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received measles vaccine but have no history of clinical dis-
ease. Nevertheless mass measles vaccination has been effec-
tive in reducing the incidence of SSPE in both developing and
industrialised countries,1,2 and the risks of remaining unim-
munised are considered to be greater than those arising from
immunisation.
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side effects, adverse reactions, contraindications, and precau-
tions. MMWR 1996; 45 (RR 12): 1–35.

Effects on the skin. Stevens-Johnson syndrome was associat-
ed with measles vaccination in a 10-month-old infant.1
1. Hazir T, et al. Stevens-Johnson syndrome following measles

vaccination. J Pakistan Med Assoc 1997; 47: 264–5.

High-titre vaccines and mortality. After reports of excess
mortality in children, especially among girls, who received high-
titre Edmonston-Zagreb (EZ) measles vaccine,1 WHO reversed
its recommendation for the use of this vaccine in its Expanded
Programme on Immunization in developing countries.2,3 Subse-
quent study4 of children who had received high-titre EZ vaccine
showed adverse effects on the nutritional status in either sex,
confirming a generally deleterious effect of the vaccine. Others,
however, have argued that the problems associated with the use
of EZ vaccine have been exaggerated.5,6 A review6 pointed out
that excess mortality was not seen in all studies, and concluded
that the problem was unlikely to be due to the vaccine itself.
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Precautions
As for vaccines in general, p.2202. 
Measles vaccines are not generally recommended for
children below the age of 1 year in whom maternal an-
tibodies might prevent a response, but they have been
given to younger infants when the risk of measles is
particularly high (see Immunisation Schedules, under
Uses, below, for further discussion).
Hypersensitivity. For discussion of precautions to be taken on
giving measles vaccines to children allergic to egg, see Measles,
Mumps, and Rubella Vaccines, p.2223.
Immunocompromised patients. For a discussion of the use
of live vaccines in immunocompromised patients including
those with HIV infection, see Precautions on p.2202. 
As with other live vaccines, measles vaccine is generally not rec-
ommended for use in patients with impaired immunity, although
combined measles, mumps, and rubella vaccine may be given to
HIV-positive individuals unless they have severe immunosup-
pression or other contra-indications. WHO and UNICEF1 rec-
ommend that children with suspected or confirmed HIV infec-
tion should receive a dose of measles vaccine at 6 months of age
in addition to the scheduled dose at 9 months. Immunocompro-
mised patients who come into contact with measles should be
given normal immunoglobulin. Specific measles immunoglobu-
lins (p.2221) have been used in some countries. Although mea-
sles vaccines have been given to immunocompromised patients
without causing adverse effects2 there have been some reports of
severe reactions; disseminated measles infection was reported in
a child with severe congenital immunodeficiency,3 and fatal
giant-cell pneumonitis was reported in an adult with AIDS.4
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Inflammatory bowel disease. Measles vaccination has been
suggested as a possible factor in the development of inflammato-
ry bowel disease.1 However a case-control study involving 140
patients with inflammatory bowel disease provided no support
for this hypothesis,2 and measles virus has not been detected in
biopsy specimens from patients with inflammatory bowel dis-
ease.3 Later reviews4-6 concluded that there is no evidence of any
association between measles-containing vaccines and inflamma-
tory bowel disease. A suggested link between measles vaccine-
associated inflammatory bowel disease and autism is now refut-
ed (see p.2223).
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Interactions
As for vaccines in general, p.2202
Vitamin A. Supplementation with vitamin A (see Deficiency
States, p.1973) is now included as part of WHO’s Expanded Pro-
gramme on Immunization. There has been conflicting evidence
of the effects of such supplementation on the response to measles
vaccination. One study1 reported a reduced immune response if
vaccination occurs at 6 months (before the age at which measles
vaccination is usually given in the EPI) while others2,3 generally
found no significant change in seroconversion or immune re-
sponse in children vaccinated at 9 months (the age at which vac-
cination is generally started).
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Uses and Administration
Measles vaccines are used for active immunisation
against measles. Measles strains currently used in vac-
cines are usually the more attenuated Enders’ attenuat-
ed Edmonston strain or the Schwarz strain. A high-
potency measles vaccine prepared from the Edmon-
ston-Zagreb strain of measles virus was formerly used
but was stopped because of evidence of increased mor-
tality (see High-titre Vaccines and Mortality, under Ad-
verse Effects, above). 
For primary immunisation a combined measles,
mumps, and rubella vaccine (p.2223) is usually used.
For discussion of immunisation schedules, see below. 
Measles vaccines are not generally recommended for
children below the age of 1 year in whom maternal an-
tibodies might prevent a response. However, they have
been given to infants at 6 to 9 months of age in devel-
oping countries and in the USA in certain circumstanc-
es (such as during measles outbreaks) (see also Immu-
nisation Schedules, below). 
Single-antigen measles vaccines have also been used
for prophylaxis after exposure to measles provided
they are given within 72 hours of contact.
Administration. Several alternative routes of administration
of measles vaccines have been investigated in an attempt to over-
come some of the disadvantages of subcutaneous or intramuscu-
lar injection.1 Aerosol administration has produced good re-
sponses in children over 9 months of age, although this route was
not so effective in younger children.2,3 Aerosol administration
could be potentially useful for mass immunisation campaigns, a
suggestion confirmed in a randomised study.4 
Oral vaccines against measles, produced in edible plants, are un-
der investigation.5,6 
Work is currently underway to develop oral and/or nasal vac-
cines that will be suitable in infants less than 9 months of age, a
time when they are vulnerable due to waning maternal antibod-
ies.
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Immunisation schedules. In the developed world measles
vaccine (usually as measles, mumps, and rubella vaccine) is usu-
ally given in the second year of life. As a result of concern that
measles vaccine would not elicit an appropriate immune re-
sponse in young infants due to the persistence of maternal anti-
bodies in circulation, vaccination has generally not been attempt-
ed in children under 12 months old. However, infants born to
vaccinated mothers tend to have lower levels of maternal anti-
bodies and are susceptible to measles infection at under 12
months of age; vaccination has been shown to be effective at 6 to
9 months of age in such children,1-3 although antibody titres were

