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Abstract
Rubella is the leading cause of vaccine-preventable birth defects. 

Rubella virus infection during pregnancy can result in miscarriage, 
fetal death, stillbirth, or a constellation of birth defects known as 
congenital rubella syndrome (CRS). Vaccination is the primary 
method for preventing rubella and CRS, and a single dose of 
rubella-containing vaccine (RCV) provides lifelong protection. In 
2024, the World Health Organization recommended introduction 
of RCV in all countries. Achieving rubella elimination is a priority 
of the Immunization Agenda 2030. This report summarizes 
global progress toward elimination of rubella and CRS during 
2012–2024. During this period, the number of countries that 
introduced RCV increased from 132 of 194 (68%) to 179 
(92%), and global coverage with the first routinely scheduled 
dose of RCV rose from 39% to 73%. The number of reported 
rubella cases declined by 66%, from 94,277 in 2012 to 31,593 
in 2024, with large outbreaks increasingly concentrated in fewer 
countries and geographic shifts observed as vaccine introductions 
advanced. Modeled estimates suggest that CRS cases declined by 
approximately 70% during the same period. Since 2012 when 
accelerated rubella control activities began, 117 of 194 (60%) 
countries have verified elimination of endemic rubella virus 
transmission. Despite this, in 2024, approximately 21 million 
infants aged 12–23 months lived in the 15 countries that had not 
introduced RCV. Although substantial progress has been made, 
achieving and sustaining rubella and CRS elimination will require 
RCV introduction in all the remaining countries and continued 
commitment from all countries to strengthen immunization and 
surveillance systems.

Introduction
Rubella is a febrile rash illness and is the leading cause of 

vaccine-preventable birth defects worldwide (1). Although 

rubella often manifests as a mild illness in children and adults, 
infection with rubella virus during pregnancy, especially during 
the first trimester, can result in miscarriage, fetal death, still-
birth, or a constellation of birth defects known as congenital 
rubella syndrome (CRS). Vaccination is the most effective 
means of preventing rubella and CRS. A single dose of rubella-
containing vaccine (RCV) provides lifelong immunity and vac-
cination is the cornerstone of global elimination strategies (2).

In 2011, the World Health Organization (WHO) recom-
mended introduction of RCV in countries that had achieved 
and could sustain high measles vaccination coverage, generally 
defined as ≥80% coverage with the first dose of a measles vaccine 
delivered through routine vaccination services or supplementary 
immunization activities, while establishing CRS surveillance (2). 
This recommendation accelerated rubella vaccine introduction and 
elimination efforts. In 2024, WHO’s Strategic Advisory Group of 
Experts on Immunization (SAGE) removed the measles vaccina-
tion coverage precondition and recommended that all countries 
introduce RCV into their routine immunization program. SAGE 
also reinforced the importance of conducting a wide age-range 
vaccination campaign at the time of RCV introduction to rapidly 
reduce population susceptibility and accelerate CRS prevention (3).

https://www.cdc.gov/mmwr/mmwr_continuingEducation.html
https://www.cdc.gov/global-rubella-vaccination/data-research/facts-stats/index.html
https://www.cdc.gov/global-rubella-vaccination/data-research/facts-stats/index.html
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To guide and sustain these efforts, the Measles and Rubella 
Strategic Framework 2021–2030 (4) was developed under the 
Immunization Agenda 2030 (5) and identified rubella elimina-
tion as a core global objective. By 2024, five of the six WHO 
regions had formally adopted rubella elimination goals (6). In 
2025, the Eastern Mediterranean Region adopted a regional 
rubella elimination goal, resulting in the establishment of formal 
elimination targets in all six WHO regions.* This report updates 
a previous global assessment of progress toward rubella and CRS 
elimination through 2022 (6) and summarizes progress toward 
elimination during 2012–2024, with an emphasis on develop-
ments since publication of the previous report.

Methods

Vaccination Activities

Each year, countries report vaccination data through the 
electronic Joint Reporting Form (eJRF), including informa-
tion on immunization schedules and the number of vaccine 
doses administered through routine services and vaccination 
campaigns. WHO and UNICEF Estimates of National 
Immunization Coverage for the first routine dose of RCV† 
are generated using administrative coverage data (number of 
doses administered divided by the estimated target population), 

*	Eastern Mediterranean countries reaffirm their commitment to health for all 
at the WHO Regional Committee. Cairo, Egypt: World Health Organization 
Regional Office for the Eastern Mediterranean; 2025

†	Calculated for RCV1, among infants aged 12–23 months or, if RCV1 is given at 
age ≥1 year, among children aged 24 months. Immunization Analysis and Insights

national coverage estimates (official country-reported esti-
mates), and vaccination coverage surveys. Countries were docu-
mented as having introduced RCV if the vaccine was included 
in the national routine childhood immunization schedule.

