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1. INTRODUCTION 

The Regional Office for the Eastern Mediterranean (EMRO) of the World Health 
Organization (WHO) held an intercountry meeting on epidemiology, control and prevention 
of outbreaks of viral haemorrhagic fevers in Cairo, Egypt, from 10 to 12 September 2001. 

The objectives of the meeting were to review the current situation of the epidemiology 
and causal factors of viral haemorrhagic fevers (VHF) in the Eastern Mediterranean Region, 
update national managers’ knowledge and skills/focal points of viral haemorrhagic fevers 
pertaining to epidemic control, develop and update national plans of action, and develop a 
strategic regional plan for VHF surveillance, control and prevention. 

The meeting was attended by the communicable diseases control national managers , 
directors of central public health laboratories from 11 countries , and staff from WHO 
headquarters, EMRO, WHO Collaborating Centres in the United States of America (Centers 
for Disease Control and Prevention, Atlanta) and South Africa (National Institute of 
Virology), as well as the Naval Medical Research Unit 3, Cairo (NAMRU-3), Food and 
Agriculture Organization of the United Nations  (FAO) and the International Atomic Energy 
Agency (IAEA). 

Dr Z. Hallaj, Director, Communicable Diseases Control, EMRO, delivered a message 
from Dr Hussein A. Gezairy, WHO Regional Director for the Eastern Mediterranean. In his 
message the Regional Director welcomed the participants and commended countries for 
giving the meeting the importance it deserved by sending very senior government officials.  
He thanked WHO colleagues from HQ, WHO collaborating cent res and NAMRU-3 for their 
ongoing support for controlling viral haemorrhagic fevers in the Eastern Mediterranean 
Region. He reminded participants of the importance of VHFs as a group of emerging serious 
infections with high epidemic potential and, most of them, extremely high case fatality rates. 
Tackling them was a priority in the Eastern Mediterranean Region, where several countries 
were suffering from recurrent outbreaks of Crimean–Congo haemorrhagic fever, there were 
huge epidemics of Rift Valley fever in  the Horn of Africa, Egypt, Saudi Arabia and the 
Republic of Yemen and a continuous threat of Ebola in Sudan. WHO was in the vanguard 
with respect to recognizing the importance of the emerging problem. Dr Gezairy went on to 
outline the activities EMRO had initiated in the area of prevention and control of these  
diseases. The  activities include d the adoption of the Regional Plan on Emerging and Re-
Emerging Diseases by the Forty-third Session of the Regional Committee in 1996. The 
Regional Committee had also adopted important resolutions on forecasting in communicable 
diseases at its Forty-sixth Session in 1999 (EM/RC46/R.9) , and on development of 
communicable diseases surveillance in the Region at its Forty-seventh Session in 2000 
(EM/RC47/R.4). WHO was also providing every support for strengthening national capacities  
for the surveillance, prevention and control of VHFs in all Member States, and, with its 
collaborating centres, responding immediately to VHF outbreaks by providing expert advice 
and the supplies needed for disease confirmation, field investigation and implementation of 
control measures. 



WHO-EM/CSR/012/E/L  
Page 2 

 

Dr Gezairy highlighted the challenges control and prevention of VHFs presented to the 
international community in terms of producing safe, effective , easily delivered animal and 
human vaccines, making available  effective antiviral drugs for treatment of the different types 
of VHF, and the as yet uncertain  modes of transmission and the role of vertebrates in 
propagating the viruses. He also underlined the importance of developing a strategy and long-
term plan for preparedness, prevention and control of outbreaks of VHFs, building human 
capacity with respect to the surveillance and control of VHFs, investing in laboratory capacity 
and establishing a regional laboratories and a regional surveillance network for them. Dr 
Gezairy also stressed the prime importance of continued intersectoral collaboration, 
coordination of activities at national level and cross-border collaboration to coordinate 
surveillance, prevention and control activities. He ended his message by wishing the 
participants a successful meeting 

The participants then elected Dr Salah El Awidy, Oman, Chairperson. The agenda, 
programme and list of participants in the meeting are included as Annexes 1, 2 and 3, 
respectively.  

2. GLOBAL OVERVIEW 
Dr Ray Arthur, WHO/HQ 

Viral haemorrhagic fevers (VHFs) that represent the  greatest threat to public health are 
listed in Table 1. Mosquito-transmitted diseases, in particular, have the potential to cause 
explosive epidemics.  

Table 1. Principal viral haemorrhagic fevers  
 

Disease(s) Virus family Geographical 
distribution  

Zoonotic Arboviral Nosocomial 

Dengue Flaviviridae Worldwide in 
tropics and 
subtropics  

– + – 

Yellow fever Flaviviridae Africa, S. America + + – 

Hantavirus 
infections (HFRS) 

Bunyaviridae Americas, Asia, 
Europe 

+ – – 

Rift Valley fever Bunyaviridae Africa, Arabian 
peninsula  

+ + +/- 

Crimean–Congo 
HF 

Bunyaviridae Africa, Asia + + ++ 

Ebola, Marburg Filoviridae Africa ? ? ++ 

Lassa fever Arenaviridae W. Africa + – + 
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The etiology of a VHF outbreak must be established in order to intervene appropriately 
to control it. The symptoms and signs of viral haemorrhagic fever s are similar and the  
geographical distribution of many of them overlaps , while certain bacterial and parasitic 
infections can also produce a haemorrhagic fever syndrome and must be included in the 
differential diagnosis. Laboratory studies are therefore required to determine etiology. 
Com mercially available diagnostic tests for these viruses are not widely available and 
laboratories must obtain specialized reagents from reference centres. Furthermore, several 
haemorrhagic fever viruses, particularly CCHF and Ebola, are highly dangerous and must be 
handled in specialized high-level bio-safety laboratories. National authorities should establish 
plans and, where appropriate, obtain reagents and conduct training for the laboratory 
diagnosis of viral haemorrhagic fevers known to occur in their country. They should make 
arrangements with reference laboratories for confirmatory testing of samples that require high 
containment laboratory facilities. 

3. REGIONAL OVERVIEW 
Dr Nadia Teleb, CSR/EMRO  

Tackling viral haemorrhagic fevers (VHFs) is now a priority in the Eastern 
Mediterranean Region. VHFs significant in the Region include Rift Valley fever, Crimean–
Congo haemorrhagic fever, dengue haemorrhagic fever, Ebola haemorrhagic fever and Yellow 
fever. 

Rift Valley fever (RVF) is one of the most important emerging diseases in the Eastern 
Mediterranean Region. Since its discovery, RVF has been endemic in many countries of sub-
Saharan Africa, with recurrent epizootics and epidemics. The potential of the RVF virus to 
establish transmission and cause disease in new areas was first documented in Egypt in 1977 
when there was a huge epidemic of some 18 000 cases, 600 deaths and heavy economic loss. 
The largest RVF epidemic  ever reported affected Somalia and w as part of a wider epidemic in 
East Africa in 1997–1998. There was a huge number of cases, many deaths and the epidemic 
resulted in great economic problems. Another economic dimension of RVF endemicity in 
Somalia is the ban imposed by several countries on livestock imports from S omalia. 

The outbreak of RVF that affected Saudi Arabia and the Republic of Yemen in 2000 was  
the first documented evidence of RVF virus transmission outside Africa. Saudi Arabia 
reported 882 cases and 124 deaths. In the Republic of Yemen, 1328 cases and 166 deaths were 
reported. RNA sequencing of the virus isolate from the Republic of Yemen was similar to the 
RVF virus isolated in East Africa in 1998. It is not clear whether the 2000 outbreak was a new 
introduction of the virus or whether it had been present for some time and ecological factors 
triggered the outbreak. 

Crimean–Congo haemorrhagic fever (CCHF) has been endemic in the Islamic Republic 
of Iran, Iraq and Pakistan since the 1970s with sporadic cases every year and localized 
outbreaks. It was first identified in Afghanistan in 1998, since when several outbreaks have 
been reported. CCHF outbreaks have also been reported in other countries of the Region 
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including the United Arab Emirates (1979 and 1994–1996), Oman (1995), and Saudi Arabia 
(1989–1990). Serological evidence of CCHF has also been identified in Sudan.  

Evidence of the presence of dengue fever has been documented in several countries , 
including Djibouti, Pakistan, Saudi Arabia, Somalia and Sudan. Somalia witnessed the  
Region’s  first confirmed outbreak of dengue in 1982 and there were a number of confirmed 
outbreaks in Somalia between 1985 and 1993. The re was a huge epidemic  in Djibouti in 
1991–1992 with more than 12 000 cases. 

