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At the beginning of the 1960s, it was clear that a vaccine against measles would soon be available. 

Although measles was (and remains) a killer disease in the developing world, in the United States 

and Western Europe this was no longer so. Many parents and many medical practitioners considered 

measles an inevitable stage of a child’s development. Debating the desirability of measles immuniza-

tion, public health experts reasoned differently. In the United States, introduction of the vaccine fit 

well with Kennedy’s and Johnson’s administrations’ political commitments. European policymakers 

proceeded cautiously, concerned about the acceptability of existing vaccination programs. In Sweden 

and the Netherlands, recent experience in controlling polio led researchers to prefer an inactivated 

virus vaccine. Although in the early 1970s attempts to develop a sufficiently potent inactivated vaccine 

were abandoned, we have argued that the debates and initiatives of the time during the vaccine’s 

early history merit reflection in today’s era of standardization and global markets. (Am J Public Health. 

2013;103:1393–1401. doi:10.2105/AJPH.2012.301075)

clinical trial had gained in Britain. 
We have looked in detail at the 
introduction of the measles vac-
cine, focusing not only on the 
United States and Britain but on 
two other European countries (the 
Netherlands and Sweden) as well.

Responses to the development 
of the first measles vaccines con-
firm Baker’s contrast between 
American and British styles, the 
one marked by a sense of 
urgency, the other by a cautious 
insistence on randomized trial 
data. But our analysis suggests 
that, in addition, two other con-
siderations influenced policymak-
ers: one was the national 
experience with polio vaccination 

just a few years previously, which 
differed in these four countries; 
the other was the European pub-
lic health authorities’ concern 
with the implications of introduc-
ing a new vaccine for the national 
immunization program, as a 
whole, and for popular confi-
dence in it, in particular.

THE SEARCH FOR A 
MEASLES VACCINE

By the early 1960s the epide-
miology of measles was well 
understood. It was known that the 
disease occurred throughout the 
world, generally in regular peri-
odic cycles. With the exception of 

Before the Measles-Mumps-Rubella Vaccine

EXAMINING THE INTRODUCTION 
of four pediatric vaccines (diph-
theria antitoxin and the pertussis, 
polio, and measles vaccines), 
Baker has argued that the middle 
years of the 20th century dis-
played distinctive national styles 
of vaccine innovation1: whereas 
US vaccine development and im-
plementation were marked by a 
“current of urgency,” the more 
cautious British set much higher 
standards for the evidence re-
quired to prove the safety and ef-
fectiveness of a new vaccine be-
fore deciding on its introduction. 
This, in turn, could be attributed 
to the influence that the statisti-
cal pioneers of the randomized 

V A C C I N A T I O N
MEASLES MEASLESMEASLES



⏐ PUBLIC HEALTH THEN AND NOW ⏐

American Journal of Public Health | August 2013, Vol 103, No. 81394 | Public Health Then and Now | Peer Reviewed | Hendriks and Blume

some isolated population groups, 
almost all children contracted 
measles before they reached ado-
lescence. No nonhuman sources 
of infection were known.2 By 
1960, thanks to the use of antibi-
otics and improvements in living 
conditions, measles mortality was 
declining steadily in industrialized 
countries (although not in the 
developing world). For example, 

in the United Kingdom deaths 
from measles had fallen from 307 
in 1949 to 98 in 1959.3 Parents 
largely came to see measles as an 
unpleasant, although more or less 
inevitable, part of childhood. 
Many primary care physicians 
shared this view.

