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Formed before international negotiations of the revised International Health Regulations (IHR), the Middle

East Consortium for Infectious Disease Surveillance (MECIDS) is a regional collaboration aimed at

facilitating implementation of the revised IHR and, more broadly, improving the detection and control of

infectious disease outbreaks among neighboring countries in an area of continuous dispute. Initially focused

on enhancing foodborne disease surveillance, MECIDS has expanded the scope of its work to also include

avian and pandemic influenza and other emerging and re-emerging infectious diseases. Here, we describe the

history and governance of MECIDS, highlighting key achievements over the consortium’s seven-year history,

and discuss the future of MECIDS.
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Introduction
Since the last decade of the previous century, there has

been a continuous trend of increasing globalization of

commerce, travel, production, and services. While this

new phenomenon is providing many countries with

significant economic advantages, it is also increasing the

risk of novel infectious disease threats. Other environ-

mental, host, and agent-related factors have contributed

to the emergence or re-emergence of various infectious

diseases (1, 2). The broad geographical dispersal of these

newly emerging pathogens in both products and people

has raised the need for new surveillance and response

capabilities. The ability to sensitively, specifically, and

promptly identify particular strains or subtypes of

organisms using modern diagnostic techniques has be-

come essential for rapidly and efficiently responding to

disease outbreaks and preventing potential epidemic or

pandemic spread. Additionally, as recent outbreaks of

severe acute respiratory syndrome (SARS) and avian and

pandemic influenza have demonstrated, these new threats

are changing the way that outbreaks are dealt with*from

mainly local and national responses to regional and even

global approaches (2�4).

Global collaboration in infectious disease surveillance

is orchestrated by the World Health Organization

(WHO), most recently through the revised International

Health Regulations (IHR 2005) (5). A legally binding

document signed by all WHO Member States, the revised

IHR set rules for improving communication between

WHO and Member States and mandate that each country

has the laboratory capacity to rapidly identify outbreaks.

A year before the international negotiation of the revised

IHR, a sub-regional surveillance network, the Middle

East Consortium for Infectious Disease Surveillance

(MECIDS), was established as a means to facilitate

implementation of the IHR in three neighboring coun-

tries: Jordan, Israel, and the Palestinian Authority (PA).

Since then, MECIDS has enjoyed a close relationship

with the WHO, not just with respect to the revised IHR

(see Text Box 1), but also with respect to receiving
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expert advice from WHO officials on any issue. Many

MECIDS meetings are attended by officials from WHO

headquarters in Geneva and from the WHO Eastern

Mediterranean and European region offices. Although

they are neighbors, the three countries extend across two

different WHO regions: the Eastern Mediterranean and

European regions. This paper reviews the development

and deployment of this unique public health surveillance

system.

Text Box 1. MECIDS and the International

Health Regulations (IHR)

Although MECIDS was established before the final

resolution by consensus on the new version of IHR

2005 (5), it has a special relationship with the World

Health Organization (WHO) in general and concern-

ing the IHR in particular. This is true even

of the PA, who is not a member party in the IHR

agreement (i.e., because the PA is a member of

MECIDS, Palestinian officials participate in all

MECID activities). In addition to the WHO gener-

ously providing public health advisors for MECIDS

projects. MECIDS principals were chief delegates of

their countries for international negotiations around

the revised IHR; and MECIDS was operating

according to the principles of the revised IHR even

before the IHR were implemented. For example,

during the AI outbreaks in 2006 (see Case Study

No. 2), MECIDS partners decided to act according

to the revised IHR even though the regulations were

not being enforced yet (13). In 2007, MECIDS

partners participated in a special workshop on how

to implement the IHR in the MECIDS region. WHO

officials from the IHR headquarters in Geneva and

from the Eastern Mediterranean and European

Region offices attended the meeting. Most recently

in June, 2012, senior WHO officials attended a

MECIDS workshop where officials from all three

MECIDS country ministries of health drafted a

trilateral public health agreement for regional land

border crossing. The following month, MECIDS

shared their IHR experience at a WHO IHR seminar

in Lyon, France.

