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Please note that this document was written in August 2025 and the information included encompasses
the available information at the time of writing. This is an evolving situation and test availability,
requirements, and algorithms are subject to change. Contact your local public health authorities and
consult the U.S. Centers for Disease Control and Prevention (CDC) website for the most up-to-date
information or with questions.

1.

What is measles?

Measles, also known as rubeola, is a highly contagious infectious illness caused by Morbillivirus hominis,
a virus in the Paramyxoviridae family. The virus was renamed by the International Committee on
Taxonomy of Viruses in 2022 from Measles morbillivirus to Morbillivirus hominis (1). Measles virus is a
single-stranded, negative-sense, enveloped, non-segmented RNA virus. Humans are the only known
reservoir (2).

The virus is transmitted exclusively between humans, typically via respiratory droplets. Infectious

viral particles remain in the air and on surfaces for up to 2 hours. Immune naive persons exposed to a
space in which an infected case has been are more than 90% likely to become infected (2). The typical
incubation period for measles is 10-12 days after exposure to the development of prodromal symptoms.
These symptoms include fever and the three C’s: cough, coryza, and conjunctivitis. Koplik spots,

which are pathognomonic for measles, appear on the buccal mucosa usually 2-3 days before the rash
develops. The spots may persist for 1-2 days after the rash appears. The characteristic morbilliform rash



typically appears 14 days after exposure. This erythematous and maculopapular rash starts on the face
then progresses down the chest and to the extremities over ~24-48 hours (3).

Measles vaccination (e.g., measles, mumps, and rubella, also known as MMR) is highly effective at
preventing measles disease in children. The estimated vaccine effectiveness is 93-95% after one dose
and 97-99% after two doses. Following introduction of the measles vaccine in 1963, the incidence
decreased from 3,000 to 1.3 cases per 1,000,000 persons. After introducing the second dose in the late
1980s, the incidence fell to <1 per 1,000,000 persons. Measles was previously considered eliminated in
the United States by the Centers for Disease Control and Prevention (CDC) in 2000 (4, 5).

In about 5% of children, a mild, self-limited, erythematous maculopapular rash can develop after
receiving the first dose of MMR (3). This occurs typically within 7-14 days after administration of

the vaccine dose. The appearance of this rash may be accompanied by a low-grade fever, but other
symptoms, including the three C’s, are notably absent. The appearance of this rash is a benign immune
response to the vaccine itself. It does not indicate that the patient has developed an infection and the
patient is not considered to be contagious (3).

How often does measles occur in the U.S.?

CDC tracks both recent and historic U.S. measles cases on their website.

Measles was officially considered “eliminated” from U.S. since 2000, meaning there had not been
ongoing, domestic transmission for more than 12 months. Although the significant increase in cases
in 2025 has threatened U.S. elimination status, measles is still uncommon. When testing for measles
in an elimination setting and in the absence of known exposure, other causes of rash illness should be
considered in addition to measles (6).

When should public health be contacted by providers regarding a
suspected measles case?

In the U.S., measles is a mandatory, immediately notifiable disease for confirmed cases. Many
jurisdictions also recommend that providers contact their local health department as soon as a provider
suspects measles and before the patient leaves the facility (7, 8).

What tests are recommended for diagnosing active measles infection?

Measles nucleic acid amplification tests (NAATs) and IgM serology are the recommended tests for
diagnosing active measles infection, and it is recommended that both be performed in cases of
suspected active measles infection.

NAAT is most diagnostically sensitive if the appropriate specimen (see Table below) is collected
promptly after rash onset. Although the yield decreases with time, NAAT may still be able to detect
measles RNA up to 14 days after rash onset (9). Breakthrough cases of natural measles infection in
vaccinated individuals are expected to test positive by NAAT, despite lower viral loads compared to
vaccine-naive cases (10).

Serum for measles IgM should be collected as soon as a measles case is suspected. However, specimens
collected within 3 days of symptom onset may vyield false negative IgM serology results in up to 23%

of cases (11). Therefore, a second specimen should be collected 3-10 days after symptom onset if the

initial IgM test was performed within 3 days of rash onset and was negative (9). Measles IgM may remain
detectable 4-5 weeks after appearance of rash, though in previously vaccinated individuals this period
may be shorter (11). It is expected that most previously vaccinated individuals will have detectable measles
IgM when tested within the first 10 days of symptom onset in a natural measles virus infection (12).

