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THE NEW ARMS RACE: 

Making the Case for an International Compact for Infectious Diseases

We live in a world of pandemic, epidemic and endemic infectious diseases which threaten personal, national and international security.  Recently, the focus has been on the H5N1 Avian influenza. Whether or not this materializes as a human pandemic, it is only one of a number of infectious diseases, all of which must be seriously considered by every nation because these diseases represent global threats and so demand global responses. 

The realities are overwhelming.  Each year 300 million cases of malaria kill two million people. An estimated 3% of the world’s population - 170 million people- is chronically infected with hepatitis C virus. About four million people are newly infected each year, 80% of whom will progress to a chronic infection associated with cirrhosis in about 20% and liver cancer in about 5%. One third of the world is infected with the bacterium that causes tuberculosis with 10 million cases every year accounting for two million deaths.  Approximately 50 million people worldwide are infected with HIV, which killed 3.9 million people in 2005.  Despite the attention given to diseases like HIV/AIDS and avian influenza, some outbreaks are still relatively unknown to the general public yet represent a serious burden on global health.  For example, cholera still causes close to 120,000 deaths per year.  

The deliberate spread of infectious diseases has emerged as one option for terrorists and as such could come under the ambit of national security. But non-deliberate spread is more likely and also constitutes a severe threat to security, more broadly defined. Moreover, similar methods might be needed to cope with a pandemic, whether or not started deliberately and some of the approaches normally used for addressing questions of national security might be appropriate even if there is no hostile intent. In 1992, the Institute of Medicine published the first comprehensive report, Emerging Infections: Microbial Threats to Health in the United States.  In its new version published in 2003, the global environment and microbial agents are brought into focus as threats to health in general.  An unclassified report from the National Intelligence Council in 2000 examined “The Global Infectious Disease Threat and Its Implications for the United States.” Similarly, an unclassified 2003 CIA document analyzed “The Darker Bioweapons Future” in which the many benefits of modern molecular biology are weighed against the danger that “the effects of engineered biological agents could be worse than any disease known to man.”

The daunting challenge of tracking, detecting, preventing and treating infectious diseases is the arms race of the 21st century.  The race is not between states; the race is between the global community and pathogens found in nature or pathogens nefariously disseminated. The challenge calls for new solutions that integrate basic science, technology, and social, political, legal and economic realities.  The solution should optimize tradeoffs in the dense interplay of international security, global health, the creation and open dissemination of new knowledge and the maintenance and enhancement of the positive role of modern molecular biology on the economy of the developing world.  Therefore, the ideas presented in this international Compact do not compete or conflict with the missions of other initiatives, including those of the World Health Organization (WHO), whose outstanding work has served the global community for years.  
This vexing problem was raised quite clearly in the 2006 National Security Strategy: “Public health challenges like pandemics (HIV/AIDS, avian influenza) ... recognize no borders. The risks to social order are so great that traditional public health approaches may be inadequate, necessitating new strategies and responses. ...” (italics added). 
We propose a new approach, a new strategy based on the creation of a unique, four-point International Compact 
 on Infectious Diseases (the “Compact:) distinguished by the:

1) Establishment, maintenance and monitoring of international standards for surveillance and reporting of infectious diseases using advanced information technology to ensure timeliness, interoperability and security; 
2) Establishment, maintenance and monitoring of international standards for best laboratory practices;  

3) Expansion of capabilities for the production of vaccines and therapeutics expressly for emerging and reemerging infections; and

4) Establishment, maintenance and monitoring of a network of international research centers for microbial threats.
1. Biosurveillance and Reporting
The first major aspect of the Compact is the establishment and maintenance of international standards for surveillance and reporting of infectious diseases using advanced information technology to ensure timeliness, interoperability and security. Accordingly, signatory nations to the Compact would work together to set up standard but secure computer architectures for biosurveillance information systems. Additionally, signatories would define, and continuously refine, criteria for surveillance and reportable agents using latest information on endemic and emerging naturally occurring pathogens.


The challenges here are formidable, but hardly insurmountable. The greatest obstacle is the need for trust between signatory nations and a willingness to share biosurveillance data. The importance of this issue is exemplified by SARS and cases of H5N1 Avian influenza. There are technical challenges as well. Any attempt to create a common architecture for information systems would require common ontologies.  New algorithms and models of disease spread need to be developed and validated. Lastly, the language of the Compact has to address the issue of member states which do not report, or significantly under-report, the incidence of communicable diseases.

