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A B S T R A C T

We describe a patient with an orthohantavirus infection 
in the north of the Netherlands. Orthohantavirus cases in 
the Netherlands are rare and most cases occur in the east 
of the Netherlands. Orthohantavirus infections should 
be included in the differential diagnosis in travellers and 
non-travellers, and patients from areas other than the east 
of the Netherlands if flu-like symptoms and acute renal 
insufficiency are present.

I N T R O D U C T I O N

Orthohantaviruses compromise a group of enveloped 
RNA viruses of which, over 21, are associated with 
human disease.1 Orthohantaviruses are transmitted 
through rodent hosts, insectivores, and bats. Different 
hosts carry different orthohantaviruses. An overview 

of orthohantaviruses found in the Netherlands can 
be found in table 1 and figure 1.2-4 Puumala virus is 
the most common type in the Netherlands, which has 
been found in bank voles throughout the country and 
is known to cause human infections, mostly in the 
east, the region of Twente, and south, the province of 
Noord-Brabant.2,3,5 This case report describes a patient 
with an orthohantavirus infection in Groningen, located 
in the north of the Netherlands.

C A S E  R E P O R T

A 38-year-old female was admitted to our hospital in June  
2019 with fever and headache since a few days. Physical 
examination showed no abnormalities. Laboratory analysis 

What was known on this subject?
Orthohantavirus infections are highly endemic to 
specific parts of the world. 
Different renal manifestations are known with 
orthohantavirus infections. 
Autochthonous orthohantavirus infections in the 
Netherlands are rare, but occur primarily in the 
east of the Netherlands.

What does this add?
Orthohantavirus infections may also occur in areas 
outside the east or south of the Netherlands.
Orthohantavirus infections should be included in 
the differential diagnosis in a patient with flu-like 
symptoms and renal manifestations.
A thorough exposure inquiry is important and 
could prevent the need for a renal biopsy in 
individual cases.

Table 1. Types of orthohantavirus found in the 
Netherlands

Virus Host Disease

Puumala 
virus

Bank vole, M. glaerolus1 NE

Tula virus Common vole, M. arvalis2 NE

Seoul virus Brown rat, R. norvegicus3 and 
black rat, R. rattus

HFRS

NE = nephropathia epidemica; HFRS = haemorrhagic fever with renal 
syndrome
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showed a mild renal insufficiency, a thrombocytopenia, 
and an elevated C-reactive protein (CRP) (table 2). Blood 
cultures were taken and a chest X-ray was normal. 
Because of persistent fever cefuroxime was started on the 
suspicion of a bacterial infection. The acute renal failure 
was considered a prerenal impairment resulting from 
dehydration. 
One day after hospitalisation, her fever disappeared, and 
her headache improved under acetaminophen. Antibiotics 
were discontinued because of persistent negative blood 
cultures and lack of a proven bacterial infection. However, 
in contrast to clinical improvement, the patient’s renal 
function deteriorated (table 2). An ultrasound of the 
kidneys excluded postrenal obstruction. The urinalysis 
showed no leucocyturia or erythrocyturia but did 
determine a mild albuminuria. Auto-immune serology 

showed no abnormalities. Serology, PCR and blood culture 
for leptospirosis was negative (table 3). On repeated 
anamnesis, the patient claimed to have cleaned up faecal 
excrements of mice a few days earlier. The patient reported 
no recent traveling neither abroad nor to other areas in the 
Netherlands.

The patient was discharged after a renal biopsy and 
diagnostics for orthohantavirus on blood was performed, 
nine days after the first symptoms. At the time of the 
outpatient clinic visit, the patient’s renal function and 
thrombocytes had been restored to normal. Puumala 
virus serology turned out to be positive (both IgM and 
IgG). PCR and blood culture for orthohantavirus was 
negative. The renal biopsy specimen showed few reactive 
changes with little increase of monocyte infiltration in the 

Figure 1. Host carriers of orthohantaviruses found in the Netherlands. 1. Bank vole; 2. Field mouse; 3. Brown rat. 

Photos by Jelger Herder, www.digitalnature.org

Table 2. Laboratory results

Day 0 
(admittance)

Day 3 Day 4 Outpatient clinic 
(after 2 months)

Blood tests

Haemoglobin, normal 7.5-10 (mmol/l) 9.4

Leucocytes, normal 4.5-10 (x 109/l) 8.5

Thrombocytes, normal 150-400 (x 103 per mm3) 41 101 273

Creatinine, normal 45-80 (µmol/l) 107 153 146 71

Urea, normal 2.5-7.5 (mmol/l) 4.3 8.4 7.9 4.9

CRP, normal < 10 (mg/l) 160 51 38 0.6

Urine analysis

RBC, normal < 5-10/µl 33

WBC, normal < 10-20/µl 77

Albumin excretion (g/day) 0.3

Creatinine excretion (mmol/day) 10.9

CRP = C-reactive protein; RBC = red blood cells; WBC = white blood cells
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interstitium, no signs of a tubulo-interstitial nephritis or 
glomerulonephritis. 