In Pakistan, geographically adjacent to the endemic area of Asia, huge epidemics were 
reported in Baluchistan and Karachi in 1994–1995 with high case fatality rates resulting from  
dengue haemorrhagic fevers and dengue shock syndrome. The largest reported epidemic of 
dengue haemorrhagic fever was in Jeddah, Saudi Arabia, between October 1993 and August 
1995. There were 1064 cases , 665 of which were confirmed, with high case fatality rate. The 
Aedes mosquito is present in several countries of the Region, so the possibility of emergence  
or re-emergence of dengue/dengue haemorrhagic fevers in these countries cannot be ruled out.  

Ebola virus infections were first recognized in 1976, in West Equatoria, southern Sudan 
with the identification of 284 cases and a case fatality rate of 53%. There was another 
outbreak in the same area in 1979, when 34 cases and a higher case fatality rate (65%) were 
reported. 

Parts of Sudan and Somalia are located in the  yellow fever zone, but the disease has 
been reported only by Sudan and, fortunately, no cases have been reported in the last few 
decades. 

The Regional Plan on Emerging and Re-Emerging Diseases was adopted by the Forty-
third Session of the Regional Committee in 1996. The Regional Committee also adopted a 
number of  resolutions on strengthening surveillance, forecasting, preparedness and rapid 
response to epidemics. Regional workshops for training master trainers from Member States 
in epidemiological surveillance and epidemic preparedness and response are held frequently, 
and there have been a number of meetings and workshops to update the information of the 
national focal points on emerging infectious diseases, epidemic forecasting, preparedness and 
response to epidemics. 

At country level, WHO provides ongoing support for the development of national plans 
and guidelines for disease surveillance, epidemic preparedness and response and 
strengthening national capacities for epidemiological and laboratory surveillance. For 
outbreak containment, WHO and its collaborating centres provide immediate support for field 
investigation, laboratory confirmation, advice on case management, control measures and 
implementing control measures to prevent spread of the disease, as well as supplies for 
epidemic management and in-situ human capacity-building and health education. 

The frequent outbreaks of VHFs in the Region raise a number of  issues, including 
establishing strong, long-term human, animal and vector surveillance, laying down protocols 
for monitoring animal infection and immunization, and developing a long-term strategy for 
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preparedness, prevention and control of VHF outbreaks. Problems include weak public health 
laboratories, particularly their  inability to confirm VHFs requiring a biosafety level 3/4 
laboratory, in addition to the problem of securing the ne cessary reagents and trained 
laboratory staff. Intersectoral and cross-border collaboration, coordinating activities and the 
limited availability of trained human resource s in the area of surveillance and control of viral 
haemorrhagic fevers are also important issues. 

4. TECHNICAL PRESENTATIONS 
 
4.1 VHF surveillance  

Dr Ray Arthur, WHO/HQ 

WHO aims to strengthen national and international capacity in the surveillance and 
control of communicable diseases, including timely detection and containment of outbreaks. 
Part of this strategy is to share with public health professionals worldwide information about 
outbreaks which may have international implications (e.g. international spread, international 
response, impact on international travel and trade). 

WHO has a unique network of health professionals, particularly in developing 
countries. Unconfirmed reports of infectious disease events around the world are regularly 
received through normal WHO channels and other sources, inc luding nongovernmental 
organizations, the media and electronic discussion groups. Since early 1997, WHO has set up 
Outbreak Verification, a team and mechanism to collect actively  and verify information on 
reported outbreaks. This work is performed in close collaboration with other divisions at 
WHO headquarters, regional offices, ministries of health through WHO representative offices, 
WHO Collaborating Centres , nongovernmental organizations and other partners in the field. A 
special project has been developed with Health Canada (Global Public Health Intelligence 
Network, GPHIN) actively to retrieve relevant information from the internet (e.g. media). 

Reports of current outbreaks thought to have potential for international ramifications, 
either verified or under verification, are included in the weekly WHO Outbreak Verification 
List (OVL), which is distributed by e-mail to key public health professionals in order to 
improve epidemic preparedness. Information on confirmed outbreaks is made available to the 
public on WHO web pages and on the Weekly Epidemiological Record. Epidemic response at 
the request of, and in conjunction with, national health authorities and the international 
community is coordinated and facilitated as needed. Cholera, viral haemorrhagic fevers and 
meningococcal meningitis represent half of the published events. Other outbreaks include 
plague, anthrax, viral encephalitis, dysentery and influenza. 

4.2. Laboratory support for VHF surveillance 
Dr R. Graham, NAMRU-3 
 
Laboratories play an essential role in VHF surveillance and control by providing  

accurate diagnosis, assist ing in epidemiological investigations, including outbreak 
investigation, disease surveillance, serological surveys and molecular epidemiology. Available 
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laboratory tests for VHFs include serology, direct detection of virus components and virus 
isolation. 

The most important serological technique for VHF testing is enzyme-linked 
immunosorbant assays (ELISA or EIA). It provides IgM assays, IgG assays and IgE assays. 
All reagents except the viral antigen are commercially available from a number of suppliers. 
ELISA is commonly used in human and animal health diagnostic laboratories in the Eastern 
Mediterranean Region. 

ELISA equipment is available in most central public health laboratories and is relatively 
inexpensive. It is quick and easy to do and its procedures are available for all agents. It gives 
quantifiable results that facilitate quality control. It is also versatile, being suitable for 
diagnosis or surveillance. However, it requires specialized viral antigens and relatively 
stringent quality control and cross-reaction within viral groups may occur. 

Direct detection of viral components could be done by antigen detection ELISA or 
polymerase chain reaction (PCR). Antigen detection ELISA uses viral antigen-specific 
antibodies to capture or trap viral components from clinical material in an ELISA format. It 
can provide a diagnosis before IgM ELISAs (CCFH, Ebola and RVF), it does not require a 
specialized laboratory, only routine ELISA technology,  is inexpensive, quick and easy to do 
and results can be available within hours, besides being more “forgiving” than PCR with 
regard to specimen quality. However, antigen detection-ELISA requires specialized capture 
and detection viral antibodies which are not readily available. 

Polymerase chain reaction (PCR) operates on the principle that large amounts of 
specific DNA can be amplified from an organism as long as a portion of the sequence of the 
target DNA is known. It uses specific oligonucleotides (20–30 bases long) or “primers” to 
amplify specific regions of the organism’s genetic material. For PCR, it is absolutely critical 
to have a good quality sample. Specimens must be collected and handled properly or the 
specimen is of no value. 

PCR has the advantage of being potentially sensitive enough to detect one organism, 
greatly enhancing the speed of detection (one day), positive ly identifying the causal agent , 
and providing specimens for further studies , e.g. genetic analysis. However, the equipment is 
expensive, requires specialized technical training, is relatively expensive to perform, must 
have strict laboratory conditions and quality control, is easily contaminated with extraneous 
DNA and requires “genus”-specific primers to be of value in rapid diagnosis. 

The isolation of viruses requires a living system (tissue culture cells or laboratory 
animals). It also requires a specialized laboratory wit h biosafety level 3 (RVF and dengue) or 
biosafety level 4 (CCHF and Ebola). Like PCR, specimens for virus isolation must be 
collected and handled properly or the specimen is of no value. 

Virus isolation does not require virus-specific reagents (serological or molecular), can 
identify new viruses, and positive ly identifying the causal agent and strain differences. It also 
provides specimens for further studies: serological investigations, virus strain difference and 
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genetic analysis. However it has the disadvantage of being expensive, requiring a specialized 
laboratory with specially trained technologists, specialized bio -containment facilities and 
specialized collection and handling of specimens , and usually take s a long time to perform. 

A laboratory network needs to be established in the Region in order to strengthen 
laboratory services for VHF surveillance. A regional reference laboratory should be 
established and standard operational protocols developed. The regional laboratory should 
perform quality control for the laboratories in the network and perform virus isolations or 
assist in arranging for the trans portation of samples to a biosafety level 3/4 laboratory when 
required. There should be appropriate technological capabilities, including antigen detection 
ELISA and PCR, at regional and high-risk country levels, and the production or procurement 
of low cost VHF reagents should be arranged.  

4.3. Epidemic investigation, case management and occupational safety 
Dr Ali Khan, Centers for Disease Control and Prevention, Atlanta, USA 
 
Viral haemorrhagic fevers have great public health importance because of  implications  

for communities , nosocomial transmission, the epidemiology is emerging rather than static  
(several new VHFs detected since the early 1990’s) , and their appeal for the mass media. 

