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1. Introduction

Hantavirus is a zoonotic disease, meaning that transmission occurs between humans and animals.
Thus, natural interactions make disease control more challenging—beyond measures centered
around human infection and transmission, approaches must focus on the broader environment,
encompassing both animals and insects. Hantavirus remains a critical issue in the Greater Bay
Area (GBA), an area characterized by high population density and mobility as a major travel and
trade hub. This paper examines the current public health framework aimed at combating

hantavirus in the GBA and further proposes measures that can strengthen existing approaches.

1.1 Root Causes of the Hantavirus

The Andes virus is a specific strain of the genus Orthohantavirus, primarily found within the
Argentinian and Chilean regions. This strain can be transmitted via inhalation of airborne
particles from urine, saliva, or excrement of infected rodents or prolonged human-to-human
contact, with fatality rates as high as 50% (WHO) . The Hantavirus Pulmonary Syndrome (HPS)
is the primary disease caused by the Andes virus, where symptoms—fever, fatigue, muscle aches
in large muscle groups like the thighs, hips, and back, and sometimes shoulders, severe shortness
of breath, and fluid in lungs—often appear within 4 to 42 days after exposure, while no anti-viral
vaccinations currently exist (CDC) ; recognizing these warning signs and seeking immediate
medical care is critical for survival. According to the World Health Organization (WHO), there
have been a minimum of 11 documented deaths and 2 probable ones from the hantavirus globally

as of June 24th, 2026.

1.2 Emergence of the Virus
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This new, resurging, life-threatening pathogen was recently documented aboard a cruise ship
traversing across the South Atlantic. The vessel departed from Ushuaia, Argentina, on April 1st,
2026, with several stops at Antarctica and other remote islands (WHO). On May 2nd, initial
reports of the hantavirus were made public by the WHO, indicating that onboard passengers
were exhibiting signs of the HPS. However, given the occurrence of this incident, the resurgence
of this pathogen did not originate from the cruise itself. Rather, emerging ecological and climate
change were believed to facilitate the new outbreak. Climate change has been linked to altered
precipitation rates and temperature shifts, which can expand rodent habitats and population

dynamics, leading to higher rates of human contact with zoonotic pathogens (Koch et al.).

1.3 Impact on the GBA Region

While the Andes virus remains absent within the Greater Bay Area (GBA), other strains of the
hantavirus have been identified and shown to be relevant to the GBA. Both Seoul Virus (SEOV)
and Hantaan Virus (HNTV) have been present in Guangzhou, often associated with Hemorrhagic
Fever with Renal Syndrome (HFRS). A study conducted between 2015 and 2023 by Wu LiNa et
al. found that genetic characteristics of hantavirus have been detected in patients with HFRS
within the region of Shenzhen city. While the SEOV shows higher dominance, the HNTV shows
a higher mutation rate, with new virus subtypes within 8 years—a finding that raises concerns
about long-term vaccination immunity. The authors conclude that imported HNTV cases
continue to occur, suggesting possible ongoing transmission risks. Additionally, a 2014 study
conducted by Gao YunXia et al. on small mammals suggests that although no plague infections
were found amongst small mammals, high hantavirus-carrying rates were found in several
entry-exit ports. Noting that prevention measures should be taken into consideration to prevent

the rodent-borne diseases from spreading.

1.4 Significance of the Issue and Broader Implications

Given the GBA’s major role as a travel and trade hub, these findings raise significant concerns
regarding entry-exit ports such as airports and seaports, posing substantial risks of cross-border
contamination as international travelling and trading continue to expand. Among urban areas
across the globe, these findings imply that public health authorities should remain vigilant at all

times, as rodent-borne diseases can become widespread unknowingly with rapidly mutating virus
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subtypes. The abrupt outbreak of this virus serves as a severe warning globally, once again

highlighting the criticality and importance of safety precautions.

Considering the persistent risks within GBA, current health policies should be reviewed, while
effective frameworks should expand beyond human healthcare to address the aforementioned

implications during outbreaks.
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2. Identification and Evaluation of Existing Policies

In order to prevent and minimize outbreaks of the hantavirus in high-risk areas, the Pearl River
Delta region has developed a ‘One Health’ framework similar to that of the overall Chinese
government. This framework targets not only human, but also animal and environmental

information to form guidelines, which aid in preventing mass outbreaks.

2.1 Human Initiative

Human initiative practices set includes border screening and educational promises within the
Pearl River Delta region. Vector screening and quarantining are deemed necessary for all people
crossing borders between other nations through airports or stations. At these border crossings,
intense health inspections are done to ensure no risks of zoonotic infections, such as the
hantavirus, are exposed to the citizens of the respective region. Additionally, these borders
maintain strong communication and a persistent collection of data following the Pearl River
Declaration for enhancing health procedures (Alam et al.). Alongside this, Centers for Disease
Control and Prevention’s prevention guidelines are actively being distributed to citizens,
promoting public health awareness and actions against hantavirus outbreaks in the local region

(CDC).

