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A 40-year-old woman, originally from Armenia, presented 
to the emergency department with a three-day history 
of fever, malaise, myalgia and nonproductive cough, fol-

lowed by a rash that began on her face and spread downwards to 
her trunk and arms. She had delivered her first child nine weeks 
earlier with no complications. Ten days before onset of symp-
toms, she had received both mumps–measles–rubella (MMR) 
(MMR II, Merck Frosst Canada) and tetanus–diphtheria vaccina-
tions. The patient lacked childhood immunization records and 
reported that she had not received all of her childhood vaccina-
tions in Armenia owing to an allergic reaction, which remained 
unrecognized on her immigration to Canada.

Apart from prior subacute thyroiditis, the patient was healthy 
and was taking no active medications. She had no recent travel 
or known sick contacts. She had immigrated to Canada seven 
years prior, was married to a monogamous male partner and 
worked as an accountant. 

On initial examination, she was alert and oriented. She was 
normotensive, but tachycardic at 116 beats/min. She was febrile 
with a maximum temperature of 39.3°C. A mild conjunctival 
injection was noted. She had a diffuse blanchable erythematous 
maculopapular rash involving her face, trunk and proximal upper 
extremities (Figure 1). The rest of her examination was noncon-
tributory. Laboratory investigations showed mild leukopenia 
(leukocytes 2.6 [normal 4.0–11.0] × 109/L) and elevated lactate 
dehydrogenase (320 [normal 100–235] U/L). Chest radiography 
was unremarkable.

An acute respiratory viral infection, along with the possibility 
of measles, was considered based on the fever and rash presen-
tation. A nasopharyngeal swab and urine sample were sent for 
respiratory viruses and measles virus testing. On admission, the 
patient was placed in an airborne isolation room, along with 
additional precautions.

On postadmission day one, the respiratory viral panel came 
back negative for the following: influenza A and B; respiratory 
syncytial virus; parainfluenza virus 1, 2, 3 and 4; adenovirus; 
coronaviruses 229E, NL63, OC43 and HKU1; and the enterovirus/
rhinovirus group. Both the nasopharyngeal and urine samples 
tested positive for measles virus by real-time polymerase chain 
reaction (PCR), which targets the hemagglutinin and nucleopro-
tein genes of the virus.1 Differentiation between the wild-type 
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Key points
•	 Vaccination with the measles–mumps–rubella vaccine is safe, 

but can very rarely be associated with clinically significant 
illness that is indistinguishable from wild-type measles.

•	 Rapid molecular testing to differentiate between wild-type and 
vaccine-associated measles is of paramount importance in 
guiding decisions about infection prevention and control, and 
public health at the local level.

•	 The risk of transmission of vaccine-associated measles is low, 
and it may not pose a risk to susceptible newborns who are 
exposed during the infectious period of the illness.

Figure 1: Initial presentation of a 40-year-old woman to the emergency 
department three days after onset of symptoms, with diffuse, blanch-
able, nonpruritic maculopapular rash on the face and postauricular area 
(A), neck and chest (B) and back (C). On postadmission day two (five days 
after symptom onset) the rash was resolving (D). 
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and vaccine strains was performed by an in-house assay. The 
results were available postadmission day two and showed that it 
was a vaccine strain of measles virus. Subsequently, the sample 
was sent to the National Microbiology Laboratory of Canada, 
which established that the virus belonged to genotype A, con-
firming it to be a vaccine strain.

By postadmission day two, the patient showed clinical 
improvement with resolution of fever. After consultation with 
public health, and infection prevention and control staff, no 
exposure follow-up was done and additional precautions were 
discontinued. At the time of discharge, the patient’s rash was 
beginning to fade. A telephone interview at three months post-
discharge showed that the patient and her infant were doing 
well. The infant had been followed by her own physician in the 
interim and no concerns were noted.

Discussion

Measles is a highly contagious viral infection, typically of child-
hood, associated with substantial morbidity and mortality world-
wide. The introduction of a two-dose schedule of MMR vaccine in 
1996 has been critical in interrupting endemic transmission of 
measles in Canada. There are, however, sporadic cases of mea-
sles still occurring, mostly in undervaccinated populations.2 
Whereas local reactions at the injection site can be common, 
about 5% of children vaccinated with MMR will experience fever 
and malaise (with or without rash).3 Adverse events are thought 
to be more common with the first dose of MMR vaccine. Despite 
these recognized adverse effects, the benefits of the MMR vac-
cine far outweigh the risks. Vaccination with the MMR vaccine is 
contraindicated in immunocompromised patients, in whom seri-
ous complications such as pneumonitis and measles inclusion-
body encephalitis have been observed.4 The MMR vaccine also 
should not be given during pregnancy.