Procedures for  managing suspected cases of  viral haemorrhagic fevers should ensure 
optimum management of the cases themselves and protec tion of the community and health 
care workers from infection. Patients should be isolated in a private room, which non-
essential staff and visitors should be prohibited from entering. Carers should use barrier 
precautions to prevent skin or mucous membrane exposure to blood and other body fluids, 
secretions, and excretions. 

Patients with suspected VHFs who have a prominent cough, vomiting, diarrhoea or 
haemorrhage should be placed in a negative -pressure room to prevent possible dissemination 
of infection by airborne particles. Persons entering the room should wear personal protective 
respirators (high efficiency particulate air [HEPA] or more protective respirators). Staff should 
be kept under surveillance for 21 days after their last exposure to a confirmed case. 

Universal precautions to prevent percutaneous injuries associated with the use and 
disposal of needles and other sharp instruments should be strictly observed. Because of the 
potential risks associated with handling infectious materials, laboratory testing should be the 
minimum necessary for diagnostic evaluation and patient care. Strict isolation precautions 
should be applied to prevent aerosol transmission of infection in the laboratory.  

Treatment of VHF cases is mainly supportive. Skilled nursing and careful attention to 
water and electrolyte balance are essential for a favourable outcome. Salicylates and other 
medications that might induce haemorrhage are contraindicated. There is no specific 
treatment for Ebola HF. For CCHF, intravenous ribavirin and convalescent plasma with high 
neutralizing antibodies are useful. Oral ribavirin is also a promising therapeutic alternative. 
Ribavirin has been effective in both the prophylaxis and treatment of infection with RVF in 
mice and monkeys. 
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With respect to mosquito-borne infections, until fever subsides mosquitoes should be 
prevented access to RVF patients by screening the sickroom , using mosquito bednets or 
spraying a knockdown adulticide or residual insecticide. 

Persons with percutaneous or mucocutaneous exposure to blood, body fluids, secretions, 
or excretions from patients should immediately wash the affected skin surfaces with soap and 
water. Mucous membranes (e.g.  conjunctiva) should be irrigated with copious amounts of 
water or eyewash solution. Exposed persons must be considered contacts and receive medical 
evaluation and follow-up for 21 days. 

All close contacts in the three weeks after the onset of illness should be identified and 
closely followed up. In case of temperature >38.3?C (101?F), exposed contacts should be 
hospitalized immediately in strict isolation facilities. 

Corpses should be wrapped in sealed leak-proof material (body bag). They must not be 
embalmed, but buried (or cremated) promptly in a sealed coffin. Health education on how to 
avoid transmission of infection during burial rituals is crucial. 

4.4. Regional surveillance an d response networking in PAHO 
Dr F. Mahoney, NAMRU-3 
 
The Regional Surveillance and Response Network in PAHO was established to generate 

public health information, upgrade laboratory capacity, standardize training and surveillance 
procedures, promote interaction between laboratory staff and epidemiologists and implement 
syndromic surveillance. 

The network covers yellow fever surveillance with country-specific data reported to the 
network, malaria surveillance, surveillance of antimicrobial resistance (Salmonella, Shigella 
and Vibrio cholerae) as well as hospital surveillance for nosocomial pathogens. This network 
is instrumental in improving capacity to diagnose priority diseases, providing quality data on 
disease transmission in the Region, strengthening control measures, standardizing methods for 
surveillance, transparency in reporting, as well as partnership and an organized approach. 

4.5. Epidemiology and global situation of Ebola Haemorrhagic Fever 
Dr A. Khan, CDC, Atlanta 
 
Ebola haemorrhagic  fever (Ebola HF) is a severe, often fatal, disease in humans and 

non-human primates (monkeys and chimpanzees). Ebola virus infections were first 
recognized in 1976, when simultaneous but separate outbreaks of human disease caused by 
two distinct virus subtypes erupted in northern Zaire and southern Sudan and resulted in 
hundreds of deaths. The Zaire subtype of Ebola virus had a higher case fatality of nearly 90%, 
while the Sudan subtype had a case fatality rate of approximately 50%. 

The disease is caused by infection with Ebola virus, an RNA virus of the family 
Filoviridae. Three of the four species of Ebola virus identified so far have caused disease in 
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humans, namely, Ebola-Zaire, Ebola -Sudan, and Ebola-Ivory Coast. The fourth, Ebola -
Reston, has caused disease in other primates, but not in humans. 

Confirmed cases of Ebola HF have been reported in the Côte d’Ivoire, Democratic 
Republic of the Congo, Gabon, Sudan and Uganda. An individual with serologica l evidence 
of infection but showing no apparent illness has been reported in Liberia, and a laboratory 
worker in England became ill as a result of an accidental needle-stick. Ebola-Reston virus 
caused severe illness and death in monkeys imported to research facilities in the United States 
and Italy from the Philippines; during these outbreaks, several research workers became 
infected with the virus, but did not become ill. 

Ebola HF typically appears in sporadic outbreaks and usually amplifies within a health 
care setting. It is likely that sporadic, isolated cases  also occur, but go unrecognized. Infection 
with Ebola virus in humans is incidental and humans do not carry the virus. Because the 
natural reservoir of the virus is unknown, the manner in which it first appears in a human at 
the start of an outbreak has not been determined. There is a hypothesis that the index case 
becomes infected through contact with an infected animal.  

After the index case is infected, humans can transmit the virus in several ways. People 
can be infected from direct contact with the blood and/or secretions of an infected person or 
contact with objects, such as needles, that have been contaminated with infected secretions. 
Community spread of infection occurs as a result of contact with family members and friends 
caring for the sick person or contact with the dead body during burial rituals. Amplification of 
Ebola infection in the health care setting (nosocomial transmission) results from inadequate 
barrier nursing and reuse of syringes and sharp instruments without adequate sterilization. 

Initial clinical manifestations of Ebola haemorrhagic  fever include fever, headache, 
chills, myalgia, and malaise; subsequent manifestations include severe abdominal pain, 
vomiting and diarrhoea. Maculopapular rash may occur in some patients within 5–7 days of 
onset. Haemorrhagic  manifestations with disseminate d intravascular coagulation usually 
occur in fatal cases. In reported outbreaks, 50%–90% of cases have been fatal. It is not well 
understood why some people are able to recover from Ebola HF and others are not. However, 
it is known that patients who die usually have not developed a significant immune response to 
the virus at the time of death.  

There is no standard treatment for Ebola HF. Patients should receive supportive therapy, 
which consists of balancing the patient’s fluids and electrolytes, ma intaining their oxygen 
status and blood pressure, and treating them for any complicating infections. 

Because the identity and location of the natural reservoir of Ebola virus are unknown, 
there are few established primary prevention measures. Health care providers must be able to 
recognize a case of Ebola HF should one appear. They must also be able  to perform diagnostic 
tests and be ready to employ practical viral haemorrhagic fever isolation precautions or barrier 
nursing techniques. 
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4.6. Regional Situation of Ebola 
Dr A. Abdel Galil, Federal Ministry of Health , Sudan  

Ebola haemorrhagic fever was first discovered in Nzara, Maridi, West Equatoria, 
southern Sudan in 1976. The disease was spreading mainly through close personal contact 
within hospitals; 284 cases with a case fatality rate of 53% were reported. Many medical care 
personnel were infected. In 1979, another outbreak affected the same area of Sudan when 
there were 38 cases with a case fatality rate of 65%. 

Efforts in Sudan focus on strengthening syndromic surveillance for haemorrhagic fevers 
and making the appropriate arrangements to facilitate prompt laboratory testing and ensure 
that heath care providers use barrier nursing techniques when managing cases of 
haemorrhagic fevers in order rapidly to interrupt transmission and bring the outbreak to an 
end.  

4.7. Control of outbreaks (Zaire and Uganda) 
Dr T. Ksaizek, CDC, Atlanta  

Ebola outbreaks were reported in Kikwit, Zaire in 1995 and Gulu, Uganda in 2000. 
Transmission associated with health care providers and caregivers was a prominent feature of 
these outbreaks. There were high rates of transmission from patients to health care workers 
and family members who provided nursing care, without appropriate barrier precautions to 
prevent exposure to blood, other body fluids, vomitus, urine and stool. The risk of 
transmitting infection from patients was highest during the later stages of illness, which are 
characterized by vomiting, diarrhoea, shock, and often haemorrhage. 

