in ensuring that 
vaccines are safe. Experience over the past century teaches that the activities of each 
group are linked to the activities of the other groups, making both coordination and 
communication essential to vaccine safety. Furthermore, the group charged with this 
responsibility must be able to focus on safety. In accordance with the original mandate to 
integrate the Nation's vaccine efforts, the National Vaccine Program Office could serve as 
the secretariat for this group and the entity to ensure action toward emergent vaccine 
safety needs. The Task Force defined the lA VG's role as follows: 

A. The lA VG would monitor the vaccine safety activities of the various agencies and work to 
improve interagency communication. It would also facilitate and monitor progress on the 
investigation and evaluation of reports of serious or frequent adverse events. 
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i. Evaluate data relevant to vaccine safety, which may currently be scattered among various 
agencies and manufacturers. 

ii. Ensure periodic reviews of the safety of licensed vaccines and their recommended 
immunisation schedules. If appropriate, propose studies to address areas where additional data 
may be informative or supportive, such as in special target groups or programmes.' 

iii. Ensure effective communication among existing advisory committees that focus on 
vaccines and immunisation, including specifically the Advisory Commission on Childhood 
Vaccines, the Advisory Committee on Immunisation Practices, the National Vaccine 
Advisory Committee, and the Vaccines and Related Biological Products Advisory 
Committee. 

B. The IAVG would be expected to seek routine technical consultation from an expert 
external advisory body. 

The Task Force is committed to the concept that the public health is best served by the 
continued pursuit of safer and more effective vaccines and by the safe use of existing vaccines 
through improvements in the immunisation schedule and delivery of vaccines. The 
recommendations presented in this report are congruent with the nation's immunisation and 
vaccine goals presented in the U.S. National Vaccine Plan in 1994. 

Task Force on Safer Childhood Vaccines: Final Report and Recommendations. National 
Institute of Allergy and Infectious diseases. National Institutes of Health. January 1998. 
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(b) Statement of David Satcher, M.D., PH.D. Assistant Secretary for Health and 
Surgeon General D.S. Public Health Service, Department of Health and Human Services 

Before The D.S. House of Representatives Committee on Government Reform 

August 3, 1999 

Good afternoon. I am Dr. David Satcher, Assistant Secretary for Health, Department of 
Health and Human Services (HHS), and Surgeon General of the United States. I thank you, 
Mr. Chairman and members of the Committee, for your invitation to testify at this important 
hearing on vaccines. With me today are technical experts from the HHS agencies involved in 
vaccine and immunization activities. They are: Mr. David Benor, Office of the General 
Counsel; Dr. Robert Breiman, National Vaccine Program Office (NVPO); Dr. Waiter 
Orenstein, Centers for Disease Control and Prevention (CDC); Drs. Kathryn Zoon and 
William Egan, Food and Drug Administration (FDA); Mr. Thomas Balbier, Health Resources 
and Services Administration (HRSA); and Dr. Regina Rabinovich, National Institutes of 
Health (NIH). 

Protecting our society from debilitating and deadly diseases that can be prevented through the 
administration of vaccines is a cornerstone for ensuring the health and well-being of our 
citizens. Vaccines are highly effective in preventing death and disability, and save billions of 
dollars in health costs annually. We are working diligently to ensure that vaccines licensed in 
the United States are as safe and effective as they can be. We have a stringent regulatory 
process for licensing vaccines that serves as a model for all countries. 

To achieve optimal prevention of dangerous infectious diseases, we must have confidence in 
our immunization programs. Thus, the trust of this Committee as well as parents, providers, 
and the general public is critical. We must be united in recognizing and overcoming our 
common enemy, the microbes that cause infectious diseases and threaten the health and lives 
of our citizens, especially the Nation's children and elderly. 

This afternoon, I will briefly discuss issues related to the benefits of vaccines, the process for 
licensing them, what we are doing to ensure that vaccines are as safe as possible, and what we 
must do to continue to enhance vaccine safety. 

Benefits of Vaccines 

Vaccines are among the 20th century's most successful and cost-effective public health tools 
for preventing disease, disability, and death. Not only do they prevent a vaccinated individual 
from developing a potentially serious disease, vaccines routinely recommended for children 
also help protect the entire community by reducing the spread of infectious agents. 

Childhood immunization has been one of the earliest priorities of this Administration. Under 
the Childhood Immunization Initiative, a wide range of efforts such as outreach campaigns, 
disease monitoring and vaccine research, have been enhanced. Overall, immunization 
coverage among children in the United States is higher today than ever before for most 
vaccines. These high immunization coverage levels translate into record, or near record, low 
levels of vaccine-preventable diseases. For most of the vaccine-preventable diseases, there has 
been a 95 percent or more reduction in cases. This has occurred because States, Territories, 
and local governments have instituted effective immunization programs. 

