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The National Malaria Control Programme in Yemen has practically started in 2001 and the “National Strategic Plan For Roll Back Malaria In The Republic Of Yemen” was prepared and issued in 2002. It contains the following 8 strategic directions:

1- Human resource development to have competent national cadres in all the areas

    of malariology.

2.Early and correct diagnosis followed by prompt and effective treatment of malaria

   cases including severe cases of malaria through a national anti-malaria drug policy

   which should be standardized and adhered to in all the health institutions country-

   wide.

3.Selective integrated vector control through multiple and sustainable preventive

   measures.

4. Prevention of malaria in pregnancy to ensure safer pregnancy.

5. Epidemic preparedness and response: efficient forecasting and controlling malaria

    outbreaks. 

6. Strengthening the information system and surveillance.

7. Increasing the capability of the community to recognize, prevent and control

    malaria. This includes the initiation of “Home management” in selective remote

   areas where there is a problem with accessibility to disease management.

8. Developing the capacity to plan and implement operational field research and to

    utilize results in programme intervention.

What has been achieved so far can be summarized in relation to each strategic direction as follows:

1- The first strategic direction:

During the last 3 years 10 new medical doctors have joined the programme, out of which 4 are in the headquarters in the capital Sana’a and the rest are in the regional offices. One of these new doctors is expected to get his Master Degree in International Health in Liverpool School of Tropical Medicine within few months after submitting his thesis which is about the Malaria Eradication Programme in Socotra island. Another doctor is going to attend a one year Diploma course on medical entomology and parasitolgy from August 2003 to July 2004 in Alexandria university. Both courses are funded by the WHO. Moreover, 2 Yemenis are expected to join a postgraduate Diploma course on medical entomology in Ain Shams University in Egypt the next scholastic year starting next August 2003. During the 3rd quarter of the year 2003 two malaria microscopy courses will be conducted to train 84 laboratory technicians from all the Yemeni governorates on the correct diagnosis and quality control of the malaria laboratories. The trainees are supposed to be the focal laboratory technicians and trainers in their respective governorates. This course has been arranged by the WHO office in Yemen, RBM/EMRO and the NMCP in Yemen in collaboration with the Ministry of Health in the Sultanate of Oman (DEH&ME).

A recent announcement in the newspapers called for new medical doctors, technicians and biologists to join the NMCP to strengthen and develop more national cadres especially in entomology, vector control and clinical malariology.

The full details of the courses within the context of national capacity building are illustrated in the graphs in annexes 1 and 2.

2- The second strategic direction:

The National Anti-Malaria Drug Policy was formulated and published in the form of a set of 6 posters. This set was distributed all over the health offices to be displayed on the notice boards in every clinic in the hospitals, health centers and public health units. Moreover a series of clinical meetings was arranged in different governorates to introduce this policy and improve the quality of service in this field. The meetings were held in Hodeida (210 participants), Aden (230 participants), Socotra (22 participants) and Taiz (345 participants). They were attended by participants from Hodeida, Aden, Dhalea, Abyan, Lahj, Socotra, Taiz, Ibb, Ma’arib, Dhamar and Al Beida governorates. The target audience included medical doctors, pharmacists, nurses, laboratory technicians and health administrators. Besides, the national plan for monitoring the efficacy of anti-malarial drugs was formulated in 2002 and the monitoring of the sensitivity of P.falciparum to chloroquine was already accomplished in 2 of the 4-6 sites to be established; in Hodeida and Lahj governorates. 2 new sites are going to be prepared for the study in Hadramout and Ibb governorates in May 2003.

3- The third strategic direction:

Dr.Shidrawi (1996) reviewed all the susceptibility tests performed in Yemen

between 1983 and 1991(Annex 2). The data indicated there was no problem of 

vector resistance at that time. 

In 2002 monitoring of susceptibility of vectors to insecticides was undertaken as

an important technical activity wherever vector density permitted. WHO

standard methods and Kits for larvae and adult tests were used. Larvae / adults

were exposed to a single discriminatory dose. It is very difficult to get enough

number of adults from field collection; therefore we depend upon the available

larvae for larval tests as well as adult tests. The next table shows the results of the

tests carried out in 2002. The limited data show the vector species is susceptible to

the currently used insecticides.

Table (1) Summary of the results of susceptibility tests carried out in Yemen in 2002 

	Governorate
	Locality
	Date
	Insecticide
	Conc.
	Exposure
	Corrected Mortality

	
	
	
	
	
	Time
	No.
	

