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1. Background and goals

1.1 Background

Today, there are many threats to public health, such as infectious diseases, bioterrorism and other disasters. Despite considerable success in controlling communicable diseases, recent epidemics of SARS and avian influenza have clearly demonstrated the vulnerability of developing, as well as developed countries, to rapidly evolving micro-organisms. The infectious diseases continue to be the leading cause of mortality in developing countries accounting for nearly 30% of all deaths in people aged 15～59.  Microbes can proliferate rapidly, mutate frequently, and adapt with relative ease to new environments and hosts. They also develop resistance to drugs used to treat them and escape protective immunity. Human demographics, behavior, land use, and climate change alter transmission dynamics and bring people into closer and more frequent contact with pathogens that become emerging threats. The rural – urban migration, poverty, homelessness, inadequacy of sanitation, growth of international travel and trade and other basic infrastructures changes have also contributed to resurgence of many infectious diseases and can make pathogens cross continents, invade new territories, and cross the species barrier to people. 

Other natural disasters and acts of bioterrorism are serious recent problems, such as the tragedies of September 11th, 2000 in New York City, the pentagon in Washington, DC, and rural Pennsylvania, the anthrax scares of September, 2001 in Florida, New York and Washington D.C, Hurricane Katrina of 2005 in Louisiana and Mississippi. The May, 2008 destructive earthquakes in Sichuan, China, the 2008 Cyclone in Mianmar, etc. also can result in infectious disease outbreaks. 

As a result of these and other trends, new and newly recognized diseases are now being reported at the rate of about one per year. Altogether, at least 30 completely new pathogens have emerged during the past 3 decades. Several outbreaks of new and emerging infectious diseases occurred in the South-east Asia Region (Figure 1).

Recently, bioterrorism, natural disasters, emerging and reemerging diseases have brought more attention to public health for emergency preparedness and responses. The control of such emergency events, which may cause infectious diseases, has been one of the major concerns of all countries and governments. Questions most frequently encountered are: What events should be classified as public health emergencies？Are we ready for emergency attack-whether manmade or natural? Like many other countries and cities, Shanghai, China is faced with such problems.

Figure 1: Disease Outbreaks in the Asia, July 2004～June 2006

	Avian Influenza
	Dengue Fever/DHF

	Measles
	Cholera

	Infectious Hepatitis
	Mumps

	Nipah virus
	Acute Neurological Syndrome

	Meningococcal disease
	Japanese Encephalitis

	Malaria
	Poliomyelitis

	Tetanus
	Leptospirosis

	Scrub Typhus
	Typhoid fever

	SARS
	Avian influenza


1.2 The public health Goals and missions of Shanghai CDC

Shanghai is situated on the banks of the Yangtze River Delta in Eastern China. It is one of the largest cities in China and the eighth largest city in the world. By the end of 2007, Shanghai had a total population of 18.58 million, permanent residence registration was 13.59 million, and the floating population was 4.99 million. It ranks highest in population density. Shanghai is a major financial force, with a world-wide economic impact, boasting a rich multi-focal cultural heritage. As Shanghai is large and internationally known, it attracts travelers from both China and abroad by its financial position, commercial activity, history, and grandeur. The huge populations including the large floating population from home and abroad challenge a variety of the city’s capacities; including the protection of the public health from diseases, disasters and bioterrorism etc.

