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In the spring of 1993, a mouse roared. It

was an unusual sound that took months

to be registered by astute clinicians and

the public health system [1]. Today, han-

tavirus pulmonary syndrome (HPS) is

widely recognized as a distinctive clinical

entity; it is associated with a precipitous

cardiorespiratory decomposition, throm-

bocytopenia, and atypical lymphocytes on

a peripheral blood smear and is trans-

mitted by rodents throughout the Amer-

icas [2]. The deer mouse (Peromyscus

maniculatus) and Sin Nombre virus were

quickly identified as the primary reservoir

and etiological agent of disease, respec-

tively, in the originally recognized out-

break in the southwestern United States

[3] and, subsequently, in most of North

America.

The initial recognition of HPS in the

United States hinged on the combined

employment of some classically trained vi-

rologists and the relatively new skills of

molecular biologists at the Department of

Health and Human Services (DHHS)/

Centers for Disease Control and Preven-

tion (CDC) and the Department of De-

fense (DoD) laboratories who had studied

and refined diagnostic tests and treatments

for hantaviruses of little relevance to the

United States associated with Korean

hemorrhagic fever and other hemorrhagic

fevers with renal syndrome in Eurasia [4].

Their pioneering work led to a reclassi-

fication of hantaviruses into 2 distinct

groups: (1) Old World hantaviruses, which

are associated with renal syndrome, and

(2) New World hantaviruses, which typi-

cally cause cardiopulmonary disease. The

initial recognition in North America rap-

idly led to the description of numerous

newly recognized viruses—in excess of 30

species—found throughout the Americas.

New World hantaviruses are associated

with a plethora of rodent host species in

the sigmodontine subfamily, each with a

unique rodent-virus species pairing. These

viruses cause a spectrum of clinical ill-

nesses designated as “new hantavirus-

associated American hemorrhagic fever”

and are thought to represent a coevolu-

tionary relationship between New World

rodents and their viruses [2, 3, 5, 6].

The recognition of HPS coincided with

an Institute of Medicine report on emerg-

ing infections that warned about compla-

cency toward infectious diseases in the era

of improved sanitation and immuniza-

tions [7]. Similar international recognition

of these microbial threats led to a global

response that was accelerated after an an-

thrax bioterrorism incident in the United

States and that served the world well for

the response to severe acute respiratory

syndrome [8].

Andes virus (ANDV)–associated HPS

in Argentina and Chile has evidenced a

unique predilection for limited person-to-

person transmission. To date, there have

been at least 6 reports supported by epi-

demiological and/or molecular data sug-

gesting a potential for person-to-person

transmission of ANDV [9–14]. The latest

is the elegant study by Ferrés et al. [14]

presented in this issue of the Journal;

it prospectively followed 421 household

contacts of patients with laboratory-con-

firmed ANDV infection to test the hy-

pothesis that ANDV retains the ability to

be transmitted from person to person. The

authors determined that sex partners of

patients with laboratory-confirmed cases

were at the greatest risk of infection, with

an estimated secondary attack rate of 2.5%

and detectable viremia 5–15 days before

the onset of symptoms. The biological ba-

sis for person-to-person transmission of

ANDV requires definitive characteriza-

tion; however, ANDV is the only hanta-

virus that has been isolated from human

serum and that consistently kills Syrian

hamsters [15]. This evidence suggests that
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infection with ANDV results in a higher

viral load [16] and perhaps that humans

are a much more permissive host for this

particular strain than for other hantavi-

ruses. The data suggest that person-to-

person transmission is the result of direct

contact during the preclinical phase of in-

fection (which is consistent with the tim-

ing of viremia) and that the disease is most

likely to have an incubation period of 2–

4 weeks and to occur after contact with

subsequently severely ill patients. It also

explains the paucity of nosocomial trans-

mission, because contact with health care

workers is likely to occur much later, dur-

ing the clinical phase of infection.

We are becoming ever more cognizant

that the vast majority of emerging path-

ogens have zoonotic origins [17]. Through

limited person-to-person transmission

events, some of these pathogens may be

able to establish themselves in a new per-

missive host or vector. HIV, influenza vi-

rus, measles virus, Plasmodium falciparum,

and smallpox virus—all pathogens hy-

pothesized to be of zoonotic origin—are

but a few examples of human pathogens

arising from evolutionary events across

millennia. [18–22]. Human dengue and

urban yellow fever may be examples of a

new reservoir allowing sustained person-

to-person transmission [23]. Limited per-

son-to-person transmission also character-

izes the current panzoonotic H5N1 strain

of influenza virus, for which there has been

intense scrutiny of the biological mecha-

nism that enables human transmission.

Global pandemic influenza prepared-

ness illustrates a unique challenge for the

public health system: responding to dis-

eases that result from the intersection of

animals, humans, and the environment.

Success will require coordination between

the animal and human health sectors [24,

25]. The ongoing H5N1 epizootic, the Rift

Valley fever outbreaks in eastern Africa,

and the monkeypox outbreak in the

United States have illustrated that need.

This is an area that has been woefully ne-

glected to date. As the world’s population

continues to grow, interactions between

humans and novel pathogens are likely to

increase, resulting in greater numbers of

emerging and reemerging diseases [26]. To

help understand the ecologies of infec-

tious diseases, the DHHS/CDC, in coop-

eration with the World Health Organiza-

tion (WHO) and numerous ministries

of health, is currently establishing Global

Disease Detection (GDD) centers in 5 of

the 6 WHO regions across the globe. These

GDD centers will work in concert with

the DoD–Global Emerging Infections Sur-

veillance (GEIS) centers as partners within

the WHO–Global Outbreak and Alert

Response Network (GOARN). The inter-

actions between the DHHS/CDC-GDD

centers, the DoD-GEIS centers, and WHO-

GOARN will undoubtedly enhance global

disease surveillance and host country ca-

pacity, reducing the overall time from out-

break recognition to response and disease

prevention.

These efforts need to be reinforced with

coordinated surveillance and rapid-re-

sponse activities through interactions be-

tween ministries of health, US government

agencies (DHHS, the Department of Ag-

riculture, the Department of State, and the

DoD), United Nations agencies (WHO

and the Food and Agriculture Organiza-

tion), the World Organization for Animal

Health, and academia and other nongov-

ernmental organizations (e.g., Médecins

sans Frontières). We also need increasing

emphasis on building local capacities and

conducting integrative studies across the

animal, human, and environmental do-

mains; on discovery research; and on stra-

tegic partnerships. Recognizing and pre-

venting the next pandemic—be it of

H5N1 influenza, an efficient human-to-

human hantavirus, or an as-yet uniden-

tified pathogen—can be achieved only

through strategic animal/human health

partnerships and enhanced global disease

surveillance.
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