D I S C U S S I O N

Orthohantaviruses are transmitted to humans by aerosols 
from contaminated excreta of infected rodents. It is 
thought that the type of orthohantavirus is associated with 
a specific host species due to co-evolution of the viruses 
and reservoir hosts.6

Orthohantaviruses predominantly infect endothelial 
cells leading to damage of the vascular barrier, which 
is the cornerstone of the pathophysiology.7 This can 
lead to three clinical syndromes: haemorrhagic fever 
with renal syndrome (HFRS), nephropathia epidemica 
(NE), and orthohantavirus cardiopulmonary syndrome 
(HCPS), depending on the type of orthohantavirus.1 
Orthohantavirus subtypes that cause HCPS are only found 
in the Americas, due to the distribution of the rodent 
hosts.
HFRS is caused by the Seoul, Hantaan and 
Dobrava-Belgrade viruses. The Seoul and Hantaan viruses 
are transmitted by rats, and the Dobrava-Belgrade virus 
by the yellow-necked mouse. In the Netherlands, human 
HFRS cases are only caused by Seoul virus infections 
transmitted by brown rats.3,8 The rodent host of the 
Dobrava-Belgrade virus is present in the Netherlands, 
but this virus is not known to circulate.9,10 HFRS starts 
with a flu-like presentation such as high fever, headache, 

backache, abdominal pains, nausea, and vomiting. Later, 
HFRS can lead to haemorrhages such as conjunctival 
haemorrhages, petechiae, epistaxis, and even intracranial 
haemorrhages. The earliest and more specific laboratory 
abnormality is a rapid decline in platelet count. HFRS 
can lead to renal manifestations like reduced kidney 
function with oliguria or anuria, proteinuria, and 
microscopic haematuria.9 Puumala virus causes NE, a 
milder form of HFRS. NE is not correlated to haemorrhagic 
manifestations and shock.11 Our patient had flu-like 
symptoms preceding the decrease in kidney function, 
which fits with the natural course of NE.12

In the Netherlands, there is a reporting obligation for 
orthohantavirus since 2008. The incidence has been 
low (0.0-0.3 per 100,000, years 2008-2018) with a total 
of 62 reported autochthonous cases, most of which were 
Puumala virus infections in Twente.13 This is slightly lower 
than the average incidence in Europe overall (0.4-0.8 per 
100,000, years 2013-2017). Most of these cases occurred 
in Finland or Germany.14 The highest incidence of 
orthohantavirus (HFRS) is found in China, with a reported 
incidence of 0.83 per 100,000.15

A study in healthy individuals in the Netherlands showed 
a seroprevalence of 1.7% with the highest rate of 3.2% in 
Twente.2 Our patient denied traveling to Twente or other 
countries, which makes it likely that she got infected in 
the Groningen area where she resides. The low number 
of reported cases in comparison to the relatively high 
seroprevalence suggests that orthohantavirus infections are 
underdiagnosed, likely due to the subclinical course of the 
disease or due to misdiagnosis. It is also possible that the 
infections are mistaken for leptospirosis, since symptoms 
have many similarities with those of NE. A Dutch study in 
patients with suspected leptospirosis showed that seven 
patients had an acute orthohantavirus infection, of which 
three were initially not diagnosed.16 This was also the 
case in our patient, where the orthohantavirus diagnosis 
was considered only during hospitalisation after a further 
thorough inquiry. If the rodent exposure had been clarified 
earlier, a serology test, which is an inexpensive and 
accessible test, could have been performed and a kidney 
biopsy could have been avoided.17

C O N C L U S I O N

We report a patient with NE due to an infection with the 
Puumala orthohantavirus acquired in the north of the 
Netherlands. Reported autochthonous cases are rare, but 
the high seroprevalence suggests that orthohantavirus 
infections are underdiagnosed. Orthohantaviruses should 
be included in the differential diagnosis in patients with 
flu-like symptoms, renal failure, or thrombocytopenia, 
also in areas of the Netherlands where orthohantavirus 

Table 3. Auto-immune serology and microbiology 
results

ANA IgG (IF), titre 1:80

Anti-ds DNA, normal < 15 IU/ml 2.8

ENA screening Negative

ANCA-PR3, normal < 2 IU/ml < 0.2

ANCA-MPO, normal < 3.5 IU/ml < 0.2

Puumala virus IgM (MAT) Positive, titre > 1000

Puumala virus IgG (MAT) Positive, titre > 1000

Leptospira Ig (ELISA) Negative

Leptospira IgM (ELISA) Negative

PCR Leptospira (blood) Negative

Blood Culture Leptospira Negative

ANA = anti-nuclear antibodies; ANCA =anti-neutrophil cytoplasmic 
antibodies; ds =double- stranded; ELISA =enzyme-linked 
immunosorbent assay; ENA =extractable nuclear antigen antibodies; 
Ig =immunoglobulin; IgM =immunoglobulin M; MAT =microscope 
agglutination test; MPO =myeloperoxidase; PCR =polymerase chain 
reaction; PR3 =proteinase 3
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infections are less common, such as in the north. 
A thorough exposure inquiry is essential.