The main objective of Shanghai CDC is to protect and improve the public health security in Shanghai. Other goals of Shanghai CDC are to establish a public health system to meet health needs; to improve quality of citizen’s lives and ensure sustained social, economic, political and security conditions; to improve the ability of rapid response to the urgent events and disasters; to offer high quality health services for community; to improve the level of preventive medicine research; and to promote national and international public health field collaboration. So our mission is to make and plan public health policies; perform disease surveillance and Information synthesis; implement disease prevention and intervention; conduct preventive medicine research; and provide health care service. One of the most important missions is prevention and control of infectious diseases. Epidemiologists and microbiologists continuously assess the situation in Shanghai and engage in special technical preparedness for known and unknown infectious diseases and other emergency challenges. Techniques needed to detect, investigate and contain a deliberate outbreak are the same as those used for natural outbreaks. There is an urgent need to strengthen efforts to meet the challenge of the emerging and re-emerging infectious diseases. The Public Health workforce must prepare and protect public health security routinely, as well as when important activities and festivals are held in Shanghai. 
2. Summary and definition of emerging and re-emerging infectious disease outbreak, bioterrorism and natural disaster
2.1 Definition of emerging and reemerging infectious diseases 
New infectious diseases continue to evolve and "emerge." Emerging infectious diseases are diseases of infectious origin whose incidence in humans has increased within the recent past or threatens to increase in the near future or increase abruptly. 
Unexpected or unusual events can be caused by previously unknown infectious agents; agents crossing the species barrier from animals to people, and agents appearing in a new geographical area. Pathogens are often poorly understood in terms of their source and mechanisms, and many have the potential to cause large outbreaks. 

In addition to the continual discovery of new human pathogens, old infectious disease enemies are "re-emerging." Natural genetic variations, recombinations, and adaptations allow new strains of known pathogens to appear to which the immune system has not been previously exposed and is therefore not primed to recognize (e.g., influenza). Furthermore, human behavior plays an important role in re-emergence. Increased and sometimes imprudent use of antimicrobial drugs and pesticides has led to the development of resistant pathogens, allowing many diseases that were formerly treatable with drugs to make a comeback (e.g., tuberculosis, malaria, nosocomial, and food-borne infections). Recently, decreased compliance with vaccination policy has also led to re-emergence of diseases such as measles and pertussis, which were previously under control. The use of deadly pathogens, such as smallpox or anthrax, as agents of bioterrorism is an increasingly acknowledged potential threat to the civilian population. Moreover, many important infectious diseases have never been adequately controlled on either the national or international level. Infectious diseases that have posed ongoing health problems in developing countries are re-emerging in the United States (e.g., food- and waterborne infections, dengue, West Nile virus).
2.2 Definition of bioterrorism 

A bioterrorism attack is the deliberate release of viruses, bacteria, or other germs (agents) used to cause illness or death in people, animals, or plants. These agents are typically found in nature, but it is possible that they could be changed to increase their ability to cause disease, make them resistant to current medicines, or to increase their ability to be spread into the environment. Bio weapons are not expensive, may be easily obtained, could be difficult to recognize and identify, have a huge potential for morbidity, lethality, epidemic dissemination and causing panic, disruption in society and economic losses. Since most of the agents require an incubation period before disease becomes overt, the transmission may spread widely before detection. So the infectious risk is serious. 

2.3 Definition of other disasters 
Other natural disasters and weather emergencies are earthquakes, tornadoes, floods, hurricanes, tsunamis, volcanoes, wildfires, extreme heat, winter weather, landslides and mudslides.  Examples include the 2005 Katarina hurricane in America, 2006 tsunamis in Thailand, 2008 cyclone in Burma, and the 2008 major earthquake in Sichuan, China. 
3. List of main microbial agents of bioterrorism and emerging and reemerging infectious diseases in recent 20～30 years

It is very important to recognize the new pathogens, re-emerging pathogens and bioterrorism potential pathogens. If we are aware and knowledgeable, we can do better preparations for rapid responses to emergency events. These natural episodes of diseases would seem to be far more hazardous and more likely to occur than are intentional attacks.

3.1 List of main names of bioterrorism microorganisms (Figure 2)

Categories A agents are biological agents with both a high potential for adverse public health impact and that also have a serious potential for large-scale dissemination. They are all high-priority agents that pose a risk to national security because they can be easily disseminated or transmitted from person to person; result in high mortality rates, have the potential for major public health impact; might cause public panic and social disruption; and require special action for public health preparedness.
Category B agents are ranked second in potential for adverse impact. They are moderately easy to disseminate; result in moderate morbidity rates and low mortality rates; and require specific enhancements of CDC's diagnostic capacity and enhanced disease surveillance. 

