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Objectives

● Manage recognizing measles early in disease course and next steps

● Prepare for appropriate infection prevention strategies/scenarios 

● Characterize appropriate steps to assess immunity in various patients
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WHO calls immunization a 

“global health and 

development success story,” 

responsible for preventing 3.5-5 

million deaths each year.



In the 1950s, 400-500 individuals in the US died of 

measles annually, with 3-4 million infected. The 

number of deaths plummeted to 110000 

globally in 2017, and it was eliminated from the 

US in 2000. 
1/3 of measles cases are complicated by pneumonia, 

encephalitis

1994-2001: childhood immunizations prevented an 

estimated 381 million illnesses, 855,000 deaths, 

and saved $1.65 trillion in societal costs
Gostin LO, Ratzan SC, Bloom BR. Safe Vaccinations for a 
Healthy Nation: Increasing US Vaccine Coverage 
Through Law, Science, and Communication. JAMA. 
2019; 321(20):1969-1970.

“Memory can 

be dangerously 

short.”
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FAQ#1: When 

should we suspect 

measles?



Incubation and Exposure 

Prodrome

Incubation 11-12 
days

Fever, cough, 
coryza, conjunctivitis

Koplik spots 2-3 
days after symptoms 

start

Rash

Usually 2-4 days 
after prodrome

Lasts 5-6 days

Infectivity

4 days before and 4 
days after rash

Complications: 
diarrhea, otitis 

media; pneumonitis, 
encephalitis, death

https://www.cdc.gov/measles/media/pdfs/2024/08/Measles-Clinical-Diagnosis-FS-508_updated-7.24.24.pdf



Pathophysiology

● Inhaled virus infects the respiratory tract’s 
lymphocytes, dendritic cells, and alveolar 
macrophages.

● Then spreads to adjacent lymphoid tissue and 
disseminates throughout the bloodstream resulting in 
viremia and spread to distant organs. 

● Virus transfers from lymphs and dendritic cells to 
epithelial cells of the respiratory tract

○ Virus shed and expelled as respiratory droplets 
during coughing, sneezing

● Appearance of fever coincides with viremia

● Rash occurs after dissemination and is due to 
perivascular and lymphocytic infiltrates

● Measles is known to induce immunosuppression for 
weeks to months, even years.

○ Causes increased susceptibility to secondary 
bacterial infection



● Subacute sclerosing panencephalitis

○ Vaccine protection: Bellini WJ et al. 

Journal of Infectious Diseases. 2005; 

192(10):1686-1693.

● Immune amnesia

○ Mina MJ et al. Science. 2019; 

366(6465): 599-606.





What to do if you suspect measles (Prisma Health)



Measles Testing Options

● State lab

○ Once DPH evaluates and takes it on as a case

● LabCorp

○ ~4 day turnaround



Measles PCR Testing

● Preferred method of testing for measles

● Must use Viral Transport Media

○ pink

● Appropriate specimens:

○ NP

○ Throat 

○ Urine

● Most sensitive within 3 days of rash onset

○ Can be performed up to 10 days after rash onset

https://www.cdc.gov/measles/php/laboratories/



Measles IgM Testing

Should only be used in conjunction with PCR

• Can have false negatives when performed too early 
in disease state

• Can have false positives with other viral infections

• Parvovirus

Most sensitive when rash has been present at 
least 3 days





Report to Region where patient lives, 

not where the facility is located



FAQ#2: Isolation 

precautions? An answer in 

two parts: pre and post



Before the first 

measles 

cases…
(at hire, really)

● Check with employee health to 

ensure your HCW have 

documented immunity to measles

○ Written documentation with 2 

doses of measles virus containing 

vaccine (the first dose 

administered at age ≥12 months; 

the second dose no earlier than 

28d after the first dose)

○ OR

○ Laboratory evidence of immunity 

(IgG)

○ OR

○ Laboratory confirmation of 

disease

○ OR birth before 1957

https://www.cdc.gov/infection-control/hcp/measles/index.html



Infection Prevention

● Healthcare Workers (HCW) are paid/unpaid persons working in healthcare settings 

who have the potential for exposure to patients and/or to infectious materials, 

including body substances, contaminated medical supplies and equipment, 

contaminated environmental surfaces, or contaminated air

● HCW are at risk for exposure to/transmission of vaccine-preventable diseases

● Employers/HCW had shared responsibility to prevent occupationally acquired 

infections and avoid causing harm to patients by taking reasonable precautions to 

prevent transmission of vaccine-preventable diseases

MMWR. 2011; 60(7):1-45.



