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First report of an imported case of haemorrhagic fever

with renal syndrome in South Africa
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Haemorrhagic fever with renal syndrome (HFRS) is caused by hantavirus infection. Hantaviruses are not endemic to South Africa, and
we report the first detection of an imported case of HFRS in the country. The case involved a traveller from Croatia who presented to a
Johannesburg hospital with an acute febrile illness with renal dysfunction. The patient reported visiting rurally located horse stables in
Croatia before falling ill, and that a worker in the stables with similar illness was diagnosed with HFRS. Given the exposure history and
clinical findings of the case, a clinical diagnosis of HFRS was made and confirmed by laboratory testing.
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Hantaviruses are negative, single-stranded RNA viruses harboured
by small mammals (including bats, rodents, moles and shrews)
and have wide geographical distribution across the Americas,
Europe and Asia.? In humans, hantavirus infection may cause
two distinct forms of disease, known as haemorrhagic fever with
renal syndrome (HFRS) or hantavirus cardiopulmonary syndrome
(HPS).!Y The latter is endemic to the Americas and is more severe
than HFRS, with reported case fatality rates (CFRs) of 35 - 50%.!
Predominantly, Sin Nombre virus (SNV) is associated with a severe
form of HPS, but it can be caused by infection with one of 25
currently identified hantaviral species.®’ HFRS is endemic to several
Asian and European countries, and is associated with CFRs of 1 -
15%.Y Dobrava virus (DOBV), Hantaan virus (HTNV), Seoul virus
(SEOV) and Puumala virus (PUUV) are primarily associated with
HFRS."*%) Hantaviruses are transmitted from host rodent species
to humans through aerosolised excreta.l'! In the case of HEFRS,
clinical case presentation is characterised by the triad of fever,
haemorrhage and acute kidney dysfunction.) Infection presents in
phases with distinctive indicators such as fever, hypotension, oliguria
and diuresis.! Prodromal HPS symptoms are typically those of a
nonspecific febrile illness (fever, myalgia, dizziness, headaches and
gastrointestinal symptoms) progressing to hypotension, shock and
pulmonary oedema, signalling the onset of the cardiopulmonary
phase of the disease, often requiring hospitalisation.”!

Although hantaviruses have a wide geographical distribution, local
circulation of hantaviruses in reservoir animals has not yet been
reported from South Africa (SA).®! We report the first laboratory-
confirmed imported case of a hantavirus infection in this country.

In May 2021, a 37-year-old SA businessperson, living and working
in Crikvenica, Primorje-Gorski Kotar County, Croatia, presented

with a I-week history of an acute febrile illness and blurred
vision. The patient had symptoms before travelling from Croatia
to Johannesburg. When he was hospitalised in Johannesburg,
pulmonary oedema, cardiomegaly and renal dysfunction were noted.
In exploring possible exposures, the patient reported visiting horse
stables located in a rural part of Crikvenica and that he enjoyed
cycling in the countryside. He also reported that a worker at the
stables in question was diagnosed with HERS at the time of his visits
to the facility.

At hospitalisation (approximately 5 - 7 days after onset of the
illness), the patient’s full blood count indicated a haemoglobin
concentration below normal, starting at 13.3 g/dL on admission
and dropping to 11.1 g/dL 2 days later. During the course of
hospitalisation, blood results indicated a moderate thrombocytopenia
(lowest at 64 000 x 10°/L), returning to normal 4 days later, a normal
white cell count (with mild neutrophilia), and marginally raised liver
enzyme levels (serum alanine transaminase reached a maximum of
124 TU/L and gamma-glutamyl transferase a maximum of 105 IU/L).
Renal function tests included the following results: mildly lowered
serum sodium (dropping from 137 mmol/L at admission to a low
point of 127 mmol/L), low bicarbonate levels (18 - 20 mmol/L), raised
serum urea levels (up to 15.9 mmol/L), and raised serum creatinine
levels (up to 346 pmol/L). Other findings included raised C-reactive
protein levels during the course of hospitalisation, in the range of
27.5 - 65.6 mg/L. The patient was hospitalised for a total of 10 days.
Blood cultures and COVID-19 testing were repeatedly negative.
Polymerase chain reaction (PCR) investigations for herpes simplex
1 and 2, human herpesvirus type 6 and varicella zoster, enterovirus,
mumps, parechovirus, Epstein-Barr virus and cytomegaloviruses
were negative.

