
WHO-EM/MAL/364/E
 

Report on the 

Fourth meeting of the Regional Scientific and 
Technical Advisory Committee of the 
WHO/UNEP project supported by the  

Global Environmental Facility 

Marrakesh, Morocco
13–15 July 2011 

 



 

© World Health Organization 2011 
All rights reserved. 

The designations employed and the presentation of the material in this publication do not imply the 
expression of any opinion whatsoever on the part of the World Health Organization concerning the legal 
status of any country, territory, city or area or of its authorities, or concerning the delimitation of its 
frontiers or boundaries. Dotted lines on maps represent approximate border lines for which there may 
not yet be full agreement. 

The mention of specific companies or of certain manufacturers’ products does not imply that they 
are endorsed or recommended by the World Health Organization in preference to others of a similar 
nature that are not mentioned. Errors and omissions excepted, the names of proprietary products are 
distinguished by initial capital letters. 

All reasonable precautions have been taken by the World Health Organization to verify the 
information contained in this publication. However, the published material is being distributed without 
warranty of any kind, either expressed or implied. The responsibility for the interpretation and use of the 
material lies with the reader. In no event shall the World Health Organization be liable for damages 
arising from its use.   

Publications of the World Health Organization can be obtained from Distribution and Sales, World 
Health Organization, Regional Office for the Eastern Mediterranean, PO Box 7608, Nasr City, Cairo 
11371, Egypt (tel: +202 2670 2535, fax: +202 2670 2492; email: PAM@emro.who.int). Requests for 
permission to reproduce, in part or in whole, or to translate publications of WHO Regional Office for the 
Eastern Mediterranean – whether for sale or for noncommercial distribution – should be addressed to 
WHO Regional Office for the Eastern Mediterranean, at the above address: email:  WAP@emro.who.int .  

 
Document WHO-EM/MAL/364/E/12.11/70 



 

 
CONTENTS 

EXECUTIVE SUMMARY ......................................................................................................... 1 

1.  INTRODUCTION ............................................................................................................. 4 

2.  PROJECT MANAGEMENT AND COORDINATION – PROGRESS OF 
IMPLEMENTATION ........................................................................................................ 5 

3.  UPDATE ON FIELD-TESTING OF COST-EFFECTIVENESS ANALYSIS TOOLS 
AND DATA COLLECTION ............................................................................................. 6 

4.  COLLECTION, REPACKAGING AND DISPOSAL OF POPS IN  
COLLABORATION WITH FAO ..................................................................................... 7 

5.  MAKING USE OF BASELINE INFORMATION TO REFINE THE STUDY  
DESIGN IN SUDAN ........................................................................................................ 9 

6.  MONITORING INSECTICIDE RESISTANCE IN SUDAN ......................................... 10 

7.  PROGRESS REPORT AND PLANNED ACTIVITIES BY PROJECT COUNTRIES . 11 
7.1  Djibouti .................................................................................................................. 11 
7.2  Egypt ...................................................................................................................... 12 
7.3  Jordan ..................................................................................................................... 12 
7.4  Islamic Republic of Iran ......................................................................................... 13 
7.5  Morocco ................................................................................................................. 14 
7.6  Sudan ...................................................................................................................... 15 
7.7  Syrian Arab Republic ............................................................................................. 16 
7.8  Yemen ..................................................................................................................... 17 

8.  CONCLUSIONS ............................................................................................................. 10 

9.  RECOMMENDATIONS AND NEXT STEPS ............................................................... 19 

Annexes 
1. PROGRAMME ............................................................................................................... 21 
2. LIST OF PARTICIPANTS .............................................................................................. 23 

 

 

 

  



 



WHO-EM/MAL/364/E 

EXECUTIVE SUMMARY 

A project entitled “Demonstration of sustainable alternatives to DDT and strengthening 
of vector control capabilities in Middle East and North Africa” is being implemented by the 
World Health Organization’s Regional Office for the Eastern Mediterranean (WHO/EMRO) 
and the United Nations Environment Programme (UNEP), with financial support from the 
Global Environmental Facility (GEF). This regional project (2009–2014) covers the 
following countries of the WHO Eastern Mediterranean Region: Djibouti, Egypt, Jordan, 
Islamic Republic of Iran, Morocco, Sudan, Syrian Arab Republic and Yemen. A total of 
US$3.9 million has been made available to support the five components of the project at 
national and regional level. 

The fourth meeting of the Scientific and Technical Advisory Committee (STAC) of the 
WHO/UNEP project was held in Marrakesh, Morocco from 13 to 15 July 2011. The meeting 
was followed by a field site visit in Alzali province where Morocco is implementing a 
demonstration activity which compares the impact of indoor residual spraying (IRS) and 
distribution of long lasting insecticide-treated bednets (LLINs) on the incidence of cutaneous 
leishmaniasis. The fourth STAC meeting aimed to build on the recommendations of the first, 
second and third STAC meetings held in Amman, Jordan in November 2008, in Cairo, Egypt 
in July 2009 and in Damascus, Syrian Arab Republic in July 2010, respectively. The 
objectives of the meeting were to: 

 present and review the status of the project activities on the demonstration of alternative 
vector control interventions to DDT; 

 report on the status of the cost-effectiveness tools and data collected to date; 
 report on the status of the disposal of obsolete DDT and other pesticides in Morocco, 

Jordan and the Islamic Republic of Iran; 
 identify challenges and constraints in the overall implementation of the project in 

countries of the Region; and 
 recommend the way forward for timely implementation of the project. 

Six members of the STAC were in attendance; 6 members were unable to attend. Ten 
representatives from the 8 project countries were in attendance. 

The meeting concluded that the project on “Demonstration of sustainable alternatives to 
DDT and strengthening of vector control capabilities in Middle East and North Africa” is 
approaching its third year of implementation. During this period activities have mainly 
focused on 3 of the 6 project components vis à vis demonstration of sustainable and cost-
effective vector control alternatives to DDT; capacity strengthening for vector control in the 
framework of integrated vector management (IVM); and cleaning of obsolete persistent 
organic pollutants (POPs) – including DDT. 

Project countries have made good progress in the three components and for the first 
time, preliminary results especially from the demonstration activities have been reported. 
While in some project countries the analysis and reporting is still weak, support should be 
given to ensure that such problems are rectified. Overall, the preliminary results and 
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experiences gained so far will be used to improve the control of vector-borne diseases 
without necessarily using DDT. 