Category C Agents are ranked third as agents that pose threats to human populations. These pathogens can be engineered for mass dissemination in the future because they are available; easy to produce and disseminate; and have potential for high morbidity and mortality and major health impact. 

Figure 2                  Agents with Bioterrorism Potential 

	Number
	Category A
	Category B
	Category C

	1
	Bacillus anthracis (anthrax) 
	Brucellosis (Brucella Species)
	Emerging infectious diseases (Niphah virus and Hantavirus)

	2
	Clostridium botulinum toxin  (botulism) 
	Epsillon toxin of Clostridium Perfringens)
	

	3
	Yersinia pestis (plague)
	Food safety threats (e.g., Salmonella, Escherichia coli O157:H7, Shegilla)
	

	4
	Variola major (smallpox) and other related pox viruses 
	Glanders (Burkholderia Mallel)
	

	5
	Francisella tularensis (tularemia) 
	Psittacosis (Chlamydia Psittaci)
	

	6
	Viral hemorrhagic fevers 

*Arenaviruses(LCM, Junin virus, Machupo virus, Guanarito virus , Lassa Fever)

*Bunyaviruses (Hantaviruses, Rift Valley Fever)

*Flaviruses ( Dengue)

*Filoviruses (Ebola , Marburg)
	Q fever (Coxiella Burnetii)
	

	7
	
	Ricin toxin from Ricinus communis (Castor beans) 
	

	8
	
	Staphylococcal enterotoxin B
	

	9
	
	Typhus fever (Rickettsia prowazakii)
	

	10
	
	Viral encephalitis (Alphaviruses)
	

	11
	
	Water safety threats (Vibrio cholerae, Cryptosporidium parvum)
	


3.2 List of emerging and reemerging infectious diseases in recent 20～30 years (Figure 3 and 4)

New pathogens, particularly viruses, remain unpredictable and continue to emerge and spread across countries, without respecting national boundaries. In the recent past, we have recognized highly pathogenic Avian Influenza (H5N1), Nipah encephalitis, Hendra virus pneumonia, bovine spongiform encephalopathy, chronic wasting disease, rabbit hemorrhagic disease, human metapneumovirus, new corona virus, the reappearance of Ebola hemorrhagic fever, Marburg hemorrhagic fever, as well as the movement of West Nile virus, Usutu virus etc. Below are more than 30 pathogens newly recognized and re-emerging which have caused serious outbreaks during the past 30 years.
Figure 3   Newly discovered organisms of public health importance

	Year
	Microbe
	Year
	Microbe

	1973
	Rotavirus
	1988
	Hepatitis E virus

	1975
	Parvovirus B-19
	1989
	Ehrilichia chafeensis

	1976
	Cryptosporidium parvum
	 1989
	Hepatitis C virus

	1977
	Ebola virus
	 1991
	Guanarito virus

	1977
	Legionella pneumophila
	 1991
	Encephalitozoon hellem

	1977
	Hantaan virus
	 1991
	New species of Babesia

	1977
	Campylabacter jejuni
	1992
	Vibrio cholerae O139

	1980
	Human T-lymphotropic virusI(HTLV-I)
	1992
	Bartonella henselae

	1981
	Toxin producing strains of Staphylococcus aureus
	 1993
	Sin nombre virus

	1982
	Escherichia coli O157:H7
	 1993
	Encephalitozoon cunculi

	1982
	HTLV-II
	 1994
	Sabia virus

	1982
	Borrelia burgdorferi
	 1995
	HHV-8

	1983
	Human immunodeficiency virus
	1997
	Avian influenza virus (H5N1)

	1983
	Helicobacter pylori
	 1999
	Nipah virus

	1985
	Enterocytozoon bieneusi
	2002
	SARS virus

	1986
	Cyclospora cayataanensis
	
	