The incidence of Ebola in these outbreaks diminished following the institution of 
intervention measures. Active case detection in the affected and surrounding areas, as well as 
close observation of contacts, were implemented. Quarantine measures were introduced to 
prevent further spread of the disease. Training medical and relief personnel in the proper use 
of protective equipment and actual use of  barrier nursing equipment, aggressive case  
detection, community health education and continuous intensive surveillance were necessary 
to contain the epidemic. 

4.8. Epidemiolog y and global situation of Crimean–Congo Haemorrhagic fever 
Dr A. Khan, CDC, Atlanta 

Crimean–Congo haemorrhagic fever (CCHF) is a zoonotic viral haemorrhagic fever 
caused by a virus of the Nairovirus group of the family Bunyaviridae. CCHF is a severe 
disease in humans, with a high mortality rate. Fortunately, human illness occurs infrequently, 
although animal infection may be more common. 

The disease was first described in the Crimea in 1944 and Congo in 1956. The 
geographical distribution of the virus, like that of its tick vector, is widespread. Evidence of 
CCHF virus has been found in Africa, Asia, the Middle East and Eastern Europe. During 
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2001, sporadic cases or outbreaks were recorded in Afghanistan, Albania, Islamic Republic of 
Iran, Pakistan, South Africa and Yugoslavia. 

The CCHF virus may infect a wide range of domestic and wild animals. The most 
efficient and common vectors for CCHF appear to be members of the Hyalomma genus of 
ticks. Trans-ovarial transmission may contribute to maintaining the circulation of the virus in 
nature. Mature ticks transmit the infection to large vertebrates, such as domestic ruminant 
animals like cattle, sheep and goats. 

Humans catch the infection from direct contact with the blood or other infected tissues 
of viraemic livestock or from a tick bite. The majority of cases have occurred among those 
involved in the livestock industry, such as agricultural workers, slaughterhouse workers and 
veterinarians. Infection of health care workers and family carers, and during burial rituals is 
common. 

The incubation period of the disease depends on the mode of transmission of the virus. 
It is shorter following infection via tick bite (one to three  days, with a maximum of nine days) 
and longer following contact with infected blood or tissues (five to six days , with a maximum 
of 13 days). 

Clinical manifestations include sudden onset of fever, myalgia (aching muscles), 
dizziness, neck pain and stiffness, backache, headache, sore eyes and photophobia. There may 
be nausea, vomiting and sore throat, which may be accompanied by diarrhoea and generalized 
abdominal pain. Sharp mood swings, confusion and aggression may occur. Agitation may be 
replaced by sleepiness, depression and lassitude. Tachycardia, internal and external bleeding 
manifestations from any body orifice may occur. Fatal cases may develop hepato-renal and 
pulmonary failure after the fifth day of illness. The mortality rate from CCHF is 10%–40%. 

Diagnosis of suspected CCHF is performed in specially equipped, high biosafety level 
laboratories. IgG and IgM antibodies may be detected in serum by ELISA from about day six 
of illness. Fatally ill patients do not usually develop a measurable antibody response and in 
these individuals, as well as in patients in the first few days of illness, diagnosis is achieved 
by virus detection in blood or tissue samples. 

General supportive therapy is essential for patient management in CCHF. Intensive 
monitoring to guide volume and blood component replacement is required. The antiviral drug 
ribavirin has been used in treatment of established CCHF infection with apparent benefit. 
Both oral and intravenous formulations are effective. The value of immune plasma from 
recovered patients for therapeutic purposes is not well demonstrated.  

4.9. CCHF in Pakistan and Afghanistan 
Dr A. Dil, Executive Director, National Institute of Health, Pakistan  

CCHF is a public health problem in Afghanistan and Pakistan. CCHF was first 
documented in Afghanistan in 1998, when two outbreaks occurred, in March and August , 
resulting in 33 cases and 14 deaths. In July–August 2000, 25 cases with 15 deaths were 
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reported and up to August 2001, there had been nine cases, including 4 deaths. The most 
affected regions are Herat, Farah and Badkhshan. 

CCHF has been endemic in Pakistan since 1976. The most affected regions are 
Rawalpindi, Peshawar (Laki Marwat), Baluchistan (Quetta, Sibi, Kohlu, Loralai, Ziarat, Qila 
Saifullah, Dadhar, Pishin, Chaman and Karachi. 

A dramatic increase in the number of reported cases and deaths was observed during 
2000–2001: there were 56 cases, including 20 deaths in 2000, while 44 cases, including 13 
deaths , had been reported by the end of August 2001, compared w ith a maximum of 13 cases 
per year before 2000. This sharp increase could be attributed to the effect of drought, in 
addition to improved disease surveillance and awareness through the Disease Early Warning 
System (DEWS). 

The goal of DEWS is to minimize morbidity and mortality caused by potentially   
epidemic diseases. Its main objective is to detect epidemic s at the earliest possible stage. 
DEWS tools include case definitions for 14 diseases, a weekly recording form and weekly 
watch chart. Cases of infectious diseases are recorded on the form (Monday–Sunday) and the 
forms are collected from private practitioners every week. All data from public and private 
health facilities are plotted on the watch charts every week by rural and basic health care 
centre officials. When any infectious disease crosses the endemic line, the outbreak is 
investigated and immediate control measures are implemented. 

The activities of NIH and WHO Pakistan and DEWS in the early detection and rapid 
containment of CCHF outbreaks includes the following:  

??conducting a number of training workshops on DEWS; 
??providing technical and laboratory support for outbreak investigation and response ; 
??raising health awareness among health professionals, patients’ relatives, general public  

and animal handlers; 
??distributing biosafety instructions and treatment protocols to health professionals in the 

affected province; 
??advising the provincial health authority to establish isolation wards according to WHO 

criteria. 

Pakistan is looking forward to the establishment of  a biosafety level 3/4 laboratory at 
the National Institute of Health, Pakistan, in order to provide support to Pakistan and other 
countries of the Region, share DEWS methodology and experiences with other countries, 
strengthen its epidemiological capacity by introducing the Field Epidemiology Training 
Programme (FETP ), strengthen vector surveillance and control as well as establish an 
isolation ward in high risk districts.  
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4.10 . CCHF Epidemic potential in THE REGION 
Dr F. Kakar, WHO/Pakistan  

The epidemic potential of CCHF needs to be understood in order to initiate informed 
action to prevent and control CCHF outbreaks in the Region and is influenced by the factors 
facilitating the occurrence of index cases and those affecting the occurrence of secondary 
cases. 

 Index cases of CCHF become infected as a result either of human contact with infected 
ticks or contact with the blood of infected livestock. Drought, Eid slaughtering, nomadic 
lifestyle and “poost” treatment are the main factors influencing the occurrence of an index 
case. Drought is associated with the mingling of immune and non-immune animals during 
displacement and increase d slaughtering because of lack of food for animals and is, moreover, 
a selective environmental survival advantage for ticks leading to an increased tick population. 
With respect to Eid slaughtering, animals are moved early for sale with mingling of infected 
and non-infected animals during travel and at the sale area. About 10 million animals are 
usually slaughtered in Pakistan in one day and the meat immediately distributed to extended 
family members and neighbours. Family participation in butchering further increases the 
chance of contact with infected blood. In addition, ticks leave dead skins and may find human 
hosts. A nomadic lifestyle involves shepherds being close to grazing animals , while animals 
are usually kept in  the house in winter. People usually travel in the same vehicle as animals 
when going to market or during migration (seasonal, or displacement because of drought or 
conflict). Poost treatment is the traditional use of fresh sheep skin for treating febrile illnesses. 
It may transmit the infection if the sheep was infected.  

Factors facilitating the occurrence of secondary cases of CCHF include the cultural duty 
to visit sick persons and the bereaved, lack of standard infection control precautions among 
health personnel, family members nursing t he sick and burial rituals. 

4.11 CCHF-specific control issues and protection of health care workers  
Dr R. Swanepoel, National Institute of Virology, South Africa  

There is no safe, effective vaccine widely available for human use. The tick vectors are 
numerous and widespread and tick control with acaricides is only a realistic option for well-
managed livestock production facilities. 

People at risk (those living in endemic areas or working with livestock or other animals 
in endemic areas) should take practical measures to protect themselves from tick bites and 
avoid infection from animal blood and tissues. 

To avoid nosocomial spread of infection, patients with suspected or confirmed CCHF 
should be isolated and cared for using barrier nurs ing techniques. Specimens of blood or 
tissues taken for diagnostic purposes should be collected and handled using universal 
precautions. Sharps (needles and other penetrating surgical instruments) and body wastes 
should be safely disposed of using appropriate decontamination procedures. 
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Healthcare workers who have had contact with tissue or blood from patients with 
suspected or confirmed CCHF should be followed up with daily temperature and symptom 
monitoring for at least 14 days after the last exposure. 

