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for use of vaccine against the 2009 H1N1 influenza virus were released timely. However, the 
immunization uptake rate was low due to the early report of a case who developed Guillain-
Barre syndrome following vaccination. The development and application of mathematical 
models incorporating traditional epidemiological models and phylogenetic analyisis of viral 
genomes sparkled by SARS has enabled us to describe and predict the evolution of the influenza 
pandemic as well as identifying and prioritizing interventions in public health policy. 
In Hong Kong, the notable success of e-SARS before has paved the way to e-flu as a platform of 
enhanced data management system for disease notification, monitoring and data analysis within 
the hospital information system. Protocols and guidelines for treatment and disease management 
were readily available and disseminated. Adults with severe pH1N1 pneumonia exhibited slow 
viral clearance particularly in the lower respiratory tract despite oseltamivir treatment. Studies 
were conducted to investigate clinical effectiveness of convalescent plasma and hyperimmune 
intravenous globulin in the management of severe cases. Mortality in the treatment group 
with convalescent plasma was significantly lower than in the control group (20.0% vs 54.8%; 
p<0.01). Some intensive care units have offered veno-venous extracorporeal membrane 
oxygenation [ECMO] for the treatment of cases with adult respiratory distress syndrome.  
Before the lowering of the response level from ‘Emergency’ to ‘Alert’ under the Framework of 
Government’s Preparedness Plan for Influenza Pandemic on 24 May 2010 in Hong Kong, the 
cumulative number of notified and laboratory-confirmed cases was 36,546 with 279 severe cases 
(0.76%) and 79 mortality cases (0.22%).   
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Emergency pathogens as a threat for future pandemics

Up until the late 1990s we often spoke of the potential of new emerging diseases, the 
eventuality of pandemics and the threat of bioterrorism, but we had little real time experience 
to impress upon us the potential gravity of such events and how to best be able to prepare and 
respond.  There was a widespread belief that we had closed the book on infectious diseases, 
an attitude that resulted in cutbacks on spending on public health and infection control 
worldwide.  Since then we have experienced each of these events: each has demonstrated gaps 
in our systems, but has provided teachings that hopefully will make us better prepared for 
future events.  

The fears and predictions of attacks with biological weapons, which were increasing at the close 
of the twentieth century, were transformed into reality not long after September 11, 2001, when 
several anthrax-laden letters were sent through the U.S. postal system. The attack challenged 
our medical preparedness and scientific understanding of the epidemiology of biothreat agents. 
It is fortunate that this was not a massive aerosol release that could have exposed hundreds of 
thousands. Rapid diagnoses and medical treatments limited casualties and increased survival 
rates, but tragically some individuals died of inhalational anthrax. Even as physicians tested new 
treatment regimes and scientists employed new ways of detecting anthrax and decontaminating 
the mail, new predictions were made for potentially even more devastating attacks with anthrax, 
smallpox, plague, tularemia, botulism, or hemorrhagic fever viruses. Fear gripped the nation. 
This event resulted in the development of a universal incident management system across all of 
government in the United States of America called the National Incident Management System. 
This model has enhances  effectiveness in a wide range of emergencies, including natural 
disasters (e.g. earthquakes, floods, hurricanes, pest and disease outbreaks, and wilderness and 
other types of fires), nuclear and conventional events, or the accidental or deliberate introduction 
of a biological, chemical or radiological agent.  

---
Donald E. Low
Mount Sinai Hospital, Canada
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The cases of anthrax emphasize that in the event of serious outbreaks of infectious diseases, 
rapid communication of epidemiologic data to front-line medical care providers (especially 
emergency physicians and primary care clinicians) is essential so that they may initiate 
appropriate diagnostic procedures and therapies. To prevent similar deaths and cases of anthrax, 
more than 30,000 people received antibiotics as a consequence of possible exposure preventing 
an estimated 10–28 case of inhalational anthrax. The need for continual re-evaluation of 
conventional wisdom regarding this disease as well as other potential bioterrorist threats has 
been made clear from these recent experiences.