History and Governance
The potential for a Middle Eastern partnership in

infectious disease surveillance was discussed in November,

2002, at a meeting held by two Washington, D.C.-based

non-governmental organizations, Search for Common

Ground (SFCG) and the Nuclear Threat Initiative

(NTI). Meeting participants included public health offi-

cials and academics from Jordan (Ministry of Health and

Royal Scientific Society), Israel (Ministry of Health, Tel

Aviv University), and the Palestinian Authority (PA)

(Ministry of Health, Al-Quds University). The vision

was of a partnership that facilitates cross-border coopera-

tion in public health, particularly in response to infectious

disease outbreaks, through capacity building and also by

encouraging human relationships that enhance regional

stability and security.

The initial focus of MECIDS was on the sharing of data

on foodborne disease outbreaks, specifically Salmonella.

The same approach was more recently implemented for

Shigella, another foodborne and person-to-person trans-

mitted enteropathogens. Since then, data sharing has

expanded to other disease areas, including avian and

pandemic influenza and, most recently, vector-borne

diseases.

Although its work began earlier (e.g., as described in

Text Box 2, what would eventually become MECIDS held

its first training in 2004), MECIDS was formally estab-

lished in 2007. MECIDS maintains a secretariat head-

quarters at SFCG, Jerusalem, and is governed by an

Executive Board that meets twice a year. Chairmanship of

the Board rotates among countries every year, and Board

decisions are reached by consensus. Since its formation,

MECIDS has received contributions from various donors,

including NTI; the World Bank (Washington, D.C.);

Becton, Dickinson and Company (BD) (New Jersey,

United States), and the International Council for the

Life Sciences (ICLS) (Virginia, United States).

Text Box 2. Training

Regional training is an ongoing MECIDS activity.

Initially, trainings were aimed at improving Salmo-

nella diagnostic capabilities. In September, 2004, 35

Palestinian, Jordanian, and Israeli health profes-

sionals participated in a five-day workshop in Istan-

bul on key epidemiology concepts and other relevant

knowledge that would help the professionals to

monitor and respond to regional disease outbreaks.

The following spring, microbiologists from all three

countries attended a Salmonella identification work-

shop in Israel, where they received hands-on training

from specialists at the Jerusalem Central Laboratory

of the Israeli Ministry of Health. The four-day

curriculum covered a range of topics, including

Salmonella serotyping and phage typing, pulsed field

gel electrophoresis (PFGE), use of the Vitek machine

that MECIDS purchased for all three countries, and

antibiotic resistance testing. In April, 2008, an

additional training course on interventional epide-

miology was held in Israel; 33 professionals from

Israel and the Palestinian Authority attended.

Recently, efforts have shifted away from Salmo-

nella, toward other issues. Laboratory and public

health professionals from all three countries have

attended meetings dedicated to the identification and
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characterization of another foodborne pathogen,

Shigella; general laboratory safety and security

issues; and the use of bioinformatics in microbiology

and molecular epidemiology.

Activities and Achievements
MECIDS has been effective on many levels. In addition

to sharing data and analyses, MECIDS partners have

harmonized their infectious disease diagnostic and

reporting methodologies; conducted joint trainings; and

facilitated cross-border communication between labora-

tory technicians. Additionally, the partners established

protocols for collaborative cross-border investigation of

infectious disease outbreaks; set up an automatic notifi-

cation system for cross-border events; and tested their

preparedness for pandemic influenza. Here, we highlight

three case studies that reflect the progress MECIDS has

made during the last seven years.