lower in infants vaccinated at 6 months of age than in those vac-
cinated later.1,4 
In the UK and USA, routine vaccination is given at between 12
and 15 months, with a second dose given at between 4 and 6
years (see the immunisation schedules summarised under Vac-
cines, p.2202). Similar schedules are used in other countries.
There is evidence that these 2-dose strategies will produce high
levels of immunity in the community. During an outbreak of
measles, vaccination may be given as early as 6 months of age;5
revaccination is recommended in any child who is vaccinated be-
fore their first birthday. Vaccine may be given to non-immune
persons of any age considered to be at risk of infection even if
their immune status is uncertain. 
For discussion of immunisation schedules in the developing
world, see under Expanded Programme on Immunization, be-
low.
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EXPANDED PROGRAMME ON IMMUNIZATION. Measles remains a
leading cause of death among young children, despite the
availability of a safe and effective vaccine for the past 40
years. WHO estimated 454 000 people, the majority of them
children, died from measles and measles complications in
2004. 
In the developed world measles vaccine (usually as measles,
mumps, and rubella vaccine) is usually given in the second year
of life. If given earlier, passively-acquired maternal antibodies
against measles may interfere with development of protective
immunity. 
In the developing world, protection given by maternal antibodies
is often rapidly lost and in hyperendemic areas, such as urban and
peri-urban areas, clinical measles may occur in children as young
as 5 to 6 months of age. Immunisation against measles is part of
WHO’s Expanded Programme on Immunization. The first dose
of measles vaccine is given to children at the age of 9 months or
shortly thereafter. A ‘second opportunity’ for immunisation is
provided to all children (either through routine immunisation
campaigns or by targeted supplementary activities depending on
local need). This assures measles immunity in children who
failed to receive a previous dose of measles vaccine, as well as in
those who were vaccinated but failed to develop immunity fol-
lowing vaccination (about 10 to 15% of those children vaccinat-
ed at 9 months of age).
Immunisation for travellers. WHO recommends that all
travellers from the age of 6 months who have not been immu-
nised should be offered measles vaccine. Infants who are travel-
ling to areas where measles is endemic and who receive the first
dose of measles vaccine between the ages of 6 to 8 months
should also receive the scheduled primary immunisation doses
later.1 
It is generally recommended that individuals with at least a mod-
erate degree of immune deficiency should receive measles vac-
cine even when travelling to areas with a low risk of contracting
the disease.1
1. WHO. International travel and health 2008 ed. Available at:

http://www.who.int/ith/en/ (accessed 13/04/08)