	Hodeidah
	Elmaraiq
	10.4.2002
	Temephos
	0.125ppm
	24h
	100
	100%

	Hodeidah
	Khalifa (W. Siham)
	8.4.2002
	Temephos
	0.125ppm
	24h
	105
	100%

	Taiz
	AlAmra dam
	2.6.2002
	Temephos
	0.125ppm
	24h
	50
	100%

	Taiz
	AlMakasses
	3.6.2002
	Temephos
	0.125ppm
	24h
	30
	100%

	Hodeidah
	Khalifa (W. Siham)
	9.4.2002
	Lambda-cyhalothrine
	0.05%
	1h
	15
	100%

	Taiz
	AlMakasses
	3.6.2002
	Lambda-cyhalothrine
	0.05%
	1h
	30
	100%


The existing malaria field operations

During the period 1991-2000, all field operations were stopped. No larva control, no residual spraying & no field operations of any type to control Anopheline mosquitoes. 

Larviciding:

Late in 2000 Geographical Reconnaissance were conducted in three pilot areas:

1- Hodeidah& Tihama areas of Hajja, Sa`ada, Mahweet, Dhamar and Taiz

2- Ibb

3- Socotra

The purpose of such work was to identify the potential breeding sites in the target areas. All the breeding sites were mapped. Spraymen were selected from the same villages to be sprayed so as not to waste time in transport. Larviciding started in Socotra Island in September2000, in Ibb May 2001 and in Hodeidah in September2001. Temephos (Abate) is the insecticide of choice applied at a target dose of 56 gms/ha using Hudson X pert fitted with cone jet (Tx3) nozzle. A system for supervision was designed at three different levels i.e., larval checking at the unit level,  cross-checked by governorate teams and central teams. Table (3) summarized the ongoing Larviciding operations.

	Table (2): Summary of Larviciding Operations in 2002

	Area
	No of spray men
	NO of Field 

Supervisors
	Length of wadis covered weekly/km
	Abate consumption monthly / liter

	Tihama
	247
	37
	1235
	249

	Ibb
	62
	8
	310
	62

	Sana’a governorate
	7
	1
	35
	7

	Dhamar governorate
	28
	4
	140
	28

	Aden governorate
	5
	1
	25
	5

	Socotra island
	35
	4
	175
	35

	Taiz governorate
	7
	1
	35
	7

	Lahj governorate
	13
	4
	65
	13

	Total
	404
	60
	2020
	404


Indoor residual spraying:

Lambda-cyhalothrin (Icon) is the suitable insecticide as the main vector An. arabiensis is susceptible to it. Spraying is focal, in selected epidemic prone areas based on epidemiological grounds. In the year 2002 residual house spraying was carried out in the following areas (foothills and middle heights):

· Socotra Island, villages around the capital Hadibo, Nogad and the eastern part of the island

· Taiz: Alamera dam, Almafeer

· Dhamar: Jabal el shariq

· Wadi Zabeed

· Almalaheez and Sheida (Bordering Saudi Arabia);

· Ubal

· Sheida.

Prior to the spraying operations the spray men were trained on the field for three days on the spraying technique. 513.66 Kg of Icon 10 WP were used at a target dose of 0.025g/sq. m. The average coverage in the target areas was found to be 95-98.2 %.   The next table summarizes the residual house spraying campaigns carried out in 2002.

Table (3): Residual Housing Spraying in the year 2002

	Governorate
	Total no. of houses sprayed
	Total no. of rooms sprayed
	Amount of insecticide used (Icon) (Kg)

	Socotra island
	522
	1965
	19.2

	Taiz
	1312
	10949
	132.5

	Dhamar
	145
	701
	9.63

	Wadi  zabeed
	6518
	11085
	194

	Socotra island
	945
	2835
	34.7

	Almalaheez
	2007
	5190
	69.94

	Sheida
	666
	2019
	28.94

	Upal
	720
	1855
	24.75

	Total
	12835
	36599
	513.66


Space spraying: 

Fogging and ULV space spraying were carried out as knock-down measures in selected villages whenever an outbreak of malaria was reported. The main objective was to reduce vector density and increase vector mortality as soon as possible. Lambda-cyhalothrin at target dose of 1g/ hectare as well as Deltamethrin were used during the year 2002. Hand carried and vehicle-mounted multi- purpose machines were used for the application

     Impregnated Bednets: 