Sustainability of the project at country level is an issue of concern. The cost of the 
activities has been increasing each year and the option to re-allocate the project budget is not 
possible. It is therefore important that project countries embark on a comprehensive resource 
mobilization (co-financing) locally and with partners. 

Recommendations and next steps 

1. While most countries have made good progress in the implementation of this project, in 
other countries, implementation has been affected by political unrest. As it is difficult to 
predict what will happen in the future, there is a need to review the progress in these 
countries and if possible take the necessary remedial action. 

2. STAC3 had requested project countries to submit sixth-monthly progress report to 
WHO/EMRO to be shared with STAC members for their input. As only 4 of the 8 
project countries did so, the remaining countries are therefore reminded of the 
importance of submitting these reports, allowing for addressing any eventuality 

3. Noting that several project countries have successfully mobilized additional resources 
for the implementation of the project activities, other countries are urged to mobilize 
resources with their local and international partners for the sustainability of the project. 
One possibility could be the United Nations Forum for Climate Change. 

4. During the last STAC meeting, it was recommended that exchange of information and 
experiences gained in the implementation of the DDT project in countries of the Region 
should be strengthened. This has not happened. Where such visits would strengthen the 
outcome of the project, there is a need for countries to review their activities in the 
current implementation cycle. 

5. Project countries should review their pesticide registration system routinely to avoid the 
accumulation of obsolete pesticides – including disposal of LLINs. 

6. All project countries, especially those implementing demonstration activities, should 
mandatorily include routine monitoring of vector resistance to insecticides as well as 
implementing vector resistance management strategies (e.g. rotation and/or 
combination of non pyrethroid IRS and LLINs) even when resistance or control failure 
have not been reported. 

7. Noting that project countries have IVM steering committees for the coordination and 
implementation of the project, it is further recommended that the Ministry of Health 
and Ministry of Agriculture work closely in the process of pesticide procurement, 
utilization and disposal. 
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8. STAC4 recommends that additional funds of about US$ 110 000 be re-allocated to 
component 3 to allow for the additional quantities and higher anticipated costs of 
disposal. FAO should confirm to WHO/EMRO the precise funding requirements once 
the result of the tender have been analysed. These funds will not be transferred to the 
Food and Agriculture Organization of the United Nations (FAO) but WHO/EMRO will 
procure on behalf of FAO. To facilitate this, WHO/EMRO and UNEP should identify 
budget lines where to charge this cost. 

9. Noting that 4 of the 5 countries implementing demonstration of sustainable vector 
control interventions have field-tested tools for cost effectiveness analysis, the STAC 
recommended the following. 

9.1 All four countries with demonstration activities should complete the country-
specific instruments for Year 1 and forward the completed documents to 
WHO/EMRO and to Dr Joshua Yukich (consultant and STAC member). 

9.2 National project coordinators should contact Dr Yukich with questions concerns or 
difficulties in the implementation of the tools. 

9.3 In countries where this activity has only been recently initiated, test data collection 
should be done after 6 months of implementation following formal tool adaptation. 

9.4 A site visit to Yemen or extensive consultations with the national control programme 
should be conducted in order to develop and adapt tools for data collection there. 

10. Extension for completion of demonstration activities should be considered beyond 2013 
noting that implementation of activities were delayed for 1 year due to initial 
administrative constraints. WHO and UNEP were therefore requested to follow up on 
this extension request and report back during STAC5. 
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1. INTRODUCTION 

A project entitled “Demonstration of sustainable alternatives to DDT and strengthening 
of vector control capabilities in Middle East and North Africa” is being implemented by the 
World Health Organization’s Regional Office for the Eastern Mediterranean (WHO/EMRO) 
and the United Nations Environment Programme (UNEP), with financial support from the 
Global Environmental Facility (GEF). This regional project (2009–2014) covers the 
following countries of the WHO Eastern Mediterranean Region: Djibouti, Egypt, Jordan, 
Islamic Republic of Iran, Morocco, Sudan, Syrian Arab Republic and Yemen. A total of US$ 
3.9 million has been made available to support the five components of the project at national 
and regional level. 

The fourth meeting of the Scientific and Technical Advisory Committee (STAC) of the 
WHO/UNEP project was held in Marrakesh, Morocco from 13 to 15 July 2011. The meeting 
was followed by a field site visit in Alzali province where Morocco is implementing a 
demonstration activity which compares the impact of indoor residual spraying (IRS) and 
long-lasting insecticide-treated bed net (LLIN) distribution on the incidence of cutaneous 
leishmaniasis. The fourth STAC meeting aimed to build on the recommendations of the first, 
second and third STAC meetings held in Amman, Jordan in November 2008, in Cairo, Egypt 
in July 2009 and in Damascus, Syrian Arab Republic in July 2010, respectively. The 
objectives of the meeting were to: 

 present and review the status of the project activities on the demonstration of alternative 
vector control interventions to DDT; 

 report on the status of the cost-effectiveness tools and data collected to date; 
 report on the status of the disposal of obsolete DDT and other pesticides in Morocco, 

Jordan and the Islamic Republic of Iran; 
 identify challenges and constraints in the overall implementation of the project in 

countries of the Region; and 
 recommend the way forward for timely implementation of the project. 

Six members of the STAC were in attendance; 6 members were unable to attend. Ten 
representatives from the 8 project countries were in attendance. 

The meeting was opened by Dr Said Youssouf, WHO Representative, Morocco, who 
delivered a message from Dr Hussein A. Gezairy, WHO Regional Director for the Eastern 
Mediterranean. In his message, the Regional Director acknowledged the support of 
UNEP/GEF and the collaboration between WHO and other United Nations agencies. Dr 
Gezairy also pointed to the achievements made by countries of the Region in translating 
integrated vector management to action at country level and in scaling up vector control 
interventions. As a potential alternative to DDT, approximately 45 million people in the 
Region were protected with long-lasting insecticidal nets. He expressed his concern over the 
problem of vector resistance to insecticides – to pyrethroids in particular in Sudan, 
Afghanistan and possibly in the Islamic Republic of Iran. Dr Gezairy called upon project 
countries and STAC members to address this problem cooperatively. He also recognized the 
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progress made in the area of capacity strengthening in entomology and vector control in the 
Region as one of the ways to empower countries to face the problem of vector control in 
general and vector resistance to insecticides in particular. 