Measles IgM testing in elimination settings, such as the U.S., may also yield false positive results due to
cross reactivity with other antigens. Performing NAAT in parallel and considering other potential causes
of rash illness are recommended to resolve potential false positive results (13).
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Testing for measles by both IgM serology and NAAT is recommended in immunocompromised patients,
though IgM may be falsely negative (14).

In the rare instances in which subacute sclerosing panencephalitis is suspected, serum and cerebrospinal
fluid (CSF) should be tested for measles IgG antibody (15).

What is the role of IgG measles serology?

A single positive measles-specific IgG result is considered definitive laboratory evidence of immunity
and is routinely accepted for employee clearance, school entry, and outbreak contact management.
Because IgG antibody appears after the initial phase of illness or vaccination and persists for life, the
absence or equivocal presence of measles-specific 1gG signifies susceptibility and may prompt further
discussions with public health personnel regarding post exposure prophylaxis (PEP) and/or treatment
recommendations (16).

Measles IgG is not preferred in the diagnosis of active measles infection. However, either measles IgG
seroconversion or a fourfold or greater increase in IgG titer between acute and convalescent specimens
is considered supportive evidence of a recent infection. If performed, the acute serum sample should be
collected within 7 days after onset of the rash and the convalescent sample should be collected 14 to 30
days later (17).

Previously, in special situations, IgG avidity testing has been used to help distinguish recent infection
or recent vaccination (low avidity) from secondary vaccine failure (i.e. infection breakthrough despite
producing high avidity IgG) (16). IgG avidity testing may not be available for clinical testing and is

not recommended for routine use. As of August 2025, the CDC does not offer an IgG avidity test for

clinical use.

What is/are the recommended specimen type(s) when testing for

measles?

The recommended specimen type(s) and the preferred test method depends on the clinical indication
and application for testing. See table 1.

Table 1: Recommended specimen types and measles testing methods

Application

Method

Specimen Type(s)

Notes

Diagnosing active
infection

NAAT
(nucleic acid
amplification
test)

Throat or NP
(nasopharyngeal) swabs
and urine; see notes.

Most sensitive when collected after rash onset; respiratory
specimen is preferred 0-5 days after rash onset; respiratory
plus urine 5-9 days aftert onset.

Serology (IgM)

Serum

Serum collected for serology testing cannot be used for
NAAT.

Serology (IgG)
*Not routinely
recommended

Acute and convalescent
serum

Measles IgG is not the preferred method for diagnosing
infection. Acute (within 7 days after rash onset) and
convalescent (14-30 days after acute) serum testing can
offer supportive evidence of infection when NAAT and IgM
are inconclusive.

Diagnosing
subacute
sclerosing
panencephalitis

Serology (IgG)

Serum and cerebrospinal
fluid

Determining
immunity

Serology (IgG)

Serum

Differentiating
between vaccine-
derived rash and
active measles
infection

NAAT
(nucleic acid
amplification
test)

Throat or NP
(nasopharyngeal) swabs
and urine; see notes.

Not all NAAT differentiate between wild-type and vaccine
strain viruses. Contact the local health department if test
selection guidance is needed. Consider ordering this test
in patients who were exposed to wild-type measles after
recent vaccination (18).




10.

11.

What are associated clinical laboratory findings?

According to the CDC, some documented abnormal laboratory findings have included lymphopenia and
leukopenia, elevated C-reactive protein, and mildly elevated liver enzymes. Thrombocytopenia has been
reported in a few cases (4, 8).

Where can measles be tested?

Public health, commercial, and some clinical laboratories offer serologic testing for measles. Public
health and commercial laboratories offer molecular testing for measles, with limited performance at
individual clinical laboratories. Molecular testing is also available through the APHL/CDC Vaccine-
Preventable Disease (VPD) Reference Centers in California, New York, Minnesota, and Wisconsin. These
centers were established by the CDC and APHL to provide diagnostic and characterization testing

for measles. Laboratories should send residual positive specimens to their public health laboratory for
additional nucleic acid sequencing-based characterization to assist in outbreak response and ongoing
global surveillance.

What tests are used to differentiate between MMR vaccine-derived rash
versus true measles infection?

Differentiating between vaccine-related rash and natural infection is not routinely required. If recently
vaccinated (within the prior 21 days), the rash may be assumed to be related to the MMR vaccine.
However, in recently vaccinated patients who were exposed to a known measles case or during
outbreak situations, testing for wild-type virus may be indicated. Traditionally, vaccine reactions have
been confirmed by broad measles NAAT followed by sequencing to determine the genotype. A more
rapid method is a NAAT for specific detection of measles vaccine strains (MeVA) that can discriminate
between vaccine and wild-type strains (18).