In this report, eJRF data on RCV introduction, routine vac-
cination coverage, rubella surveillance, CRS surveillance, and 
elimination verification status were reviewed for 2012–2024. 
Analyses focused on 2012 (the year that accelerated rubella 
elimination efforts began), 2019 (the last complete pre–
COVID-19 pandemic year), and 2024 (the most recent year 
with complete available data). Developments since publication 
of the previous report through 2022 (4) are highlighted. World 
Bank country income classifications were used to compare 
trends in RCV introduction and coverage across country 
income groups.§

Rubella and CRS Surveillance and Modeled CRS Estimates

Rubella and CRS surveillance data are reported through 
eJRF using standard case definitions (7). In many countries, 
rubella cases are identified through their measles surveillance 
systems, because both diseases are characterized by fever and 
rash. Historical surveillance and vaccination coverage data 
are subject to retrospective revision because countries update 
previously submitted reports. Therefore, data included in 
this report might differ from those published previously. 

§	Country income classifications correspond to the World Bank classification for the 
year analyzed and are updated annually based on gross national income per capita. 
World Bank Country and Lending Groups – World Bank Data Help Desk 

https://www.emro.who.int/media/news/eastern-mediterranean-countries-reaffirm-their-commitment-to-health-for-all-at-the-who-regional-committee.html
https://www.emro.who.int/media/news/eastern-mediterranean-countries-reaffirm-their-commitment-to-health-for-all-at-the-who-regional-committee.html
https://www.emro.who.int/media/news/eastern-mediterranean-countries-reaffirm-their-commitment-to-health-for-all-at-the-who-regional-committee.html
https://www.who.int/teams/immunization-vaccines-and-biologicals/immunization-analysis-and-insights/global-monitoring/immunization-coverage/who-unicef-estimates-of-national-immunization-coverage
https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-lending-groups
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CRS cases are often identified through sentinel surveillance 
sites located at referral hospitals and subspecialty clinics (e.g., 
cardiology, ophthalmology, and audiology services) and might 
not be nationally representative, resulting in underestima-
tion of reported CRS cases (7). Because of these limitations, 
country-level CRS case estimates were derived using a previ-
ously described dynamic transmission model. The model 
incorporates routine and supplementary immunization activity 
coverage data, age-specific seroprevalence data, fertility rates, 
and demographic data to estimate rubella transmission and 
CRS cases and incidence¶ (8). Regional and global estimates 
were obtained by summing country-level estimates. The 
Global Measles and Rubella Laboratory Network (GMRLN) 
comprises 762 laboratories that conduct measles and rubella 
case confirmation through serologic and molecular testing. The 
distribution of rubella virus genotypes was reviewed and sum-
marized by the CDC Rubella Laboratory, one of the GRMLN 
laboratories. This activity was reviewed by CDC, deemed not 
research, and conducted consistent with applicable federal law 
and CDC policy.**

Progress Toward Elimination

Progress toward regional elimination goals was assessed by the 
number of countries that had introduced RCV and the number 
of countries with verified elimination of endemic rubella virus 
transmission. Interruption of endemic rubella virus transmission 
is defined as the absence of evidence of ongoing endemic rubella 
transmission for ≥12 months. Countries are considered to have 
eliminated rubella after sustaining interruption of endemic trans-
mission for ≥36 months in the setting of adequate surveillance; 
elimination is verified by an independent regional verification 
commission (9). Data on rubella elimination verification status 
were obtained from regional verification commission reports 
and supplemented with interim status updates released before 
publication of full reports.††

	 ¶	CRS estimates were generated using a transmission dynamic model that 
incorporates routine and supplementary immunization coverage, 
seroprevalence, demographic, and fertility data and were updated using World 
Population Prospects 2024 demographic estimates.

	**	45 C.F.R. part 46.102(l)(2), 21 C.F.R. part 56; 42 U.S.C. Sect. 241(d); 
5 U.S.C. Sect. 552a; 44 U.S.C. Sect. 3501 et seq.

	††	Eastern Mediterranean Region Measles and Rubella Bulletin Jan–June 2025; 
Measles and Rubella Dashboard, Eastern Mediterranean Region; Eleventh 
meeting of the European Regional Verification Commission for Measles and 
Rubella Elimination, 8–10 November 2022; 14th meeting of the European 
Regional Verification Commission for Measles and Rubella Elimination; Tenth 
Meeting of the WHO South-East Asia Regional Verification Commission for 
Measles and Rubella Elimination 22–24 July 2025; Rubella elimination 
verified in Japan, and measles and rubella elimination verified in Pacific island 
countries and areas; Fifth annual meeting of the Measles and Rubella 
Elimination Regional Monitoring and Re-Verification Commission. Mexico 
City, 4–7 November 2025; and Cabo Verde, Mauritius and Seychelles 
eliminate measles and rubella | WHO | Regional Office for Africa

Results

Vaccination Activities

By 2024, a total of 179 of 194 (92%) countries had intro-
duced RCV,§§ a 36% increase compared with the 132 (68%) 
countries that offered RCV in 2012 (Figure 1). All countries 
in the Region of the Americas, the European Region, the 
South-East Asia Region, and the Western Pacific Region have 
introduced RCV. In the two remaining regions, RCV has been 
introduced in 35 of 47 (74%) countries in the African Region 
and 18 of 21 (86%) countries in the Eastern Mediterranean 
Region (Table).