Case Study 1: Laboratory-Based Enhanced
Foodborne Disease Surveillance System
The consortium’s first major undertaking was to establish

a regional laboratory-based foodborne disease surveil-

lance network (Figure 1). MECIDS partners agreed that

significant upgrading in foodborne disease surveillance

methods would play an important role in preventing and

controlling the emerging foodborne disease outbreaks,

which public health experts were predicting would

increase as food trade in the region increased. Also, of

note, as part of the WHO strategy to reduce the global

burden of foodborne diseases, Jordan had been selected

as the first sentinel site in the WHO Eastern Mediterra-

nean region for a series of studies on the burden of

Salmonella, Shigella, and Brucella diseases. The studies

revealed that foodborne disease burden was being

underestimated and called for establishment and en-

hancement of sentinel laboratory-based surveillance for

both Salmonella and Shigella in particular (6�8). Because

of the likelihood that MECIDS would expand to other

countries in the Middle East in the future and so that

the network could be integrated with other existing

networks in Europe (e.g., Enter-ne, Salm-Gene) and the

United States (e.g., FoodNet, PulseNet), the partners

decided to build a network that was comparable to those

existing networks (9, 10).

Specifically, MECIDS chose Salmonella as its first

foodborne pathogen target. The partners sought to

establish a network of sentinel microbiological labora-

tories with the capabilities to identify Salmonella; harmo-

nize data collection methodologies and built a common

platform for communication, data sharing, and analysis;

and strengthen reference laboratory capabilities to char-

acterize Salmonella phenotypes (i.e., serotypes) and geno-

typic markers. In view of differences in existing capabilities

and infrastructures between countries, the partners agreed

that each country would outline its own specific immedi-

ate objectives which, once met, would help to achieve the

overall goal of a regional foodborne diseases surveillance

network (11). Each country selected which microbiologi-

cal labs would serve as sentinel labs in the network; and

designated a National Reference Lab (NRL).

In addition to selecting which laboratories would

participate in the network, partners also developed

standard testing procedures. The surveillance population

was defined as patients attending sentinel labs for stool

and/or blood cultures, food-handlers attending sentinel

labs for stool cultures, and food items received by food

labs. Specimens are tested for the presence of Salmonella

using the same standard operating procedures; organisms

identified as Salmonella in sentinel labs are submitted to

the NRL for serogrouping, serotyping, and antimicrobial

susceptibility tests. Also at the NRL, pulsed field gel

electrophoresis (PFGE) is performed on selected isolates

using standard protocols developed by the Salm-gene

network in Europe. As a rule, Salmonella isolates are

preserved at �708C for further testing and genotyping.

Additionally, each country established a data analysis

unit to manage all of the surveillance data and to serve as

a central national focal point. Data collection started in

2005 (i.e., two years before MECIDS was formally

established). Data include patient information (sex, age,

if they are inpatient or outpatient subjects, address, etc.),

as well as specimen type (stool, blood or urine) and

isolate (Salmonella serogroup and serotype). In each

country, data collected from both the sentinel labs and

NRL are recorded in specifically designed data collection

forms and sent on regular basis to the designated national

data analysis units (i.e., the Disease Control Directorate
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Fig. 1. A schematic of the MECIDS foodborne disease

surveillance network. Source: MECIDS.
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in Jordan, Disease Control in the Palestinian Authority,

and the Center for Diseases Control in Israel). When an

outbreak is first detected, the national data analysis units

play a major role in alerting the public health authorities

and initiating epidemiological investigations (11).

The MECIDS consortium also identified a regional

data analysis unit: the Middle East Scientific Institute for

Security (MESIS), located in Amman, Jordan; and

established a mechanism for the national systems to

share their data with the regional unit. Country reports

that have been prepared by the national data analysis

units, excluding patients’ personal identifiers, are sent

routinely to the regional unit where data are stored and

regularly posted on the MECIDS website; national data

are secured and only MECIDS members and authorized

users are able to access them. Also, interim regional

reports are presented and discussed at MECIDS execu-

tive board meetings; and posted on the consortium

website. A manuscript compiling analyzed data of the

first six years of regional Salmonella surveillance is in

preparation.

Establishment of a Middle East regional laboratory-

based foodborne disease surveillance network was a

process � one that required building human and technical

capacity so that partners could work together at similar

levels of capability. This capacity was built largely

through collaborative training. Text Box 2 describes a

series of joint training courses on interventional epide-

miology and laboratory technology that addressed not

just Salmonella diagnostic capabilities, but also Shigella

surveillance and regional infectious disease surveillance

in general. In some cases, the necessary capacity building

also involved the supply of equipment. For example,

MECIDS developed support for the supply of PFGE

equipment to Jordan and Palestinian Authority (both for

the West Bank and Gaza), enabling both partners to

collaborate with Israel which already possessed the

equipment.