Preparations
Ph. Eur.: Measles Vaccine (Live); 
USP 31: Measles Virus Vaccine Live.
Proprietary Preparations (details are given in Part 3)
Arg.: Lirugen†; Austral.: Rimevax; Braz.: Rouvax†; Cz.: Movivac; Denm.:
Attenuvax†; Fr.: Rouvax; Ger.: Masern-Impfstoff Merieux; Gr.: Rouvax†;
India: M-Vac; Israel: Rimevax†; Rouvax; Ital.: Morbilvax†; Rouvax†; Ma-
laysia: Rimevax†; Mex.: Rimevax; Neth.: Attenuvax†; NZ: Rimevax;
Philipp.: Rouvax; Pol.: Rouvax; S.Afr.: Diplovax; Morbilvax; Rimevax;
Rouvax; Spain: Amunovax†; Rimevax; Switz.: Attenuvax; Moraten; Rime-
vax†; Thai.: Morbilvax†; Rouvax†; Turk.: Rouvax; USA: Attenuvax; Ven-
ez.: Imovax Sarampion†.

Measles and Mumps Vaccines
Vacunas del sarampión y la parotiditis.
ATC — J07BD51.

Adverse Effects and Precautions
As for vaccines in general, p.2201. 
See also under Measles Vaccines, p.2221, and Mumps Vaccines,
p.2225.
Effects on the bones and joints. For a reference to arthritis
occurring after measles and mumps vaccine, see under Adverse
Effects and Precautions of Measles, Mumps, and Rubella Vac-
cines, p.2223.
Interactions
As for vaccines in general, p.2202. 
See also under Measles Vaccines, p.2222.
Uses and Administration
Measles and mumps vaccines may be used for active immunisa-
tion although for primary immunisation a combined measles,
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mumps, and rubella vaccine (p.2223) is usually used. For discus-
sion of immunisation schedules, see under Vaccines, p.2202.
Preparations
Proprietary Preparations (details are given in Part 3)
Cz.: Mopavac; Ger.: M-M Vax†.

Measles and Rubella Vaccines
Vacunas del sarampión y la rubéola.
ATC — J07BD53.
Pharmacopoeias. Many pharmacopoeias, including US, have
monographs. 
USP 31 (Measles and Rubella Virus Vaccine Live). Bacterially
sterile preparation of suitable live strains of measles virus and
live rubella virus. It may contain suitable antimicrobial agents.
Each labelled dose provides an immunising dose of each compo-
nent. It should be stored at 2° to 8° and be protected from light.
Adverse Effects and Precautions
As for vaccines in general, p.2201. 
See also under Measles Vaccines, p.2221, and Rubella Vaccines,
p.2236.
Incidence of adverse effects. Eight million children aged be-
tween 5 and 16 years were immunised with a measles and rubella
vaccine in 1994 in the UK. By October 1995 the UK CSM had
received reports on 2735 suspected adverse reactions most of
which were minor and self-limiting.1 Serious suspected reactions
were rare and generally the number of reported cases was con-
sistent with the background frequency of the particular disorder.
1. Committee on Safety of Medicines/Medicines Control Agency.

Adverse reactions to measles rubella vaccine. Current Problems
1995; 21: 9–10. Also available at: http://www.mhra.gov.uk/
h o m e / i d c p l g ? I d c S e r v i c e = G E T _ F I L E & d D o c N a m e =
CON2015633&RevisionSelectionMethod=LatestReleased (ac-
cessed 25/05/06)

Effects on hearing. Profound, irreversible sensorineural deaf-
ness was reported in a 27-year-old woman after administration of
a measles and rubella vaccine.1 Sensorineural deafness has also
been reported after use of measles, mumps, and rubella vaccine
(below), and monovalent measles vaccine (p.2221).
1. Hulbert TV, et al. Bilateral hearing loss after measles and rubella

vaccination in an adult. N Engl J Med 1991; 325: 134.

Effects on the nervous system. Optic neuritis was reported
in 2 children given measles and rubella vaccine 2 to 3 weeks pre-
viously.1
1. Stevenson VL, et al. Optic neuritis following measles/rubella

vaccination in two 13-year-old children. Br J Ophthalmol 1996;
80: 1110–11.

Interactions
As for vaccines in general, p.2202. 
See also under Measles Vaccines, p.2222.
Uses and Administration
Measles and rubella vaccines may be used for active immunisa-
tion although for primary immunisation a combined measles,
mumps, and rubella vaccine (p.2223) is usually used. For discus-
sion of immunisation schedules, see under Vaccines, p.2202.
Preparations
USP 31: Measles and Rubella Virus Vaccine Live.
Proprietary Preparations (details are given in Part 3)
Braz.: Rudi-Rouvax†; Chile: MoRu-Viraten; Ital.: MoRu-Viraten†; Mex.:
Moruviraten; Thai.: Rudi-Rouvax†.