In 2012, RCV had been introduced in 11% of 36 low-
income countries and 50% of 46 lower–middle-income 
countries. However, by 2024, RCV introduction had expanded 
to include 16 of 26 (62%) low-income countries and 46 of 
49 (94%) lower–middle-income countries (Supplementary 
Figure 1).

Global first-dose RCV coverage among infants aged 
12–23 months increased from 39% in 2012 to 73% in 2024, 
with wide regional variation (range = 37% [African Region] 
to 96% [South-East Asia Region]). In 2024, overall rubella 
vaccination coverage was 30% in low-income countries, 79% 
in lower–middle-income countries, 87% in upper–middle-
income countries, and 93% in high-income countries. Among 
countries that had introduced RCV, coverage was 82% in 
low-income countries, 81% in lower–middle-income coun-
tries, 88% in upper–middle-income countries, and 94% in 
high-income countries.

Rubella and CRS Surveillance and Modeled CRS Estimates

Reported rubella cases. The number of countries reporting 
rubella cases (including the reporting of zero cases) increased 
from 176 (91%) in 2012 to 180 (93%) in 2024, with a tem-
porary decline to 164 (85%) in 2022 when surveillance and 
reporting in many countries continued to be affected by the 
COVID-19 pandemic. The number of reported rubella cases 
decreased by 80%, from 94,277 in 2012 to 18,881 in 2022, 
then increased to 31,593 in 2024, with substantial changes 
in the geographic distribution of reported cases. Whereas 
most cases in 2012 were reported from the Western Pacific 
Region and the European Region, by 2024, the African 
Region accounted for the largest share of reported yearly cases 

	§§	The 15 countries that have not introduced RCV as of 2024 are Afghanistan, 
Central African Republic, Chad, Democratic Republic of the Congo, Djibouti, 
Equatorial Guinea, Ethiopia, Gabon, Guinea, Liberia, Madagascar, Niger, 
Nigeria, Somalia, and South Sudan. In the modeled estimates, because of the 
availability of vaccination coverage data, vaccination in South Africa was not 
included, and Sudan is assumed to have introduced RCV after a supplementary 
immunization activity in 2023.

https://www.emro.who.int/images/stories/vpi/Measles-Rubella-bulletin-June%202025.pdf
https://immunizationdata.who.int/dashboard/regions/eastern-mediterranean-region
https://www.who.int/europe/publications/i/item/WHO-EURO-2023-7719-47486-69809
https://www.who.int/europe/publications/i/item/WHO-EURO-2023-7719-47486-69809
https://www.who.int/europe/publications/i/item/WHO-EURO-2023-7719-47486-69809
https://www.who.int/europe/news-room/events/item/2025/09/15/default-calendar/14th-meeting-of-the-european-regional-verification-commission-for-measles-and-rubella-elimination-(rvc)
https://www.who.int/europe/news-room/events/item/2025/09/15/default-calendar/14th-meeting-of-the-european-regional-verification-commission-for-measles-and-rubella-elimination-(rvc)
https://iris.who.int/server/api/core/bitstreams/9843f3c0-078d-413f-9606-49dfb5b90dae/content
https://iris.who.int/server/api/core/bitstreams/9843f3c0-078d-413f-9606-49dfb5b90dae/content
https://iris.who.int/server/api/core/bitstreams/9843f3c0-078d-413f-9606-49dfb5b90dae/content
https://www.who.int/westernpacific/news/item/26-09-2025-rubella-elimination-verified-in-japan--and-measles-and-rubella-elimination-verified-in-pacific-island-countries-and-areas
https://www.who.int/westernpacific/news/item/26-09-2025-rubella-elimination-verified-in-japan--and-measles-and-rubella-elimination-verified-in-pacific-island-countries-and-areas
https://www.who.int/westernpacific/news/item/26-09-2025-rubella-elimination-verified-in-japan--and-measles-and-rubella-elimination-verified-in-pacific-island-countries-and-areas
https://www.paho.org/en/documents/fifth-annual-meeting-measles-and-rubella-elimination-regional-monitoring-and-re
https://www.paho.org/en/documents/fifth-annual-meeting-measles-and-rubella-elimination-regional-monitoring-and-re
https://www.paho.org/en/documents/fifth-annual-meeting-measles-and-rubella-elimination-regional-monitoring-and-re
https://www.afro.who.int/countries/cabo-verde/news/cabo-verde-mauritius-seychelles-eliminatemeasles-and-rubella
https://www.afro.who.int/countries/cabo-verde/news/cabo-verde-mauritius-seychelles-eliminatemeasles-and-rubella
https://stacks.cdc.gov/view/cdc/257653#tabs-3
https://stacks.cdc.gov/view/cdc/257653#tabs-3
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FIGURE 1. Percentage of countries that introduced rubella-containing vaccine into the routine immunization schedule and with verified rubella 
elimination, by year — worldwide, 2012–2024

0

10

20

30

40

50

60

70

80

90

100

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Pe
rc

en
ta

ge
 (N

 =
 1

94
)

Year
RCV introduced; rubella elimination veri�ed RCV introduced; rubella elimination not veri�ed RCV not introduced

Abbreviation: RCV = rubella-containing vaccine.