Mr Rachid Wahabi, Director of Environmental Health, Ministry of Health, Morocco 
welcomed STAC members and participants on behalf of the Minister of Health. He reiterated 
the support of his government in addressing disease vector problems in the country – 
especially leishmaniasis now that malaria is eliminated. Mr Wahabi acknowledged the 
support of WHO at all levels of the organization and that of other UN agencies and partners 
to the Government of Morocco. The implementation of the WHO/UNEP project in Morocco 
is seen as an opportunity that will contribute to the control and prevention of leishmaniasis in 
the country. 

On behalf of UNEP/GEF, Mr Jan Betlem, Task Manager, Division of GEF 
Coordination, UNEP Nairobi, made a statement that underlined the continued support of GEF 
to activities related to the implementation of the Stockholm Convention. He underscored the 
importance of the project in countries of the Eastern Mediterranean Region. As preliminary 
results were now being reported, he expressed hope that these would provide additional 
evidence that vector-borne diseases could be prevented without the use of DDT. Mr Betlem 
informed the participants that the “world” was watching and that our contribution to 
providing the evidence that, countries endemic to vector-borne diseases can do without DDT 
is overwhelming. 

The participants elected Dr Rachid Wahabi (Morocco) as Chair. Dr Immo 
Kleinschmidt, WHO Temporary Adviser, was elected Rapporteur. The programme and list of 
participants are attached as Annexes 1 and 2, respectively. 

2. PROJECT MANAGEMENT AND COORDINATION – PROGRESS OF 
IMPLEMENTATION 
Dr A. Mnzava, WHO EMRO 

The project objective is to reduce reliance on DDT during vector-borne disease 
outbreaks by minimizing the potential to revert to DDT for prevention and control of vector-
borne diseases through the use of sustainable, cost-effective and environmentally friendly 
alternatives. Achieving this will require: establishing an integrated vector management (IVM) 
framework, criteria and procedures for optimization of vector control 
resources/tools/interventions; strengthening intersectoral and intrasectoral coordination, 
partnerships and community empowerment; and building national capacities for IVM and for 
sound management of pesticides in line with the Stockholm Convention. The expected 
project outcomes are as follows: sustainable and cost-effective DDT alternatives are 
demonstrated; capacity built to implement DDT alternatives based on IVM principles; POP 
pesticides are collected, repackaged and disposed; good practices on sustainable alternatives 
are shared; and trans-boundary and national coordination and information are shared to 
promote IVM without the use of DDT. 
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As of July 2011, all planned activities are on track. As a result of the delay of one year 
in starting the project activities, the mid-term project evaluation by WHO has also been 
delayed. For this reason it is proposed to do this in June 2011, prior to the STAC5 meeting in 
July 2012. Unlike in previous STAC meetings, for the first time countries will be reporting 
some of their preliminary results. These will include demonstration activities in Morocco, 
Sudan and Syrian Arab Republic as well as for disposal in the Islamic Republic of Iran, 
Jordan and Morocco. 

Dr Mnzava highlighted a number of opportunities that the project could take advantage 
of including: strengthened capacities of the Ministry of Health to undertake operational 
research and advanced techniques on monitoring insecticide resistance; increased co-
financing by project countries and WHO; availability of an excellent management tool in 
WHO for financial reporting; WHO country offices being instrumental in the implementation 
of the project and in flow of funds; availability of a trained cadre in 5/8 countries (these were 
trained with partial funding of the project); and that implementation of Component 3 
(disposal) might be done earlier than originally planned. 

The project also faces some challenges. These include the late submission of progress 
reports (only 3/8 countries submitted reports timely), which does not allow STAC members 
the opportunity to review and where necessary rectify any arising problem; political and 
unstable circumstances in 2/8 countries, thus affecting ability to predict future progress in the 
affected countries. There has also been an under-utilization of STAC member’s expertise by 
countries. As well, the fact that STAC meetings have become expensive may require 
discussions with UNEP/GEF and WHO/EMRO to see the possibility for budget re-allocation 
between the various budget lines. Despite these challenges, with the commitment of the 
project countries, good progress is expected. 

3. UPDATE ON FIELD-TESTING OF COST-EFFECTIVENESS ANALYSIS 
TOOLS AND DATA COLLECTION 
Dr J Yukich, STAC Member 

As part of the WHO/UNEP project on reduction in the use of DDT and demonstration 
of cost-effective DDT alternatives using integrated vector management strategies, Dr Joshua 
Yukich has been contracted to measure the cost-effectiveness of alternative strategies in four 
project demonstration sites in the Eastern Mediterranean Region. The demonstration activities 
to be conducted in the Islamic Republic of Iran, Morocco, Sudan and Syrian Arab Republic 
include four interventions for the prevention of two different vector-borne diseases. These 
interventions are the use of LLINs for the prevention of malaria and leishmaniasis, the use of 
IRS with no DDT insecticide, generalized environmental management strategies and 
promotion of solid and liquid waste management for the prevention of leishmaniasis and the 
covering of household reservoir breeding sites for Anopheles stephensi in the Islamic 
Republic of Iran. Generalized tools for the collection of cost data alongside the four 
demonstration activities were developed before the previous STAC meeting in Damascus and 
a 3-day workshop on the conduct and use of cost effectiveness data was conducted. 
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Since the previous STAC meeting, Dr Yukich has made site visits to all four countries 
with demonstration activities for the purpose of adapting the generalized tools to each 
specific country program and providing initial training on the use of these tools for data 
collection within each country. The country visits consisted of key informant and stakeholder 
interviews, document reviews and site visits in order to establish program implementation 
structure to inform tool adaption to each country use. The main purpose was to maintain 
comparability in data collection methods across all four countries while at the same time 
ensuring that tools allowed for complete and specific data collection within the specific 
activity and health system structure of each country. After adaption of tools, training was 
conducted with Ministry of Health staff within each country. 

Next steps for the cost-effectiveness component of the programme are for the 
programme implementation staff in each country to complete data collection with the tools 
for year one of the demonstration activities and forward the initial results of data collection to 
Dr Yukich. The results will be compiled and analysed by Dr Yukich. At this time, problems 
and inconsistencies in data collection and use or structure of the tools can be identified and 
adapted for data collection in year 2. It was therefore recommended that all four countries 
with demonstration activities should complete the country specific instruments for Year 1 and 
forward the completed documents to WHO/EMRO and to Dr Joshua Yukich (consultant and 
STAC Member). National project coordinators should contact Dr Yukich with questions 
concerns or difficulties in the implementation of the tools. In countries where this activity has 
only been recently initiated, it is necessary that test data collection should be done after 6 
months of implementation following formal tool adaptation. Finally, a site visit to Yemen or 
extensive consultations with the national control programme will need to be conducted in 
order to develop and adapt tools for data collection there. 