Measles, Mumps, and Rubella 
Vaccines
Vacunas del sarampión, la parotiditis y la rubéola.
ATC — J07BD52.

Pharmacopoeias. Many pharmacopoeias, including Eur. (see
p.vii) and US, have monographs. 
Ph. Eur. 6.2 (Measles, Mumps and Rubella Vaccine (Live); Vacci-
num Morbillorum, Parotitidis et Rubellae Vivum). A freeze-dried
preparation containing suitable live attenuated strains of measles
virus, mumps virus (Paramyxovirus parotitidis), and rubella vi-
rus. The vaccine is prepared immediately before use by reconsti-
tution from the dried vaccine. It contains in each dose not less
than 3.0 log CCID50 of infective measles virus, not less than
3.7 log CCID50 of infective mumps virus, and not less than
3.0 log CCID50 of infective rubella virus. The dried vaccine
should be stored at 2° to 8° and be protected from light. 
The BP 2008 states that MMR may be used on the label. 
USP 31 (Measles, Mumps, and Rubella Virus Vaccine Live). A
bacterially sterile preparation of suitable live strains of measles
virus, mumps virus, and rubella virus. It may contain suitable an-
timicrobial agents. Each labelled dose provides an immunising
dose of each component. It should be stored at 2° to 8° and be
protected from light.

Adverse Effects and Precautions
As for vaccines in general, p.2201. 
See also under Measles Vaccines, p.2221, Mumps Vac-
cines, p.2225, and Rubella Vaccines, p.2236. 
Events due to the measles component usually occur 6
to 11 days after vaccination and those due to the

mumps and rubella components after 2 to 3 weeks but
may occur up to 6 weeks after vaccination. 
Adverse effects tend to be less frequent after the second
dose of vaccine than after the first dose. 
Measles, mumps, and rubella vaccines should not be
given to individuals with a confirmed anaphylactic re-
action to any antibacterial such as neomycin or kan-
amycin, that may be used in the manufacturing proc-
ess. 
Recommendations on vaccination in persons with egg
allergy are discussed under Hypersensitivity, below.
Incidence of adverse effects. A double-blind placebo-con-
trolled crossover study1 in 581 pairs of twins showed that the fre-
quency of adverse effects from the use of measles, mumps and
rubella (MMR) vaccine was between 0.5 and 4.0%, indicating
that adverse reactions are much less common than was previous-
ly thought. A study in the USA2 showed that children given the
vaccine at age 4 to 6 years had fewer adverse effects than those
given it at 10 to 12 years. A later study3 based on family reported
symptoms was unable to detect any vaccine-related adverse ef-
fects when the second dose of MMR vaccine was given at either
4 to 6 years or 10 to 12 years. Vaccine-related adverse effects
after the first dose of MMR vaccine were reported in about 17%
in those vaccinated between the age of 12 and 20 months. 
A further study4 that assessed the effect of almost 3 million doses
of vaccines in 1.8 million individuals revealed that 173 potential-
ly serious reactions were claimed to have been caused by vacci-
nation. There were 77 neurologic, 73 allergic, and 22 miscellane-
ous reactions recorded, and 1 death reported. However, 45% of
the reactions were probably caused by some other factor. It was
therefore concluded that serious events caused by MMR vaccine
are rare and are greatly outweighed by the risks of the natural
diseases.
1. Peltola H, Heinonen OP. Frequency of true adverse reactions to
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3. LeBaron CW, et al. Evaluation of potentially common adverse
events associated with the first and second doses of measles-
mumps-rubella vaccine. Pediatrics 2006; 118: 1422–30. 

4. Patja A, et al. Serious adverse events after measles-mumps-ru-
bella vaccination during a fourteen-year prospective follow-up.
Pediatr Infect Dis J 2000; 19: 1127–34.

Effects on the blood. Thrombocytopenia occurs rarely in chil-
dren receiving measles, mumps, and rubella vaccine and usually
resolves spontaneously. The rubella component is considered to
be the most likely cause. An increased incidence of thrombocy-
topenia after the second dose of the vaccine has been reported in
children who developed thrombocytopenia after the first dose.1
A study2 by the UK Public Health Laboratory Service has sug-
gested a link between measles, mumps, and rubella vaccine and
the occurrence of idiopathic thrombocytopenic purpura, with an
absolute risk of 1 in 22 300 of occurrence within 6 weeks of the
first dose of the vaccine, and 2 out of every 3 cases attributable
to it. Children with idiopathic thrombocytopenic purpura before
receiving measles, mumps, and rubella vaccine experienced no
vaccine-associated recurrences. A further study3 of children aged
13 to 24 months and diagnosed with idiopathic thrombocytopen-
ic purpura for the first time between January 1988 and December
1999 similarly found the attributable risk of developing it within
6 weeks of receiving the vaccine to be about 1 in 25 000. As a
consequence of these findings, the UK CSM has recommended4