Figure 4              Re-emerging Pathogens
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4. Microbiology laboratory measurable objectives and plans in US 

The United States has been developing response plans for dealing with possible bioterrorism events, infectious diseases and natural disasters. Most of the United States national preparedness activities have been led by the Center for Diseases Control and Prevention (CDC) and have attempted to update the national public health capabilities to counter possible acts of emergence events. While much of this effort is devoted to rebuilding the public health infrastructure for general and emergency responses, the CDC established the Laboratory Response Network (LRN) for emergency events in 1999. The LRN has grown continually and now it is organized by federal, state, local public health, veterinary, military, international, clinical microbiology, and commercial laboratories. The LRN represents an integrated national laboratories network that can respond quickly to biological and chemical terrorism, emerging infectious diseases and other public health threats and emergencies. The LRN structure designates labs as either national, reference, or sentinel and is organized as a pyramid with local clinical microbiology laboratories on the broad base and the peak represented by the CDC. The intermediate levels, B and C, are represented by county and state public health laboratories. Designation of a microbiology laboratory depends on the types of tests a laboratory can perform and how it handles infectious agents to protect workers and the environment. Therefore, national labs have unique resources to handle highly infectious agents and the ability to identify specific agent strains. Reference labs can perform tests to detect and confirm the presence of the threat agent. Reference labs are capable of producing conclusive results. They can allow local authorities to respond quickly to emergencies. Sentinel labs represent the thousands of hospital based labs that are on the front lines with direct contact with patients. A sentinel laboratory’s responsibility is to refer a suspicious sample to the right reference lab. These laboratories are working to develop relationships with local, state, and federal agencies so that there will be timely and accurate preliminary and confirmatory reporting.

The CDC has also developed the National Laboratory Training Network. It provides clinical, environmental, and public health laboratory training. In the LRN, personnel get well-trained in microbiology technical skills for recognition of these agents, rapid tests and standard precautions that include specific training for handling pathogenic agents and mandatory use of physical containment practices to minimize the risk of infectious aerosols. Only persons documented to be properly trained are allowed to perform a job in the laboratory. Specimen testing must be performed according to standard protocols developed by the CDC in partnership with Association of Public Health Laboratories and the American Society for Microbiology. 

On the federal level, there is also an efficacious network that includes labs at CDC, the US Department of Agriculture, the Food and Drug Administration (FDA), and the other facilities run by federal agencies. The Federal Emergency Management Agency (FEMA) is given the lead role in consequence management.  The national Plan for response to bioterrorist events indicates the FBI and FEMA will be supported by other federal agencies, such as the Departments of Defense, Energy, Agriculture, Transportation, and the Health and Human Services and Environmental Protection Agencies. 

Ongoing activities by federal agencies to ensure preparedness include research programs for development of devices that can detect and identify biological and chemical agents and development of training for first responders (public health personnel, emergency medical personnel, laboratory personnel, firefighters, policemen etc.).

The CDC has categorized and defined bioterrorism agents and cases clearly so the LRN can be better prepared for bioterrorism, infectious disease outbreaks and other emergency events. The developing LRN is envisioned as a highly interconnected (facilitated by the Internet) network of communicating laboratories that will be able to support laboratory response to any emergency events. 
5. The status and challenges of microbiology laboratories in Shanghai 

