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12 | HANTAVIRUS—OLD WORLD

12.1 | Disease agent

« Old World Hantaviruses

12.2 | Disease agent characteristics

« Family: Hantaviridae; Subfamily: Mammantavirinae;
Genus: Orthohantavirus.

 Virion morphology and size: Enveloped, helical nucle-
ocapsid symmetry, spherical to pleomorphic particles,
80-120 nm in diameter.

« Nucleic acid: Circular, segmented, negative-sense,
single-stranded RNA, 11.8-13.8 kb in length.

« Physicochemical properties: Inactivated by dry heat
(56°C for 30 min) and solvent-detergent treatments.

12.3 | Disease name

« Hemorrhagic fever with renal syndrome (HFRS)

124 | Priority level

« Scientific/Epidemiologic evidence regarding blood
safety: Theoretical

« Public perception and/or regulatory concern regarding
blood safety: Very low to absent

« Public concern regarding disease agent: Low but mod-
erate in endemic areas

12.5 | Background

« In 1913, HFRS was first described in Russia.

+ In 1951, an HFRS outbreak occurred in US troops sta-
tioned in Korea.

o Four serotypes (Hantaan, Seoul, Puumala, and
Dobrava) are the most common causes of HFRS.

e The genus is named after the Hantaan River in
South Korea.

« HFRS is an acute febrile illness that progresses to renal
failure, hemorrhage, and shock and is primarily found
in Europe, Africa and Asia.

« Orthohantaviruses mainly infect endothelial cells in
the microvasculature in multiple organs, but also
macrophages, dendritic cells and renal tubular
epithelium.
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12.6 | Common human exposure routes

« Transmission is by inhalation of excreta from infected
rodents.

« Other potential (but rare or suspected) routes of trans-
mission are rodent bites, touching the nose or mouth
after handling objects contaminated with rodent urine,
droppings, or saliva, or eating food contaminated with
rodent excreta.

12.7 | Likelihood of secondary
transmission

« 0Old World hantaviruses are not known to be transmitted
from person to person or through blood transfusion.

12.8 | At-risk populations

« The greatest risk is among people in rural and semi-
rural areas who work, play, or live in any closed space
where rodents are present. Primary exposure occurs
during cleaning in and around houses that are infested
with infected rodents and opening and cleaning of pre-
viously unused buildings.

o Other individuals who are at (nominal but low) risk
include campers and hikers as well as farmers, construc-
tion, utility, and pest-control workers, and the military.

12.9 | Vector and reservoir involved

« Each virus has specific rodent hosts.

+ Old World rats and mice (Asia and Europe): Examples
include Rattus norvegicus and Rattus rattus which carry
the Seoul virus, and the striped field mouse (Apodemus
agrarius), which carries the Hantaan virus.

12.10 | Blood phase

« No data available for blood phase in asymptomatic
persons.

o Virus isolated and/or RNA demonstrated in blood
from symptomatic patients with several hantavirus
virus infections and RNAemia may precede appear-
ance of IgM antibody.

« Hantaviruses infect endothelial cells that line the inner
lumen of the blood vessels of the lung, kidney, and
other body parts.
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12.11 |
products

Survival/persistence in blood

o Unknown

12.12 | Transmission by blood
transfusion

« Hantaviruses have not been associated with transmis-
sion by blood transfusion.

12.13 | Cases/frequency in population
« Approximately 100,000 cases of HFRS are estimated
annually in Asia and Europe.

12.14 | Incubation period
« Two to four weeks after exposure to infected
material

12.15 | Likelihood of clinical disease

o Low to moderate

12.16 | Primary disease symptoms

+ Severity of illness is quite variable and ranges from
mild flu-like symptoms to shock.

« Fever and myalgia are followed by hemorrhage (gas-
trointestinal, subconjunctival), renal failure, and
hemodynamic instability, which occasionally pro-
gresses to shock.

+ Death is usually the result of shock or hemorrhage.

12.17 | Severity of clinical disease

+ See mortality and primary disease symptoms

12.18 | Mortality

« Mortality rate for HFRS is 1%-15%, depending
on the host and the specific species of
hantavirus.

12.19 | Chronic carriage
« Not described for humans, but rodent vectors can be
chronically infected.

12.20 | Treatment available/
efficacious

« No known treatment; supportive care

12.21 | Agent-specific screening
question(s)

« No specific question is in use.

« Not indicated because transfusion transmission has
not been demonstrated.

« No sensitive or specific question is feasible. A question
about rodent contact in endemic areas would likely
have low positive predictive value.

12.22 | Laboratory(s) test available

« No FDA-licensed blood donor screening test exists.

« EIA detects hantavirus-specific IgM antibody or rising
hantavirus-specific IgG antibody.

« RT-PCR detects RNA in blood or tissue.

