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ABSTRACT

Historically, measles has been an infectious disease responsible for significant morbidity and mortality 
worldwide. Global vaccination efforts have had a transformative impact, with measles immunization estimated 
to have prevented more than 60 million deaths globally between 2000 and 2023. Despite these successes, 
the global goal of measles elimination by 2030, outlined in the Measles and Rubella Strategic Framework 
2021-2030, is now under considerable threat due to the recent re-emergence of the disease. Addressing the 
measles crisis is not only about containing this specific virus, but also about strengthening the fundamental 
resilience of public health systems worldwide to prepare for and mitigate a broader spectrum of infectious 
disease threats. This narrative review article aims to provide a comprehensive analysis of the global re-
emergence of measles. Clinical and epidemiological trends will be detailed, key factors contributing to this 
resurgence will be identified, and public health implications will be examined. An analysis of the situation in 
Bolivia will be included, offering localized perspectives on the challenges and responses. Finally, the article 
will conclude with strategic recommendations for public health interventions and future preparedness.
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RESUMEN

Históricamente, el sarampión ha sido una enfermedad infecciosa responsable de una morbilidad y mortalidad 
significativas en todo el mundo. Los esfuerzos globales de vacunación han tenido un impacto transformador, 
estimándose que la inmunización contra el sarampión evitó más de 60 millones de muertes a nivel mundial 
entre 2000 y 2023. A pesar de estos éxitos, el objetivo global de eliminación del sarampión para 2030, 
delineado en el Marco Estratégico de Sarampión y Rubéola 2021-2030, se encuentra ahora bajo una amenaza
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considerable debido a la reciente reemergencia de la enfermedad. Abordar la crisis del sarampión no se trata 
solo de contener este virus específico, sino de fortalecer la resiliencia fundamental de los sistemas de salud 
pública en todo el mundo para prepararse y mitigar un espectro más amplio de amenazas de enfermedades 
infecciosas. El presente artículo de revisión narrativa, tiene como objetivo proporcionar un análisis 
exhaustivo de la reemergencia global del sarampión. Se detallarán las tendencias clínicas y epidemiológicas, 
se identificarán los factores clave que contribuyen a este resurgimiento y se examinarán las implicaciones 
para la salud pública. Se incluirá un análisis sobre la situación en Bolivia, ofreciendo perspectivas localizadas 
sobre los desafíos y las respuestas. Finalmente, el artículo concluirá con recomendaciones estratégicas para 
intervenciones de salud pública y preparación futura.

Palabras clave: Sarampión; Morbillivirus; Vacunación; Reemergencia; Enfermedad Infecciosa.

INTRODUCTION
Historically, measles has been a devastating infectious disease, responsible for significant morbidity and 

mortality worldwide. However, the development of effective vaccines, such as the measles, mumps, and rubella 
(MMR) vaccine in the 1960s, offered unprecedented promise for control and eventual elimination.(1) Global 
vaccination efforts have had a transformative impact, with measles immunization estimated to have prevented 
more than 60 million deaths worldwide between 2000 and 2023.(4,5) These achievements led to important 
milestones, such as the declaration of measles elimination in the United States in 2000 and elimination status 
in the Americas Region in 2016, revalidated in 2024.(1,6)

Despite these successes, the global goal of measles elimination by 2030, outlined in the Measles and 
Rubella Strategic Framework 2021-2030, is now under considerable threat due to the recent reemergence 
of the disease.(7,8) The current situation highlights that “elimination” status is not a permanent state of 
eradication, but a delicate balance that requires constant vigilance and uninterrupted public health efforts.
(1) The dramatic resurgence of cases in 2025, even in regions that had achieved elimination, demonstrates 
that this status can be rapidly eroded if underlying immunity gaps are allowed to persist or reappear.(9) The 
reemergence of measles in 2025 represents a public health crisis of major magnitude.(1) Measles is one of 
the most infectious viruses known to humans, with a basic reproduction number (R0) ranging from 12 to 18, 
meaning that approximately 90 % of susceptible individuals will become infected after exposure.(10,11,12) This 
high transmissibility makes it a significant threat, capable of spreading rapidly through populations with 
insufficient immunity.

The World Health Organization (WHO) had already warned in February 2024 that more than half of the 
world’s countries could anticipate significant measles outbreaks in 2024, following a resurgence in Europe.(1) 
This projection has materialized in the current crisis of 2025. Measles is often described as the “canary in the 
coal mine” for global health systems.(8) This analogy is profound, as it elevates the reemergence of measles 
from a single disease problem to a critical indicator of systemic fragility within global public health. If a highly 
contagious, well-understood, and vaccine-preventable disease such as measles is resurging, it signals deeper 
problems such as erosion of trust in vaccines, weakening routine immunization programs, and inadequate 
surveillance. 

