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FOREWORD -Maureen Windle, Chief Executive, Northern Area Health Board. 

Since our Board was established in March 2000 we have been focusing on the 
delivery of immunisation services. This is reflected by our Board establishing a 
multi-disciplinary, multi-agency Immunisation Committee in June 2000. Quite apart 
from focusing on the various immunisation programmes, two major projects were 
managed:-

(i) Meningococcal C Vaccination Programme, which commenced in October 
2000 
and 

(ii) a strategy to address measles outbreak which occurred early 2000 and 
associated immunisation campaign. 

Regrettably, the uptake levels of the MMR in particular have fallen below the national 
target uptake level of95%. Some DED's in our Board's area have a particularly poor 
uptake as can be seen from the map in Section 9. In general, the DED's with the poor 
uptake levels are areas of high deprivation and morbidity. These areas have also 
presented with a very low uptake in the recent Breastcheck campaign and unfortunately, 
also have very high levels of substance abuse. There are of course other reasons affecting 
low uptake levels of MMR, such as 

• Adverse publicity in relation to the vaccine. 
11 Lack of public awareness of measles, mumps and rubella and the health risk 

associated with same. 

In the short period of the measles outbreak in our Board's area during 2000, three 
deaths occurred associated with measles. In addition there was quite a significant 
number of patients admitted to hospital for treatment. We are now embarking on an 
emergency programme with the aim of improving the uptake or MMR. This will be 
done by a very intensive and focused awareness programme and a combined effort 
between out Board's community staff and local general practices to encourage parents 
to present for consultation and advice which, hopefully, will have the desired outcome 
of improving immunisation uptake. The programme will commence in the areas 
shown with the lowest uptake rates. 

I commend our Board's Immunisation Committee for producing this information pack 
which will be widely ~irculated to our Board's key staff, general practitioners, public 
and local representatives and will also be available to the public as required. 

Maureen Windle 
Chief Executive. 



INTRODUCTION - Dr. Marie Laffoy, Director of Public Health, ERHA. 

Measles, Mumps and Rubella can be extremely dangerous and potentially fatal infectious 
diseases. 

Measles 

One in 15 cases will have complications. These include: 

• ear infection (1 in 20) 
• pneumonia or bronchitis (1 in 25) 
• convulsions (1 in 200) 
• encephalitis (1 in 1,000) 
• death (1 to 2 per 1,000 reported cases) 
• late onset sub-acute sclerosing panencephalitis, (SSPE,l in 8,000 children under 2 years). 

Mumps 
The clinical features of mumps include fever, headache, swelling of one or both cheeks or sides of 
the jaw and swollen glands. It can last up to 7 to 10 days. 
The complications include: 
• viral meningitis 4-6% of cases 
• encephalitis I in 1000 cases 
• Inflammation of the testicles in 4 in 10 adult males with who get mumps 
• Hearing loss which may be permanent. 

Rubella 
In general rubella is a mild disease that causes a rash and a fever for 2-3 days. One in 6,000 cases 
will get encephalitis. The real risk of rubella is to the unborn baby, as major birth defects are 
highly likely to occur to the foetus of pregnant women who get the disease just before conception 
or early in pregnancy and these birth defects include blindness, deafness, learning difficulties and 
heart disease. 

These are very serious illnesses. They can easily be prevented. The best protection against 
them is with the MMR vaccine. 

Our uptake levels are insufficient. They should be at 95%. In some parts of Dublin at present they 
are under 50%. In 2000 there was an outbreak of measles in the Northern Area Board, 3 children 
died and there were numerous hospital admissions. The reason for this outbreak and the 
unnecessary illness was due to the low uptake levels. 

The MMR vaccination is very safe. In recent times there has been public disquiet regarding its 
safety. This pack includes detailed information and evidence from the scientific literature in 
relation to measles, mumps and rubella, and the safety of the MMR vaccination. 

In addition a National Information Pack is being prepared by the Hospital Health Board Executive 
(HEBE) in collaboration with the National Disease Surveillance Centre and the Department of 



Public Health, Southern Health Board. It will outline in detail the evidence of the safety of the 
MMR vaccine and address the issues which are causing concern to parents. This pack will be 
available as soon as possible. 

The main public concern relates to a possible link between the MMR vaccine and autism and 
inflammatory bowel disease. 

• Only one study suggests a link between MMR vaccine and autism. This was conducted at 
the Royal Free Hospital and the findings were based on only 12 children who had autism, 
where the onset of their autism had apparently coincided with receiving the MMR vaccine. It 
is important to note that this study stated: 

"we did not prove an association between the Measles, Mumps and Rubella vaccine 
and the syndrome described". 

• Further studies have not shown any link between MMR and autism. 
• There is no doubt that autism, as a syndrome, is increasing. One study found a significant 

increase in autism between 1988 and 1999, but this was during a time where the MMR 
vaccination rate remained the same. 

• Seven international expert groups have reviewed the evidence and they are unanimous that 
there is no evidence to support a link between MMR vaccine and autism. 

• MMR does not overload the immune system. 
• It has been suggested the Measles, Mumps and Rubella vaccines should be administered 

separately. If we were to do this, it would leave children exposed to acquiring measles, 
mumps and rubella infection for much longer periods. This is not good practice and cannot be 
recommended. It is not practised elsewhere. It is not recommended by the WHO. 

• MMR has been used successfully for over 30 years. 
• Furthermore there is concern over the safety of the singly Mumps vaccine, and as a result it 

is not recommended. 

In summary, there is no evidence of an association oetween MMR vaccine and autism or bowel 
disease. There is mounting evidence, however, showing no such link. A policy of single 
vaccination is not good practice. . The evidence of the safety and efficacy of MMR is 
overwhelming. Health professionals should not hesitate in recommending the MMR vaccine to 
parents. We have huge evidence of the devastating impact of the measles, mumps and rubella 
infection. It is our duty as health professionals to recommend the best way of preventing these 
illnesses, which is with MMR vaccine. 

Dr Marie Laffoy 
Director of Public Health 
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2. VACCINATION 
Your Cbild's Best Shot 



Vaccination - your child's best shot 

All parents want healthy children. They need to know that vaccines recommended by 
health professionals are safe and effective and can be delivered in an acceptable 
manner. Vaccines have been so effective that many parents forget the reasons why 
we vaccinate. In 1946, in Ireland, for example, 117 children died from whooping 
cough and there were 139 deaths from diphtheria. Parents knew of children who died 
of these diseases or who were left with paralysis from polio needing "iron lungs" or 
leg braces. Today parents read about the "dangers" of vaccines in newspapers and 
magazines and television. Nothing sells a newspaper or grabs the public attention as 
well as a good scare story. Unfortunately the good news stories such as the 
eradication of smallpox, the imminent eradication of polio worldwide and the 
dramatic decline of Haemophilus influenzae type b (Hib) meningitis rarely merit a 
line. It is no wonder that parents are left confused and anxious about the best choice 
for their child. 

In Ireland the benefits of vaccination are clear: fewer children develop serious 
infectious diseases and fewer die from these diseases. Diseases such as diphtheria and 
polio which were commonplace fifty years ago are now extremely rare. Cases of 
meningitis caused by the organism Haemophilus influenzae type b (Hib) have 
decreased from approximately 80 - 100 cases /year to less than lO/year since the 
introduction of the Hib vaccine. Cases of Meningococcal C disease have declined 
dramatically since the vaccine was introduced in October 2000. 

120~----------------------------r---------------------~====~ 

.L ~ib Vaccine 

I ", 1992 

11t-----

1987 1989 1991 1993 1995 1997 199"--_______________ ---1 

Figure 1; Invasive H.influenzae b cases in Ireland 1987- 1999 Figure 2: Meningococcal C notifications 1995-2001 
'2001 men c cases up to end November 2001 

Despite these successes Ireland lags behind many other developed countries in 
achieving the high vaccination uptake required to prevent spread of the most 
infectious diseases such as measles, mumps and rubella (german measles). 
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The new Irish Vaccination schedule 
BCG at birth 
DT aP IIPV lHibl Men C at 2, 4, and 6 months 

MMR at 12- 15 months 
DT aP IIPV boosterl MMR at school entry 
MMR for those who have not already had 2 doses at 11-12 years 
BCG only if tuberculin negative and no previous BCG at 10-14 years 
Td at 12-14 years 

How Vaccines Work 
The immune system is a complex network of cells and organs that work together to 
defend the body against attack by "foreign invaders". Anything that triggers this 
immune response is called an antigen. The first time these cells meet an antigen it 
takes some time to develop antibodies which render the antigens harmless. But the 
next time they meet the same antigen they respond more quickly because the immune 
system has remembered the antigen and the antigens are removed effectively. 

Vaccines work by triggering the immune response using organisms which may be 
either killed, or live but weakened, so that they are not able to cause the full blown 
illness. More recently some vaccines contain only parts of the killed organism that 
are necessary to provoke immunity. The vaccine causes the body to respond quickly 
the next time it is exposed to the antigen, in other words it gives the body immunity 
against the infectious disease. In general, vaccines containing live organisms give 
longer lasting immunity. Some vaccines must be repeated at intervals to maintain 
immunity (e.g. DTaP). Other vaccines are repeated because not everyone responds to 
the first dose (e.g. MMR vaccine 90-95% respond to the first dose and 90 -95% of the 
non responders will respond when given a second dose) 

Vaccination protects not only the individual child but also the community (so called 
herd immunity). When enough people are vaccinated, there is less disease in the 
community as a whole and it is harder for infection to spread in the community from 
one susceptible person to another susceptible person. The unvaccinated are thus 
protected by the vaccinated. The level of vaccine uptake required to create this effect 
depends on the infectiousness of the disease in question and is greatest for measles 
(described as the most infectious disease known to man). There are some children 
who cannot be vaccinated such as those with cancer or leukaemia. Diseases such as 
measles can be especially dangerous for these children, as their immune systems 
cannot fight invading organisms. These children depend on others around them being 
vaccinated. In order to create a herd immunity to measles infection, at least 95% of 
children need to receive 2 doses of MMR vaccine. Some parents think that if other 
children are vaccinated, their unvaccinated children will be protected. The reality is 
that unless vaccine uptake is high enough to prevent transmission, periodic outbreaks 
or epidemics will continue to occur, although at less frequent intervals and of a 
smaller scale than before the introduction of vaccines. Unprotected children will then 
be exposed to infectious diseases at a later age than usual and may be at increased risk 
of adverse events that often accompanies infection in the older age groups. 

- 2 -
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In the last three months of pregnancy, some antibodies are passed from the mother to 
the unborn baby. These antibodies may interfere with how the baby produces 
antibodies after some vaccines. So, vaccines against diseases where the maternal 
antibodies pass to the baby (such as the measles, mumps and rubella or MMR 
vaccine) are usually not given until after one year when antibodies from the mother 
will have disappeared. 

Risks of Vaccination Versus the Disease 
Before any vaccine is introduced or continued in Ireland, the need to prevent the 
disease is examined by a committee of experts; the National Immunisation Committee 
of the Royal College of Physicians of Ireland. The pattern, frequency and severity of 
the disease along with the capacity for treatment is studied together with information 
on the effectiveness and the safety of the vaccine. For example, meningococcal 
disease, while uncommon in comparison to measles before vaccination, has a high 
. death rate and therefore the introduction of the new vaccine against this disease is 
very desirable. Information on the pattern of this disease was provided to the National 
Immunisation Committee of the Royal College of Physicians of Ireland by the 
National Disease Surveillance Centre and by the Meningococcal Reference 
Laboratory in The Childrens Hospital, Temple Street. 

Studies on the effectiveness and the safety of the vaccine are examined by the Irish 
Medicines Board (1MB) before any vaccine is licensed for use in this country. Strict 
quality controls are required by each vaccine manufacturer to ensure that each batch 
of vaccines is safe, pure and strong enough to be effective. Each batch is tested by 
both the manufacturer and an independent assessor before it is released into general 
use. After a vaccine is introduced adverse reactions continue to be monitored by the 
Irish Medicines Board through the use of the Yellow Card Reporting system, whereby 
health professionals are asked to report any suspected adverse reactions to 1MB. 

In addition to this system, active surveillance for adverse events linking hospital 
admission data to vaccine data is possible in some countries (e.g. countries with 
unique identifying numbers for their population or data from large health maintenance 
organizations in the US who hold both vaccination and health data). Information 
derived from the adverse event surveillance systems of other countries is shared by all 
regulatory authorities. Examples of changes that have been made to improve the 
safety of vaccination include: a shift from whole cell pertussis vaccines to a less 
reactogenic acellular vaccine; the withdrawal of the urabe strain of mumps vaccine 
when the UK showed a higher risk of vaccine associated viral meningitis with that 
vaccine; and the cessation in the US of the new rotavirus vaccine when it was shown 
that there was a possible link between vaccination and increased the risk of 
intussuception, a form of bowel obstruction in infants. These changes demonstrate the 
commitment to vaccine safety and the flexibility of vaccination programmes to 
respond rapidly to safety issues that have been scientifically demonstrated. 

Combination vaccines, where a number of antigens are given together, are a good idea 
because they mean the child needs fewer injections. At the same time the child is 
protected against more than one disease. Research must demonstrate that safety and 
effectiveness are not impaired by the combination prior to introduction of any new 
combination vaccine. 

- 3 -
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Concerns have been expressed by some parents in relation to the number of vaccines 
children receive in the childhood schedule. However, all the evidence demonstrates 
that the human immune system is capable of responding to millions of different 
antigens. From the moment of birth children are exposed to many thousands of 
bacteria, fungi and viruses. Some of the newer vaccines contain only a single 
bacterial antigen attached to a protein (e.g. Hib Vaccine) the use of these vaccines 
reduce the antigenic load for children as they provide protection against the whole of 
.the Hib bacteria. 

Studying the short and long-term adverse effects of vaccination is not straightforward. 
In an individual, occurrence of an event closely related in time to receiving the 
vaccine may suggest cause and effect but this can be misleading. For example, many 
people who are involved in car crashes have eaten bread the day before, but this 
doesn't mean that eating bread causes car accidents. There are 2 ways to check if 
events may be causally related to a vaccination. The first way is a cohort study. This 
involves following up a group of children (or cohort) over a period of time and 
observing whether the frequency of adverse events differs in vaccinated and non
vaccinated children. In the second method, a case-control study, children with the 
disease/adverse event are compared with children who are similar but don't have the 
disease/adverse event and vaccination histories are compared. These methods for 
checking whether adverse events are associated with the vaccine are very important, 
since most vaccines are given to young children. As this is a time when it is not 
uncommon for unrelated problems to be recognized, their diagnosis may coincide 
with vaccination. 

The Centers for Disease Control in Atlanta USA have published information on the 
risks of adverse events after vaccines and also on the risks of complications or adverse 
events after the disease itself. This data is collated in Appendix 1. It is clear from this 
information that vaccination is safer than accepting the risks for the diseases. No 
vaccine can be guaranteed 100% safe, but the chances of a child being seriously and 
permanently damaged as a result of vaccination are remote. On the other hand the 
risk of complications and death associated with infectious disease is significant. It is 
this balance that should be considered when making decisions about immunisation. 

Have Vaccination Programmes Worked? 
It is often stated that the numbers of deaths from childhood infectious disease were 
declining before the introduction of vaccines. This is true for some diseases. It is also 
true that the introduction of vaccines has accelerated this decline, (for example see 
figure 3, rate of decline of pertussis deaths in Ireland). 

- 4-



Rate of decline of annual average pertussis mortality rate 
per 100,000 total pop per decade Ireland 1860 -1980 

100~--------------~--------------------~ 

Figure 2: Rate of decline of annual average pertussis mortality rate Ireland 1860-1980 

Pertussis Vaccine 
Pertussis (whooping cough) can be a severe illness, resulting in prolonged coughing 
and vomiting spells that can last for weeks. These spells make it difficult for a child 
to eat, drink and breathe. In infants, it can also cause pneumonia and lead to brain 
damage, seizures and mental retardation. The value of whooping cough vaccine is 
demonstrated clearly in Ireland in Figure 3. While deaths from pertussis were 
declining from the late 19th century, the rate of this decline was dramatically 
accelerated in the 1950s following the introduction of pertussis vaccine. The value of 
pertussis vaccine was more recently demonstrated following a concern about the 
safety of pertussis vaccine in the 1970s. In many countries this scare led to a marked 
decline in public confidence and vaccine uptake. This was followed by outbreaks of 
disease in all of these countries and many deaths ensued, (see Table 1 for experience 
in Japan). Pertussis incidence was 10-100 times lower in those countries where high 
vaccine coverage was maintained. I 

Table 1: Pertussis cases and deaths in Japan 1970-1979, immunisation suspended in early 
1975.2 

Year Cases Deaths 
1970 655 5 
1971 206 4 
1972 269 2 
1973 364 4 
1974 393 0 
1975 1084 5 
1976 2508 20 
1977 5450 20 
1978 9626 32 
1979 13092 41 

In most of these countries including Ireland confidence has now been restored to 
pertussis vaccines, either the new acellular pertussis vaccine as in Ireland, Japan and 
Sweden or with the old whole cell vaccine as in the UK. Figure 3 illustrates the 
notification of pertussis in Ireland in recent years and demonstrates the fall in 
notifications that has accompanied the increasing use of pertussis vaccine. 

-5 
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Figure 3: Notifications of Pertussis Ireland 1982-2000 

Diphtheria Vaccine 

4~A 

-;;:. -- ,.. 1 52 

Diphtheria is an acute highly infectious bacterial disease that mostly affects the upper 
respiratory tract. A membrane forms over the throat, obstructing breathing and 
producing a powerful toxin which attacks the heart and the nerves. Diphtheria 
remains endemic in many countries. In the 1990's a major epidemic occurred in 
Eastern Europe, causing many thousands of deaths. In response to the continued 
threat of diphtheria, the National Immunisation Committee of the Royal College of 
Physicians of Ireland has recently recommended the addition of a booster of tetanus 
and diphtheria to school leavers. 

Tetanus Vaccine 
When open wounds are contaminated with the tetanus organism, tetanus toxin is 
produced. This toxin causes powerful muscle contractions and heart rhythm 
irregularities. It has a high mortality rate (up to 30%), especially in the elderly. 
Tetanus is found in soil and animal faeces everywhere and the need for preventipn 
with vaccine continues to be high. 

Polio Vaccine 
Vaccination has played an important role in controlling some diseases and has made it 
possible to wipe out other diseases such as smallpox. Polio vaccine has resulted in a 
dramatic decline in the numbers of polio cases worldwide, even in countries where 
there has been little improvement in living standards. With continued use of polio 
vaccine the World Health Organization will soon eliminate polio. When that happens, 
polio vaccine will no longer be required. In the interim however importations of wild 
poliovirus are only an airplane ride away. In 1994, wild polio was imported into 
Canada from India, but high vaccination levels prevented it from spreading in the 
population. 

There are 2 types of polio vaccine available, the live oral polio vaccine and a killed 
injected polio vaccine. Debate continues about the most appropriate vaccine to use as 
each has advantages and disadvantages. Rarely, the oral polio vaccine may cause 
paralysis (see appendix]). However the killed polio vaccine must be injected and may 
not prevent intestinal infection. Due to the progress being made in global eradication 
of polio and to eliminate the risk of vaccine associated polio, the Royal College of 
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Physicians recommended switching to the inactivated polio vaccine (IPV) in Ireland 
in 2001. 

Hib Vaccine 
Haemophilus lnjluenzae type b (Hib) was the most common cause of bacterial 
meningitis in Irish infants and young children, prior to the introduction of Hib vaccine 
in 1992; This disease had a high mortality rate and left many survivors with deafness, 
seizures or mental retardation. Now, most doctors just finishing training have never 
seen a case. 

Men C Vaccine 
Ireland has one of the highest rates of both group B and group C meningococcal 
disease in Europe. A new immunisation programme against group C meningococcal 
disease was introduced in October 2000. Already as of end November 2001 there has 
been a 76% reduction in the number of Meningococcal C cases notified in comparison 
the first 11 months of 2000. 

This vaccine does not contain any live bacteria and therefore cannot cause meningitis 
or septicaemia. It is important to maintain alertness in the general public and 
professional groups in relation to those presenting with signs and symptoms of 
meningococcal disease. The vaccine cannot offer immediate protection to someone 
who is already incubating the infection and can only protect against Group C 
meningococcal infection and not against other serogroups such as Group B . 
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Figure 5 Notifications of Total, Group B and Group C meningococcal disease by 
month Jan 1999 to Nov 2001 
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Rubella Vaccine 
Rubella (germ an measles) is a mild disease, unless caught in early pregnancy. A 
major rubella epidemic in the USA in 1964-1965 resulted in around 20,000 rubella 
damaged babies and this highlighted the need to prevent this infection. The vaccine 
was introduced in Ireland in 1971. However because coverage is not complete 
epidemics continue to occur; (although more infrequently and of a lower scale than 
before the introduction of the vaccine). The most recent epidemic occurred in Ireland 
in 1996 and unfortunately resulted in the births of infants with congenital rubella 
syndrome. 

Mumps Vaccine 
Before the introduction of the vaccine mumps was the most common cause of viral 
meningitis. Other complications include deafness, inflammation of the ovaries or 
testes, inflammation of the pancreas. Most reactions from the mumps vaccine are 
mild. When the vaccine was introduced it was noted in the UK that one of the 
vaccines (containing the Urabe strain of mumps) was more likely to be associated 
with a risk of viral meningitis (l case in 11,000 doses). This vaccine was then 
removed and the Jeryl -Lynn strain of mumps used for all vaccinations in Ireland. 
The latest epidemic year for Mumps occurred in 199611997. Many of these cases 
occurred in primary school children. This was one of the reasons that the National 
Immunisation Committee of Royal College of Physicians of Ireland recommended 
dropping the age of the second dose of MMR from 11-12 years to 5-6 years. 

Measles Vaccine 
Many countries with high vaccine coverage have practically eliminated measles, with 
most cases introduced from outside the country. Figures 6 and 7 illustrate recent 
experience with measles in Ireland and in the United States. The frequency and size of 
epidemics has reduced in Ireland since the introduction of the vaccine but we have a 
long way to go to achieve the reduction observed in other developed countries such as 
the US, UK and Scandinavian countries. WHO has targeted measles elimination for 
the year 2007. 

Measles Notifications Ireland 
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figure 5: Measles notifications Ireland 1982·2000 Figure 6: Measles notification Ire!and 
and USA 1993 ·2000 

Measles vaccine is given in combination with rubella and mumps vaccine in the 
MMR vaccine. Considerable experience over many years in many different countries 
has shown MMR to be safe and effective. 
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Measles Vaccine Scares 
Recently a number of parents have become concerned that their children may have 
developed autism following MMR vaccine. Autism is a life long disability 
characterized by impairments in social interaction and communication and a pattern 
of restrictive and repetitive behaviour. Autism was first described in 1943 many years 
before the development of MMR vaccine. The diagnosis is usually made in the second 
year of life, at a time when children receive MMR vaccine. Many conditions can give 
rise to autism and many studies suggest a genetic element. A recent article in the 
February 2000 issue of Scientific American provides a summary of current theories. 
The article concludes, " the causes of this baffling and debilitating behavioural 
disorder may lie iri early embryonic development, when malfunctioning genes could 
produce subtle changes in the structure of the brain stem".3 Thus it is very unlikely 
that vaccination could be a causal factor for autism. 

The recent scare originated with a paper by Wakefield et al in the Lancet 1998. 
Wakefield postulated a link between MMR, bowel disease and autism based on 
series of 12 patients.4 (Wakefield had previously suggested that measles vaccine was 
a cause of Crohn's disease but his studies were not replicated by other scientists5

;6 7) 

Despite acknowledging that no association between MMR and autism was proven 
Wakefield in his public statements advised that MMR vaccine should be withdrawn 
and the components used separately. On the other hand another member of the team, 
a paediatrician strongly advocated the continuation of the combined MMR vaccine. 8 

Since then other studies have been published which show no link between the vaccine 
and autism: 

"Taylor et al in Lancet 1999 studied 498 cases of autism spectrum disorders 
diagnosed since 79 and found no association with MMR, no increase with MMR in 
1988 when the vaccine was introduced into the UK and age of onset of autism was not 
linked to timing of MMR vaccine. There was no clustering of developmental 
regression in the months after vaccination.9 1n his presentation to the American 
Committee on Governmental Reform in April 2000 Dr Brent Taylor (a UK 
paediatrician) stated that there is no satisfactory evidence that MMR vaccine causes 
autism (or bowel disease). "Parents whose children have autism can be reassured that 
they did not cause their child's condition by allowing him or her to be immunised." 