The entire land area of Shanghai is 6340.5 square kilometers; including Chongming County the third largest island of China. There are 18 districts and Chongming County in Shanghai. The Public Health system in China has 3 levels. The top level is China CDC, the middle is provincial CDC, and the base is county CDC. Local CDCs and Shanghai Municipal CDC are the main public health systems of Shanghai. A microbiology laboratory department exists in each level of the CDC. Local CDC receives financial support from their district government every year through a budgetary process. Shanghai CDC offers technical training, support and guidance to local CDCs staff and partners. After the SARS outbreak in 2003, both local and municipal government recognized that the microbiology laboratory plays an important role in infectious disease control and prevention and committed to further strengthen and advance laboratory capacities. Every local CDC has rebuilt or reconstructed their laboratory. The structure and procedures of microbiology laboratories follow biosafety manual guidance (WHO and Chinese laboratory biosafety standards). There are biosafety level two laboratories (BSL-2) in the local CDCs and BSL-3 in municipal CDC. Both municipal and local CDCs laboratories are supplied with many necessary quick testing instruments and equipment for infectious diseases monitoring, providing rapid respond to diseases outbreaks and improving emergency readiness. Most laboratory technicians of local CDCs can do quick tests such as PCR and real-time PCR. The capacity of emergency preparedness and response has improved, but significant gaps still remain. 

First of all, the definitions of bioterrorism and emerging and reemerging infectious diseases are not clear at all. Bioterrorism pathogen categories and emerging pathogens lists have not been published yet. Neither professionals nor the public can search the web for these lists in Chinese. However they are essential for bioterrorism and emerging infectious diseases readiness. 

Second, there is a shortage of laboratory technicians. Every year each microbiology laboratory must take on routine laboratory surveillance such as infectious diseases, foods, water, air, disinfection effect etc. If there is an emergency event (acute infectious diseases or food borne diseases outbreak), all technicians must work on shifts and overtime. For example, there are only 20 persons in SCDC Microbiology Laboratory, but they are responsible for bacteria and virus infectious diseases surveillance and monitoring, and deal with infectious diseases outbreak, food borne disease, water borne disease, etc. They also should research lab diagnostic methods and provide local CDC’s skill training and guidance. 

Third, the municipal-wide emergency laboratory network should include the hospital laboratories, which are not included in the public health laboratory network currently.  Hospitals are the front line of contact with patients, so not including them leads to deficiency in what should be a comprehensive network. Hospital lab staffs do not participate in the public health testing and laboratory diagnostic skills training, to be able to investigate such disorders as avian influenza (H5N1), SARS etc. The Public Health system and hospital laboratories would benefit from more comprehensive communication and cooperative planning.  

Fourth, Municipal and local CDCs run short of necessary reference bacteria and virus strains, standard serum, and reference reagents. These issues impact laboratory quality control and testing skill development.

Fifth, laboratory surveillance and data analysis are inadequate.

The entire network and surveillance system would improve if the national CDC provided more instructions and advice, on such subjects as disease detection, rapid laboratory diagnosis, lab quality control and assessment, and nation-wide infectious disease control and prevention information, etc.
6. Improving the capacity of Microbiology laboratories to improve readiness for emerging events in Shanghai

We aim to improve Shanghai public health security and strengthen our capacities for detection to better respond to emergency events.

The role of the microbiology laboratory in the prevention and control of infectious diseases and potential bioterrorism emergency events cannot be overemphasized. Laboratory technology is essential to public health by providing necessary information for effective public health interventions, monitoring emerging infectious diseases and providing rapid screening for exposure biologic agents. The microbiology laboratories of Shanghai CDC have dealt with many emergency events (SARS, Avian influenza , food borne diseases, water borne diseases, white powder) which proved the important role of laboratory in infectious diseases control and prevention and emergency events. Therefore laboratory capacity is of vital importance for the successful treatment and control of infection.

Public health laboratory duties include identifying the organisms and their antimicrobial susceptibility, reporting timely data relevant to department, and supporting the investigations of infectious problems, such as help tracking the source of discovered organisms by molecular epidemiology, etc,. Therefore we must focus on the quick diagnosis of causative agents and laboratory surveillance capacity.
6.1 To further improve and strengthen microbiology laboratory capacity
Public health infrastructure including laboratory is the backbone of any efficient public health activity.  National, regional and local security would be enhanced if microbiology capabilities were as prepared as possible to handle any infectious diseases outbreak and potential bioterrorism attacks. To be prepared, first of all, it is very important to make lab plans for response to emergency events. Microbiologists must be educated to suspect those bacterial and viral agents. Utilizing a minimum number of tests, microbiologists must be able to either rule out the suspected pathogens or refer the isolates or specimens to public health laboratory or the CDC for confirmation tests. All labs should be equipped with necessary instruments and diagnostic reagents for rapidly identifying a biological agent. Staffs should be provided necessary skill and bio-safety training. 
In addition, professional knowledge needs to be generated through research, analysis, and evaluation and disseminated to partners to improve practices for prevention and control of emerging infectious diseases. Pathogens research must be supported and encouraged, such as study rapid identifying the etiological agents; diagnostic tools; agents tracking technique, etc. Virological and zoontic diseases diagnosis should be further improved.  