D I S C L O S U R E S

All authors declare no conflicts of interest. No funding or 
financial support was received.

R E F E R E N C E S

1. 	 Jonsson CB, Figueiredo LTM, Vapalahti O. A global perspective on 
hantavirus ecology, epidemiology, and disease. Clin Microbiol Rev. 
2010;23(2):412-41. 

2. 	 Sane J, Reimerink J, Harms M, et al. Human hantavirus infections in the 
Netherlands. Emerg Infect Dis. 2014;20(12):2107-10. 

3. 	 Goeijenbier M, Verner-Carlsson J, van Gorp ECM, et al. Seoul hantavirus 
in brown rats in the Netherlands: Implications for physicians - 
Epidemiology, clinical aspects, treatment and diagnostics. Neth J Med. 
2015;73(4):155-60. 

4. 	 Maas M, De Vries A, Van Roon A, Takumi K, Van Der Giessen J, Rockx B. 
High Prevalence of Tula Hantavirus in Common Voles in the Netherlands. 
Vector-Borne Zoonotic Dis. 2017;17(3):200-5. 

5. 	 Groen J, Gerding MN, Jordans JGM, Clement JP, Nieuwenhuijs 
JHM, Osterhaus ADME. Hantavirus infections in The Netherlands: 
Epidemiology and disease. Epidemiol Infect. 1995;114(2):373-83. 

6. 	 Forbes KM, Sironen T, Plyusnin A. Hantavirus maintenance and 
transmission in reservoir host populations. Curr Opin Virol. 2018;28:1-6. 

7. 	 Mackow ER, Gavrilovskaya IN. Hantavirus regulation of endothelial cell 
functions. Thromb Haemost. 2009;102(6):1030-41. 

8. 	 Swanink C, Reimerink J, Gisolf J, et al. Autochthonous human 
case of seoul virus infection, the Netherlands. Emerg Infect Dis. 
2018;24(12):2158-63. 

9. 	 Reusken C, Cochez C, Schimmer B, Reimerink J, Heyman P. Hantavirus 
infection: situation in the Netherlands, Belgium and Europe. 
2008;6(2):51-8. 

10. 	Vapalahti O, Mustonen J, Lundkvist Å, Henttonen H, Plyusnin A, Vaheri 
A. Hantavirus infections in Europe. Lancet Infect Dis. 2003;3(10):653-61. 

11. 	 Avšič-Županc T, Saksida A, Korva M. Hantavirus infections. Clin Microbiol 
Infect. 2019;21:6-16. 

12. 	 Koster F, Foucar K, Hjelle B, et al. Rapid presumptive diagnosis of 
hantavirus cardiopulmonary syndrome by peripheral blood smear review. 
Am J Clin Pathol. 2001;116(5):665-72. 

13. 	 Rijkinstituut voor Volksgezondheid en Milieu (RIVM). Atlastinfectieziekten 
[Internet]. 2019. [accessed 8 May 2020]. Avaible from: https://www.
atlasinfectieziekten.nl/hanta 

14. 	European Centre for Disease Prevention and Control (ECDC). 
Hantavirus infection, Annual epidemiological report for 
2017. ECDC. [Internet] 2019. [accessed 8 May 2020]. Available 
from: ht tps://www.ecdc.europa.eu/en/publications-data/
hantavirus-infection-annual-epidemiological-report-2017

15. 	 Zhang S, Wang S, Yin W, et al. Epidemic characteristics of hemorrhagic 
fever with renal syndrome in China, 2006-2012. BMC Infect Dis. 
2014;14(1):1-10. 

16. 	Goeijenbier M, Hartskeerl RA, Reimerink J, Verner-Carlsson J, Wagenaar 
JF, Goris MG, et al. The hanta hunting study: Underdiagnosis of puumala 
hantavirus infections in symptomatic non-travelling leptospirosis-
suspected patients in the Netherlands, in 2010 and April to November 
2011. Eurosurveillance. 2014;19(32):1-10. 

17. 	 Rijkinstituut voor Volksgezondheid en Milieu (RIVM). Tarievenlijst 
microbiologische onderzoeken [Internet]. 2019 [accessed 8  May 
2020]. Available from: https://www.rivm.nl/documenten/
tarievenlijst-microbiologische-onderzoeken-pdf.