.. A Swedish study (Gillberg and Heijbel Autism 1998) found no association 
between MMR and Autism. The study noted no change in prevalence of autism in 
Sweden born after introduction of MMR. IQ 

"The committee on Safety of Medicines in UK examined records of 92 
children with autism and 15 with Crohn's disease - again no link was found with 
MMR vaccine. 

The Centers for Disease Control in the United States have advised that splitting the 
MMR vaccine may be harmful because it would expose children unnecessarily to 
potentially serious diseases. For instance if rubella vaccine was delayed, continued 
transmission of the virus could result in additional cases of congenital rubella 
syndrome, which is one of the recognized causes of autism. ll 

9-



The World Health Organisation has concluded that measles vaccines are among the 
safest vaccines ever invented. 

BCG Vaccine 
Since it was introduced in the 1950s, BCG vaccine has played an important part in 
protecting children from tuberculosis (TB) in Ireland 

National notifications tuberculosis 
Department of Health 1952 -1999 
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Figure 7: Notifications of Tuberculosis 1952-1999 

TB meningitis is the most devastating form of TB in children. Neonatal BCG is 
particularly effective against this form of the disease. 12 However as demonstrated in 
Figure 8 the number of notifications of TB has increased slightly in 1998 and again in 
1999. The fact that 25 cases in 1998 occurred in children under the age of 14 
indicates continuing exposure of young people to tuberculosis. We have not yet 
reached a sufficiently low incidence of tuberculosis to discontinue BCG. 
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Figure 8: Notifications of tuberculosis Ireland 1991-1999 
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Uptake of Vaccines in Ireland 
Table 2 shows the uptake figures for childhood vaccines in Ireland 

Table 2: Vaccine uptake at 2 years in 2000 by health board and total vaccine uptake in 
Ireland in 2000 and 1999 

Health 80ard IJPT31Drl Hih3 Polio3 MMR/ 
ERHA2000 84.6 83.9 84.4 77.3 
MHB2000 81.8 81.4 81.6 75.0 
MWHB2000 80.7 80.3 80.2 76.9 
NEHB2000 92.9 89.7 92.8 80.1 
NWHB2000 84.0 83.5 83.7 73.6 
SEHB2000 89.6 89.3 89.5 89.7 
SHB2000 84.9 84.4 84.6 76.8 
WHB2000 91.1 90.6 91.0 83.1 

Total Ireland 2000 85.9 85.4 85.7 78.9 
Total Ireland 1999 86.2 85.5 86.0 76.9 

This level of vaccine uptake is poor in comparison to other developed countries and 
allows for continued transmission of childhood infectious diseases with intermittent 
epidemics. 

Future Direction 
Vaccines are one of the greatest achievements of biomedical science and public 
health. Despite remarkable progress, several challenges face the Irish vaccine 
delivery system. The infrastructure of the system must be capable of successfully 
implementing an increasingly complex vaccination schedule. Information technology 
to support timely vaccinations must be harnessed more effectively. To achieve the full 
potential of vaccines, parents must recognize vaccines as a means of mobilizing the 
body's natural defenses and be better prepared to seek vaccinations for their children. 
Health promotion materials should outline the benefits and risks of all vaccines to 
enable parents make an informed choice. Health professionals must be aware of the 
latest developments and recommendations and be able to respond scientifically to the 
latest vaccine scares. Regional immunisation co-ordinators would assist in the 
implementation of new vaccines, changes to the schedule and cascade information to 
all health professionals working in the field of immunisation. Target based 
renumeration systems for general practitioners should recognize the greater effort in 
reaching the last 20% in the target group. 

Methods to improve surveillance of vaccine adverse events should be supported. 
Consideration should be given to a no fault compensation scheme where children 
suffer one of the recognized rare adverse events from the state sponsored vaccination 
scheme. 

Decisions about vaccine safety should be based on good science. Good science 
requires constant vigilance and the application of sound methodological techniques. 
No child should be denied the benefits of immunisation unless there is a scientifically 
demonstrated reason to so do. 
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Appendix 1 
See Powerpoint presentation 
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+!+ Bacille Calmette Guerin - attenuated bovine strain· 
+!+ Normally get papules at site -which subside over a 

few months 
+!+ can get minor degree of enlarged glands. Give any 

vaccine in the following 3 months in a different limb 
to reduce risk of adenitis 

+!+ other reactions are very rare 
+!+ No need for a delay between BCG and Polio in the 

primary immunisation schedule 
+!+ important in preventing TB meningitis in young 

children 
+!+ Although tuberculosis increased in deprived areas 

9ccurs throughout all social classes 



Pertussis Complications* 
Condition Percent Reported 

.:. • 9.5 pneumonIa 
(17% in infants<6months) 

.:. Convulsions 1.4 

. :. Encephalopathy 0.2 

. :. Death 0.2 
.:. Hospitalization 32 

USA Notified cases 1990-1996 
Epidemiology and Prevention of 

Vaccine -preventable diseases CDC 
2000 

Pertussis vaccine . 

Reaction DTPw DTP a 

.:. Sore spot 25 9 
.. :. cry>3 hrs 0.4 0.04 
.: . high fever 0.24 0.04 
.: . convulsions 0.02 0.007 
.:. acute limpnessO.07 

.:. (NEJM 1996 Greco et al) 
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ussis and brain damage 

.:. with the illness 2 out of 1000 get encephalitis 

.:. the vaccine: 
- 0-10.5 Encephalitis cases per million doses whole 

cell vaccine 
- Not reported with DTaP:surveillance continues 
- 11 a relationship of cause and effect between DTP 

vaccine and brain damage has not been 
demonstrated. If the vaccine ever causes brain 
damage, then the occurrence of such an event 
must be exceedingly rare" 



theria 
phtheria 

.:. Tonsillitis, pharyngitis 
membrane formation can cause 
trouble swallowing, 
respiratory obstruction, odema 
causes "bull neck", coma and 
death 

.:. Toxin release causes 
myocarditis( inflammation of 
the heart causes heart failure) 
and neuritis (inflammation of 
nerves causing nerve paralysis) 

.:. about 1 person in 10 who gets 
diphtheria dies from it 
. (pneumonia, respiratory 
failure, heart failure); case 
fatality (death rate of cases) 
changed little in past 50 years 

Diphtheria vaccine 
.:. recent diphtheria epidemic in 

former USSR; halted in 
Lithuania due to mass 
vaccination 

.:. swelling and redness at 
injection site common; may 
get. localised nodule at 
injection site - usually 
disappears after a few weeks 

.:. Hypersensitivity (arthus) 
reaction may occur, especially 
in those with multiple prior 
boosters 

.:. malaise, transient fever and 
headache may occur; 

.:. Rarely generalised urticaria, 
anaphylaxis, or neurological 

• • 



nus 
.:. bacterium found in soil and 

animal/human faeces (e.g. garden 
manure) - spores enter through 
wounds esp. contaminated 
wounds 

.:. Recent increase in injection drug 
users in USA and Europe 

.:. Causes trismus or "lockjaw" 

.:. uncontrollable muscle spasms can 
cause spinal or long bone 
fractures 

.:. Other complications include 
hypertension (high blood 
pressure), cardiac arrhythmias 
(irregular heart rhythm) , 
aspiration pneumonia, pulmonary 
emboli (clots in lung) and coma 

.:. 30% mortality, increased in 
elderly' 

Tetanus vaccine 
.:. Pain and redness at site may 

persist for several days - nodules 
at the injection site may persist for 
several weeks 

.:. Hypersensitivity reaction (arthus) 
occasionally reported with 
extensive swelling elbow to 
shoulder, more often in adults 
who have received frequent doses 
of tetanus toxoid 

.:. general reactions (headache, 
lethargy, "malaise, myalgia and 
pyrexia) uncommon 

.:. acute anaphylaxis and urticaria 
may occasionally occur and very 
rarely peripheral neuropathy, 
Guillain -Barre Syndrome 



Polio 
.:. Contagious virus spread by 

faeces and salivaiafter 
incubating 1-2 weeks develop 
fever, headache, nausea and 
vomiting; may progress to 
severe muscle pain and 
stiffness of neck and back 

.:. 0.1 % - 10 % cases associated 
with paralysis depending on 
age at which infected 

.:. 5-10 % mortality associated 
with paralytic cases 
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.:. vaccine acquired polio with oral 
polio vaccine 

- 1 in 1.4 million 1st doses- less 
likely with 2nd/3rd 

.:. 1 in 2 million contacts of a vaccinated 
child can get polio but not if they have 
been immunised. Advise contacts on 
need for strict hand hygiene after 
changing baby's napkin + double bag 
or burn napkins for 6 weeks 

.:. oral polio should not be given to 
immunocompromised or to 
households where there are 
immunocompromised. 
IPV should be used 



Polio 
.:. Contagious virus spread by 

faeces and saliva;after 
incubating 1-2 weeks develop 
fever, headache, nausea and 
vomiting; may progress to. 
severe muscle pain and 
stiffness of neck and back 

.:. 0.1 % - 10 % cases associated 
with paralysis depending on 
age at which infected 

.: •. 5-10 % mortality associated 
with paralytic cases 
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Inactivated Polio Vaccine (IPV) 

.:. IPV is a very safe vaccine, in use 
for over 40 years 

.:. Sore spot where vaccine given 

.:. Allergic reaction extremely rarely 
(as with any vaccine) 

.:. Anyone who has ever had a life 
threatening allergic reaction to 
the antibiotics neomycin, 
streptomycin or polymixin B 
should not get IPV 
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ophilus InJLuenzae (Hib) " 

Hib disease 
.:. Prior to the vaccine in 1992 Hib 

caused 1/3 of cases of bacterial 
meningitis 

.:. affected 1 in 600 children under the 
age of 5 

.:. - 60% cases: Hib meningitis with 3-
4% fatality and 15-30 -% serious 
complications including deafness, 
convulsions and intellectual 
impairment 

.:. 40% cases: epiglottitis (severe 
croup), osteomyelitis (infection of 
bone), arthritis (infection of joints), 
cellulitis (infection of skin), 
pneumonia and septicaemia(blood 
poisoning) 

Hib vaccine 
.:. Hib vaccine is one of the safest of 

all vaccines and has reduced the 
number of cases in Ireland from 
80-100/ year to under 8 cases / year 

.:. Swelling, redness and / or pain in 5-
30% recipients,usually resolves 
within 12-24 hours 

.:. - about 1 in 50 get a fever that 
responds to paracetamol 



sles 

Measles 
.:. Highly contagious virus spread by 

coughing and nasal droplets; 
incubates 1-2 weeks; fever, sore 
throat,cough, runny nose and eyes, 
red rash starting on face and moving 
to the rest of the body 

.:. 1 in 20 get ear infections , diarrhoea 

.:. 6 in 100 get pneumonia 

.:. 18 in a hundred hospitalised 

.:. 1 in 1000 get encephalitis 
(inflamation of the brain) 

.:. 2 in 1000 will die from it 

.:. 5-10 in a million get SSPE (fatal brain 
damage which follows many years 
after apparent recovery) 

.:. Epidemiology and Prevention of Vaccine Preventable 
diseases CDC 5th edition Jan 1999 

MMR Vaccine 
.:. 50/0 get rash or 5-150/0 fever at 7-12 

days lasting 1-2 days 
.:. 1 in 2000 get ear infections 

.:. 1 in a thousand hospitalised 

.:. 1 in a thousand get convulsions 
(febrile) 

.:. <1 in 1000,000 get encephalitis 

.:. Joint symptoms 25% (adult women) 

.:. Thromboctopenia(fall in blood 
platelets) <1/30,000 doses 



ps 

.:. fever, headache, parotitis 
(swelling salivary glands) in 30-
40%. 

.:. was one of the main causes of 
acquired deafness in childhood, 
1/20,000 cases reported 

.:. 1 in 10 get meningitis, resolves 
in 3-10 days 

.:. Encephalitis rare «2/100,000) 

.:. 1 in 4 teenage or adult males 
get a painful swelling of the 
testicles (50% get some degree 
of testicular atrophy- but 
sterility is rare) 

.:. Death 1-3/10,000 in recent 
years in USA 
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Mumps vaccine 
.:. serious reactions from mumps 

vaccine are extremely rare -. . 
mlm mumps, v.rare 
neurological signs but no long 
term effects (meningitis 1 in 
50,000 to 1 in a million doses, 
lower with the Jeryl -Lynn 
strain than Urabe strain which 
was withdrawn; Rubini 
Mumps strain in some single 
vaccines not recommended in 
Ireland) 

.:. Parotitis and fever reported 
rarely 

.:. eNS reactions including 
deafness rarely reported 
(1 / n-"\illioR-dQ8@i)-c~ 't----------J , I ~~ L' ., 



ella 
.:. Rash (fainter than measles, does not 

coalesce), low fever, swollen glands 
.: •. joint problems(arthralgia or 

arthritis) in adult females in up to 
700/0 

.:. 1 in 3000 get thrombocytopenic 
purpura (fall in platelets) 

- Gastrointestinal, cerebral or 
intrarenal haemorrhage may 
occur (bleeding in 
stomach,brain or kidneys) 

.:. 1 in 5000 Encephalitis 

.:. congenital rubella syndrome in up 
to 850/0 of infants infected in the 
first trimester 

- Causes deafness, cataracts, 
heart defects, microcephaly, 
mental retardation, liver and 
spleen damage, diabetes 

Rubella vaccine 
.:. 5 -10% low grade fever and rash 

.:. up to 40% of susceptible adult 
females(>25) have transient 
arthralgia after rubella vaccine 

.:. Thrombocytopenia <1/30,000 

.:. Encephalopathy <1,000,000 doses 
(MMR) 
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3. MEASLES, MUMPS AND RUBELLA 
Frequently Asked Questions 
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National Disease Surveillance Centre 

Measles Mumps and Rubella - Frequently Asked Questions 

What are these diseases? 

Measles is an acute viral illness characterised by cough, runny nose, sore throat, red 
eyes, a rash that begins behind the ears and a high temperature. One in 15 children 
who contract measles develop serious complications which can include bronchitis, 
pneumonia, convulsions and encephalitis (inflammation of the brain). 

Mumps is an acute viral illness characterised by swelling of the salivary glands on one 
or both sides of the face. Complications of measles include deafness, meningitis, 
encephalitis, pancreatitis and orchitis (inflammation of the testicles) which can rarely 
lead to sterility. Before the introduction of the MMR vaccine, mumps was the 
commonest cause of viral meningitis and permanent unilateral deafness. 

Rubella (German measles) is a mild infectious disease most common in children aged 
4-9 years. It causes a transient rash, enlargement of the lymph glands and occasional 
joint pain in adults. Rubella is often asymptomatic. The principal concern about 
rubella is that if it is contracted during early pregnancy it can result in major damage 
to the foetus. Features of the congenital rubella syndrome include mental handicap, 
visual and hearing defects and congenital heart lesions. 

How common are these diseases? 

In Ireland the number of cases of measles reported annually has dropped significantly 
since the introduction of the measles vaccine in 1985 and the MMR vaccine in 1988 
as shown in Figure 1 below. In the 1950s in Ireland an average of 8,500 cases of 
measles were reported each year. In the 1970s an average of 7 children died in Ireland 
every year from measles. In 1985 there were almost 10,000 cases of measles notified. 
By 1991 this had dropped to 135. 

Outbreaks of measles, however, continue to occur in Ireland. In 1993 over 4,328 cases 
of measles were reported. In 2000 over 1,600 cases of measles were reported to 
NOSe. Most of these cases were in the Eastern Regional Health Authority area and 
there were three associated deaths. The uptake of MMR in Ireland is currently not 
high enough to prevent outbreaks from occurring. 

I 



Measles Notifications Ireland: 1948-2000 
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Figure 1: Measles notifications in Ireland, 1948-2000 

Protection against mumps was first offered in 1988, with the introduction of the MMR 
vaccine, the same year that mumps became a notifiable disease. Before the MMR 
vaccine introduction in 1988, mumps was a leading cause of viral meningitis in 
children. 

In 1992, a second dose of MMR was recommended for both boys and girls aged 10-
14 years. In 2000 the age of the second dose was lowered to 4-5 years. The number of 
cases of mumps notified in Ireland in recent years has been low. An increase in 
notifications was seen in 1996/7. Mumps outbreaks will continue to occur if vaccine 
uptake rates do not improve. 
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Figure 2: Mumps notifications in Ireland, 1988-2000 
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Rubella vaccine for prepubertal girls was introduced in 1971. This policy allowed 
wild rubella virus to circulate among younger children and older boys. Because this 
policy did not totally prevent rubella in pregnant women, the policy was changed to 
vaccinate both boys and girls. 



The incidence of rubella declined in the 1990s following the introduction of MMR 
vaccine in 1988 with 1,889 cases notified in the 1990s versus 8,426 in the 1980s. The 
number of cases of rubella reported in Ireland in recent years has remained largely . 
unchanged apart from an increase in 1996. This increase in 1996 was predominantly 
seen in teenage boys and young male adults who had never been vaccinated. 

Rubella notifications Ireland: 1982-2000 
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Figure 3: Rubella notifications in Ireland, 1982-2000 

Can children die from measles? 
About one million children worldwide die from measles each year making it the 
eighth commonest killer disease of children. Death rates for measles vary depending 
on age. On average, between 1 in 2,500 and 1 in 5,000 cases die from measles. 
However, in recent years, deaths from measles have been reported as approximately 
1-2 per 1000 reported cases in the United States. This has also been the experience in 
several recent outbreaks in Europe due to low vaccine uptake, where there have been 
fatal cases of measles. In Ireland 10 deaths from measles were reported to the Central 
Statistics Office between 1990 and 2000. There were three deaths and over 1,600 
reported cases in Ireland in 2000 and three deaths in 2,961 reported cases (l in 1000) 
in The Netherlands. 

The risk of death is significantly higher in children under one year of age. This group 
cannot be offered the vaccine as they are too young and can only be protected through 
the 'population protection' of high vaccine uptake. Young adults who acquire measles 
at an older age also have a higher rate of developing encephalitis. 

Why is the MMR vaccine so important? 
The MMR is very important because it protects children against contracting measles, 
mumps and rubella, which are all diseases that can have serious consequences for 
children, as described above. An example of what can happen if MMR immunisation 
rates fall was highlighted by the measles outbreak seen in Ireland in 2000 where over 
1,600 cases of measles were reported with three associated deaths. 



The MMR vaccine can protect children in three ways: 
• individual protection 
• population protection 
• potential eradication of diseases. 

• Individual protection: 
One dose of MMR vaccine will provide immunity against measles and mumps in at 
least 90% of those vaccinated and against rubella in at least 95%. A second dose of 
vaccine has been shown to increase protection significantly to 99% in those given two 
doses of MMR vaccine. 

• Population protection (also known as 'herd immunity'): 
This means that if someone incubating measles (or mumps or rubella) has contact 
with others in the community, the disease will not spread as the chances of being in 
contact with someone who is not immune is so small. Children who cannot be 
immunised (e.g. those with leukaemia, cancer or on immunosuppressive treatment) 
depend on high 'population protection' for their personal protection as do children 
under one year of age who are not offered MMR vaccination. Women who have not 
been immunised against rubella depend on high 'population protection' to prevent 
them from catching rubella and from their babies being damaged. 

• Potential eradication of disease: 
The World Health Organization concluded in 1996, that measles eradication is 
feasible through immunisation. Smallpox has already been eradicated by vaccination 
and rapid progress is being made towards eradication of poliomyelitis through 
immunisation. Many countries have already achieved this target (e.g.) Finland, 
Sweden Spain, United States etc. 

How does the"MMR vaccine work? 

MMR is a Jive virus vaccine. This means that it contains measles, mumps and rubella 
viruses that have been modified (or attenuated) so that they no longer cause disease 
symptoms in humans. The vaccine has been developed to produce an immune 
response sufficient to protect children against the real disease, with no illness at all or 
only a very mild version of the illness. 

A child will be injected with the vaccine and this causes the immune system to 
respond and make antibodies against the viruses in the vaccine. These antibodies then 
~estroy the vaccine viruses but special cells of the immune system 'remember' the 
virus so that there is a prompt response if exposure occurs again. Because the viruses 
in the vaccine and the natural viruses are very similar, the immune system responds to 
both. This means that if a child is later infected with the real viruses, these are very 
quickly recognized by the immune system and large numbers of antibodies are 
produced rapidly to halt the infection. 

The immune response to vaccination is very similar to natural infection. The 
immunity to the measles and other antigens in the MMR vaccine occurs at different 
times; measles after 6-11 days, rubella after 10-15 days and mumps after 15-21 days. 
Unlike a natural virus, the vaccine virus cannot be spread to others, so there is no risk 
of infection from people who have been recently vaccinated with MMR. Studies show 



that when vaccine viruses are combined, the same high levels of protection are 
achieved as when the same component vaccine viruses are given individually. 

The MMR vaccine is routinely given in Ireland as follows: 

• first dose: by injection at 12-15 months, usually on its own 
• second dose: by injection as part of the school entry programme at age 4-5 

years. 

What is the difference between catching measles and having the live 
virus injected into the body? 

The difference between catching measles and receiving the live measles virus vaccine 
relate to the fact that the measles virus is in an attenuated form in the vaccine. As a 
result the vaccine strain can stimulate the child's immune system to protect them from 
future infection with the wild virus, without the complications associated with wild 
virus infection. On the other hand infection with the measles virus weakens the 
immune system, often leading to a secondary infection such as pneumonia or middle 
ear infection. 

Like all vaccines, side effects can occur with MMR. However these are almost always 
trivial and, as can be seen from the table below, the small risks from the vaccine are 
far outweighed by the substantial risks associated with wild measles infection. 

Measles MMR vaccine 
Ear infections: 1 in 20 Ear infections: 1 in 2,000 
Hospi talised: 1 in 5 Hospitalised: 1 in 1,000 
Encephalitis: 1 in 1000 Encephalitis: 1 in 1,000,000 
Pneumonia: 1 in 20 
Deaths: 1 in 500 

Table 1: Complications of measles versus MMR 

If the MMR vaccination is so effective, why do children need a 
second vaccination? 
Very few vaccines provide full protection against the disease concerned after only one 
dose. The MMR vaccine has over 90% efficacy after one dose, which means that over 
90% of children vaccinated will have full protection after a single dose. A second 
dose increases the efficacy to 99%. Compared to most vaccines this is a very effective 
response. 

Is it not true that the majority of people who develop measles have 
been vaccinated against measles? 
This is an argument frequently found in anti-vaccine literature - the implication being 
that this proves that 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 are 99% effective when used as recommended. 

This apparent paradox is explained by two factors: 



• Firstly no vaccine is 100% effective. For reasons related to the individual not 
all vaccinated persons develop immunity. The NIMR vaccine is very effective 
with up to 99% of those receiving two doses developing immunity and 90% 
after one dose. 

• Secondly in countries such as Ireland the people who have been vaccinated 
outnumber the people who have not. 

How these two factors work together to result in outbreaks in which the majority of 
children have been vaccinated is explained below. 

Example 1: In a school with 1000 students none have ever had measles. 920 
children are immunised and 80 are not immunised. 

/AlI children are exposed to measle,,-

920 have been immunised (l dose) 80 have not been immunised 

•• • 828 (90%) 
of 
children 
are immune 
to measles 
because of 
vaccine 

828 immunised 
children do not 
develop measles 

The vaccine did 
not work in 92 
children (10%). 
These children 
are susceptible 
to measles 

These 80 children are susceptible 
to measles 

92 immunised and 80 unimmunised children develop 
measles 

It is important to note in this example that 828 students were protected against the 
disease and did not develop measles. All of those who were not immunised developed 
measles. 

Does the MMR vaccine cause serious diseases (e.g. Autism, Crohn's 
disease) 

Many researchers have actively investigated the alleged association between the 
MMR vaccine and autism or inflammatory bowel disease (Crohn's disease), but the 
body of scientific evidence does not support the suggestion. 

All of the scientific evidence has been assessed by the following expert groups who 
have all concluded that there is no link between the MMR vaccine and autism or 
bowel disease. 

