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We describe a case of vaccine-associated measles in a 
two-year-old patient from British Columbia, Canada, in 
October 2013, who received her first dose of measles-
containing vaccine 37 days prior to onset of prodromal 
symptoms. Identification of this delayed vaccine-
associated case occurred in the context of an outbreak 
investigation of a measles cluster.

In this report we describe a case of measles-mumps-
rubella (MMR) vaccine-associated measles illness that 
was positive by both PCR and IgM, five weeks after 
administration of the MMR vaccine. Based on our litera-
ture review, we believe this is the first such case report 
which has implications for both public health follow-up 
of measles cases and vaccine safety surveillance.

Between 29 August and 2 September 2013, three 
unlinked persons from across the Fraser Valley, British 
Columbia, Canada, presented with rash illness consist-
ent with clinical measles [1]. Based on the outbreak 
investigation by the local health authority, none of 
the three cases had an identified exposure to a mea-
sles case or travel history outside of Canada during 
the incubation period, and a source case was never 
identified. All three cases had the same measles 
genotype B3 sequence type (MVs/British Columbia.
CAN/34.13, MeaNS id 39928, GenBank accession num-
bers KF704002 and KF704001). Measles genotype B3 
is endemic in the World Health Organization’s African 
and Eastern Mediterranean regions [2]. Two addi-
tional cases of measles due to secondary transmission 
from one of the above cases were identified in British 
Columbia in the third week of September.  

Case report
In early October 2013, a two-year-old child living in the 
Fraser Valley presented to the family physician with 
fever, rash, conjunctivitis and coryza. Symptoms had 
begun two days before, with a runny nose, followed by 
fever on the day hereafter. A macular rash appeared on 
the day of visiting the physician, starting on the face 

and progressing to the rest of the body; fever meas-
ured by the parents was at 39 °C. 

Clinical examination of the child by the family physician 
found a fever of 39.5 °C, marked bilateral conjunctivi-
tis, and macular rash over the body. Three days later, 
fever had dissipated, rash was fading and symptoms 
resolved without complications.

Public health alerts had been issued to community 
physicians regarding the recent cluster of measles 
in September, which may have raised suspicion for 
measles in this case. Additionally, the child’s family 
was aware of measles cases in the community from a 
relative who attended the same church as one of the 
original cases, but no direct link was identified and 
they had no travel history outside of Canada. Contact 
investigation revealed no ill household members or 
preschool contacts. The child’s past medical history 
indicated anaphylaxis to peanuts and eggs. Primary 
series of immunisations were not up-to-date, as she 
had just received her first dose of MMR vaccine 37 days 
prior to the onset of illness. At the same visit, the child 
had received meningococcal C and pneumococcal con-
jugate vaccines.

Laboratory investigations
Laboratory testing for measles was performed on 
specimens collected on the day of rash onset. Measles 
RNA was detected in the nasopharyngeal swab by the 
RT-PCR assay [3]. Acute and convalescent measles 
specific IgM and IgG antibodies were detected in the 
blood by ELISA (Enzygnost Anti-Measles Virus IgM and 
IgG (Dade Behring, Marburg, Germany): IgM detectable 
(0.213), IgG 1294 mIU/mL, and IgM detectable (0.246), 
IgG 2,413 mIU/mL, respectively. Virus genotype was 
determined by the National Microbiology Laboratory in 
Winnipeg, Canada as vaccine strain, genotype A, MVs/
British Columbia/39.13 [A] (VAC) [4]. Other virology 
testing found no detectable Parvovirus B19 specific IgG 
or IgM antibody, and detectable human herpesvirus 
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(HHV)-6 specific IgG antibody but no detectable HHV-6 
DNA. 

Public health measures      
While genotyping results were pending, case manage-
ment proceeded as for a wild-type measles infection. 
Public health follow-up lead to the identification of 87 
contacts. As per guidelines, post-exposure prophylaxis 
was provided within six days of exposure to 45 suscep-
tible contacts (41 contacts with a history of one dose 
of MMR vaccine received an additional MMR dose, and 
four contacts with no history of MMR vaccine or with 
contraindications to MMR vaccination, received immu-
noglobulin) [1]. All contacts received education on signs 
and symptoms of measles, and those who received 
immunoglobulin were recommended to subsequently 
receive MMR vaccine, if this was not contraindicated. 