Our patient had her first MMR vaccine as an adult. The decision 
to offer MMR vaccine in this case was consistent with the current 
recommendation that susceptible mothers be offered vaccination 
postpartum.3 Unfortunately, our patient developed a major 
adverse event necessitating a hospital admission. Her clinical pre-
sentation was indistinguishable from wild-type measles. Retest-
ing of her previous prenatal serology showed that she had no evi-
dence of serologic protection against measles, suggesting that 
this was unlikely to be modified measles (i.e., attenuated infec-
tion in patients with pre-existing but limited measles immunity). 
Only one confirmed case of vaccine-associated measles with clas-
sic presentation of fever and morbilliform rash in an immunocom-
petent adult has been reported in the literature. This case, docu-
mented by Kurata and colleagues, involved a 23-year-old healthy 
man who developed late-onset vaccine-associated measles 
20 days postvaccination.5

Discriminating between cases of wild-type and vaccine-
associated measles is critical in guiding the public health, and 
infection prevention and control response. Given its high com-
municability, wild-type measles requires extensive contact inves-
tigation and follow-up, whereas vaccine-associated measles 
would be considered less infectious and would not necessitate 

subsequent intervention.6 Although at that time there were no 
reports of measles in our health region or an obvious epidemio-
logic link to another measles case, we could not rule out wild-type 
measles in our patient. The decision to initiate a public health, 
and infection prevention and control response hinged on deter-
mining the strain of measles virus. This was a time-sensitive mat-
ter given the short window for identifying susceptible contacts 
and administering immunoprophylaxis. Such an investigation 
would have had substantial implications including resource use, 
and the indirect cost of forced absenteeism from school, work or 
any other public activity, as well as the risk associated with immuno-
prophylaxis. These issues are aptly illustrated in a case report by 
Hau and colleagues, wherein the local public health department 
was required to respond to a case of vaccine-associated measles 
as if it were wild-type measles because of delays in genotyping 
confirmation.7 Had molecular testing been made more readily 
available in this case, the lengthy and costly process of contact 
tracing and follow-up could have been averted.

Once measles virus is detected, the only definitive way to dis-
criminate between wild-type measles and vaccine-associated 
measles is through molecular testing.8 Our institution had ready 
access to in-house PCR and genotyping, which confirmed the 
infection to be a vaccine strain within 24 hours. This assay tar-
gets a small nucleotide polymorphism in the hemagglutinin gene 
and detects a small nucleotide polymorphism that is unique to 
the Schwarz and Moraten vaccine strains, used in North America 
and much of Europe.9 Without the availability of this local assay, 
the confirmation from the national reference laboratory would 
have taken several days. This rapid result allowed us to avoid an 
intensive and resource-consuming public health, and infection 
prevention and control response.

In circumstances where viral genotyping is not readily avail-
able, we suggest that the decision to initiate a contact investiga-
tion should be made with careful consideration of epidemiologic 
risk factors (e.g., the likelihood of wild-type measles circulating 
in the local community) and clinical context (e.g., recent MMR 
vaccination history). If the probability of vaccine-associated 
measles is high, a multidisciplinary decision might limit the 
scope of investigation until confirmatory testing is done.

Although the live-attenuated vaccines are generally thought to 
be noninfectious, there is a theoretical risk of viral shedding and 
potential transmission, especially among immunocompromised 
household contacts who may be susceptible.3 There have been 
case reports suggesting transmission of yellow fever vaccine 
virus, another live-attenuated vaccine, from mothers to infants 
through breast milk.10

Our patient was not breastfeeding at the time of presentation. 
However, the communicability of vaccine-associated measles was 
an issue of particular concern in our case since our patient main-
tained intimate contact with her two-month-old daughter, who 
would not yet have been vaccinated with MMR, during the poten-
tially infectious period of her illness. Infants, having yet to develop a 
fully competent immune system, represent perhaps one of the most 
vulnerable populations susceptible to measles infection.3,8 Never-
theless, a recent systematic review in 2016 found no evidence to 
suggest that live-attenuated measles vaccine virus is transmissible.6 
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Based on this review of the literature and previous cases of vaccine-
associated measles in our health region, it was decided that immu-
noprophylaxis would not be provided to the infant.

Our patient’s child did not develop a febrile illness resembling 
measles. This outcome corroborates the assumption that 
vaccine-associated measles is noninfectious and poses negligible 
risk to contacts, regardless of their immune status or age. Our 
case supports the safety of MMR vaccination among household 
contacts of a vulnerable population and the precedent that con-
tact investigation and postexposure prophylaxis are not neces-
sary in confirmed cases of vaccine-associated measles.
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