• National Immunisation Committee, Royal College of Physicians of Ireland. 
• Committee on Safety of Medicines (CSM). 
• Joint Committee on Vaccination and Immunisation (JCVI). 
• Medical Research Council (MRC) Expert Group. 



• United States Institute of Medicine. 
• American Academy of Pediatrics. 

This is endorsed by the World Health Organization (WHO) and the following 
professional organisations: 

• Irish College of General Practitioners 
• Faculty of Paediatrics, Royal College of Physicians of Ireland 
• Faculty of Public Health Medicine, Royal College of Physicians of Ireland 
• Irish Medical Organisation 

Autism 
Autism is a condition that involves delayed speech and communication. The first 
signs of autism tend to show at around 1-2 years of age. The MMR vaccine is also 
given around this age, so it is not surprising that some parents have linked the two 
events. However, there is no evidence that MMR causes autism. 

The suggestion of a link between the MMR vaccine and autism was first made in a 
Danish TV programme in 1993, by a mother of twins, one of whom had autism, 
which the mother believed was caused by the MMR vaccine. At that time, no scientist 
had ever suggested a link. 

In 1998, Dr Andrew Wakefield and colleagues in London published a paper in the 
Lancet describing 12 children with developmental and bowel problems. Eight of the 
children had autism, which the parents reported began soon after vaccination with 
MMR. The hypothesis put forward was that the MMR vaccine caused a leaky bowel; 
this allowed a toxin to enter, which affected the brain and caused autism. This 
hypothesis is not proven, and the researchers themselves stated that they had not 
proven a link with MMR vaccine. 

A number of studies have failed to demonstrate any link between MMR and autism. A 
UK study published in the Lancet in June 1999 by Taylor et allooked at the 
immunisation records of 498 cases of autism, born between 1979 and 1998. They 
found no change in trends in autism after the introduction of MMR; no difference in 
the age at diagnosis between vaccinated and unvaccinated children and no clustering 
of developmental regression in the months after vaccination. 

A Finnish study that reviewed adverse drug reactions reported, after 1.8 million 
individuals were immunised with 3 million doses of MMR, that no case of 
inflammatory bowel disease or autism was linked to the vaccine during a long follow 
up period (1982-1996). A study in Sweden showed that over a ten year period, with 
MMR introduced at around the mid point, the incidence of autism did not rise as a 
result of MMR. 

In February 2001, a'UK study was published in the British Medical Journal by Kaye 
et al. The study reported a notable rise from 1988 to 1999 in the diagnosis of autism 
as recorded by UK general practitioners. Over that same time period there was no 
change in the proportion of children who had been vaccinated with MMR. The study 
authors concluded that these data provided no evidence to support a causal association 
between MMR vaccination and the risk of autism. 

A paper in the Journal of the American Medical Association in March 2001 by Dales 
et al compared trends over time in autism and in MMR immunisation coverage in 



California. The paper concluded that 'these data do not suggest an association between 
MMR immunisation among young children and an increase in autism occurrence'. 

In March 2001 the British Journal of General Practice published a paper by De Wilde 
et al. The authors looked at whether children who go on to be diagnosed as autistic are 
more likely to see their GP in the six months after MMR vaccination than other non
autistic children. The authors concluded that there is no change in consultation 
behaviour in autistic children and matched controls in the six months after MMR. 

Crohn's disease 
The alleged link between the measles virus and Crohn's disease was first suggested in 
1993, by Dr Andrew Wakefield and other researchers working at the Royal Free 
Hospital in London. However, since 1993, the body of scientific evidence has not 
supported the allegation. 

The measles virus is not found in the gut affected by Crohn's disease, as was the 
original claim. This is based on work done using more sensitive tests than were used 
in the original research. Dr Wakefield has repeated his original work using more 
sensitive tests which confirmed that measles virus is not present in Crohn's disease. 
Some researchers continue to claim that the measles virus is present, but these results 
remain either unpublished, or are thought to be due to laboratory contamination. 

The children of women who catch measles during pregnancy are not more likely to 
develop Crohn's disease, as was originally suggested by a study of Crohn's disease in 
children born after measles epidemics in Sweden. A similar study in the UK found no 
such association. Two larger and more recent studies looked at a total of 73 
individuals whose mothers had measles during pregnancy and showed that none of 
them developed Crohn's disease. 

Several large studies have not shown an increased risk of Crohn's disease after 
measles vaccination or MMR vaccination, Le. individuals with Crohn's disease were 
no more likely to have had measles or MMR vaccine than individuals without 
Crohn's disease. 

Why has the incidence of autism increased in recent years? 

An increase in autism has been commented on in recent years in many different 
countries. In the UK, one study reported a marked increase in the incidence of autism 
between ]988 and 1999, with no increase seen in the uptake ofMMR. Thus MMR 
could not explain the rapid increase in the incidence of autism seen in the UK. 

An American study compared the number of cases of autism reported during the years 
1980 to 1994 in California with MMR immunisation rates over that time period. 
There was a sharp increase in the incidence of autism over these 14 years with only a 
small increase in MMR uptake over the same time period. They also found that the 
rapid increase in cases of autism began before the small increase in MMR rates and 
that the increase in autism continued even after MMR immunisation rates had 
stabilised. 

It has been suggested that the reported increase in autism may be explained by 
changes in how autism is defined, with children with mild forms of disability now 
recognised as falling within the autistic spectrum, coupled with an increased 



awareness and diagnosis of the disease. There may, however, be other factors that are 
causing a real increase in the incidence of autism, particularly in its more severe form. 

In summary although we don't know at present whether the increase in autism is due 
to factors such as increased awareness, changes in case definition or other 
environmental factors, we do know that it is not linked to the MMR vaccine. 

What do we really know about the safety of and side effects of the 
MMR vaccine? 

No one claims that medicines and vaccines are without side-effects, but vaccines are 
among the safest treatments available today. The MMR vaccine has been used for 30 
years with an excellent safety record. MMR vaccines have been through a licensing 
process which requires safety, quality and effectiveness to be carefully reviewed 
before a license is granted. Worldwide over 500 million doses of the MMR vaccine 
have been given since the mid-1970s. The US has used over 200 million doses of the 
MMR vaccine routinely, since the mid-1970s and the UK has given around 13 million 
doses since its introduction in 1988. Side-effects of the MMR vaccine are carefully 
researched and findings are published in professional journals. The safety of vaccines 
is regularly reviewed by independent expert groups who assess any new evidence. In 
Ireland these include the National Immunisation Committee of the Royal College of 
Physicians of Ireland and the Irish Medicines Board. 

In Ireland there is continued surveillance of potential adverse effects by the Irish 
Medicines Board. Established adverse effects are fully described in the Immunisation 
Guidelines for Ireland. produced by the National Immunisation Committee of the 
Royal College of Physicians of Ireland. and distributed to all relevant health 
professionals. 

Very rarely, MMR can cause serious adverse effects. but these adverse effects are 
significantly more common following the natural disease, as described above. 

How effective is the MMR vaccine? 

Very few vaccines provide full protection against the disease concerned after only one 
dose. The MMR vaccine has over 90% efficacy after one dose, which means that over 
90% of children vaccinated will have full protection after a single dose. A second 
dose increases the efficacy to 99%. Compared to most vaccines this is a very efficient 
response. 

How do those who are unvaccinated put other children at risk of 
developing disease? 

After two doses of MMR 99% of children will be completely protected (i.e.) will have 
no risk of contracting measles, mumps or rubella. However 1 in 100 are not protected 
and could potentially contract these diseases. Thus, although vaccinated children are 
far less likely to contract the diseases, a small risk remains. This is why we try to 
ensure that at least 95% of children in the community are vaccinated. This produces 
what is known as "herd immunity", so that the 1 in 100 children who are not protected 
have little or no chance of coming in contact with a case of measles. mumps or 
rubella. 



What is the evidence that giving the three parts of the MMR as three 
separate vaccines is safer? 
There is no evidence that giving the three parts of the MMR as three separate vaccines 
is safer and no country in the world advocates the use of the three separate vaccines 
rather than the MMR vaccine. 

If these diseases are so rare now why should children be immunised? 

Immunisation has enabled us to reduce most vaccine preventable diseases to very low 
levels in Ireland. However some of these diseases are very prevalent in other parts of 
the world. Travellers can unknowingly bring these diseases into Ireland and they 
could quickly spread throughout the population causing outbreaks here if we were not 
protected by vaccination. Similarly the relatively small number of cases we currently 
get in Ireland would increase quickly without the protection that we get from 
vacciries. We should therefore continue to immunise our children to protect the 
children themselves and to protect those around us who cannot be vaccinated or who 
don't respond to vaccines. 

What is the evidence that giving the three components of MMR as 
separate vaccines is safer and what are the risks associated with 
giving the vaccines separately? 
There is no evidence that doing this is safer. Nothing has been published that even 
suggests that giving the three separately would be any safer than giving the MMR 
combination. One of the authors of the Lancet paper of 1998 speculated to the press 
that giving the vaccines separately might be safer. No trials have been done to support 
this theory. 

The main risk associated with giving the vaccines separately is that it leaves children 
unprotected against these diseases for longer. It also means that children must return 
for six injections instead of two which can lead to reduced compliance. The use of 
three separate vaccines for measles, mumps and rubella has never been used in any 
country in the world. There have been no studies done to determine whether or not 
this approach is safe or effective. Likewise there is no experience with using this 
approach. This raises a number of unanswered questions: Is this approach safe? Will it 
protect children against these diseases? What order should the vaccines be given? 
How much time should be taken between vaccine doses? 

Some of the single mumps vaccines contain a strain of mumps virus known as the 
Urabe strain which has been shown to be associated with an increased number of 
cases of viral meningitis. Others use the Rubini strain which is of questionable 
efficacy. 

Why do other countries offer three separate vaccines? 
No country in the world recommends that MMR vaccine is divided into three separate 
injections or recommends that parents should have the choice of getting the three 
vaccines separately for their children. 

Japan is often quoted as using single vaccines. They withdrew a strain of MMR in the 
early 1990s and have not licensed another strain. They offer single measles and 



rubella vaccines to be given at the same time and they do not give mumps vaccine at 
all. Japan has seen 75 deaths from measles in recent years. 
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MMR Factsheet (1) 

What are these diseases? 
Measles, mumps and rubella (also known as 
German measles) are diseases that are caused 
by infectious agents known as viruses. They are 
spread when the viruses are passed from an 
infectious person to someone who is not immune. 

1 

They are often mild diseases but they can be 
more serious. Symptoms and complications from 
these three diseases are summarised in the table 
below 

Symptoms and complications of the diseases 
Usual symptoms Serious complications Duration 

The likelihood of problems 
varies with age. 
Complications are generally 
more common in young 
babies, older children and 
adults. 

Measles Almost all who are infected ear infection (1 in 20) Children usually have to 
develop symptoms, such pneumonialbronchitis (1 in spend about 5 days in bed 
as: fever, rash, cough, red 25) and may be off school for 
and painful eyes, swollen convulsion (1 in 200) about 10 days. Adults are 
glands, loss of appetite, diarrhoea (1 in 6) likely to be ill for longer. 
generally unwell. hospital admission (1 in 

100) 
meningitis/encephalitis (1 in 
1,000) 
late onset: SSPE' (1 in 
8,000 children under 2 
years old) 
death (1 in 2,500-5,000) 

Mumps 60 70% of those infected swollen, painful testicles in 7-10 days 
develop symptoms, such older males (1 in 5) 
as: painful and swollen central nervous system 
glands in the cheeks, neck involvement is 
or under the common - meningitis! 
jaw,fever, headache, encephalitis 
abdominal pain, loss of (1 in 200-5,000) 
appetite, generally unwell. pancreatitis (1 in 30) 

deafness - usually with 
partial or complete recovery 
(1 in 25) 
Mumps during pregnancy 
can lead to 
spontaneous abortion. 

Rubella 50-75% of those who are joint symptoms 48-72 hours 
infected develop symptoms, encephalitis (1 in 6,000) 
such as: low grade fever, bleeding disorders (1 in 
headache, conjunctivitis, 3,000) 
rash, sore throat,' cough, Rubella during pregnancy 
swollen glands, joint pains can lead to 
(mainly women), loss of spontaneous abortion. 
appetite, generally unwell. Congenital rubella 

syndrome 
babies can be born with: 
deafness 
blindness 
heart problems 
brain damage 
other serious problems 

• Sub Acute scIerosing Pan-encephalitis (see below) 
MMR Fact Sheet 1. January 2002.National Disease Surveillance Centre. Adapted/rom original material 
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Despite recent improvements in general health 
and the quality of treatment, measles still causes 
serious problems for people who develop 
complications. Between 1989 and 1991 a 
measles epidemic in the USA killed 130 children 
and more than 5,000 children were admitted to 
hospital. In Ireland in 2000 there was a measles 
outbreak with over 1600 cases reported and 
three associated deaths. 

How common are these diseases? 
Since the introduction of vaccines against 
measles, mumps and rubella the incidence of 
these diseases has decreased conSiderably. 

When a country has high vaccine coverage, the 
diseases that vaccines prevent become 
extremely rare. In the absence of immunisation 
these diseases would become common again 
and would cause significant amounts of serious 
illness and potentially some deaths. For example, 
in the mid 1970s, when there was a loss of 
confidence in whooping cough vaccine, and 
coverage fell, a marked increase in pertussis 
notifications was seen with many children being 
admitted to hospital. When vaccine coverage 
rose again, whooping cough declined. 
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The following graphs show how measles, mumps 
and rubella have declined since MMR vaccine 
was introduced. 
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If these diseases are so rare in 
Ireland now, why should children 
be immunised? 
Declining MMR immunisation uptake rates in 
Ireland means that measles, mumps and rubella 
cannot be described as rare diseases in Ireland. 
The measles outbreak in 2000 was an example 
of what can happen if immunisation uptake rates 
remain low in Ireland. 

In general however these diseases are less 
common in Ireland now than they were in the 
past, but: 

• they remain common in many parts of the world; 
• if uptake of vaccine falls, the diseases would 
return in the future. 

Unimmunised children can still beat risk, either 
from cases of measles brought into this country, 
or by travelling to countries where there are many 
more measles cases than here. The older people 
are when they catch measles, mumps or rubella, 
the more serious the disease, and the higher the 
complication rate. It is estimated that 1 to 2 
million children worldwide die each year from 
measles. Even in countries such as Ireland, 
previously healthy children can still die from 
measles, especially if they catch measles when 
they are older. 
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The final decision on immunisation is the 
parents'. But if a child is not immunised, he/she 
will remain at risk. The child will then rely on other 
people immunising their children to avoid 
becoming infected. There will always be children 
who are left unprotected because: 

• they cannot be immunised for medical reasons; 
• they are too young to be immunised; 
• they do not access vaccine services; and 
• for some, the vaccine didn't work. 

If more people choose not to immunise, then 
there will be pools of susceptible children and 
before long, outbreaks of disease will occur. The 
effect of decreased vaccine coverage has been 
seen in Russia. 

Russia used to have a well-established vaccine 
programme where a high proportion of children 
were immunised. Following the dissolution of the 
USSR, shortages of vaccine and indifference 
about the need for immunisation, led to a 
dramatic fal! in vaccine coverage. Since then 
there has been a huge epidemic of diphtheria 
causing more than 125,000 cases and 4,000 
deaths have been reported. 

The only time to stop immunising children is 
when a disease has been eradicated worldwide. 
When every country had eliminated smallpox, all 
countries stopped immunisation. Hopefully polio 
will be eradicated soon, and measles may follow. 

What is the MMR vaccine? 
MMR vaccine is a live vaccine - it contains 
measles, mumps and rubella viruses that have 
been modified (or attenuated) so that they no 
longer cause disease symptoms in humans. The 
vaccine has been developed to produce an 
immune response sufficient to protect children 
against the real disease, with no illness at all or 
only a very 'mild version of the illness. The viruses 
have been attenuated by growing successive 
generations of the virus under specially modified 
conditions that select for these mild strains. 

How does the vaccine work? 
A child will be injected with the vaccine and this 
causes their immune system to respond and 
make antibodies against the viruses in the 
vaccine. These antibodies then destroy the 
vaccine viruses but special cells (Iymphocytes) of 
the immune system 'remember' the virus so that 
there is a prompt response if exposure occurs 
again. Because the viruses in the vaccine and the 
natural viruses are very similar, the immune 
system responds to both. This means that if a 
child is later infected with the real viruses, these 
are very quickly recognised by the immune 
system and large numbers of antibodies are 
produced rapidly to halt the infection. 
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How effective is the vaccine? 
The level of effectiveness varies for the different 
components of the MMR vaccine: 

90-95% of people will be immune to measles 
after the first dose, 
90-95% of people will be immune to mumps after 
the first dose, 
97-99% of people will be immune to rubella after 
the first dose. 

How long does a child remain 
immune after receiving the 
vaccine? 
There is very little evidence that immunity to the 
measles, mumps or rubella vaccines wanes with 
time. It is known that children will remain immune 
for at least 27 years against measles, 18 years 
against rubella and 14 years against mumps -in 
other words for the amount of time that the 
vaccines have been available. Even if individuals 
are not fully protected, the immune system will 
have some memory and be able to respond more 
quickly in the immunised than in those who have 
not been immunised. Immunised children with 
low levels of antibodies are likely to have a 
modified, less serious, illness. Long-term studies 
on the duration of protection are continuing. 

The immunity against infection has been shown 
to last such a long time without waning that, in 
those people with protection, it is likely to be 
lifelong. 

Isn't the protection from measles 
itself better than that from the 
vaccine? 
The immunity from immunisation appears to be 
long lasting and effective. The problem with 
immunity that follows natural measles is that the 
child has to have had the disease. That's fine if 
the child doesn't have any of the complications of 
the disease, but it's a pretty risky option for the 
child's health. Recent evidence suggests that 
natural measles actually damages the immune 
system, an effect not seen in children who had 
the measles vaccine. 

Is there evidence that vitamin A 
reduces the need for 
immunisation against measles in 
countries like Ireland? 
No. There is evidence that vitamin A will reduce 
the likelihood of complications from measles in 
populations that are deficient in vitamin A, 
such as children with malnutrition in developing 
countries. There is no convincing evidence for 
this in the developed world, and a well nourished 
child is unlikely to benefit from this vitamin 
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supplement. Excessive amounts of vitamin A can 
be dangerous, causing damage to the liver and 
other organs. 

Why do people who have been 
immunised still suffer from 
measles, mumps and rubella? 
As explained earlier, MMR vaccine is not 100% 
effective. If there are outbreaks, some of the 
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people who are in the 5 to 10% who were not 
protected by the vaccine will become infected. If 
almost everyone has been immunised, almost 
everyone with measles has a history of being 
immunised. 

This can be better explained using the following 
example. 

All children are exposed to measles 

,/ ~ 
920 have been immunised (1 dose) 

• 828 (90%) 
of 
children 
are immune 
to measles 
because of 
vaccine 

• 

The vaccine did 
not work in 92 
children (10%). 
These children 
are susceptible 
to measles 

• 

80 have not been immunised 

These 80 children are susceptible 
to measles 

828 immunised 92 immunised and 80 unimmunised children develop 
children do not 
develop measles 

Therefore, in this example, of those who got 
measles in the school about a half had been 
immunised. But remember, 828 students were 
protected against measles and did not get the 
disease. All of those non immunised got measles. 

When is MMR vaccine given 
routinely? 
First dose by injection at 12-15 months, usually 
on its own. 
Second dose by injection between 4 and 5 years 
of age as part of the pre-school booster 
programme. Other booster doses of 
DTaP and polio should be given by 
separate injection at the same time. It is best to 
have all the vaccines at the same visit. 

measles 

mother fall. If MMR vaccine were given before 12 
months of age, the antibodies that have been 
passed from the mother could prevent the viruses 
in the vaccine from working. It is however 
important to get immunity to measles, mumps 
and rubella before children have opportunities to 
other. Where rubella is concerned, many cases of 
congenital rubella syndrome used to occur 
because mothers got rubella 
from their own or their friends' children. 

The MMR second dose is usually given at the 
same time as the school entry boosters to reduce 
the number of visits needed. 

Why are two doses of MMR 
vaccine needed? 

Why is the vaccine given at these Not all children receive the first dose of MMR 
vaccine and in 5-10% of those who do, the 

ages? vaccine doesn't work. This means that each year 
Babies are born with some protection against the number of children who remain susceptible to 
measles, mumps and rubella from matemal measles, mumps and rubella will increase. The 
antibodies that are passed on to them in the second MMR visit is needed to protect those 
womb. This protection begins to wane shortly children who did not respond to the first dose, 
after birth as the antibody levels from the and provides an opportunity to give a first dose to 
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children who didn't receive the vaccine earlier. 
Children who did respond to the first dose get a 
boost to their antibodies with a second dose. 

If a child didn't respond to the first 
MMR, will they respond to the 
second? 
A second dose of vaccine has been shown to 
Significantly increase protection. Amongst 
children who did not respond to a first dose of 
MMR vaccine. over 90% have a good response 
to a second dose. Children with low levels of 
antibodies after the first dose, are boosted. 

What are the side effects from a 
second dose of MMR? 
Experience from the USA and Scandinavia has 
shown that the type of reactions after the second 
dose are essentially the same as after the first 
dose. but if they do occur they are even rarer. 
There are no new side effects after the second 
dose that do not happen after the first dose. In 
one study, there were just as many symptoms in 
students who had not been vaccinated, as in a 
group who had just had their second dose. This 
suggests that the 'reactions' reported were 
probably unrelated to the vaccine. 

If children have responded to the vaccine the first 
time, they will not have any problem from being 
exposed to the viruses again. It's like any of us 
who are immune meeting someone with the 
disease - the infection can't get established. If a 
child did not respond the first time, they remain 
susceptible to natural infection, and need the 
second dose. 

Why not do a blood test to see if 
each child needs the 
immunisation? 
First, this would mean that all children would 
have to have a blood test, which itself is 
unpleasant. Second, blood tests are not 100% 
accurate and some children who were not 
immune would not be identified, would not 
receive MMR and would therefore remain 
susceptible to these diseases. Then there would 
have to be a mechanism for calling back children 
according to the results, and experience with 
testing for immunity before immunisation in other 
countries, has shown that this is not effective. 
The World Health Organisation actually 
recommends that this is not done. 

Children who do not have antibodies or who have 
low levels of antibodies need a second dose. 
Reactions after a second dose are even rarer 
than after a first dose, and often happen because 
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the first dose did not give them sufficient 
protection. Over 30 European countries, the USA 
and Canada, give routine second doses of MMR 
and nobody tests for immunity beforehand. 

Are there any children who should 
not be immunised? 
Very few children cannot have the vaccine. Even 
children with a very severe allergy when they eat 
food containing egg (involving swollen mouth and 
throat, breathing difficulties, shock) can be given 
MMR vaccine. Over 1,000 children with egg 
allergy have been studied - they were immunised 
safely with MMR vaccine. If a child has had a 
serious reaction when eating eggs, or food 
containing egg. then the parent should talk to 
their doctor about making special arrangements 
for the child's immunisation. This can usually be 
done as a day-case at the Paediatric Department 
of the local hospital. 

Some children who are on medication that affects 
their immunity should not have live vaccines such 
as MMR. The number of children with valid 
contraindications to MMR is less than one in a 
thousand. 

Immunisation may need to be delayed: if a child 
has a fever; has received another live vaccine 
recently, such as BCG; or has received 
immunoglobulin or another blood product in the 
past three months. Children with suppressed 
immunity, or those who had a serious reaction 
after the first dose of MMR, may not be able to 
receive the vaccine. 

Parents should be encouraged to discuss 
these issues with the doctor or nurse if they 
are unsure whether their child should be 
immunised. 

What should a parent expect after 
their child has received the MMR 
vaccine? 
Because MMR vaccine contains viruses that are 
very similar to those that cause the actual 
diseases, mild symptoms of the disease can 
occur. This is a sign that the vaccine is working 
properly and causing an immune response. Many 
children will have no symptoms at all. Children 
cannot infect other children with the viruses 
contained in the MMR vaccine. 