4. COLLECTION, REPACKAGING AND DISPOSAL OF POPS IN 
COLLABORATION WITH FAO 
Mr R. Thompson, FAO 

Significant progress has been made on Component 3 since the previous STAC meeting 
in Damascus. Inventories of Ministry of Health stocks of DDT and DDT contaminated waste 
have been undertaken in all three countries. The inventory data has been uploaded to the 
pesticide stock management system of the Food and Agriculture Organization of the United 
Nations (FAO) as a database resource for the forthcoming international tender for 
safeguarding and disposal. The inventory and stock management activities in the Islamic 
Republic of Iran and Jordan were undertaken by national teams from the Ministry of Health, 
Ministry of Agriculture and Ministry of Environment following training and supervision 
provided by an international expert. The inventory identified that DDT stocks are higher than 
were assumed in the budget for Component 3. The inventory summary is shown below. 
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Country  DDT Other 
obsolete 

pesticides 

Contaminated 
chemicals 

DDT 
contaminated 

waste 

Total Original 
Inventory in 

budget 

(kg) (kg) (kg) (estimated kg) (kg) (kg) 

Islamic 
Republic of 
Iran 

22 554 2296 700 3520 29 070 18 000 

Jordan 25 240 480     25 720 23 000 

Morocco 54 360     2000 56 360 50 000 

Total  102 154 2776 700 5520 111 150 91 000 

 

The original budget was based on a price for shipping and disposal of safeguarded 
stocks of US$ 2000 per tonne. FAO undertook an investigation of disposal prices at the 
beginning of 2010 which has shown that prices have increased as shown below. 

Country Shipping and disposal price 
(February 2010) US$/tonne 

Morocco 2000 

Islamic Republic of Iran 
and Jordan 

2600 

 

The budget for Morocco assumed that the Strategic Approach to International 
Chemicals Management Quick Start Programme (SAICM QSP) would centralize and repack 
all the DDT stocks into UN-approved drums ready for international shipment and disposal. 
The stocks have been centralized at Oued Zem and some repacking has been done, but into 
containers that are not approved for international shipment. SAICM has verbally confirmed 
that the residual project funds can be used to procure safeguarding equipment up to the value 
of US$ 41 535. 

Noting that all these changes will increase the cost of the execution of Component 3, 
the STAC recommended that funds from other project components be reallocated to 
Component 3 to cover the additional costs for the safeguard and disposal of DDT stocks. 
Countries should also make an effort to utilize national budgets or seek other funds to allow 
for the disposal of the non-DDT waste. The precise additional costs will not be known until 
the tender for safeguarding and disposal has been completed but it is estimated that this will 
be around US$ 110 000. The STAC further recommended that the tender be undertaken as 
soon as practical to allow comparison of the total costs for the following options: a) where the 
contractor undertakes safeguarding; and b) where it is done by national teams. 
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Following the tender, contracts should be prepared with the aim that safeguarding will 
be completed in all three countries by spring 2012. Actual disposal should follow as soon as 
authorization under the Basel Convention is granted. 

The estimated additional costs per country are shown below. 

Country Estimated additional funding 
required 

Islamic Republic of Iran 31 600 

Jordan 34 600 

Morocco 43 727 

Total 109 927 

 

In the Islamic Republic of Iran, there is a wish from the project team to dispose of all 
DDT, other pesticides and contaminated materials. This will involve additional costs of 
US$ 31 600 for DDT wastes for component 3. The country will finance the disposal of the 
non-DDT waste (US$ 7000). Funds could be made available from the resistance management 
component of the GEF project and the current Global Fund grant in the context of resistance 
management (estimated US$ 10 000) to cover the additional costs of the labour for 
safeguarding. Ministry funds will pay for all transport and centralization. 

In Morocco, SAICM has available funds of US$ 41 535 which will be used for the 
equipment procurement. Component 3 should pay for the other costs of safeguarding 
(personal protective equipment, safeguarding equipment and tools, supervision and labour), 
which is estimated at US$ 31 727. An additional US$ 12 000 is anticipated to be required for 
the disposal. 

In Jordan, there is an additional requirement for personal protective equipment and 
packaging materials that was excluded in the original budget amounting to US$ 13 000. The 
anticipated additional disposal costs are US$ 21 600. The Ministry will contribute the use of 
the adjacent stores for use during the safeguarding. 

5. MAKING USE OF BASELINE INFORMATION TO REFINE THE STUDY 
DESIGN IN SUDAN 
Dr I. Kleinschmidt, WHO Temporary Adviser 

The study design in Sudan was adapted to take account of baseline insecticide resistance 
and other factors that could have an impact on malaria transmission in the study area. 

The baseline survey showed that ownership of insecticide-treated nets (ITN) was 
relatively high throughout the study area in Sudan. As a consequence an IRS-only study arm 
was no longer possible and the study design was changed to a 2-arm study comparing 
LLIN+IRS versus LLIN only, in each of the 4 study areas. The total number of clusters was 
reduced slightly from 143 to 140 (=38 + 38 + 38 +26 for the 4 study areas). 
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Since the study is intended to address the question whether the combined use of LLINs 
and IRS provides additional protection compared to using one method alone, it was important 
that the clusters in the two study arms were as similar as possible at baseline, on average. Any 
substantial imbalance in factors that are associated with incidence of malaria cases (the 
outcome indicator) would make it impossible to interpret to what extent differences between 
study arms were due to the difference in the interventions, or due to other differences 
between the study arms. It was decided that the two study arms should be similar with respect 
to the following variables that were available from baseline assessments: genotypic 
insecticide resistance frequencies, baseline ITN coverage, presence of home management of 
malaria, baseline prevalence of infection with Plasmodium falciparum in children 1 to <10 
years, and cluster population size. 

This was achieved through a process of restricted randomization in which a large 
number of random allocations of clusters to study arms are produced; each random allocation 
is checked for balance criteria on the known variables, and acceptable randomisations are 
retained. After verifying that the balance criteria have not been so constrained as to make 
statistical inference invalid, one allocation was selected at random. The allocation to study 
arms was presented, showing the average value of the clusters in each study arm for the 
above variables, thereby verifying that the study arms are well balanced. 

Attention was drawn to the fact that prevalence of infection was generally low and that 
no useful data were available from microscopy readings during the survey. No baseline 
incidence data were available either, which would have aided the process of balancing the 
study arms. 