In the early 1960s researchers 
in numerous US and European 
laboratories were, nevertheless, 
trying to develop a measles vac-
cine. Building on their earlier 
success with the poliovirus, in 
1954 John Enders and his Har-
vard colleagues succeeded in cul-
turing the measles virus. Because 
their initial sample was taken 
from a boy named David 
Edmonston, the strain became 
known as the Edmonston strain. 
By 1960, Katz, Enders, and Hol-
loway had shown that their 
Edmonston strain, suitably atten-
uated, stimulated production of 
measles antibodies in susceptible 
children.4

Because it was found to be too 
reactogenic, Enders and his col-
leagues set about attenuating it 
further. Enders wanted to 

encourage other investigators and 
made the strain freely available. 
Very soon numerous other 
researchers (including Anton 
Schwarz at American Home Prod-
ucts and Maurice Hilleman at 
Merck) were also working at 
attenuating it further.5 In addition, 
inspired by Salk’s earlier develop-
ment of an inactivated polio vac-
cine, other laboratories were 
developing inactivated (killed 
virus) vaccines. One or more safe 
and effective vaccines seemed 
within reach. But were they 
needed and would they be used? 
Although measles claimed the 
lives of 1 to 2 million children 
annually in developing countries, 
few of these countries had ade-
quately organized immunization 
programs at this time.6 In the 
United States and Western 
Europe, which did, measles mor-
tality was low and declining and 
parents seemingly accepted it as 
an unpleasant part of childhood. 
What reasons could there be for 
introducing a measles vaccine?

In March 1963 the first two 
measles vaccines were approved 
for use in the United States: a 
live vaccine produced by Merck 
(Rubeovax) and a formalin-inacti-
vated one produced by Pfizer 
(Pfizer-Vax Measles–K).7 In Sep-
tember 1963 the US Surgeon 
General Luther Terry published 
a statement on the status of mea-
sles vaccines.8 The live vaccine 
had by this time been given to 
some 25 000 people in the 
United States. A single dose pro-
duced an effective antibody 
response in more than 95% of 
susceptible children—a response 
that trials had shown persisted 
for at least three years. Although 
30% to 40% of these children 
showed signs of temporary high 
fever and a rash after vaccina-
tion, side effects could be 
reduced by coadministration of 

γ globulin. The inactivated vac-
cine was generally administered, 
in field trials, on a three-dose 
monthly schedule. Although this 
produced no side effects, anti-
body levels were lower than 
with the live vaccine, and it was 
not known whether they per-
sisted beyond six months.9 A 
combined schedule had also 
been tried. If a dose of inacti-
vated vaccine was given a month 
or so before the live vaccine, 
reactions caused by the live vac-
cine were greatly reduced. The 
surgeon general recommended 
that children without a history 
of measles be immunized at 
approximately aged nine 
months.10 There seemed to be 
no reason to begin a mass immu-
nization program; the decision 
to immunize could be left to 
individual medical practitioners 
and parents.

The situation in the early 
1960s was thus that live attenu-
ated vaccines appeared to offer 
long-term protection against 
measles. Their side effects, how-
ever, were a matter of concern, 
and attempts to develop further 
attenuated, less reactogenic 
strains continued. (The Schwarz 
strain would be licensed in 1965, 
and Merck’s more attenuated 
“Moraten” strain in 1968.) Inacti-
vated vaccine produced no side 
effects, but it was unclear 
whether it could provide protec-
tion of adequate duration. If pro-
tection was of too short duration, 
there was a risk of measles infec-
tion being postponed to an older 
age, when its effects could be 
more serious.

US AND UK IMMUNIZATION 
POLICY, 1963–1968

Any decision to begin mass 
measles vaccination in the early 
1960s thus involved numerous 

”
“The situation in the early 1960s was thus that 

live attenuated vaccines appeared to offer 
long-term protection against measles. Their 

side effects, however, were a matter of 
concern, and attempts to develop further 

attenuated, less reactogenic strains continued.
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community-based immunization 
programs, the expectation that 
measles would soon be eradicated 
was to prove wildly 
overoptimistic.19

In the United Kingdom it took 
longer for a consensus regarding 
the desirability of measles vacci-
nation to emerge. As the editor 
of the British Medical Journal 
warned in 1962,

There is a real danger that the 
general public may become 
weary of the ever-increasing 
number of immunizing injec-
tions which are being urged 
upon their children. The admin-
istration of this [inactivated] 
vaccine would require three fur-
ther injections. Measles is often 
regarded as a normal part of 
childhood development, and 
though this view is misguided 
parents may not easily be per-
suaded to depart from it.20

