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            Abstract
Approximately 50% of the US population received smallpox vaccinations before routine immunization ceased in 1972 for civilians and in 1990 for military personnel. Several studies have shown long-term immunity after smallpox vaccination, but skepticism remains as to whether this will translate into full protection against the onset of orthopoxvirus-induced disease. The US monkeypox outbreak of 2003 provided the opportunity to examine this issue. Using independent and internally validated diagnostic approaches with â‰¥95% sensitivity and â‰¥90% specificity for detecting clinical monkeypox infection, we identified three previously unreported cases of monkeypox in preimmune individuals at 13, 29 and 48 years after smallpox vaccination. These individuals were unaware that they had been infected because they were spared any recognizable disease symptoms. Together, this shows that the US monkeypox outbreak was larger than previously realized and, more importantly, shows that cross-protective antiviral immunity against West African monkeypox can potentially be maintained for decades after smallpox vaccination.
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                    Figure 1: Antiviral antibody responses after orthopoxvirus infection.[image: ]


Figure 2: Diagnosis of recent monkeypox infection by quantification of orthopoxvirus-specific T cells.[image: ]


Figure 3: Analysis of monkeypox-specific peptide ELISAs for diagnosing monkeypox infection.[image: ]


Figure 4: Relationship between reported and unreported (that is, asymptomatic) monkeypox infections.[image: ]
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