MECIDS researchers have also been involved in a

variety of research projects on infectious disease burden

in the Middle East. In 2011, MECIDS researchers

reported on the underestimation of childhood diarrheal

disease burden in Israel (12). More recently, MECIDS

scientists completed a still unpublished study on the

source and mode of transmission of Salmonella Infantis

in Israel, where the proportion of Salmonella isolates

identified as S. Infantis dramatically increased after 2009.

Interestingly, recent serotyping of a large collection of

Salmonella isolates from Jordan, Palestinian Authority

and Israel showed high similarity in the distribution of

Salmonella serotypes in Israel and the Palestinian

Authority and differences in comparison to that of the

Jordanian serotypes. These findings are most probably

related to the closed links in food trade between Israel

and Palestinian Authority.

Case study 2: Response to Avian Influenza (AI)
in 2006 (13)
MECIDS partners share a unique geographical situation.

Located at the junction of three continents (Asia,

Africa and Europe), between the Mediterranean Sea

and Arabian Desert, the three countries act as a ‘‘bottle-

neck’’ through which a large portion of the world

populations of certain migratory bird species concentrate

on their way to and from their winter quarters in Africa

(Figure 2). These birds serve as a continuous source of

viruses, such as West Nile and avian influenza (AI). It has

been estimated that every year approximately 500 million

birds pass through Israel alone.

Thus, when the H5N1 AI pandemic threatened the

Middle East, with poultry outbreaks occurring in nearby

Turkey (October 2005), the Ministries of Health and

Agriculture of the three MECIDS countries agreed to

hold a meeting to discuss the threat. The meeting, which

was held in Istanbul, Turkey, in December, 2005, was

attended by senior officials from the Ministries of Health

and Agriculture of Jordan, Israel, and the PA, as well as

senior officials from the Egyptian Ministry of Health,

WHO, U.S. Centers for Disease Control (CDC), and the

European Union. Each country presented its national AI

and pandemic influenza preparedness plan (the Ministries

of Health of the attending countries had been drafting

national preparedness plans since 2003 or before), and the

foundation was set for real-time exchange of information

in the event of an AI outbreak in the region.

Two months later, on February 16, 2006, another

coordination meeting on AI took place on the King

Hussein Bridge, a land crossing between Israel and

Jordan, in order to share information on recent develop-

ments in AI preparedness. On the following day, the first

AI outbreak in Egypt was detected involving backyard

poultry, wild bird, and human cases. Although this

outbreak took place hundreds of miles from the MECIDS

countries, the threat was clearly imminent.

Indeed, on March 16, 2006, the first case of AI in any

MECIDS country was diagnosed in Israel in some

industrial coop turkey populations near the border with

the PA Gaza Strip. The diagnosis was confirmed by the

Israeli central veterinary laboratory. Four suspected

human cases were referred to hospital emergency rooms,

but none turned out positive for AI. This event was

communicated immediately by phone to points of contact

at the Palestinian and Jordanian Ministries of Health that

had been designated at the Istanbul meetings. The World

Organisation for Animal Health (OIE) and WHO were

also immediately notified. Over the course of the next two

weeks (March 16�31, 2006), a total of nine outbreaks of

AI were recorded in industrial poultry coops across

Israel. Five of these outbreaks were in coops bordering

the Gaza Strip, of which one was in proximity to the

Egyptian border; one outbreak took place in a poultry
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coop near Jerusalem, in proximity to the West Bank; and

one outbreak took place in a settlement in the northern

Jordan Valley near the border between Israel and Jordan.

All poultry within three kilometer protective zones

around each of the nine outbreak foci (i.e., a total of

1.2 million birds in Israel) were culled by poisoning their

drinking water.

