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Hantavirus Infection: A Neglected Diagnosis  

in Thrombocytopenia and Fever?
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Thrombocytopenia is a common observation in hos-

pitalized patients and is associated with a variety of 

diseases. Low platelet counts are most likely the result 

of decreased platelet production or increased platelet de-

struction. Rarely, pseudothrombocytopenia, distributional 

thrombocytopenia, or dilutional thrombocytopenia need 

to be considered. Clinical features such as petechiae, pur-

pura, nose bleeding, or bruising may be the �rst sign of 

a low platelet count. Identifying the underlying cause is 

pivotal for appropriate diagnostic and therapeutic manage-

ment strategies.1

 Decreased platelet production may be seen in various 

circumstances: after viral infections or administration of 

drugs, in the course of a malignant hematologic disease, af-

ter chemotherapy or radiation of the bone marrow, as the re-

sult of direct alcohol toxicity or vitamin B
12

 and/or folic acid 

de�ciency. Similarly, increased platelet destruction is seen in 

a number of immunologic conditions, like idiopathic throm-

bocytopenic purpura, thrombotic thrombocytopenic purpu-

ra, systemic lupus erythematosus, and the antiphospholipid 

or HELLP (hemolytic anemia, elevated liver enzymes, low 

platelet count) syndrome. Drug-induced thrombocytopenia, 

in particular heparin-induced thrombocytopenia, always 

must be considered. Of note, various drugs and some viral 

infections may affect both platelet production and destruc-

tion. Sepsis is the prevailing cause of thrombocytopenia in 

the severely ill or intensive care unit patient.
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Thrombocytopenia, fever, and acute renal failure are characteris-

tic features of nephropathia epidemica, the predominant hantavi-

rus infection in Europe. However, clinical presentation and blood 

cell counts may point to other disorders, such as a hematologic 

disease, particularly when impairment of renal function is not evi-

dent. This differential diagnosis often results in further extensive 

and unnecessary testing. We describe 3 patients with hantavirus 

infection with no renal failure, in whom a hematologic disorder 

was initially suspected. Serologic testing of hantavirus finally un-

raveled the mystery, and outcome of the patients was excellent. It 

is conceivable that similar cases often remain undiagnosed. Thus, 

testing for hantavirus should always be considered in cases of 

thrombocytopenia and fever of unknown origin, especially in areas 

endemic for the infection.

Mayo Clin Proc. 2010;85(11):1016-1020

CRP = C-reactive protein; IUD = intrauterine device; NE = nephropathia 

epidemica; PUUV = Puumala virus

 In several pathologic conditions, thrombocytopenia 

and fever are often comorbid conditions,2 and low platelet 

counts may point to the severity of the underlying disor-

ders. Typical viral diseases associated with thrombocy-

topenia are infections with cytomegalovirus, H5N1, and 

human immunode�ciency virus.3-5 Hantavirus infection is 

a less-known but important differential diagnosis in throm-

bocytopenia and fever. Although hantavirus infections are 

usually associated with impaired renal function, we de-

scribe 3  patients with the disease who presented without 

elevated serum creatinine levels.

CASE REPORTS

CASE 1

A 30-year-old woman was admitted to a hospital elsewhere 

for persistent fever. She reported night sweats, weight 

loss, and fever (temperature, up to 40°C) despite taking 

oral antibiotics (clarithromycin) and paracetamol for 5 

days. Blood tests showed bicytopenia (leukocytes, 2.7 × 

109/L; platelets, 27 × 109/L) and elevated levels of lactate 

dehydrogenase (544 U/L), and C-reactive protein (CRP; 

100 mg/L). Findings on electrocardiography, chest radi-

ography, and echocardiography were normal. Abdominal 

ultrasonography revealed mild enlargement of the spleen. 