« Hantavirus-specific antigen can be detected in tissue
by immunohistochemistry.

« Immunoblot assay using recombinant antigens and class-
specific conjugates for IgM-IgG differentiation is available.

12.23 |
deferral

Currently recommended donor

e No FDA Guidance or AABB Standard exists.

12.24 | Impact on blood availability

« Agent-specific screening question(s): Not applicable
« Laboratory test(s) available: Not applicable

12.25 | Impact on blood safety

« Agent-specific screening question(s): Not applicable
« Laboratory test(s) available: Not applicable
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12.26 | Leukoreduction efficacy

« Unknown as some of these viruses have been isolated
from peripheral blood mononuclear cells

12.27 | Pathogen reduction efficacy for
plasma derivatives

« Multiple pathogen reduction steps used in the fraction-
ation process have been shown to be robust in removal
of enveloped viruses.

12.28 | Other preventive measures

o Unknown

SUGGESTED READING

1. Centers for Disease Control and Prevention. Hemorrhagic fever
with renal syndrome (HFRS). https://www.cdc.gov/hantavirus/
hfrs/index.html. Accessed 5 Jul 2023

2. Evander M, Eriksson I, Pettersson L, Juto P, Ahlm C,
Olsson GE, et al. Puumala hantavirus viremia diagnosed by
real-time reverse transcriptase PCR using samples from
patients with hemorrhagic fever and renal syndrome. J Clin
Microbiol. 2007;45:2491-7.

3. Niskanen S, Jdiskeldinen A, Vapalahti O, Sironen T. Evalua-
tion of real-time RT-PCR for diagnostic use in detection of puu-
mala virus. Viruses. 2019;11(7):661. https://doi.org/10.3390/
v11070661

4. Noack D, Goeijenbier M, Reusken CBEM, Koopmans MPG,
Rockx BHG. Orthohantavirus pathogenesis and cell tropism.

10.

11.

12.

13.

Front Cell Infect Microbiol. 2020;10:399. https://doi.org/10.
3389/fcimb.2020.00399

Sacher D. Hantavirus infection in an active duty U.S. Army sol-
dier stationed in Seoul, Korea. Mil Med. 2003.

Saksida A, Duh D, Korva M, Avsic-Zupanc T. Dobrava virus
RNA load in patients who have hemorrhagic fever with renal
syndrome. J Infect Dis. 2008;197:681-5.

Seo JW, Kim DY, Kim CM, Yun NR, Lee YM, Lawrence
Panchali MJ, et al. Utility of nested reverse-transcriptase poly-
merase chain reaction of clinical specimens for early diagnosis
of hemorrhagic fever with renal syndrome. Am J Trop Med
Hyg. 2021. https://doi.org/10.4269/ajtmh.21-0185

Spiropoulou CF. Orthohantavirus, orthonairovirus, orthobu-
nyavirus and phlebovirus. In: Howley PM, Knipe DM, editors.
Fields virology: emerging viruses — volume 1. 7th ed. Philadel-
phia: Lippincott Williams & Wilkins; 2021. p. 750-8.

Tariq M, Kim DM. Hemorrhagic fever with renal syndrome: lit-
erature review, epidemiology, clinical picture and pathogene-
sis. Infect Chemother. 2022 Mar;54(1):1-19.

Terajima M, Hendershot JD 3rd, Kariwa H, Koster FT, Hjelle B,
Goade D, et al. High levels of viremia in patients with the Han-
tavirus pulmonary syndrome. J Infect Dis. 1999;180:2030-4.
Yao ZQ, Yang WS, Zhang WB, Bai XF. The duration of viremia
patients with epidemic hemorrhagic fever. Chin Med J (Engl).
1989;102:116-9.

Yao ZO, Yang WS, Zhang WB, Bai XF. The distribution and
duration of hantaan virus in the body fluids of patients with
hemorrhagic fever with renal syndrome. J Infect Dis. 1989;160:
218-24.

Zeier M, Handermann M, Bahr U, Rensch B, Miiller S,
Kehm R, et al. New ecological aspects of hantavirus infection:
a change of paradigm and a challenge of prevention—a review.
Virus Genes. 2005;30:157-80.

QSUADIT SUOWIO)) d9ANEa1)) d[qearjdde oy £q PouIoA0S a1k SO[OIIE V() oSN JO SA[NI 10] ATRIqIT SUI[UQ AJ[IAY UO (SUOHIPUOD-PUE-SULIA)/WI0d" KA[IM’ AIRIQI[OUT[UO0//:sd)IT]) SUONIPUO)) pue SWId T, oY) 39S “[$707/20/9Z] U0 Areiqry autjuQ AT “0€9L 1 F1/1111°01/10p/wod Ko[im"Areiqrjaur[uo//:sdny woij papeo[umo( ‘IS ‘0T ‘S66TLEST



