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Summary A serological survey was conducted in 1985-1987 lo delermine the presence

of infection for Hantavirus in the general population in Argentina, Uruguay,
Paraguay and Bolivia, as well as among rodent-exposed laboratory workers in Argentina.
Out of 748 individuals tested by immunofluorescence 20 proved positive for Hantaan vi-
rus 76/118 strain of whom 16 also reacted against Seoul virus 80/39 strain and 2 against
Puumala virus Solkamo sirain. Ten oul of 72 Argentine laboratory workers were positive
for the first 2 viruses by ELISA, immunofluorescence and/or plague reduction neufraliza-
tion tesl, in 4 of whom recent infeclion was demonstrated by IgM antibody presence.
Inapparent Hantavirus infection was thus demonstrated for the firsl time in 2.7% of re-
gianal inhabitants, logether with 13.9% among rodenl-exposed laboratory workers. Our
dala established the existence of human Hantavirus infection nearly 10 years before the
recognition of clinical cases of hemorrhagic fever with renal syndrome and hanlavirus
pulmonary syndrome in Argentina.
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Hemorrhagic fever with renal syndrome ease similar lo HFRS was not known to exist, but

(HFRS) comprise a variely ol clinically similar
entities, known o be endemic in Euro-Asia conli-
nent' " After the eliclogic agent ol Korean
hemarrhagic fever, the Hantaan virus, had been
discovered in 1976 and isclated from Korean
hemorrhagic lever palients in 1978% % ils wide-
spread distribulion was demonstrated nol only in
areas where HFRS is endemic, but also in many
paris of the world where the inlection is mainly
inapparent. Serological surveys in counlries pre-
sumed lo be free from HFRS showed anti-
Hanlaan antibodies in sera from humans without
clinical sympto-matology®®. In America human
infection wilh Hantavirus was demonstrated
serologically in USA®, Bolivia® and Canada’. A dis-
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a few cases ol mild HFRS have recently been
identilied relrospectively in USA®,

In Argentina up lo 1985 there had been no
evidence ol human infection with Hanlaan virus.
Subclinical inlection in general populalion® and
inapparent infection in laboratory workers' were
communicated for the first time in 1986-1987.

Urban, wild and laboralory rodents are the res-
ervolrs invariably associated with Hantavirus in-
fection all over the world® * " "2, The virus is trans-
mitted to humans through rodent urine, feces or
saliva.

In Argentina, anti-Hantaan anlibodies were de-
tected in 11% of Buenos Aires and Mar del Plata
port rats in 1983-1984", We demonstrated that
22% of experimental rats were infected with
Hanlavirus in some laboratories of Argentina and
a 23.5% seroprevalence of Hantavirus infection
was also reporled for the first time in wild lield
rodents (Callomys musculinus) in 1985-1987",
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In May 1993 in United States an outbreak of
an unrecognized human acute respiratory iliness
with high mortality was serologically associated lo
a new Hantaan virus: Sin Nombre Virus (SNV).
The agenl was isolated from the lung tissue of
deer mice captured at the home of a palient with
the Hantaan pulmonary syndrome (HPS)* ',

In 1995 a small cutbreak of human cases of
HPS has been notified in El Bolson, Argentina and
the Hantavirus etiology was serologically estab-
lished'™. Additional HPS cases (from 1991 lo
1993) were retrospectively idenlified in Buenos
Aires, Sanla Fe and Salta provinces".

The purpose of our study in 1985-1987 was to
determine the presence of anti-Hantaan virus
antibodies among healthy laboratory workers and
the general population in Argentina and neigh-
boring countries. The results obtained established
the exislence of Hantavirus infection long belore
the demonstration of human illness in the region
Therefore a comprehensive background informa-
tion on previous lindings on hantavirus aclivily in
the human populalion has become relevant.

Materials and methods
Population study:

To determina the presence of anli-Hantaan virus anti-
bodies in the genaral population a sarologic survey was
carried out from 1985 1o 1986 in 748 humans living in 17
Argentine provinces, as waoll as in Paraguay, Bolivia and
Uruguay, as shown in Fig. 1. Thesa sera ware collected
for a seropravalence study of Trypanosoma cruzi in the
general population. Age ranged from 1 to 78 yaars, with a
mean of 38 yaears.