Gynecological examination revealed an intrauterine device 

(IUD) but was otherwise unremarkable. Treatment was be-

gun with isotonic �uid and low-dose heparin intravenous-

ly, and broad antibiotic coverage with imipenem/cilastin 

therapy was provided for 3 days. The IUD, initially con-

sidered a possible focus, was removed; however, the fever 

persisted, and the patient was transferred to the University 

Hospital Tuebingen for further evaluation by an expert he-

matologist. The patient’s medical history was notable for 
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appendectomy and surgical repair of an inguinal hernia. 

She reported no coughing, diarrhea, dysuria, hematuria, or 

recent travel. Her partner had been treated with antibiotics 

for similar clinical symptoms 4 weeks previously. On ad-

mission to our hospital, the patient's blood pressure was 

120/80 mm Hg, heart rate was 72 beats/min, and tempera-

ture was 39°C. No abnormalities were evident on physical 

examination. Blood tests (Table) using an autoanalyzer 

demonstrated the presence of atypical lymphocytes and 

plasma cells. Urinalysis revealed mild proteinuria and he-

maturia. Urine and blood cultures were negative as well 

as serologic testing for a variety of viruses, including hu-

man immunode�ciency virus, hepatitis B and C, Epstein 

Barr virus, cytomegalovirus, in�uenza, and parain�uenza. 

Within a few days, the patient's fever resolved and blood 

test results normalized (Table). Surprisingly, test results 

for Puumula virus (PUUV) serology obtained later were 

positive for IgG and IgM, pointing to a PUUV infection 

as the reason for the clinical symptoms.

CASE 2

A 42-year-old man was admitted to a tertiary care hos-

pital for continuous fever (temperature, up to 40°C), wa-

tery diarrhea, and cephalgia. The patient reported that 

he had traveled to Spain 2 weeks earlier and to Egypt 6 

months previously. He smoked about 20 cigarettes per day 

(30-pack-years), did not use illicit drugs, and had no risky  

sexual contacts. Initial blood tests showed thrombocytope-

nia, reduced antithrombin III, and increased international 

normalized ratio levels. Clinically, no focus for infection 

TABLE. Laboratory Test Results at Patient Admission/Transfer to the Hospitala

 Laboratory test result
 (reference range) Case 1 Case 2 Case 3

Hemoglobin (14-18 g/dL) 13 (11.7b)  13.5 (11.8b)          12.8 (12.5b)
Platelets (150-450 × 109/L) {21c} 23 (100b)  {32c} 23 (218b) 102 (120b)
Leukocytes (4-9.5 × 109/L)     {2.5c} 6.5 (9.9b)     {7.6b} 6.5 (6.4b) 8.0 (8.0b)
Monocytes (2%-8%)     2      6   12
Lymphocytes (25%-40%)   10    18     22
Neutrophils (40%-80%)   67     73   59
Eosinophils (1%-4%)     5      1     1
Basophils (<2%)  1.2      0     2
Lymphoplasmoid  cells (0%)     5      4     4
Plasma cells (0%)    0       1      0
MCHC (32-36 g/dL) 34.7   36.1 34.2
MCH (27-34 pg/cell) 27.3  29.7 25.6
MCV (80-93 fL) 78.7  82.3 74.8
PTT (<40 s)   46     33      23
INR (0.9-1.1) {1.5c} 1.2  {1.1c} 1.3   0.9
AT III (70%-100%)     64 (67b)  {31c} 67 (57b) NA          
Creatinine (0-1.3 mg/dL)  {0.8c} 0.7 (0.7b)   {1.3c} 1.1 (0.6b) 0.8 (0.8b)
eGFR-MDRD (>90 mL/min/1.73 m2)     {90c} 104 (104b)  {64c} 78 (157b) 94 (94b)
Urea (12-46 mg/dL)   41    57    29
Potassium (3.5-4.8 mEq/L)  3.7    3.1   3.5
Sodium (136-148 mEq/L) 136  134  138
Calcium (1.05-1.30 mEq/L) 0.85  1.0   1.15
AST (<50 U/L)  68  168    29
ALT (<50 U/L)  37  111    27
LDH (<250 U/L) 383  379   151
CRP (<.5 mg/L)        67 (56b)  114 (13b)          46 (10b)
Urinalysis   
 Acetone + Negative Negative
 Bilirubin Negative Negative Negative
 Protein ++ + ++
 Glucose Negative Negative Negative
 Hemoglobin +++ ++ +
 Leukocytes + Negative +++
 pH 6.0  6.0  5.5