Discussion
The incubation period of measles is typically eight to 
12 days from exposure to rash onset, with a range from 
seven to 21 days. Public health interventions are based 
on this established incubation period for determining 
the epidemiological links between cases and for esti-
mating periods of exclusion for contacts in high risk 
settings [5,6]. Based on our review of the literature, 
this report documents the first case of MMR vaccine-
associated measles, 37 days post-immunisation, well 
beyond 21 days and the routine 30 days post-MMR 
immunisation period used by the Canadian adverse 
event following immunization (AEFI) surveillance 
system.       

Measles-containing vaccines are used globally, have 
been part of the British Columbia immunisation sched-
ule since 1969, and have an impressive record of safety 
validated by careful, ongoing AEFI surveillance. Rash 
and/or mild clinical illness following MMR vaccine are 
not uncommon [7]. Clinically significant vaccine-associ-
ated illness is rare, but when it occurs it is indistinguish-
able from wild-type measles, except by genotyping [8]. 
Detection of vaccine virus has been documented up 
to 14 days post-immunisation by RT-PCR, and up to 16 
days by immunofluorescence microscopy of urine sedi-
ment [9-12]. Complications from vaccine-associated 
measles have been documented in both immune-com-
petent and compromised individuals [13,14]. Of note, 
only one case report of transmission from vaccine-
associated measles has been identified [15,16]. 

Possible explanations for this prolonged shedding 
of measles vaccine virus include interference with 
the immune response by host or vaccine factors. 
Immunoglobulin administration early in the incubation 
period has been reported to extend the time to onset 
of symptoms, but in this child there was no such his-
tory and no known immunosuppressive illness [5]. 
The two-fold rise between acute and convalescent 
measles-specific IgG suggests the vaccine-mediated 
immune response had been underway prior to the 
onset of symptoms. Investigations clarified that there 

were no shipping, handling or cold-chain deviations for 
the specific vaccine used, and that it was administered 
by a public health nurse trained in immunisations. The 
potential immunological impact of the older age of the 
child at the time of receiving the first dose of MMR 
vaccine, 33 months versus the typical 12-15 months of 
age, and the co-administration of meningococcal C and 
pneumococcal conjugate vaccines are areas for future 
investigation.

It is possible that the case’s symptoms were not 
measles-vaccine-related but an inter-current illness 
confounding the presentation. However, symptoms of 
marked conjunctivitis, continued fever with rash, and 
progression of macular rash from face to the whole 
body, are all more suggestive of measles versus other 
exanthems caused by viral diseases. Parvovirus and 
HHV-6 results were negative, and the absence of intake 
of medications excludes a drug reaction. Rubella serol-
ogy was not done as it was expected to be positive given 
the recent MMR vaccine administration. Therefore, the 
combination of classic measles symptoms, detection of 
measles vaccine virus and reactive measles IgM, and 
lack of evidence of an alternative illness explanation, 
were highly suggestive of measles vaccine-associated 
illness.    

Heightened surveillance and awareness of measles 
because of the ongoing outbreak likely contributed 
to the identification of this case. Although this is the 
first such reported case, it likely represents the exist-
ence of additional, but unidentified, exceptions to the 
typical timeframe for measles vaccine virus shedding 
and illness. Such cases have important public health 
implications for the investigation of measles clusters 
because while there is uncertainty about case classi-
fication (wild-type vs vaccine-type), case and contact 
management should proceed as if for wild-type to pre-
vent secondary transmission. In this case, uncertainty 
from the presence of a measles outbreak, symptom 
onset on day 37 after MMR vaccine administration, 
and a two-week period between the RT-PCR findings 
and genotype determination, resulted in the initially 
reasonable presumption that this was a wild-type mea-
sles case and subsequent resource-intense follow-up 
of contacts. Awareness of the frequency of such excep-
tions to the typical measles timeframe and improving 
the timeliness of measles vaccine virus genotyping 
could help focus public health resources on cases of 
wild-type measles. Further investigation is needed 
on the upper limit of measles vaccine virus shedding 
based on increased sensitivity of the RT-PCR-based 
detection technologies and the immunological factors 
associated with vaccine-associated measles illness 
and virus shedding.
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