Today there are far fewer visible reminders of the suffering, injuries, and premature 

deaths caused by diseases that can now be prevented with vaccines. So that we do not forget 
the past, allow me to share some examples: 
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Polio vaccine was licensed in the United States in 1955. During 1951 to 1954, an average of 
16,316 paralytic polio cases and 1,879 deaths from polio were reported each year. As of 1991, 
polio caused by wild-type viruses had been eliminated from the Western Hemisphere. We 
have a goal that by the end of the year 2000, polio, like smallpox, will be a disease of the past 
worldwide. 

A physician entering practice today may never see a case of meningitis due to Haemophilus 
injluenzae type b (Hib). Before the introduction of effective vaccines, in 1988, approximately 
one in 200 children, under the age of five, developed invasive Rib disease. Hib was the 
leading cause of bacterial meningitis in children under age five-- accounting for about 60· 
percent of all cases. From 15 to 30 percent of affected children became hearing impaired and 
about 420 children died every year despite antibiotic therapy. In addition, Hib vaccine 
prevented has prevented the leading cause of acquired mental retardation in the U.S. By 1998, 
vaccination of pre-school children reduced the number of Hib cases by more than 99 percent. 

In the 1960s, many people witnessed first-hand, the terrible effects of rubella, commonly 
known as German measles. During an epidemic between 1964 and 1965, about 20,000 infants 
were born with deafness, blindness, heart disease, mental retardation, and other birth defects 
because the rubella virus infected their pregnant mothers. Today, thanks to nearly universal 
use of an effective vaccine, the rubella virus poses virtually no threat to the children of 
expectant mothers. 

The costs of caring for a child with congenital rubella syndrome are staggering, which brings 
me to my next point. Vaccines not only save lives, reduce pain, suffering and disability, they 
save money. The individual and community protection provided by vaccines help make 
immunization one of our most cost-effective medical and public health interventions. Most 
vaccines recommended are cost saving even if only direct medical costs--and not lost lives 
and suffering--are considered. Our country, for example, saves $8.50 in direct medical costs 
for every dollar invested in diphtheria-tetanus-acellular pertussis (DTaP) vaccine. When the 
savings associated with work loss, death, and disability are factored in the total savings 
increase to about $27 per dollar invested in DTaP vaccination. Every dollar our Nation spends 
on measles-mumps-rubella (MMR) vaccination generates about $13 in total savings-adding 
up to about $4 billion each year. 

The value of vaccines also extends beyond childhood. The greatest vaccine-preventable 
disease burden for the U.S. population today is among adults. We estimate an average of 
23,000 persons, primarily 65 and older, die from complications of influenza illness during 
epidemics. Over 10,000 more die from pneumococcal infections such as pneumonia annually. 
Many of these deaths could have been prevented by vaccination. We have safe, effective, but 
highly under-utilized vaccines that can help us reduce the $10 billion a year in societal costs 
brought about by vaccine-preventable diseases in adults. 

A decision to vaccinate is a decision to help protect not only individuals, but to also protect 
entire communities from diseases spread by person-to-person transmission. A decision to not 
vaccinate is to put the individual and community at risk. When immunization programs 
achieve high levels of "community" immunity--or what scientists sometimes refer to as 
"herd" immunity (the indirect protection of a community, including unvaccinated 
individuals), the likelihood that an infected person will transmit the disease to a susceptible 
individual is greatly reduced. Community immunity provides indirect protection to children 
who may be too young for certain vaccinations or have other health problems that prevent 
them from being immunized, yet are still susceptible to the disease. For example, children 
under one year old are too young to receive the measles vaccine but receive some protection 
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from the vaccination of older individuals. Also protected are children who cannot be 
vaccinated with some vaccines for medical reasons-such as children with leukaemia. 

Vaccine Licensure 

FDA's Center for Biologics Evaluation and Research (CBER) is responsible for regulating 
vaccines in the V.S. Current authority for the regulation of vaccines resides primarily in 
Section 351 of the Public Health Service Act and specific sections of the Federal Food, Drug 
and Cosmetic Act. 

Vaccine clinical development follows the same general pathway as drugs and other biologics. 
A sponsor who wishes to begin clinical trials with a vaccine must submit an Investigational 
New Drug application (IN D) to FDA. The IND describes the vaccine, its method of 
manufacture and quality control tests for release. Also included are information about the 
vaccine's safety and ability to elicit a protective immune response (immunogenicity) in 
animal testing as well as the propofed clinical protocol for studies in humans. 

Pre-marketing (pre-licensure) vaccine clinical trials are typically done in three phases, as is 
the case for any drug or biologic. Initial human studies, referred to as Phase 1, are safety and 
immunogenicity studies performed in a small number of closely monitored subjects. Phase 2 
studies are dose-ranging studies and may enrol hundreds of subjects. Finally, Phase 3 trials 
typically enrol thousands of individuals and provide the critical documentation of 
effectiveness and important additional safety data required for licensing. At any stage of the 
clinical or animal studies, if data raise significant concerns about either safety or 
effectiveness, FDA may request additional information or studies or may halt ongoing studies. 

