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Climate Change and Global Health Risks

2019 Mosquito Habitat: Current & Projected

v As global temperatures rise, vector-borne
diseases like dengue are spreading beyond
traditional endemic areas, creating new

health risks worldwide.
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v" The regions most affected by climate e
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change, such as Central America, face both o)
increased incidence and resource g e 4

limitations. 1 2 3 4 5 6 7 8 9 10 1 12

Number of months per year when disease
transmission by Aedes aegypti mosquito is possible

* Brem J, Elankeswaran B, Erne D, Hedrich N, Lovey T, Marzetta V, Tarrago Salvado L, Ziiger C, Schlagenhauf P. Dengue “homegrown” in Europe (2022 to 2023). New Microbes and New Infections.
2024;56:101205.

* Rocklov J, Tozan Y. Climate change and the rising infectiousness of dengue. Emerg Top Life Sci. 2019;3(2):133-42.
* Simmons, C. P, Farrar, J. J., van Vinh Chau, N., & Wills, B. (2012). Dengue. The New England Journal of Medicine, 366(15), 1423-1432.



Honduras: At the Crossroads of Climate and Health

HONDURAS | Dengue

Sanitary regions by endemic channel
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v Honduras exemplifies the intersection of climate

vulnerability and health challenges. Rising
temperatures and increased rainfall provide
optimal conditions for Aedes mosquitoes,

exacerbating dengue transmission.

Limited resources make it difficult to address the
health impact effectively, highlighting the ethical

need for targeted support and research.
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P ———— Hurricane Iota brings

Planeta municipality in La Lima,
Honduras, submerged in water.

el repeat destruction to

Honduras

Second devastating hurricane in two
weeks lashes fragile nation and leaves
villages submerged

By Jeff Ernst in La Lima, Honduras




Dengue and Global Impact

Global dengue cases reported in 2024

The map below shows the total number of dengue cases reported so far this year. Click or hover over a country for more information
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Honduras
123,267 cases
in 2024

Note: Data as of September 16, 2024. Not all countries with dengue transmission are reflected.

* World Health Organization. Dengue: guidelines for diagnosis, treatment, prevention and control. Geneva: WHO; 2009.
European Centre for Disease Prevention and Control. Dengue worldwide overview.
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Dengue symptoms range from mild fever to

severe conditions (5% of cases) and death.

Over 6 million cases in 2023 and nearly 5
million by mid-2024.

Endemic countries in the Global South
experience higher incidence, often without
equitable access to vaccines and other

prevention measures.

George, A. M., Ansumana, R., de Souza, D. K., Niyas, V. K. M., Zumla, A., & Bockarie, M. J. (2024). Climate change and the rising incidence of vector-borne diseases globally. International journal of infectious

diseases: 1JID: official publication of the International Society for Infectious Diseases, 139, 143-145






Primordial Prevention

Integrated Vector
Management (IVM)

Intra- and inter-sectoral
collaboration

In Dengue Control

Addressing root environmental and
socioeconomic factors, such as water sanitation
and housing, is an essential ethical priority in

dengue prevention.

Funding for these interventions is often

overshadowed by investments in market-driven.

« Tully D, Griffiths CL. Dengvaxia: the world’s first vaccine for prevention of secondary dengue. Therapeutic Advances in Vaccines and Immunotherapy. 2021;9:1-8.
* World Health Organization (WHO). WHO prequalifies new dengue vaccine. 2024

* World Health Organization. Global Strategic Framework for Integrated Vector Management. Geneva, Switzerland: WHO, 2004



Vaccines as a Primary Defense Against Dengue

v" Vaccines provide a critical line of defense in
preventing dengue infections. However, dengue's
multiple strains continue to present significant

challenges for vaccine development.

v' Dengvaxia® was the first dengue vaccine,
effective mainly in people previously exposed to
the virus. Qdenga®, approved by SAGE in 2023,

was designed to broaden coverage.

v' Both vaccines face accessibility issues in LMICs,

where they are most needed.

+ Tully D, Griffiths CL. Dengvaxia: the world’s first vaccine for prevention of secondary dengue. Therapeutic Advances in Vaccines and Immunotherapy. 2021;9:1-8.
»  World Health Organization (WHO). WHO prequalifies new dengue vaccine. 2024



Ethics of Vaccine Access in LMICs

80 Upper-Middle
Income
High Income v' Dengue vaccines, while essential, remain
largely inaccessible in LMICs due to high
o costs and logistical challenges.
s
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S v Communities most affected by dengue face
2 limited access to vaccines developed with
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access to vaccines for the communities that
Differences in COVID-19
Vaccine Coverage

need them most?