Preliminary data analysis of a possible association between prevalence of infection with 
malaria in children 1 to <10 years and kdr frequency of the cluster in which they lived was 
presented, i.e. addressing the question as to whether kdr mutations have already affected 
malaria prevalence in the study areas. Analysis showed that prevalence of infection varied 
substantially between study areas (p<0.001), but was not associated with kdr frequency 
(p=0.57) after allowing for study area differences. There was no evidence that prevalence of 
infection was associated with not sleeping under an ITN (p=0.68). There was strong evidence 
that the difference in frequency of the kdr gene between study areas was not just sampling 
variation (p<0.001). High quality incidence of disease data from each cluster are essential to 
further analyse the relationship between epidemiological indicators of malaria, and 
insecticide resistance. 

6. MONITORING INSECTICIDE RESISTANCE IN SUDAN 
Mr Brent Thomas, WHO Temporary Adviser 

The baseline data for insecticide resistance in Sudan was carried out at the Liverpool 
School of Tropical Medicine. This analysis looked at a three different single nucleotide point 
mutations within the Anopheles genome; L1014F (kdrW), L1014S (kdrE) and G119S 
(iAChE). These mutations where examine because they confer resistance to the insecticides 
that are currently being used for IRS and on the LLINs in the Sudanese study areas. 
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The kdr (knockdown resistance) mutations causes resistance to DDT and the pyrethroid 
class of insecticides which includes deltamethrin which is being used on the LLINs while; 
iAChE (insensitive acetycholinesterase) is linked to the resistance of organophosphates and 
carbamates which include bendicarb, the insecticide being used for IRS. 

Before this analysis was carried out on the resistant alleles, quality control was done to 
determine the species of 800 of the samples (200 from each study area) using species 
identification PCR. Baseline data were then obtained by extracting the DNA from the 
collected specimens before being analysed using a real-time PCR technique called Taqman. 

The results from this analysis showed that kdrW was present in every cluster in all the 
study areas at moderate to high frequency while kdrE was found to be present in areas 1–3 at 
a much lower frequency. While the results for the iAChE analysis showed that there was no 
resistance detected in any of the study areas (Table 1). 

Table 1. Allele frequency for L1014F, L1014S and G119S in the 4 study areas in  
central Sudan 

Region  L1014F (kdrW)  L1014S (kdrE)  G119S (iAChE) 

Elhosh* (1) 0.197 0.007 0.00 

Hag Abdalla (2)  0.196 0.087 0.00 

Galabat (3)  0.502 0.008* 0.00 

New Halfa (4)  0.398 0.00 0.00 

*Preliminary results with further analysis ongoing 

These results indicate that the effect of the LLINs might not be as high as hoped due to 
the high levels of resistance to deltamethrin detected in these areas. With the introduction of a 
selective pressure caused by the insecticides could result in a further increase in the frequency 
of the resistant alleles in the population. Though because there is no resistance to bendiocarb 
in any of the areas this could slow down or present the increase in resistance to deltamethrin 
as mosquitoes will come into contact with both upon entry or exiting of the room or house. 
Based on these results, Mr Brent Thomas recommended that bio-assays for each of the 
insecticides should be used to determine if their genotype correlates with their phenotype and 
that continuous training of molecular staff at the Sennar Molecular Laboratory be ensured. 

7. PROGRESS REPORT AND PLANNED ACTIVITIES BY PROJECT 
COUNTRIES 

7.1 Djibouti 

Due to late arrival the participant, Dr Ammar Abdo Ahmed, was unable to present the 
progress and planned activities for Djibouti for 2011/2012. Although he shared with 
WHO/EMRO a copy of his presentation, the opportunity to have the input of the STAC was 
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indeed missed. Based on a progress report that was shared with WHO/EMRO from the 
National Malaria Control Programme and focusing on the areas that Djibouti was requested 
by STAC 2 to focus on (capacity strengthening for vector control and routine entomological 
surveillance), the following was reported: project funds were used to train an entomologist at 
postgraduate level in the Regional MSc course in medical entomology and vector control at 
the university of Gezira, Sudan; and an entomological survey – including vector resistance – 
was undertaken with the support of a consultant. The results of the susceptibility tests show 
that the local malaria vectors are fully susceptible to pyrethroids – the only class of 
insecticide currently being used. These activities need to be undertaken in the 2011/2012 
funding cycle. 

The activities proposed in the presentation to strengthen the pesticide poisoning centre, 
poisoning awareness etc, important as they are, are beyond the scope of this project. 

7.2 Egypt 

STAC had recommended that Egypt focus on capacity strengthening for IVM 
implementation as part of the WHO/UNEP project. Engineer Ms Mariem Mohamed 
Abuelfetouh presented general vector control activities undertaken by the control programme 
of Egypt – including planned activities for 2011–2012. In the discussions that followed, the 
STAC recommended that the following activities be implemented in Egypt: revive the 
country coordination mechanisms by having functional IVM steering committees; develop 
IVM advocacy materials – including mass media and press; update information on the 
distribution of vectors and the diseases they transmit through surveys (including monitoring 
for vector resistance to insecticides), analysis of data and production of distribution maps. 

7.3 Jordan 

Jordan was requested to focus on two of the project components as follows: 
strengthening capacity for IVM implementation; and collection and repackaging of obsolete 
pesticides in collaboration with FAO. During the meeting Dr K. Khalil reported that using the 
WHO/UNEP funds as well as co-financing from WHO a staff member of the control 
programme successfully completed an MSc degree in the WHO regional MSc course in 
medical entomology and vector control at the University of Gezira, Sudan. The control 
programme also continued to conduct routine entomological surveillance (including 
monitoring of insecticide resistance) for disease vectors. 

In terms of implementing component 3 of the project with FAO, details of theses 
planned activities are found in the relevant section of the FAO presentation by Richard 
Thomson. During the discussions of the Jordan presentation, it was recommended that the 
country also undertake the following activities during 2011–2012 and report back to STAC 
during the next meeting in July 2012: review pesticide legislation; procure test kits/papers to 
strengthen routine entomological surveillance of disease vectors; conduct national training on 
IVM principles for decision-making; and request a WHO consultant to facilitate in this 
training. 



WHO-EM/MAL/364/E 
Page 13 

 

7.4 Islamic Republic of Iran 

Dr Ahmad Raeisi, National Malaria Programme Manager and Assistant Professor, 
Teheran University, presented the report of the demonstration study. The Iranian study 
consists of an urban component in Chabahar city, and a rural component in Bashagard and 
Jask districts. 