General supportive therapy is the main line of patient management in CCHF. Intensive 
monitoring to guide volume and blood component replacement is required. The antiviral drug 
ribavirin has been used to treat established CCHF infection with apparent benefit. Both oral 
and intravenous formulations are effective. The value of immune plasma from recovered 
patients for therapeutic purposes is not well demonstrated.  

4.12 Dengue  and dengue haemorrhagic fever: epidemiology and global situation 
Dr D. Gubler, CDC, Atlanta  

Dengue and dengue haemorrhagic  fever (DHF) are caused by one of four closely 
related, but antigenically distinct, virus serotypes (DEN-1, DEN-2, DEN-3, and DEN-4), of 
the genus Flavivirus. Infection with one of these serotypes does not provide cross-protective 
immunity, so persons living in a dengue-endemic area may have four dengue infections 
during their lifetimes. Dengue is primarily a disease of the tropics. The causative viruses are 
maintained in a cycle that involves humans and Aedes aegypti, a domestic, day-biting 
mosquito that prefers to feed on humans. 

Infection with dengue viruses produces a spectrum of clinical illness ranging from a 
nonspecific viral syndrome to severe and fatal haemorrhagic disease. Important risk factors 
for DHF include the strain and serotype of the infecting virus, as well as the age, immune 
status, and genetic predisposition of the patient. The case fatality rate of DHF in most 
countries is about 5%. Most fatal cases are among children and young adults. 

The global prevalence of dengue has grown dramatically in recent decades. The disease 
is now endemic in more than 100 countries in the WHO regions of Africa, Americas, Eastern 
Mediterranean, South-East Asia and Western Pacific. South-East Asia and the Western Pacific 
are the most seriously affected. Before 1970 only nine countries had experienced DHF 
epidemics, but now the  number is more than four times that. About 2500 million people are 
now at risk from dengue. 

Despite poor surveillance for dengue in Africa, epidemic dengue fever caused by all 
four serotypes has increased dramatically since 1980. Most activity has occurred in East 
Africa, and major epidemics have been reported for the first time in the Seychelles (1977), 
Kenya (1982, DEN-2), Mozambique (1985, DEN-3), Djibouti (1991–92, DEN-2), Somalia 
(1982, 1993, DEN-2) and Saudi Arabia (1994, DEN-2). 

The emergence of dengue/DHF as a major public health problem has been most 
dramatic in the American region. In an effort to prevent urban yellow fever, which is also 
transmitted by Aedes aegypti, the Pan American Health Organization organized a campaign 
that eradicated the spec ies from most Central and South American countries in the 1950s and 
1960s. As a result, epidemic dengue occurred only sporadically in some Caribbean islands 
during that period. Following the gradual erosion of the A. aegypti eradication programme, 
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this species began to reinfest countries from which it had been eradicated and its geographical 
distribution is now wider than it was before the eradication programme. 

Several factors are contributing to the global increase in dengue fever. In addition to the 
cessation of mosquito control, the rapid rise in urban populations is bringing greater numbers 
of people into contact with the vector, especially in areas favourable to mosquito breeding, for 
example , where household water storage is common and where solid waste disposal services 
are inadequate. Furthermore, increased air travel provides the ideal mechanism for 
transporting dengue viruses between countries, while surveillance is  inadequate, the emphasis 
being on implementing emergency control methods in response to epidemics rather than 
developing programmes to prevent those epidemics. 

All efforts are directed towards reversing the recent trend of increased epidemic activity 
and the geographic expansion of the disease. Recently, attenuated candidate vaccine viruses 
have been developed but the efficacy of this vaccine has not been studied. With no new 
mosquito control technology available, public health authorities have in recent years 
emphasized disease prevention and mosquito control through community efforts to reduce 
larval breeding places. Vector surveillance is essential for providing the necessary information 
for vector control. On the other hand, improved, proactive, laboratory-based surveillance 
systems can provide early warning of an impending dengue epidemic and alert the public to 
take action and physicians to diagnose and properly treat dengue/DHF cases. 

4.13 Regional situation and potential for spread of dengue fever  
Dr R. Graham, NAMRU-3 

Evidence of the presence of dengue fever has been documented in several countries of 
the Region, including Somalia, Djibouti, Pakistan, Saudi Arabia and Sudan. The Aedes 
mosquito is widely distributed in the Region, including Afghanistan, Bahrain, Djibouti, 
Libyan Arab Jamahiriya, Oman, Pakistan, Saudi Arabia, Somalia, Sudan, the Syrian Arab 
Republic , Tunisia, United Arab Emirates and Republic of Yemen. 

There is no surveillance for  dengue fever in the Region and the true situation is 
unknown. The potential for spread/emergence in the Region is great as the viruses and the 
vector are present  in several countries and the intensive urbanization and displaced human 
populations in the Region are strong predisposing factors favouring the emergence and spread 
of dengue and DHF.  

4.14 Specific control issues for Yellow fever and dengue  fever 
Dr C. Church, NAMRU-3 

The urban vectors of yellow fever and dengue are mainly Aedes aegypti and Aedes 
albopictusi. Aedes albopictusi was introduced into North America in the mid-1980s, spread 
rapidly and is now found in 26 states. It was identified in Africa (Nigeria) in 1991 and had by 
1994 spread to five states in Nigeria . It serves as a maintenance vector in Asia. However, its 
role in epidemics is unclear and probably much less important than A. aegypti in the 
transmission of yellow fever and dengue. 
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Aedes aegypti spread from Africa throughout the world and replaced A. albopictusi as 
the primary vector of dengue in Asia. In the 1950s and 1960s it was subject to successful 
eradication efforts by PAHO in South America but inadequate control programmes thereafter 
have enabled it to re-emerge as a vector in South, Central and Nor th America. 

In theory, dengue  and yellow fever control is simple because A. aegypti breeds in well-
defined sites that are easily eliminated;  in practice, control is difficult and requires strong 
community and government commitment. 

Vector surveillance allows control efforts to focus on eliminating the most productive 
breeding sites and raises community awareness. It also serves to focus control in critical areas 
and documents the effectiveness of control ef forts. Top down control makes control the 
responsibility of government. Very effective programmes have been conducted and almost 
eliminated A. aegypti from Central America and many countries in South America. DDT 
spraying of houses has greatly reduced the transmission of malaria in many parts of the world. 
Now  these programmes have ceased, dengue and malaria are more common than before the  
programmes were started. 

Bottom up control, on the other hand, makes control a community responsibility. It 
requires that individuals understand the risk and that they can reduce that risk. It often 
requires early government support to provide education and raise awareness. 

As a specific vector control procedure, container reduction is  low-cost and is effective  
long-term , but it is almost  impossible to maintain as community support tends to flag once the 
epidemic has subsided. Ultra-low volume spraying is highly visible, commonly induces a 
reaction and is usually ineffective. Interior spraying, on the other hand, has moderate 
effectiveness but is labour-intensive and usually offensive to many inhabitants. Insecticide-
impregnated black cloth strips are often acceptable to inhabitants, effective, low-cost and 
easily distributed 

4.15 Epidemiology and global situation of Rift Valley fever 
Dr T. Ksiazek, CDC, Atlanta  

Rift Valley fever (RVF) is an acute, fever-causing viral disease tha t affects domestic 
animals (such as cattle, buffalo, sheep, goats, and camels) and humans. The disease is caused 
by the RVF virus, a member of the genus Phlebovirus of the Bunyaviridae family. The disease 
was first reported among livestock by veterinary officers in Kenya in the early 1900s. It is 
generally found in regions of eastern and southern Africa where sheep and cattle are raised. 
However, RVF virus also exists in most countries of sub-Saharan Africa , and Madagascar. 

RVF virus primarily affects livestock and can cause large epizootics among domestic 
animals. The presence of an RVF epizootic can lead to an epidemic among humans exposed to 
diseased animals. The most notable RVF epizootic occurred in Kenya in 1950–1951. In 1977, 
the virus was detected in Egypt and caused a large outbreak among animals and humans. The 
first RVF epidemic  in West Africa was reported in 1987 and was linked to construction of the 
Senegal River Project. A large epidemic also occurred in East Africa in 1997 and 1998. The 
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outbreak of RVF in Saudi Arabia and the Republic of Yemen in 2000 was the first indication 
of spread of the virus outside Africa, demonstrating its potential for spread to unaffected 
regions elsewhere in the tropics. 