Amaong laboratory workers a lotal of 72 sarum samples
were collected in 1987 from 64 staff mambers from the
Micrebiology Dapartment, School of Medicine, Buenos
Aires University, and from B laboratory staff-mambars from
the School of Madicine, Mendoza province, and most of
them had close contact with experimental or wild rodents.

Virus:
Thrae sarotypes of Hantavirus were used; the proto-
type Hantaan virus 76/118 strain, Seoul, virus B0/39 strain

and Puumala virus Sotkamo strain™.

Sera:

A total of 748 sera from normal inhabitants of
Argentina, Bolivia, Paraguay and Uruguay were
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Fig. 1.— Map of South Amarica showing the location
whara inhabitants wera found to be positive for
Hantavirus infection.

examined as well as 72 sera from laboralory
workers (Details are shown in Tables 1 and 2).

Anlibody lest:

General population: antibodies against Hantaan, Seoul
and Puumala viruses were assayed by indirect IFA techni-
gue®; antibodies agains!t Hantaan and Seoul virusas wera
also assayed by plaque reduction neutralization test
(PRN).

Laboralory workers: IgG and IgM ELISA antibodies
against Hantaan virus® and PRN and IFA techmigues
against Hantaan and Seoul vinises were performed™.

Results

Out of the 748 sera from the general popula-
tion assayed, 20 proved positive for Hantaan vi-
rus, 16 in Argentina, 2 in Bolivia and 2 in Uruguay,
pointing to a 2,7% lolal prévalence (Table 1 and
Fig. 1). Among Hantaan virus positive sera, 16
were also reaclive for Seoul virus and 2 for
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TABLA 1| — Antibody fiters against Hantaviruses in 20 out of 748 sera from inhabilants of Argentina, Bolivia,
Paraguay and Uruguay, 1985-1986

Origin of sera - Viral anligen and antibody titer
Mo. of positivel % of

Country Age Sex Haniaan Seoul Puumala MNo. of sera  posilive
Province IFA PAMN IFA PRMN IFA tastod sera
Argenting
Jujuy B4 F a2 a2 18 125
Salta 26 F B4 (2] 118 5.6
Chaco 43 M B4 20 256 20 64

a2 F 64

26 1A 64 339 7.6
Santiago 78 F 32 64
dal 25 F B4 B4
Estero 30 F 128 128

50 F az a2 4101 4.0
Tucuman 29 F 64

34 F 128 128 2132 6.2
Misionas 2 F B4 B4 1Mo 10.0
Buencs 54 M 128 20 256 20 64
Airas 23 F 128

27 F 64

5 F 128 a2 41 4.0
Other
provinces” Neg. onTT 0.0
Uruguay a8 M a2 az

3 F 64 B4 21205 1.0
Baolivig 3 F az az

17 F 128 128 2728 74
Paraguay Nag. ozs 0.0
Total 20 1B 2 20748 2.7

* Formosa, Catamarca, La Rioja, Mendoza, San Luis, Nouguén, Cordoba, Santa Fa, Entro Rios and Comientes.

Puumala virus. In facl, IFA titers for Hantaan and
Seoul viruses were quite similar. There was no
correlation belween positive serology and sex or
age. The age ol posilive cases ranged from 17
lo 78 years wilh a mean of 39 years. In Argen-
tina the 16 sera with anti-Hantaan antibodies were
delected among 309 inhabitants from: Jujuy,
Salta, Chaco, Santiago del Estero, Tucuman,
Misiones and Buenos Aires provinces. Anli-
Hantan antibodies were not found in 177 sera
from inhabitanis of the following provinces: For-
mosa (15), Catamarca (14), La Rioja (13),
Mendoza (18), San Luis {(15), Neuguén (17),

Cordoba (24), Santa Fe (15), Entre Rios (23) and
Corrienles (23).