In addition to the AI outbreaks in Israel, samples from

sick poultry in Gaza that were sent by the PA veterinary

services to the Israeli central veterinary lab on March 22

2006, also tested positive for H5N1. In response, on that

day, a meeting took place at the Gaza Crossing, with

both Israeli and Palestinian veterinary and health offi-

cials attending. The officials agreed on shared protocols

for coping with the outbreak and arranged for personal

protective equipment, Oseltamivir tablets, and poison for

poultry culling to be transferred from Israel to the PA.

Over the course of the next two weeks, H5N1 virus was

diagnosed in four additional locations along the Gaza

Strip, among both industrial coop and backyard poultry

populations. Authorities culled 600,000 birds using the

same method that had been employed in Israel.

During the same time period, on 24 March 2006,

Jordan reported an H5N1 outbreak in backyard turkeys

in a Kofranja village (Ajloun) east of the Jordan Valley,

25 kilometers northeast of the previously mentioned

infected Israeli coop in the Jordan Valley. The event was

promptly reported to both Israeli and Palestinian ‘‘con-

tact points’’ in the Health and Agriculture Ministries.

Jordanian authorities culled 20,000 birds in the three

kilometer protective zone.

On March 27, 2006, a tri-country coordination meeting

took place in Jerusalem. The meeting was also attended by

the WHO officer to the PA and a member of the Egyptian

Embassy in Israel. Meeting attendees shared information

regarding the regional AI threat and discussed coopera-

tion, coordination and assistance among the Health and

Agriculture Ministries.

Today, looking back six years after the event, MECIDS

partners believe that the cooperation, mutual reporting

and assistance that occurred at the time and which are

described here significantly thwarted the AI threat. The

opportunity to compare and synchronize preparedness

plans prior to the event (i.e., during the Istanbul meeting

in December, 2005) contributed to the successful mitiga-

tion and communication efforts that occurred during

the actual AI outbreaks. The cooperation that occurred

during the AI outbreaks extended beyond the neighboring

countries providing each other with tangible aid (e.g.

supplying the equipment necessary for bird culling). But

also, public health officials in all three countries were

updated in real-time. In addition, communication with the

media was harmonized and contradictory messages to the

public were prevented. The experience built trust and

confidence among MECIDS member countries in cross-

border health crisis management � a confidence that was

tested and proven when the 2009 H1N1 pandemic

influenza threatened the region.

Fig. 2. Major bird migratory pathways worldwide, with MECIDS countries (in the box) serving as a ‘‘bottleneck’’ for the Black Sea/

Mediterranean and East Africa/West Asia flyways. Source: MECIDS.
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Case study 3: Regional Response to the 2009
H1N1 Influenza Pandemic (14)
Following the AI crisis, in 2007 and 2008 MECIDS

conducted a series of national pandemic influenza table-

top exercises to identify gaps in preparedness and cross-

sectoral cooperation and to develop a plan of priority

actions to improve preparedness and response. Also in

2008, the partners conducted a regional tabletop exercise

to test cross-border cooperation and procedures in the

event of a pandemic. The regional exercise involved not

just public health experts and ministry of health officials,

but also representatives from the transportation, educa-

tion, interior, laboratory, and media sectors. The exercise

was conducted in cooperation with observers from WHO

(from headquarters in Geneva and both the Eastern

Mediterranean and European regional offices) and the

Turkish Ministry of Health. The following year, a novel

influenza virus, H1N1, began its global spread.

On April 27, 2009, just two days after WHO raised the

H1N1 pandemic threat level to Phase 4, MECIDS

partners held an emergency teleconference to discuss a

joint plan of action to mitigate the spread of H1N1 into

and out of the Middle East. At that time, there were a few

suspected cases in Israel. Two days later, on April 29, in

response to H1N1 influenza outbreaks throughout the

world, WHO Director-General Dr. Margaret Chan raised

the influenza pandemic alert from Phase 4 to Phase 5. On

May 1, MECIDS partners met at the WHO office in East

Jerusalem with observers from the WHO and the Egyptian

Embassy. The partners agreed to implement and coordi-

nate prompt border and airport screening, laboratory

testing, information exchange, and common communica-

tion strategies. This coordination was made possible by the

confidence in cross-border health crisis management and

trust among MECIDS partners that had been building

over the past several years and to well-exercised national

and regional pandemic preparedness plans. The need for

such coordination was made all the more critical by the

coinciding detection of new cases of avian influenza H5N1

in Egypt and concerns that the two influenzaviruses would

combine and form a new pandemic influenza virus.