Recommendations

The recommendations for vaccination (2 categories)

1) those diseases for which routine vaccination or documentation of immunity is 

recommended for HCP because of risks to HCP in their work settings and, should HCP 

become infected, to the patients they serve 

○ Vaccines recommended in the first category are hepatitis B, seasonal influenza, measles, 

mumps, and rubella, pertussis, and varicella vaccines.

2) those diseases for which vaccination of HCP might be indicated in certain 

circumstances. 

○ Vaccines in the second category are meningococcal, typhoid, and polio vaccines. 

MMWR. 2011; 60(7):1-45.



Occupational Safety and Health Administration (OSHA)

● Section 5(a)(1): imposes general duty to employers to provide a safe and healthy 

workspace and protect employees against workplace hazards that could cause an 

accident or illness that would most likely result in death or serious physical harm

○ Employees are protected by vaccines

○ …employee can claim serious consequences from vaccination makes it UNSAFE



MMWR. 2011; 60(7):1-

45.



If patient is in office/at 

home, call prior to 

sending to hospital/ER 

etc to limit exposures!



When Suspecting Measles:

1. Immediately mask and isolate the patient in a room with a closed door.

2. Only allow healthcare workers with presumptive evidence of measles immunity to 

attend to the patient, and they must use N95.

3. Evaluate the patient and order measles confirmatory testing (throat/NP swab for RT-

PCR and serum for IgM measles testing).

4. Contact infection prevention at your facility.

5. Immediately report this suspected case to your local/state health department.

https://www.cdc.gov/measles/media/pdfs/2024/08/Measles-Clinical-Diagnosis-FS-508_updated-7.24.24.pdf



Definitions

● “Healthcare settings” refers to places where 

healthcare is delivered and includes, but is 

not limited to, acute care facilities, long-

term acute care facilities, inpatient 

rehabilitation facilities, nursing homes and 

assisted living facilities, home healthcare, 

vehicles where healthcare is delivered (e.g. 

mobile clinics), and outpatient facilities, 

such as dialysis centers, physician offices, 

and others

● Definition of exposure to measles for HCP in 

healthcare settings: HCP exposures to 

measles in healthcare setting include 

spending any time while unprotected:

○ In a shared air space with an 

infectious measles patient at the 

same time

○ In a shared air space vacated by an 

infectious measles patient within the 

prior 2 hours 

https://www.cdc.gov/infection-control/hcp/measles/index.html



Minimizing potential exposures

https://www.cdc.gov/infection-control/hcp/measles/index.html

If scheduling appointments, provide instructions over the phone for arrival

• Including: which entrance to use, precautions including droplet mask

Upon arrival

• Provide droplet mask and separate from other patients

Transfer into airborne infection isolation room (AIIR, i.e. negative pressure, 6-
12 air exchanges/hour with exhaust outside) as soon as possible

• Patient can then remove face mask once in the AIIR

• If AIIR is not available, put into a room with a HEPA filter, keep the mask on, and once out of 
the room, let it sit for 2 hours before terminal clean



Considerations: shared air space

Keep in mind what is a shared air space or shared air handling 
system

Emergency department: patient waiting space, triage, HCP work 
areas, multiple individual rooms 

Humidity, air flow dynamics also important

Distance from source patient



Healthcare Personnel

● N95

● As certified by NIOSH 

and fit tested by OSHA 

standards

● If patient is 

transported, they 

wear droplet mask 

with shortest 

route/limited exposure 

to non-essential 

personnel.

https://www.cdc.gov/infection-control/hcp/measles/index.html



Duration of 

Isolation

● Duration:

○ Rash onset is considered Day 0

○ Patient should be isolated 

(airborne in hospital, individual 

room at home) for 4 days after 

rash onset

○ Immunocompromised patients 

should remain in isolation the 

entire duration of illness

○ No visitors unless they are 

necessary for the patient’s well 

being and care

■ Should have presumptive 

evidence of immunity as well

https://www.cdc.gov/infection-control/hcp/measles/index.html



Post-Exposure Prophylaxis

● Measles vaccine if given within 72 hours of exposure will provide protection

● In measles outbreak, you can give MMR to children 6-11 months of age but will not 

count toward 2 dose series

● Immune globulin (IG) can be given IM to prevent or modify measles in a susceptible 

person within 6 days of exposure. 

○ IG is indicated for susceptible household or other close contacts of patients with measles

■ contacts < 1 year of age

■ pregnant women

■ immunocompromised hosts

■ other people for whom measle vaccine is contraindicated

● If IG not available you can give IVIG 400 mg/kg

https://www.cdc.gov/measles/media/pdfs/2025/05/hcp-caring-for-patients-measles-fact-sheet.pdf



FAQ#3a: Immunity 

in HCW



Born before 

1957…? 
(and not just them!)

● Consider vaccinating HCP born 

before 1957 who do not have 

other evidence of immunity to 

measles

● During a measles outbreak, 2 

doses of measles virus-containing 

vaccine are recommended for all 

HCP, regardless of year of birth

https://www.cdc.gov/infection-control/hcp/measles/index.html



FAQ#3b: Immunity 

in Patients



Measles Vaccines

● Composition: Live virus

● Efficacy: 95% (range 90-98%)

● Duration of immunity: lifelong

● Schedule: 2 doses

○ 12 -15 months

○ 4-6 years

● Co-administered with mumps and 

rubella (MMR)

1963

Live 
attenuated 
(Edmonston 
B) and killed 
vaccine 
licensed

1965

Live further 
attenuated 
(Schwarz) 
vaccine

1967

Killed 
vaccine 
withdrawn 
(poor 
protection)

1968

Live further 
attenuated 
vaccine 
(Edmonston-
Enders 
strain)

1971

Licensure of 
combined 
MMR (MMR-
I)

1978

Change of 
rubella strain 
(MMR-II)

1989

Two dose 
schedule

2005

MMRV 
licensed

Pink Book.



1989

● Significant resurgence (18,193 cases) with 40% being in vaccinated 

● Blame placed on:

○ Failure of vaccine programs

○ Vaccine failure

■ Continued to report 95% effectiveness of vaccine

● Experimental vaccine used in CDC studies in Los Angeles in minority children

○ Unlicensed and parents were not made aware

○ Meant to have high dose to overcome maternal antibodies leading to vaccine failure

○ Halted study in 1991

● ACIP updated recommends for two doses prior to school entry

○ First dose at 15 months, second dose at 4-6yo

■ 1st dose subsequently updated to be 12-15 months

https://www.nvic.org/disease-vaccine/measles/history-vaccine



Immunity/Indications for revaccination

● Measles Immunity ● Revaccination

● Born before 1957

● Documentation of physician-

diagnosed measles

● Serologic evidence of immunity

● Documentation of receipt of 

measles containing vaccine (2 

doses)

● Vaccinated before the first birthday

● Vaccinated with killed measles 

vaccine

● Vaccinated prior to 1968 with an 

unknown type of vaccine

● Vaccinated with IG in addition to a 

further attenuated strain or vaccine 

of unknown type

● Receipt of chemotherapy/CAR-T at 

>6mo from completion of therapy

Pink Book.



● Longitudinal analysis for viral antigens vaccinia, measles, mumps, VZV, EBV

● 45 subjects for period up to 26 years (blood was banked annually)

● Measured antigen-specific memory B cells by means of limiting-dilution analysis and 

compared memory B cell frequencies to their corresponding serum antibody levels

● Majority of patients had recovered from viral infections

● 96% were seropositive

● None had significant decline in measles-specific antibodies and is estimated that 

protective levels would be maintained for life (estimated half-life 3014 years [95% CI: 

104-infinity])

NEJM. 2007; 357:1903-15.