Human initiative has shown strong results in the protection against the widespread outbreaks of
hantavirus in high-risk areas. Border control addresses the problem before it can escalate, while
educational awareness benefits individuals and their knowledge. However, these preventative
regulations do not consider what protocols should be taken in the case of an outbreak. This
diminishes the purpose of such strict procedures once the outbreak has officially taken place and

emphasizes the importance of after-occurrence management plans.

2.2 Animal Initiative

Procedures are currently being put in place to test animals, such as rodents, that carry and spread
the hantavirus disease in these high-risk areas. These tests aid in monitoring blood vitals and
population densities of the rodents in order to track possible areas of greater risk after a potential
outbreak in the Pearl River Delta region. Additionally, collaboration between other regions of

China, including the northern areas, is initiated to share data and compare virus types across
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rodents to better help research towards common variations and possible vaccination plans against

these variations.

These tests placed on rodents have proven beneficial, as scientists are noting an increasing rate of
one variation of hantavirus in the region. However, there are no current functional vaccinations

in place to help distinguish the illness (UCHealth). With only information showing that there is
an increase in the rate of the virus in rodents and no further plan on how to act against it, the

animal initiatives hold many limitations in their research.

2.3 Environmental Initiative

The limited action that has been set in place to work against these rodent illnesses is through
environmental control of their breeding locations. Waste management and clean-up zones are
placed across the Pearl River to ensure a safer environment for those actively coming in contact
with these zones. The strong improvement in sanitation helps tackle the problem through both
animal and environmental initiatives. However, the few limitations include potential risk and
spread of the illness through cleaners who may expose the virus to other zones (World Bank

Group).
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3. Alternative Approaches

The Pearl River Delta’s ‘One Health’ framework showcases a comprehensive attempt to
minimize the outbreak of hantavirus through human-, animal-, and environment-relevant
strategies. While the framework does reflect strong preventative potential, its effectiveness is
limited by insufficient planning, underdeveloped animal intervention strategies, and gaps in
environmental safety protocols, as mentioned above. Addressing these limitations by proposing

alternative ways would significantly enhance its overall impact.

3.1 Strengthening Human Outbreak Response

To address the absence of clear outbreak-response protocols in border screening and public
health education, health systems should incorporate structured emergency responses. This
includes, but is not limited to, early case recognition, rapid isolation, and strict infection control
measures. Emphasized by the World Health Organization (WHO), “early recognition of
suspected cases, prompt isolation, and consistent adherence to recommended infection
prevention and control measures remain essential to protect health-care personnel.” This suggests
that expanding from preventative border measures such as screening and education to reactive

healthcare preparedness is crucial.

3.2 Advancing Rodent Control and Vaccine Development

While heavy reliance on surveillance of rodent populations is useful for identifying trends and
being more aware of potential outbreaks, it does not exactly mean direct prevention. A more
effective approach would depend primarily on reducing the contacts between people and rodents.
For instance, the Canadian government guidelines heavily emphasize minimizing any human
contact with infected rodents through cleaning methods, proper ventilation, and rodent-proofing
to avoid inhaling airborne viral particles (Canada). Practical measures include sealing entry
points in buildings, using rodent control devices, and securing food and waste in tightly sealed
containers. In addition, although there are currently no widely available vaccines to exist,
emerging research demonstrates the potential of it happening. Dr. Hooper, an inventor of
multiple hantavirus vaccine patents owned by the U.S. government, and his colleagues have
developed a DNA vaccine for the Andes virus (Emily Anthes). The researchers found that over

80% of initial participants produced neutralizing antibodies, indicating promising progress.
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Increased government funding and international collaboration could accelerate vaccine

development, transforming the animal initiative from passive observation into active prevention.

3.3 Improving Environmental Safety and Worker Protection

Waste management and sanitation play a crucial role in reducing potential outbreaks, but
sanitation workers are left exposed to higher risks of infection. To mitigate this, stricter safety
protocols should be implemented. For example, both the CDC (CDC) and the Canadian health
authorities (Canada) recommend ventilating contaminated spaces before cleaning and using
protective equipment such as gloves and N95 respirators. Additionally, proper methods like
using bleach solutions or equipping advanced technologies such as ionized hydrogen peroxide
can significantly reduce viral presence. These measures improve sanitation effectiveness but also

protect cleaners from inadvertently spreading the virus to other areas.

3.4 Overall Comments on Existing Frameworks and Potential Future Actions

The Pearl River Delta’s ‘One Health’ framework does provide a strong foundation for hantavirus
prevention, but its limitations highlight the need for a more balanced approach that includes both
prevention and response. By integrating outbreak management protocols, prioritizing
rodent-human separation strategies, and enhancing environmental safety measures, the
framework can evolve into a more comprehensive and resilient system for future zoonotic

threats.
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4. Conclusion

Among different public health approaches, the One Health approach is appropriate to a limited
extent, as the current implementation is centered on surveillance and prevention rather than
active response and intervention. Therefore, the main issue is the gap between preventing risk
and being prepared to act once risk surfaces. Effective policy should integrate surveillance,
prevention, and response, rather than treating them separately, to maximize the preparedness and

control of hantavirus in the GBA.
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