D. L. Miller of the UK Central 
Public Health Laboratory Ser-
vice’s epidemiological section21 
was among those arguing most 
forcefully for mass measles immu-
nization. A large-scale survey of 
general practitioners and hospitals 
had shown that “serious complica-
tions of measles are commoner 
than is generally supposed.”22 In 
an average epidemic year, more 
than half a million notified cases 
of measles could be expected in 
England and Wales. Extrapolating 
on the basis of the survey, 35 000 
patients with serious complica-
tions could be expected, of whom 
6000 would be hospitalized.23 As 
a percentage, this was small, but 
the numbers were considerable 
and represented a significant bur-
den to families and to the state. It 
seemed unlikely that further 
reductions in measles morbidity 
could be expected from improve-
ments in hygiene, nutrition, or 
housing. 

Further advance is likely to 
come only from prevention of 
the disease by immunization, 

uncertainties. Was the disease 
serious enough? Would parents 
feel it worth having their chil-
dren vaccinated? And if mass 
vaccination did seem justified, 
should the live or the killed vac-
cine (or a combination of both) 
be used? In the United States, 
experience with the polio vac-
cines played a major role in 
shaping the consensus that grad-
ually emerged.

Colgrove has explained how, 
after an initially euphoric 
response to the Salk vaccine, 
demand in the United States for 
the polio vaccine fell rapidly.11 By 
the late 1950s polio was again 
on the rise, with cases now con-
centrated in socially deprived 
areas with large numbers of 
unvaccinated people.12 Overcom-
ing this problem seemed more 
feasible with the live Sabin vac-
cine, which required just one 
drop in place of the three Salk 
vaccine shots. It also fitted well 
with the priorities of the adminis-
tration of President John F. Ken-
nedy, who took office in 1961.

In 1962 Congress passed the 
Vaccine Assistance Act, which 
authorized financial assistance to 
states specifically for vaccination 
programs against polio, diphthe-
ria, whooping cough, and teta-
nus.13 In 1965, when this act 
came up for renewal, officials 
were anxious to avoid the socio-
economic disparities in coverage 
that had emerged with polio and 
that were now appearing with 
measles vaccine coverage. An 
amendment to the act added 
measles to the diseases for which 
federal subsidies were available. 

As the problem of infectious 
disease became increasingly co-
terminous with the issue of so-
cioeconomic disadvantage, the 
federal war on poverty provided 
an ideal conceptual framework 
for the fight that would soon be 
launched against measles.14

Approximately 15 million chil-
dren were given one of the new 
measles vaccines starting with 
their licensing in 1963 and con-
tinuing until mid-1966, and the 
reported incidence of the disease 
fell by half.15 On the basis of this 
success, with material and finan-
cial support from the Centers for 
Disease Control and Prevention, 
and inspired by the social and 
political climate of the time, in 
1967 a campaign was launched 
to eliminate measles from the 
United States. “To those who ask 
me ‘Why do you wish to eradicate 
measles?’” wrote Alexander Lang-
muir, chief epidemiologist at the 
Centers for Disease Control and 
Prevention from 1949 to 1970, 

I reply with the same answer 
that Hillary used when asked 
why he wished to climb Mt. 
Everest. He said “Because it is 
there.” To this may be added, 
“. . . and it can be done.”16 

Some were skeptical, notably 
the eminent bacteriologist René 
Dubos, but President Lyndon B. 
Johnson gave the program his 
support.17 Rapid success was 
anticipated:

The availability of potent and 
effective measles vaccines, 
which have been tested exten-
sively over the past 4 years, 
provides the basis for the eradi-
cation of measles in any com-
munity that will raise its im-
mune thresholds to readily 
attainable levels. Effective use 
of these vaccines during the 
coming winter and spring 
should insure the eradication of 
measles from the United States 
in 1967.18