(Figure 2). During 2023 and 2024, two countries¶¶ each year 
accounted for 60% and 67% of global cases, respectively.

Reported CRS cases. The number of countries reporting 
CRS cases increased from 130 (67%) in 2012 to 140 (72%) 
in 2024. Reported CRS cases increased during the reporting 
period; 611 CRS cases were reported in 2024, compared with 
424 in 2019 and 302 in 2012. Increased case reporting likely 
reflects, in part, the initiation or expansion of CRS surveil-
lance in several populous countries, including Afghanistan, 
Bangladesh, India, Indonesia, and Pakistan (Table). Reported 
CRS cases continued to be detected in countries with recent 
or incomplete RCV introduction, whereas regions with long-
standing RCV use generally reported fewer cases.

Modeled estimates of CRS cases. Modeled estimates suggest 
that the number of CRS cases declined by 73.5% from 2012 
through 2024, from 101,381 cases to 26,859 cases (Table). 
Globally, the modeled estimates of CRS cases per 100,000 
live births declined as the percentage of live births in countries 
that had introduced RCV increased (Supplementary Figure 2). 
Throughout this period, the African Region accounted for the 
largest number of estimated CRS cases and, in 2024, repre-
sented 89.1% of global estimated CRS cases. Outside of the 
African Region, CRS cases have been largely concentrated in 
the Eastern Mediterranean Region since 2019, although the 
region experienced a 65.6% decline from 2019 to 2024 (Table) 
(Supplementary Figure 2). By 2024, CRS estimates were lowest 
in the South-East Asia Region (less than one case), the Region 
of the Americas (two cases), and the Western Pacific Region 
(three cases) (Supplementary Figure 3).
	¶¶	In 2023: Chad (RCV not introduced) = 10,918 cases and Nigeria (RCV not 

introduced) = 10,221 cases. In 2024: Chad (RCV not introduced) = 6,177 cases 
and South Africa (RCV introduced during 2024) = 15,100 cases.  

Rubella virus sequence surveillance. During 2012–2024, 
rubella viruses from 49 countries were reported to the Rubella 
Virus Nucleotide Surveillance database. Of the 6,792 viruses 
sequenced, 56% were genotype 1E and 43% were genotype 2B. 
As in previous years, most sequences were submitted from China 
(65%) and Japan (26%); many countries do not send sequences, 
highlighting persistent gaps in global virologic surveillance.

Progress Toward Elimination

By 2024, five of the six WHO regions had established 
rubella and CRS regional elimination goals (4). The Region 
of the Americas was the first region to achieve elimination in 
2015, and all 35 countries have maintained elimination status. 
Verification commissions in the remaining regions assess prog-
ress on a country-by-country basis (8). The number of coun-
tries verified as having eliminated rubella increased steadily 
from 84 (43%) in 2019 to 117 (60%) in 2024. Elimination 
status varied by region: three of 47 (6%) in the African Region, 
all 35 (100%) in the Region of the Americas, four of 21 (19%) 
in the Eastern Mediterranean Region, 50 of 53 (94%) in the 
European Region, six of 10 (60%) in the South-East Asia 
Region, and 19 of 28 (68%) in the Western Pacific Region. 
Kuwait and Qatar sustained interruption of endemic rubella 
transmission for >12 months through 2024 but had not yet 
reached the 36-month period required for verification.

Discussion
Global progress toward rubella and CRS elimination con-

tinues, supported by expanded RCV introduction, ongoing 
improvements in vaccination and surveillance infrastructure, 
and sustained leadership commitment. Since accelerated 
rubella control began in 2012, these investments have enabled 

https://stacks.cdc.gov/view/cdc/257653#tabs-3
https://stacks.cdc.gov/view/cdc/257653#tabs-3
https://stacks.cdc.gov/view/cdc/257653#tabs-3
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TABLE. Number and percentage of countries with verified rubella elimination and with rubella-containing vaccine in the vaccination schedule, 
number of rubella and congenital rubella syndrome cases, and estimated congenital rubella syndrome cases, by World Health Organization 
region — worldwide, 2012, 2019, and 2024

Characteristic

WHO region (no. of countries)

AFR  
n = 47

AMR  
n = 35

EMR  
n = 21

EUR  
n = 53

SEAR  
n = 10

WPR  
n = 28

Worldwide  
N = 194

Regional rubella or 
CRS target

Elimination in 80%  
of countries

Regional  
elimination

None Regional  
elimination

Regional  
elimination

Regional  
elimination

None

Countries verified eliminated, no. (%)*
2012 NA NA NA NA NA NA NA
2019 NA 35 (100) NA 45 (85) NA 4 (15) 84 (43)
2024 3 (6) 35 (100) 4 (19) 50 (94) 6 (60) 19 (68) 117 (60)