An RVF epizootic is generally observed during years in which heavy rainfall and 
localized flooding occur. The excessive rainfall allows the hatching of  A. aegypti eggs  
infected with the RVF virus through trans-ovarial transmission. The resulting mosquitoes 
transfer the virus to the livestock on which they feed. Once the livestock is infected, high 
levels of viraemia in animals lead to infection of secondary arthropod vector species. 

Humans can be infected as a result of bites from mosquitoes and possibly other blood-
sucking insects. Humans can also be infected by exposure to the blood or other body fluids of 
infected animals. This exposure can result from the slaughtering or handling of infected 
animals or by touching contaminated meat during the preparation of food. Infection through 
aerosol transmission of RVF virus has resulted from contact with laboratory specimens 
containing the virus. Sleeping outdoors at night in regions where outbreaks occur could be a 
risk factor for exposure to mosquito and other insect vectors. Animal herdsmen, abattoir 
workers, and other individuals who work with animals in RVF-endemic areas have an 
increased risk of infection. Persons in high-risk professions, such as veterinarians and 
slaughterhouse workers, have a greater chance of contracting the virus from an infected 
animal. 

In humans , the disease is usually a mild, febrile illness, but 1%–2% of infections may 
result in fatal haemorrhagic fever or encephalitis. Vascular retinitis with permanent partial loss 
of vision develops in a higher percentage of patients. There is no established course of 
treatment for patients infected with RVF virus, but most cases are mild and only bed rest is 
required. Studies in monkeys and other animals have shown the effectiveness of ribavirin. 

No vaccine is currently available for human use. An inactivated and a live, attenuated 
vaccine are currently under evaluation for use in humans. A person’s chances of becoming 
infected can be reduced by taking measures to decrease contact with mosquitoes and other 
blood-sucking insects through the use of mosquito repellents and bednets. Avoiding exposure 
to the blood or tissues of animals that may be infected is an important protective measure for 
persons working with animals in RVF-endemic areas. 

Surveillance of human and animal disease is crucial for early detection and rapid 
response to outbreaks. The quantity and relative abundance of the various mosquito species 
should be monitored and samples captured in order to identify virus infection. 

4.16 Regional situation of RVF 
Dr F. Mahoney, NAMRU-3 

Rift Valley fever affects several countries in the Eastern Mediterranean Region. Since its 
identification, it has been endemic in several sub-Saharan countries, with recurrent epizootics 
and epidemics. The first evidence of transmission outside sub-Saharan Africa was in 1977 
when Egypt experienced a serious epidemic  with a huge number of cases and deaths. Another , 
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more localized, outbreak affected Aswan and Assiut governorates, Egypt, in 1993. Sentinel 
surveillance for meningitis revealed some sporadic cases in Assiut. 

The largest outbreak ever reported was in Somalia, part of the huge epidemic that 
affected East Africa in 1997–1998. RVF proved its ability to appear in other continents when 
it emerged in the Arabian Peninsula in 2000. The Republic of Yemen reported 1328 human 
cases, 166 deaths, 20 000 abortions and 6200 animal deaths in Wadi Mawr. An outbreak w ith 
similar clinical manifestations was observed in 1998 and was clinically diagnosed as malaria , 
but malaria was not confirmed. The RVF virus genome identified in the Republic of Yemen in 
2000 was similar to that identified in East Africa in 1998. This observation raises the question 
of endemicity of the disease in the area since 1998.  

Field observation has shown that the vast number of animals entering ports or the 
vicinity of ports are transported in trucks, thus increasing the chance of transmission from 
infected to non-infected animals. It is also well established that RVF outbreaks usually begin 
after heavy rains. Preparedness and early preventive action should start whenever heavy rain 
is expected. 

Sentinel herd data is considered to be of little value, as once cases are detected it is 
already too late to take preventive measures. However, after a cross-sectional study is 
performed to identify the endemic situation, sentinel surveillance could be useful for 
identifying the changes in infection rates and, combined with the source of animals being 
tested, providing good information for prevention. 

Research should concentrate on identifying the best control measures, establishing the 
possibility of endemicity or re -introduction of the virus to an area and studying the 
effectiveness of the human vaccine as a practical preventive measure for RVF. 

4.17 Specific control issues for RVF 
Dr R. Geiger, IAEA 

Effective RVF control programmes require a strong, comprehensive , long-term national 
surveillance strategy including human, vector and animal surveillance. For surveillance 
purposes, the different areas are classified into high risk areas (confirmed as infected from 
earlier outbreaks), medium risk areas (suitable for establishment of RVF, based on serological 
surveying), low risk areas (unlikely for establishment of RVF: only a few IgG positive 
animals because of animal movement) , and areas with residual risk (not suitable for RVF, no 
serology required). Sentinel flocks should be established in all high risk areas. 

In addition to sentinel surveillance, routine clinical surveillance should be established 
for reporting clusters of spontaneous abortions followed by investigation by veterinary 
services for IgM. 

At regional level, there is a crucial need to strengthe n surveillance capacity, develop 
surveillance  guidelines, standardize and validate diagnostic tests, establish a system of quality 
control of diagnostic capacities , establish emergency preparedness plans and a mobile 
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regional response unit, develop strategies for disease control, export–import guidelines linked 
to tracing/identifying infected animals and a mechanism for information exchange and 
discussion, establish mapping capacity and develop strategies and guidelines for disease 
control. 

4.18 Reducing the risk of RVF virus transmission from the horn of Africa 
Dr P. Rossiter, FAO 

The recent RVF epidemics in East Africa (1997–1998) and the appearance of the 
disease outside Africa for the first time (in Saudi Arabia and the Republic of Yemen in 2000)  
have raised public concern about the dangers RVF presents to human health and resulted in a 
ban on movement of livestock from infected areas. The depressed national and regional trade 
in livestock and livestock products has seriously affected the economic status of the exporting 
countries, resulting in reduced household incomes and household food security, and the 
possibility of serious humanitarian crises. It is therefore vital for the Horn of Africa to re-
establish its livestock export markets. 

Regional and international organizations (FAO, UNDP, OAU/IBAR, FAO/GoI, EU-
PACE) are trying to help find a solution to the negative effects of the ban by developing 
strategies for improving control of RVF transmission. These strategies were developed at an 
expert consultation in Rome on 15 and 16 May 2001 and a technical meeting in Nairobi on 21 
and 22 June 2001. They concluded that RVF is a human health risk only under certain 
conditions and that it is possible to trade in livestock and livestock products safely where 
those conditions do not exist. The recommendations of the technical meeting entailed national 
and regiona l control strategies for both exporting and the importing countries. 

 National control strategies 

Importing countries should require exporters to establish disease surveillance and early 
warning systems and implement transparent, accurate disease reporting. They should  only 
import livestock from exporters with reliable export inspection and certification procedures 
and subject imported stock to random testing for IgM antibodies. 

Exporting countries should comply with all the importing country’s requirements (e.g. 
seromonitoring, vaccination) and be willing to prepare a strategy to validate the disease 
security issues raised by the importing country. 

 Regional control strategies 

Importing countries should establish a regional advisory committee on public health, 
develop the regional capacity for risk analysis and build their capacity for disease control. 
Exporting countries should develop and use standardized quarantine and certification 
procedures, establish a regional laboratory and meet regularly with importers. 

The experts recommended strategies for the three main epidemiological situations of 
RVF, namely, epizootic (epidemic, high risk), pre-epizootic (high risk)  and inter-epizootic 
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(low risk), noting that an infected area or country can be in any one of these states and move 
between them. 

If there is an epizootic in an exporting country, it should define the extent of infection, 
longitudinally monitor the infection in livestock populations (i.e. clinical surveillance, virus 
isolation, IgM), and determine the point at which virus activity has returned to pre-epizootic 
levels. The importing country, on the other hand, should stop importing livestock from 
affected regions and resume trade three to six months after the last evidence of infection or 
when the they consider the high risk has disappeared.  

In the inter-epizootic situation exporting countr ies should monitor sentinel herds in 
potential high risk areas (flood plains) and consider vaccinating all trade animals at nine to 
twelve months , if agreed with the purchaser, while importing countries should subject trade 
animals to regular random sampling for IgM antibodies and maintain dialogue  with exporting 
countries. 

In pre-epizootic conditions, importing countries should increase vigilance at ports of 
entry and increase random sampling at ports for evidence of recent infection. Exporting 
country should increase monitoring in known RVF epizootic areas, such as flood plains, by 
clinical surveillance for abortion and serology in livestock, as well as disease in humans, and 
consider vaccinating trade stock at least one month before movement. 