Soon after immunisation there may be soreness, 
redness or swelling at the injection site. After 
immunisation it is not unusual for children to 
experience a very mild form of measles with rash 
(about 1 in 10), fever (about 1 in 15), loss of 
appetite and a general feeling of being unwell for 
2 or 3 days. More rarely (1 in 50) a child may 
develop a mild form of mumps with swelling of 
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the glands in the cheek, neck or under the jaw 
about 3 weeks after immunisation. This only lasts 
a day or two. One to three weeks after the first 
dose there may be pain, stiffness or swelling in 
one or more joints because of the rubella 
component; this usually lasts up to three days. It 
is rare in young children and seems to occur 
more often when adult women are given rubella 
vaccine. 

Can there be serious side effects 
from the vaccine? 
Yes, but these are very rare after the first dose of 
MMR vaccine and are even less likely to occur 
after the second dose. 

All medicines can cause side effects, but 
vaccines are among the very safest. Because live 
vaccines contain viruses that are very similar to 
those that cause natural infection, in theory it is 
possible for them to cause any illness that has 
been linked to the natural disease. They are 
unlikely to cause conditions that are not 
associated with the natural disease. It is known 
that if any of these illnesses are caused by the 
vaccine, they are likely to be milder and occur 
much less often than after the actual disease. 

Clinical signs and symptoms that occur shortly 
after immunisation are often thought to be 
vaccine reactions, but there is a world of 
difference between a coincidental illness and a 
reaction actually caused by the vaccine. Children 
in Ireland receive MMR vaccine at 12-24 months 
of age, and so a large number of children in that 
age group have been recently immunised at any 
one time. And this is an age when children often 
develop illness, regardless of whether or not a 
vaccine has been given. 

Sometimes illness will occur, by chance, shortly 
after MMR immunisation. This does not mean 
that the two events are linked by anything other 
than coincidence. Additional information is 
required to prove that the two events are 
connected: biological plausibility that the illness 
could be caused by the vaccine; a recognised 
pattern of illness occurring at a higher rate in 
those recently immunised than the rest of the 
population; and laboratory evidence of vaccine 
involvement. 

It is known that the conditions in the table below 
can sometimes be caused by MMR vaccine. 
There are no other serious conditions for which 
there is evidence from good studies to indicate an 
increased risk after MMR immunisation. 
There is no increased risk from a second dose of 
MMR vaccine. With the exception of allergic 
reactions, complications occur in the 5-10% of 
children who did not respond to the first dose. In 
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these children the risk of complications will be the 
same as that after the first dose. 

The overall risk of complications after a second 
dose of MMR vaccine is therefore about 90 95% 
less than that after the first dose. 

Condition Rate after Rate after first 
natural disease dose of MMR 

Convulsions 1 in 200 1 in 1,000 
Meningitisl 1 in 200 to 1 in Less than 1 in 
encephalitis 5,000 1,000000 
Conditions 1 in 3,000 1 in 24,000 
affecting blood 
clottinQ 
Severe allergiC - 1 in 100,000 
reaction 
(anaphylaxis) 
Deaths 1 in 2,500 to 1 0 

in 5,000 
(depending on 
age) 

Vaccines have been linked to certain rare 
conditions, but the cause of these conditions is 
not fully understood and may be due to a number 
of other factors. The possible link between 
vaccines and such conditions is extremely difficult 
to study and impossible to prove or disprove, 
because of the rarity of the conditions. The most 
compelling argument must be that millions of 
children are safely immunised in this and other 
countries each year. There is considerable 
worldwide experience with MMR vaccine and if 
the vaccine did cause any of these unusual 
conditions, this would have come to light over the 
period of our experience. 

Some illnesses have been 
investigated and no link with MMR 
vaccine found, as detailed below. 
Asthma 
The cause of asthma is not known. There have 
been many research articles linking it to different 
things, including diet, family history, pollution, etc. 
The main cause of exacerbations of childhood 
asthma is an excessive response to a viral 
infection (such as a cold). This response causes 
excessive secretion of mucus and narrowing of 
the airways and causes the clinical signs and 
symptoms of asthma. There is no evidence from 
any well-controlled studies that MMR vaccine 
causes asthma. The impact on the immune 
system from vaccines is tiny compared to the 
natural stimulus of all the infections, toxins and 
other proteins that occur in the everyday 
environment. 

Guillain Barre Syndrome 
Guillain Bam~ Syndrome (GBS) is a rare 
neurological condition that usually presents as an 
acute paralysis. It may last a few weeks or 
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months. The cause is not known but is thol1ght to 
be triggered by some common infections. There 
is very good evidence that measles immunisation 
is not linked to an increased risk of GBS. 

All cases of GBS reported by paediatricians over 
a three-year period in the UK were reviewed. In 
only one of 60 cases had any vaccine been given 
in the preceding six-week period, when a vaccine 
effect would be most likely to occur, if there were 
one. Most of the children in this study did have 
very clear histories of other infections occurring 
just prior to the onset of their symptoms. Three 
cases of GBS were reported after the UK 

. campaign that immunised 8 million school 
children against measles and rubella in 
November 1994. In the absence of an 
immunisation campaign, between one and seven 
cases of GBS would be expected in the age 
group targeted by the campaign in anyone 
month. Surveillance in the Americas has shown 
no increase in rates of GBS following 
immunisation campaigns in which over 70 million 
children were immunised with measles vaccine. 
More than 2,000 cases of GBS were studied; 
they were no more common after measles 
immunisation than at any other time. The study 
showed that there is no association between 
measles vaccination and GBS. 

Subacute sclerosing panencephalitis 
Subacute sclerosing panencephalitis (SSPE) is a 
rare, degenerative neurological condition that can 
develop some years after natural measles 
infection and causes brain damage and death. 
The risk is greatest in those who were infected at 
a young age. The average interval from measles 
infection to onset of SSPE is around 8 years. 
Death invariably follows. Since the introduction of 
live attenuated measles vaccine in the 1960s, the 
incidence of SS PE has dramatically decreased 
and we expect the death rate from SSPE to fall 
even further. Measles vaccine directly protects 
against SSPE. 

Crohn's disease 
Crohn's is a chronic inflammatory bowel disease 
that can affect any part of the gastrointestinal 
tract. At least 30 or 40 different factors have been 
linked to this illness. Research has been 
published suggesting a possible link between 
measles vaccine and Crohn's disease. This work 
has been rejected by the World Health 
Organisation, and many other scientists and 
doctors in the field. Independent researchers 
have been unable to confirm this theory. No 
increase in cases of Crohn's disease was seen 
in the UK after the Measles/Rubella campaign. In 
the UK the National Association for Colitis and 
Crohn's (NACC), has reviewed the relevant 
published research, and fully supports the two 
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dose programme of immunisation against 
measles, mumps and rubella. 
Autism 
Autism is a condition that starts in childhood with 
signs typically being noticed between the first and 
second birthday. The condition involves delayed 
speech and communication, with other 
intellectual impairment. Careful studies have 
shown that autism did not increase after the MMR 
vaccine was introduced in Sweden. Because 
autism starts at the same age when MMR is 
given, it is tempting to assume that there is some 
association. However, MMR vaccine only 
replaced measles vaccine which contains exactly 
the same measles virus and the only addition is 
the mumps and rubella viruses. One would have 
to implicate these viruses as causing autism, and 
this is highly unlikely. No objective evidence 
exists that there is a causal link with MMR 
immunisation. 

Mumps meningitis 
MMR vaccines containing one strain of mumps 
vaccine virus, that is no longer used in this 
country, were found to be rarely associated with a 

. mild form of mumps meningitis, occuring about 
three weeks after immunisation. No cases of 
mumps meningitis have been confirmed in 
association with the current MMR vaccine. 

What should a parent do if their 
child is unwell after receiving 
MMR vaccine? 
If a parent has any concerns about the health of 
their child after they have been immunised, 
particularly if they become seriously unwell, they 
should be encouraged to consult a doctor. It may 
be that the child is suffering from an illness that is 
totally unrelated to the vaccine. 

If a doctor suspects a serious adverse 
reaction to MMR vaccine, he/she can report 
this to the Irish Medicines Board. 
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MMR Factsheet (2) 
In recent times there has been much publicity about 
MMR, raising new questions over a reported link 
between MMR vaccine, Crohn's disease and autism. 
This facts he et: 

• explains why measles was first linked with Crohn's 
disease; 
• examines recent research into measles, measles 
vaccine and MMR, and links with bowel disease 
(especially Crohn's disease); 
• examines the evidence of a link between MMR and 
autism; 
• examines the evidence on the wider safety of 
MMR; 
• provides advice on the suggestion that MMR be 
split into three separate injections; and 
• provides an extensive reference list for further 
reading. 

(1) CROHN'S DISEASE 

Why has Crohn's disease been linked 
with measles virus? 
Measles virus infection was linked to Crohn's 
disease when researchers at the Royal Free 
Hospital Inflammatory Bowel Disease Study Group 
(RFH-IBDSG) reported abnormalities in the 
mesenteric blood supply of people with Crohn's 
disease. (The mesenteries are the membranes that 
anchor organs to the abdominal wall. They contain 
the arteries, veins, nerves and lymphatic vessels 
that supply the large and small intestines.) The 
RFH-IBDSG went on to speculate that persistent 
viral infection of the lining of mesenteric blood 
vessels might cause such damage. 

Measles virus was suggested as a possible 
candidate on the baSis of some of the characteristics 
of the virus (for example, acute measles infections 
can produce ulceration, as seen in Crohn's disease, 
along the length of the gut); and also on the 
appearance of inflammatory responses in biopsies 
taken from people with Crohn's disease., In 
particular, it was postulated that measles virus 
infection acquired in utero (that is, when mothers 
caught measles when pregnant), or in the neonatal 
period might predispose an individual to the later 
development of Crohn's disease. 

How might the measles virus cause 
Crohn's disease? 
The theory that measles virus might cause Crohn's 
disease is based on two elements: 
1 that measles viruses can be found in Crohn's 
disease tissues (suggesting a link); 
2 that there might be an increased risk of Crohn's 
disease in people who were exposed to measles 
virus. 

What is the evidence for and 
against each of these 
hypotheses? 

1 Can measles viruses be found in 
Crohn's disease tissues? 
Researchers at the RFH-IBDSG initially reported 
that measles viruses could be identified in 
inflammatory bowel tissues affected by Crohn's 
disease., ,2 The techniques used were relatively 
insensitive and are often difficult to interpret. 
Another group of researchers, using materials 
provided by the RFH-IBDSG, could not find measles 
virus.3 

Three groups, including researchers from the RFH
IBDSG, have now used the most sensitive and 
specific test available, reverse transcriptase
polymerase chain reaction, and have been unable to 
find measles virus in Crohn's disease tissue.4,5.u8 
Conclusion: measles virus does not appear to be 
present in Crohn's disease tissues. 

2 Is there an increased risk of 
Crohn's disease in people who were 
exposed to measles virus? 
This idea was reported in a Swedish paper which 
identified that three of four children, born of mothers 
who contracted measles when pregnant, went on to 
develop Crohn's disease .• 
More recently, two much larger studies have 
examined this question. A British study by Jones et 
al. reported 47 cases of measles infection in 
pregnancy.," The study found no cases of Crohn's 
disease in the measles affected group. A Danish 
study by Nielson et al., published in 1998 in the 
British Medical Journal, followed up 25 adults whose 
mothers had been exposed to measles in 
pregnancy." None of the offspring developed 
Crohn'S disease. 

Researchers also looked for an association between 
the pattern of measles epidemics in England and 
Wales since the 1940s and the prevalence of 
Crohn's disease. 12 The study found no link between 
measles epidemics and Crohn's disease. A 1998 
British Medical Journal editorial reviewed the 
evidence for and against a link between measles 
and Crohn's disease. It concluded 'the theory of 
measles as a causative factor in the development of 
CrOhn's disease cannot be upheld'.13An 
accompanying comment by the Editor declared the 
theory 'dead'. 14 

Conclusion: exposure to measles virus does not 
appear to increase the risk of later development of 
Crohn's disease. 
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Why has Crohn's disease been linked 
with measles vaccines? 
Building on the theory that measles virus might be 
linked to Crohn's disease, it was suggested that 
vaccines which contain live measles viruses, 
including MMR, might also be linked to inflammatory 
bowel disease, in particular Crohn's disease. It was 
suggested that rises in the incidence of Crohn's 
disease in young people might follow increased use 
of measles vaccine. 

Is there a higher risk of Crohn's 
disease in people who have received 
measles vaccine than in those who 
have not? 
It has been suggested that measles vaccine, like 
wild measles virus, might increase the risk of 
Crohn's disease in immunised people. The risk 
might be increased because the vaccine is given 
earlier than natural infection typically occurs, and the 
attenuated vaccine virus might not generate an 
immune response sufficient to clear the infection. 
Studies have therefore looked at links between 
Crohn's disease and the use of measles vaccines, 
and other vaccines containing measles such as the 
combined measles and rubella vaccine, MR, and 
MMR. Each vaccine is examined in turn below. 

Measles vaccine 
One study, by Thompson et al in the Lancet in 1995 
appeared to lend some support to the possibility of a 
link.ls The researchers compared a group of children 
immunised with measles vaccine in 1964 with a 
group of unimmunised children from 1958. The 
study suggested there might be a link between 
measles immunisation and Crohn's disease. But, 
according to a commentary in the same edition of 
the Lancet, the study had serious methodological 
flaws.le Various commentators highlighted further 
flaws in a later edition of the Lancet, and have 
argued that adjustments for these sources of error 
would have led to the disappearance of any 
apparent increased risk.11,lS,19,20.21 

Other researchers have now studied the possibility 
of a link between measles vaccine and Crohn's 
disease. In 1997, Feeney et al. looked at a group of 
individuals with inflammatory bowel disease and 
compared them with properly matched 
controls.22 The study found no increase in the risk of 
Crohn's disease following measles immunisation. 

Measles and Rubella (MR) vaccine 
In the mid 1990s a number of children in Ireland and 
around 8 million children in the UK aged between 5 
and 16 were given a combined MR vaccine. It was 
suggested that the MR vaccine would have led to an 
increase in new cases of Crohn's disease (and in 
exacerbations of existing Crohn's 
cases). Miller and Waight looked at hospital 
admissions in the UK in the 16 months following the 
1994 immunisation campaign.23 The authors found 
that 'no increase was evident in either first 
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admissions or all admissions for Crohn's disease 
since the campaign: 

MMRvaccine 
In Finland, two doses of MMR have been given 
routinely to children since 1982. Pebody et al 
examined the hypothesiS that 'if early exposure to 
MMR vaccine increased the risk [of Crohn's disease] 
we would expect an increasing incidence of Crohn'S 
disease in these age groups.' Using the Finnish 
national register of people prescribed long term 
treatment for Crohn'S disease, they found no 
increase in the disease in people aged 0 to 14 and 
15 to 24.24 

Conclusion: there is no evidence of a link between 
measles vaccine, MR vaccine or MMR vaccine and 
Crohn'S disease. . 

To summarise the scientific evidence: 
• using the most sensitive techniques, measles 
viruses cannot be found in Crohn's disease tissues, 
even by the RFH-IBDSG.; 
• exposure to measles virus does not appear to 
increase the risk of developing Crohn's disease; 
• the reported increase in the incidence of Crohn's 
disease in the UK started before measles 
immunisation began, and has not been affected by 
the introduction of: measles vaccine in 1968, MMR 
in 1988 and the 8 million doses of MR vaccine given 
in the UK in 1994; 
• there is no evidence of any link between measles, 
measles vaccine, MR vaccine or MMR vaccine and 
inflammatory bowel disease or Crohn's disease. 

(2) AUTISM 

Why has autism been linked with 
MMR? 
A paper by the RFH-IBDSG published in the Lancet 
in 1998 described the case histories of 12 children 
who were reported to have developed both 
behavioural problems and intestinal symptoms.2s ln 
eight of these children the onset of the behavioural 
symptoms was linked in time, by the children's 
parents, to MMR. The researchers state in their 
published paper that: 'We did not prove an 
association between MMR vaccine and the 
syndrome described'. The same edition of the 
Lancet contained a highly critical commentary, from 
two American experts.26 However, there has been 
some public perception, through media reporting of 
the paper, was that there was a proven link. 

How might MMR be linked to autism? 
The RFH-IBDSG has speculated on a possible 
mechanism by which MMR immunisation may be 
linked to autism. The theory is as follows: MMR 
vaccine might damage the bowel and, as a 
result, chemicals (opioids) which occur naturally in 
the bowel, and would be dealt with without problem 
by an undamaged bowel, might gain access to the 
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brain and affect development. No proof for this 
hypothesis has been given and there is 
evidence against the theory (see below). 
Why might parents sometimes link 
MMR with autism in their child? 
Autism is a developmental disorder which classically 
presents in the second year of life. A study by Siegal 
et al showed that, on average, experienced parents 
reported initial concerns about their children and 
autism at around age 14 months.27 First time parents 
reported concerns later, at around 20 months. MMR 
is typically given to children in Ireland in the second 
year of life at fifteen months. As a result some 
parents will see signs of autism present in their child 
in the weeks and months before MMR is given; and 
others will see them present in the weeks and 
months after MMR is given. Parents who see such a 
change in their child will often link the change to an 
'unusual' event (for example, at one time it was 
thought that a second child born within two years 
was a contributory factor to the development of 
autism in the first child). Those parents whose 
children present with autism after MMR 
understandably often link the two events. 

Is there any other evidence for or 
against a link between MMR and 
autism? 
The mechanism linking MMR and autism requires a 
belief that MMR might damage the bowel. The 
earlier part of this factsheet examined the evidence 
linking measles vaccines, including MMR, with 
inflammatory bowel disease and concluded that 
there was no evidence of any link between MMR 
and inflammatory bowel disease. In addition there is 
no evidence that MMR damages the bowel. 

Another way to examine the possibility of a link 
between autism and MMR is to look at whether the 
childhood infections themselves, that is the wild 
measles, mumps and rubella viruses, cause autism. 
This is because, if the vaccine were linked to autism, 
and the vaccine consists of live attenuated viruses 
of each disease, it might be expected that wild 
viruses were linked to autism. A study by Tanoue et 
al. looked at 145 autistic children compared with 
non-autistic controls.28 The researchers found that 
the autistic children were no more likely to have had 
measles than the non-autistic children; and the only 
cases of mumps and rubella were in the non-autistic 
children. The evidence does not therefore link 
childhood measles, mumps and rubella infection 
with autism. 

A further way of looking at the possibility of a link 
be~een MMR and autism is to see if there is any 
eVidence that the introduction of MMR has lead to 
an increase in autism. A recent article in the British 
Medical Journal concluded that although there was 
greater awareness of autism spectrum disorderS, 
there was 'no evidence for or against an increase in 
prevalence'.2tl Nicoll et ai, in a 1998 leader in the 
BMJ, .observed that 'national data seem to indicate a 
rise in the incidence of autism, but it started over a 
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decade before MMR's introduction in 1988 and 
showed no change at that time'.3I) 

A study in Sweden examined the incidence of 
autism in Gothenburg, using a consistent definition 
of autism.31 During the period of the study, a two
dose MMR programme was introduced. The 
incidence of autism did not change as a result of 
MMR. 

In conclusion, the evidence is therefore against a 
cause-and effect link between MMR and autism. 
Data from the UK and from Sweden showed that, 
whatever the trends in the number of autistic 
children, they are not linked to the introduction of 
MMR. 

Has there been an independent 
inquiry into the possibility of a link 
between MMR vaccine, Crohn's 
disease and autism? 
On 23 March 1998, a group of 37 independent 
experts from a range of disciplines met to listen to 
and review the published and unpublished research 
into any association between measles, measles 
vaccine, MMR, autism and Crohn's disease. At the 
meeting the RFH-IBDSG presented their work in 
detail. 

The experts concluded: 

• the available virological and epidemiological 
evidence does not support a causal role for 
persistent measles virus infection in Crohn's 
disease; 

• there is no evidence to indicate any link between 
MMR vaccination and bowel disease or autism; and 

• there is therefore no reason for a change in the 
current MMR vaccination policy.32 

MMR contains three viruses in one 
immunisation: is this too much for 
young children? 
It has been suggested that MMR, as a combined 
vaccine containing three live viruses, might be too 
much for a young child. The evidence is, however, 
that babies' and young children's immune systems 
cope daily, without difficulty, with many different 
challenges from the wild viruses and bacteria that 
are found virtually everywhere. In MMR, the vaccine 
viruses have been selected to be weakened 
versions (attenuated strains) of the wild viruses. 
These attenuated viruses allow children to develop 
immune protection against the diseases, without 
being exposed to the dangers of the wild viruses. 

. The three component vaccine viruses in MMR 
replicate in children at different speeds. As a result, 
any symptoms associated with each component 
occur at different times and not simultaneously. Just 
as the incubation periods for the three diseases 
differ, so do the immune responses and any adverse 
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reactions. For example, a measles type rash may 
occur a week to ten days and occasionally a mild 
form of mumps about three weeks after MMR. 
Media reports have suggested that it might be safer 
to give MMR as three separate injections. This idea 
is not based on any published evaluation of the 
effect it may have on children. In fact, splitting MMR 
into separate doses may be harmful because it 
exposes Children unnecessarily to potentially serious 
diseases. 

Before MMR, measles killed and disabled children; 
mumps was the biggest cause of vital meningitis in 
children; and rubella caused hundreds of babies to 
be born disabled (often due to older unimmunised 
siblings passing rubella to their pregnant mother).". 
With MMR a child and its family can benefit from the 
protection against each infection at the earliest 
possible time. And the evidence is that the child will 
suffer no long term problems from the vaccine.35A 
combined MMR vaccine also saves the child the 
trauma of unnecessary multiple injections. 

Is MMR used in other countries? 
In 25 years, over 250 million doses of MMR vaccine 
have been given in over 40 countries. 

Japan manufactures its own vaccines and had a 
problem with the mumps part of their MMR after its 
introduction in 1989. The mumps component was 
found to be associated with aseptic mumps virus 
meningitiS. Maruyama and Tomizawa of the 
Japanese Ministry of Health and Welfare reported 
that, as a result, the authorities 'temporarily 
suspended' their MMR vaccines in April 1993.36 
Because of the problem with the mumps part of their 
MMR, mumps immunisation is not mandatory in 
Japan, but measles and rubella immunisation is 
mandatory. 

A suitable Japanese manufactured MMR has not 
been reintroduced in Japan, but Ueda et al. 
reported, in a letter to the Lancet in 1995, that Japan 
is hoping to have another MMR available soon.37 The 
mumps component in the MMR used in Ireland is 
not associated with aseptic mumps meningitis.36 

Has the long-term safety of MMR 
vaccine been adequately assessed? 

MMR has been used around the world for more than 
25 years with an excellent safety record. The United 
States alone has used over 200 million doses of . 
MMR routinely since the mid- 1970s. If there were 
real and serious problems with MMR, the US 
experience would have brought them to light long 
ago. 

A two dose MMR immunisation programme was 
started in Finland in 1982. A report on its impact was 
published in 1994, by Peltola et al., in the New 
England Joumal of Medicine. os The Finnish MMR 
programme led to the elimination of indigenous 
measles, mumps and rubella, and the report 
concluded that, after 12 years' experience of a two 
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dose MMR programme, there were no deaths or 
long term safety problems associated with the 
vaccine. 

Conclusions 
Careful review of all the available evidence by many 
independent experts including the World Health 
Organisation, has concluded that MMR vaccine is 
not aSSOCiated with either CrOhn's disease or 

. autism. The introduction of MMR into the Irish 
immunisation programme in 1988 followed the 
extensive experience in other countries, including 
the US, since the rnid-1970s. There is no evidence 
that the introduction of MMR has led to more cases 
of autism or Crohn's disease. Studies from around 
the world have shown MMR to be a highly effective 
vaccine, with an excellent safety record. 

If a doctor suspects a serious adverse reaction 
to MMR vaccine, he/she should report this Irish 
Medicines Board 
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6.MMR 
Factsheet (3) 



MMR Factsheet 3 
This is the third in a series of three factsheets on 
the MMR vaccine. It gathers together the latest 
research on the safety of MMR vaccine to allow 
health professionals, and parents who want more 
scientific details, to be fully aware of the facts. 
This factsheet examines the evidence of a link 
between MMR vaccine and autism, whereas 
factsheets 1 and 2 1.2 discuss in detail the 
possible link with inflammatory bowel disease 
(IBD) and more general information on the 
diseases and immunisation policy. In addition, the 
question of giving measles, mumps and rubella 
as separate vaccines is addressed in this 
factsheet as well as studies on the safety and use 
of MMR before it was introduced in Ireland. You 
can down load copies of the factsheets at 
www.ndsc.ie. 