Countries with RCV in schedule, no. (%)
2012 3 (6) 35 (100) 14 (67) 53 (100) 5 (50) 22 (79) 132 (68)
2019 31 (66) 35 (100) 16 (76) 53 (100) 10 (100) 28 (100) 173 (89)
2024 35 (74) 35 (100) 18 (86) 53 (100) 10 (100) 28 (100) 179 (92)

Regional rubella vaccination coverage (%)†

2012 0 94 35 95 5 72 39
2019 33 87 41 95 94 94 69
2024 37 88 73 94 96 90 73

Countries reporting rubella cases, no. (%)
2012 41 (87) 35 (100) 19 (90) 47 (89) 10 (100) 24 (86) 176 (91)
2019 45 (96) 34 (97) 19 (90) 50 (94) 9 (90) 23 (82) 180 (93)
2024 45 (96) 33 (94) 19 (90) 50 (94) 10 (100) 23 (82) 180 (93)

Reported rubella cases, no.
2012 10,850 15 1,681 30,579 5,857 45,295 94,277
2019 6,026 25 2,603 673 3,824 36,029 49,180
2024 24,497 0 2,429 522 2,742 1,403 31,593

Countries reporting CRS cases, no. (%)
2012 20 (43) 35 (100) 9 (43) 43 (81) 6 (60) 17 (61) 130 (67)
2019 18 (38) 32 (91) 13 (62) 44 (83) 6 (60) 20 (71) 133 (69)
2024 20 (43) 31 (89) 17 (81) 46 (87) 8 (80) 18 (64) 140 (72)

Reported CRS cases, no.
2012 69 3 20 62 14 134 302
2019 9 0 26 9 160 220 424
2024 77 1 305 1 14 213 611

Model estimated CRS cases, no. (95% CI)§

2012 41,319
(20,655–73,276)

3 
(<1–417)

6,407 
(1,273–15,507)

341 
(48–1,690)

46,387 
(9,055–95,452)

6,356 
(3,567–16,643)

101,381 
(53,527–169,035)

2019 23,600 
(9,067–46,034)

3 
(<1–264)

6,456 
(978–15,837)

114 
(0–1,164)

51 
(1–1,451)

4 
(1–3,377)

31,398 
(13,204–57,551)

2024 23,932 
(8,934–47,333)

2 
(<1–97)

2,224 
(381–5,850)

79 
(1–829)

<1 
(<1–1,154)

3 
(<1–578)

26,859 
(11,203–51,429)

Abbreviations: AFR = African Region; AMR = Region of the Americas; CRS = congenital rubella syndrome; EMR = Eastern Mediterranean Region; EUR = European 
Region; NA = not available; RCV = rubella-containing vaccine; SEAR = South-East Asia Region; WHO = World Health Organization; WPR = Western Pacific Region.
*	Established regional verification commissions verify achievement of elimination in six regions (AFR, AMR, EMR, EUR, SEAR, and WPR). Historical values might differ 

from previously published reports because of updated country submissions and retrospective corrections.
†	RCV coverage estimates are determined by WHO and UNICEF Estimates of National Immunization Coverage.
§	CRS estimates were generated using a previously described transmission dynamic model incorporating vaccination coverage, seroprevalence, demographic, and 

fertility data. CRS case estimates are the median of 1,000 bootstrap estimates. 

60% of countries to achieve elimination, demonstrating 
substantial gains in vaccine introduction and childhood vac-
cination coverage. These advances highlight the effectiveness 
of global and regional strategies to reduce rubella transmission 
and prevent CRS and illustrate the feasibility of elimination 
across diverse epidemiologic and economic settings. Overall, 
modeled CRS cases declined in parallel with expanded RCV 
introduction and implementation, demonstrating the effective-
ness of global control efforts.

By 2024, approximately 21 million infants aged 12–23 months 
(16% of the global birth cohort), lived in the 15 countries that 
had not introduced RCV, primarily in low-income or conflict-
affected countries where routine vaccination services face sub-
stantial challenges. The 2023–2024 increase in the number of 
global rubella cases was driven by transmission in Chad and 
Nigeria, which had not introduced RCV, and in South Africa 
during RCV rollout, highlighting vulnerability of areas where 
vaccine access remains incomplete. The introduction of RCV 
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FIGURE 2. Number of reported rubella cases,* by region and year — worldwide, 2012–2024  
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*	Reported rubella cases in the Region of the Americas were too few to be visible on the scale shown; zero cases were reported in 2022 and 2024, and no more than 
25 cases were reported in any other year.

in Nigeria and Democratic Republic of the Congo during 
2025–2026 is expected to substantially reduce the number of 
unvaccinated infants and accelerate progress toward rubella 
elimination in the African region.