Addressing the measles crisis is not just about containing this specific virus, but about strengthening the 
fundamental resilience of public health systems worldwide to prepare for and mitigate a broader spectrum of 
infectious disease threats.

This narrative review article aims to provide a comprehensive analysis of the global resurgence of measles. 
Epidemiological trends will be detailed, key factors contributing to this resurgence will be identified, and 
implications for public health will be examined. A specific case study on the situation in Bolivia in 2025 will be 
included, offering localized perspectives on challenges and responses. Finally, the article will conclude with 
strategic recommendations for public health interventions and future preparedness.

METHOD
A search for information was conducted between May and July 2025 in the SciELO, Scopus, PubMed/MedLine 

databases, the Google Scholar search engine, and the Clinical Keys services. Advanced search strategies were 
used to retrieve the information, structuring search formulas using the terms “Sarampión,” “Morbillivirus,” 
“Paramyxoviridae,” as well as their English translations “Measles,” “Morbillivirus,” “Paramyxoviridae.” Boolean 
operators were used to combine the terms, with search formulas according to the syntax requested by each 
database. From the resulting documents, those written in the last 10 years, in Spanish or English, that provided 
updated information on measles were selected. In addition, in order to achieve a review based on the best 
possible evidence, only case series studies, original articles, systematic reviews, or epidemiological reports 
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were selected.
 
RESULTS
Characteristics of the virus 

Measles is a highly infectious disease of viral etiology caused by a single-stranded, non-segmented, enveloped 
RNA virus(13,14) of the genus Morbillivirus, belonging to the Paramyxoviridae family.(2) Humans are the only known 
natural hosts for the wild measles virus.(15,16) There are 24 different genotypes of the wild measles virus, 
grouped into eight lineages, from “A” to “H,” which allows the circulation of the virus to be tracked worldwide. 
The virus encodes six structural proteins, including hemagglutinin (H) and fusion protein (F), which are crucial 
for the virus to bind to and spread within host cells.(14,18)

Clinical manifestations
It manifests with a prodromal phase that usually lasts 2 to 4 days, presenting an acute febrile syndrome that 

reaches 40°C (104°F),(19,20,21) general malaise, anorexia, and the triad known as “the triple C,” which consists 
of cough, coryza (nasal discharge or rhinorrhea), and conjunctivitis.(13,20) Koplik’s spots are also evident as an 
early pathognomonic sign, although they are not always present: small whitish or bluish-white lesions on an 
erythematous base on the oral mucosa; although they are considered characteristic, they may or may not 
appear within the first two to three days before the rash and last for two to three days.(19,21) Subsequently, 
a characteristic maculopapular rash develops, appearing approximately 14 days after exposure to the virus 
and spreading in a cephalocaudal direction, which at first blanches on pressure but in more severe cases may 
be hemorrhagic (Figure 1A-1B).(17,22) The rash appears as spots (macules) with small elevations on the skin 
(papules), without pus, and usually appears around the neck and face, particularly around the hairline and 
behind the ears,(21,23) then spreading to the hands and feet in approximately three days, remaining for five to six 
days before fading.(4,14) The virus infects the respiratory tract before spreading throughout the body.(2)

Figure 1. A: Diffuse erythematous maculopapular rash on the abdomen and chest of a pediatric patient. B: Similar 
erythematous maculopapular rash spread across the back and arms of the same pediatric patient

Table 1. History of the disease and clinical manifestations
Disease history Details Progression/Time Key Notes
Incubation period Asymptomatic or with subtle 

manifestations.(13,24)
7 to 21 days (average 10- 14 days).
(13,25)

The virus initially replicates 
in the respiratory epithelium 
and mononuclear phagocytic 
system.(13,24)

Prodromal phase General malaise Anorexia Fever 
(may be high, up to 39-40°C) 
Cough Runny nose (rhinorrhea) 
Conjunctivitis (red, watery eyes) 
Koplik spots: Whitish/blue-white 
lesions with an erythematous halo 
on the oral mucosa, usually in 
front of the first molar.(19,25)

Typically 2 to 4 days. Koplik spots 
appear 1-2 days before the rash and 
last 12-72 hours.(13,20)