5. FINAL DISCUSSION 

During the group work on developing a regional strategy for developing and 
strengthening surveillance and control of outbreaks of viral haemorrhagic fevers , the 
participants highlighted the following issues. 

?? The crucial need to strengthen communicable disease surveillance and epidemic 
preparedness and response , for the prediction, early warning and rapid response to 
outbreaks of VHFs. Modern technology, such as remote sensing and satellite imaging, 
with its high predictive capacity is urgently required. It was clear that syndromic 
surveillance (fever with haemorrhagic manifestations, fever with neurological 
manifestations) is a more appropriate approach for most countries because of inadequate 
laboratory capacity and the need for rapid response. There is also an urgent need to 
develop standard operational protocols for epidemiological and laboratory surveillance. 

?? The need to strengthen public health laboratories and upgrade at least the central public 
health laboratory for diagnosing VHFs. 

?? The need to establish a mechanism for supplying the necessary reagents for diagnosing 
VHFs. 

?? The need to establish a mechanis m for rapid transfer of samples to the reference 
laboratories for confirmatory testing and timely transfer of the test results 
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?? The urgent need to establish a regional reference laboratory capable of performing virus 
isolation, quality control for national laboratories arranging for supply of reagents or 
transfer of samples to WHO collaborating centres. 

?? The need to strengthen entomological services and vector surveillance, in collaboration 
with other national authorities, especially ministries of agriculture. 

?? The need for continuing training of  clinicians and public health workers in proper case 
management and barrier nursing so as to prevent nosocomial transmission. 

?? The need for continuing training of laboratory staff in available laboratory procedures, 
proper sample collection and transfer in order to provide good quality sample s and 
avoid dissemination of infection. 

?? The introduction of R ift Valley fever to other countries of the Region, now it has  
crossed the Red Sea and appeared for the first time outside Africa, should be closely 
monitored. There is an urgent need for cross-border collaboration and coordination of 
activities for strengthening surveillance of animal and human disease. Establishing 
protocols between exporting and importing countries and transparency of information 
exchange is crucial for preventing further spread of RVF to new areas. Great efforts 
should also be directed towards preventing endemicity of RVF in the Arabian Peninsula. 
On the other hand, there is a need to establish channels of communication between 
exporters and importers of livestock to minimize the impact of the ban on livestock 
trade. 

?? Intersectoral collaboration and coordination between the sectors and ministries  
concerned, including the health, agricultural, environmental and educational sectors , is 
crucial for establishing a functional surveillance system and adequate control measur es. 

?? There is an urgent need to establish a regional network and regional and national 
strategy for VHF surveillance and control. 

The meeting concluded by developing the  Regional Strategy for Developing and 
Strengthening Surveillance and Control of Outbreaks of Viral Haemorrhagic Fevers. 

6. OUTLINE OF THE REGIONAL STRATEGY FOR DEVELOPING AND 
STRENGTHENING SURVEILLANCE AND CONTROL OF OUTBREAKS OF 
VIRAL HAEMORRHAGIC FEVERS 

Viral haemorrhagic fevers (VHF) have emerged as an important public health problem 
in the Eastern Medite rranean Region. Recent outbreaks of Rift Valley fever, increased 
reporting of Crimean–Congo haemorrhagic fever, outbreaks of dengue and dengue  
haemorrhagic fevers in some countries and serologic al evidence of its presence in others, as 
well as the threat of Ebola infection in selected countries, are clear indicators of this. An 
organized response to the problem should be developed and endorsed by Member States in 
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the Region and the WHO Regional Office for the Eastern Mediterranean and its governing 
bodies.  

Policy statement 

The main policy directive of the regional strategy is to develop and maintain national 
and regional surveillance for VHFs and related health events, ensure proper control of these 
diseases in general and early detection and prompt response to outbreaks in particular.  

Strategic approach 

1. Strengthening national and regional disease surveillance activities. 

2. Creating a regional network for VHF surveillance and control. 

3. Coordinating surveillance and control activities between the health sector and all other 
relevant sectors in the field of VHF surveillance and control.  

4. Strengthening information exchange, technical expertise, and control measures w ith 
neighbouring regions. 

Activities 

1. Strengthening national and regional disease surveillance activities. 

a. All efforts to strengthen disease surveillance in line with previously endorsed 
plans on surveillance, forecasting and epidemic preparedness should be 
strengthened and maintained.  

b. Efforts for VHF surveillance should be integrated into national communicable 
disease surveillance systems. 

c. Standardized guidelines for surveillance for VHF and related health events should 
be developed and adapted to national needs. 

d. National capacities on VHF surveillance, diagnosis and control should be 
developed, including: 

i. Upgrading epidemiology and laboratory capacity 
ii.  Vector surveillance 
iii.  Environmental surveillance 
iv. Surveillance for animal disease 

2. Creating a regional network for VHF surveillance and control. 
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a. EMRO should coordinate the development of a regional network including 
participation by international organizations, NGOs, and other interested parties. 
The objectives of the network include: 

i. Sharing information on VHF surveillance and control 
ii.  Sharing resources for VHF surveillance and control 
iii.  Promoting applied research on VHF epidemiology and ecology 
iv. Establishing regional and subregional laboratories for diagnostic support 
v. Establishing standard protocols for VHF surveillance and control, including 

epidemiology and laboratory methods. 

b. Ministries of health should identify institutions with a focal point to participate in 
the network. 

c. Ministries of health should provide adequate resources to the appropriate 
institutions to function within the network. 

d. National health authorities should report to EMRO and the network as outlined 
under guidelines that will be developed. 

e. EMRO will organize working groups and scientific forums for the proper conduct 
and implementation of the strategic network.  

3. Coordinating surveillance and control activities between the health sector and all other 
relevant sectors in the field of VHF surveillance and control.  

a. National health authorities should establish mechanisms for the  regular  exchange  of 
information and coordination of control efforts with the veterinary, agricultura l and 
environmental health sectors. 

b. National health authorities should encourage community, priva te sector and NGO 
participation in VHF surveillance. 

c. National health authorities should develop an efficient public information system in 
coordination with the media. 

4. Strengthening information exchange, technical expertise, and control measures w ith 
neighbouring regions. 

a. EMRO should coordinate information sharing with technical partners and 
institutions in neighbouring regions. 



WHO-EM/CSR/012/E/L  
Page 24 

 

Annex 1  

AGENDA 

1. Global overview 

2. Regional overview  

3. Epidemiology, surveilla nce and control of VHFs 

3.1 VHFs Syndromic Surveillance 
3.2 Laboratory Support to VHFs Surveillance 
3.3 Epidemic investigation, case management and occupational safety 
3.4 Regional Surveillance and response network in PAHO 
3.5 Framework for EMRO VHFs surveillance network (Group work)  

4. Ebola Haemorrhagic Fever 

4.1 Epidemiology and global situation 
4.2 Regional situation 
4.3 Control of outbreaks (Zaire and Uganda) 

5. Crimean–Congo Haemorrhagic Fever 

5.1 Epidemiology and global situation 
5.2 Regional situation and Epidemic potentials in EMR 
5.3 Specific Control issues and protection of health care workers 
5.4 Developing Regional and country approach for surveillance and control of Ebola 

and CCHF 

6. Dengue Haemorrhagic Fever and Yellow Fever 

6.1 Epidemiology, global situation and spread to the Americas 
6.2 Regional situation and potential of Spread in EMR 
6.3 Specific Control issues 
6.4 Developing Regional and country approach for surveillance and control of DHF 

and YF in EMR 

7. Rift Valley Fever 

7.1 Epidemiology and global situation 
7.2 Regional Situation 
7.3 Specific Control issues 
7.4 Reducing the risk of RVF virus transmission from the Horn of Africa 
7.5 Developing regional and country plans for surveillance and control of RVF 

8. EMRO strategic plan for surveillance, prevention and control of VHFs 

9. Closing session 
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Annex 2  

PROGRAMME 

Monday, 10 September 2001 

08:30–09:00 Registration 

09:00–09:30 Opening session 

?? Message from Dr. Hussein A. Gezairy, Regional Director, 
WHO/EMRO 

?? Address by Captain L.E.Antosek, Commanding Officer, NAMRU-3 
?? Introduction of participants 
?? Election of Officers 
?? Objectives of the Meeting 