No country that has achieved rubella elimination has expe-
rienced reestablished endemic transmission, reflecting the 
effectiveness of RCV and the importance of maintaining popu-
lation immunity. As additional countries introduce RCV and 
strengthen surveillance, progress toward rubella elimination 
and prevention of CRS are expected to accelerate. However, 
as long as rubella virus continues to circulate anywhere, the 
risk for importation remains, including in countries that have 
achieved elimination.  Expanding RCV introduction to all 
remaining countries is critical to CRS prevention and global 
elimination efforts (10). Strong surveillance, timely outbreak 
detection, and targeted vaccination of susceptible populations 
are essential to preventing transmission and closing immunity 
gaps. Although reported CRS case counts are influenced 
by surveillance sensitivity and reporting practices, modeled 

estimates suggest that the global incidence of CRS has declined 
substantially and will continue to decline as RCV is introduced 
in the remaining countries.

Accelerated progress will require sustained leadership com-
mitment, continued investment in routine immunization 
systems, achievement and maintenance of high population 
immunity through routine vaccination and wide age-range 
catch-up campaigns at the time of RCV introduction, and 
targeted strategies to reach unvaccinated and undervaccinated 
communities. Strategies to reach previously unvaccinated ado-
lescents and adults of childbearing age might also be considered 
to achieve CRS elimination goals. The 2024 SAGE recommen-
dation removing previous preconditions for RCV introduction 
provides new opportunities to address remaining immunity 
gaps (3,10). With the Eastern Mediterranean Region’s adoption 
of a regional elimination goal in 2025, all six WHO regions 
have now established formal targets. Achieving global rubella 
elimination is feasible but will require RCV introduction in the 
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remaining countries and continued commitment to maintain 
robust immunization and disease surveillance systems.

Limitations

The findings in this report are subject to at least three limi-
tations. First, the accuracy and reliability of surveillance and 
immunization data vary across countries, limiting the ability 
to identify immunity gaps, guide program strengthening, and 
verify interruption of transmission. Second, reduced reporting 
and diminished surveillance quality during the COVID-19 
pandemic hindered assessment of progress during that period, 
and some countries have not returned to prepandemic levels of 
immunization and surveillance performance. Finally, modeled 
CRS estimates are subject to limitations, including incomplete 
availability and representativeness of seroprevalence data in 
some countries and assumptions that second-dose vaccination 
is independent of first-dose receipt (8).

Implications for Public Health Practice

Global progress toward rubella and CRS elimination demon-
strates the impact of sustained commitment to RCV introduction, 
strong routine vaccination programs, and timely outbreak detec-
tion. Ensuring that all countries introduce RCV and conduct wide 
age-range catch-up campaigns at the time of RCV introduction 
remains essential to rapidly reducing susceptibility, preventing 
CRS, and closing remaining immunity gaps. Strengthening 

rubella and CRS surveillance, including case detection and viro-
logic data reporting can help identify ongoing transmission and 
guide focused vaccination activities, particularly in settings with 
unvaccinated and undervaccinated populations.

The recent SAGE policy update removing previous precondi-
tions for RCV introduction and the adoption of rubella elimi-
nation goals across all six WHO regions provide momentum 
for global action (3,10). Ongoing RCV introductions in large, 
high-incidence countries demonstrate that continued expansion 
of RCV use is feasible even in resource-constrained settings. 
Continued leadership commitment and investment in immu-
nization and surveillance systems will be critical to sustaining 
progress and achieving global rubella and CRS elimination.
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Notes from the Field 

Misidentification of a Specimen as Neisseria 
meningitidis During a University Classroom 
Laboratory Exercise — Utah, 2025
Anna Jones, MD1,2; Clarissa Keisling, MPH1; Kelly F. Oakeson, PhD3; 

Kim Christensen3; Liana Au, MD4; Michael Stanfill, MS4;  
Leisha D. Nolen, MD, PhD1

On October 2, 2025, the Utah Department of Health 
and Human Services (DHHS) received notification of 
multiple potential exposures to Neisseria meningitidis in a 
university microbiology stockroom and laboratory classroom 
beginning on September 22. Among the human-restricted 
Neisseria species (1), N. meningitidis and Neisseria gonorrhoeae 
are potentially pathogenic; other species are typically 
nonpathogenic (1). Vaccines offering protection against 
meningococcal serogroups A, B, C, W, and Y are available (2). 
Irrespective of vaccination status, CDC recommends prompt 
antibiotic postexposure prophylaxis (PEP) after exposure to 
N. meningitidis (3).

Investigation and Outcomes

Potential Exposures

The first potential exposure occurred on September 22 
(Figure). On that date, microbiology stockroom employees 
began preparing bacterial isolates for a multiday laboratory 
experiment in a university microbiology classroom. The 
experiment involved students using morphologic characteriza-
tion and biochemical tests to identify the provided unknown 
bacterium, which was intended to be Plesiomonas shigelloides. 
Employees handled the isolates on multiple instances during 
September 22–30. Employees wore gloves and laboratory coats 
but did not use respiratory protection, eye protection, or a 
Biological Safety Cabinet. 