If successful, the completion of all three phases of clinical development can be followed by 
the submission of a Biologies License Application (BLA). To be considered, the license 
application must provide the multi disciplinary FDA reviewer team (medical officers, 
microbiologists, chemists, biostatisticians, etc.) with the efficacy and safety information 
necessary to make a risklbenefit assessment and recommend or oppose the approval of a 
vaccine. Also, during this stage, the proposed manufacturing facility undergoes a pre-approval 
inspection during which production of the vaccine as it is in progress is examined in detail. 

Following FDA's review of a license application for a new indication, the sponsor and the 
FDA present their findings to FDA's Vaccines and Related Biological Products Advisory 
Committee (VRBPAC). This expert committee (scientists, physicians, biostatisticians, and a 
consumer representative) provides advice to the Agency regarding the safety and efficacy of 
the vaccine for the proposed indication. 

Vaccine approval also requires the provision of adequate product labelling to allow health 
care providers to understand the vaccine's proper use, including its potential benefits and 
risks, in order to communicate with patients and parents and to safely deliver the vaccine to 
the public. Vaccines are also subject to lot release testing and protocol review to further 
ensure their quality. 

Although extensive studies are required for licensure, post-marketing research and 
surveillance are necessary to identify safety issues which may only arise or be detected 
following vaccination of a much larger population. Rare events may not come to light before 
licensure, or, if noted, the evidence may not be adequate to prove that such events were due to 
a vaccine. The Vaccine Adverse Event Reporting System (VAERS) later in the testimony. In 
addition, post-marketing studies of a specific vaccine are required by FDA in order to obtain 
additional safety or other data. Also, after licensure, monitoring of the product and of 
production activities, including periodic facility inspections, must continue as long as the 
manufacturer hold a license for the product. 
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No system is perfect and no medicine or vaccine can ever be guaranteed to be 100 percent 
free of possible side effects or adverse events, particularly when administered to millions of 
people. For these reasons, the Department, its constituent agencies (FDA, CDC, NIH, HRSA), 
the scientific community, and industry strive for continuous improvements in vaccine safety. 
Speaking for the Department and its agencies, we welcome all constructive input and 
criticism in this regard. While we will always seek regulatory and scientific improvements in 
areas where safety and effectiveness are critical to protecting the public's health as vaccines, 
we are gratified that the extensive prelicensing and post-marketing efforts have resulted in the 
United States setting the standards worldwide for development and use of safe and effective 
vaccines. 

Vaccine Recommendations 

Vaccine recommendations are derived through a careful, deliberative process involving 
advice and guidance from the CDC's Advisory Committee on Immunization Practices 
(ACIP). The ACIP is a Federally chartered, scientific advisory committee of outside experts 
with the goals of providing to CDC's Director and the Secretary of HHS, advice on 
decreasing disease through the use of vaccines and other biological products, and on 
improving the safety of their use. 

The ACIP makes recommendations ~n vaccine use to CDC. If the CDC accepts the ACIP's 
advice, the recommendations are published in the Morbidity and Mortality Weekly Report 
(MMWR) as ACIP recommendations. As new data become available on the effectiveness of 
disease prevention or on adverse events, these also may be discussed and may lead to 
published updates or revisions of previous recommendations. 

Immunization Requirements for School Entry: 

State laws requiring immunization date from the early 1800s, when Massachusetts enacted a 
smallpox vaccination requirement for its residents. The modem era for school and licensed 
day care immunization laws began with efforts to eliminate measles in the U.S. in the 1960's 
and 1970's. 

All school and licensed day care immunization laws are State-based. There are no Federal 
laws mandating immunizations for school entry and day care attendance in this country. The 
U.S. Supreme Court, however, has affirmed the right of States to pass and enforce 
compulsory immunization statutes, and has upheld the constitutionality of State vaccination 
laws. Currently all 50 States have school immunization laws in effect although the specific 
vaccines, number of doses, and vaccine schedules vary by State. All States allow exemptions 
to immunization for medical reasons. In addition, 48 States allow religious exemptions and 15 
States allow philosophical exemptions. 

State-based, school-entry immunization laws establish a safety net to ensure a high level of 
protection from deadly diseases. Implementation and enforcement of school immunization 
laws have played a key role in reducing vaccine-preventable diseases in the U.S. For example, 
during the first 31 weeks of 1978, six States that enforced school laws reduced measles 
incidence by more than 90%, compared to the rest of the country. 