a Abnormal values are printed in bold. ALT = alanine aminotransferase; AST = aspartate aminotrans-
ferase; AT III = antithrombin III; CRP = C-reactive protein; eGFR-MDRD = estimated glomerular 
�ltration rate using Modi�cation of Diet in Renal Disease formula; INR = international normalized 
ratio; LDH = lactate dehydrogenase; MCH = mean corpuscular hemoglobin; MCHC = mean cor-
puscular hemoglobin concentration; MCV = mean corpuscular volume; NA = not available; PTT = 
partial thromboplastin time. + = slightly positive; ++ = moderately positive; +++ = highly positive.

b Value at time of patient discharge.
c Prior value obtained from the referring hospital. 



HANTAVIRUS INFECTION

Mayo Clin Proc.    •    November 2010;85(11):1016-1020    •    doi:10.4065/mcp.2009.0040    •    www.mayoclinicproceedings.com1018

For personal use. Mass reproduce only with permission from Mayo Clinic Proceedingsa .

could be detected. In addition, chest radiography, abdomi-

nal ultrasonoghrapy, and spinal tap analysis revealed nor-

mal �ndings, and endocarditis was ruled out by echocar-

diography. Empirical antibiotic therapy was initiated with 

metronidazole, cipro�oxacin, and ceftriaxone. Additional 

blood cell counts using an automated cell counter revealed 

a substantial number of nonclassi�able white blood cells; 

because an unspeci�ed leukemia was suspected, the patient 

was transferred to our hospital for further evaluation by an 

expert hematologist. Blood test results on admission are 

shown in the Table. Extensive microbiological, serologic,  

and hematologic analyses were performed. Computed to-

mography revealed signs of pulmonary congestion and free 

abdominal �uid with an increased number of mesenterial 

and retroperitoneal lymph nodes (Figure, A and B). Dif-

ferential blood cell count slides viewed by an expert he-

matologist were inconclusive; bone marrow aspiration 

showed a normal number of megakaryocytes and discrete 

hemophagocytosis (Figure, C). Because of persistent un-

dulating fever, antibiotic treatment was changed to mero-

penem and levo�oxacin. Subsequently, the patient’s status 

improved, and blood values normalized. Serologic testing 

revealed that IgG and IgM were positive for PUUV.

CASE 3

A 23-year-old woman presented to the emergency depart-

ment with fever of about 1 week's duration, associated 

with chills and side pain. Treatment with cipro�oxacin for 

3 days on an outpatient basis had not improved her symp-

toms. In addition, she experienced spontaneous petechiae 

on her legs and arms. Her medical history was remarkable 

for treatment of Hashimoto thyroiditis. Physical examina-

tion con�rmed some petechial lesions on the extremities. 

Laboratory analysis revealed thrombocytopenia, slightly 

elevated CRP value, as well as leukocyturia and proteinu-

ria (Table). Clinical symptoms resolved within 24 hours,  

and the patient was discharged. Serologic test results for 

PUUV IgM and IgG obtained a few days later were clearly 

positive.

DISCUSSION

Hantaviruses are enveloped RNA viruses that cause 2 dif-

ferent human diseases: hemorrhagic fever with renal syn-

drome and human pulmonary syndrome.6 Although han-

taviruses have attracted increasing attention as emerging 

pathogens in recent years, testing is not often included in 

routine diagnostic assessment, and they are rarely con-

sidered a possible pathogen in routine clinical practice. 

