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I. Background:

Oman is located in the southeastern corner of the Arabian Peninsula, bordering Kingdom of Saudi Arabia, United Arab Emirates and Yemen.  Oman is divided into 3 topographic areas:  Desert and Wadi (dry river beds) 450 meters below sea level and comprises 82% of the country; Mountainous areas – 450 meters above sea level and comprises of 15% of the country; and Coastal plains comprising about 3% of the country.

The surface area of Oman is 309,500 square kilometers and its total population in 2003 was 2,331,391 of which 552,073 were expatriates, mostly from India, Pakistan, and Bangladesh.  The climate in Oman provides suitable breeding places for oriental type Anopheles.
In the past, Malaria was widespread in Oman, ranging between areas with there was sporadic or no transmission to areas with intense, but seasonal, transmission.  Thus, Malaria was one of the major public health problems in the country.  

The endemicity of Malaria peaked during the seventies and led the government to launch a Malaria control programme.  Although this control programme was based on well-known principles, namely (1) early diagnosis and prompt treatment, (2) selective application vector-control measures, (3) immediate response to epidemics and (4) surveillance, but action was based on occurrence of epidemics instead of prevention.  And thus the Malaria situation worsened in the country.  

The National Malaria Eradication Program

In August 1991, a Malaria Eradication Pilot Project was started in one of the highly endemic regions (Al-Sharquiyah Region) of the country.  Cessation of transmission and the elimination of the reservoir of infective cases were the objectives of the Eradication Project.  After the successful achievements of the Pilot Project of the eradication programme, it was extended to the other regions in phases, with the goal of bringing the Annual Parasite Incidence (API) to 1/10,000 by the year 2000.  
The main field operation of the Eradication Programme was total coverage of all the potential breeding places of Anopheles vector with weekly larviciding based on accurate and periodically updated maps.  Other vector control measures were also used, including indoor residual spraying, space spraying and environmental management, as supplementary measures.  The aim of this strategy as to bring the vector density below the critical density to ensure interruption of transmission.  To eliminate the reservoir of infective cases, passive case detection among the fever cases at the outpatient and active case detection at schools was done. All the positives are treated radically.
To increase the awareness and ensure participation of the concerned communities, health education campaigns were carried out from the early stages of the programme.

To ensure intersectoral collaboration in the programmes, a National Malaria Committee was formed early in the program, consisting of representatives from different Ministries and Agencies in the country.
After the remarkable drop in the number of malaria cases in 1994, case investigation and epidemiological classification of the reported cases was started.  In 1995, importation of malaria cases to Oman started to became obvious, mainly from East Africa, due to the travel of nationals, and the Indian sub-continent countries, where the majority of the expatriate population come from.

Based on this information and to prevent severe falciparum malaria cases, action was taken to apply the strategy of early case detection and prompt treatment among the travelers to Africa and the expatriates from the Indian sub-continent.  Thus, all the passengers arriving from Africa are screened for Malaria at the airport, and all the travelers to Africa are provided with the prophylactic drugs.  Since the majority of expatriate population seek medical advice from private health institutions, all the private health institutes are involved in the early case detection strategy.
RBM update in 2003 (see attached tables and graphs)
After the achievement of the goal in 2000 the objectives of the National Malaria Eradication Program became: 

1. To maintain the incidence of indigenous cases at zero.

2. To prevent malaria incidence as epidemics.

To achieve these objectives the following activities are carried out:

I. Activities

1. Health Education

Health education activities, targeting mainly the travelers to malaria endemic countries and the expatriate population from the Indian sub-continent, continued. Educational pamphlets and posters about malaria were produced and distributed among the target populations.

2. Vector Control

Vector control activities (mainly larviciding) were applied at high risk areas only and the labor force were reduced to less than 20% of the beginning. The insecticides used are, Abate 50% EC and Abate 1% granules in larviciding, Icon 10% WP in indoor residual sprayng and Pesguard and Mostyn in space spraying. Susceptibility of the vectors is monitored annually and no resistance is reported so far.
3. Epidemiological Surveillance  
Malaria is a notifiable disease in Oman and the cases should be notified within 24 hours of diagnosis. The collected data include cases, antimalarial drugs, vector, travelers and prophylaxis use and insecticide consumption. All the data are at sub-national level. Analysis of the collected data is done at the national level, and information are communicated, with the decision makers and the all the relevant parties, including the reporting, through a monthly feedback mechanism and biannual meetings. Epidemiological classification of the notified cases are done after thorough parasitologic and entomologic investigations.  
In 2003, a total of 740 cases were recorded in Oman, 732 were imported, 6 introduced, one relapse and one cryptic cases.  Forty percent of the cases were Plasmodium falciparum and 59% P. vivax.
4. Early case detection