Vaccine Safety 

The public has a right to and should expect safe vaccines. While vaccines are among the 
safest pharmacological interventions available, no drug or vaccine is 100 percent without risk. 
Even with a risk level as exceedingly low as it is for vaccines, we are working to find ways to 
reduce the risk even further. We are committed to vaccine safety through enhanced 
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surveillance systems, vaccine safety research, adopting safe vaccine administration policies, 
and educating and providing information to parents, health care providers, and the general 
public. 

Two recent examples reflect the emphasis we place on providing the safest vaccines possible. 
Beginning in 1996, to prevent pertussis in infants, we began use of a safer, newly-licensed 
vaccine. In recent years, we have switched our polio immunization strategy from primary 
reliance on oral polio vaccine, which very rarely causes polio (1 in 2.4 million doses), to 
inactivated polio vaccine which never causes polio. The additional cost of full implementation 
of these two changes to improve the safety of our immunization schedule will be 
approximately $110 million, which comprises 10 percent of CDC' s immunization budget. 

Vaccine Adverse Event Reporting System: 

The National Childhood Vaccine Injury Act of 1986 led to the creation of a unified national 
system to collect, manage, and evaluate the reports of possible adverse events. This system, 
initiated in 1990 and jointly managed by CDC and FDA is the Vaccine Adverse Event 
Reporting System mentioned earlier in my testimony. It is the only surveillance system that 
covers the entire U.S. population. 

V AERS is a passive surveillance system that relies on physicians, health care providers, 
parents, and vaccine manufacturers to submit reports of adverse reactions that occur during a 
period following vaccination. To encourage reporting of any possible vaccine-induced 
adverse event, the criteria for reporting V AERS are non-restrictive. The system accepts and 
includes any report submitted, no matter how unlikely the possible connection with 
vaccination. For this reason, extreme care must be used in interpreting claims based on 
VAERS data. V AERS reports are helpful for suggesting adverse events-they do not 
however, allow us to say anything about whether a vaccine causes or caused the reported 
event. 

V AERS receives 11,000 to 12,000 individual reports per year from vaccine manufacturers, 
private practitioners, State and local public health clinics, parents, and individuals who 
receive vaccines. Vaccine manufacturers and providers are required to report every potential 
adverse event of which they learn, regardless of the type of event. Approximately 15 percent 
of the reports describe events considered serious, defined as an event that is fatal, life
threatening, requires or prolongs hospitalization, results in permanent disability, or in the 
judgment of the physician could lead to such an outcome in the absence of medical 
intervention. Most of the remaining reports describe self-limited, transient events such as 
injection site reactions, irritability, prolonged crying, and fever. The serious events, 
unfortunately, are much more difficult to evaluate with regard to their causal association with 
vaccines. Most tend to be of a type known to occur in the absence of vaccines, so in an 
individual case it is almost never possible to definitively assess the role of the vaccine. 

Case reports of serious adverse events obtained through VAERS may not always represent 
direct consequences of vaccination. The timing, for instance, between a vaccination and a 
reported adverse event may simply be coincidentaL In other words, there is a time-based, or 
temporal association, but not a causal association. By chance alone, since children receive 
several vaccinations in their first year of life, some children who develop symptoms of illness 
will do so within several days of receiving a vaccine. Reports to V AERS can provide valuable 
information regarding serious adverse events that may be associated with a vaccine and are 
useful for generating warning signals. It takes other types of studies to determine whether or 
not they are indeed due to vaccines. 
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Spontaneous report-based surveillance programs, such as V AERS, perform a critical function 
by generating signals of potential problems that may warrant further, more detailed 
investigation. It is especially valuable in assessing the safety of newly marketed vaccines. 
Careful review of reports during the initial months following licensure can provide additional 
assurance about the safety of a new vaccine, and uncover previously unexpected events that 
occur when a vaccine is used more widely than was possible during clinical trials. FDA may 
take information obtained from V AERS to its advisory committee (VRBP AC) for making 
recommendations on vaccine labelling and use. 

A good example of how the vaccine safety monitoring system works is in alerting us to and 
helping address the recent concern about rotavirus vaccine and a type of bowel obstruction 
called intussusception. 

Between September 1998 and June 1999, 15 cases of intussusception following rotavirus 
vaccine were reported to VAERS. The cases tended to be younger than most cases of 
intussusception normally occurring in the absence of vaccination. This signal led to special 
studies to evaluate whether there is a truly causal role of rotavirus vaccine in intussusception. 
Additional information has been collected on the cases reported to V AERS and a multi-state 
study has been initiated to evaluate whether or not rotavirus vaccine is associated with 
intussusception. On July 16, based on preliminary suggestive but not definitive data, CDC 
recommended that vaccination of children scheduled to receive the rotavirus vaccine before 
November 1999 be postponed until the studies are completed and the findings available. 

Vaccine Safety Datalink: 

Because of the limitations ofVAERS, another system has b 
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