In mid-June, the WHO raised the influenza pandemic

alert from phase 5 to phase 6. At about the same time,

Jordan and the PA reported their first cases of H1N1,

mostly among university students returning from summer

vacations in Canada and the United States.

Not until July 16, when WHO acknowledged that

further spread of the pandemic was inevitable and that

individual case counting was no longer essential, did

the three MECIDS countries stop sharing daily reports

of new cases.

Challenges Faced and Lessons Learned
The various national and regional networks of collabora-

tion, communication, and information exchange that

MECIDS partners have established over the past seven

years are helping the partners not only estimate disease

burden (9) but also harmonize public health intervention

and prevention strategies (13, 14). The laboratory

surveillance systems established or strengthened by

MECIDS are an important component of this regional

effort. However, a key challenge facing MECIDS is the

significant lag time that still exists between the different

stages of surveillance data collection and reporting (i.e.,

sentinel lab diagnosis, reference lab characterization of

isolates, reporting). This time lag prevents real-time use

of data. Another challenge is the need to be cognizant of

variation in cultural and scientific sensitivities and

representativeness that exists among the three MECIDS

partner countries when making data comparisons at the

regional level.

Moving Forward: Sustainability of MECIDS
As demonstrated in Case Studies No. 2 and 3, the

platform of collaboration that MECIDS has established

since that first seminal meeting in November, 2002, has

become sustainable � even during times of political

dispute and outbreaks of violence, as occurred in the

Middle East during the influenza outbreaks of 2006

and 2009.

The ‘‘bottom-up’’ evolution of MECIDS through

interactions between public health officials on opposite

sides of country borders has been an important driver

of MECIDS’s success. The consortium was not built

through a ‘‘top-down’’ directive from member countries

or from agencies outside the sub-region.

Indeed, MECIDS has become a good example for

other infectious disease networks that have emerged over

the years and, through Connecting Organizations for

Regional Disease Surveillance (CORDS), is sharing its

experience with others. At the same time, CORDS also

enriches MECIDS with other networks’ experiences and

good practices, especially with respect to implementing a

‘‘One Health’’ approach in tangible and rewarding

ways and more than in the ad-hoc manner employed in

response to the 2006 avian influenza outbreaks in

MECIDS countries (Case Study 2).

MECIDS focus on foodborne diseases remains strong,

with MECIDS partners not only responding to outbreak

situations but also developing shared methods and a

common regional database and researching the contribu-

tion of specific foods and foodborne pathogens to total

disease burden. With more precise food- and pathogen-

specific estimates, MECIDS partners will be able to

construct effective food safety policies aimed at improving

food trade and exchange in the region while simulta-

neously reducing the burden of foodborne disease. In the

future, the consortium plans to extend its laboratory-

based surveillance network from Salmonella and Shigella

to other enteric pathogens, such as enterotoxigenic
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Escherichia coli, Campylobacter jejuni, and selected pro-

tozoa and viruses of public health importance in the

Middle East.

Acknowledgements

To MECIDS donors that have trusted us and have bestowed upon us

their contributions: Search for Common Ground (SFCG), the

Nuclear Threat Initiative (NTI), the World Bank, Becton, Dickinson

and Company (BD) and the International Council for the Life

Sciences (ICLS); WHO headquarters and the European and

East Mediterranean region that have supported us; the respected

Ministries of Health that have encouraged our work; and for every

worker in the public health services and in the academic institutions

that by their industrious work have contributed to the health of our

nations.

References

1. Jones KE, Patel NG, Levy MA, Storeygard A, Balk D,

Gittleman JL, Daszak P. Global trends in emerging infectious

diseases. Nature. 2008;451(7181):990�3.