All the health institutes, being governmental or private, are involved in the early case detection strategy, through a specified protocol. To prevent severe falciparum malaria cases among the travelers to African countries, all the arrivals from Africa are screened at the airport. To prevent the occurrence of secondary cases from cases imported from the Indian sub-continent, mainly vivax malaria, active case detection among suspected and newly arrived is carried out regularly. As an indication of the strength of the case detection machinery, all the introduced cases during the last four years were detected through contact surveys shortly after the notification of the first case. 
To strengthen the diagnostic service for malaria, all the laboratory technicians and the malaria microscopists are evaluated regularly. Refresher training are given to those who do not perform well in the evaluations and those perform bad are trained for a longer period. Also, all the medical laboratory graduates of the Institute of Health Sciences are trained in malaria microscopy during their internship. 

As a quality control measure, all the positive slides and 10% of the negative slides are cross-checked twice at the sub-national and national level. To maintain quality all the laboratory technicians are evaluated regularly and suddenly, with two to three quality control slides.  

5. Prophylaxis

Travelers to malaria endemic countries who visit malaria units at the national and sub-national level are given prophylactic drugs, free of charge, and are advised on personal protection measures.

6. Epidemic Preparedness

All sub-national levels are supplied with the necessary tools and supplies for epidemic preparedness.

II. Capacity Building
1. Local

To strengthen the technical capabilities at the sub-national level, training of the staff in entomology and malaria microscopy were carried out.

2. International

Two of the staff at managerial level were sent for the International Diploma in Malaria Program Planning and Management Course in Bandar Abbas in the Islamic Republic of Iran. Other five staff were expected to be trained in entomology at Ain Shams university in Cairo, Egypt. 

III. Collaboration with WHO

To support the Malaria Control Program in the Republic of Yemen and in collaboration with the WHO, a team of 2 laboratory technicians were sent to the Republic Yemen to conduct training courses in malaria microscopy.
IV. Applied Research

The small grant program of TDR funded 2 studies, titled as:

1. Effectiveness of larvivourus fish as a vector control measures

2. Criteria for selection of expatriate patients who should be tested for malaria in private health instiyutes. 

V. Challenges

 The extensive importation of malaria to Oman is the biggest threat to the National Malaria Eradication Program. Case detection among the illegally entered expatriates, who reached its highest number in 2003, is one of the challenges to prevention of secondary cases through local transmission. Plasmodium vivax cases with long latency periods is an other challenge in the epidemiologic classification of the cases.  

Table 1: Consumption of the insecticides used in larviciding for Anopheles mosquitoes, Oman, 1991 – 2003.

	Insecticide
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Abate 50% EC (ltr)
	2371
	4242
	4836
	6960
	9358
	10556
	10995
	11061
	10031
	8558
	7967
	6761
	6089

	Abate 1% Granules (Kg)
	8030
	1313
	7690
	7134
	2882
	4998
	8090
	8657
	9317
	8644
	5853
	4557
	4487


Table 2: Number of travelers who took prophylaxis and arrivals screened at the airport, Oman, 2003.

	Month
	Total travelers
	Total arrivals
	Malaria Positive
	Pf
	Pv

	January
	177
	807
	4
	3
	1

	February
	123
	616
	8
	8
	0

	March
	149
	657
	6
	6
	0

	April
	136
	686
	1
	1
	0

	May
	382
	677
	6
	4
	2

	June
	955
	625
	4
	3
	1

	July
	762
	973
	14
	14
	0

	August
	260
	3231
	24
	24
	0

	September
	140
	1249
	16
	16
	0

	October
	79
	907
	9
	8
	1

	November
	112
	554
	4
	4
	0

	December
	188
	862
	7
	6
	1 (Pm)

	Total
	3457
	11844
	103
	97
	5(Pv) + 1(Pm)
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