Therefore, based on the Shanghai public health laboratory issues, the following competencies and capacities are recommended for this purpose: accurate and timely identification of causative agents; development routine and sensitive laboratory monitoring system to discover a cluster of case and  new infectious diseases  case; creation strong linkage between various laboratories for share the information; transformer accurate and efficient date rapidly to key partners; usage standard operation procedure and appropriate diagnostic reagents for QC/QA; usage good quality PPE and application to bio-safety policies.
Surveillance for early recognition of diseases problems, effective response to prevent the spread of disease, and better predictive capabilities are all essential. Thus fully integrating the laboratory into the routine surveillance system would improve the lab ability and can provide critical messages, such as identifying a potential threat, treating patients and recovering more rapidly from a disaster. Since routine surveillance is especially hard work, the workforce and other resource should be supported. 
6.2 Establishment of a municipal wide microbiology laboratory surveillance network

It is very important to establish a laboratory response network. Global efforts against SARS were a good example of an effective response to an emerging infectious disease outbreak. Hence it is very important to set up a municipal wide laboratory response network. Shanghai has already set up a public health laboratory network system. Such a network should be an effective linkage for enhanced communication with close provinces and with the national network to share infectious diseases control and prevention information. We should consider a basic laboratory infrastructure not only including local CDCs laboratory but also hospital laboratory. As there are many private hospitals in Shanghai, we should not neglect them and must include them as members in Laboratory Response Network and provide them with skill training and instruction. A network of public health laboratories should also be created with strong linkages between various laboratories, such as animal infectious disease labs and environmental hygiene labs.

The Shanghai CDC laboratory, as an important and critical component of the Public Health infrastructure, should do more work for the municipal–wide lab network; for example, lab strategy and plan making, lab surveillance organization, good lab practice training, lab quality control and assessment. SCDC should set up lab surveillance sentinels for mutant and new emerging infectious diseases to improve collection of laboratory surveillance information for data analysis and to share the massages with lab network members.
In the network, laboratories should be classified into different levels depending on their testing facilities and abilities. The basic laboratories would perform a small number of simple rule-out tests on suspected isolates and could refer those organisms or samples to a higher- level laboratory.  An authorized regional reference laboratory is needed for high pathogenic agent and bioterrorism agent confirmation. Uniform and standard diagnostic tests should be developed and applied. The diagnostic reagents should be recommended in lab network for quality control and assessment.

6.3 To further provide laboratory technicians necessary skill training

Laboratory analysis is critical for identifying and tracking infectious agents. Technicians in every laboratory should be provided necessary and continuous skill training and competency documented. Trained technicians can better utilize new tools, and build effective programs. Training technicians to be self-protective in an environment where infectious and potentially dangerous samples are examined can improve working conditions and improve readiness.