Given the history of possible exposure in a rural area of Croatia,
Crimean-Congo haemorrhagic fever, Mediterranean spotted fever
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and HFRS were considered in the differential diagnosis, with the
latter considered most likely given the clinical presentation and
possible exposure history. Blood samples were referred to the Centre
for Emerging Zoonotic and Parasitic Diseases at the National Institute
for Communicable Diseases (NICD) in Johannesburg for hantavirus
investigation. The sample collected at roughly day 10 of illness tested
positive for hantavirus IgG (1:100) and IgM (1:100) antibodies using
a multiparametric indirect immunofluorescence assay that can detect
HTNYV, PUUV, SEOV, SNV, DOBV and Saaremaa virus (SAAV), in
accordance with the manufacturer’s instructions (Euroimmun AG,
Germany). Cross-reactivity for DOBV and SEOV serotypes was
noted, which is expected between the subtypes and does not allow for
identification of the exact aetiological agent.”!

No detectable hantavirus RNA was found in this sample. In order
to confirm the diagnosis of HFRS, a sample collected earlier during
the course of illness (~4 days after disease onset) was sourced from
a private pathology laboratory in SA and sent to the NICD for
investigation. This sample tested positive by reverse transcription
PCR (RT-PCR) for hantavirus RNA, using previously published
protocols.® A third blood sample collected during convalescence
(~21 days after disease onset) also tested positive for hantavirus
IgG (1:10 000) and IgM (1:100) using the same assay as before, and
indicated increasing IgG titres (results not shown). This was in
keeping with the expected humoral response for HFRS patients with
IgM class antibodies detected simultaneously with the onset of clinical
symptoms, peaking at days 7 - 11 after symptom onset and declining in
the convalescent phase of the illness, while the levels of IgG antibodies
may continue to rise.! In order to confirm the aetiological agent of
HEFRS in this case, Sanger sequencing and sequencing analysis (results
not shown) were conducted using the positive RT-PCR product
obtained from the earliest blood sample. The results confirmed that
PUUYV was the causative agent of the illness.

The renal dysfunction and pulmonary oedema were managed
conservatively, and the patient made a full recovery.

Patient consent

The reporting of this case study is provided for in the Human
Research Ethics Committee of the University of the Witwatersrand
(ref. no. M210752 and protocol title: Essential communicable disease
surveillance and outbreak investigation activities of the National
Institute for Communicable Diseases). This protocol allows for the
waiving of patient consent in the reporting of infectious diseases of
public health importance in SA.

Globally the number of hantavirus infections is increasing in
endemic regions, with significant escalations in case numbers in
parts of Europe."") The number of reports of cases imported to
non-endemic areas and involving travellers is also increasing.!!!?l
Changes in rodent population density in endemic regions, together
with climatological and ecological changes and human-driven
alterations in landscape that favour interaction with rodents (such
as changes in agricultural activities), are purportedly driving the
emergence of hantaviruses.!)

Given the increasing risk of hantavirus infection, it is pertinent to
consider it in the differential diagnosis of patients presenting with
clinical disease that fits with symptoms of hantavirus infection and
exposure histories that may indicate a risk of hantavirus exposure.
In non-endemic areas, the latter include travel history to an endemic
area, and also the activities that the patient may have engaged in,
for example, the occupation, hobbies and travel-related activities.
The typical incubation period for HERS is 1 - 2 weeks following

exposure.l! Timely diagnosis of cases contributes to improved
clinical outcomes and reduction of unnecessary investigations and
treatment.!" There is currently no specific antiviral treatment for
hantavirus infection, and management is empirical and supportive.
Results of some studies show that ribavirin administration may be
a beneficial treatment option for HFRS.?* In rare cases, sequelae
involving the kidneys may be noted.” The severity of the disease
partly depends on the viral species involved in the infection. With
HEFRS, PUUV and SEOV infections tend to be milder (CFR <1%),
while DOBV and HTNV are considered more severe (CFR 5 -
15%).1¢) Nosocomial transmission of hantaviruses is rare and has
only been reported for Andes virus (a hantavirus associated with
HPS), so healthcare providers are generally not at increased risk and
standard precautions are advised.!"”!

This report presents the first case of HFRS detected in SA. To
date, no cases of HPS have been confirmed in SA. Both HFRS
and HPS are non-endemic in SA and are category I notifiable
medical conditions. Clinicians should consider the risk of hantavirus
infection in travellers returning from endemic areas with possible
rodent exposure (or exposure to rodent excreta) and presenting with
either severe respiratory illness or renal function impairment.

Teaching points

» Hantaviruses are zoonotic rodent-borne infections widely
distributed in the Americas and Eurasia.

» Hantavirus infection is associated with two distinct clinical
syndromes, namely haemorrhagic fever with renal syndrome and
hantavirus cardiopulmonary syndrome.

« Hantavirus infections are not considered endemic in SA, but may
be a risk in travellers returning from endemic areas who have had
exposure to rodents.
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