They intensify before the 
rash. Koplik spots are 
pathognomonic, but not 
always present (only in 60-
70 % of cases, or not in all 
patients), and fleeting.(20,24)
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Exanthematic phase Maculopapular rash (spots and 
papules), erythematous, initially 
blanching on pressure. May include 
petechiae, or be hemorrhagic in 
severe cases. No pus or vesicles 
present. The extent of the rash and 
the degree of confluence correlate 
with severity in children.(24,26)

Appears 3-4 days after the onset 
of fever, or 1-2 days after Koplik 
spots. Generally appears ~14 days 
after exposure. Starts on the face, 
particularly around the hairline and 
behind the ears, and on the upper 
neck. It spreads cephalocaudally 
(from the head to the feet) and 
centrifugally. It affects the trunk 
and then the extremities. It lasts 3 
to 7 days, or 3-4 days before fading. 
It disappears in the same order in 
which it appeared.(20,24)

The palms and soles are rarely 
affected. Cephalocaudal 
progression is characteristic 
but not pathognomonic. 
Patients are infectious from 
four days before to four days 
after the onset of the rash.
(24,25)

Recovery phase Persistent cough. Skin peeling 
(especially in malnourished 
children). The immune system 
creates memory mechanisms and 
permanent immunity. Transient 
immunosuppression, which can 
last up to 3 years, increasing 
susceptibility to secondary 
infections.(15,24)

After resolution of the rash.(13) Immunosuppression is 
important.(15,24)

Modified measles (in 
vaccinated individuals)

Longer incubation period. 
Less intense prodromal and 
exanthematous phases.(25)

Incubation period of 14 to 21 days.
(25)

Observed in previously 
vaccinated patients.(25)

Mechanism of infection
Measles virus (MV) is a disease that is transmitted mainly through the respiratory tract(18,27) via large 

respiratory droplets or small particle aerosols that remain suspended in the air for up to 2 hours.(23,27) As the 
infection begins in the respiratory tract, it is believed that MV enters the host by initially infecting alveolar 
macrophages and/or dendritic cells in the airways, where epithelial cells would not be the target cells at the 
onset of infection.(18,27) In proposals, research suggests that the virus uses a similar infection strategy to that of 
HIV (Human Immunodeficiency Virus), where MHC (Major Histocompatibility Complex) class II+ CD11c+ dendritic 
cells capture the virus from the airway lumen and migrate to regional lymph nodes, thereby transmitting MV 
to lymphocytes and initiating infection.(16,18) After initial replication in the lungs and lymphoid organs, the virus 
spreads throughout the body via viremia, mainly mediated by infected CD150+ lymphocytes (T and B cells), 
which are the main sites of viral replication and dissemination.(18,27) The infection then spreads to almost all 
organ systems, including epithelial and endothelial cells, through direct cell-to-cell transmission.(17,24)

Epidemiology
Before the introduction of the vaccine in the 1960s, measles caused more than 2 million deaths annually. 

Although vaccination strategies have dramatically reduced this burden, preventing an estimated 60 million 
deaths between 2000 and 2023, the disease persists in areas with low vaccination coverage and outbreaks 
resurface due to declining vaccineacceptance,(28) the disease persists in areas with low vaccination coverage, 
and outbreaks resurface due to declining vaccination acceptance.(29,30) In 2023, 663795 cases were reported, 
and an estimated 10,3 million people were infected, with 107500 deaths, representing a 20 % increase since 
2022.(4,28,31) At the same time, the global immunization rate (first dose of measles vaccine, MCV1) declined from 
86 % in 2019 to 81 % in 2021.(1,22) Recovering to 83 % in 2023.(28,31,32) 

This situation left approximately 22 million infants without receiving at least one dose of the vaccine.(33) 

Risk groups include children under the recommended vaccination age, unvaccinated individuals, individuals 
who have not received a second dose, and those with vaccine failure,(3,6) with the risk increasing with travel 
to endemic regions. The most common complications occur in children under five and adults over 30 with 
malnutrition or weakened immune systems.(4) Measles is one of the most contagious diseases, transmitted by 
respiratory secretions when coughing or sneezing, with the virus remaining active in the air for up to two hours. 
It is so highly transmissible that it can infect nine out of ten unvaccinated contacts and is contagious from four 
days before to four days after the onset of the rash.(22,23)