Some 11.7 million doses of 
measles vaccine were distributed 
in 1967–1968, and the estimated 
number of cases of measles fell 
from 900 000 to 250 000. 
However, because budgetary 
politics subsequently led to 
fluctuating federal support for 
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the United States,32 and it 
appeared that this could also 
occur when live vaccine was 
administered after inactivated vac-
cine. There was a growing sense, 
internationally, that the inacti-
vated virus vaccine should be 
avoided.33 In August 1967 a let-
ter from Vincent Fulginiti, a spe-
cialist in pediatric infectious 
diseases at the University of Colo-
rado, appeared in The Lancet.34 
He and his colleagues had started 
trials using three doses of killed 
vaccine (KKK schedule) and two 
doses of killed plus one live atten-
uated vaccine (KKL schedule) 
some years earlier. Results 
showed that in some of the chil-
dren on the KKK schedule, immu-
nity waned after six months: 

We are receiving increasing re-
ports of natural disease in both 
the KKK and KKL vaccinees. In 
addition, 10 of these vaccinees, 
all of whom have required ad-
mission to hospital, have had a 
new disease which we have 
termed “atypical measles.”35 

How this came about was not 
understood.

In May 1968 a second report 
of the MRC measles vaccine trial 
was published.36 This trial 
involved more than 36 000 chil-
dren, aged from 10 months to 2 
years, across Great Britain. Some 
children were assigned to a con-
trol group and received no vac-
cine, whereas others in the trial 
received either a single dose of 
Glaxo’s live attenuated (Schwarz 
strain) vaccine or a single dose of 
the Pfizer killed vaccine followed 
one month later by a single dose 
of the live vaccine.37 Both sched-
ules were found to give good 
protection in the first nine 
months. With time, however, dif-
ferences appeared. After two 
years the single-dose schedule 
produced a higher degree of 
protection (95%) than did the 

a more powerful inactivated 
vaccine would be developed

and work along these lines 
as is being done in Sweden, 
where success has clearly been 
achieved in eliminating polio-
myelitis by the use of killed 
polio vaccine.28

British experience with the 
polio vaccines had led to a clear 
preference for the live (Sabin) 
vaccine by 1964.29 But because 
hard evidence relating to measles 
specifically was felt to be needed, 
in early 1964 the Medical 
Research Council (MRC) started a 
study of measles vaccines. A pre-
liminary study among children 
aged 10 to 18 months involved 
the comparison of four schedules. 
Two groups of children received 
a highly attenuated strain pro-
duced either by Glaxo or by 
Wellcome Research Laboratories, 
and two groups were given the 
Pfizer killed vaccine before one 
of the live vaccines.30 The study 
focused only on short-term clini-
cal and serological responses. It 
was found that although all four 
schedules were “acceptable and 
practical,” children on the single-
dose schedule seemed on average 
to have higher antibody titers.

Why this should be was 
unclear and needed to be studied 
further, especially because other 
investigators had reached the 
opposite conclusion. A large-scale 
trial began later in 1964. Mean-
while, although the various vac-
cines were available for doctors 
to use at their discretion, there 
was as yet no national policy. In 
a letter to doctors dated Febru-
ary 21, 1966, the Ministry of 
Health left the choice of vaccine 
to the individual physician.31

In 1965 the first reports of a 
strange measles-like illness in chil-
dren exposed to natural 
measles after receiving the 
inactivated vaccine appeared in 

and on the available evidence 
this would seem to be well 
worth doing.24

The editor of the BMJ, com-
menting on the survey, was not 
convinced: “Does this present 
survey . . . add up to a strong 
argument for mass vaccination as 
Miller argues?”25 There were 
other factors that would have to 
be considered, such as the reac-
tions the child might suffer from 
currently available vaccines. How 
often would the doctor have to 
see vaccinated children when 
they had a severe reaction? 
What if immunity was short 
lived? According to the editorial,

[it] would be tragic if its action 
was merely to postpone an attack 
of measles into the age-group 
when complications such as en-
cephalitis would be common.26 

The editorial ended, 

In Great Britain at the moment 
it is not necessarily logical to 
say, “We can produce a vaccine; 
let us therefore use it.”26