AUTISM 

Why was autism linked to MMR? 
The speculation over a link between MMR and 
autism gained prominence after a paper by the 
Royal Free Hospital Inflammatory Bowel Disease 
Study Group (RFH-IBDSG) was published in the 
Lancet in 1998 .• This described the case histories 
of 12 children who were reported to have 
developed both behavioural problems and 
intestinal symptoms. In eight of these children, 
parents linked the onset of behavioural symptoms 
to receipt of MMR. The median time from MMR to 
first behavioural symptoms was reported as 
seven days. 

The RFH-IBDSG has speculated on a possible 
mechanism by which MMR immunisation may be 
linked to autism. The theory is as follows: MMR 
vaccine might damage the bowel and, as a result, 
chemicals (opioids) that occur naturally in the 
bowel might gain access to the brain and affect 
development. Although the RFH-IBDSG stated in 
their paper that, 'We did not prove an association 
between MMR vaccine and the syndrome 
described' and a highly critical commentary also 
appeared in the same edition of the Lancet,sthe 
media reporting that followed gave the 
impression that the paper had demonstrated that 
there was a real link. 

What was the evidence of bowel 
damage after MMR? 
If the above theory were to be true, then there 
would have to be evidence that MMR causes 
bowel damage. The RFH-IBDSG had suggested 
(in the early 1990s) that measles, and then 
measles vaccine and other measles-containing 

vaccines, might be linked to inflammatory bowel 
disease (IBD). The research on this was 
examined in Factsheet 2.2,3 Part of the theory 
centred on the suggestion that measles virus 
could be found in bowel disease tissue. Various 
groups around the world have examined bowel 
tissue to see if they can find measles virus. The 
published results from these groups,6.,Z including 
those from the RFH-IBDSG, say that, using the 
most sophisticated techniques, they cannot find 
measles virus present. 

Davis et al.13set out to see if receiving MMR 
vaccine, or other combination vaccines 
containing measles vaccine, increased the risk of 
inflammatory bowel disease. They also looked at 
Crohn's disease and ulcerative colitis separately. 
A total of 155 individuals with IBD, born in the US 
between 1958 and 1989, were identified with up 
to five matched controls per case. The authors 
found that 'vaccination with MMR or other 
measles containing vaccines, or timing of 
vaccination early in life did not increase the risk of 
IBD'. So the evidence does not support the 
theory of a link between measles, measles 
vaccine, MR (a combined measles and rubella 
vaccine) or MMR and IBD (see Factsheet 2 for 
full details). 

In January 2001, Wakefield and Montgomery of 
the RFHIBDSG published a new paper 
suggesting that early trials of MMR vaccines had 
pointed to gastrointestinal problems, and that the 
researchers and authorities at the time had failed 
to pick this up ... However, a systematic review by 
the Medicines Control Agency and Department of 
Health found serious errors in the Wakefield and 
Montgomery paper.1S.'6 The errors included: 
incorrect analyses of the trial results (for 
example, double counting); incorrect reporting of 
the length and detail of studies; and a failure to 
identify and analyse all the evidence (for 
example, a double-blind placebo controlled trial of 
MMR in twins)"7 The Committee on the 
Safety of Medicines (CSM) reviewed the 
Wakefield and Montgomery paper and 
concluded, 'In those studies where MMR has 
been compared with the component vaccines 
there is no suggestion that MMR causes more 
adverse effects than measles vaccines alone"'8 

What has been happening to 
trends in autism and trends in 
MMR coverage? 
Data from both the UK and the USA report 
increasing numbers of diagnoses of autism.19-2,lt 
is not clear whether this reflects a real increase in 
autism among the population or if it is a 
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combination of a wider definition of autism with 
better and earlier identification of cases. 
Fombonne of the Institute of Psychiatry, London, 
found that there was not enough data available to 
suggest whether or not autism is truly increasing, 
We simply lack good data to test hypotheses on 
secular changes in the incidence of autism. 
Because of specific methodological limitations, 
the high prevalence rates reported in recent 
autism surveys cannot be used to derive 
conclusions on this issue'.22 

However, it is possible to examine whether or not 
the increasing diagnoses of autism might be 
linked to MMR immunisation by comparing the 
rates of reported autism with the rates of MMR 
immunisation over time. Following on from eatiier 
Swedish and UK studies described in Factsheet 
2, two recent studies have looked at this 
question. A study by Kaye et al.®published in the 
British Medical Journal in February 2001 used the 
GP Research Database (a sample of records 
from UK GPs), to compare MMR vaccine 
coverage over time with reported rates of 
autism. The authors concluded that 'the data 
provide evidence that no correlation exists 
between the prevalence of MMR vaccination and 
the rapid increase in the risk of 
autism over time'. 

In a study published in the Journal of the 
American Medical Association in March 2001, 
Dales, Hammer and Smith2! compared MMR 
immunisation rates in California with the numbers 
of children diagnosed with autism over the period 
1980 to 1994. (MMR was introduced in the early 
1970s in the USA.) The authors reported that 
although there was a 373% increase in identified 
cases of autism per 100,000 live births over the 
period, MMR coverage rose only by 14%. They 
concluded that, 'these data do not suggest an 
association between MMR immunisation and an 
increase in autism occurrence'. 

But parents have reported 
children becoming autistic shortly 
after MMR: what is the evidence to 
decide whether this is cause or 
coincidence? 
A major study publishea in the Lancet in 1999 by 
Taylor et al. from the Royal Free Hospital (not the 
Royal Free Hospital Inflammatory Bowel Disease 
Study Group), in conjunction with the Public 
Health Laboratory Service, examined this 
question.19 The researchers investigated the case 
histories of all 498 known autistic children born in 
North Thames between 1979 and 1994. This 15-
year period covers the time before and after the 
introduction of MMR in the UK in 1988. The study 
found: 

• no increase in autism associated with the 
introduction of MMR in 1988; 

• no difference in age of diagnosis of autism 
between children who had been immunised with 
MMR and unimmunised children; 

• no difference in the MMR immunisation rates 
between those children with autism and the 
general population in North Thames; and 

• no link between the timing of MMR and the 
onset of autism. 

The study concluded, 'Our results do not support 
the hypothesis that MMR vaccination is causally 
related to autism, either in its initiation or to the 
onset of regression'. 

Because Wakefield et al .• had identified 
developmental regression very shortly after MMR 
immunisation (median 7 days) Taylor et af. 
looked specifically at this hypothesis. They 
found no evidence for a short interval syndrome 
after MMR. When it was subsequently suggested 
that the interval between MMR and autism might 
be longer, the North Thames data were 
reanalysed to test this second theory. In the 
report of their analysis, the authors state that 'our 
results do not support the hypothesis that MMR 
or measles containing vaccines cause autism at 
any time after vaccination'.z; They conclude, 'the 
results presented here, combined with those we 
obtained earlier, provide powerful evidence 
against the hypotheSiS that MMR vaccine, or 
indeed any measles-containing vaccine, causes 
autism at any time after vaccination'. 

The analyses of the data by both Taylor et af!s 
and Farrington et al.z;are the most powerful of 
the published epidemiological studies looking at 
the link between MMR and autism - none of 
which have indicated any causal link between 
MMR and autism. 

A study by DeWilde et al.24 published in the March 
2001 edition of the British Journal of General 
Practice, looked at whether children who go on to 
be diagnosed as autistic consulted their GPs 
more frequently in the months after MMR than a 
control group. If MMR is a factor in the 
development of autism in children (or is linked to 
bowel~disease in autistic children) itwould be 
reasonable to expect to find an increase in GP 
visits after being given the vaccine. The authors 
looked back at GP consultations in the two 
months and six months after MMR in those 
children subsequently diagnosed as autistic. This 
rate was compared with the rate in matched 
controls (four controls for each autistic child). The 
authors found 'No significant difference in 
numbers of consultations in the six months and 
two months before and after MMR between 
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cases and controls was identified'. In fact, the 
consultation rates were virtually identical. 

Has anyone looked at the medical 
histories of the individual children 
who have reported autismlbowel 
disease after MMR? 
The Committee on Safety of Medicines (CSM), 
an independent expert committee, set up a 
working party on MMR vaccine .in 1998 to review 
the suggested link between MMR or MR vaccines 
and autism or bowel disease. The working party 
examined details of children where the parents 
believed that the children's autism or bowel 
disease was due to the MMR vaccine. The details 
were passed to the CSM by a firm of solicitors 
pursuing legal cases. The working party 
conducted a detailed review of each child's 
medical history, including sending questionnaires 
to the child's health care professionals. 

The CSM's working party reported that, despite 
the difficulty in coming to a firm conclusion 
because of bias in how the cases were referred 
to the working party, and because of the lack of a 
control group, 'the information available did not 
support the suggested causal associations or 
give cause for concern about the safety of MMR 
or MR vaccines'.2S.26 

Have there been any recent 
reviews of the evidence? 
Factsheet 2 reported on the Medical Research 
Council's (MRC) March 1998 ad hoc expert 
meeting, where the RFHIBDSG presented their 
published and unpublished work extensively. The 
experts concluded that, 'there is no evidence to 
indicate any link between MMR vaccination and 
bowel disease or autism' .21 Following the 
conclusion of this review, the MRC set up a new 
expert group to steer and monitor research into 
autism and bowel disease. This group heard 
additional evidence from the RFH-IBDSG before 
concluding in their April 2000 report that 'there is 
no new evidence to suggest a causal link 
between MMR vaccination and autism or 
inflammatory bowel disorders'.2. The group 
agreed that much remains unknown about both 
IBD and autism and that more research into 
these areas was needed. The MRC has since 
announced that it is funding Professor Andrew 
Hall of the London School of Hygiene and 
Tropical Medicine to undertake one of the largest 
ever studies of autism to try to find out more 
about its possible causes. 

In January 2001, the World Health Organisation 
(WHO) released its latest view of the evidence on 

the safety of MMR vaccine.29 Their statement 
reads: 
'WHO strongly endorses the use of MMR 
(measles, mumps and rubella) vaccine on the 
grounds of its convincing record of safety and 
efficacy. The combination vaccine is 
recommended rather than the monovalent 
presentation when available and the disease 
burden justifies its use. There has been no new 
scientific evidence that would suggest impaired 
safety of MMR. On the contrary, all results from 
vaccine trials published reaffirm the high safety 
and efficacy of MMR vaccine.' 

LICENSING AND THE SAFETY OF 
MMR 

What data was there o~ the safety 
of MMR before it was introduced 
in Ireland in 1988? 
MMR vaccines were carefully tested before being 
introduced in Ireland. These tests followed the 
routine procedures for the testing and licenSing of 
all new medicines and vaccines at that time. A 
combined measles, mumps and rubella vaccine 
was first licensed in the US in 1971 and in the UK 
in 1972 (MMRI). There were six trials, five of 
which were reported in published papers that 
included data on immunogenicity and on adverse 
events.3<).32In total, 1184 children were included in 
the trials. Contrary to the suggestions by 
Wakefield and Montgomery that the vaccine 
follow-up was 'at most 28 days', the initial trials 
lasted up to nine weeks.31 

By the time the combined MMR vaccines were 
introduced in Ireland in 1988 they had already 
been extenSively used worldwide - in the USA 
since the early 1970s, and in Sweden and 
Finland in two-dose programmes since 1982. 
This practical experience of tens of millions of 
doses of MMR vaccine showed that it was both 
highly effective and very safe before it was 
introduced in Ireland. 

SINGLE VACCINES 
Should MMR vaccine be given as 

.. three separate vaccines? 
DrWakefield has suggested that MMR might be 
better given as three single injections, each 
spaced by at least a year. No scientific evidence 
has been provided to support this suggestion. 
Indeed, no country in the world recommends 
immunisation against measles, mumps and 
rubella in three single vaccines rather than the 
combined MMR. MMR is used in over 90 
countries worldwide. 
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What is wrong with immunising 
with single vaccines rather than 
MMR? 
Separate vaccines put children at risk when 
compared with MMR. Following Dr Wakefield's 
advice leaves a child exposed for at least one 
year to two of the diseases that MMR protects 
against, and unprotected against one of the 
diseases for at least two years. Children and their 
are therefore at risk from the known harmful 
effects of the diseases - and for no benefit. 

There is substantial evidence that the MMR 
vaccine is safe. There is little research evidence 
on single vaccines. And the WHO describes 
MMR as being a 'highly effective vaccine which 
has such an outstanding safety record'. 

Giving separate vaccines also exposes children 
to the risks of repeated reactions at the injection 
sites as the child has to retum for six injections 
rather than two. 

But if parents want single 
vaccines, despite the evidence 
that they place children at 
increased risk, why shouldn't they 
be allowed this choice? 
All the independent experts advise that single 
vaccines in place of MMR will put children at 
unnecessary risk. It would be wrong for the 
National Immunisation Advisory Committee to 
support health care options which experts around 
the world advise are less safe for children. The 
best evidence is that MMR is the safest way to 
protect children against measles, mumps and 
rubella, and separate vaccines put them at 
unnecessary risk of diseases that have serious 
complications. 

In the 1970s, when unsubstantiated fears about 
pertussis (whooping cough) vaccine led to the 
DTP triple vaccine being split, the result was a 
collapse in children being protected against 
pertussis {and a small but significant fall in 
the number of children being protected against 
diphtheria arid tetanus}. As a result three major 
pertussis epidemics accounted for over 300,000 
notifications in the UK with an estimated 100 
deaths. Pertussis vaccine uptake took many 
years to retum to its previous levels. 

But in the light of storie~ of 
impending measles outbreaks, 
shouldn't single component 
measles vaccines be made 
available? 

Measles epidemics are not the only concern. 
Outbreaks of mumps and rubella also need to be 
considered. The way to prevent these diseases 
re-emerging is through immunisation with MMR. 
Experience in Finland shows what can happen 
with a highly successful MMR programme. 
Finland has become the first country in the world 
to eliminate measles, mumps and rubella -
following the introduction of a two dose MMR 
programme with high uptake in 1982. Finland 
also reports 'Despite intensive surveillance no 
persistent sequelae [complications] or deaths 
attributable to vaccination have been detected'.33 

OTHER COUNTRIES 
The MMR vaccine is used in over 90 countries 
around the world, including USA, Canada, 
Australia. New Zealand and throughout the 
European Union. Over 500 million doses have 
been given in these countries since the early 
1970s. No country in the world recommends that 
MMR be given as three separate vaccines. 

You can get the single measles 
jab in other European countries, 
for example France, so why not in 
Ireland? 
Some European countries still make use of this 
vaccine in addition to MMR. For example, France 
- where measles is endemic - recommends that 
babies in nurseries are given single measles 
vaccine from nine months of age if there is a risk 
of a measles outbreak. These children then 
receive two further MMR vaccines, at the same 
time as children in Ireland. France does not 
recommend a single mumps vaccine. However. 
all European Union countries recommend MMR 
vaccine to protect against these three diseases. 

Doesn't Japan use single vaccines 
instead of MMR? 
Factsheet 2 covered the position in Japan in 
some detail. Japan had a problem with their 
locally manufactured mumps vaccine which led to 
the suspension of routine mumps immunisation. 
and therefore MMR, in 1993. The mumps vaccine 
in the Irish MMR vaccine does not have this 
problem. Since Japan started to use single 
measles and rubella vaccines in 1993, Japan has 
suffered from endemic and epidemic measles. 
Between 1992 and 1997. there were 79 measles 
deaths in Japan.", 
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7. MMR. versus Separate Single Vaeclnes 
for Measles, Mumps and Rubella 



MMR versus Separate Single Vaccines for Measles, Mumps and 
Rubella 

Some people have suggested that children should be vaccinated against measles, 
mumps and rubella using separate single vaccines, rather than the combined MMR 
vaccine. This is based on the supposed link between MMR vaccine and autism 
spectrum disorders (ASD). The theory is that because MMR contains three different 
components it somehow "overloads" or weakens the child's immune system, making 
them more susceptible to developing ASD. 

Parents are understandably concerned when links are suggested between a 
vaccine and a devastating disease such as ASD. Even if the link were only 
theoretical, giving the three vaccine components separately would seem to be a 
sensible precaution. The evidence, however, suggests otherwise: ' 

1. There is no evidence of any association between MMR and ASD 
The original supposed link between MMR and ASD was based on a study by the 
Inflammatory Bowel Disease Study Group (IBDSG), at the Royal Free Hospital in 
London.1 They described 12 children with ASD where the onset of ASD 
apparently coincided with receiving the MMR vaccine. The original study stated: 
"We did not prove an association between measles, mumps and rubella vaccine 
and the syndrome described". Further studies, including ones carried out by the 
IBDSG, have not shown any link between MMR and ASD.2 

One study, by Kaye et ai, found that there was a significant increase in reported 
cases of ASD in the UK between 1988 and 1999. However, the rate of MMR 
vaccination remained the same throughout this period. Thus the increase in ASD 
cases could not be explained by exposure to MMR. 3 Another study, by Dales et 
ai, compared the number of cases of ASD with rates of MMR vaccination in 
California from 1980 to 1994. Again they found a large increase in the incidence 
of ASD, but only a small increase in MMR vaccination rates. The small increase 
in MMR rates could not explain the increase in ASD. Furthermore they found 
that the large increase in ASD incidence occurred before the small increase in 
MMR vaccination rates.4 

Seven international expert groups have reviewed the evidence relating to MMR 
and ASD. They were all unanimous in their conclusions that the current 
evidence does not support a link between MMR and ASD.5 

2. Combination vaccines do not overload or weaken the immune system 
The MMR vaccine contains 24 different antigens (the chemicals that stimulate 
the immune system to produce immunity to viruses and other foreign 
substances). This number of antigens is minute compared to the total number 
that the immune system is capable of responding to (up to 100,000,000,000).6 
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Indeed there are fewer antigens in all of the current childhood vaccinations 
combined then there were in either the single smallpox or older pertussis 
(whooping cough) vaccines. Likewise we are all exposed to hundreds of times 
as many antigens every day, in the food we eat, the water we drink and the air 
we breathe. 

Vaccines are designed to strengthen the immune system, not weaken it. In one 
study from Germany it was found that vaccinated children were not only 
protected against the diseases for which they had received the vaccines, but also 
had fewer infections with other bacteria and viruses compared to non-vaccinated 
children. This was thought to be due to an overall boosting of the immune 
system by vaccines.7 

On the other hand infections with bacteria and viruses often make children more 
prone to infection with other bacteria or viruses. Measles infection often leads to 
other infections, such as pneumonia and middle ear infections. 

3. Using three separate vaccines is untested, untried and raises too many 
unanswered questions 
The use of three separate vaccines for measles, mumps and rubella has never 
been used in any country in the world. There have been no studies done to 
determine whether or not this approach is safe or effective. Likewise there is no 
experience with using this approach. This raises a number of unanswered 
questions: Is this approach safe? Will it protect children against these diseases? 
What order should the vaccines be given? How much time should be taken 
between vaccine doses? 

In contrast the MMR vaccine has been in use for over 30 years and underwent 
rigorous studies to ensure that it was safe and effective before it was released for 
general use. The combined research evidence and decades of experience with 
MMR has confirmed that it is safe and effective. Indeed, the World Health 
Organisation recently concluded that MMR is one of the safest vaccines ever 
produced. 

4. Using three separate vaccines may be less effective and cause more side 
effects than MMR 
The three separate vaccines do not have as long or as rigorous a safety record 
as MMR. Some varieties of the individual mumps vaccine, in particular, give 
cause for concern. Some mumps vaccines may contain the Rubini strain of the 
virus, which was found to be ineffective. Others may contain Urabe strain, which 
is associated with an increased risk of viral meningitis.2 

5. Separating the vaccines leaves a child exposed to the risk of infection 
Leaving a gap between the individual measles, mumps and rubella vaccines 
means that children are at risk of acquiring one of the other infections before they 
receive the next vaccine. • 
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6. Separating the vaccines requires six injections 
Two doses of measles, mumps and rubella vaccine are required to ensure 
maximum protection against these diseases. This means that giving them 
separately will require six trips to the doctor and six separate injections. Apart 
from the difficulty of organising six separate visits to the doctor this means that 
children will have to have an extra four injections unnecessarily. Combining the 
three vaccines together in the MMR vaccine means fewer traumas for children 
and fewer visits to the doctor. 

MMR is a safe vaccine and protects children against potentially devastating 
infections. It also prevents the weakening of the immune system that occurs with 
natural infections. Giving the three vaccines separately is less effective and may 
be less safe. Given that we have a proven safe, effective vaccine, backed up by 
more than 30 years experience, it would be unwise to recommend three separate 
vaccines. 
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Primary care 

Ethical debate 

Vaccination against mumps, measles, and rubella: is there 
a case for deepening the debate? 
Complex issues relating to ethics, values, and the nature of evidence lie behind the decision whether 
to give the MMR (mumps, measles, and rubella) vaccine. Tom HelIer, a general practitioner, is 
uncomfortable with the evidence that the vaccine is safe. Together with Dick. Heller, an 
epidemiologist, and Stephen Pattison, an ethicist, he explores some of the processes involved in 
doctors' decisions about whether to vaccinate. 

How safe is MMR vaccine? 
Tom Helier 

My duties as a general practitioner include immunising 
babies and small children against a range of common 
diseases. Recently, I have been increasingly uncomfort
able when giving the combined mumps, measles, and 
rubella (MMR) vaccine. I find myself wondering if I 
would submit my own children for this immunisation if 
they were currently at that age. 

I find it difficult to be certain that the vaccine is as 
safe as the authorities say that it is. Somehow, the more 
strident the experts become, the less believable I seem 
to find them. The Department of Health website 
(http://193.32.28.83/mrnrvac.htm) gives many refer
ences and Internet links to the published studies that 
support its vieVr'S, but it gives only one reference that 
raises the issue of a link between MMR vaccine and 
potential adverse reactions. 

The partial use of evidence that is apparent within 
official pronouncements is echoed by other experts. 
For example, ElIiman and Bedford focus on possible 
problems with the research methods of people 
concerned about possible adverse effects of the MMR 
vaccine.! They do not mention potential problems with 
the research that concludes that the vaccines are safe. 
In addition, what are we to make of these and other 
researchers' who declare funding from drug manufac
turers involved in manufacturing vaccines? 

Listening to people and parents 
The NHS Plan emphasises the need to give people in 
receipt of treatment and services a greater part in the 
decisions that affect them and the NHS in general.s 

However, for some reason, the choices seem restricted 
when it comes to discussing MMR vaccine. But parents 
remain anxious. Those with autistic children have 
become sensitised to the possibility that the condition 
may have been caused by an intervention such as 

Other parents are convinced of the link between 
the MMR vaccine and their child's subsequent 
development of autism and have formed support 
groups and lobbying organisations. In the United 
Kingdom the main organisation is JABS ijustice, 
Awareness, and Basic Support, wwwJabs.org.uk). When 
does a series of individual observations from families 
with affected children count as evidence if each one is 
dismissed as an isolated incident? 

Professional issues 
In the United Kingdom, general practitioners receive a 
fee for each child immunised and other payments are 
triggered for meeting targets. Missing these targets 
would have serious consequences for the financial 

vaccination: Whether to vaCCinate children can be a difficult deCision 
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stability of the practice, and there is considerable pres
sure on members of the team to ensure that children 
are immunised with every recommended vaccine. 

I am not alone in my concern, and possible confu
sion, about administering the MMR vaccine. A recent 
survey of health workers in north Wales sought to elicit 
the knowledge, attitudes, and practices relating to 
MMR vaccine, particularly the second dose: Only 45% 
of the professionals (54% of the general practitioners) 
agreed completely with the policy of giving the second 
dose of the MMR vaccine. These professional concerns 
do not seem to have greatly affected the numbers of 
children receiving the vaccine, and national MMR cov
erage has only fallen from 91 % in 1994-5 to 88% in 
1998-9, although in some districts the uptake is below 
75%.' 