Table 2 depicts that oul of the 72 laboratory
workers, 10 sera proved positive with 13.9% fto-
tal anlibody prevalence. Four posilive cases had
IgM antibodies indicating recent infection. None
of the seropositive individuals had previous illness
suggestive of classical HFAS. From the 6 posi-
tive out of the 64 staff-members of the Univer-
sity of Buenos Aires, 3 were animal care-takers;
2 professionals working in close contact with labo-
ralory rats and 1 apparently non-exposed tissue
culture lechnician. Out of the 8 laboralory work-
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TABLA 2.— Aniibody titers of 10 positive sera from 72 argentine [aboratory workers (13.9% of positive sara)
agains! Hantean and Seoul viruses by IFA, PAN and ELISA tast, 1987

IF Ab titer FPAN Ab ELISA Ab titer

Type of Job Age Sax (fgG) Inter HTNV

HTNV SEOV HTNV SEOQV IgG Ight
Protassional 27 M 16 x NT NT NEG MNEG
Tissua culture
technician &0 F MNEG a2 NT MNT 200 MNEG
Animal
cara-takar 40 M 64 64 NT MNT 200 NEG
Animial
care-taker &9 F 16 64 NT NT 400 800
Professional 55 F NEG &4 NT NT 1600 400
Animal
care-taker 57 M MNEG 2 NT NT 400 MNEG
Professional 43 M 256 NT 20 2000 25600 200
Tachnician 30 M 64 NT 20 200 E400 800
Animal
care-laker a5 M 128 NT 20 2000 15600 NEG
Animal
care-takar 50 it 128 NT 20 2000 12800 NEG

PAN: Plague reduction neutralization, Ab: Antibody, HTNV: Hantaan virus, SEOV. Seoul virus, NT: Not tested

ers lrom Mendoza province, the 4 seropaositive
cases were 1 professional, 1 technician and 2
animal care-lakers, working in close contact wilh
both wild and laboratory rodents.

Results presented in Table 2 indicate that
these laboratory workers were infected with
Seoul-type virus commonly found in laboratory
rats, as shown by PRN antibody titers,

Discussion

Years before the description of human illness
in Argentina we demonsirated lor the first time,
serological evidence of human inapparant infec-
tion with Hantavirus in the general population of
Argentina and Uruguay, and in laboratory work-
ers of Argentina. However in Bolivia, antibodies
agains! Hantaan virus had already been reported
in human serum samples as early as 1981 as well
as in that study®. The fumished data point to a
potential risk for human illnesses in those coun-
tries where subclinical human Hantavirus infection
was already found. Considering the present epi-
demiological siluation a new survey looking for the

prevalence of anti-Hantaan viruses in human and
rodent population of these countries has become
mandatory to determine the extension of the vi-
rus aclivity and their importance to public heallh.

In 1985-1986, without recognized cases of
HFRS in Argentina, Bolivia and Uruguay, we
found a 2.7% prevalence of subclinical Hanlavirus
infection in the general population similar to those
geographic areas where HFRS is endemic®. Other
authors in 1992 identified cases of HFRS retro-
spectively, inferred by a history of compatible ill-
ness between 1984-1991 and conlirmed later by
positive Hantaan antibodies'.

Serology in our work was performed by indi-
rect IFA. Twenly posilive individuals reacted
against Hantaan virus and 16 of them against
Seoul virus in similar titers. PRN perlormed in 2
sera among positive general population showed
no signilicant neutralizing antibodies against
Hantaan and Seoul viruses as shown in Table 1,
implying that Hantavirus infection in the surveyed
population might be due to a serologically differ-
ent serotype. IF antibodies against hanlaviruses
are group specific but PRN anlibodies are type
specilic'. It is worthy to mention that 9 oul of 10
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seropositive individuals who were given question-
naires had had close contact with urban rats and
wild rodents, although none had apparent clinical
iliness. The sdurce of human Hantavirus infection
are wild rodent reservoirs with a persistent and
asympltomalic infection. It is noteworthy thal in
Argentina 11% prevalence of infeclion was al-
ready demonstraled in wild port rals in 1983" and
in 23% ol a wild field redent (C. musculinus) in
1985". Our previous finding also showed thal
15% of the laboratory rals assayed at the Micro-
biology Department, School of Medicine, Univer-
sity of Buenos Aires, and 70% af the experimen-
tal rats tested al the School of Medicine, Mendoza
province, were infected with Seoul Hamavirus®,