The urban study aims to evaluate the effectiveness of covering domestic water 
reservoirs to prevent their use as a larval habitat by malaria vectors. The efficacy of this 
method has already been demonstrated and therefore this study aimed to assess its 
effectiveness in a programmatic setting. The comparison (control) arm in the study consists 
of conventional larviciding using Bti. The study area has been mapped and divided into 
blocks which will be randomly allocated to one the two interventions (reservoir covers or 
larviciding). The close proximity of clusters makes contamination of the effect of each 
intervention by the other unavoidable. Consequently neither epidemiological endpoints, nor 
effects on adult vectors are suitable as outcome measures. The primary outcome measure will 
therefore be mean larval density. The secondary outcome measure will be user and 
householder acceptability of the intervention. The launch of the study had been delayed due 
to the cost of reinforced concrete covers. Low cost alternative covers were being explored. 
Local meetings with stakeholders have been held and the support of the city’s local governor 
for the study has been obtained. 

The study arms of the rural study had been changed from the original 3 arm design, to 2 
arms. These would be LLIN plus larviciding versus LLIN plus larviciding plus IRS. As a 
result of very comprehensive malaria control measure in this area there had been a very sharp 
reduction in malaria cases, with currently only one case confirmed as local malaria this year 
and 34 indigenous cases reported last year in Jask district and zero local cases in Bashagard 
district. Most cases were imported indicating low or zero local transmission. The STAC 
therefore concluded the following. 

 In view of the high cost of water reservoir covers the study would be confined to the 
high transmission area on the outskirts of the city from which at least 70% of cases in 
Chabahar arise. The evaluation of a practical intervention is likely to receive strong 
support from the local governor as this would address an existing public health problem 
in the city. This area consists of approximately 5000 houses and 2551 water reservoirs 
in the high risk area which will be used as the study area. The map of the area will be 
used to form 40 blocks of approximately 120 houses each. Baseline larval 
measurements are to be carried out in the reservoirs of a random sample of 10 houses 
per block, without delay. The blocks will then be randomly allocated to either current 
larviciding or covering of reservoirs. At the end of the study the baseline larval survey 
will be repeated and geometric mean larval densities in the two study arms will be 
compared with each other and with baseline. Sampling variation will be assessed from 
the variance in larval densities using standard statistical methods accounting for within 
block correlation of measurements. The ‘coverage’ of both interventions should also be 
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estimated from the survey. It was agreed that a revised protocol be drafted to be 
circulated by 10 August 2010. 

 The existing study design for the rural area was considered unfeasible in view of the 
very low number of cases, and because the interventions that were to be evaluated, were 
already being implemented in this area. A detailed discussion of the possibilities of 
continuing with the rural study was undertaken. A number of possible additional 
interventions were considered, particularly targeting migrant populations who are likely 
to constitute the bulk of the parasite reservoir. However, none of these possibilities were 
appropriate within the scope of the GEF proposal. It was therefore decided to terminate 
this component and focus on the urban study in Chabahar city instead. 

The activities related to cleaning of obsolete pesticides are addressed separately in 
FAO’s presentation by Richard Thompson. 

7.5 Morocco 

Dr Btissam Ameur presented the results of the Moroccan study to demonstrate the 
feasibility and effectiveness of vector control methods alternative to DDT as a part of the 
IVM approach to reduce transmission of vector-borne diseases especially cutaneous 
leishmaniasis. The study is undertaken in a total of 43 localities in 8 provinces with a total 
population of 27 277 people. The average population size per locality is about 634.4 people. 

The study has three arms – households sprayed with a pyrethroid combined with 
environmental sanitation (14 localities); distribution of LLINs in combination with 
environmental sanitation (15 localities); and environmental sanitation alone (14 localities). In 
May 2010, households were issued with insecticide treated nets which were replaced with 
long lasting nets in May 2011. Monitoring and evaluation has included raising awareness on 
the use of interventions – including the general improvement of hygiene and environmental 
sanitation; case detection by both active and passive; and entomological surveillance of the 
vectors. 

The preliminary results show that whereas the numbers of cases have remained the 
same (as well as those of the local vectors) in the control areas, those in the intervention areas 
have decrease. This was more for IRS (71 during baseline and 17 cases in 2010/11) and 
LLINs (70 cases during baseline and 36 cases in 2010/11. The results will be clearer in 2012. 
The activities related to cleaning of obsolete pesticides are addressed separately in FAO’s 
presentation by Richard Thompson. 

The following were among the planned activities for 2011–2012: meetings of the 
national and local steering committee of IVM; implementation of the demonstration activities 
(case detection and routine entomological surveillance); and project evaluation with the 
support of a consultant epidemiologist – including analysis of project outcomes. With the 
overall good progress, it is felt that implementation of this project has led to an improvement 
of the intersectoral collaboration at country level (both central and periphery and provided the 
oopportunity and experiences to control cutaneous leishmaniasis at national level. 
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7.6 Sudan 

Mr Hmooda Toto, the National Coordinator of the project presented the progress report 
of the Sudan study. 

This study has two primary objectives, namely to determine: 1) whether combining 
LLINs and IRS provides additional protection compared to one method alone; and 2) whether 
insecticide resistance has an impact on the effectiveness of vector control interventions. A 
brief summary of the results of a baseline malaria indicator survey and a baseline assessment 
of kdr allele mutations in An. arabiensis conducted in all 143 clusters was presented. Since 
moderately high levels of ITN ownership were encountered throughout the study areas (an 
average of 50% coverage of 1 ITN/household as compared to only 11% of 1 LLIN for every 
2 persons), it had been decided to change the study from a 3-arm to a 2-arm study of LLINs 
plus IRS versus LLINs alone, since an IRS only study arm was no longer feasible. 

Taking baseline factors, including resistance markers into account, a restricted 
randomization had been carried out allocating clusters randomly to one of the two study 
arms. The new study design was presented as well as maps showing each cluster and its 
intervention assignment. The report further described the preparation and recruitment of 
study cohorts, the training of community health workers, the strengthening of health facility 
patient registration and the establishment of home based malaria management in clusters 
without health facilities. Entomological assistants had been hired and trained, databases 
developed, standard operating procedures written for mosquito collections and processing, 
and two field insectaries and a molecular laboratory established. LLINs had been distributed 
to all study clusters providing one net for 2 persons. Preparation for the first round of IRS 
was under way in clusters allocated to spraying. 