The MeVA test, which specifically detects measles vaccine strains, should be performed only on
specimens collected from patients with a suspected vaccine reaction (i.e., a febrile rash illness occurring
within 21 days after vaccination with a measles-containing vaccine) in a person also potentially exposed
to wild-type measles virus, e.g., in an outbreak setting. The need for this testing should be discussed
with local or state public health authorities. When indicated, the MeVA test should be performed

in parallel with a standard measles NAAT, as a reflex test following a standard measles NAAT, or
simultaneously if a single test that both detects and differentiates MeVA and wild-type measles virus is
available. The MeVA test is currently being offered by the CDC, the VPD Reference Centers described
above, and by some state public health laboratories. MeVA and MeV PCR testing may also be available
at commercial reference laboratories.

Should asymptomatic people who have been exposed to measles virus
be tested for measles infection?

No, asymptomatic people should not be tested, including close contacts of a confirmed case (19, 20).
Post-exposure prophylaxis may be appropriate; providers should coordinate this with local public health
authorities (21).

What laboratory precautions are recommended for handling specimens
that potentially contain measles virus?

Clinical laboratory workers face increased exposure risks during outbreaks, particularly when handling
throat and nasopharyngeal swabs and blood samples from infectious patients. These risks are
significantly heightened during tasks involving respiratory specimens that generate aerosols, especially
if such procedures are performed outside of biosafety cabinets. All respiratory specimens should be
treated as potentially containing respiratory viruses, including measles virus, and laboratories should
follow Biosafety Level 2 (BSL-2) precautions when handling specimens (22). Whenever aerosol-
generating procedures (e.g., vortexing) are conducted, specimens must be processed in a Class Il
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biosafety cabinet equipped with HEPA-filtered exhaust air. Documented immunity to measles, through
vaccination or prior infection, in laboratory team members is another important level of protection (23).

References

1.

10.

1.

12.

13.

14.

15.

16.

17.

International Committee on Taxonomy of Viruses (ICTV). Current ICTV Taxonomy Release. https:/ictv.
global/taxonomy/. Accessed 06/26/2025.

Hickman CJ IJ. 2019. Measles and Rubella Viruses, Manual of Clinical Microbiology, 12th ed. ASM Press,
Washington DC.

Strebel PM, Orenstein WA. 2019. Measles. N Engl J Med 381:349-357.

Katz SL, Hinman AR. 2004. Summary and conclusions: measles elimination meeting, 16-17 March 2000. J
Infect Dis 189 Suppl 1:543-7.

Phadke VK, Bednarczyk RA, Salmon DA, Omer SB. 2016. Association Between Vaccine Refusal and
Vaccine-Preventable Diseases in the United States: A Review of Measles and Pertussis. Jama 315:1149-58.

CDC. 08/06/2025. Measles Cases and Outbreaks. https:./www.cdc.gov/measles/data-research
index.html#:~:text=Measles%20was%200fficially%20eliminated%20from%20the%20United%20
States.contracts%20measles%20abroad%20and%20returns%20to0%20the%20country. Accessed
08/07/2025.

CDC. 2024. Measles (Rubeola): For Public Health Professionals. https:/www.cdc.gov/measles/php
guidance/index.html. Accessed 07/30/2025.

Texas Health and Human Services. 2025. Confirmed Case of Measles - January 2025. https:./www.dshs.
texas.gov/news-alerts/confirmed-case-measles-january-2025. Accessed 07/31/2025.

CDC. 2024. Laboratory Testing for Measles. https:/www.cdc.gov/measles/php/laboratories/index.html.
Accessed 07/31/2025.

Sundell N, Dotevall L, Sansone M, Andersson M, Lindh M, Wahlberg T, Tyrberg T, Westin J, Liljeqgvist J,
Bergstrom T, Studahl M, Andersson LM. 2019. Measles outbreak in Gothenburg urban area, Sweden, 2017
to 2018: low viral load in breakthrough infections. Euro Surveill 24.

Helfand RF, Heath JL, Anderson LJ, Maes EF, Guris D, Bellini WJ. 1997. Diagnosis of measles with an IgM
capture EIA: the optimal timing of specimen collection after rash onset. J Infect Dis 175:195-9.

