Measles Outbreak, British Columbia, Canada
The current measles outbreak in Canada has involved at least 3 First Nations communities there, including one large cluster where people were unimmunized. For anyone who presents with fever and rash, think measles first, regardless of vaccine status. In the current outbreak in BC out of a total of 54 cases, 2 cases had a single MMR dose documented, 4 cases had two doses. 

Below I have outlined steps to prevent introduction of measles into our communities and how to deal with it should a case be identified.

Immunization
MMR immunization is recommended for all children with the first dose given between 12 and 15 months.  Administer the second dose routinely at age 4 through 6 years. However, the second dose may be administered before age 4, provided at least 28 days have elapsed since the first dose.
For those using RPMS, the lists and letters function can be used to generate a list of children who have not been fully immunized with MMR. Telephone calls and letters should then be used to encourage those parents to have their children vaccinated as soon as possible. Adolescents and young adults up to age 21 should have had 2 MMR; adults aged 22-54 (born in or after 1957) should have had at least 1 MMR, for certain occupations, e.g., health care workers these should also have 2 MMR or documentation of immunity by titer. Detailed RPMS instructions appear Appendix A.
Most people born before 1957 have had measles and therefore are immune.  Adults born in or after 1957 should receive one dose of vaccine if they have not had measles and have not received a measles vaccination in 1968 or later. The last person to die from measles in the US was born before 1-1-1957. She was a mom with kids that worked in an OB office as a nurse. 97% of those born before 1-1-1957 are considered immune. 
A second dose of measles vaccine is recommended for health care workers, students attending college or other post-high school institutions, and international travelers.   

Infection Control

Measles is highly contagious and is spread through both contact and droplet (airborne) transmission. Viruses in the air or on surfaces can survive for up to two hours. The infectious period is from 4 days before onset of rash to 4 days after onset of rash. Anyone who is in the same room as a person with measles should be considered exposed. Signs should be posted in all clinic entrances and waiting rooms so that patients with rash and fever are not brought into the building or left in the waiting areas. Patients who are ill and must be evaluated should be given a simple mask to wear and placed in a negative pressure room if available. All providers should wear gowns, gloves, goggles and N-95 respirators while examining or interacting with the patient.
It is imperative that all employees in a health care facility have documented 2 doses of MMR or a titer indicating prior exposure/immunity.
Diagnosis

Symptoms: Measles is characterized by a generalized maculopapular rash, fever, and one or more of the following: cough, coryza, or conjunctivitis.

Measles has a distinct prodrome that begins with fever and malaise. Additional symptoms can be conjunctivitis, coryza (sneezing, nasal congestion, and nasal discharge), cough, photophobia, and Koplik’s spots (which are pathognomonic but uncommonly observed). These spots are seen as bluish-white specks on a rose-red background appearing on the buccal and labial (lip) mucosa usually opposite the molars.Temperatures may exceed 40°C (104°F), and usually fall 2–3 days after rash onset. High fever persisting beyond the third day of the rash suggests that a complication (e.g., otitis media) may have occurred.

The prodrome generally lasts 2–4 days before the rash occurs. The rash is maculopapular and begins on the head often along the hairline and spreads downward reaching the hands and feet. In severe cases, the lesions usually become confluent, especially on the face and upper body. Brawny desquamation occurs during convalescence. 

Laboratory confirmation should be obtained for ALL cases. The following laboratory tests are recommended for confirming the diagnosis of measles:

· Measles virus culture (from blood or nasopharyngeal mucosal swab before day 4 of rash, or urine specimen before day 8 of rash)

· Measles IgG with significant rise (acute and convalescent serum pair)

· Measles IgM (serum ≥ 4 days after rash onset)

· Measles virus nucleic acid detection (PCR)

All tests can be performed at the WA State Public Health Laboratory. The choice of test will depend on when the patient presents during the course of the illness and local capacity for obtaining the specimen. Contact your local health jurisdiction or the ID State Public Health Laboratory for questions regarding testing: (208) 334-2235. More detailed information on laboratory testing can be found in Appendix B.
Treatment

There is no specific treatment for measles. Hydration and antipyretics are the mainstay of supportive care. Vitamin A supplementation given at the time of diagnosis can prevent blindness caused by corneal ulceration and keratomalacia and has been shown to significantly reduce measles fatality, especially in those who are malnourished. The following doses are recommended:

	Age
	Immediately
	Next Day

	< 6 months
	50,000 IU
	50,000 IU

	6—11 months
	100,000 IU
	100,000 IU

	≥ 12 months
	200,000 IU
	200,000 IU


Source: Control of Communicable Diseases Manual, 18th ed. (2004)
Prophylaxis of contacts 

Measles vaccine given within 72 hours of exposure may prevent disease or lessen severity and is recommended for all contacts who have not been fully immunized. Immune globulin should be considered within 6 days of exposure for those who are susceptible and have an increased risk of severe disease: pregnant women, infants < 1 year of age and immunocompromised persons.