Serologies

● 2-7% children who receive only one dose fail to respond to it

○ A single dose is effective at reducing measles transmission, two dose strategy necessary 

for elimination of indigenous transmission

● Per the CDC, >99% persons receiving 2 doses of measles vaccine (1st dose after 1st 

birthday) develop serologic evidence of immunity

● Titer is lower in vaccine induced immunity than natural disease

● Both serologic and epidemiologic evidence indicated that vaccine-induced 

immunity appears to be long-term and probably lifelong in most persons.

● Most vaccinated persons who appear to lose antibody show an anamnestic immune 

response upon revaccination, indicating that they are probably still immune.

○ Studies show annual loss of seroprevalence 0.009

○ Persons with no detectable antibody manifest secondary immune response on 

revaccination or exposure

Pink Book. Plotkin’s Vaccines, 8th ed (2024).



Diving deeper
Haralambieva IH, Ovsyannikova IG. The genetic basis 

for interindividual immune response variation to 
measles vaccine: new understanding and new 

vaccine approaches. Expert Rev Vaccines 2013; 
12(1): 57-70.

● Estimates of the immunogenicity of the 

current, live-attenuated measles vaccines 

vary substantially. Our laboratory found 

only 81% to be seropositive in a sample of 

1490 school-aged children all having had a 

single dose of measles-containing vaccine 

received at 12 months or later in life; of the 

remaining 19% who were seronegative, one 

in five who received a second dose 

remained seronegative

● Various studies estimate anywhere from 2 to 

10% of those vaccinated with two doses fail 

to develop protective humoral immunity, 

and those antibody levels wane over time, 

which can result in infection

● In our evaluation of 763 healthy school-

aged children in Rochester (MN, USA), all 

previously vaccinated with two doses of 

MMR, only 91.1% demonstrated protective 

humoral immunity

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3570049/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3570049/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3570049/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3570049/


“Immunogenetics”

● Polymorphisms in the HLA genes are a possible explanation for inter-individual 

variations in vaccine-inducated adaptive immune responses

● Twin studies estimate heritability for antibody responses to measles vaccine ~89%

○ SNPs and HLA alleles explain approximately 30% interindividual variability in measles-

specific humoral immune responses

● Population based studies have identified key HLA haplotypes

○ B*8, B*13, B*44, DRB1*03, DQA1*0201 alleles have lower vaccine antibody responses

○ Class I B*7 and class II DQA1*0101 and DPA1*0202 alleles have high measles vaccine 

antibody responses

○ HLA homozygosity may contribute to decrease in antibody responses

○ Obviously multifactorial influences and more studies are necessary

● All of these findings are evidence that measles vaccine immune response is subject to 

regulation by multiple inter-related genes, genetic variants and gene networks, as is 

expected for complex biological processes such as infectious disease and immune 

response.
Haralambieva IH, Ovsyannikova IG. The genetic basis for interindividual immune response variation to measles vaccine: new understanding and new vaccine approaches. Expert Rev Vaccines 2013; 12(1): 57-70.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3570049/


Immunogenetics and other concerns

● Genetic ancestry may also play a significant role in measles vaccine responses.

One cohort study found that Caucasians and most Hispanics, ethnic groups which 

represent nearly 80 percent of the U.S. population, showed significantly lower humoral 

and cellular responses to MMR vaccination than African Americans.

● Measles virus (MeV) has eight clades (A-H) and the clades are further divided into 23 

genotypes

○ Sera from vaccinated individuals neutralize all the clades, the efficacy varies from clade 

to clade

○ Newer strains show epitopes that are not shared by vaccine strains

● 1999, Europe: Highly vaccinated population shows decay of antibodies without 

exposure to wild virus (which prompts mild to no symptoms); estimated protection of 

vaccine induced protection in the absence of re-exposure is 25 years

○ Confirmed in 2002 in Japan: “asymptomatic measles infections occur even in the adult 

population with unexpectedly high frequency”
Voight EA, Ovsyannikova IG. Genetically defined race, but not sex, is associated with higher humoral and cellular immune responses to measles vaccination. Vaccine Sept. 22, 2016; 34(41): 4913-4919.

