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Acute Hantavirus Infection Presenting
With Fever and Altered Mentation in
the Absence of Pulmonary or Renal
Manifestations
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Illness caused by hantaviruses is often severe and is typically
characterized by diffuse pulmonary disease or renal
insufficiency depending on the type of hantavirus. Here we
report 2 cases of hantavirus infection that resulted in severe
cognitive impairment but did not have any pulmonary or
renal manifestations. These 2 cases may be indicative of
previously underreported symptoms of hantavirus infection

and might represent examples of hantavirus-related
encephalopathy.
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Introduction

Orthohantaviruses (hantaviruses) represent a group of viruses
that are spread zoonotically from rodents to humans and typi-
cally cause hemorrhagic fever with renal syndrome (HFRS) or
hantavirus pulmonary syndrome (HPS) [1, 2]. The “Old
World” hantaviruses are responsible for HFRS and are more
common in Asia and Europe, whereas the “New World” hanta-
viruses are found in the Americas and are known to cause HPS.
HFRS (caused by Hantaan, Dobrava, Saaremaa, Seoul, and
Puumala viruses) can have a mortality rate of up to 15% [3],
whereas HPS, caused by Sin Nombre virus (SNV) and Andes vi-
rus, has a mortality rate of up to 40% [4]. SNV is typically found
in North America and is transmitted through exposure to the
urine, feces, or saliva of Peromyscus maniculatus (deer mouse)
[5]. Other rodents are responsible for transmission of other
hantaviruses, and rare human-to-human transmission has
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only been reported with Andes virus. Hantaviruses generally
have an incubation period of 1-5 weeks and infect endothelial
cells, altering vascular permeability. Treatment consists of sup-
portive care, and severe cases may require the use of mechanical
ventilation or extracorporeal membrane oxygenation.

Case 1

In July 2020, a 70-year-old White man was admitted to a hospital
in Oregon for confusion, headache, and fever. The patient’s wife
recalled that they had recently encountered rodents and rodent
excrement around their property. His admission laboratory tests
were notable for thrombocytopenia of 57,000 platelets/pL; the re-
mainder of the tests were unremarkable. His admission imaging
studies included a noncontrast brain computed tomography
(CT) and a noncontrast chest CT, both of which showed no acute
abnormalities (Figure 1). A lumbar puncture was performed on
hospital day 1 and revealed the following cerebrospinal fluid
(CSF) results: white blood cell (WBC) count, 1 cell/nL; red blood
cell count, 134 cells/nL; protein, 94 mg/dL; and glucose, 93 mg/
dL. Three days after admission, brain magnetic resonance imaging
(MRI) with contrast revealed changes consistent with a mild sub-
acute intraventricular hemorrhage. A thorough microbiologic
evaluation was unrevealing, including negative CSF and blood
cultures. However, serologic testing for hantavirus was positive
for immunoglobulin M (IgM) and immunoglobulin G (IgG) an-
tibodies (Figure 2). The patient was treated with supportive care;
he ultimately defervesced, with normalization of his platelet count
and mental status. He was discharged on hospital day 14 in im-
proved condition. After discharge, additional testing performed
at the receiving state health department identified the pathogen
as SNV using a SNV-specific enzyme-linked immunosorbent as-
say (ELISA).

Case 2

In February 2021, a 66-year-old White man with type 2 diabetes
mellitus, hypertension, and chronic lower back pain was trans-
ferred from an outside facility to a regional hospital in Oregon
for acute onset of severe confusion, agitation, headache,
nausea/vomiting, and fever (Figure 1). The patient had com-
plained of some worsened chronic lower back pain for which
he had been recently prescribed a methylprednisolone taper.
He had no other symptoms, including no respiratory com-
plaints. Prolonged exposure to mice was reported due to an in-
festation of the patient’s home.

Records from the outside hospital showed admission blood
tests notable for a WBC count of 16 cells/nL and a blood glu-
cose of 211 mg/dL. A brain MRI and a head CT did not reveal
any acute abnormalities. The CSF collected at that outside

BRIEF REPORT « OFID « 1


mailto:stephen.fawcett@wsu.edu
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1093/ofid/ofac430

TGO

255 | En E
= 505 ]
37 315 m
35
IV acyclovir
Medications IV cefepime
Oral doxycycline
Tests .
Chest CT w/o con: - Respiratory Tick panel: - Brain CT w/o con: - Leptospira serology: - Hiﬂ'_ﬂ_lrys serology: +
Chest X-ray: - Pathogen/COVID-19 [l Serum Crypto Ag: - Abdomen/pelvis/ Lymphocytic Coccidioides serology: -
Case 1 Blood culture: - PCR (results): - Brain MRIw/ con: + | chest CT w/ con: - choriomeningitis
Brain CT w/o con: - MRSA/MSSA swab: - |l Stool GI pathogens. Karius cfDNA test: - virus: -
CSF PCR panel: - HIV serology: - ;- RF:-
| CSF culture: - Borrelia bid smear: - ANA screen: -
| | |
Day | [ [ T
0 14
Case 2
Tests Frm:l:iseﬂa ru.‘nrens:‘s: -
Legioneila serology: -
Medications [Woodpre ]
IV acetaminophen
Methylprednisolone
T (7€)
39 £ ]
. = s ] oot

Figure 1. Timeline of patient care. Abbreviations: +, abnormal; -, normal; Ab, antibody; AFB, acid-fast bacilli; Ag, antigen; ANA, anti-nuclear antibodies; bld, blood; cfDNA,
cell-free DNA; con, contrast; COVID-19, coronavirus disease 2019; CSF, cerebrospinal fluid; CT, computed tomography; Gl, gastrointestinal; HIV, human immunodeficiency
virus; IV, intravenous; MSSA, methicillin-susceptible Staphylococcus aureus; MRSA, methicillin-resistant Staphylococcus aureus;, PCR, polymerase chain reaction; RF, R-
heumatoid Factor; Tpax, Maximum body temperature in a 24 hour period; VDRL, Venereal Disease Research Laboratory.

hospital was normal, with a WBC of 0 cells/nL. As his symp-
toms did not improve, the patient was transferred to the re-
gional hospital for further diagnostic evaluation and
management. A CT scan of the chest was performed and
was normal.