The editor of the The Lancet, 
however, reviewing the evidence 
reported by Miller, was con-
vinced that measles should be 
prevented, 

not only as Langmuir has said 
“because it is there and it can 
be done,” but also because 
of the toll it takes in human 
misery.27 

Still, even if it was agreed that 
measles vaccination was desir-
able, the question of how it 
should be done remained open. 
On this the editors of the two 
journals agreed. The live vaccine 
was problematic by virtue of the 
side effects it often produced, 
whereas protection provided by 
the inactivated vaccine was of 
questionable duration. However, 
there was the possibility that 
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the axiom was that this goal 
would not be obtained with 
dead virus alone. In Sweden 
however, it appears that 7 
years after application of IPV 
neither the diseases nor the 
virus seem to occur. Hopefully 
we shall see the same develop-
ment with the use of inacti-
vated measles vaccine.43

Gard’s research assistant and 
later successor Erling Norrby 
had started research on inacti-
vated measles vaccines in 1959. 
Whereas the Pfizer vaccine was 
grown in a culture of monkey 
kidney cells, Norrby used dog 
kidney cells and, crucially, a dif-
ferent inactivation method. 
Rather than using formalin as 
researchers in the United States 
were doing, Norrby inactivated 
the virus with an organic sol-
vent, Tween 80 and diethyl 
ether (TE). This treatment 
caused disintegration of the 
virus, and the Swedish research-
ers’ objective was a measles vac-
cine consisting only of a purified 
hemagglutinin (a surface protein 
of the virus).44 The expectation 
was that this process would 
remove the sensibilizing agents 
responsible for the strange reac-
tions observed in the United 
States. Tests in guinea pigs 
showed that vaccines inactivated 
in this way were three to four 
times more potent than were 
those inactivated with formalin. 
A series of studies designed to 
analyze the possible usefulness 
of a killed measles vaccine for 
elimination of measles began in 
Sweden.

In 1965 Norrby justified work-
ing on inactivated virus vaccine 
by referring to earlier experi-
ences with polio vaccines:

The killed measles vaccines are 
generally supposed to give im-
munity quantitatively and quali-
tatively inferior to that after 
natural measles. For this reason 
they are usually recommended 

double-dose schedule (89%). The 
MRC concluded that “there is a 
strong case for the use of live 
measles vaccine alone.” Not only 
did this give a higher degree of 
protection, but it also had the 
additional advantage that only a 
single injection was required. 

It is desirable, however, that par-
ents should be informed that live 
vaccine alone sometimes induces 
a febrile disturbance or a mild 
measles-like illness which is non-
infectious, to avoid undue concern 
if such reactions should occur. 

No case of the atypical mea-
sles Fulginiti reported was found.

Such reactions, which have been 
reported entirely from the USA, 
have so far occurred only in 
children who have had repeated 
doses of killed vaccine. They 
have not been observed in any 
of the children in the British trial 
in which only one dose of killed 
vaccine was given and was fol-
lowed after a relatively short pe-
riod of a month by live vaccine. 
Nevertheless, it would be wise 
not to use killed vaccine at all 
until more information is avail-
able about the mechanism of 
such reactions and how they can 
be avoided.38

Meanwhile, in November 
1967, the Joint Committee on 
Vaccination and Immunisation, 
the British government’s princi-
pal expert advisory body on vac-
cination policy, recommended 
that all children aged one year 
and older who had not had mea-
sles and had not been vaccinated 
should be offered live attenuated 
vaccine.39 The recommendation 
was accepted, and in February 
1968 local health authorities 
were informed. In 1968, by 
which time the inactivated vac-
cine had been withdrawn in 
the United States,40 the mass 
vaccination campaign using live 
vaccine began in Britain.41

Although the duration of pro-
tection was still uncertain, the 

MRC trials using the Schwarz 
strain suggested that immunity 
lasted for at least two years. This 
was likely to be true also of the 
other attenuated vaccine then 
available in Britain, Wellcome’s 
Beckenham-31. The editor of 
The Lancet agreed that the killed 
vaccine then available offered 
protection that was too short 
lived to be of value, and when 
used before an attenuated vac-
cine there was the possibility of 
unusual reactions. Although it 
was possible that a more satisfac-
tory killed vaccine would be pro-
duced, “killed measles vaccine of 
the type made so far is clearly 
unsatisfactory and it is no longer 
available in Britain.”42