Kulkarni RD, Ajantha GS. Global eradication of measles: Are we poised?. Indian J Med Microbiol 2017; 35(1): 10-16.

Mossong J, Nokes DJ. Modeling the impact of subclinical measles transmission in vaccinated populations with waning immunity. Am J Epidemiol Dec. 1999; 150(11): 1238-1249.

Sonoda S, Kitahara M, Nakayama T. Detection of measles virus genome in bone-marrow aspirates from adults. J Gen Virol Oct. 1, 2002; 83: 2485-2488.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5278779/
https://pubmed.ncbi.nlm.nih.gov/28303812/
https://www.ncbi.nlm.nih.gov/pubmed/10588085
https://jgv.microbiologyresearch.org/content/journal/jgv/10.1099/0022-1317-83-10-2485#tab2


There is not enough information about 

what drives a vaccine response, a vaccine 

non-response, adverse events following 

vaccination and the many complex 

interactions between immune function-

related components known at this time.

Haralambieva IH, Kennedy RB. Variability in Humoral Immunity to Measles Vaccine: New Developments. Trends Mol Med Dec. 

2015; 21(12): 789-801.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4679650/


https://www.nvic.org/disease-vaccine/measles/how-effective



● Of the non-imported cases—

5.9% were transmitted in US healthcare facilities. 

● 29 measles infections in HCP due to 

occupational exposures, 1 of whom 

transmitted measles to a patient

● Of the 29, 65.5% had adequate presumptive 

immunity

● 5 measles cases in HCP with non-

occupational exposures who had the 

potential to pass it on to their patients

● Expenses: furlough, time spent reviewing for 

immunity, time spent conducting serologic 

testing and administering vaccines

CID. 2015; 61: 615-618. 



At least 3% of measles cases this year were in people who were fully vaccinated, CDC says - CBS News

https://www.cbsnews.com/news/measles-cases-fully-vaccinated-3-percent-cdc/




Timing of vaccination



FAQ#4: Any 

treatment?



Treatment of 

Measles

● No specific anti-viral therapy available

● Measles is susceptible in vitro to ribavirin

○ severely affected and 

immunocompromised children with 

measles

● Vitamin A treatment in children with resource-

limited countries has been associated with 

decreased morbidity/mortality

● WHO recommends vitamin A therapy (once daily 

x 2 days) for all children with acute measles. Give 

once daily x 2 days at the following doses: 

○ 200,000 IU for children ≥ 12 months

○ 100,000  IU for infants 6-11 months of age

○ 50,000 IU for infants younger than 6 months 

of age

○ An additional dose should be given 2-4 

weeks later for children with Vitamin A 

deficiency

https://www.cdc.gov/measles/media/pdfs/2025/05/hcp-caring-for-patients-measles-fact-sheet.pdf





Ribavirin

● Broad spectrum antiviral

● Works in vitro

● Clinical data lacking

○ Forni et al reported 6 adult cases in NYC in 1991 on mechanical ventilation with 5 patients 

improving

■ Confounded by HIV status (1 or 2 of them presumed positive)

■ “Therapy with IV ribavirin was well tolerated by our patients and was associated with reversal of 

respiratory compromise”

● It is NOT approved in the US by the FDA, but can be used IV through EIND or orally 

(commercial preparation)

https://www.cdc.gov/measles/media/pdfs/2025/05/hcp-caring-for-patients-measles-fact-sheet.pdf  ; Forni AL, Schluger NW, Robert RB. CID. 1994; 19(3): 454-462.

https://www.cdc.gov/measles/media/pdfs/2025/05/hcp-caring-for-patients-measles-fact-sheet.pdf


Be Ready for Measles Toolkit 



Transitioning…

AHEC modules



Immunization and Vaccine Information 
for Healthcare Professionals

https://www.scahec.net/learn/programs

Basic discussions about vaccine technology and safety, but additional 

content on pediatrics, pregnancy, travel, immunocompromised patients and 

more

Free CE is available for most disciplines!
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