Introduction of ITNs can be seen as the most effective and sustainable tool against vector borne diseases in Yemen. Its introduction requires time and efforts to educate and mobilise communities for its acceptance and proper use. Impregnated mosquito bed nets were introduced in Yemen for the first time in 1997 through a pilot study in Khamis Bani Saad village in Mahweet governorate (Tihama) and the results were not encouraging due to improper introduction and implementation of this strategy. In January 2002, a demonstration project was implemented in Socotra Island through the distribution of about 1150 treated bednets. This contributed to the good impact on malaria reduction along with other vector control measures. In July 2002 in collaboration with the regional office, a draft national ITN strategy was developed in which the challenges of implementing ITNs in Yemen and reaching the RBM targets of having 60-100 % of pregnant mothers and children under 5 sleeping under nets by 2005 were highlighted. 3500 impregnated bed nets are currently distributed in Socotra island to replace residual house spraying which was carried out in the eastern part of the islands at the beginning of the transmission season. Iconnet is used for impregnation. It was received free of charge from one of local private companies for a trial purpose. A proposal for implementation and evaluation of bed nets in Tihama areas, the worst affected area in Yemen accounting for about 1/3 of all malaria cases, was submitted to EMRO for possible funding. It was approved and the related contracts were signed to start implementation very soon during the 2nd quarter of  2003.

Biological control:

Biological control using the larvivorous fish Aphanius dispar is under study although it has been implemented on small scales in Tihama areas and Socotra Island.

Other Vector borne disease control: 

In September 2000 Rift Valley Fever hit the Tihama area. Late seasonal rains resulted in floods in wadis and created numerous mosquito-breeding sites.  Intensive vector control operations took place jointly by the Ministry of Health (The national malaria control programme) and the ministry of Agriculture and Irrigation. Vector control operations were designed aiming to control both larval and adult stages. Larviciding using Temephos and Dursban as well as ULV space spraying using Lambdacyhalothrin, Delamethrin and Chloropyrifos Methyl was conducted.

The National Malaria Control Programme was heavily involved in the investigation and control of Dengue fever out break in Shabwa Governorate in August 2002. Normal water supply in the affected areas was disrupted causing the people to store water in containers in their dwellings, which formed very appropriate breeding sites for Aedes aegypti. The house index reached 63.6% while the container index was 46.2 %. Appropriate emergency measures for Aedes aegypti control, through health education campaigns aiming at source reduction, were implemented in addition to space spraying with Deltamethrin to knock-down the adult mosquito population.

Human Resource:

There is a serious lack of qualified, trained and experienced national cadres. This applies to all the fields of malaria control. The following training courses in vector control were held in the year2002:

Table (4)

	SUBJECT
	COURSE DURATION

In days
	NO. OF TRAINEES
	DATE

	Impregnated Bednets
	7
	7
	Jan. 2002

	Anopheles species identification 
	4
	4
	March2002

	Susceptibility Test
	6
	5
	March 2002

	Larvae control
	3
	3
	April2002

	Field supervision
	6
	37
	June ‏2002


	WHO Vector control training course 
	12
	23
	July2002

	Field supervision
	4
	20
	Augest2002

	Residual House spraying (Syngenta)
	2
	25
	October2002


4- The fourth strategic direction:

The PIT (preventive intermittent treatment) using Fansidar (S/P) has been introduced in all the above mentioned clinical meetings and a plan is prepared to implement this measure in the governorates in a phased manner. Besides, there is a plan to expand the use of ITNs (insecticide treated mosquito bednets) to cover 60% of the pregnant women in Yemen by the year 2005. The introduction of ITNs has already started in Socotra island and 2 districts in Tihama coastal belt which is the highest malarious area in the country.

5- The fifth strategic direction:

The programme has a plan for epidemic preparedness and forecasting. There are well equipped mobile teams responsible for forecasting and taking the immediate necessary actions in case of notification of any outbreak. The WHO has equipped the teams with the necessary vehicles, microscopes, chemicals and glassware, spraying equipments, insecticides, GPS devises, computers, etc..

6- The sixth strategic direction

GIS training course was conducted with the help of RBM/EMRO. Some nationals were trained on the use of GPS and mapping the different epidemiological information. Efforts are being made to improve the information system in all the governorates in coordination with the National Centre For Disease Surveillance.

Standardization of special formats has been done and monitoring the streamlining of using these formats is being strengthened.

7- The seventh strategic direction

Health educational campaigns are regularly conducted. 2 TV flashes on malaria were prepared and two open days on completely on malaria were produced: one in the TV and the other in the radio. The annual newsletter was published.

There is a plan to strengthen the partnership with the UNICEF in strengthening the community awareness and mobilization benefiting from their field community health workers or volunteers in all the aspects of prevention of and protection from malaria especially the use of ITNs. The plan of action has been prepared and the implementation is planned to start in July 2003.

