have regularly acquired specimens from such outbreaks
and we can identify them in their records, such speci-
mens could represent not only a treasure trove of biodi-
versity (10) but also an alternative source of pathologic
specimens and infectious agent genomic material.
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Orthohantaviruses cause hantavirus cardiopulmonary syn-
drome; most cases occur in the southwest region of the
United States. We discuss a clinical case of orthohantavirus
infection in a 65-year-old woman in Michigan and the phy-
logeographic link of partial viral fragments from the patient
and rodents captured near the presumed site of infection.

rthohantaviruses are negative-sense, enveloped

RNA viruses that are transmitted by host reser-
voirs, such as rodents, to humans. Human infection
occurs through inhalation of aerosolized viral par-
ticles from host excreta, such as urine or feces, often
in enclosed spaces during infestations. New World
orthohantavirus infection results in hantavirus car-
diopulmonary syndrome (HCPS), which consists of
febrile illness with edema and respiratory failure ().
In the United States, most HCPS cases occur in the
Southwest and have a 35% mortality rate (2).

The dominant orthohantavirus that causes HCPS
in the United States is Sin Nombre virus (SNV), which
is thought to be carried and transmitted by the western
deer mouse (Peromyscus sonoriensis). New York virus
(NYV) is another pathogenic variant of orthohantavi-
rus that is found in white-footed deer mice (Peromyscus
leucopus); cases occur primarily in the Northeast region

of the country (3). Although multiple host reservoirs for
orthohantaviruses are distributed throughout the Unit-
ed States, most human cases are caused by SNV (4,5).

In early May 2021, a previously healthy 65-year-
old woman visited an emergency department in
Washtenaw County, Michigan, USA, with febrile
prodrome of 3-6 days, thrombocytopenia, mild
transaminase elevation, and acute hypoxic respi-
ratory failure of unclear etiology requiring intuba-
tion. An extensive infectious disease workup was
conducted, and physicians initially ruled out such
pulmonary pathogens as SARS-CoV-2, common re-
spiratory viruses, fungal agents, and Legionella spp.
The family was interviewed to obtain a travel and
animal exposure history, which revealed that the
patient had not traveled outside of Michigan in the
previous year. The interview also confirmed that
the patient had not consumed unpasteurized dairy
or undercooked meat, had a mostly indoor dog,
lived near a natural area but used trails/sidewalks,
and had no known rodent infestation in the home.
However, the spouse reported that the patient had
spent time recently cleaning out a relative’s home
that had been uninhabited for 2 years and was in-
fested with mice.

Table. Measurements, location, and quantitative PCR results from captured rodents at likely site of patient orthohantavirus exposure,

Michigan, USA, 2021*

Hind foot PCR+
Species Weight, Total Tail length, length, Ear size, Location of tissue
Sample ID (common name) g length, mm mm mm mm Agelsex capture (Ct values)
YR-01 Peromyscus 13.2 152 75 19.5 16.5 Subadult/M Garage Kidney (33,
leucopus (white- right front 33), BAF
footed mouse) corner (35, 35)
YR-02 Blarina brevicauda 18 115 27 15 2.5 Adult/F Backyard NA
(Northern short-
tailed shrew)
YR-03 P. leucopus 21 174 86 20.5 17.5 Adult/F Backyard  Kidney (39,
39), liver
(38, 34)
YR-04 Tamias striatus 84.5 221 75 33.5 18 Adult/F Backyard NA
(Eastern chipmunk)
YR-05 T. striatus 73.5 222 85 36.5 18 Adult/M Backyard NA
YR-06 P. leucopus 17 159 73 20.5 17 Subadult/M  Porch right NA
back corner
YR-07 T. striatus 90 225 83 35 14.5 Adult/F Neighbor NA
backyard,
right side
YR-08 T. striatus 91 224 83 35 19 Adult/F Neighbor NA
backyard,
right side
YR-09 T. striatus 88 227 93 34 15 Adult/F Neighbor NA
backyard,
right side
YR-10 T. striatus 94 202t 48t 36 18 Adult/M Backyard Lung (35,
35)
YR-11 T. striatus 58 214 85 36 14 Subadult/M  Backyard NA
YR-12 T. striatus 49 196 72 37 17 Subadult/M  Backyard Lung (39,
39)
*BAF, brown adipose fat; Ct, cycle threshold; ID, identification; PCR+, positive result determined by quantitative reverse transcription PCR.
tBobbed tail.
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Figure. Phylogenetic analysis of
orthohantavirus sequence fragments
from samples taken from a 65-year-
old woman in Michigan, USA, and
trapped rodents from the likely

site of exposure (blue text). Trees
displaying the patient small fragment
(481 bp) (A), medium fragment
(283 bp) (B), and large fragment
(377 bp) (C) were aligned against
wild-caught rodents near site of
exposure and reference sequences.
Numbers along branches indicate
bootstrap values of 500 replicates.
GenBank accession numbers:
human patient, OR428177-9;
YR-01, brown adipose fat from a
Peromyscus leucopus white-footed
mouse, OR428180-2; YR-03,
kidney tissue from a P. leucopus
mouse, OR428183-5; and YR-10,
lung tissue from a Tamias striatus
Eastern chipmunk, OR428186-8.
Scale bars indicate number of
substitutions per site.

hela virus (MNGV)

1.0 Sin Nombre virus (SNV)
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Results of a tickborne disease panel were nega-
tive, but hantavirus antibody testing performed at a
commercial lab showed positive results for both IgM
and IgG. The treating hospital notified the Michigan
Department of Health and Human Services of a case
of HCPS. Confirmatory hantavirus testing was ar-
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ranged and confirmed with the Centers for Disease
Control and Prevention, using serum samples col-
lected from hospitalization.

