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During March—July 2023, we investigated a measles
outbreak in Armenia. Of 287 patients, 130 were <5
years of age and 215 (75%) were unvaccinated. Among
3 transmission chains involving 183 cases, 70% of pa-
tients were exposed in healthcare facilities. To minimize
nosocomial transmission, measles vaccination should
be encouraged among healthcare workers.

In 2002, Armenia adopted the World Health Orga-
nization (WHO)’s measles elimination plan and in-
corporated the trivalent live measles, mumps, and ru-
bella (MMR) vaccine into its national immunization
schedule. For children, the first dose (MMR1) was ad-
ministered at 12 months of age, and the second dose
(MMR?2) at 6 years of age. In 2020, the recommended
age for MMR2 was revised to 4-6 years. In 2007, after
a large measles outbreak during 2004-2005 involving
4,064 cases, the Ministry of Health (MoH) implement-
ed a supplementary immunization campaign target-
ing 1.2 million persons 6-27 years of age, offering 1
dose to each person (1,2).

During 2008-2022, Armenia reported primarily
imported measles cases, and incidence rates remained
<1 case/100,000 population. During 2009-2019, na-
tional 2-dose MMR vaccine coverage among target
groups consistently exceeded the WHO’s 95% target.
However, after 2020, coverage declined below 95% at
national and regional levels (3,4).

On March 3, 2023, the Armenian National Center
for Disease Control and Prevention (NCDC) received
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a report of 13 persons with suspected measles cases
hospitalized at a 105-bed multidisciplinary pediatric
hospital in Yereven. In response, NCDC established
an outbreak investigation team to assess the extent of
the outbreak and trace transmission chains to inform
the national measles elimination strategy. We report
findings from that activity, which was conducted as
part of an emergency response and, in accordance
with guidance from the Armenia MoH, did not re-
quire ethics approval.

The Investigation

We defined a suspected case as illness in any person
with clinical signs and symptoms, including fever
and maculopapular rash, accompanied by cough,
conjunctivitis, or both. We defined a confirmed case
as a suspected case with laboratory confirmation of
measles-specific IgM, an epidemiologic link to a
laboratory-confirmed case, or both. During March-
July 2023, local and regional outbreak investigation
teams assessed each suspected case by using a stan-
dardized form that captured demographic infor-
mation, clinical symptoms, and vaccination status.
Local epidemiologists attempted to collect a serum
specimen from each suspected case-patient, prefer-
ably 4-28 days after symptom onset. Upon labora-
tory confirmation, the investigation team contacted
each confirmed case-patient to obtain a list of close
contacts, defined as persons who shared a house-
hold, worked or were hospitalized in the same
room, or frequently visited the same locations and
for whom potential exposure occurred 6-18 days
before rash onset.

Next, investigators interviewed each close con-
tact for symptoms and vaccination status, informed
contacts of their possible exposure, and offered MMR
vaccination. Interviewers referred all close contacts
who met the criteria for a suspected case to local epi-
demiologists for further investigation. Vaccination
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Figure. Number of confirmed
cases by week of rash onset
during measles outbreak driven
by nosocomial transmission,
Armenia, February—July 2023.
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status was verified by using immunization records
maintained at public health centers run by the MoH.
We classified persons with unknown vaccination sta-
tus as unvaccinated. The NCDC Reference Laborato-
ry detected measles-specific IgM antibodies in serum
specimens by using Measles IgM ELISA kits (EURO-
IMMUN, https://www.euroimmun.com), following
WHO guidelines (5).

We defined a measles transmission chain as an
uninterrupted series of epidemiologically linked con-
firmed cases, in which each link was supported by
plausible close contact and rash onset dates separated
by a 6-18-day incubation interval. We considered cas-
es not linked if we could not identify an epidemiolog-
ic connection to other cases. We classified a confirmed
case as imported if the person had traveled abroad
during the incubation period and had no known close
contact with a confirmed case.

During February 3-July 3, 2023, we interviewed
~7,000 contacts, of whom 868 met the criteria for
suspected measles cases. Among those, 284 were
laboratory-confirmed and 3 were epidemiologically
linked, resulting in a total of 287 confirmed cases. The
epidemic curve indicated continuous measles
transmission throughout the observation period
(Figure). An additional 828 suspected cases were

Table 1. Distribution of cases by age group and vaccination
status during measles outbreak driven by nosocomial
transmission, Armenia, February—July 2023.

Age range, y Not vaccinated 1dose >2doses  Total
<1 52 0 0 52
1-5 63 14 1 78
6-9 17 2 3 22
10-14 18 6 9 33
15-19 9 3 6 18
>20 77 4 3 84
Total 236 29 22 287
256

reported during August 2023-December 2024, an
average of ~49 cases per month, suggesting ongo-
ing transmission.

Of the 287 confirmed cases, 130 (45%) were among
children <5 years of age, 152 (53%) case-patients were
female and 135 (47 %) were male, and 172 (60%) resid-
ed in Yerevan, the capital city. The median age was
8 (interquartile range [IQR] 1-25; range 0-64) years;
38 cases were imported. Healthcare workers (HCWs)
accounted for 15 cases, of whom only 1 had received
a single dose of a measles-containing vaccine. Among
all 287 case-patients, 215 (75%) were unvaccinated, 29
(10%) had received 1 dose, 22 (7.7%) had received 2
doses, and 20 (7%) had unknown vaccination status
(Table 1).