2. Kimball A-M, Moore M, French HM, Arima Y, Ungchusak,

Wibulpolpraset S, Taylor T, Touch S, Leventhal A. Regional

infectious disease surveillance networks and their potential

to facilitate the implementation of the International Health

Regulations. Medical Clinics of North America. 2008;92:

1459�81.

3. Calain P. From the field side of the binoculars: a different view

on global public health surveillance. Health Policy Plan.

2007;22(1):13�20.

4. Morse SS. Public health surveillance and infectious disease

surveillance. Biosecurity and Bioterrorism. 2012;10:6�15.

5. World Health Organization [WHO]. Revision of the Interna-

tional Health Regulations. Resolution No. WHA58.3. May

2005. [cited 27 Sept 2012]; Available online: http://www.who.

int/csr/ihr/WHA58-en.pdf.

6. World Health Organization [WHO]. WHO Consultation to

Develop a Strategy to Estimate the Global Burden of Food-

borne Diseases. September 25�27, 2006, Geneva, Switzerland.

[cited 27 Sept 2012]; Available online: http://www.who.int/

foodsafety/publications/foodborne_disease/fbd_2006.pdf.

7. World Health Organization [WHO]. Methods for Foodborne

Disease Surveillance in Selected Sites. Report of a WHO

consultation, 18�21 March 2002, Leipzig, Germany. [cited 27

Sept 2012]; Available online: http://whqlibdoc.who.int/hq/2002/

WHO_CDS_CSR_EPH_2002.22.pdf.

8. Imhoff B, Morse D, Shiferaw B, Hawkins M, Vugia D,

Lance-Parker S, et al. Burden of self-reported acute diarrheal

illness in FoodNet surveillance areas, 1998�1999. Clinical

Infectious Diseases. 2004;38(Suppl 3):S219�26.

9. Scallan E. Activities, achievements, and lessons learned during

the first 10 years of the Foodborne Diseases Active Surveillance

Network: 1996�2005. Clinical Infectious Diseases. 2007;44:

718�25.

10. Weinberger M, Keller N. Recent trends in the epidemiology of

non-typhoid Salmonella and antimicrobial resistance: the Israeli

experience and worldwide review. Current Opinion in Infectious

Diseases. 2005;18:513�21.

11. Cohen D, Gargouri N, Ramlawi A, Abdeen Z, Belbesi A,

Al Hijawi B, et al. A Middle East subregional laboratory�based

surveillance network on foodborne diseases established by

Jordan, Israel and the Palestinian Authority. Epidemiology

and Infection. 2010;138:1443�8.

12. Ziv T, Heymann AD, Azuri J, Leshno M, Cohen D. Assessment

of the underestimation of childhood diarrhoeal disease burden

in Israel. Epidemiology and Infection. 2011;139:1379�87.

13. Leventhal A, Ramlawi A, Belbiesi A, Balicer D. R. Regional

collaboration in the Middle East to deal with H5N1 avian flu.

BMJ. 2006;333:856�8.

14. Gresham L, Ramlawi A, Briski J, Richardson M, Taylor T. Trust

across borders: responding to 2009 H1N1 influenza in the

Middle East. Biosecurity and Bioterrorism: Biodefense Strategy,

Practice and Science. 2009;7(4):399�404.

*Alex Leventhal
Email: alex.leventhal@moh.health.gov.il

MECIDS

Citation: Emerg Health Threats J 2013, 6: 19955 - http://dx.doi.org/10.3402/ehtj.v6i0.19955 7
(page number not for citation purpose)

http://www.who.int/csr/ihr/WHA58-en.pdf
http://www.who.int/csr/ihr/WHA58-en.pdf
http://www.who.int/foodsafety/publications/foodborne_disease/fbd_2006.pdf
http://www.who.int/foodsafety/publications/foodborne_disease/fbd_2006.pdf
http://whqlibdoc.who.int/hq/2002/WHO_CDS_CSR_EPH_2002.22.pdf
http://whqlibdoc.who.int/hq/2002/WHO_CDS_CSR_EPH_2002.22.pdf
http://www.eht-journal.net/index.php/ehtj/index.php/ehtj/article/view/19955
http://dx.doi.org/10.3402/ehtj.v6i0.19955


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