In Europe, Dobrova virus, Tula virus, and PUUV are the 

most important species. Rodents are the major reservoir 

for PUUV, but other free-living and domestic animals have 

been shown to be possible virus carriers7; transmission is 

mainly via the aerosol route.8 Puumula virus is reported 

throughout most of Europe, with parts of Sweden, South-

ern Germany, and Austria being endemic regions,9,10 and 

several outbreaks have been associated with an increase in 

the rodent population due to a milder climate or less snow 

during winter.11,12 The natural host of the virus is the bank 

vole (Myodes glareolus), and incubation time is from 2 to 

4 weeks after exposure.13 

 Infections with PUUV cause hemorrhagic fever with re-

nal syndrome,9 also called nephropathia epidemica (NE). 

FIGURE. A, Chest computed tomographic scan, revealing signs of 

pulmonary congestion (arrows) and minor bilateral effusions (ar-

rowheads). B, Abdominal computed tomographic scan, showing 

multiple enlarged lymph nodes (arrows) and intra-abdominal �uid 

(arrowheads). C, Representative bone marrow sample, showing 

normal megakaryocytes (arrow) and discrete hemophagocytosis 

(arrowhead). 
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Generally a mild disease, NE has a sudden onset and pre-

sents with headache, blurred vision, gastrointestinal symp-

toms, and back pain. The clinical course is usually benign; 

however, fatal cases have been reported.6,14 Up to 90% of 

affected patients have mild to severe thrombocytopenia and 

elevated lactate dehydrogenase levels, and most have a fe-

ver.14-16 Impaired renal function is the prominent feature that 

leads to the differential diagnosis of NE, whereas absence 

of an elevated serum creatinine level generally prompts the 

clinician to consider another disease. Pulmonary involve-

ment may occur in NE, with radiologic �ndings making it 

dif�cult to distinguish NE from other diagnoses, such as 

pneumonia.17 Hantavirus infections affecting the respira-

tory system result in considerable morbidity and mortal-

ity, and a different treatment approach may be necessary. 

However, serious pulmonary involvement is rare in hanta-

virus infections associated with the prevailing subtypes of 

Puumula and Dobrava in Europe, although it is common in 

infections with various hantaviruses in the New World.7

 The diagnosis of acute hantavirus infection is based 

on detection of virus-speci�c IgM.9 Management of NE 

consists of supportive measures and prevention of further 

damage; speci�c treatment is not available.18 However, 

in patients with severe thrombocytopenia, corticosteroids 

have been shown to be effective to some extent.19 In the 

current cases, NE was not seriously considered relevant, 

although all patients lived in an area endemic for PUUV 

infection. Serologic testing was performed out of curiosity 

and lack of other explanations in the �rst 2 patients, and ex-

perience from those cases led to further testing in the third 

patient. Although a thorough investigation may be helpful 

in establishing a diagnosis of PUUV infection, the trans-

mission path often cannot be identi�ed. In our patients, no 

prior exposure to rodents was evident. In addition, clinical 

presentation of patients 1 and 2 as well as normal serum 

cre atinine levels initially resulted in the correct diagnosis 

being  overlooked. In patient 1, transesophageal echocar-

diography was performed, and an IUD was removed to rule 

out a potential bacterial cause. In patient 2, suspicious �nd-

ings on chest radiography as well as pulmonary congestion, 

intra-abdominal �uid, and an increased number of lymph 

nodes on chest and abdominal computed tomography led 

to equivocal interpretations. Additional tests, such as lum-

bar puncture and bone marrow aspiration, were performed. 

Both patients were transferred to our hospital with the ten-

tative diagnosis of a malignant hematologic disease based 

on initial pancytopenia or atypical leukocytes, respectively. 

However, a differential blood cell count performed at our 

institution and reviewed by a hematologist did not support 

that diagnosis. Although the combination of fever, normal 

leukocyte count, slight lymphopenia, and moderately el-

evated CRP level clearly pointed to a viral cause, further 

diagnostic steps were performed to identify the disease 

and to rule out a more threatening disorder. In patient 3, 

because clinical symptoms and biochemical �ndings im-

proved rapidly, despite marked thrombocytopenia and 

petechial lesions, further invasive tests were not performed. 

In all 3 patients, extensive biochemical analysis, including 

serologic testing for various viral infections, was initiated. 

