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Hantavirus haemorrhagic fever and renal syndrome, caused by the
Hantaan virus in Singapore: A case report

Dear Editor,

We outline a case of a 59-year-old Malaysian man
of Indian origin with no known past medical history
apart from diabetes mellitus and hypertension,
who presented with a 7-day history of unrelenting
fever, myalgia, confusion and unsteady gait. He
worked as a shipyard engineer and travelled
between Singapore and lpoh, Malaysia. In Ipoh,
he lived in a village with domesticated cows
and would frequently drink cow urine as part of
his religious and cultural practice. His last travel
to lpoh had been approximately 2 weeks prior
to presentation. At presentation, he was febrile
(39 °C), with a blood pressure of 100/82 mmHg,
and narrowed pulse pressure. He had an unsteady
gait, but did not have any other physical signs of
cerebellar dysfunction or neurological deficits.

At presentation, his total white cell count was
elevated (18.10 x 109/L, N: 4.30-10.40 x 10%/L), with
elevated haematocrit (50.2%, N: 40.3-50.0%) and
thrombocytopenia (40 x 107/L, N: 150-410 x 10%/L).
There was oliguric acute kidney injury, with raised
serum creatinine (153 pmol/L, N: 60-110 pmol/L)
and hyponatraemia (127 mmol/L, N: 135-145
mmol/L). His liver enzymes were elevated,
with raised aspartate transaminase (AST, 192 U/L,
N: 6-35 U/L) and alanine transaminase (ALT, 86 U/L,
N: 6-40 U/L). The alkaline phosphatase (ALP,
68 U/L, N: 30-110 U/L) and total bilirubin
(6 pmol/L, N: 1-20 pmol/L) were not raised.

The magnetic resonance imaging of the brain
did not show any leptomeningeal enhancement.
Cerebrospinal fluid evaluation was bland, with no
positive microbiological studies. He was managed
supportively. Over a week, his platelet counts and
haematocrit returned to normal limits. There was
concurrent improvement in his transaminases and
serum creatinine (from 318 pmol/L to 196 pymol/L).
He was initially oliguric (<100 mL/day of urine) and
subsequently became polyuric (>3 L/day of urine)
(Supplementary Table S1).

Serological tests sent 7 days into illness for
leptospirosis, rickettsiosis, Chikungunya and
Dengue virus were negative. Blood smears for
malaria and Brucella antibody test were also
negative. The patient's serum was sent to our
reference laboratory at the Mayo Clinic for
hantavirus serology. This was an enzyme
immunoassay (EIA) test performed at Quest
Diagnostics using a mixture of recombinant
antigens from OIld World and New World
hantaviruses.” Both Immunoglobulin G (IgG)

and Immunoglobulin M (IgM) were reactive. The
reactive serum was further tested with serial
dilutions by indirect immunofluorescence (IIFT)
for IgM and IgG against hantaviruses (Hantavirus
Mosaic 1, EUROIMMUN, Germany)? in which
Hantaan (HTNV), Sin Nombre, Puumala, Dobrava,
Seoul (SEOQV) and Saaremaa viruses were included.
Both IgG and IgM were reactive (Supplementary
Table S2 and Fig. 1), and the highest positive
titrations of IgM and IgG were obtained for
anti-Hantaan reactions with IgM at 1:1000 and
IgG at 1:10,000. The IIFT results suggested that
the patient was most likely infected with HTNV.
The patient was discharged well with good
functional recovery.

Discussion

Hantavirus infections can present with hantavirus
cardiopulmonary  syndrome  and  hantavirus
haemorrhagic fever and renal syndrome (HFRS).3
In Asia, HFRS is more commonly observed.?
Although our patient had no history of direct
rodent exposure, he reported consuming cow
urine during his frequent travels to a rural area in
Malaysia. This practice of cow urine and dung
consumption has been associated with other
zoonotic infections, such as Q-fever and
leptospirosis, but not hantavirus infection.® In
our case, the cow urine consumed was possibly
contaminated with rodent excreta carrying the virus.

The typical presenting features of HFRS include
fever, hypotension with narrowed pulse pressure
and acute kidney injury. There is initial oliguria
followed by polyuria. Thrombocytopenia, elevated
haematocrit and elevated liver enzymes are also
commonly seen in HFRS.? In patients with HFRS,
central nervous system involvement in the form
of posterior reversible encephalopathy syndrome
has been reported.® In our patient, the neurologic
symptoms were likely due to encephalopathy,
rather than direct central nervous system
involvement.

Hantavirus infections are rarely reported in
Singapore and Malaysia (Supplementary Table S3).6
Two prior cases had been reported in 2013, both
in young males that had frequently travelled back
to Malaysia.” However, these 2 cases were detected
on hantavirus serological testing by EIA only and
confirmatory testing via specific antibody testing,
such as immunofluorescence assay, was not
performed. The only confirmed case by IIFT in
Singapore prior to our case was reported in 1996.8
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Fig. 1. Indirect immunofluorescence assay result.
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Representative images of negative and positive results were taken under microscope.

Although rarely reported, it is possible that
hantavirus infection is underdiagnosed in
Singapore. A seroprevalence study conducted
from 1985 to 1986 of 142 rodents showed that
25.5% were seropositive for hantavirus.” A more
recent, larger, seroprevalence study of 1143
rodents sampled from 2006 to 2008 in Singapore
demonstrated that 35.5% of sera were reactive
with SEOV (tested by ELISA serological assay),
which was one of the agents of HFRS.'
Furthermore, there was significant seroprevalence
of hantavirus among patients studied who
presented with a suspected diagnosis of dengue
haemorrhagic fever (8.3% seropositive), hepatitis
(8.1%), leptospirosis (2.66%) or acute nephritis
(1.96%).7 In a similar seroprevalence study from
Malaysia, hantavirus antibody was found to be
positive in 2.5% of serum samples with chronic
renal failure.

Underdiagnosis may be because testing for
hantavirus infection remains challenging, as the
gold standard of plaque reduction neutralisation
testing for confirmation is often inaccessible
outside of research settings. IgM positivity from EIA
alone may represent a false positive result, unless
subsequently confirmed with the presence of IgG
in a convalescent titre. Therefore, suspected cases
should first be screened with EIA for hantavirus
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IgG and IgM. Thereafter, if positive, it should be
followed up with specific hantavirus serological
testing with IIFT for confirmation and simultaneous
detection of specific IgM and IgG against clinically
important hantaviruses, as done in our case and in
an earlier case report.® The mainstay of HFRS
treatment is supportive. Reassuringly, despite the
lack of an effective agent for targeted therapy
against HFRS, reported mortality for severe HFRS
has decreased in recent years.?

In conclusion, we report a confirmed case of
HFRS in Singapore. This case was caused by HTNV,
and the diagnosis was established based on both
serology by EIA and specific antibody testing
with indirect immunofluorescence. Given the
seroprevalence of hantavirus in rodents and
patients in Singapore and Malaysia, heightened
alert for this condition is warranted in the
appropriate clinical context and rodent exposure,
which should prompt appropriate testing.
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