8- The eighth strategic direction

Several research studies on malaria have been funded by TDR/Geneva:

· A study on the prescription of antimalarials in Hajja governorate

· A study on the incidence of severe malaria among children in Taiz and Hodeida governorates: clinical picture, management and factors behind the development of complications

      Besides, there are other studies conducted with the help of RBM/EMRO: 

· ‘Bed Nets in a Malaria Endemic Area of Yemen: Proposal for Implementation and Evaluation’.

· Monitoring the efficacy of antimalarial drugs in 6 sentinel sites representing different epidemiological strata in Yemen.

The Global Fund to Fight AIDS, Tuberculosis and Malaria:

Yemen submitted its proposal to the GFATM in September 2002 with its 3 components: HIV, TB and Malaria. In January 2003, the Technical Review Panel (TRP) of the GFATM announced that the Malaria proposal was approved. The total grant is almost 12 million US dollars over 5 years. It is a breakthrough in the efforts to control malaria in Yemen. The TRP outlined the following strengths of the malaria proposal:

1- A comprehensive programme, stating clearly goals and objectives

2- Expected results very reasonable

3- Proposal focuses on vulnerable groups and shows satisfactory protection strategy

4- Strong rationale of the proposal, framing the project within the required human resources and infrastructures of an efficient public health system

5- Very good budget additionality

Partnership with the multilateral organizations:

There is a strong partnership with the UNDP, Unicef, World Bank and of course the main important partner, the WHO.

There are 2 WHO specialists attached to the programme, a WHO medical officer malariologist since Dec. 1999 and an entomologist since August 2001.

WHO/EMRO has allocated one of its highest budgets in the biennium 2000/2001 and the biennium 2002/2003 to the NMCP. The WHO technical assistance is strong and is well appreciated by the government.

Through the WHO office, a new partnership has been established with the Unicef in the field of community mobilization and the introduction of the ITNs in some of the districts where the Unicef is functioning and where there is an epidemiological need for anti-malarial intervention.

Also through the WHO office, a new partnership has been established with the UNDP which allocated a total of about US$ 30,000 to support some of the activities of the NMCP.

Partnership with the neighbouring countries:

There is a strong partnership with Saudi Arabia through joint and regular meetings of Saudi and Yemeni committees to control malaria at the border areas in the South western parts of Saudi Arabia and the North western parts of  Yemen, where malaria is highly endemic. These joint meetings have led to the formulation of a strong plan to control malaria at these areas and this will be for the interest of the citizens in both countries.

Another partnership is that with the Sultanate of Oman, through the WHO, in the light of the successful experience of Oman in ‘Malaria Eradication’. In the year 2001, the Sultanate of Oman has provided Yemen with 5 station wagon vehicles, sprayers and insecticides, besides sending technical teams to conduct training courses on malaria microscopy and vector control. In 2003, 3 Omani tutors will visit Yemen as WHO short term consultants to conduct two training courses on malaria microscopy and quality control for more than 84 key laboratory technicians representing all the governorates in Yemen. These courses were supposed to be conducted in February 2003 but were postponed due to the Iraqi war.

The strong political commitment:

This is elaborated by many measures and examples one of which was the 2 day meeting of the Shura Council (Advisory Council), which is a parliament like council, in May 2002 to discuss the situation of malaria in Yemen and how to support the NMCP. The Ministry of Health, the Ministry of Agriculture and the Ministry of Environment were the main participants in the meeting. After reviewing the situation and discussing all the parameters, the meeting ended up by raising ten recommendations to HH the President who gave written instructions to HE the Prime Minister to implement those recommendations with immediate effect.

The impact of the NMCP from 2000 to 2003:

While it may still be too early to measure the impact especially that the programme is being run in a phased manner after being started from scratch in 2000/2001, besides the weak information system for which concrete and coordinated efforts are exerted to improve it, some indicators point to the fact that the malaria incidence is declining. Annex 4 shows the number of malaria cases and the slide positivity rate (SPR%) in Socotra island from 1st January 2000 till December 2002.

Annex 5 shows the result of the malariometric school surveys conducted in Tihama in November 1998 (SPR: 48.3%), when an Omani team visited Yemen at that time, compared with the results of the malariometric school surveys conducted in the same region in November 2001 (SPR: 15%), March 2002 (SPR: 13%) and March 2003 (SPR: 7.2%) which clearly show the impact of the malaria control programme which started in Tihama in the year 2000. The last malariometric school survey in March 2003 had an SPR of 7.2%.

Final Conclusion:

A well organized and evidence-based malaria control programme, under the umbrella of a strong political commitment, inter-sectoral collaboration, health education, community participation and a widespread partnership with all the different sectors in the country including the public and private sectors will eventually lead to positive results in the form of decline in the incidence of malaria, the alleviation of the people’s historical suffering and enhancing the socio-economic development in the country.
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