Details were also presented of the visceral leishmaniasis component of the study in the 
Galabat area. Two cross-sectional sero-prevalence surveys, 6 months apart, will be conducted 
to assess baseline incidence of leishmaniasis (assumed to be approximately 240 per 1000 p.a. 
in children under 15 years). A non-random control arm would be added to the study in 
Galabat for comparison purposes. The baseline assessment of visceral leishmaniasis will need 
to establish whether incidence in the control arm is similar to that in the two intervention 
arms of the study. 

During the discussions that followed, the STAC recommended the following. 

 The cohort case reporting system needs to deliver data as a matter of utmost urgency. 
No data were generated during the baseline period. Interventions have now been rolled 
out; if no incidence data are produced forthwith, this study will be futile since it will be 
unable to achieve any of its objectives. This study was powered on the assumption that 
3 years of incidence data will be available. The delay in the start of case reporting 
seriously undermines the ability of the study to deliver a result. 
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 The quality of microscopy needs to be improved urgently. During the baseline survey, 
microscopists failed to identify a single parasite in blood slides, despite a 4% 
prevalence being detected by rapid diagnostic tests. 

 A molecular/entomology laboratory is to be further equipped and study personnel 
trained in advance molecular biology and entomology. 

 Funding for the second round of the IRS with bendiocarb need to be secured from 
national resources. 

 As LLIN usage was very low during the baseline survey, community advocacy needs to 
be strengthened. 

7.7 Syrian Arab Republic 

The Syrian Arab Republic is one of the 5 countries implementing demonstration 
activities for sustainable and cost-effective vector control alternatives to DDT. The study 
undertaken is a comparison of the effectiveness of the use of IRS and LLINs for the control 
of anthroponotic cutaneous leishmaniasis. The study involves a total of approximately 60 
villages or suburbans from two districts in Aleppo and Hama governorates which were 
randomly selected and allocated either IRS (498 cases in 2008; population of 12 678; and 
incidence of 39 cases/1000) or LLINs (325 cases in 2008; 9089 population; and incidence of 
36 cases/1000). 

During the meeting, the national project coordinator, Dr Hind Bakour, presented the 
progress of the study one year after the interventions as well as the planned activities for 
2011/2012. She reported that before interventions were introduced in June 2010, households 
were mapped and numbered. This was followed by the collection of information on active 
cases of cutaneous leishmaniasis every three months. In areas earmarked for LLIN 
distribution, these were distributed in June 2010 followed by health education campaigns – 
including advocacy for their use and their management. 

In these areas, there were a total of 1789 cutaneous leishmaniasis cases in Aleppo 
before the nets were distributed as compared to 379 cases one year later. In Hama district, 
there were 846 cases before and 156 cases one year after nets were distributed. In the areas 
earmarked for IRS, there were 1141 cases in Aleppo and 119 cases a year later. In Hama the 
cases were 549 before and 87 after spraying. It was also noted that the quality of the products 
used for spraying during the first round was questionable and that the actual comparison 
should be from this year onwards. The results in the control areas on the other hand remained 
same. 

While the STAC was pleased that results were now coming through, they were 
concerned with the quality and analysis of the data. They therefore recommended that while 
Syria continues with the implementation of the agreed interventions as well as monitoring 
and evaluation of the study, support is needed to strengthen the data collection, entry and 
analysis. Moreover, as the LLINs procured have a life span (physical integrity and residual 
efficacy) of between 2.5 to 3 years, they will need to be replaced preferably in June 2012 or 
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latest June 2013. Budget for this replacement (approximately US$ 70 000) will need to come 
from the current budget or from national resources. 

7.8 Yemen 

Dr Mustafa Abdel Raouf Othman from the Yemen national malaria control programme 
presented the proposed demonstration study for Yemen. 

The study will be located in WusabAs Safil district in an area that is at an altitude of 
600 to 1000m above sea level, where malaria transmission is seasonal and where no major 
interventions have been introduced previously. The objective of the study is to compare the 
combined use LLINs and IRS in one study arm, with the use of LLINs alone in the other 
study arm. The expected study outcomes will be: 1) the malaria burden in the study 
population, measured by passive case detection; and 2) pyrethtroid insecticide resistance 
measured by standard WHO susceptibility testing and the frequency of resistance associated 
allele mutations (kdr and AChe) in the main malaria vector, An. Arabiensis. 

Secondary indicators will include sero-prevalence of antibodies to MSP1–19 and 
AMA-1, and vector density and sporozoite rate. The study will be conducted as a cluster 
randomized trial. Eighteen clusters had been formed by grouping neighbouring villages and 
hamlets into units of about 300 persons/cluster, separated by at least 500m from each other 
using census data and maps. After the baseline period clusters would be randomized into 
receiving either LLINs at universal coverage, or LLINs at universal coverage and for 
logistical and cost reasons, plus one round of high coverage IRS just before the beginning of 
the main transmission season using bendiocarb. Two rounds of bendiocarb spraying would 
have been ideal for resistance management since transmission is more than three months. 
Opportunities to rotate with pyrethroids will be explored. Training of study personnel has 
been completed and entomological equipment (light and exit traps) and diagnostic tools 
(rapid diagnostic tests, microscopy) have been sourced for the project. 

After discussions during the meeting, it was recommended that a detailed study 
protocol be finalized by 31 July 2011 in consultation with international consultants, the 
Ministry of Health and Sana’a University with the following proposed actions. 

 The study area and population to be extended from the current 5600 study population to 
increase the number of clusters to 40, by including villages at altitudes above 550m, as 
well as those further removed from the main wadi. Cluster separation to be modified so 
that clusters are either 2km apart, or a minimum distance of 2km is maintained between 
the edge of the inner surveillance area of a cluster and that of the nearest neighbouring 
cluster. Clusters should comprise at least 40 houses, unless they are well separated from 
any nearby clusters or areas with different interventions. 

 The Yemen team will work closely with the Sudanese team to exchange information, 
expertise and study instruments such a questionnaires, patient registers and data sheets. 
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 A full census of the population of the study area will be carried out in all clusters. Lists 
of households and individual household members and their approximate age will be 
recorded and entered into a database. 

 A baseline malaria indicator household survey to be conducted in a random sample of 
20 houses per cluster in November 2011. Prevalence of infection will be determined 
using rapid diagnostic tests and microscopy including all age groups. Filter paper blood 
spots will be collected for the purpose of subsequent serological and PCR analysis. 

 Depending on the findings of the baseline survey, cohorts of children between 1 and 15 
years will be formed in each cluster for the purpose of case detection through 
fortnightly visits by community health workers. Alternatively, passive case detection 
will be undertaken in the whole community. Cases will be recorded by community 
health workers who will perform rapid diagnostic tests on persons suspected of having 
malaria. Those testing positive will be provided with first line treatment or referred to 
one of the two health facilities in the area. 