Erdman DD, Heath JL, Watson JC, Markowitz LE, Bellini WJ. 1993. Immunoglobulin M antibody response
to measles virus following primary and secondary vaccination and natural virus infection. J Med Virol
41:44-8.

CDC. 05/09/2024. Measles Serology Testing. https:/www.cdc.gov/measles/php/laboratories/serology.
html. Accessed 07/30/2025.

Pergam SA, Englund JA, Kamboj M, Gans HA, Young JH, Hill JA, Savani B, Chemaly RF, Dadwal
SS, Storek J, Duchin J, Carpenter PA. 2019. Preventing Measles in Immunosuppressed Cancer and
Hematopoietic Cell Transplantation Patients: A Position Statement by the American Society for
Transplantation and Cellular Therapy. Biol Blood Marrow Transplant 25:e321-e330.

CDC. 1982. Subacute Sclerosing Panencephalitis Surveillance -- United States. Morbidity and Mortality
Weekly Report 31:585-588.

CDC. 2025. Chapter 7: Measles, Manual for the surveillance of vaccine preventable diseases.

CDC. 2025. Chapter 22: Laboratory Support for Surveillance of Vaccine-Preventable Diseases, Manual for
the Surveillance of Vaccine-Preventable Diseases.

Ul


https://ictv.global/taxonomy/
https://ictv.global/taxonomy/
https://www.cdc.gov/measles/data-research/index.html#:~:text=Measles%20was%20officially%20eliminated
https://www.cdc.gov/measles/data-research/index.html#:~:text=Measles%20was%20officially%20eliminated
https://www.cdc.gov/measles/data-research/index.html#:~:text=Measles%20was%20officially%20eliminated
https://www.cdc.gov/measles/php/guidance/index.html
https://www.cdc.gov/measles/php/guidance/index.html
https://www.dshs.texas.gov/news-alerts/confirmed-case-measles-january-2025
https://www.dshs.texas.gov/news-alerts/confirmed-case-measles-january-2025
https://www.cdc.gov/measles/php/laboratories/index.html
https://www.cdc.gov/measles/php/laboratories/serology.html
https://www.cdc.gov/measles/php/laboratories/serology.html

18. Roy F, Mendoza L, Hiebert J, McNall RJ, Bankamp B, Connolly S, Ludde A, Friedrich N, Mankertz A, Rota
PA, Severini A. 2017. Rapid Identification of Measles Virus Vaccine Genotype by Real-Time PCR. J Clin
Microbiol 55:735-743.

19. New Jersey Department of Health Vaccine Preventable Disease Program. 03/06/2025. Measles
Laboratory Testing FAQs. https:/www.nj.gov/health/measles/documents/measles_lab_testing faqg.pdf.
Accessed 08/05/2025.

20.Maryland Department of Health and Mental Hygiene. 05/2017. Local Health Department Guidelines
for the Epidemiological Investigation and Control of Measles. https:./www.nj.gov/health/measles
documents/measles_lab_testing fag.pdf. Accessed 07/31/2025.

21. CDC. 03/07/2025. Expanding Measles Outbreak in the United States and Guidance for the Upcoming
Travel Season. https:/www.cdc.gov/han/php/notices/han00522. html#:~:text=CDC%20recommends%20
collecting%20either%20a.may%20improve%20sensitivity%200f%20testing. Accessed 08/04,/2025.

22.CDC and NIH. 2020. Biosafety in Microbiological and Biomedical Laboratories, 6th ed.

23.US Department of Labor Occupational Safety and Health Administration. Measles. https:/www.
osha.gov/measles/control-prevention#:~:text=Workers%20handling%20samples%20containing%20
Measles,and%20Biomedical%20Laboratories%20(BMBL). Accessed 07/31/2025.



https://www.nj.gov/health/measles/documents/measles_lab_testing_faq.pdf
https://www.nj.gov/health/measles/documents/measles_lab_testing_faq.pdf
https://www.nj.gov/health/measles/documents/measles_lab_testing_faq.pdf
https://www.cdc.gov/han/php/notices/han00522.html#:~:text=CDC%20recommends%20collecting%20either%20a
https://www.cdc.gov/han/php/notices/han00522.html#:~:text=CDC%20recommends%20collecting%20either%20a
https://www.osha.gov/measles/control-prevention#:~:text=Workers%20handling%20samples%20containing%20
https://www.osha.gov/measles/control-prevention#:~:text=Workers%20handling%20samples%20containing%20
https://www.osha.gov/measles/control-prevention#:~:text=Workers%20handling%20samples%20containing%20