On March 12, 2003, the World Health Organization issued a global health alert stating that a new, 
unrecognizable, flulike disease may spread to health care workers. We now know this illness as 
severe acute respiratory syndrome (SARS). By August 2003, there were 8422 SARS cases and 
916 deaths reported from 29 countries. SARS galvanized the world to the threat of emerging 
infectious diseases and provided a dress rehearsal for subsequent challenges such as H5N1 and 
H1N1 influenza. During SARS, thousands of patients received treatments such as ribavirin and 
corticosteroids. Despite this, no controlled clinical trials assessing the efficacy of these agents 
were conducted. In view of its broad-spectrum antiviral activity, treatment with ribavirin was 
initiated empirically very early after the recognition of the SARS outbreak.   A large Canadian 
cohort of patients with suspected or probable SARS treated with ribavirin despite no evidence 
that it was of any benefit, nor was it ever subsequently shown that it was of any benefit. 
Sixty-one percent of the patients had evidence of haemolytic anaemia, and hypocalcaemia 
a n d  h y p o m a g n e m i a  w e r e 
reported in 58% and 46% of 
patients, respectively. A total 
of 28% of patients required 
a blood transfusion.  Muller 
and colleagues demonstrated 
the difficulty in designing, 
getting approval and carrying 
out a clinical study to answer 
important questions regarding 
safety and efficacy of a form of 
therapy.  

As a result of this failure, faced with a second global SARS outbreak, clinicians would not have 
controlled data on which to base therapeutic decisions. The ability to launch a trial quickly in 
the face of an outbreak is dependent on the speed of protocol development and the time required 
for obtaining ethics approval and study funding. Strategies that could be developed before the 
next outbreak of an unknown or novel pathogen to facilitate the rapid initiation of trials include 
the establishment of a collaborative multicenter research network, the creation of a contingency 
fund for urgent therapeutic trials, and the development of new processes for emergency 
expedited ethics review.

In late April 2009, Mexico became the epicenter of the first pandemic since 1968. Within a few 
days, the virus that was causing the epidemic in Mexico was identified in many other countries 
worldwide, and on June 11, 2009, the World Health Organization raised the status from epidemic 
to pandemic. Thus, the first influenza pandemic of the new millennium was officially declared. 
Since then, and through December 5, 2009, 208 countries have reported cases and over 10,000 
deaths have occurred as a consequence of the pandemic.  All of these events have revealed 
gaps in ability to respond, but have also taught us important lessons that will help us prepare 
for future threats.  Although the rate of death was lower than initially predicted, the numbers of 
cases of H1N1 influenza, of hospitalizations and of years of life lost were substantial. Although 
the prepandemic investment may have improved our ability to respond to an outbreak, major 
gaps clearly remain, and the experience of this outbreak raised new questions. The majority 
of pandemic H1N1 influenza vaccine ordered has not, and will not, be used, leading some to 
worry that the whole immunization campaign was a waste of taxpayers’ money. However, at 
least some economic analysis suggests that the pandemic vaccination program was actually 
cost-effective. Most of us also recognize that pandemic vaccine contracts and programs are a 
form of insurance — not always needed, but still a wise investment. Despite our best intentions, 
the vaccination program arrived too late in most countries. While Canadian vaccination rates 
compared favourably with those in the US (about 24%) and some European countries (both 
France and Germany vaccinated  between 6% and 10% of their populations), they remained 
lower than those of other countries (e.g., Norway, which vaccinated 45% of its population, and 
Sweden, which vaccinated 75%).  Last year’s events clearly show that our current methods 
of vaccine production are too slow for an adequate response to a pandemic, that much of our 
planning for pandemic-related vaccination was incomplete, and that even the best-intentioned 
program can be undermined by unanticipated internal and external events.  As always during 
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outbreaks, communication was the area that posed the greatest challenges. A report from the 
Harvard School of Public Health found that people who didn’t get vaccinated didn’t believe 
pandemic H1N1 influenza was dangerous and were also concerned about the safety of the 
vaccine. Learning how to deliver the right message to the public and how to educate ourselves 
about responding to “moderate risk” should be at the top of the list of gaps we need to fill before 
the next pandemic.
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CONTINGENCY PLANNING  : How Do Healthcare 
Facilities Survive?

Endemic or pandemic infections, natural disasters such as earthquakes or floods, or terrorist 
activities seriously disrupt or may overwhelm healthcare facilities ability to serve those in 
need or to sustain their operations.  Two examples of these are the great influenza pandemic 
of 1918 and most recently the Haitian earthquake.  During the influenza pandemic, as many as 
100 million people perished, approximately 1/15 of the world’s population at that time.  The 
devastating impact of the influenza pandemic in the United States paralyzed large portions of the 
healthcare system and threatened societal infrastructure.  The Haitian earthquake overwhelmed 
the Haitian and the world’s capacity to deal with destruction of this magnitude.  Valuable 
lessons have been learned from these and other disasters.  To ensure that a healthcare system 
may provide for the sick and needy, it must ensure its own survival.  This requires extensive and 
careful planning to ensure supply systems, communication, leadership succession, protection of 
its healthcare workers, security, and other measures.  Basic principles for survival of healthcare 
systems under these circumstances will be reviewed.  

---
Walter Wilson
Mayo Clinic, USA