Trapping was performed in and around the
suspected site of exposure (relative’s home) using
Sherman folding traps (https:/ /shermantraps.com;
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94 trap nights), resulting in 12 rodents captured
(12.8% trap success) under an approved animal-use
protocol (6). Trapping was conducted 12 days af-
ter the patient was released from the hospital. Re-
searchers observed signs of previous trapping ef-
forts; 5 unusable Peromyscus mouse carcasses were
found in snap traps in the residential basement.
Signs of infestation were evident. Of the 12 trapped
rodents, 3 (25%) were P. leucopus mice, 1 (8%) was
a Northern short-tailed shrew (Blarina brevicauda),
and 8 (67%) were Eastern chipmunks (Tamias stri-
atus) (Table). The surrounding flora consisted of
lawns, shrubs, and an evergreen windbreak near a
public trail.

Using quantitative reverse transcription PCR,
we screened lung, liver, brown fat, or kidney tissue
from captured rodents and from a plasma sample
of the patient obtained during hospitalization (6).
Brown fat and kidney tissue from 2 P. leucopus mice
and lung tissue from 2 T. striatus chipmunks tested
positive for SNV. Three fragments were obtained
from the patient sample, 1 for the short segment (480
bp), 1 for the medium segment (283 bp), and 1 for
the large segment (377 bp). Similar fragments were
also generated from 3 of the 4 infected rodents; all
sequences are publicly available in GenBank (acces-
sion nos. OR428177-88). We compared fragments by
using phylogenetic analysis against several known
orthohantavirus reference sequences to determine
potential identification. The partial sequences of
SNV short and medium segments from the patient
formed a phylogenetic lineage with SNV sequences
from the rodents collected in or near the suspected
site of exposure in Michigan. However, the patient’s
large fragment formed a lineage with NYV, sug-
gesting that this species may be an SNV or NYV
variant (Figure).

Previously, we identified the likely site of ro-
dent-to-human SNV transmission in a patient case
study (6). Here, we attempted a similar approach
but were only able to generate partial sequences for
the patient sample, which we compared with cap-
tured rodents. Orthohantavirus incubation periods
can be up to several weeks after exposure (7), which
may impact the timeliness of trapping efforts. We
found infected P. leucopus mice and T. striatus chip-
munks at the site of exposure, both of which have
been reported to carry NYV or SNV; P. leucopus
mice are susceptible and capable vessels for SNV
replication after laboratory infection (6,8-10). This
finding suggests that orthohantaviruses may not
be as species host-restricted as previously thought.
Further studies are warranted to clarify (or define)
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orthohantavirus species in Michigan to anticipate
the risk for patient infection. Increasing surveillance
and diagnostic efforts can enable prospective detec-
tion of circulating viruses.
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We describe a case of a 2-year-old child who expelled a
single adult female Ascaris lumbricoides worm. The pa-
tient is from a rural county in Mississippi, USA, with no
reported travel outside of the United States. The care-
givers in the home practice good sanitation. Exposure to
domestic pigs is the likely source of infection.
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reported increase of hookworm and strongy-

loidiasis transmission in rural Alabama, USA,
in 2017 (1) has led to more interest in isolated cases
of autochthonous transmission of soil-transmitted
helminths in the southeastern United States. This
increased transmission and interest led to several
small- and large-scale surveys of soil-transmitted
helminths and other parasitic diseases in Mississip-
pi (2-4), Alabama (5), and Texas (6). No cases of as-
cariasis were identified in those surveys. However,
highly endemic porcine ascariasis is present in some
farmed pigs in the United States (7). Sporadic reports
have been documented of autochthonous ascariasis
cases and case clusters in northeastern states (§), and
Ascaris lumbricoides roundworm-mediated Loffler
syndrome (eosinophilic pneumonitis) has been re-
ported in Louisiana over the past decade (9). Those
autochthonous ascariasis cases represented spillover
infections to humans from pigs. We describe a case
of zoonotic ascariasis from New Albany in Union
County, Mississippi.

A previously healthy 2-year-old girl was
brought to her local pediatrician with complaints
of abdominal cramping for 2 weeks, loose stools
(without blood or mucous), and a decreased appe-
tite. The family was originally from Mexico but had
lived in the United States for 13 years. Neither the
patient nor her twin sister had been outside of the
United States. The family lived on a farm with pigs,
and both children reportedly ate dirt from the house
plants. The mother found a motile worm in the pa-
tient’s diaper, filmed the worm, and then discarded
the diaper and worm.

We identified the helminth from the vid-
eo (Video, https:/ /wwwnc.cdc.gov/EID/
article/30/4/24-0176-V1.htm) as an adult female
A. lumbricoides worm because of the characteristic
size, shape, reddish-orange color, and a pointed
rather than recurved tail. The patient was treated by
her pediatrician with ivermectin (1 dose of a 3 mg
tablet) because albendazole was not available and
mebendazole was not covered by the patient’s in-
surance. We performed automated complete blood
counts by using an in-office hematology analyzer
(without eosinophil count capacity). The patient
was not anemic (hemoglobin 11.8 g/dL [reference
range, for age 11-13.7 g/dL]; mean corpuscular
volume 80.4 fL [reference range for age 75-86 fL]).
We treated the family members as a precautionary
measure. We obtained stool samples from the pa-
tient within 24 hours of treatment but detected no
eggs on Kato-Katz microscopic smear. The patient
did not expel any additional worms. We followed
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