On September 29, laboratory students began working with 
the isolates in the classroom laboratory wearing gloves and 
laboratory coats. On October 1, all the students identified the 
stockroom-provided unknown bacterium as N. meningitidis, 
rather than the expected P. shigelloides. The bacterium was 
a gram-negative, oxidase- and catalase-positive diplococcus 
with carbohydrate fermentation patterns consistent with 
N. meningitidis.

Initiation of Public Health Response

The stockroom freezer was found to contain a vial labeled 
N. meningitidis, although the university did not test the contents 
before disposing of it. Public health officials quickly evaluated 

risk among potentially exposed persons, tested samples, provided 
public health recommendations, and assisted with the investi-
gation. This evaluation was deemed to be an authorized public 
health response activity by the Utah DHHS. This activity was 
reviewed by CDC, deemed not research, and conducted con-
sistent with applicable federal law and CDC policy.*

Identification of Potentially Exposed Persons and 
Recommendations for Postexposure Prophylaxis

University officials determined that 33 professors, students, 
and stockroom employees had manipulated the unknown 
bacterium during isolate preparation or the classroom project. 
Fifteen (45%) persons had documentation of previous receipt 
of ≥1 doses of MenACWY or MenB vaccine. Health officials 
recommended ciprofloxacin or ceftriaxone postexposure 
prophylaxis (PEP) and monitoring of clinical status of all 
potentially exposed persons for 10 days (3). Thirty-two (97%) 
persons received PEP within 14 days; one person declined. Two 
persons with headache (one exposed student and one house-
hold contact of an exposed employee) sought emergency care 
and received medical evaluations including lumbar puncture. 
Neither received a diagnosis of N. meningitidis infection. No 
other persons experienced symptoms.

Public Health Laboratory Identification of Bacterium and 
Retesting of Sample Provided to Students 

On October 6, the Utah Public Health Laboratory (UPHL) 
received two of the suspected N. meningitidis isolates for 
testing. On October 7 and 8, mass spectrometry and whole-
genome sequencing (WGS), respectively, identified the isolates 
as Neisseria sicca, a bacterium that is commonly found in the 
upper respiratory tract and is nonpathogenic in immunocom-
petent persons.

UPHL repeated the carbohydrate fermentation tests 
conducted by the students and obtained results suggesting 
N. meningitidis. However, in combination with mass spectrom-
etry and WGS results, the N. sicca strain was determined to be 
an atypical carbohydrate fermenter, which had resulted in the 
misidentification of N. sicca as N. meningitidis. Because N. sicca 
is nonpathogenic, no further intervention was indicated.

Review of Stockroom Procedures and Inventory Controls

With assistance from Utah DHHS, the university inves-
tigated the stockroom and reviewed its procedures. The 

*	45 C.F.R. part 46, 21 C.F.R. part 56; 42 U.S.C. Sect. 241(d); 5 U.S.C. Sect. 
552a; 44 U.S.C. Sect. 3501 et seq.
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FIGURE. Timeline of potential Neisseria meningitidis classroom laboratory exposure and response — Utah, September–October 2025
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investigation found inadequate inventory controls for iden-
tifying, labeling, storing, and segregating biological materials 
according to handling practices and containment conditions. 
Additional practice gaps included limited stockroom employee 
supervision, inadequate availability and use of personal pro-
tective equipment, and insufficient documentation of sample 
inventory, disposition, and chain of custody.

Preliminary Conclusions and Actions
N. meningitidis infections (including deaths) acquired 

through laboratory exposure have been reported (4). Although 
no person was exposed to N. meningitidis in this event, persons 
for whom potential exposure was considered did experience 
unnecessary interventions, including invasive procedures and 
antibiotic PEP. After-action review underscored the importance 
of laboratory and stockroom safety procedures, including 
inventory controls, to ensure that cultures and stocks are accu-
rately labeled and appropriately stored. These measures could 
help prevent cross-contamination or misuse of stocks and sup-
port appropriate occupational health measures (5). This event 
prompted an overhaul of stockroom documentation, super-
vision, and training protocols, as well as a careful inventory 
of existing stocks, with recommendations to separate stocks 
used for research from those used in a classroom. Instructional 

Summary

What is already known about this topic?

Any exposure to Neisseria meningitidis, including in a laboratory, 
can result in severe illness and death. Appropriate handling 
practices and containment conditions are essential to prevent-
ing laboratory exposure.

What is added by this report?

Deficient microbiology stockroom practices resulted in concern 
that university microbiology classroom students and employees 
might have been exposed to N. meningitidis, prompting 
administration of postexposure prophylaxis to 32 persons, two 
of whom also received lumbar punctures. Subsequent testing 
identified the organism as Neisseria sicca, a nonpathogenic 
Neisseria species.

What are the implications for public health practice?