that children developing idiopathic thrombocytopenic purpura
within 6 weeks of vaccination with measles, mumps, and rubella
vaccine, or any of its components, should have serological test-
ing before their second dose is due; if this suggests that full im-
munity is not established, then a second dose should be given.
1. Vlacha V, et al. Recurrent thrombocytopenic purpura after re-

peated measles-mumps-rubella vaccination. Pediatrics 1996;
97: 738–9. 
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www.mhra.gov.uk/home/idcplg?IdcService=GET_FILE&
dDocName=CON007456&RevisionSelec t ionMethod=
LatestReleased (accessed 24/05/06)

Effects on the bones and joints. Arthralgia and arthritis oc-
curring in patients given mumps, measles, and rubella vaccines
have generally been attributed to the rubella component.1 How-
ever, arthritis has been reported in an infant after vaccination
with measles and mumps vaccine.2
1. Benjamin CM, et al. Joint and limb symptoms in children after

immunisation with measles, mumps, and rubella vaccine. BMJ
1992; 304: 1075–8. 

2. Nussinovitch M, et al. Arthritis after mumps and measles vacci-
nation. Arch Dis Child 1995; 72: 348–9.

Effects on hearing. Nine cases of sensorineural hearing loss
after measles, mumps, and rubella vaccine were reported to the
UK CSM between 1988 and 1993.1 Of these, 3 cases were
judged not to have been associated with the vaccine. In the re-
maining 6, the mumps virus component was considered to be the
most likely cause of deafness if the vaccine was to blame, but the

risk was considered to be small compared with the risks of natu-
ral infection. However, sensorineural deafness has also been re-
ported after measles and rubella vaccine (see above) and mono-
valent measles vaccine (see p.2221).
1. Stewart BJA, Prabhu PU. Reports of sensorineural deafness after

measles, mumps, and rubella immunisation. Arch Dis Child
1993; 69: 153–4.

Effects on the nervous system. Although there have been
case reports1 linking Guillain-Barré syndrome with measles,
mumps, and rubella vaccine, a retrospective study2 that involved
189 patients with the syndrome and about 630 000 recipients of
the vaccine could not find a causal association. 
Prolonged tonic-clonic seizures were associated with prolonged
hemiparesis in a 16-month-old girl 6 days after measles, mumps,
and rubella vaccination.3 There was evidence of transient en-
cephalopathy. However, a causal relationship between measles-
containing vaccines and encephalitis is generally considered to
be unlikely. Other reported neurological effects after vaccination
include gait disturbances,4,5 and transverse myelitis.6 However, a
retrospective study7 found no evidence for a causal association
between vaccination and acute ataxia and the development of
gait disturbances and suggested the original reports represented
chance occurrence. 
For discussion of meningitis and encephalitis occurring after
measles, mumps, and rubella vaccination, see under Adverse Ef-
fects of Mumps Vaccines, p.2225.
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7. Miller E, et al. No evidence of an association between MMR
vaccine and gait disturbance. Arch Dis Child 2005; 90: 292–6.

Hypersensitivity. Since the measles and mumps components
of measles, mumps, and rubella vaccines are grown in cell cul-
tures of chick embryos the vaccine was formerly contra-indicat-
ed in individuals with a history of anaphylactic reactions to egg.
In both the UK and USA, serious reactions to egg including
anaphylaxis are no longer regarded as absolute contra-indica-
tions to vaccination although specialist advice should be ob-
tained and vaccination performed only under controlled condi-
tions. It is generally agreed that the vaccine can be given safely
to children with less severe reactions to eggs. 
A confirmed anaphylactic reaction to gelatin, kanamycin, or ne-
omycin is a contra-indication to measles, mumps, and rubella
vaccines.
Inflammatory bowel disease and autism. A controversial
report1 in 1998 linked measles, mumps, and rubella vaccination
with the development of inflammatory bowel disease and behav-
ioural abnormalities including autism. However, there is now
overwhelming evidence from studies and analyses that the vac-
cine does not cause autism.2-11 Similarly, the link between mea-
sles-containing vaccines and inflammatory bowel disease has
not been substantiated (see under Precautions for Measles Vac-
cines, p.2222).
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As for vaccines in general, p.2202. 
See also under Measles Vaccines, p.2222.