09:30–10:00 Global overview/Dr R. Arthur, WHO/HQ 

10:00– 11:00 Regional overview/Dr N. Teleb, WHO/EMRO 

   Epidemiology, surveillance and control of VHFs 

11:00– 11:30 VHF syndromic surveillance/Dr R. Arthur, WHO/HQ 

11:30– 12:00 Laboratory support for VHF surveillance/Dr R. Graham, NAMRU-3 

12:00–13:30 Regional surveillance and response network in PAHO/Dr F. Mahoney, 
NAMRU-3 

   Regional surveillance and response networking 

13:30–14:30 Epidemic investigation, case management and occupational safety/Dr A. 
Khan, CDC Atlanta  

14:30–16:30 Framework for EMRO VHF surveillance network - group work 

16:30–17:00 Closing session 

 

Tuesday, 11 September 2001 

   Ebola Haemorrhagic Fever 

08:30–09:00 Epidemiology and global situation/Dr T. Ksiazek, CDC/Atlanta 

09:00–09:15 Regional situation/Dr A. Abdelgalil, Sudan 

09:15–10:30 Control of outbreaks (Zaire and Uganda)/Dr T. Ksiazek, CDC/Atlanta  

   CCHF 

10:30– 11:00 Epidemiology and global situation/Dr A. Khan, CDC/Atlanta  



WHO-EM/CSR/012/E/L  
Page 26 

 

11:00– 11:30  Regional situation/Dr A. Dil, NIH, Pakistan  
Epidemic potentials in the Region 
Dr F. Kakar, WHO/Pakistan 

11:30– 12:00 Specific control issues and protection of health care workers/Dr R. Swanepoel, 
NIV  

12:00–14:00 Developing regional and country approach for surveillance and control of 
Ebola and CCHF/Group work 

   Dengue Haemorrhagic Fever and Yellow Fever 

14:00–14:30 Epidemiology, global situation and spread to the Americas/Dr D. Gubler, 
CDC/Atlanta  

14:30–15:00 Regional situation and potential of spread/Dr R. Graham, NAMRU-3 

15:00–16:00 Specific control issues/Dr C. Church, NAMRU-3  

16:00–17:00 Developing regional and country approach for surveillance and control of 
DHF and YF/Group work  

17:00–17:30 Closing session 

 

Wednesday, 12 September 2001 

   Rift Valley Fever 

08:30–09:00 Epidemiology and global situation/Dr T. Ksiazek, CDC/Atlanta 

09:00–09:30 Regional situation/Dr F. Mahoney, NAMRU-3 

09:30–10:0   Specific control issues/Dr R. Geiger, IAEA 

10:30– 11:00 Reduction of the risk of RVF transmission from the Horn of Africa/Dr P. 
Rossiter, FAO 

11:00– 12:00  Developing regional and country plans for surveillance and control of 
RVF/Group work  

12:00–13:00 EMRO Strategy for Developing and Strengthening Surveillance and Control 
of Outbreaks of VHFs/Group work 

13:00–13:30 Closing session 
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Annex 3  

LIST OF PARTICIPANTS 

DJIBOUTI 
Mr Said Mohamed Kahin 
Ministry of Health 
Djibouti 

Mr Ismail Farah Dirieh 
Ministry of Health 
Djibouti 

 
EGYPT 
Dr Said Oun 
Undersecretary, Preventive Affairs 
Ministry of Health and Population 
Cairo 

Dr Magda Rakha  
Undersecretary, Central Health Laboratories 
Ministry of Health and Population 
Cairo 

 
IRAQ 
Dr Imad Shakir Hamid 
Ibn Al Khatib Hospital 
Baghdad  

Dr Adnan Nawar Khistawi 
National Programme Manager 
Zoonotic Diseases 
Ministry of Health 
Baghdad  

 
OMAN 
Dr Salah Al Awaidy 
Director of Surveillance and Disease Control 
Ministry of Health 
Muscat 
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Dr Suleiman Al Bussaidy 
Director of Laboratories 
Ministry of Health 
Muscat 

 
PAKISTAN 
Dr Athar Dil 
Executive Director  
National Institute of Health 
Islamabad 

 
SAUDI ARABIA 
Dr Youssef Abdel Wahid Khodar 
Virologist 
Al-Nour Hospital 
Mekkah  

 
SOMALIA  
Dr Mohamed Mohamed Ali Fujie 
National Programme Officer for 
Communicable Diseases Control 
Mogadishu 

 
SUDAN 
Dr Ahmed Hassan Abdelgalil 
Department of Epidemiology 
Federal Ministry of Health 
Khartoum 

 
UNITED ARAB EMIRATES 
Dr Gomaa Belal 
Manager, Disease Control 
Ministry of Health 
Dubai 

Dr Khalifa El Kotti 
Manager, Preventive Medicine Department 
Ministry of Health 
Sharjah 
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REPUBLIC OF YEMEN 
Dr Mohamed Salem Bin Break 
Director of Central Health Lab 
Ministry of Public Health and Population 
Sana’a 

Dr Sultan El Maktary 
Focal Point for Epidemiology Surveillance 
Ministry of Public Health and Population 
Hodieda Governorate 

OTHER ORGANIZATIONS 

Centers  for Disease Control and Prevention, Atlanta, USA  
Dr James LeDuc 
National Center for Infectious Diseases 

Dr Ali Khan 
National Center for Infectious Diseases 

Dr Tom Ksiazek 
National Center for Infectious Diseases 
 
Dr Duane J. Gubler 
Centers for Disease Control and Prevention 
 
 
National Institute of Virology, South Africa 
Prof. R. Swanepoel 
Special Pathogens Unit 

Dr Felicity Burt 
Special Pathogens Unit 

Mr Alan Kemp 
Special Pathogens Unit 

 
Food and Agriculture Organization of the United Nations  
Dr Paul Rossiter 
Regional Livestock Coordinator 
Nairobi 

Dr F. Glyn Davies 
Special Adviser 
United Kingdom 
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United Nations Development Programme  (UNDP) 
Mr Ali Salad Hassan 
Senior Programme Officer 
Nairobi 

 
Field Epidemiology Training Programme  
Dr Henry Walke  
JORDAN 

Dr Fawaz Shehab 
JORDAN 

 
International Atomic Energy Agency 
Dr Roland Geiger 
Animal Production and Health Section 
AUSTRIA 

 
Walter Reed Army Institute  of Research 
Dr Clara J. Witt 
Washington DC 

 
United States Naval Forces Central Command 
Captain Montgomery Hinkson 
Force Surgeon 

Dr L. Edward Antosek 
Commanding Officer 
EGYPT 

Dr M. T. Wooster 
Executive Officer 
EGYPT 

Dr Moustafa M. Mansour 
Deputy Director  
EGYPT 
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Dr Gail Chapman 
Deputy Head, Virology Programme 
EGYPT 

Dr Samuel Lewis, 
Head Molecular Biology Unit 
Virology Programme 
EGYPT 

Dr Atef K. Soliman 
Virology Research Programme 
EGYPT 

Dr Emad W. Mohareb 
Head, Serology Field 
EGYPT 

Dr Diaa El Din Elyan 
Head, Virology Unit 
Virology Programme 
EGYPT 

Dr Elizabeth Dykstra 
Head, Vector Biology Research Programme 
EGYPT 

Dr Boulos Botros 
Senior Research Scientist 
Virology Programme 
EGYPT 

Dr Cole Church 
Director Research Scientist Directorate  
EGYPT 
 
Dr Frank Mahoney 
Head, Diseases Surve illance Programme 
EGYPT 
 
Dr Robert Graham 
Head Virology Research Programme 
EGYPT 
 

Dr Hammam El-Sakka 
Head, Surveillance and 
Epidemiological Studies Unit D isease Surveillance Programme 
EGYPT 
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United States Agency for International Development (USAID) 
Mr Mark White 
Health and Population 
Cairo 

WHO SECRETARIAT  

Dr Zuhair Hallaj, Director, WHO Regional Office for the Eastern Mediterranean 

Dr Taky Gaafar, Regional Adviser, Vaccine Preventable Diseases and Immunization, WHO 
Regional Office for the Eastern Mediterranean 

Dr Ray Arthur, Global Alert and Response, WHO Headquarters 

Dr Nadia Teleb, Short -Term Professional, WHO Regional Office for the Eastern 
Mediterranean 

Dr Teresa De La Torre, Short-Term Professional, WHO Regional Office for the Eastern 
Mediterranean 

Dr Faizullah Kakar, Medical Officer , WHO, Islamabad 

Ms Omneya Mahmoud, Administrative Assistant, WHO Regional Office for the Eastern 
Mediterranean 

Ms Hanan Awad, Secretary, WHO Regional Office for the Eastern Mediterranean 


