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Dear Editor,

On September 6, 2024, the CDC confirmed a new human case of
avian influenza A(H5) reported by the state of Missouri (https://www.
cdc.gov/media/releases/2024/s0906-birdflu-case-missouri.html). This
case represents the 14th human case of H5 in the United States in 2024,
and the first where the individual had no known occupational exposure
to sick or infected animals (see Fig. 1).

As is often the case in similar situations, concerns arose about a
potential reassortment leading to a true species jump, especially since
the neuraminidase molecule had not been initially typed and the patient
does not appear to have had contact with infected or diseased animals
(https://edition.cnn.com/2024/09/13/health/missouri-bird-flu-h5n1/i
ndex.html). The genetic analysis proposed here confirms that the new
case belongs to the H5N1 subtype, clade 2.3.4.4b, which is the same as
the previous cases from the USA [1]. Phylogenetic reconstructions of
both HA and NA genes indicate that the genetic variability of the
specimen from the new human case in Missouri (EPI_ISL_19413343) falls
within the range of well-known strains. The genetic variability of HA
remains low, showing limited variability over time, with a distance of
0.1 from the root and seven amino acid substitutions along with 56 re-
versions to the root, which is temporally placed around 2014. The ge-
netic variability of NA is similarly limited, with minor fluctuations over
time and a divergence of 0.1 from the root. Compared to HA, NA evolves
slightly faster, with 45 amino acid substitutions, two reversions, and one
gap relative to the root. In both cases, the nucleotide and amino acid
changes do not appear to have introduced enough genetic variability to
significantly diverge from other samples of the same subtype and clade.
The phylogenetic pattern observed does not suggest a typical spillover
event but rather an incidental host occurrence. Indeed, the spillover is
an event that can be clearly identified at a genetic level once it has
occurred. In cases of viral adaptation to a new species, where the virus
gains the ability for human-to-human transmission, distinct groups
typically form. These are represented by genetic clusters composed of
lineages sharing the same genetic traits that confer the new transmission
characteristics. Although there have been no reports of H5 outbreaks in
cattle in Missouri, H5 outbreaks have been documented in both

commercial poultry farms and backyard flocks in 2024. Additionally,
H5N1 bird flu has previously been detected in wild birds within the
state. To corroborate the scenario depicted by genetic analyses, it should
be noted that although there have been no reports of H5 outbreaks in
cattle in Missouri, H5 outbreaks have been documented in both com-
mercial poultry farms and backyard flocks in 2024. Additionally, H5N1
bird flu has previously been detected in wild birds within the state (https
://www.cdc.gov/media/releases/2024/s0906-birdflu-case-missouri.ht
ml). In any case, this analysis does not imply that we should relax our
vigilance in monitoring potential threats. Spillover and reassortment are
events that can occur, and the only way to stay prepared is to maintain
thorough monitoring [2] by sequencing and typing all new cases, both
human and non-human. Indeed, on the insights gained from the
COVID-19 pandemic, the scientific community acknowledges that
continuous One Health surveillance, which includes ongoing
genome-based monitoring, is the most effective approach for improving
understanding.
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Fig. 1. (A) Phylogenetic reconstructions of the H5N1 subtype based on all available HA sequences from GISAID (https://gisaid.org). The legend indicates the clade of
each terminal. (B) Phylogenetic reconstruction based on the NA gene, including all available sequences of the type N1. The arrows highlight the sequence of the
human case from Missouri (EPI_ISL_19413343). The scale in the x-asses is espressed in genetic distance. Analyses were performed using the Nextstrain/ncov tool
available at the GitHub repository (https://github.com/nextstrain/ncov). The figure was edited using GIMP 2.8 (https://www.gimp.org/downloads/oldstable/).
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