It was noted that the patient was persistently hypertensive,
which ultimately required treatment with nicardipine.
Within 24 hours after his transfer, his fevers and leukocyto-
sis resolved without specific treatment. However, his altered
mental status improved more slowly. He was discharged after
9 total hospital days. All blood culture sets remained nega-
tive. Hantavirus serologies returned positive for IgM and
negative for IgG. Additional information from the laborato-
ry that ran the serologic tests indicated that the positive IgM
was for an Old World strain (Figure 2). Moreover, a
SNV-specific ELISA performed at the receiving state health
department revealed that the SNV IgM was negative.
Specific testing for other hantaviruses was not performed.
Two months later, hantavirus serologies were repeated and
returned positive for IgM and negative for IgG. These test re-
sults again indicated that the positive IgM was for an Old
World hantavirus (Figure 2).

DISCUSSION

The cases presented here demonstrate limited resemblance to
typical hantavirus infections. In both cases, no acute pulmo-
nary or renal impairment was detected, but both patients
were hospitalized for altered mental status and fever.
Symptoms improved with supportive care, and both tested pos-
itive for hantavirus IgM antibodies, whereas all other microbi-
ologic tests, including cultures, polymerase chain reaction tests,
and serologies, returned negative. No other cause for these pa-
tients’ presenting symptoms was identified. Persisting cognitive
changes associated with hantavirus infections have been re-
ported before, with some survivors of HPS demonstrating cog-
nitive impairment similar to patients recovering from anoxia
[6]. One study that monitored hantavirus infection in human
astrocytic cells and in mice suggested that neurological mani-
festations may be due to brain injury caused by the innate im-
mune response [7]. However, it is unlikely that the 2 patients
presented in this report were experiencing similar postinfection
symptoms, considering the acute encephalopathy onset
simultaneously with fever. There have also been previous re-
ports of acute mental status alteration caused by hantaviruses
[8-11], but previous cases are usually accompanied by typical
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Figure 2. Hantavirus enzyme-linked immunosorbent assay (ELISA) testing results. Hantavirus serology was a semi-quantitative ELISA test. A value of >1.75 indicates a
positive result for immunoglobulin M (IgM) antibodies and >1.1 indicates a positive result for immunoglobulin G (IgG) antibodies. Values of <0.9 and <0.8 indicate a negative
result for IgM and IgG antibodies, respectively. All ELISA values are calculated by dividing the sample optical density by the cutoff value derived from positive and negative
controls. *Hantavirus serology tested for 2 classes of hantavirus: Eurasian (Old World) and American (New World). Eurasian tests detected the antigen for the nucleocapsid
protein of Hantaan virus, Puumala virus, and Dobrava virus; American tests detected the antigen for the nucleocapsid protein of Sin Nombre virus and Andes virus.

symptoms and signs of HPS or HFRS, including pulmonary in-
filtrates or renal impairment, respectively [10, 12].

In case 2, the lack of IgG seroconversion over a 2-month pe-
riod was unexpected [13]. However, the detection of an IgG re-
sponse may be delayed by many factors, such as the highly
variable incubation periods of hantaviruses [11], underlying
health conditions such as hyperglycemia (as seen in diabetic pa-
tients) [14], and immunosuppressant medications (eg, methyl-
prednisolone and other corticosteroids). In case 2, it is also
unusual that the strain of hantavirus was not identified as
SNV. Instead, serologic testing indicated that the pathogen
was an Old World hantavirus. The ELISA performed for case
2 was designed to detect New World as well as Old World han-
taviruses, specifically Puumala virus, Dobrava virus, and
Hantaan virus. Although Seoul virus is not included in this as-
say, it may also have been detected, as previous studies have
shown that there may be significant cross-reactivity between
different Old World strains during ELISA testing [15, 16].
Seoul virus has also been reported to cause symptoms of en-
cephalopathy in the absence of renal manifestations [17].
Furthermore, it is the most likely Old World hantavirus to cause
illness in the western United States, as it is has been reported to
cause disease worldwide, including within the United States.

The cases presented in this report bring to light neurocogni-
tive symptoms that are underrecognized in hantavirus infec-
tions. Although both patients presented with significant acute
alterations in mental status, it is important to note that neither
case was found to have confirmed encephalitis on the basis of
CSF results and brain imaging studies. Our findings suggest
that hantaviruses can trigger an acute encephalopathy without
pulmonary or renal manifestations. This may serve to broaden
the differential diagnosis in patients with rodent exposure who
present with acute cognitive impairment of uncertain cause.
Additionally, the identification of hantavirus cases presenting
with atypical symptoms may lead to a more complete under-
standing of the geographic distribution of hantaviruses [18].

CONCLUSIONS

Hantavirus infections are important and potentially life-
threatening zoonotic diseases in the United States and around
the world. Although traditional cases of hantavirus infection
are often readily diagnosed, the pathogenicity of hantaviruses
remains incompletely understood. In these 2 cases, the patients
presented with acute encephalopathy and fever. After extensive
testing, hantavirus remained the only probable cause for their
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symptoms. These cases demonstrate a previously underreport-
ed clinical presentation of hantavirus infection and may serve
to bolster our understanding of the diversity of symptoms asso-
ciated with this infectious disease.
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