Laboratory safety protocols in university or instructional 
settings, including inventory controls and appropriate supervi-
sion of laboratory staff members, are important for preventing 
potential exposures and unnecessary medical interventions.

laboratories and stockrooms should establish clear guidelines 
outlining appropriate inventory controls and documentation, 
the use of safety equipment, and required training in the safe 
handling of microorganisms to prevent exposure.



Morbidity and Mortality Weekly Report 

366

U.S. Department of Health and Human Services  |  Centers for Disease Control and Prevention  |  MMWR  |  July 23, 2026  |  Vol. 75  |  No. 28

Corresponding author: Anna Jones, az99@cdc.gov.

	 1Utah Department of Health and Human Services; 2Epidemic Intelligence Service, 
CDC; 3Utah Public Health Laboratory; 4Brigham Young University, Provo, Utah.

All authors have completed and submitted the International 
Committee of Medical Journal Editors form for disclosure of potential 
conflicts of interest. No potential conflicts of interest were disclosed.

References

1.	Diallo K, MacLennan J, Harrison OB, et al. Genomic characterization 
of novel Neisseria species. Sci Rep 2019;9:13742. PMID:31551478 
https://doi.org/10.1038/s41598-019-50203-2

2.	Mbaeyi SA, Bozio CH, Duffy J, et al. Meningococcal vaccination: 
recommendations of the Advisory Committee on Immunization Practices, 
United States, 2020. MMWR Recomm Rep 2020;69(No. RR-9):1–41. 
PMID:33417592 https://doi.org/10.15585/mmwr.rr6909a1

3.	Cohn AC, MacNeil JR, Clark TA, et al.; CDC. Prevention and 
control of meningococcal disease: recommendations of the Advisory 
Committee on Immunization Practices (ACIP). MMWR Recomm Rep 
2013;62(No. RR-2):1–28. PMID:23515099 https://www.cdc.gov/mmwr/
preview/mmwrhtml/rr6202a1.htm

4.	Sejvar JJ, Johnson D, Popovic T, et al. Assessing the risk of laboratory-
acquired meningococcal disease. J Clin Microbiol 2005;43:4811–4. 
PMID:16145146 https://doi.org/10.1128/JCM.43.9.4811-4814.2005

5.	Meechan PJ, Potts J, eds. Biosafety in microbiological and biomedical 
laboratories. 6th ed. Atlanta, GA: US Department of Health and Human 
Services, CDC; Bethesda, MD: National Institutes of Health, Division 
of Occupational Health and Safety; 2020. https://stacks.cdc.gov/view/
cdc/97733  

mailto:az99@cdc.gov
https://pubmed.ncbi.nlm.nih.gov/31551478
https://doi.org/10.1038/s41598-019-50203-2
https://pubmed.ncbi.nlm.nih.gov/33417592
https://pubmed.ncbi.nlm.nih.gov/33417592
https://doi.org/10.15585/mmwr.rr6909a1
https://pubmed.ncbi.nlm.nih.gov/23515099
https://www.cdc.gov/mmwr/preview/mmwrhtml/rr6202a1.htm
https://www.cdc.gov/mmwr/preview/mmwrhtml/rr6202a1.htm
https://pubmed.ncbi.nlm.nih.gov/16145146
https://pubmed.ncbi.nlm.nih.gov/16145146
https://doi.org/10.1128/JCM.43.9.4811-4814.2005
https://stacks.cdc.gov/view/cdc/97733
https://stacks.cdc.gov/view/cdc/97733


Morbidity and Mortality Weekly Report

367

U.S. Department of Health and Human Services  |  Centers for Disease Control and Prevention  |  MMWR  |  July 23, 2026  |  Vol. 75  |  No. 28

QuickStats

FROM THE NATIONAL CENTER FOR HEALTH STATISTICS

Health Center Visit Rates,* by Age and Sex — United States, 2024 
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*	Based on a sample of approximately 123.8 million visits to health centers. Health centers are community-based 
clinics that offer primary health care to underserved communities. Visit rates (number of visits per 1,000 
population), with 95% CIs indicated by error bars, are based on July 1, 2024, estimates of the U.S. civilian, 
noninstitutionalized population developed by the U.S. Census Bureau. 

In 2024, visit rates to health centers were similar among girls (318.0 per 1,000 population) and boys (327.7) aged 0–17 years.  
However, visit rates were significantly higher among women aged 18–34 years (484.4) and aged 35–54 years (516.6) compared 
with men in the same age groups (176.5 and 271.5, respectively). The observed difference by sex was not statistically significant 
among adults aged ≥55 years. 

Supplementary Table: https://stacks.cdc.gov/view/cdc/257653#tabs-3

Source: National Center for Health Statistics, National Ambulatory Medical Care Survey Health Center Component, 2024. National Ambulatory 
Medical Care Survey  

Reported by: Loredana Santo, MD, lsanto@cdc.gov; Zachary Peters, MPH; Jill J. Ashman, PhD.
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