THE SEARCH FOR AN 
IMPROVED INACTIVATED 
VACCINE

Unlike Britain, the United 
States, and virtually all other 
countries, the Netherlands and 
Sweden had successfully con-
trolled polio with Salk’s inacti-
vated vaccine (IPV) and had not 
switched to the Sabin vaccine. 
Influenced by this experience, 
vaccinologists in both countries 
had a clear initial preference for 
an inactivated measles vaccine. As 
Sven Gard, professor of virology at 
the Karolinska Institute in Stock-
holm, told an international confer-
ence on measles vaccine in 1964,

In my opinion the use of live 
vaccines should be avoided if 
possible. By introducing an au-
tonomous organism in the indi-
vidual a reaction-chain is initi-
ated which we probably are 
unable to control in all condi-
tions. The immediate conse-
quences may seem harmless, 
but a cytopathogenic agent 
does not disappear without 
leaving traces. . . .

In the controversy between liv-
ing and inactivated poliovirus 
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Behringwerke was drafted in 
1969. However, Quintavirulon 
seemed less potent and produced 
more side effects than did the 
combination that RIV itself was 
developing, and this collaboration 
also ended. RIV finally decided 
to use a TE-treated measles seed 
strain obtained from Norrby 
in Sweden. They set about 
combining this with the tetrava-
lent DPT-IPV combination 
vaccine that had become the 
cornerstone of the Dutch 
National Immunization Program. 
By 1967 a production process 
and the necessary controls had 
been established.52

In December 1967 the health 
council published its report on 
measles vaccines.53 The council’s 
view was that although measles 
vaccination should eventually be 
included in the National Immuni-
zation Program, it was not yet 
the time to do so. It was still 
unclear which vaccine was to be 
used, how it was to be used, or 
how disruption of the National 
Immunization Program could 
best be avoided. The council 
therefore recommended that fur-
ther studies, particularly of the 
inactivated vaccine, be carried 
out before any definitive decision 
was made. Meanwhile, import of 
both live and inactivated vac-
cines should be permitted and 
the decision to use one or the 
other left to the individual medi-
cal practitioner.

As measles vaccines then 
became available, medical practi-
tioners needed guidance on 
their use. Unlike in the United 
Kingdom, there had been rela-
tively little discussion of measles 
vaccination in the Dutch medical 
press, and (also unlike in the 
United Kingdom) physicians at 
this time were not obliged to 
report cases of measles. The 
principal source of information 

“In the present situation inacti-
vated measles vaccines cannot be 
recommended for general 
use.”47,48 In 1971 Sweden began 
mass measles immunization 
using the live vaccine.

Like their Swedish colleagues, 
Dutch investigators preferred an 
inactivated vaccine. In the Nether-
lands too, polio had been success-
fully controlled with IPV.49 This 
was done by adding IPV to the 
diphtheria-pertussis-tetanus (DPT) 
vaccine already in use, thereby 
avoiding disruption of the national 
immunization program. The 
country’s high immunization rate 
(more than 95%) was attributed 
to the simplicity of the immuniza-
tion schedule used. When work 
on development of a measles vac-
cine began at the Dutch Institute 
of Public Health (Rijksinstituut 
voor Volksgezondheid [RIV]) in 
1964, the intention was to repli-
cate the earlier strategy.50

In 1965 Merck’s subsidiary in 
the Netherlands (MSD) requested 
permission to import the compa-
ny’s live measles vaccine. Obliged 
to respond to this request, in 
October 1965 the minister of 
health turned to the health coun-
cil (Gezondheidsraad) for advice.