In this paper we demonstrate a high preva-
lence of Hanlavirus infection (13.9%) among labo-
ratory personnel working in close contact with
rodents. In positive laboratory workers neulraliza-
tion 1ests showed higher antibody titers against
Seoul than Hantaan wvirus, indicating that
subclinical infection may possibly have been ac-
guired from infected laboratory rats. Four oul of
the 10 seroposilive laboratory workers showed
significant tilers of IgM antibodies by ELISA test,
indicating recenl infection. ELISA antibodies were
only measured against Hantaan virus, since they
cross reacl equally to Hantaan and Seoul virus.

This paper realfirms the necessily of a perma-
nent surveillance system which would periodically
investigale lhe existence and extension ol emerg-
ing or reamerging inlectious agents related to
known or eéven new pathologies, in the same man-
ner as the already established control programs.

In conclusion, our resulls already documented
in 1985-1987 tha presence ol subclinical human
Hantavirus infection in general population and
laboratory staff in Southern countries ol Latin
America, where years later clinical cases of
hemarrhagic fever with renal syndrome and a new
kethal pulmonary disease induced by Hantavirus
were recognized.

Resumen

Evidencia seroldgica de infeccidn humana por
hantavirus en Argentina, Belivia y Uruguay

Con &l proposito de evidenciar la presencia de
infecciones por virus Hantaan, entre 1985 y 1987
se realizo una encuesla serolégica en la pobla-
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cién general de Argentina, Bolivia, Paraguay vy
Uruguay y en trabajadores de laboratoric expues-
los a contaclto con roedores en Argentina. Enire
los 748 habilanles del area estudiada, 20 sueros
{2,7%) resultaron positivos por inmunofluorescen-
cia para virus Hanlaan cepa 76/118, de los cua-
les 16 también reaccicnaron frente al virus Seoul,
cepa 80/39 y 2 frente al virus Puumala cepa
Sotkano. De 72 trabajadores de laboratorio de
Argentina, 10 sueros (13,9%) lueron positivos
para los 2 primeros virus por ELISA, inmunofluo-
rescencia y/o neutralizacién. En 4 de los laboralo-
ristas se comprobd por ELISA una infeccion re-
ciente con presencia de anticuerpos IgM.

Estos datos constiluyen la primera evidencia
de infeccién humana por hantavirus, en la region,
cerca de 10 anos antes del reconocimiento de
casos clinicos de fiebre hemormragica con sindro-
me renal y del sindrome pulmonar por hantavirus
en Argentina.
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WE HAVE NOT YET CONQUERED INFECTIOUS DISEASE: ... we are faced with the
resurgence of some «old- infections and the conslant threat of the emergence of new
infective agents. It appears that North America and other counlries are now encountering
a form of tuberculosis that is resistant to all current drugs. This may be the result of pov-
erty and the improper use of antituberculous drugs, together with highly susceptible
populations of people with AIDS. Whalever the cause, if is a clear reminder that we can
never be confident about our ability fo treal an infectious disease even if we possess a
whole ballery of drugs to which it is usually sensitive. The emergence of drug-resistant
strains of malaria offers a similar story.

TODAVIA NO HEMOS VENCIDO LAS ENFERMEDADES INFECCIOSAS: ... nos vemos
enfrentados con el resurgimiento de «viejas» infecciones y el riesgo conslante de la emer-
gencia de nuevos agentes infecciosos. Pareceria que en EE. UU. y en olros paises se
encuenira una forma de tuberculosis resistenle a todo tratamiento. Esto puede ser el
resultado de la pobreza y del mal uso de las drogas anlituberculosas, junto con poblacio-
nes de alto riesgo como son los enfermos de SIDA. Cualguiera sea la causa, se lrata de
un claro recuerdo que nunca se puede confiar en nuestra capacidad para tratar una en-
fermedad infecciosa aun si contamos con toda una bateria de drogas especificas. La
emergencia de cepas resistentes de malaria ofrece una historia similar.
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