Vaccination and surveillance
Natural infection with measles confers lifelong immunity, while immunization with two doses provides 

protection greater than 95 %(2), with the probability of infection in unvaccinated individuals hundreds of times 
higher during outbreaks. Infants born to vaccinated mothers have lower maternal antibody transfer than those 
whose mothers acquired natural immunity, reducing passive immunity and increasing susceptibility in children 
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under 12 months,(2,31) a situation that is exacerbated by maternal HIV coinfection. The Pan American Health 
Organization/World Health Organization (PAHO/WHO) recommends: Implementing vaccination intensification 
activities based on the results of the measles risk analysis, with the aim of closing coverage gaps, prioritizing 
municipalities at highest risk. Conduct microplanning of routine vaccination services to achieve vaccination 
coverage of at least 95 % with two doses of the vaccine. Increase efforts to achieve vaccination coverage in 
reluctant populations, including awareness-raising activities targeting local authorities, community and religious 
leaders, as well as other key social actors and government sectors, such as the education sector. Strengthen 
epidemiological surveillance in areas considered high risk, border areas, and areas with epidemiological silence 
through the implementation of active case finding in both health services and the community.

Epidemiological situation in the Americas
The global reemergence of measles in 2025 has shown different regional patterns, with the Region of the 

Americas being the most affected.(35,36) A total of 8,839 confirmed cases were reported in the Region of the 
Americas through epidemiological week 28 of 2025.(37) This represents an alarming 29-fold increase compared to 
the 244 cases reported in the same period in 2024, with 7,132 confirmed cases and 13 deaths reported through 
mid-June in the region.(34,37) The regional trend showed a steady increase in cases since epidemiological week 
1, reaching a significant peak between weeks 14.(34,37) Canada (3170 confirmed cases, 1 death), Mexico (2597 
confirmed cases, 9 deaths), and the United States (1227 confirmed cases, 3 deaths) accounted for the highest 
disease burden through epidemiological week 28 of 2025. Other countries with confirmed cases in the region as 
of the same week included Argentina (35 cases), Belize (34 cases), Brazil (5 cases), Peru (4 cases), and Costa 
Rica (1 case).(34,37) 

Epidemiological situation in Bolivia
The Andean country had maintained “elimination” of measles since 2000, but in line with the regional trend, 

no cases were reported in 2022 and 2023. In 2024, three positive cases of measles were reported and were 
successfully controlled. On January 31, 2024, an epidemiological alert for measles was issued, and on June 23, 
2025, a National Health Emergency Declaration was issued. As of July 22, 2025, 149 positive cases of measles 
have been confirmed nationwide (figure 2). The age distribution of the outbreak was wide, ranging from 9 
months to 44 years, mainly affecting children aged 5 to 9 years (30,0 %) and people aged 10 to 19 years (28,3 
%).(34,38)

Source: Ministry of Health and Sports. General Directorate of Epidemiology
Figure 2. Measles: Confirmed cases (July 27, 2025)

Diagnosis of the disease
Measles is diagnosed in patients who present with fever and a generalized maculopapular rash, especially 
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if accompanied by cough, coryza (nasal discharge), or conjunctivitis (red eyes).(20) Koplik spots, small whitish 
papules on the oral mucosa, are a pathognomonic sign that may appear one or two days before the rash, 
although they are not always observed.(20,39) Due to the recent low incidence, many physicians are unfamiliar 
with the disease, which may hinder initial clinical diagnosis.(22,39) Therefore, immediate laboratory investigation 
is recommended upon suspicion for rapid confirmation and implementation of control measures.(22,40) Essential 
laboratory tests include detection of specific IgM antibodies against measles in serum by ELISA and detection of 
measles viral RNA by polymerase chain reaction (RT-PCR) in nasopharyngeal/throat swab or urine samples.(3,40) It 
is important to note that samples taken within 0 to 3 days after the onset of the rash may yield false-negative 
IgM test results.(40) In addition, molecular analysis (genotyping) is crucial for characterizing the circulating virus 
and tracing transmission chains.(3,22) In low-prevalence settings, interpretation of IgM results can be complex 
due to possible false positives, and caution is required. All suspected cases should be reported immediately 
to public health authorities, who provide guidance on sample collection and infection control interventions, 
including isolation of the patient for at least four days after the onset of the rash to prevent spread.(3,20,23)

Differential diagnosis
The differential diagnosis of measles is crucial and often challenging, especially in settings where the disease 

is rare and clinicians may not be familiar with its full presentation.(1) Confusion arises because measles shares 
key features such as fever and maculopapular rash with numerous conditions, both infectious and noninfectious.
(2,39) Viral diseases that should be considered include rubella, roseola (human herpesvirus 6), Kawasaki disease, 
parvovirus B19 infections (infectious erythema), dengue, Zika, chikungunya, infectious mononucleosis, and 
other common respiratory virus infections such as rhinovirus, parainfluenza, influenza, and adenovirus.(41) 