It is not easy to question authority these days.' 
Andrew Wakefield, the author of some of the studies 

Validity of the evidence' 
Dick Helier 

The basic question is, "what is the real evidence about 
the dangers of MMR vaccine?" The evidence for a link 
between MMR vaccine and the development of autism 
is based on a hypothesis derived from an observation 
that the parents of eight out of 12 children investigated 
for gastrointestinal symptoms and autism associated 
the onset of autism with the MMR vaccine.' There has 
been no evidence to support the hypothesis. 

Several studies have been reported as negating the 
hypothesis, although there are doubts about each of 
these. Some of the studies are ecological in design; they 
examine trends in the development of autism with the 
trends in use ofMMR vaccine. Recently reported stud
ies· , show that the rise in reported autism over the past 
decade or so bears no relation to any changes in rates 
of MMR vaccination, and this is consistent with other 
data showing no epidemiological evidence for a causal 
association.' ' Most people who have reviewed the evi
dence have rejected the notion that MMR might be 
associated with autism.1Hl A recent review from the US 
Institute of Medicine concludes that "the evidence 
favours rejection of a causal relationship."· 

Listening to people and parents 
Unfortunately, patients are often not precise at identify
ing the cause of their illness, and personal anecdote can 
do no more than suggest a hypothesis that needs formal 
scientific testing: "Hypotheses can become 'facts' long 
before the critical data are in." 10 The concern in the com
munity comes from the difficulty in understanding and 
expressing evidence. All we have at the moment is a 
hypothesis based on anecdote, without supporting 
evidence. Any evidence that does exist, however weak it 
might be perceived to be, fails to support the hypothesis. 

Comparing risk of autism with risk of 
vaccine preventable diseases 
It is difficult to measure, express, and understand risk. 
The prevalence of autistic spectrum disorders is 
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that have questioned the development and subsequent 
use ofMMR vaccine, has been subjected to personal as 
well as professional abuse (www.autism-spectrum.coml 
vaccine.htrn). Perhaps keeping my head down and not 
even talking about these issues would be the easiest 
option. 
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911100000 children." If as many as 15% of these chil
dren had autism as a result of the MMR vaccine, 7326 
children would have to be vaccinated to "produce" one 
child with autism. How many cases of mumps, measles, 
or rubella would the lack of vaccination of this number 
of children produce? What would their complication 
rates be? Unfortunately, we have not established good 
intelligence systems to explore the public health effects 
of changes in immunisation." We do know that for 
measles alone, death rates are 1-2 per 1000 infected 
people in the United States and that 1 in 1000 will get 
encephalitis (and some of these will have permanent 
brain damage)." If most children who were not 
vaccinated developed measles, the complication rates 
suggest that discontinuing vaccination would do 
considerable harm and that this harm would far 
outweigh any possible benefit from possibly reducing 
the incidence of autism. 

These common communicable diseases cannot be 
eliminated if the levels of immunisation in the commu
nity faIJ below a critical value. It is a legitimate concern 
of those with responsibility for public health to seek to 
maintain high vaccination rates. 

In summary, I feel that there is no evidence that 
MMR vaccine causes autism and considerable evidence 
to say that it does not I believe that the dangers of 
reducing vaccination on the basis of an unsubstanti
ated hypothesis are considerable. 
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Dealing with uncertainty 
Stephen Pattison 

Some moral theorists would say that Tom Helier is just 
having an emotional reaction, but I would say that this 
kind of discomfort is part of moral judgment I He 
applies one of the best known tests for assaying the 
rightness or wrongness of acts called the golden rule,2 
expressing this as, "would I submit my own children for 
this immunisation if they were currently at that age?" 
He also discusses the voice of authority that says it is 
safe to administer MMR vaccine and how his doubts 
are amplified in inverse proportion to the experts' cer
tainty. The question is, then, how might his colleagues 
and members of the public be helped to live with real
ity and limits of knowledge without necessarily 
abandoning useful public health practices that may be 
in their long term interests? 

Although the scientists may be deemed to be work
ing on one paradigm of rationality and correlative 
enlightenment, ordinary people, including doctors, 
have a more complex view of reality. This kind of com
posite knowledge is often seen, from a rational point of 
view, as superstition and irrationality which needs to be 
dispelled and destroyed 

You cannot discount another's knowledge even if 
you may doubt its scientific value. Making a decision to 
have a child immunised is a moral dilemma for parents 
and this must be respected, Not acknowledging others' 
moral dilemmas does not make them go away. There is 
a crisis of expert authority and trust in· scientific 
judgment surrounding MMR vaccine and a crisis of 

GP's response 
Tom HelIer 

Groups that have endorsed safety record of 
MMR vaecine l 

Committee on Safety of Medicines 
Committee on Safety of Medicines and Medicines 
Control Agency Joint Committee on Vaccination and 
Immunisation 
Working group of the Medical Research Council 
Public Health Laboratory Service Communicable 
Disease Surveillance Centre 
Royal College of Paediatrics and Child Health 
World Health Organization 

I feel as though I have been through a process which is 
rather similar to the explorations that many parents go 
through at the time of taking important vaccine related 

11 RoOcrts R MMR va(cinalion and autism BMJ 1998;316:1824, 
12 ('Idler Re, Page J. A population perspective 10 evidence based 

mcdicine-",,,idence for population healtlL"J EpiMmWl G(]mmunity lltallh 
(in press), 

13 WaISOn JC, !-ladler Se, Dykcwicz CA, Reef S, PhilliJls L Measles. mumps, 
and rubella-vaccine use and strategies for elimination of measles, 
rubella, and congeniUII rubella syndrome and control of mumps: recom· 
mendations of the Advisory Committee on Immunization Practices 
(ACIP). MMI-I'R Morb Mortal I-I'hl] &p I 998;47(RR-B): 1·57, 

mutual respect A decision needs to be made about 
what kind of evidence counts and how this is weighed 
and related to lay views of reality. In doing so, scientists 
must take care not'to treat fear and reservation as 
ignorance and then try to destroy it with a blunt 
"rational" instrument 

I wonder if people know that general practitioners 
are given financial incentives to deliver a certain 
proportion of vaccinations. This again raises the issue 
of whether doctors are acting in the best interests of 
the individuals or whether they are dancing to a finan
cial tune. We need to ask whose interests do and should 
clinicians serve-do they focus on individuaJs, or is 
their job to deliver centrally determined, scientifically 
informed, health policy? 

Risk and power are unequally distributed in this 
situation. The government determines the risk 
management strategy to deal with the diseases mumps, 
measles, and rubella. However, it is individual clinicians 
and parents who have to implement this strategy and 
may have to Jive with its consequences. The MMR vac
cine issue focuses many of our concerns about ethical 
and responsive public health in the clinical context in a 
helpful way. We are trying to work out what individually 
respectful and sensitive, publicly accountable, evidence 
based clinical practice might look like. 

Competing interests: None declared, 
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decisions on behalf of their children. My search for 
understanding 'Will have to continue, Of course, I 
respect that the full weight of the most powerful 
authority figures in modern medicine have concluded 
that MMR vaccine is safe (box), but lingering doubts 
remain for me and for many others. 

My final thoughts are summed up in the following 
quotation: "Informed refusal must remain an acceptable 
choice in a free democracy, and the culture of informed 
consent, with both religious and philosophical exemp
tion, must be maintained The difficult balancing act will 
be in determining the right of the state to control an infec
tious disease and the right of the individuaJ to chose:'z 

Committee on Safety of Medicines. MMR varcine: ti,e facts. Gurrem Prob· 
II:TIl$ in Phamuuovigilma 200 I ;27:3. 

2 Poland G.Ja.;obson R, Va.;cinc safety: irliecling a dose of common sense. 
Muyo Cli1lit; PrlXudillgs 2000;75: 135·9, 
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MMR vaccine: the continuing saga 
Current C(mcerns are idiosyncratic: most reviews have confirmed the vaccine~ safety 

T he current low uptake of m. easles, mumps, and 
rubella (MMR) vaccine in some parts of the 
United Kingdom has led to well publicised 

concerns about the potential for measles outbreaks 
among primary school entrants. This has coincided 
with prepublication publicity last week of a paper cast
ing doubts on the adequacy of the evidence which 
secured the licence for MMR vaccine.! Understandably 
some parents and health professionals are confused 
and anxious and, in an effort to protect their children 
against measles, have sought single antigen vaccines. 
We have reviewed the latest developments in this saga 
and are convinced that such confusion and anxiety 
about MMR vaccine are unfounded. 

The authors of the paper, Wakefield and Mont
gomery, imply that they have examined all the safety 
data relating to the licensing of the vaccine' in the early 
1970s (1971 in US and 1972 in UK, not 1975 and 1988 
as they say). Although this is their aim, in support of 
their concerns they also cite studies that postdate the 
award oflicences. Therefore it is surprising that they do 
not mention the classical Finnish double blind placebo 
controlled trial among twins: This was a rigorous study 
which reported a low incidence of side effects, 
including gastrointestinal symptoms. The omission of 
this important study casts doubt on the completeness 
and impartiality of their review. 

The authors pay much attention to one paper in 
particular/ but there are several errors in their 
interpretation-for example, the period of follow up 
was six to nine weeks, not four weeks as they state-and 
their reanalysis is flawed. For example, they incorrectly 
sum numbers of children with symptoms across each 
of the time periods presented, thereby arriving at a 
total in which individuals may be counted twice. We 
cannot provide a more detailed critical analysis here, 
but, in view of the lack of systematic rigour in their 
review, it adds nothing new to the body of evidence on 
MMR vaccine safety (for a full discussion, see the 
Department of Health website www.doh.gov.uk). 

Since its initial licensing the safety ofMMR vaccine 
has been confirmed by several detailed studies:-' These 
studies and 30 years of use with postmarketing surveil
lance of more than 250 million doses in over 40 coun
tries in Europe, north America, and Australasia have 
formed the basis of the mandatory reviews to which 
any licence is subject At each of these reviews the 
safety of the vaccine has been confirmed 

The most recent study reported was conducted in 
Finland, where a two dose MMR schedule has been used 

since 1982." Using enhanced passive reporting, the 
authors monitored serious adverse events in 1.8 million 
children who received 3 million doses of the vaccine 
over 14 years. Adverse events, induding febrile 
convulsions, anaphylaxis, urticaria, and encephalitis, 
were reported, although all were rare and encephalitis 
occurred at a rate similar to that expected in an 
unimmunised population. In particular, no cases of 
autism or inflammatory bowel disease associated with 
MMR vaccine were reported-as suggested in an earlier 
paper by Wakefield and colleagues in the Lancet.9 If there 
were an onset of autism and bowel problems within days 
of MMR vaccination, as Wakefield et al suggested, this 
study should have shown cases. Specific hypothesis 
driven studies have also found no association of MMR 
vaccine with bowel disease or autism.!>-' 

Last week the BM) reported a study of the attitudes 
of general practitioners, health visitors, and practice 
nurses to MMR vaccine in North Wales Health 
Authority" shortly after publication of Wake field et al's 
1998 Lancet paper: This study showed that a 
substantial minority of these health professionals, 
especially practice nurses, were ambivalent about the 
second doseofMMR; this was mainly a concern about 
causing distress to preschool children by giving them 
two injections at once. Some also considered there 
might be a link between autism, Crohn's disease, and 
the vaccine, but the finding that many were unaware of 
established side effects, such as idiopathic thrombocy
topenic purpura, indicates that this was a reflection of 
poor knowledge and insufficient use of resources. For 
example, a significant proportion said they had not 
received the Health Education Authority's ~tMR 
factsheet and 20% of general practitioners had not 
read the MMR section of the Green Book." 

Another study has confirmed a lack of knowledge 
of contraindications to MMR among primary health 
care professionals'2 and suggests little inlprovement in 
the intervening 10 years since publication of the Peck
ham report" If professionals advising parents do not 
use up to date information it can come as no surprise 
that some parents are confused and anxious.!4 Since 
both studies were conducted a second MMR factsheet 
has been circulated 15 and further evidence of the safety 
of the vaccine published, P so we hope that the 
situation has improved. 

Despite doubts about the safety of the MMR 
vaccine being frequently voiced in the media, vaccine 
uptake has held up well. The latest data indicate that 
uptake by the 2nd birthday fell by only 4% to 88% in 
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1999 and by September 2000 had fallen no further. 
Whether it will hold up under the latest media 
onslaught remains to be seen. Incorrect media reports 
of vaccine uptake "plummeting" could become a 
self-fulfilling prophecy. 

Wakefield and Montgomery's review provides no 
justification for offering the single antigens. l But this is 
not the media's interpretation. However weak the scien
tific evidence which triggers vaccine safety scares, they 
provoke anxiety among parents and health profession
als which can lead to a decline in vaccine uptake. The 
pertussis vaccine scare in the 1970s was based on 
similarly flawed research and resulted in unnecessary 
suffering and deaths." We need urgently to identify and 
use the most effective methods for training and updating 
health professionals so that they can respond promptly 
and appropriately to parents' concerns. 

This is not the first time a potentially damaging 
piece of research related to vaccine safety from the 
same authors has been discussed in the popular press 
before most clinicians have a chance to read it in a peer 
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Lancet 1995;315:507·9. 
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6 Pellola H, Paya A, Leinikki P, Valle M, Davidkin I, Paunio M. No evidence 
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reviewed journal. This practice compounds the 
difficulties for health professionals in accessing the 
information needed to answer parents' queries. More
over, researchers whose findings are likely to cause 
concern to many, in this case millions, of people have 
an obligation to ensure that their study is of the high
est standard. Unusually the editor of the journal that 
published the review has also published the referees' 
comments. These reveal that specialists in immunisa
tion were not included-that too seems to have been an 
important error of omission. 
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How policy informs the evidence 
''Evidence based" thinking can lead to debased policy making 

Who would not want health policy to be 
based on evidence? "Evidence based medi
cine" and "evidence based policy" have such 

reassuring and self evidently desirable qualities that it 
may seem contrary to question their legitimacy in rela
tion to reducing health inequalities. However, these 
terms are now so familiar that it is easy to forget the 
important question about what sort of data provide 
appropriate evidence for particular types of decisions. 
The sort of evidence gathered on the benefits of inter
ventions aimed at individuals may not help in guiding 
policies directed towards reducing health inequalities. 

In this week's BM] readers have the opportunity to 
assess part of the process leading to the recommenda
tions of the Independent Inquiry into Health Inequali
ties (the Acheson inquiry),' established in 1997 to help 
the government formulate policy to reduce health 
inequalities. The inquiry established an evaluation group 
to report on the quality of the evidence it used to reach 
its conclusions and support its recommendations: This 

group critiqued submissions to the inquiry, and a list of 
its own remedies for health inequalities-their "10 steps 
to health equality"-was released before the Acheson 
inquiry had itself reported (see box on bmj.com).' 

The evaluation group appears to have applied evi
dence i?ased principles to its consideration of ways to 
reduce inequalities in health. Essentially it wanted evi
dence from controlled intervention studies, and its 
main evaluation consisted of checking each rec
ommendation against three earlier reviews (two 
conducted within an explicit evidence based frame
work) and the Cochrane LillTary. 

The task of the Acheson inquiry was to make 
recommendations that would reduce inequalities in 
health, not merely have a positive overall health 
benefit For most of the evaluation group's suggested 
interventions there are no high quality controlled 
studies sho\\~ng that they would reduce health 
inequalities-for example, the evidence that fluorida
tion of drinking water would reduce inequalities in 

Eduralio" aim <khat, 
p 222 

BAy 2001;322:184-5 

A box listing the 
evaluation group's 
remedies to health 
inequalities appears 
on the BMJ's 
webslte 
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Authors' reply 

David Torgerson raises the reasonable concern that the 
single randomised consent design is prone to a 
dilution effect because of subjects refusing treatment, 
which should be factored into initial power calcula
tions. He suggests that, had we done so, we would have 
needed to increase our sample size by 30%. 

Two issues are salient-sample size and refusal rate. 
Our choice of 240 as a target sample size was 20% 
more than required to show significant differences in 
length of stay-not quite the 30% Torgerson recom
mends but not far from it As described in our paper, 
we made this allowance for several reasons. We 
acknowledge the potential dilution effect associated 
with Zelen's design, but believe that our 20% margin of 
safety was sufficient to yield meaningful estimates of 
differences in length of stay. 

Moreover, the adjustment recommended by Torg
erson is based on an assumed refusal rate of 10%. The 
relevance of cancer patients' refusal rates to that antici-

pated for post-acute general medical patients is not 
immediately obvious, although the numbers are inter
esting. In our study the actual refusal rate was 5% 
(6/119), a figure described by Parmar as "a good 
approximation in most [conventional tria11 situatibns."! 
Parmar further notes that if refusal rates are low, 
approaching those occurring after randomisation in 
conventional trials, there may be no practical 
difference between randomlsed consent and a stand
ard design with regard to dilutiorL 

In all intention to treat analyses, any non-significant 
finding can constitute a type IT error. However, in this 
study we see no additional risk accruing as a result of 
the randomised consent design. 

1 Parmar MKB. Randomization before consent.: practical and ethical 
considerations. In: Williams CJ. cd Introducing flnJJ h'eaJ71lnUs far W71ar: 

pracliml, ethical ami t.gfll problems. Chichester: John Wiley and Sons, 
1992:194. 

Mumps, measles, and rubella vaccine and the incidence 
of autism recorded by general practitioners: 
a time trend analysis 
James A Kaye, Maria del Mar Melero-Montes, Hershel Jick. 

Abstract 

Objective To estimate changes in the risk of autism 
and assess the relation of autism to the mumps, 
measles, and rubella (MMR) vaccine. 
Design Time trend analysis of data from the UK 
general practice research database (GPRD). 
Setting General practices in the United Kingdom. 
Subjects Children aged 12 years or younger 
diagnosed with autism 1988-99, with further analysis 
of boys aged 2 to 5 years born 1988-93. 
Main outcome measures Annual and age specific 
incidence for first recorded diagnoses of autism (that 
is, when the diagnosis of autism was first recorded) in 
the children aged 12 years or younger; annual, birth 
cohort specific risk of autism diagnosed in the 2 to 5 
year old boys; coverage (prevalence) ofMMR 
vaccination in the same birth cohorts. ' 
Results The incidence of newly diagnosed autism 
increased sevenfold, from 0.3 per 10 000 person years 
in 1988 to 2.1 per 10 000 person years in 1999. The 
peak incidence was among 3 and 4 year olds, and 83% 
(254/305) of cases were boys. In an annual birth 
cohort analysis of 114 boys born in 1988-93, the risk 
of autism in 2 to 5 year old boys increased nearly 
fourfold over time, from 8 (95% confidence interval 4 
to 14) per 10 000 for boys born in 1988 to 29 (20 to 
43) per 10 000 for boys born in 1993. For the same 
annual birth cohorts the prevalence ofMMR 
vaccination was over 95%. 

Conclusions Because the incidence of autism among 
2 to 5 year olds increased markedly among boys born 
in each year separately from 1988 to 1993 while 
MMR vaccine coverage was over 95% for successive 
annual birth cohorts, the data provide evidence that 
no correlation exists between the prevalence of MMR 
vaccination and the rapid increase in the risk of 
autism over time. The explanation for the marked 
increase in risk of the diagnosis of autism in the past 
decade remains uncertain. 

Introduction 

The possibility that the mumps, measles, and rubella 
(MMR) vaccine may be causally related to the risk of 
autism is currendy causing substantial concerrL This 
proposition originated primarily from a pubiication by 
Wakefield et al in 1998 that described 12 case reports 
of children who were diagnosed with ileal-Iymphoid
nodular hyperplasia followed by behaviour 'disorders 
that were clinically' diagnosed as representing autism.! 
In eight of 12 children the behaviour disorder was 
"linked" in time with MMR vaccination by the parents 
or the child's physician. 

In June 1999 Taylor et al published in the Lancet the 
results of a study in which they identified children 
diagnosed as having autism in the North East Thames 
region for birth cohorts from 1979 to 1992.' They 
reported that the incidence of autism started to 
increase in children born in the late 1980s and 
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increased dramatically in those born from 1989 to 
1992. They also provided estimates of the coverage 
(prevalence) of MMR vaccination from 1987 to 1995, 
which rose to over 90% by 1988-9. They found no tem
poral association betw'een MMR vaccination and the 
incidence of autism within one to two years of vaccina
tion, and there was no "clustering" of cases in the two to 
four months after vaccination. 

In a subsequent letter to the Lancets editor 
Wakefield described the study by Taylor et ai' as 
containing a "fundamental flaw" and cited data from 
the United Kingdom (north west London) and the 
United States (California) based on the time trend of 
autism occurrence by birth cohort in relation to the 
introduction of the MMR vaccine.3 In both areas a dra
matic increase in the incidence of autism was reported 
in temporal association with the rapid introduction of 
the vaccine. 

We used the UK general practice research database 
(GPRD) to evaluate further the temporal relation of 
MMR vaccine and the incidence of autism. 

Subjects and methods 

The data in the UK general practice research database 
are firmly established in numerous publications to be 
of high quality and completeness' and, in particular, 
the recording of vaccinations in this database has been 
found to be virtually complete (H .lick et al 
unpublished data).' We initially tried to conduct a case
control analysis comparing children who received the 
MMR vaccine and those not vaccinated in relation to 
the diagnosis of autism. Only about 3% of cases and 
controls, however, did not receive the vaccine, and 
therefore there was too little information to provide a 
meaningful estimate of relative odds. We therefore 
conducted a time trend analysis to explore the relation 
of the MMR vaccine and the diagnosis of autism over 
time. 

We identified 305 children aged 12 or younger 
whose diagnosis of autism was first recorded (first 
recorded diagnosis) during the years 1988 to 1999 
(from among 3092742 person years of observation in 
the base population). We reviewed the detailed compu
ter recorded information for each of these children. We 
estimated annual incidence (regardless of age at first 
recorded diagnosis) and age specific incidence (regard
less of year of first recorded diagnosis). Some practices 
stopped providing information before 1999, and 
therefore the person time available in the later years 
was smaller than that in the earlier years. 

Subsequent analyses were restricted to 114 boys 
born in 1988-93 who had a first recorded diagnosis of 
autism at age 2 to 5 years (24-71 months)-that is, dur
ing 1990-9. Annual birth cohorts were analysed 
separately. For each annual birth cohort, we estimated' 
the four year cumulative incidence (risk) of diagnosed 
autism ',ith the exponential formula: cumulative 
incidence = 1 - exp( - rI.At), where I. represents the 
estimated age specific annual incidences for the 
individual birth cohort and At is one year. The 
prevalence ofMMR vaccination among children regis
tered in the general practice research database within 
60 days of birth who had at least two years of recorded 
follow up was also calculated separately for each 
annual birth cohort Statistical analyses were per-
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Fig 1 Incidence of autism in children registered in UK general 
practice research database, by age at diagnosis (total observation 
time was 3092744 person years) 

formed using STATA, version 7.0 (Stata Corporation, 
College Station, 1exas). ' 

Results 

The estimated yearly incidence of diagnosed autism 
among children aged 12 years or younger (305 cases) 
increased sevenfold, from 0.3 per 10000 person years in 
1988 to 2.1 per 10 000 person years in 1999. Ibe 
median age at first recorded diagnosis of autism was 
4.6 years and did not vary substantially over time (table). 
The peak ages at first recorded diagnosis were 3 years 
and 4 years (fig 1). Two hundred and fifty four of the 
cases were, male. About 81% (248/305) of the cases were 
referred to a specialist for evaluation of the diagnosis. 

To assess more precisely the possibility of a tempo
ral association between MMR vaccination and the risk 
of autism, we analysed data for consecutive annual 
birth cohorts of boys born during 1988·93. For each 
annual birth cohort, we estimated the four year cumu
lative incidence (risk) of a first recorded diagnosis of 
autism at age 2-5 years. One hundred and fourteen 

Number of cases, person years at risk, and mean age of cases, 
according to year Of diagnosis of autism in 305 children aged 
12 years or younger. 
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boys were included in this analysis. The four year risk of 
diagnosed autism increased nearly fourfold, from 8 
(95% confidence interval 4 to 14) per 10000 for boys 
born in 1988 to 29 (20 to 43) per 10 000 for boys born 
in 1993 (P < 0.0001 by score test for trend in odds 
(fig 2)). In contrast, the prevalence ofMMR vaccination 
among children registered in the general practice 
research database with at least two years of follow up 
was virtually constant (about 97%) for each successive 
annual birth cohort and was similar among males and 
females (data not shown). 