Meanwhile, RIV intensified its 
contacts with two European man-
ufacturers working on Tween-
ether inactivated vaccines: first 
Glaxo in the United Kingdom 
(where John Beale was working 
on a TE-inactivated vaccine in 
parallel with the company’s work 
on attenuated vaccine)51 and 
subsequently Behringwerke in 
Germany. This company had 
developed a pentavalent combi-
nation vaccine (Quintavirulon), 
including an inactivated measles 
strain (Marburg) that it claimed 
was less reactogenic. In the late 
1960s RIV considered using this 
Marburg virus strain, and a provi-
sional licensing agreement with 

for use only in combination 
with live vaccine. Similar argu-
ments were raised against inac-
tivated and for live poliovirus 
vaccines. However, the excellent 
results achieved in the Scandina-
vian countries with inactivated 
poliovirus vaccine appear to in-
validate those arguments, and 
for this reason it would seem 
unwise to discount inactivated 
measles vaccines before they 
have been given a fair trial.45

In an initial study, Swedish chil-
dren who had previously received 
three monthly doses of the Pfizer 
inactivated vaccine were revacci-
nated 22 to 23 months later, 
either with a fourth dose or with 
the new TE-inactivated prepara-
tion. They were then followed for 
a further 8 months and then 
tested after 18 months and after 
29 months. In a second study 
children were given either three 
monthly doses of formalin-inacti-
vated vaccine plus a booster of 
TE vaccine 17 months later, or 
they were given three monthly 
doses of TE vaccine and, again, a 
TE booster after 17 months.46 
These children were followed for 
three years after the final booster.

Initial results with the TE-inac-
tivated vaccine were promising: 

The mean haemagglutination-
inhibition titer eight months 
after revaccination was 600 in 
the group of children given for-
malin-killed vaccine, and  7800 
in the group given Tween-ether 
vaccine.47

 However by 1969 despite 
“theoretical advantages,” earlier 
promise seemed not to be borne 
out. The antibodies induced by 
the killed virus vaccine seemed 
to be of low protective value, and 
it was becoming clear that intact 
surface antigens other than 
hemagglutinin would have to be 
included in a killed virus vaccine. 
It was not known what these 
were or how they should be iso-
lated. Norrby et al. concluded, 
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CONCLUSIONS

Our comparison of the begin-
nings of mass measles vaccina-
tion in the United States and in 
Great Britain bears out Baker’s 
allusion to two distinctive styles 
of vaccine innovation. Pursuing 
its war on poverty and con-
cerned by socioeconomic dispari-
ties in infectious disease 
incidence, the Johnson adminis-
tration in the United States made 
federal funds for measles vacci-
nation available starting in 1965 
and embarked on a measles 
eradication campaign in 1967. 
The British, more cautiously, 
established a large-scale clinical 
trial to establish the relative ben-
efits of the different available 
vaccines and possible immuniza-
tion schedules. Parents, it was 
hoped, would gradually come to 
accept the desirability of vacci-
nating against what was widely 
seen as an unpleasant, although 
inevitable, childhood illness.

Maintaining popular confi-
dence in the country’s immuni-
zation program had to be given 
due weight when introduction 
of a new vaccine was under 
consideration. Mass measles 
immunization began in Britain 
in 1968. In Sweden it began in 
1971 and in the Netherlands not 
until 1976. These delays reflect 
not only the greater British cau-
tion to which Baker refers but 
also a concern in all three coun-
tries about the implications for a 
national immunization program 
as a whole. There was a fear 
that introducing a vaccine most 
parents did not see as needed 
could undermine popular 
confidence.61

The Dutch and Swedish cases 
show something else as well. 
Both countries, unlike the United 
States and Britain, succeeded in 
controlling polio using Salk’s 

formalin-)inactivated vaccine was 
not advisable. It remained to be 
seen whether a different inactivated 
vaccine might eventually prove of 
value. Individual use of the vaccine 
was advisable: the consequences 
of vaccination were far less than 
of the disease itself. But introduc-
ing measles vaccination into the 
National Immunization Program 
raised additional questions. From 
this viewpoint, combining measles 
vaccine with existing combinations 
had major organizational advan-
tages. The overall success of the 
National Immunization Program 
was crucial. 