Although classic measles is associated with cough, coryza, and conjunctivitis, and Koplik spots (small whitish 
papules on the oral mucosa) are pathognomonic but not always present, the distinctive progression of the rash 
and respiratory symptoms help to differentiate it.(37) Bacterial infections such as scarlet fever (caused by Group 
A Streptococcus), which presents with an erythematous rash and pharyngitis, or meningococcemia, which can 
manifest with a petechial rash, should also be distinguished. Other conditions to consider are Rocky Mountain 
fever, respiratory infections caused by Mycoplasma pneumoniae with a maculopapular or vesicular rash, and 
multisystem inflammatory syndrome in children (MIS-C) related to SARS-CoV-2.(2) In addition, drug-induced skin 
rashes and Fordyce spots (benign sebaceous glands on the oral mucosa) can mimic measles and Koplik spots, 
respectively.(39) Given this complexity, laboratory confirmation is essential and includes the detection of specific 
IgM antibodies against measles in serum (although IgM tests can give false positives, for example with parvovirus 
B19)(3) and detection of measles viral RNA by RT-PCR in nasopharyngeal, throat, or urine swab samples. It is 
also crucial to differentiate measles from vaccine reactions or vaccine-induced measles, an attenuated and 
non-contagious form that can occur in vaccinated individuals and is distinguished by special PCR techniques.(16)

Treatment
Treatment for measles focuses primarily on supportive measures, as there is currently no specific antiviral 

therapy for the virus.(20,25) These measures include managing fever with antipyretics, adequate hydration and 
appropriate nutritional support, monitoring the patient’s daily weight, and encouraging breastfeeding in infants, 
as well as small, frequent meals in children.(22) Vitamin A administration is a key intervention, recommended 
immediately upon diagnosis by the World Health Organization (WHO), the American Academy of Pediatrics, and 
the Centers for Disease Control and Prevention (CDC), especially in children, as it has been shown to reduce 
morbidity and mortality and prevent eye damage and blindness.(3,23,30) Doses are 50000 IU for infants under 6 
months, 100000 IU for infants 6 to 11 months, and 200000 IU for children 12 months and older, administered 
orally once a day for two consecutive days, with a third dose 4-6 weeks later if there are signs of vitamin A 
deficiency.(15,23) For adults, it may be beneficial, especially in populations with vitamin A deficiency, to use 
lower and more frequent doses in women of reproductive age due to possible teratogenic effects.(23) Ribavirin 
is an experimental agent that some experts suggest for measles pneumonia in infants younger than 12 months, 
patients 12 months or older who require ventilatory support, and immunosuppressed patients, although it is 
not approved by the FDA for this indication.(25,30) Antibiotics are not routinely indicated, but only when there is 
clinical evidence of bacterial complications, such as pneumonia or acute otitis media.(13,23,24) 

Infection control
Infection control for measles is crucial due to its high contagiousness and airborne transmission.(19,22) A 

room occupied by a suspected case should not be used for two hours after departure. Immediate isolation of 
suspected or confirmed cases is required, ideally in a negative pressure room. Healthcare personnel should wear 
respiratory protection, such as an N95 respirator, and the patient should wear a surgical mask. The isolation 
period for healthy patients is at least four days after the onset of the rash, and for immunocompromised 
patients, throughout the duration of the disease.(24) Early detection and immediate notification to public health 
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authorities are mandatory to initiate control actions, contact tracing, and outbreak containment.(22,23) It is 
essential that healthcare personnel have evidence of immunity. PAHO/WHO also recommends strengthening 
active epidemiological surveillance and training of rapid response teams for outbreaks.(24)

CONCLUSION
Measles remains one of the most challenging viral diseases for public health, not only because of its high 

transmissibility, but also because of its profound clinical, epidemiological, and social implications. This review 
has provided a comprehensive understanding of the many facets of the disease, from the characteristics of the 
virus and its mechanism of infection to the complex epidemiological dynamics that determine its reemergence. 
Recent figures reported in the Region of the Americas and in countries such as Bolivia show that confidence 
in immunization, sustained vaccination coverage, and active epidemiological surveillance remain important 
tasks. It is essential to strengthen diagnostic capacities, both clinical and laboratory. Vaccination, improving 
health education, integrating infection control strategies, and ensuring timely responses should not be an 
option, but a technical priority. Treatment continues to be mainly supportive, which underscores, once again, 
that the real tool for control is prevention. 
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