Among the vaccinated children, the median age at 
first MMR vaccination was 14 months, and 950/h of 
those vaccinated received their first MMR vaccination 
by age 20 months. Among 110 cases of autism in boys 
aged 2 to 5 years born in 1988-93 for whom MMR vac
cination could be assessed, the distribution of age at 
first MMR vaccination was nearly identical to that of 
the population as a whole, and 109 (99%) were 
vaccinated, a prevalence nearly identical to that in the 
general population. 

Discussion 

Previous publications have reported that the overall 
incidence of clinically diagnosed autism began to rise 
in the late 1980s, and that the incidence occurs 
predominantly in boys.' 3 6 This study shows that the 
incidence has continued to increase during the past 
decade. Our analysis of the risk of diagnosed autism for 
boys aged 2 to 5 years showed a progressive increase 
for each successive birth cohort from 1988 to 1993, 
during which time the prevalence ofMMR vaccination 
was over 95%. It should be noted that the MMR vaccine 
is given first at about 15 months of age and that autism 
is not typically diagnosed until age 2 years or later. 

If the MMR vaccine were a major cause of the 
increasing incidence of autism then the risk of autism 
in successive birth cohorts would be expected to stop 
rising within a few years of the vaccine being in full use. 
This was not the case in our study as the cumulative 
incidence for boys ages 2 to 5 years rose almost 
fourfold in the 1993 birth cohort (with follow up to 
1999) compared with the 1988 birth cohort, whereas 
the prevalence of MMR vaccination was over 95%. 

• • • • • • 

----- MMR prevalence 
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Fig 2 Four year risk of autism (with 95% confidence intervals) 
among boys aged 2 to 5 years and prevalence of MMR vaccine, by 
annual birth cohort 

The incidence of autism in the United Kingdom 
has increased markedly over the past decade 

Some have proposed that this may be related to 
introduction of the mumps, measles, and rubella 
(MMR) vaccine in 1988 

The risk of autism increased nearly fourfold 
among boys aged 2 to 5 years born in 1988-93 
and registered in the UK general practice research 
database, whereas the prevalence of MMR 
vaccination was over 95% and virtually constant 

These data provide evidence against a causal 
association between MMR vaccination and the risk 
of autism 

Thus no time correlation exists between the prevalence 
of MMR vaccination and the incidence of autism in 
each birth cohort from 1988 to 1993. 

We recognise that the diagnosis of autism in our 
study was not confirmed from original records but 
consider that differential misclassification of the 
diagnosis in vaccinated and unvaccinated children is 
unlikely to vary over the period of the study. 

Time trend analysis for the evaluation of the 
relation of an exposure to an illness is a relatively crude 
method This is particularly true where the exposure 
and the illness are both rising during the period of 
study as such a correlation may be coincidental and 
due to changes in other factors that are correlated over 
time with the outcome illness. Nevertheless, when the 
incidence of an illness is rising rapidly in each birth 
year cohort at the same time that an exposure is steady 
and almost universal, the exposure cannot be the 
explanation for the rapid increase in incidence that was 
observed. 

The increase in recorded diagnoses of autism that 
we observed in the UK general practice research data
base could be due to increased awareness of the condi
tion among parents and general practitioners, chang
ing diagnostic criteria, or environmental factors not yet 
identified A strength of our study is that we were able 
to use population based data in the general practice 
research database to estimate the birth cohort specific 
incidence of autism recorded by general practitioners 
as well as the prevalence ofMMR vaccination. A limita
tion is that we have not yet obtained and evaluated full 
clinical record information from general practitioners 
to describe more fully the characteristics of children 
diagnosed as having autism and to explore other 
possible explanations for the marked increase in the 
incidence of this illness during the past decade. 
Nevertheless, these results provide evidence against a 
causal relation between MMR vaccination and the risk 
of autism. 
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What parents are told after prenatal diagnosis of a 
sex chromosome abnormality: interview and 
questionnaire study 
Lenore Abramsky, Sue Hall,Judith Levitan, Theresa M Marteau 

Abstract 

Objective To investigate how the prenatal diagnosis of 
a sex chromosome anomaly is first communicated to 
parents, 
Design Health professionals were interviewed by 
telephone and the conversation was taped; parents 
were sent questionnaires at 1 month after diagnosis 
and those who responded were sent another at 
6 months. 
Participants 29 health professionals who had recently 
informed parents that a sex chromosome anomaly 
had been identified in an apparently anatomically 
normal, viable fetus. 23 mothers and partners who 
had been informed of such a diagnosis, 
Main outcome measures Health professionals' 
knowledge about sex chromosome anomalies and 
parents' responses to information provided by health 
professionals. 
Results Analysis of the telephone interviews 
identified great variation in what different healthcare 
professionals know, think, and say about the same sex 
chromosome anomaly, The small numbers and the 
low response rate for the questionnaire (39% for 
women and 30% for men) meant that statistical 
analysis was not appropriate. 
Conclusions It is essential for obstetric units to have 
an established protocol for giving results and for all 
staffwho communicate results to parents to have 
accurate, up to date information about the condition 
identified, 

Tabla 1 Fetal karyotypes and characteristics2~ 

Introduction 

Most fetuses and babies with an extra sex chromo
some are not identified' because there are usually no 
indications for karyotyping.'-o However, a sex chromo
some anomaly is sometimes detected prenatally when 
amniocentesis is performed to exclude Down's 
syndrome or other serious chromosomal anomalies. 
Conditions in which there is an extra sex chromosome 
are fundamentally different from those such as Down's 
syndrome in which affected individuals have recognis
able characteristics that can be explained by 
laboratory findings. Prenatal detection of sex chromo
some anomalies and other karyotypes or genotypes 
that may have no phenotypic consequences or only 
mild ones will become more common as testing 
becomes more widely available.' Understanding the 
difficulties faced by health professionals in disclosing 
the prenatal diagnosis of a sex chromosome anomaly 
can highlight some of the problems that may be 
encountered during the prenatal detection of other 
atypical laboratory findings in fetuses with phenotypes 
that are likely to fall within the normal range (table 1). 

We investigated how the prenatal diagnosis of a sex 
chromosome anomaly is first communicated to 
parents. We did not test a hypothesis but hoped to gen
erate discussion about this issue. The first communica
tion to parents is important because it may affect how 
information presented later is interpreted or even 
whether it is sought S-

1O Previous studies have looked at 
counselling that occurred once clinical geneticists 

CharaCl8rllllcs 

CondHlon Frequency Intelligence quotient Fertility Other considerations 

47XXY (Klinefelter's syndrome) 1 In 800 males About 10-15 pOints lower than siblings Infertile May have gynaecomastia 

47XYY 1 in 1000 males About 10 points lower than siblings Fertile May have behavioural problems 

47XXX (Triple X) 1 in 1000 females About 20 points lower than siblings Fertile None 

45X (Turner's syndrome)" 1 in 2500 females Unaffected Infertile Short stature; may have 
congenital malformations 

'Turner's syndrome Is common at conception but 98% of fetuses will be miscarried. 
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10-minute consultation 
MMR immunisation 
Anthony Harnden,judy Shakespeare 

The parents of an only child, aged 13 months, are 
worried about media reports that the MMR (measles, 
mumps, and rubella) vaccine causes autism. Their son 
is due for his vaccination and his cousin has an egg 
allergy. 

What issues you should cover 

Evidence-E"idence linking the MMR vaccine and 
autism is lacking. The number of cases of autism has 
been increasing since 1979. There has been no sudden 
increase in the numbers of children diagnosed with 
autism or Crohn's disease since the MMR vaccine was 
introduced in the United Kingdom in 1988. Several 
hundred million doses have been given worldwide. A 
recently published study in Finland reported no cases 
of autism associated with three million doses over 
14 years. 

Diag'1Wsis-Autism is commonly diagnosed after 
18 months of age when behavioural and communica
tion characteristics become apparent It has a genetic 
component, and associated neurological defects 
usually start to develop in utero. 

Doses-MMR vaccine is given to children h~ice: at 
13 months and at preschool entry. The second dose 
protects those children whose immunity wanes and 
the minority who fail to develop immunity after the 
first dose. 

Side iffects-Ghildren may experience minor side effects 
after M.\1R vaccination: 10% develop fever, malaise, 
and a rash 5-21 days after the first vaccination; 3% 
develop arthralgia 

Contagion-Measles is a highly contagious disease. On 
average every child with measles infects 15 others. If 
less than 95% of children are immunised, the number 
of susceptible children in the community rises to a level 
at which a measles epidemic is certain. 1bis is now the 
case in the United Kingdom (88%). 

Dangers of rum-vaccination-Emphasise the potential 
serious complications of measles (death, pneumonia, 
deafness, and a slow relentless form of encephalitis), 
mumps (meningitis, pancreatitis, orchitis) and rubella 
(congenital rubella syndrome-deafness, blindness, 
heart problems, and brain damage). 

Reamt outbreak-Ireland had an outbreak of measles 
last year, with two deaths in Dublin. Uptake of MMR 
vaccine in Ireland is 76%. 

Family-A relative ",ith a mild egg allergy is not a 
contraindication to the vaccine. Special vaccination 
precautions need to be taken only in children with 
known anaphylactic reactions to egg or coexisting 
chronic severe asthma 

Single v combined vaccine-No evidence exists of any 
benefit in using single vaccines. The United States, 
Canada, and 38 European countries use combined 

Department of Health. lmmunisation against 
infectious disease. London: HMSO, 1996. (Green 
book). (No specific information on MMR and 
autism.) 

www.doh.gov.uklmmrhtm (UK government 
website, with information about MMR and its 
relation to autism and inflanunatory bowel 
disease) 

vaccine. Single vaccines result in three times more 
injections, leave the child vulnerable to disease 
between vaccinations, and increase the chance of the 
course not being completed. Children's immune 
systems are designed to cope with exposure to many 
viruses and bacteria simultaneously. 

What you should do 
Before the amsultation-Know the facts about the 
diseases and the benefits and risks of immunisation. 
Have your own children vaccinated-it sends out a 
powerful message. Ensure that all members of the pri
mary health care team, including non-clinical staff, 
receive consistent messages and understand vaccina
tion policy. 

At the amsultation-Listen to parents' concerns and 
explore what they understand by the vaccine "causing 
autism." Don't be judgmental or coercive; tell them it is 
their decision to do what they feel is best for their 
child. Acknowledge the recent adverse publicity about 
the MMR vaccine. Answer questions concisely. Elicit 
any personal experience of autism. Check there were 
no problems with the child's primary course of vacci
nations. Provide current written information to 
support the MMR vaccination policy. Resist the temp
tation to refer to an "expert"; general practitioners 
have sufficient expertise and access to information to 
manage this consultation in primary care. Maintain 
your relationship with parents by concluding that 
their decision wi.ll not affect your future care of their 
family. 

After the consultation-Ensure you ask the parents at 
their son's next visit how he was after the vaccine. Dis
cuss with team members how to maintain or increase 
uptake of the vaccine. 

Information for parents 

www.nhsdirectnhs.uk (basic guide to ~fMR 
vaccination) 

wwwndscie!measles.htm (includes photograph of 
measles rash) 
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Addressing Parents' Concerns: Do Multiple Vaccines Overwhelm or 
Weaken the Infant's Immune System? 

Paul A. Offit, MD"; Jessica Quarlest; Michael A. Gerber,MD§; Charles J. Hackett, PhDII; 
Edgar K. Marcuse, MD<[; Tobias R. Kollrnan, MD#; Bruce G. Gellin, MD .... ; and Sarah Landry:!: 

ABSTRACT. Recent surveys found that an increasing 
number of parents are concerned that infants receive too 
many vaccines. Implicit in this concern is that the irifant's 
immune system is inadequately developed to handle vac
cines safely or that multiple vaccines may overwhelm the 
immune system. In this review, we will examine the 
following: 1) the ontogeny of the active immune response 
and the ability of neonates and young infants to respond 
to vaccines; 2) the theoretic capacity of an infant's im
mune system; 3) data that demonstrate that mild or mod
erate illness does not interfere with an infant's ability to 
generate protective immune responses to vaccines; 4) 
how infants respond to vaccines given in combination 
compared with the same vaccines given separately; 5) 
data showing that vaccinated children are not more likely 
to develop infections with other pathogens than unvac
cinated children; and 6) the fact that infants actually 
encounter fewer antigens in vaccines today than they did 
40 or 100 years ago. Pediatrics 2002;109:124-129; multiple 
vaccines, immunity, parental concerns. 

ABBREVIATIONS. Ig, immunoglobulins; Th, helper T-cell; Hib, 
Haemophilus influenZile type bi OPV, oral polio vaccine; HIV, hu
man immunodeficiency virus; MMR, measles-mum ps-rubella; 
DTP, diphtheria-tetanus-pertussis. 

One hundred years ago, children. received 1 
vaccine (the smallpox vaccine). Forty years 
ago, children received 5 vaccines routinely 

(diphtheria, pertussis, tetanus, polio, and smallpox 
vaccines) and as many as 8 shots by 2 years of age. 
Today, 'children receive 11 vaccines routinely and as 
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many as 20 shots by 2 years of age (Table 1). The 
increased number of vaccines given to children and 
the increased percentage of children receiving vac~ 
cines have resulted in a dramatic decrease in the 
number of vaccine-preventable diseases. Most young 
parents today have never seen many of the diseases 
that vaccines prevent. As a possible consequence of 
these trends, recent national surveys found that 23% 
of parents questioned the number of shots recom
mended for their children,! and 25% were concerned 
that vaccines might weaken the immune system.! 

Because most parents receive information and rec
.ommendations about vaccines from their doctors,2 
and because these recommendations carry substan
tial weight with parents,3.4 providers must be knowl
edgeable when addressing parents' concerns. This 
article will provide health care professionals with 
information about the effect of vaccines on the in
fant's immune system and the capacity of the im-· 
mune system to respond safely to multiple vaccines. 

A BRIEF SUMMARY OF NEONATAL AND INFANT 
IMMUNE RESPONSES 

The Neonatal Immune System 

Neonates develop the capacity to respond to for
eign antigens before they are born. B and T cells are 
present by 14 weeks' gestation and express an enor
mous array of antigen-specific receptors.5 Although 
the fetal immune system has the potential to respond 
to large numbers of foreign antigens, few. foreign 
antigens are present in utero, and cells of the im
mune system are, therefore, primarily "nalve" at 
birth. . 

Passively Acquired Immunity 

The neonate is, in part, protected against disease 
by maternal immunoglobulins (Ig). Maternal IgG is 
transported across the placenta before birth and ma
ternal secretory IgA is present in breast milk and 
colostrum. These passively acquired antibodies pro
vide protection against pathogens to which the 
mother was immune. However, protection provided 
by passively transferred antibodies is short-lived. 
Passively acquired maternal IgG declines during the 
first few months of life,6 and most infants are not 
breastfed beyond several months of age.7 More im
portantly, maternal antibodies offer limited immu
nologic protection when compared with protection 
afforded by an infant's active immune response. 



TABLE 1. Number of Vaccines and Possible Number of Injections Over the Past 100 Years 

Year Number of 
Vaccines 

Possible Number of 
Injections by 2 Years of Age 

Possible Number of 
Injections at a Single Visit 

1900' 
1960t 
1980:1: 
2000§ 

1 
5 
7 

11 

1 
8 
5 

20 

• In 1900, children received the smallpox vaccine. 

1 
2 
2 
5 

tIn 1960, children received the smallpox, diphtheria, tetanus, whole-cell pertussis, and polio vaccines. 
The diphtheria, tetanus, and whole-cell pertussis vaccines were given in combination (DTP), and the 
polio vaccine (inactivated) was given as a series of 3 injections. 
tIn 1980, children received the DTP, polio, and MMR vaccines. The DTP and MMR vaccines were 
given in combination and the polio vaccine (live, attenuated) was given by mouth. 
§ In 2000 children received the diphtheria-tetanus-acellular-pertussis, MMR, inactivated polio, Hib, 
varicella, conjugate pneumococcal, and hepatitis B vaccines. 

Active Immunity 

Neonates are capable of generating both humoral 
and cellular immune responses to pathogens at the 
time of birth.8,9 Active immunity in the newborn 
includes the full range of B-cell responses including 
the production of IgM, IgG, and secretory and mo
nomeric IgA, as well as the development of helper 
T-cell (Th) and cytotoxic T-cell responses.8,9 In addi
tion, neonates can produce specific Th-cell subsets, 
including Thl-type cells that participate in cell-me
diated immune responses and Th2-type cells that are 
primarily involved in promoting B-cell responses.8,9 

The development of active humoral and cellular 
immune responses in the newborn is necessary to 
meet the tremendous number of environmental chal
lenges encountered from the moment of birth. When 
children are born, they emerge from the relatively 
sterile environment of the uterus into a world teem
ing with bacteria and other microorganisms. Begin
ning with the birth process, the newborn is exposed 
to microbes from the mother's cervix and birth canal, 
then the surrounding environment. Within a matter 
of hours, the gastrointestinal tract of the newborn, 
initially relatively free of microbes, is heavily colo
nized with bacteria. lO The most common of these 
colonizing bacteria include facultative anaerobic bac
teria, such as Escherichia coli and streptococci, and 
strict anaerobic bacteria, such as Bacteroides and Clos
tridium. lO Specific secretory IgA responses directed 
against these potentially harmful bacteria are pro
duced by the neonate's intestinal lymphocytes 
within the first week of life. l1 

Functional Differences Between Infant and Adult 
Immune .Responses 

Although infants can generate all functional T -cells 
(ie, Thl, Th2, and cytotoxic T-cells),8,9 infant B-cell 
responses are deficient when compared with older 
children and adults. Infants respond well to antigens 
(such as proteins) that require T-cell help for devel
opment. However, until about 2 years of age, the 
B-cell response to T-cell-independent antigens (such 
as polysaccharides) is considerably less than that 
found in adults.12 For this reason, infants are 
uniquely susceptible to bacteria that are coated with 
polysaccharides (such as Haemophilus injluenzae type 
b [Hib] and Streptococcus pneumoniae). 

IMMUNE RESPONSE TO VACCINES BY NEONATES 
The neonate is capable of mounting a protective 

immune response to vaccines within hours of birth.9 
For example, neonates born to mothers with hepatitis 
B virus infection mount an excellent protective im
mune response to hepatitis B vaccine given at birth, 
even without additional use of hepatitis B virus
specific immunoglobulin.13-1S In addition, BCG vac
cine given at birth induces circulating T-cells that 
protect against bacteremia and subsequent develop
ment of miliary tuberculosis and tuberculous men
ingitiS.16- 18 

IMMUNE RESPONSE TO V ACCINES BY INFANTS 
The young infant is fully capable of generating 

protective humoral and cellular immune responses 
to multiple vaccines simultaneously. Approximately 
90% of infants develop active protective immune 
responses to the primary series of diphtheria-teta
nus-acellular-pertussis, hepatitis B, pneumococcus, 
Hib, and inactivated polio vaccines given between 2 
months and 6 months of age.19 

To circumvent the infant's inability to mount T
cell-independent B-cell responses, polysaccharide 
vaccines (Hib and S pneumoniae) are linked to pro
teins (ie, diphtheria toxoid, diphtheria toxin mutant 
protein, tetanus toxoid, or meningococcal group B 
outer-membrane protein) that engage the infant's 
Th-cells. By converting a T-cell-independent immune 
response to a T-cell-dependent response, conjugate 
vaccines can be recognized by the infant's B-cells. 
Conjugate vaccines, therefore, induce protective im
mune responses in infants that are often greater than 
those found after natural infection.2o 

IMMUNE RESPONSE TO V ACCINES BY CHILDREN 
WITH IMMUNODEFICIENCIES 

Severely immunocompromised children (specifi
cally, those with T-cell defects) who receive live viral 
vaccines (eg, measles or varicella vaccines)21,22 or live 
bacterial vaccines (eg, BCG vaccine)23,24 may develop 
disseminated infections with these attenuated patho
gens. However, the only live vaccine that was rou
tinely given in the United States in the first year of 
life, the oral polio vaccine (OPV), has now been 
replaced with inactivated polio vaccine. Therefore, 
children do not receive their first live viral vaccines 
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until about 12 to 15 months of age. Most children 
with severe T-cell deficiencies (eg, severe combined 
immunodeficiency syndrome) will have been identi
fied by 6 to 8 months of age.24,25 

However, many children with immunodeficien
cies respond well to live viral vaccines. Because the 
risk of severe infection is greater after natural infec
tion with wild-type viruses than immunization with 
highly attenuated viruses, the Advisory Committee 
on Immunization Practices and American Academy 
of Pediatrics recommend that certain immunocom
promised children should receive live viral vaccines. 
For example, children with human immunodefi
ciency virus (HIV) infection without severe T-cell 
deficiencies (Centers for Disease Control and Preven
tion class NI or Al and age-specific percentage of 
CD4+ lymphocytes greater than 25%) should receive 
the measles-mumps-rubella (MMR), and varicella 
vaccines.26-28 Immunizations are well-tolerated by 
this subset of HIV-infected children and confer pro
tective immunity.29,30 Immunization with live viral 
vaccines has also been demonstrated to be safe and 
effective in certain children with malignancies and in 
children following bone marrow transplantation.31,32 

IMMUNE RESPONSE TO V ACCINES BY CHILDREN 
WITH MILD, MODERATE, OR SEVERE ILLNESSES 

Some parents may be concerned that children with 
acute illnesses are, in a sense, immunocompromised, 
and that they are less likely to respond to vaccines or 
more likely to develop adverse reactions to vaccines 
than healthy children. Alternatively, parents may 
believe that children who are ill should not further 
burden an immune system already committed to 
fighting an infection. However, vaccine-specific an
tibody responses and rates of vaccine-associated ad
verse reactions of children with mild or moderate 
illnesses are comparable to those of healthy children. 
For example, the presence of upper respiratory tract 
infections, otitis media, fever, skin infections, or di
arrhea do not affect the level of protective antibodies 
induced by immunization.33-37 

Data on the capacity of vaccines to induce protec
tive immune responses in children with severe infec
tions (such as those with bacterial pneumonia or 
meningitis) are lacking. Although a delay in vaccines 
is recommended for children with severe illnesses 
until the symptoms of illness resolve,26 this recom
mendation is not based on the likelihood that the 
child will have an inadequate immune response to 
the vaccine. Rather; the reason for deferring immu
nization is to avoid superimposing a reaction to the 
vaccine on the underlying illness or to mistakenly 
attribute a manifestation of the underlying illness to 
the vaccine.26 

DO V ACCINES "OVERWHELM" THE IMMUNE 
SYSTEM? 

Infants Have the Capacity to Respond to an Enormous 
Number of Antigens 

Studies on the diversity of antigen receptors indi
cate that the immune system has the capacity to 
respond to extremely large numbers of antigens. 

Current data suggest that the theoretical capacity 
determined by diversity of antibody variable gene 
regions would allow for as many as 109 to 1011 dif
ferent antibody specificities.38 But this prediction is 
limited by the number of circulating B cells and the 
likely redundancy of antibodies generated by an in
dividual. 

A more practical way to determine the diversity of 
the immune response would be to estimate the num
ber of vaccines to which a child could respond at one 
time. If we assume that 1) approximately 10 ng/mL 
of antibody is likely to be an effective concentration 
of antibody per epitope (an immunologic ally distinct 
region of a protein or polysaccharide),39 2) genera
tion of 10 ng/mL requires approximately 103 B-cells 
per mL,39 3) a single B-cell clone takes about 1 week 
to reach the 103 progeny B-cells required to secrete 10 
ng/mL of antibody39 (therefore, vaccine-epitope
specific immune responses found about 1 week after 
immunization can be generated initially from a sin
gle B-cell clone per mL), 4) each vaccine contains 
approximately 100 antigens and 10 epitopes per an
tigen (ie, 103 epitopes), and 5) approximately 107 B 
cells are present per mL of circulating blood,39 then 
each infant would have the theoretical capacity to 
respond to about 10000 vaccines at anyone time 
(obtained by dividing 107 B cells per mL by 103 

epitopes per vaccine). 
Of course, most vaccines contain far fewer than 

100 antigens (for example, the hepatitis B, diphtheria, 
and tetanus vaccines each contain 1 antigen), so the 
estimated number of vaccines to which a child could 
respond is conservative. But using this estimate, we 
would predict that if 11 vaccines were given to in
fants at one time, then about 0.1% of the immune 
system would be "used up." 