Complications of Measles

Otitis media (7%) and pneumonia (6%) are the most common complications of measles and most often result from bacterial co-infection. Antibiotic treatment should be given promptly to those affected. Diarrhea is also common but does not usually require specific treatment other than rehydration. Encephalitis is rare (0.1%). Sub-sclerosing panencephalitis (SSPE) occurs in about 1/100,000 cases with onset several years after infection.
Reporting

Measles is an immediately notifiable condition. Providers should contact their local health district as soon as a case is suspected. Do NOT wait for lab confirmation before reporting.  The health department response to a suspected or clinical case should begin immediately to identify others who have been potentially exposed, determine vaccine status of all those who have been exposed and plan for further interventions including the administration vaccine or immunoglobulin. If the local health district is unavailable, providers should contact the ID Dept. of Health and Welfare at:  (800) 632-8000. 

Appendix A
RPMS Instructions
1. For patients 12-47 months old:

Select <Patients>

Select   <LLS, Patient Lists and Letters>

Select <2, Age Range>

Type in 12-47


(This will choose those who are at least 12 months but less than 48 months old; these should have 1 MMR)

Select <3, Patient Group>

Type 3,4 for active and inactive patients

Select <7, Immunizations Due>

Type mmr,mmrv to choose both types of MMR vaccination

Select <10, Additional Information>

Type  5,3,1,2 

(This will include the immunizations forecast, the immunizations received already, the patients telephone number and address)

Select <L> to generate a list of patients meeting the criteria

View or Print
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2. For patients 4-21 years old:

Select <Patients>

Select   <LLS, Patient Lists and Letters>

Select <2, Age Range>

Type Y for years, then type in 4-21



(This will choose those who are at least 4 years but less than 22 years old (born after 1989; these should have 2 MMR)

Select <3, Patient Group>

Type 3,4 for active and inactive patients

Select <7, Immunizations Due>

Type mmr,mmrv to choose both types of MMR vaccination

Select <10, Additional Information>

Type  5,3,1,2 

(This will include the immunizations forecast, the immunizations received already, the patients telephone number and address)

Select <L> to generate a list of patients meeting the criteria

View or Print

3. For patients 22-54 years old:

Select <Patients>

Select   <LLS, Patient Lists and Letters>

Select <2, Age Range>

Type Y for years, then type in 22-54



(This will choose those who are at least 22 years but less than 55 years old (born after 1956; these should have at least 1 MMR)

Select <3, Patient Group>

Type 3,4 for active and inactive patients

Select <7, Immunizations Due>

Type mmr,mmrv to choose both types of MMR vaccination

Select <10, Additional Information>

Type  5,3,1,2 

(This will include the immunizations forecast, the immunizations received already, the patients telephone number and address)

Select <L> to generate a list of patients meeting the criteria

View or Print

Appendix B

Laboratory Testing Information
Viral culture specimens 
Clinical specimens for virus isolation should be collected at the same time as samples taken for serologic testing. Because virus is more likely to be isolated when the specimens are collected within 3 days of rash onset, collection of specimens for virus isolation should not be delayed until laboratory confirmation is obtained. Viral culture specimens should not be collected if the opportunity to collect a specimen occurs more than 6 days after rash onset. In that setting, IgM and IgG (acute) followed by a second IgG (convalescent) sample 2-4 weeks later should be sent.
Measles virus can best be isolated from (in order of preference): throat, urine, and nasal specimens. Ideally, all three specimens should be collected for viral culture. NOTE: Flocked swabs are preferred for specimen collection. Viral Transport Media (VTM) containing ~1% protein (e.g., bovine serum albumin or gelatin) best supports measles virus.

1. Throat swab 
Vigorously swab tonsillar areas and posterior nasopharynx with a viral culturette. Use tongue blade to depress tongue to prevent contamination of swab with saliva. Place swab into VTM.

2. Urine specimen
Collect 10-40 ml of urine in a STERILE 50 ml centrifuge tube or a urine specimen container. First-morning voided specimens are ideal, but any urine collection is adequate. Have patient void directly into container, collecting from the first part of the urine stream if possible.

3. Nasal wash (two techniques)
Use a syringe attached to a small plastic tube and 2 ml of viral transport media (VTM). After placing VTM in the nostril, aspirate as much of the material as possible and rinse the tube with the original (2 ml) of VTM.
- OR -
Use sterile swabs to swab the nasopharynx and throat with either a viral culture swab or culturette. Do not use special (e.g., anaerobic) media. Place both swabs in a tube containing 2-3 ml of transport medium. The virus is extremely cell-associated, so attempt to swab the throat and nasal passages to collect epithelial cells. After swabbing, place the swab back in the transport sheath.
Detailed shipping information can be obtained from the ID State Public Health Laboratory or by phone at (208) 334-2235.