Most (71%, n = 204) case-patients were hospital-
ized. The most common signs and symptoms were
maculopapular rash (100%), fever (100%), cough
(75%), coryza (65.5%), and conjunctivitis (40%). The
median duration of rash was 4 days. The most fre-
quently reported complications were pneumonia
(5%) and diarrhea (1%).

The index case-patient was a 5-year-old boy who
had received 1 dose of the MMR vaccine and started
having symptoms on February 4, 2023, after traveling
through several countries in Europe. He exposed a
nurse working in a pediatric clinic, initiating a trans-
mission chain that lasted 13 generations and involved
177 cases (Table 2). Of the 287 total cases, 183 were
linked to transmission chains, but 104 could not be
linked. Among the 183 cases with a known expo-
sure location, 129 (70%) were exposed in healthcare
settings and 54 (30%) in community settings. Of the
104 unlinked cases, 66 had an unknown source of
infection, and 38 were classified as imported, having
been infected abroad.
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Table 2. Characteristics of cases and transmission chains during measles outbreak driven by nosocomial transmission, Armenia,

February—July 2023

Transmission chain

Characteristic 1 2 3 Not linked*
No. cases 177 4 2 104
No. in healthcare facilities 125 2 2 —
No. in community settings 52 2 0 -
No. generations 13 2 1 -
No. cases among healthcare workers 9 1 0 5
Vaccination status
Not vaccinated 142 4 2 87
1 dose 21 0 0 9
2 doses 14 0 0 8

*Includes cases with unknown infection source and imported cases.

Unvaccinated or undervaccinated HCWs and
nosocomial transmission contributed to this pro-
longed measles outbreak in Armenia. In addition,
the high percentage of unvaccinated children high-
lights gaps in the childhood immunization pro-
gram. Although Armenia achieved measles control
nearing elimination during 2007-2022, national im-
munization coverage surveillance failed to identify
inadequately immunized groups, which enabled
sustained measles transmission for >5 months
during 2023.

The most affected group was unvaccinated
children <4 years of age. High national vaccination
coverage did not ensure transmission control be-
cause immunity gaps persisted at subregional and
community levels. Infants <1 year of age who had
not yet reached the recommended age for immuni-
zation (n = 53) were mostly infected in healthcare
facilities. As part of the outbreak response, children
6-9 months of age who were identified as close
contacts of measles cases were offered vaccination.
Cases among infants who are not yet eligible for
vaccination pose a substantial challenge to achiev-
ing measles eradication (2,3).

We implemented immediate control measures,
including offering MMR vaccination to all inad-
equately immunized close contacts of confirmed
cases (6). A total of 33,385 persons were immunized,
including 6,693 HCWs. In addition, NCDC launched
risk communication and awareness campaigns di-
rected to the public and to persons traveling abroad.
In addition, we recommended revising the national
strategic plan for measles elimination to include man-
datory immunization for front-line HCWs (7) and to
strengthen monitoring of vaccination uptake within
specific community subgroups.

Conclusions

Our investigation revealed gaps in measles surveil-
lance and infection prevention and controlin Armenia.
Limited resources prevented routine PCR testing and
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genotyping, and many children were not referred for
testing because of parental refusal. In addition, some
HCWs failed to adhere to isolation and infection con-
trol protocols. Continued transmission after August
2023, primarily occurring outside healthcare settings,
highlighted the lack of effective measles control, driv-
en by persistence of underimmunized groups and
emergence of displaced populations after the Arme-
nia-Azerbaijan conflict in September 2023.

In summary, during this large measles out-
break, most case-patients were exposed in health-
care facilities, and unvaccinated HCWs played a
key role in the spread of infection, especially in the
first phase of the outbreak. To minimize the risk for
nosocomial transmission, HCWs should be made
aware of measles and the critical role of vaccination
in measles prevention.
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etymologia

Mumps virus (Orthorubulavirus parotitidis) is a
paramyxovirus that causes the infective syn-
drome commonly known as mumps. Mumps of-
ten is characterized by a parotitic warping of facial
morphology. In obsolete English, mump referred to
an exaggerated facial expression or grimace.

A possible etymologic origin of mumps sug-
gested by the Oxford English Dictionary is the Old
French word mommer, which appears to date back
to 1263. In the 1400s, that term was used to mean
“play[ing] dice in a mask.” Later kindred words in-
clude the Middle Dutch term mommen (to go about
in a mask or disguise) and the regional Norwegian
word mompe (to chew with a full mouth).

The Centers for Disease Control and Prevention
noted that US mumps cases plummeted by >99% af-
ter the mumps vaccination program started in 1967,
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but mumps cases and outbreaks have increased since
2006. Vaccination coverage for kindergartners dur-
ing the 2023-24 school year decreased to 92.7% for
the measles, mumps, and rubella (MMR) vaccine;
US kindergartner exemptions from >1 vaccines in-
creased from 3.0% to 3.3%, an uptrend mainly modi-
fied by the increase in nonmedical exemptions.
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