One must consider whether 
those caring for the child will 
readily accept prevention of what 
is generally an unproblematic ill-
ness and/or whether this could 
lead to resistance against vacci-
nation and attendance at the 
children’s clinic.55 

As experience with the use of 
the vaccine accumulated, parents 
as well as doctors would be able 
to form an opinion regarding the 
burden associated with the effects 
of the vaccine. This would aid 
preparation for large-scale applica-
tion in the framework of the exist-
ing national vaccination program.

The director general of RIV 
wrote to the state secretary for 
health explaining the progress of 
the pentavalent combination vac-
cine project. Particular attention 
was being paid to the risk of 
adverse effects of the kind 
reported in the United States, 
although no such reactions had 
been observed in Europe when 
(purified) TE vaccines had been 
used. Live attenuated vaccines 
were being used effectively else-
where, and side effects were now 
far less a problem than they had 
been, but their inclusion in the 
National Immunization Program 
would be more challenging than 
would an inactivated vaccine. 

Development and production of 
an inactivated measles vaccine 
will increase the chance that 
the number of injections in the 
program remains limited or 
more spread.56,57

In August 1970, the RIV 
was ready to begin a clinical 
trial. Permission was sought 
from the Dutch regulatory 
authority. “We think this is justi-
fied,” wrote the new director 
general, “despite the adverse 
events as reported in the litera-
ture after administration of a 
killed measles vaccine from an 
American firm.”58 Using killed 
vaccine from another supplier 
(Behringwerke), these side 
effects did not appear. In 1971 
the trial began, with 1207 chil-
dren enrolled.

Children placed in one arm of 
the trial were given Merck’s live 
Attenuvax at 12 months, whereas 
those in the other arms received 
either four doses of one of the 
inactivated (pentavalent DKTP-
M) vaccines at 3, 4, 5, and 12 
months or three doses of one of 
the DKTP-M vaccines followed 
by one dose of live vaccine at 12 
months.59 Clinical data were col-
lected till about two years after 
the fourth injection. No case of 
atypical measles was found, there 
was no interference between the 
component antigens, and there 
were no side effects. However, 
the results clearly showed that 
antibody titers declined rapidly 
in children given either of the 
preparations containing an inacti-
vated vaccine. The conclusion 
was now inescapable, and the 
fate of the inactivated measles 
vaccine approach in the Nether-
lands sealed.60 In 1973 the deci-
sion was taken to stop the 
program. In 1974 live Attenuvax 
was purchased from Merck, and 
in 1976 mass measles immuniza-
tion began in the Netherlands.

was a national survey of general 
practitioners conducted under the 
auspices of the Dutch Association 
of Family Doctors (Nederlands 
Huisartsen Genootschap). Between 
October 1965 and April 1966, 
the 247 physicians who responded 
had seen 10 700 cases of mea-
sles.54 The authors of the study 
estimated that approximately 
16.1% of children contracting 
measles were likely to show some 
complications. Extrapolating, 
some 2700 children would be 
seen by a specialist and 900 
admitted to a hospital.

In October 1968 the head of 
the RIV’s epidemiology depart-
ment published a long article in 
the main Dutch medical journal.55 
Polak explained to doctors that 
whereas the application of a safe 
and effective vaccine would yield 
considerable benefit, the relative 
advantages of the attenuated and 
killed vaccines were still unclear. 
The Schwarz vaccine had been 
shown effective elsewhere and 
with few side effects, and its use 
certainly merited consideration in 
the Netherlands. There were also 
inactivated vaccines that were pro-
duced by inactivation either with 
formalin or Tween 80 and ether. 

Inactivated vaccines can pro-
vide good protection against 
measles, in any event in the 
short term and after repeated 
application.

 A mixed schedule was also a 
possibility, although (for unknown 
reasons) this had sometimes led to 
serious reactions. 

It is conceivable that these com-
plications, associated with use 
of inactivated vaccine, can be 
avoided by the correct choice 
both of vaccine and of mode of 
delivery.55

Because at the time these 
conditions were not known, use 
of the (commercially available 
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