At present, it is essential to set up a new training system for a variety of activities. The training program ought to include sample gathering & transporting, storage; laboratory testing methods; data analysis/reporting; quality control and quality assessment, laboratory bio-safety, etc. The training system should also emphasize the evaluation for improvement. This training system can be provided for technicians from a variety of units, and then we can establish a core group consisting of skilled public health professionals and from other disciplines for efficient surveillance, efficient rapid response to outbreaks and better understanding of various facets of emerging infections and other events. The training mode can be through workshops or websites. At any rate, more attention should be paid to the training effect and quality. 
Each laboratory must improve their capacities. The well trained staffs can understand their responsibility and can take advantage of new techniques, and new tools to realize better programs. They also should train on how to protect themselves and environment when they carry out the infectious agents testing. We shouldn’t forget that there have been four additional SARS outbreaks in Asia since 2004. Three of these were from lab accidents. So it is very important to emphasize the need to strengthen bio-safety.
Conclusion

The emerging infectious diseases and potential bioterrorism events are real. Planning and implementation of rapid response to emergency events requires strong capacity. Based on the present situation of Shanghai public health laboratory, a laboratory response network should be established including various laboratories. Laboratories must be further equipped, not only with instruments, but also with disciplined technicians. Laboratory researchers should promote the development, availability and appropriate use of diagnostic tests and reagents provided to the different level laboratories.  

Preparedness and public health response laboratory capacities should be assessed and strengthened continuously.  
Reference
1. Gonzales R. Solving the puzzle of laboratory preparedness. The National Response Plan, MLO Med Lab Obs, 2007 Nov; 39(11):12-14 
2. Chan WF, Wong TK. Preparing for pandemic influenza: revisit the basics. J Clin Nurs. 2007Oct; 16(10): 1858-1864
3. Merianos A. Surveillance and response to disease emergence. Curr Top Microbiol Immunol, 2007; 315:477-509 
4. Pien BC, Saah JR, etc. Use of sentinel laboratories by clinicians by clinicians to evaluate potential bioterrorism and emerging infections. Clin Infect Dis, 2006 May; 42(9):1311-1324
5. Heymann DL, Rodier GR.  Hot spots in a wired world: WHO surveillance of emerging and re-emerging infectious diseases.  Lancet Infect Dis, 2001 Dec:1(5):345-353
6. Gilchrist MJ. A national laboratory network for bioterrorism: evolution from a prototype network of laboratories performing routine surveillance. Mil Med, 2000 Jul; 165(7Suppl 2):28-31
7. Niska RW, Burt CW. Emergency response planning in hospitals, United States;2003-2004. Adv Data, 2007 Aug 20;(391):1-13
8. Hui Z, Jian-Shi H, etc. An analysis of the current status of hospital emergency preparedness for infectious disease outbreaks in Beijing, China. Am J Infect Control, 2007 Feb; 35(1):62-67
9. Rebmann T, Carrico R, etc.Hospital infectious disease emergency preparedness: a survey of infection control professionals. Am J Infect Control, 2007 Feb; 35(1):25-32
10. Christian Manzardo, Begona Trevina, etc. Communicable diseases in the immigrant population attended to in a tropical medicine unit: Epidemiological aspects and public health issues. Travel Med and Infect Dis, 2008; 6: 4-11
11. Kim Halpin, Alexander D. Hyatt, etc. Emerging viruses: coming in on a wrinkled wing and prayer. Clinical Infect Dis, 2007; 44: 711-717
12. Barbara Robinson-Dunn. The Microbiology Laboratory’s Role in Response to Bioterrorism. Arch Pathol Lab Med, Vol 126:291-294, 2002
13. Calisher CH. Bioterrorism or Natural Disasters: What Shall We Worry about Next? Croat Med J, 2007 August; 48(4):574-578
14. http://who.int
15. http://cdc.gov
16. http://cdph.ca.gov
17. http://cdc.cn.com
Acknowledgement
Harvey Kayman;    
Kevin Chao; 
    Frank Barley;      
    Daniel Smith;           
    Lixia Zhang
  


� INCLUDEPICTURE "http://www.cal-china.org/Shanghai%20CDC.jpg" \* MERGEFORMATINET ���


  


     SCDC- Laboratory Building











  


� INCLUDEPICTURE "http://www.cal-china.org/images/Profile%20Pictures/DHS%20Richmond.jpg" \* MERGEFORMATINET ���


     


       CDPH – Richmond Campus








PAGE  
14