0
04/01/2020  01/01/2021  10/01/2021  07/01/2022  04/01/2023  01/01/2024

*  World Health Organization (WHO). Vaccines and immunization: Dengue. 2024

PLOS Neglected Tropical Diseases. The Impact of the Newly Licensed Dengue Vaccine in Endemic Countries. PLoS Negl Trop Dis. 2024;18(4)



Funding and Ethical Responsibility
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Collaborative
Community

v" Funding agencies, including WHO and Gavi, have

a responsibility to ensure equitable access to life-

saving interventions in LMICs.

v' A shift towards supporting sustainable and

community-focused prevention efforts is essential

to addressing the root causes of dengue. % E b‘



Ethical Frameworks for Global Health Research

REASONABLE RISK TO BENEFIT RATIO

* fAcceptable risk-benefit in the context of SCIENTIFIC VALIDITY

the population studied « Equipoise
* Well-designed studies with adequate
power and sample size

v' Ethical guidelines, such as those by CIOMS,

emphasize the importance of fairness,

COLLABORATIVE PARTNERSHIP.

* Cross-industry and cross stakeholder
* Sharing of information and finances

benefit-sharing, and transparency in Rl el
* Expedited but thorough
ethical review

research, especially when involving

vulnerable populations.
\ OF ETHICAL

FAIR AND VOLUNTARY
PARTICIPATION

* Fully informed consent
¢ Inclusion of incapacitated subjects

SUﬁlClent bGﬂEfItS fIOWlng baCk tO these only if in their best interests

communities. A 4
EQUAL MORAL RESPECT FOR PARTICIPANTS
AND AFFECTED COMMUNITIES

* Patients and communities involved in planning as much as possible
» Participants should receive study results

RESEARCH

SOCIAL VALUE

+ Communities must benefit — studies not
just done for scientific interest/financial gain
* Burden of a study shouldn't detract

from the emergency medical care

v" LMICs often serve as research sites without

Council for International Organizations of Medical Sciences (CIOMS). International Ethical Guidelines for Health-related Research Involving Humans. Geneva: CIOMS; 2016.



Economic Interests vs. Public Health Needs

20% 17%

PHILANTHROPIC PRIVATE

ALL HEALTH R&D

$327 billion \

/ v' Vaccine development and distribution are often

driven by economic interests, rather than

GLOBAL SPENDING ON
o prioritizing the health needs of the most affected
$3.9 billion _
populations.
SPENDING ON HEALTH RED D SN By
R&D SPENDING BY
TARGETS NEGLECTED DISEASES H H H H

64% SECTOR v'  Addressing the ethical imbalance between profit-
e/ driven research and equitable healthcare access

IS essential for global health justice.

* Council for International Organizations of Medical Sciences (CIOMS). International Ethical Guidelines for Health-related Research Involving Humans. Geneva: CIOMS; 2016
+ Selgelid MJ, Jamrozik E. Ethical Challenges in Infectious Disease Control: A Bioethical Perspective. Bioethics. 2017;34(4):797-806.



Empowering LMICs in Global Health Research

v" LMICs should actively negotiate for protections and

benefits in international research, supported by capacity-
building efforts to strengthen their role. S ‘ \ )

v' Empowering LMIC stakeholders allows for better

negotiation of research terms to secure protections and

-

benefits for their populations.

v International guidelines call for collaborative decision-

making, but practical support is needed to strengthen

local capacities for ethical oversight.

* Council for International Organizations of Medical Sciences (CIOMS). International Ethical Guidelines for Health-related Research Involving Humans. Geneva: CIOMS; 2016
+ Selgelid MJ, Jamrozik E. Ethical Challenges in Infectious Disease Control: A Bioethical Perspective. Bioethics. 2017;34(4):797-806.



Recommendations for Ethical Research Partnerships

through collaborative partnerships with LMICs.
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v' Global health research must prioritize local health needs



Conclusion:
Addressing Ethical Challenges in a Changing World

As climate change accelerates health risks, ethical global
health research is more important than ever. Ensuring fair
benefit-sharing and protection of LMIC communities should

be a guiding principle in all international health collaborations.

Equity in global health research means not only protecting
vulnerable populations but also empowering them to benefit

from scientific advances.

The question remains: How can we build a future where

ethical reciprocity, justice, and fairness are integral to global

health research in a climate-challenged world?



Collaboration, Justice, Impact
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