Of note, antibiotic therapy was initiated in all 3 patients 

because of persistent fever, although a bacterial pathogen 

could not be identi�ed. Elevated serum CRP levels were 

suggestive of an infection, consistent with a bacterial or 

viral disease. Braun et al16 recently demonstrated that NE is 

always associated with elevated CRP levels. However, it is 

unclear whether antibiotic therapy affected outcome in our 

patients.

 Hantavirus infection was not initially considered as a 

cause because of the assumption that creatinine values al-
ways need to be elevated in NE. However, abnormal �ndings 

on urinalysis were suggestive of impaired renal function in 

each patient. Although renal involvement in NE is usually 

characterized by interstitial nephritis, glomerular dysfunc-

tion and morphological changes have been reported.15 In 

the current cases, it is conceivable that the glomerular �l-

tration rate was more affected at some point in the disease 

course because discrepancies between the initial and last 

measurement of serum creatinine levels in patient 1 sug-

gested renal dysfunction at one point in the disease course. 

Possibly, creatinine levels before admissioin were higher 

but were overlooked. In addition, reduced antithrombin III 

levels in patients 1 and 2 may have been a sign of renal 

involvement. Thus, despite the normal glomerular �ltra-

tion rate at the time of presentation, it seems reasonable to 

use the term “nephropathia epidemica” to describe acute 

PUUV infection in our patients.

 Thrombocytopenia associated with viral infections is 

often a result of the induction of antiplatelet antibodies, 

with subsequent accelerated platelet clearance and/or sup-

pression of megakaryopoiesis.20 Heparin-induced throm-

bocytopenia and thrombotic thrombocytopenic purpura 

were unlikely as differential diagnoses because heparin 

had not been administered before patient presentation and 

because hemolysis was absent. Moreover, clinical features 

and laboratory test results did not suggest an immunologic 

disorder. Rather, slight lymphopenia and moderately el-

evated CRP levels pointed to a viral disease. Mechanisms 

by which hantaviruses cause thrombocytopenia are only 

partially understood. A common hypothesis for thrombo-

cytopenia in NE includes destruction of platelets based on 

immunologic mechanisms because corticosteroids may be 

of bene�t.19 Recently, Gavrilovskaya et al21 showed that 

hantaviruses might bind platelets and recruit them to the 

endothelial cell surface via a b
3 
integrin–dependent mecha-
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nism, thereby resulting in thrombocytopenia. Of inter-

est, severe thrombocytopenia in PUUV-induced NE may 

predict a severe course of acute renal failure.22 However, 

outcome of NE with supportive therapy is generally ex-

cellent.15 Thus, it seems essential to discriminate PUUV 

infection from other potential life-threatening disorders 

shortly after patient presentation to prevent further exten-

sive and unnecessary diagnostic measures. During the past 

few years, analytic systems have been developed that en-

able quick testing for hantavirus infection without the need 

for sophisticated laboratory equipment. Available point-

of-care tests for hantavirus species, with a speci�city from 

97% to 99% and a sensitivity from 97% to 100%, may be  

helpful and cost-effective (~$30 per test) if used in selected 

patients who have persistent fever, hematologic abnormali-

ties, and/or renal failure.13,23,24 However, serologic testing is 

needed to con�rm the diagnosis. Because seroprevalence 

of hantavirus has been reported to reach 5% in some re-

gions,10 PUUV infection is probably often undiagnosed 

and symptoms are attributed to other viral diseases. Thus, 

testing for hantavirus should always be considered in pa-

tients with thrombopenic fever of unknown origin, espe-

cially those who live in areas endemic for the infection.

CONCLUSION

Hantavirus infection is an important differential diagno-

sis in thrombocytopenic purpura, even if signs of acute 

renal failure are absent. However, abnormal �ndings on 

urinalysis may be the �rst clue for this usually benign dis-

ease. Because clinical presentation can mimic other po-

tentially life-threatening disorders associated with throm-

bocytopenia, early point-of-care and serologic testing 

for hantavirus infection may help to establish the correct 

diagnosis and prevent further unnecessary and possibly 

harmful tests.
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