This recommendation is similar to, but substantially expands, the revised 2005 International Health Regulations (IHR).  The IHRs were unanimously adopted by the World Health Assembly and were scheduled for implementation in June 2007.  Article 5 of the IHR states: “Each State Party shall develop, strengthen and maintain the capacity to detect, assess, notify and report events in accordance with these Regulations…”  Underscoring the urgency of these issues, the World Health Assembly adopted resolution WHA59.2 on May 26, 2006 which calls upon WHO Member States to comply immediately, on a voluntary basis, with provisions of the IHR (2005) in response to the current Avian influenza situation.
   
Additional key articles in the IHR include Article 6, Notification, which states that each “State Party shall assess events occurring within its territory by using the decision instrument in Annex 2. Each State Party shall notify WHO, by the most efficient means of communication available, by way of the National IHR Focal Point, and within 24 hours of assessment of public health information, of all events which may constitute a public health emergency of international concern within its territory in accordance with the decision instrument, as well as any health measure implemented in response to those events.”   Verification is addressed in Article 10.  

Voluntary reporting mechanisms and those defined “by the most efficient means of communication available” are not optimal strategies.  The data may be incomplete, not readily integrated into other information systems, not timely and not validated. 

Attempts are underway to address aspects of this problem.  One example in the US is the National Bio-Surveillance Integration System (NBIS) administered under the Department of Homeland Security. The mission of NBIS is to “collect and analyze disease surveillance information from people, animals, plants, food, and the environment … (which) will be monitored continuously, in the context of intelligence information, to rapidly identify and characterize suspicious patterns of illness, and to support response activities by providing improved situational awareness.”
 
While these are outstanding efforts, incentives and effective administration must more completely be addressed.

A potentially important aspect of biosurveillance is international export control of reference samples and isolates to facilitate international collaborations.  
International bio-surveillance and reporting, at the level of sophistication we envision, faces certain challenges
  including: 
1. Integrating current initiatives into a national health IT strategy and federal architecture to reduce the risk of duplicative efforts;

2. Developing and adopting consistent interoperability standards;

3. Creating an open architecture that maximizes the use of off-the-shelf tools;

4. Creating enough flexibility to bring together disparate underlying IT languages and technologies to provide a common operating picture;

5. Generating the ability to accept multiple data formats used by agencies that provide the bio-surveillance information;

6. Generating the ability to feed information back to the originating agencies providing bio-surveillance information in a format each agency can accept;

7. Identifying data flows that will evolve during the developmental process; 

8. Allowing the methods of analysis to evolve and adapt as new data become available or existing data sets are improved; and

9. Knowing and evaluating the effectiveness of the current underlying algorithms, methods, and structures for biosurveillance data analysis.  

2. International Standards for Best Laboratory Practices
The second major component of the Compact is the establishment and maintenance of international standards for best laboratory practices
.  The Compact will require that the relevant State agencies are licensed and trained in these codes and practices. Member State laboratories will be required to adhere to them as a precondition for licensing. As a final guarantee of compliance, member States will periodically undergo inspections of the licensing process and of public, private-sector and academic laboratories. 


Naturally, there are obstacles to such an implementation. There is difficulty in establishing the standards themselves; states may not be able to completely comply with the standards because of lack of stable infrastructure or because of under-financing of biosafety matters; access to laboratories may be restricted, to name just a few.  Lastly, there is the problem of enforcement.  Persistent and intentional refusal to comply with such international standards would be grounds for additional help and supervised efforts to ensure high compliance under the terms of the Compact.

3. Vaccine and Therapeutics Production Facilities

An innovative solution for the limited base of manufacturing and distribution of therapeutics and vaccines has to be achieved.  Government as well as large, multi-national  pharmaceutical concerns and the biotechnology industry need to engage in a commitment to expand the manufacturing base.  Manufacturing contracts would be awarded to the countries or organizations with the most compelling offer, including commitments to assurance of continuity of supply and operations, safety, security and infrastructure. In order to achieve these ends, the signatories to the Compact would agree to fund the efforts sufficiently, perhaps representing a percentage of their GDP, thereby pooling the resources of many nations to create assured supplies of drugs and vaccines on a global scale as well as for specific local use. We note that shortages of vaccines and drugs are experienced by the developed world as well as the developing world.   