However, because naive B- and T-cells are con
stantly replenished, a vaccine never really "uses up" . 
a fraction of the immune system. For example, stud
ies of T-cell population dynamics in HIV-infected 
patients indicate that the human T-cell compartment 
is highly productive.4o Specifically, the immune sys
tem has the ability to replenish about 2 billion CD4 + 
T lymphocytes each day. Although this replacement 
activity is most likely much higher than needed for 
the normal (and as yet unknown) CD4+ T-cell turn
over rate, it illustrates the enormous capacity of the 
immune system to generate lymphocytes as needed. 

Children are Exposed to Fewer Antigens in Vaccines 
Today Than in the Past 

Parents who are worried about the increasing 
number of recommended vaccines may take comfort 
in knowing that children are exposed to fewer anti
gens (proteins and polysaccharides) in vaccines to
day than in the past. 

Table 2 summarizes the number of proteins and 
polysaccharides contained in routinely recom
mended vaccines administered over the past 100 
years. Although we now give children more vac
cines, the actual number of antigens they receive has 
declined. Whereas previously 1 vaccine, smallpox, 
contained about 200 proteins, now the 11 routinely 
recommended vaccines contain fewer than 130 pro-
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TABLE 2. Number of Immunogenic Proteins and Polysaccharides Contained in Vaccines Over the Past 100 Years 

1900 1960 1980 2000 

Vaccine Proteins Vaccine Proteins Vaccine Proteins Vaccine Proteins/ 

Smallj2ox* ~200 Smallpox -200 Diphtheria 1 Diphtheria 1 
Total -200 Diphtheriat 1 Tetanus 1 Tetanus 1 

Tetanust 1 WC-Pertussis -3000 AC-Pertussis'lI'lI 2-5 
WC-Pertussis§ -3000 Polio 15 Polio 15 

Polioll ~ Measles'lI 10 Measles 10 
Total ~3217 Mumps# 9 Mumps 9 

Rubella*' Rubella 5 
Total -3041 Hibtt 2 

Varicellat+ 69 
Pneumococcus§§ 8 

Hepatitis Bill _1 
Total 123-126 

. • Vaccinia vaccine: Goebel Sf, Johnson GP, Perkus ME, et al. Virology. 1990;179:247-266. 
t Diphtheria toxoid: MMWR Morb Mortal Wkly Rep. 1991 (August);40:1-28. 
t Tetanus toxoid: MMWR Morb Mortal Wkly Rep. 1991 (August);40:1-28. 
§ Whole cell pertussis vaccine: Number estimated from genome size. The sequence of Bordetella pertussis Tohama I strain will soon be 
completed at the Sanger Center in Great Britain. 
11 Polio vaccine: Wimmer E, Nomoto A. Biologicals. 1993;21:349-356; Kitamura N, Semler BL, Rothberg PG, et al. Nature. 1981;291:547-553; 
Five proteins per poliovirus virion and 3 poliovirus strains in the inactivated poliovirus vaccine (lPV). 
'lI Measles vaccine: Griffen D, Bellini WL. Measles virus. In: Fields BN, ed. Kllipe DM, Howley PM, et ai, eds. Philadelphia, PA: 
Lipincott-Raven Publishers; 1996. 
# Mumps vaccine: Elango N, Varsanyi TM, Kovamees j, Norrby E. I Gm Viral. 1988;69:2893-2900 . 
• * Rubella vaccine. Hofmann J, Gerstenberger S, Lachmann I, et al. Virus Res. 2000;68:155-160. 
tt Conjugate Haemophilus injlueltzae typeb vaccine: MMWR Morb Mortal Wkly Rep. 1991 (january);40:1-7. 
t+ Varicella vaccine: Cohen JI. Infect Dis Clin North Am. 1996;10:457-468. 
§§ Streptococcus pnellmoniae vaccine: MMWR Morb Mortal Wkly Rep. 2000;49:1-29. 
1111 Hepatitis B vaccine: MMWR Morb Mortal Wkly Rep. 1991 (November);40:1-25., 
'lI'lI Acellular pertussis vaccine: MMWR Morb Mortal Wkly Rep. 1997 (March);46:1-25. 

teins in total. Two factors account for this decline: 
first, the worldwide eradication of smallpox obviated 
the need for that vaccine, and second, advances in 
protein chemistry have resulted in vaccines contain
ing fewer antigens (eg, replacement of whole-cell 
with acellular pertussis vaccine). 

Children Respond to Multiple Vacdnes Given at the 
Same Time in a Manner Similar to Individual Vacdnes 

If vaccines overwhelmed or weakened the im
mune system, then one would expect lesser immune 
responses when vaccines are given at the same time 
as compared with when they are given at different 
times.4i,42 However, the following vaccines induce 
similar humoral immune responses when given at 
the same or different times: 1) MMR and varicel
la,4M4 2) MMR, diphtheria-tetanus-pertussis (DTP), 
and OPV,45 3) hepatitis B, diphtheria-tetanus, and 
OPV,46 4) influenza and pneumococcus,47 5) MMR, 
DTP-Hib, and varicella,48 6) MMR and Hib,49 and 7) 
DTP and Hib.49 

Achieving similar immune responses by giving 
vaccines at the same time at different sites may be 
more easily accomplished than by combining vac
cines in the same syringe. Challenges to giving many 
vaccines in a single injection are based partly on 
incompatibilities of agents used to buffer or stabilize 
individual vaccines.50 

DO V ACCINES "WEAKEN" THE IMMUNE SYSTEM? 

Do Vaccines Increase the Risk of Other Infections? 
Vaccines may cause temporary suppression of de

layed-type hypersensitivity skin reactions or alter 
certain lymphocyte function tests in vitrO.5i-57 How-

ever, the short-lived immunosuppression caused by 
certain vaccines does not result in an increased risk 
of infections with other pathogens soon after vacci
nation. Vaccinated children are not at greater risk of 
subsequent infections with other pathogens than un
vaccinated children.58- 6o On the contrary, in Ger
many, a study of 496 vaccinated and unvaccinated 
children found that children who received immuni
zations against diphtheria, pertussis, tetanus, Hib, 
and polio within the first 3 months of life had fewer 
infections with vaccine-related and -unrelated patho
gens than the nonvaccinated group.6i 

Bacterial and viral infections, on the other hand, 
often predispose children and adults to severe, inva
sive infections with other pathogens. For example, 
patients with pneumococcal pneumonia are more 
likely to have had a recent influenza infection than 
matched controls.62 Similarly, varicella infection in
creases susceptibility to group A J3-hemolytic strep
tococcal infections such as necrotizing fasciitis, toxic 
shock syndrome, and bacteremia.63 

SUMMARY 

Current studies do not support the hypothesis that 
multiple vaccines overwhelm, weaken, or "use up" 
the immune system. On the contrary, young infants 
have an enormous capacity to respond to multiple 
vaccines, as well as to the many other challenges 
present in the environment. By providing protection 
against a number of bacterial and viral pathogens, 
vaccines prevent the "weakening" of the immune 
system and consequent secondary bacterial infec
tions occasionally caused by natural infection. 
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POSTDOC TRAIL LONG AND FILLED WITH PITFALLS 

liThe annual number of doctorates awarded in science nationwide has greatly 
outpaced the growth in the number of faculty jobs over the last 20 years ... What 
used to be 2 or 3 years of career development often becomes 5 or more years in one 
post after another. Many of the postdocs are almost 40 before they start their first 
permanent positions and begin saving for retirement ... The bottleneck means that 
the number of university postdocs in science and engineering has grown to an 
unprecedented size, doubling from 1981 to 1998, to 39,000, with most of that 
growth in the life sciences ... In November 2000, the National Academy of 
Sciences, the National Academy of Engineering, and the Institute of Medicine 
issued a report that said it was in the long-term interests of American science for 
postdocs to get better treatment ... 'It's really unfortunate that people spend all 
these times in all these temporary positions and that they are 35 or 40,' said Or 
WaIter T. Schaffer, a research training officer at the National Institutes of Health. 
'To some extent it discourages very bright people from entering science.' 11 

Lee J. New York Times. August 21, 2001 

Noted by JFL, MD 
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Measles, nlumps, and rubella vaccination and bowel 
problems or developmental regression in children with 
autism: population study 
Brent Taylor, Elizabeth Miller, Raghu Lingam, Nick Andrews, Andrea Simmons,julia Stowe 

Abstract 

Objectives To investigate whether measles, mumps, 
and rubella (MMR) vaccination is associated with 
bowel problems and developmental regression in 
children with autism, looking for evidence of a "new 
variant" form of autism. 
Design Population study with case note review linked 
to independently recorded vaccine data. 
Setting Five health districts in north east London. 
Participants 278 children with core autism and 195 
with atypical autism, mainly identified from 
computerised disability registers and born between 
1979 and 1998. 
Main outcome measures Recorded bowel problems 
lasting at least three months, age of reported 
regression of the child's development where it was a 
feature, and relation of these to MMR vaccination. 
Results The proportion of children with 
developmental regression (25% overall) or bowel 
symptoms (17%) did not change significantly (P value 
for trend 0.50 and 0.47, respectively) during the 20 
years from 1979, a period which included the 
introduction ofMMR vaccination in October 1988. 
No significant difference was found in rates of bowel 
problems or regression in children who received the 
MMR vaccine before their parents became concerned 
about their development (where MMR might have 
caused or triggered the autism with regression or 
bowel problem), compared with those who received it 
only after such· concern and those who had not 
received the MMR vaccine. A possible association 
between non-specific bowel problems and regression 
in children with autism was seen but this was 
unrelated to MMR vaccination. 
Conclusions These findings provide no support for 
an MMR associated "new variant" form of autism with 
developmental regression and bowel problems, and 
further evidence against involvement ofMMR vaccine 
in the initiation of autism. 

Introduction 

The suggestion that the measles, mumps, and rubella 
(MMR) vaccine causes or triggers autism centres on the 
putative existence of "new variant" autism where devel
opmental regression is reported to follow shortly after 
MMR vaccination, typically accompanied by bowel 
symptoms.' Epidemiological studies designed to inves
tigate such a causal association have found no 
correspondence between temporal trends in MMR 
uptake and the incidence of autism, nor any evidence 
of clustering of onset of behavioural distUlbance, 
including regression, shortly after vaccination.'-6 How
ever, it is now postulated that the onset of MMR 
induced "regressive autism" with "autistic enterocolitis" 
may occur after a prolonged induction interval and, in 
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Definitions 

Childhood autism 
Children with symptoms before the age of3 years that 
meet the necessary criteria* under each section of the 
diagnostic triad for autism: communication difficulties, 
problems with social interaction, and behaviour 
problems such as· stereotyped repetitions 

Atypical autism 
Cases with many of the features of childhood autism 
but not quite meeting the required criteria for that 
diagnosis, or with atypical features such as onset of 
symptoms after age 3 years (also known as pervasive 
developmental disorder not otherwise specified) 

Developmental regression 
A documented deterioration in any aspect of 
development or reported loss of skills, however 
transient 
*ICD-IO (imernational classification of diseases, lOth 
revision) and DSMIV (Diagnostic and Statistical Manual of 
Mmtal Disorders, 4th ed) 

addition, requires the presence of cofactors such as an 
intercurrent infection, receipt of antibiotics, a history of 
atopy, a strong family history of autoimmune disease, 
or MMR or rubella immunisation of the mother 
shortly before, during, or after pregnancy.7 This modi
fied hypothesis could thereby explain the negative 
findings of the epidemiological studies. Whatever the 
postulated induction interval or trends in incidence of 
autism, the present hypothesis requires that the 
proportion of autistic children with regression and 
bowel symptoms be higher in children given MMR 
vaccine before parents became concerned about their 
child's development and that the pattern of bowel 
problems and regression in autism should have 
changed after MMR was introduced. 

We have published epidemiological evidence that 
showed no causal association between MMR vaccina
tion and autism.' 'We repeated that survey in late 2000 
and early 2001 after an interval of two and a half years 
in five of the original eight study districts to examine 
further the relation between MMR vaccine and the 
onset of autism, particularly autism associated with 
regression, and to collect information on bowel 
problems in children with autism. 

Methods 

We identified children with childhood and atypical 
autism born between 1979 and 1998 from computer
ised health registers of children with disabilities in the 
community and from special school and child psychia
try records, using the same methods and classifications 
as in our earlier study." We abstracted information 
from the clinical notes then linked the information to 
independent computerised vaccination records (the 
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regional interactive child health system, or TotalCare), 
which were inputted about the time of vaccination. We 
recorded bowel problems where the history docu
mented they had lasted at least three months. We also 
recorded the age at onset of concern about the child's 
development We recorded regression if there was 
documented deterioration in any aspect of a child's 
development or reported loss of skills. 

Statistical analysis 
We used single and multivariable logistic regression 
models to investigate in detail the relation between 
exposure to MMR vaccine in relation to onset of 
autism and the presence of bowel symptoms or 
regression, with adjustment for potential confounding 
factors-namely sex, year of birth, district, age at paren
tal concern, and type of autism. We show only single 
variable results because adjustment for potential 
confounders did not substantially affect the results. 

Results 

We identified 278 children with childhood autism and 
195 with atypical autism. Of these 473 children, 81 
(17%) were reported to have associated bowel 
problems: constipation (42 children), constipation and 
diarrhoea (7), diarrhoea (19), food allergy (7), 
non-specific colitis with ileal-lymphoid-nodular hyper
plasia (2), and other (4). The proportion with bowel 
symptoms was similar in those with childhood and 
with atypical autism: 49 of 278 (18%) and 32 of 195 
(16%), respectively (P=0.73). Regression of the child's 
development was reported by parents in 118 (25%) of 
the 469 children where developmental information 
was recorded. Apparent loss of speech or language 
skills or change in behaviour were the major forms of 
regression identified. The proportion with regression 
was similar in those with childhood and with atypical 
autism: 43 of 191 (23%) and 75 of 278 (27%), 
respectively (P = 0.27). No significant trends by year of 
birth were found in the percentages of children with 
autism who had bowel symptoms (odds ratio 0.98,95% 
confidence interval 0.93 to 1.04; P = 0.50) or with 
regression (0.98, 0.93 to 1.03; P = 0.4 7) during the 20 
years from 1979, a period during which the MMR vac
cine was introduced (October 1988) in the United 
Kingdom (figure). The proportion with regression or 
bowel problems by year of birth showed a similar pat
tern for childhood and atypical cases (data not shown). 

The single and multivariable logistic regression 
models confirmed no association between MMR vacci
nation and regression or bowel symptoms. The table 
compares children who received the vaccine before 
their parents became concerned about their develop
ment with those who received it only after concern, 
and those who never received it No significant 
difference was found between the proportions in either 

Numbers (percentages) of children with autism and bowel problems or developmental 
regression who had received MMR vaccine before or after their parents became 
concerned about their development or who had never received vaccine 

Vaccine belore 
parental concern VaCCine aller parental 

(11=257) concern (11=129) 

Bowel problems 50 (19) 19 (15) 

Regression 68 (26) 33 (26) 

• Age at parental concern only available lor 443 of 473 children. 
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No vaccine 
(n-57) 

9 (16) 

17 (30) 

Overall 
(11=443)· 

78 (18) 

118 (27) 
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Percentage of children with developmental regression (top) and 
bowel symptoms (bottom) by year of birth 

the single or multivariable models (bowel problems 
P = 0.48; regression P = 0.83). These analyses were 
repeated for the 28 cases with bowel problems most 
likely to reflect the putative disorder "au'tistic 
enterocolitis"-that is, food allergy, diarrhoea without 
constipation, and non-specific colitis with ileal
lymphoid-nodular hyperplasia. The results showed no 
evidence of an association with MMR vaccination 
(P = 0.57), nor a change by year of birth in the 
proportion with these symptoms (odds ratio 0.98, 0.89 
to 1.07; P = 0.58). 

Although neither bowel problems nor regression 
was related to MMR vaccination, bowel problems were 
reported more frequently in children with regression 
than in those without, 31 of 118 (26%) and 49 of 351 
(14%), respectively (p=O.002). This relationship 
between bowel problems and regression did not 
significantly vary by type of bowel problem (P = 0.35). 
For the 31 children with both bowel symptoms and 
regression, there was also no association with MMR 
vaccination (P = 0.20) and no association with year of 
birth (1.01, 0.92 to 1.11; P=0.79). 

Discussion 

Evidence was lacking to support a "new variant" form 
of autism, where MMR vaccination is associated with 
developmental regression and bowel problems. We 
found no change in the proportion of autistic children 
with bowel problems or developmental regression over 
a 20 year period from 1979, a period when MMR vac
cination was introduced in the United Kingdom 
(October 1988). We did find an association between 
bowel problems and regression in our population, but 
there was no relation between these factors and MMR 
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vaccination. The occurrence of the two symptoms 
together might reflect particular dietary problems 
leading to constipation in some children with autism 
who have regression, or other unknown influences on 
factors associated with the development and progress 
of this pattern of autism. Children with autism who 
have speech loss have more severe learning difficulties 
several years later than those without such regression.' 

Bowel symptoms have been reported in an 
epidemiological study of96 children with autism, born 
between 1992 and 1995 in Stafford, England9 All but 
one of these children had been immunised with MMR 
vaccine. The study also compared the age at onset of 
regression and first parental concern \\lith two earlier 
clinical samples of children, one studied before and the 
other after the introduction ofMMR vaccine (but with 
no record in those two samples as to whether the indi
vidual children had been immunised). No change in 
the average age of regression or parental concern was 
noted in the three groups. Bowel problems were 
recorded only for the most recent sample and, unlike 
our findings and possibly reflecting smaller numbers, 
the study found no association between bowel 
problems and regression. The much larger numbers in 
our epidemiological study enabled us to look for 
changes in a population of children with autism over a 
20 year period, as well as to allow for possible 
confounders and, with our complete vaccine linkage, 
directly to compare regression and bowel symptoms in 
dlildren who were or were not vaccinated with MMR 

Bowel problems, particularly constipation, occur in 
many children with various kinds of neurodevelopmen
tal disorder. The percentage we found' in our autistic 
population (17% overall) is closely sinlilar to the 190,1) 

previously reported! Those authors supplemented and 
validated information from the clinical records with 
questionnaire infurmation directly from the families. 
1bat percentages in the two studies are sinlilar provides 
validation of our method of data collection. Although . 
there have been further reportslO 

II of a specific bowel 
disorder associated with autism from the group who 
originally described the possible syndrome, I there is' 
little support for the postulated mechanism involving 
MMR vaccination." Many children with autism have 
unusual diets, often associated with constipation, which 
might lead to non-specific abnormalities of the bowel. 
The enteric nervous system is likely to be abnormal in 
children with autism for whatever the genetic reason for 
autism turns out to be. '2 , 

, The frequency of regression in autism is uncertain." 
One study reviewed published evidence and reported 
rates varying between 22% and 50%.9 Many children 
with autism have infantile speech, which usually stops in 
such children, as in developmentally normal cllildren, 
before age 18 months. In normal children more 
communicative speech usually overlaps. The failure of 
this normal communicative speech to develop in 
children who have autism, coinciding with the disap
pearance of infantile vocalisations, may be overinter
preted as regression of speech and language. Our figure 
of 25% with developmental regression, although in 
accord with other studies, is likely to include many such 
children and is likely to be an overestimate. Regression 
was found in only 16% of the contemporary group in 
the Stafford study, using carefully validated data from a 
standardised interview for diagnosing autism.9 

H "[bis 
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A "new variant" form of autism has been hypothesised, associated with 
developmental regression and bowel problems and caused or triggered 
by the MMR vaccination 

This postulated association along with media attention has had a major 
adverse effect on public confidence in the vaccine 

Although population studies have shown no association between 
autism and MMR vaccine it has been further postulated that various 
environmental or genetic cofactors are required for the effect 

The proportion of children with autism who had developmental 
regression or bowel problems has not changed over the 20 years from 
1979 

Neither developmental regression nor bowel problems in children with 
'autism was associated with MMR vaccination 

No evidence was found for a "new variant" form of autism 

16% compared \vith 18% in the clinical group who were 
born between 1954 and 1979 (before MMR vaccina
tion): These figures support our finding that rates of 
regression in autism are unchanged over many years. 

Our study has the strengths and weaknesses of data 
based on case notes. Data were not recorded systemati
cally, and there was variability in the level of detail. 
However, information was available from a variety of 
sources, including notes from health visitors about the 
children's early life, and notes from hospitals, child 
development centres, and other community records 
such as from schools. Thus a serial record was available 
for each child, including letlers from other centres such 
as those specialising in autism or paediatric gastroen
terology. We assessed the accuracy and consistency of 
our data collection by duplicating the process 
independently in 40 cases; interobserver agreement on 
key variables was over 980/0. TIle review of case notes 
\vas carried out independendy of the MMR history, 
which came from a different, independent source 
(computerised records from the time of vaccination). 

A review of each record showed that in 13 children 
the history given by the parents had changed after the 
extensive publicity about MMR vaccine and autism. 
Before the publicity the parents often reported concerns 
early in their child's life, usually before their first 
birthday; the current history for the same children 
recorded symptoms as developing only after MMR vac
cination, in sOme ca~es shortly after. This bias associated 
with changes in the history given by the parents necessi
tates particular care when interpreting the plarmed self
controlled case series analysis of the present dataset' 3 
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Socioeconomic differences in Swedish children and 
adolescents injured in road traffic incidents: 
cross sectional study 
Lucie Laflamme, Karin Engstrom 

Traffic related injuries are among the most common 
causes of death in childhood and in youth.l Young 
people belonging to a low social class and living in 
deprived socioeconomic areas are consistendy at 
greater risk than others." The extent to which 
socioeconomic differences in risks from traffic injury 
vary during childhood and adolescence deserves 
consideration.' 5 We examined socioeconomic pattern
ing in Swedish children and adolescents injured in 
road traffic incidents, considering four categories of 
road users. 

Methods and results 

We created a dataset of about 2.2 million children and 
adolescents (aged 0-19 years) living in Sweden at some 
time during 1990-4 by linking records from 13 Swedish 
national registers. We established their sex and year of 
birth by linking the Swedish population register to the 
national censuses of 1985 or 1990 or to the medical 
register of births, according to the person's age. 

Subjects were divided into four age groups and 
allocated to one of four household socioeconomic sta
tuses (table) based on that of the parent with the high
est status. The Swedish socioeconomic status is a 
measure of class, based on occupation and the average 
level of education required for any particular 
occupation. Status was attributed to the parents by Sta
tistics Sweden in the Swedish population and housing 
census ofl990. 

We linked the data on sex, year of birth, and 
socioeconomic status of the young people to five annual 
national hospital discharge registers (1990-4) and to the 
national causes of death register. The latter has about 
4.5% of cases lacking information on either E-code 
(cause of injury) or personal identification number of 

the injured person. We considered fatal and non-fatal 
injuries, based on the assumption that the number of 
lethal injuries did not vary gready between socioeco
nomic groups. 2 We avoided double counting by exclud
ing from the outpatient register any person with the 
same diagnosis in both registers within two months. 

Four diagnostic categories were considered accord
ing to ICD-9 (international classification of diseases, 
ninth revision): pedestrian injuries, bicycle related inju
ries, injuries as motor vehicle passenger, and injuries as 
motor vehicle driver (table) (13 772 road traffic injuries 
in total). 

We performed a series of regressions by category of 
injury diagnosis for each age group to calculate the 
relative risk of injury according to socioeconomic 
status. Children of households classified as high or 
intermediate level salaried employees were used as the 
reference group. We tested for-but did not find-a 
possible modification effect of sex of child on socioeco
nomic patterning; therefore boys and girls were 
considered together. However, the model used for the 
later regressions did include the variable for sex of 
child to test whether boys were at a much greater risk 
than girls, regardless of socioeconomic status. All 
analyses were performed using SAS version 6.12. 

The relative risks of being injured in a traffic related 
incident were generally-but not consistendy-greater 
for boys' than for girls (table). Socioeconomic 
differences are negligible in the early years of life (0-4 
years) but for all other age groups the relative risks are 
appreciably higher for children of unskilled workers 
than for those of high or intermediate level salaried 
employees. Relative risks are particularly pronounced 
at 10-14 years of age for non-pedestrians, and at 15-19 
years for drivers and riders of motorised vehicles. 
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