The benefits of this approach are manifold. First, such a Compact equitably spreads the high cost of manufacturing and distribution of drugs and vaccines across a group of nations. Second, it creates a structure with which to develop incentives for large pharmaceutical corporations to undertake the development of vaccines and therapeutics. Third, it provides the mechanism to achieve the common goal of providing the world with standardized and authenticated agents. Fourth it will directly address the legal issues of international pharmaceutical licensing.

 
The challenges that such an effort faces are not to be discounted.  The market for therapeutics and vaccines in the developing world is too small to attract serious commercial research investment. Even in the developed world, vaccine markets generally suffer from high up-front costs relating to research and regulation, and uncertain demand over time. Vaccines against potential biological weapons will suffer from high demand uncertainties and, should a bioterror event occur, may be requisitioned rather than purchased at market price. The enterprise requires high levels of transparency, oversight and acceptance of international standards for licensure.  Finally, incentives and enforcement must be considered.

Project Bioshield and product development private-public partnerships (PDPPPs) are attempts to systematically deal with these challenges in the context of bioterrorism vaccines; however neither is capable of providing the necessary incentives and support for producers to develop the full spectrum of the necessary vaccines and therapeutics.


A strategy of Advance Market Commitments (AMCs) for pharmaceuticals targeted at countering bioweapons and meeting the needs of the developing world has been proposed to address these shortcomings. However,  it did not receive the necessary support from the recent G8 meeting in Russia. Another vehicle for financing vaccine distribution to the developing world is the International Finance Facility for Immunization (http://www.iffim.com/01_what_is_iffim.html) (“IFFIm”).  The IFFIm essentially proposes a bond mechanism to pay for vaccines and intends to borrow operating funds in the international capital markets over 10 years and expects a triple-A credit rating.  
We suggest that when negotiated through the Compact described here, these AMCs, or indeed even a bond mechanism, would allow signatory countries to pool their resources and create an attractive market for these agents. Additionally, signatories would be able to specify the technical criteria that such products must meet, thereby establishing a link between the quality of the product and the potential revenue generated. While we recognize that this explicit financial commitment may be difficult for some member states, we believe that the potential benefits of high-level commercial investment outweigh the political risks.  In certain circumstances, member states could agree to fast-track regulatory approval for useful pharmaceuticals. While this leaves certain liability issues unresolved, it does provide the key capability for a quick response should it be needed. 
4.  Infectious Diseases International Research Centers
The magnitude of the threat of infectious diseases also necessitates a major global, investigative effort.  The example of the "Rice Institutes" funded by the Rockefeller Foundation for fifteen years
 and sustained by the Consultative Group in International Agricultural Research, provides a framework for an interdisciplinary, collaborative and synergistic network of Infectious Disease International Research Centers. These should have a permanent faculty and staff as well as visiting fellowships and studentships.  The lasting positive impacts of international research centers are many, including fostering long-term relationships between scientists, establishing a culture of research responsibility and serving as the nucleus for safe applications of interdisciplinary sciences globally.  
Incentives and Enforcements

These recommendations are made with full awareness of the inherent legal, political, diplomatic and economic challenges of multilateral compacts.    We believe that a major strength of linking the production and distribution of therapeutics and vaccines with biosafety, biosecurity and improved access to and participation in research programs creates a global incentive of compassion, maximization of human health and welfare and economic and scientific development.  Furthermore, our proposed structure uses both incentives and penalties to create a cohesive international body that does not challenge sovereignty, but pools resources. Non-participation by any given state would make it ineligible to receive the cost benefits of therapeutics and vaccines nor would the non-participating state qualify for a place in the research center. 

Below is a list of just some of the benefits to signatory nations from both the developed and developing worlds as this Compact will:

1. Provide access to specific therapeutics and vaccines that are relevant to the signatories.

2. Provide access to cheaper and more highly standardized therapeutics and vaccines.  

3. Ensure better quality control of vaccines, therapeutics and diagnostics in the developing world, leading to fewer expired or counterfeit agents.

4. Provide access to and participation in high-level research. 

5. Provide developing and developed states with a voice in the direction of research and development.

6. Distribute the costs and risks of research and development across a number of countries  

7. Provide more complete datasets on emerging infections and potential pandemics.

8. Create a more competitive market for vaccine and therapeutic development targeting diseases of relevance to signatory nations.

9. Enhance and enable human health and well being, economic development, and basic biological research. 

For all the reasons listed above, and fully aware of the challenges inherent in a global initiative of this scale, we propose as a matter of urgency that efforts be accelerated to  draft, debate, refine and implement  the first  International Compact on Infectious Diseases.  
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