 Health facility registers to be inspected with a view to modification or additional 
training to ensure they provide the required information with respect to village of 
residence and result of laboratory or rapid diagnostic tests of each case. An adequate 
supply of rapid diagnostic tests should be ensured. 

 Entomological surveillance will be carried out to determine vector susceptibility, 
abundance and sporozoite rates in both study arms. Details of sampling to be 
determined. 

 As soon as the protocol has been finalized this should be submitted to the Yemen 
Ministry of Public Health and Population Ethics committee and one international ethics 
committee. Written informed consent procedures must be described in detail. 

8. CONCLUSIONS 

The regional project is approaching its third year of implementation. During this period 
activities have mainly focused on 3 of the 6 project components vis à vis demonstration of 
sustainable and cost-effective vector control alternatives to DDT; capacity strengthening for 
vector control in the framework of IVM; and cleaning of obsolete POPs – including DDT. 

Project countries have made good progress in the three components and for the first 
time, preliminary results especially from the demonstration activities have been reported. 
While in some project countries the analysis and reporting is still weak, support should be 
given to ensure that such problems are rectified. Overall, the preliminary results and 
experiences gained so far will be used to improve the control of vector-borne diseases 
without necessarily using DDT. 

Sustainability of the project at country level is an issue of concern. The cost of the 
activities has been increasing each year and the option to re-allocate the project budget is not 
possible. It is therefore important that project countries embark on comprehensive resource 
mobilization (co-financing) locally and with partners. 
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8. RECOMMENDATIONS AND NEXT STEPS 

1. While most countries have made good progress in the implementation of this project, in 
other countries, implementation has been affected by political unrest. As it is difficult to 
predict what will happen in the future, there is a need to review the progress in these 
countries and if possible take the necessary remedial action. 

2. STAC3 had requested project countries to submit sixth-monthly progress report to 
WHO EMRO to be shared with STAC members for their input. As only 4 of the 8 
project countries did so, the remaining countries are therefore reminded of the 
importance of submitting these reports, allowing for addressing any eventuality 

3. Noting that several project countries have successfully mobilized additional resources 
for the implementation of the project activities, other countries are urged to mobilize 
resources with their local and international partners for the sustainability of the project. 
One possibility could be the United Nations Forum for Climate Change. 

4. During the last STAC meeting, it was recommended that exchange of information and 
experiences gained in the implementation of the DDT project in countries of the Region 
should be strengthened. This has not happened. Where such visits would strengthen the 
outcome of the project, there is a need for countries to review their activities in the 
current implementation cycle. 

5. Project countries should review their pesticide registration system routinely to avoid the 
accumulation of obsolete pesticides – including disposal of LLINs. 

6. All project countries, especially those implementing demonstration activities, should 
mandatorily include routine monitoring of vector resistance to insecticides as well as 
implementing vector resistance management strategies (e.g. rotation and/or combination 
of non pyrethroid IRS and LLINs) even when resistance or control failure have not been 
reported. 

7. Noting that project countries have IVM steering committees for the coordination and 
implementation of the project, it is further recommended that the Ministry of Health and 
Ministry of Agriculture work closely in the process of pesticide procurement, utilization 
and disposal. 

8. STAC4 recommends that additional funds of about US$ 110 000 be re-allocated to 
Component 3 to allow for the additional quantities and higher anticipated costs of 
disposal. FAO should confirm to WHO/EMRO the precise funding requirements once 
the result of the tender have been analysed. These funds will not be transferred to FAO 
but WHO/EMRO will procure on behalf of FAO. To facilitate this, WHO/EMRO and 
UNEP should identify budget lines where to charge this cost. 
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9. Noting that 4 of the 5 countries implementing demonstration of sustainable vector 
control interventions have field-tested tools for cost effectiveness analysis, the STAC 
recommended the following. 

9.1 All four countries with demonstration activities should complete the country-
specific instruments for Year 1 and forward the completed documents to 
WHO/EMRO and to Dr Joshua Yukich (consultant and STAC member). 

9.2 National project coordinators should contact Dr Yukich with questions concerns or 
difficulties in the implementation of the tools. 

9.3 In countries where this activity has only been recently initiated, test data collection 
should be done after 6 months of implementation following formal tool adaptation. 

9.4 A site visit to Yemen or extensive consultations with the national control programme 
should be conducted in order to develop and adapt tools for data collection there. 

10 Extension for completion of demonstration activities should be considered beyond 2013 
noting that implementation of activities were delayed for 1 year due to initial 
administrative constraints. WHO and UNEP were therefore requested to follow up on this 
extension request and report back during STAC5. 



WHO-EM/MAL/364/E 
Page 21 

 

Annex 1 

PROGRAMME 

Wednesday, 13 July 2011 
08:30–09:00  Registration  
09:00–10:00 Opening session  
 Message from Dr Hussein A. Gezairy, Regional Director, 

WHO/EMRO 
Dr S. Youssef, 
WR/Morocco 

 Message from H.E. the Minister of Health, Morocco  
 Speech by Dr Jan Betlem, UNEP/GEF  
 Objectives of the workshop and method of work Dr A. Mnzava 
 Nomination of officers  
 Project implementation  

10:30–11:00 Project progress report Dr A. Mnzava  
11:00–11:30 Update on field-testing of cost-effectiveness analysis 

tools and data collection 
Dr J. Yukich 

11:30–12:00 Discussions  
12:00–12:20 Collection, repackaging and disposal of POPs Dr R. Thompson 

12:20–12:40 Making use of baseline information to refine the study 
design in Sudan 

Dr I. Kleinschmidt & 
Mr B. Thomas 

12:40–13:20 Discussions  
 Country reports demonstration of alternatives to DDT  

14:00–14:20 Sudan – Combination of interventions in the face of 
resistance 

 

14:20–14:40 Morocco – Comparison of vector control interventions 
for the control of cutaneous leishmaniasis 

 

14:40–15:00 Iran Republic of Iran – Environmental management for 
malaria vector control 

 

15:00–15:20 Yemen – Comparison of IRS and LLINs for malaria 
vector control 

 

15:20–15:40 Syrian Arab Republic – Comparison of vector control 
interventions for the control of cutaneous leishmaniasis 

 

16:00–17:00 Discussions  

Thursday 14 July 2011 

08:30–09:20 Capacity strengthening activities 
Djibouti 
Jordan 
Egypt 

 

09:20–10:00 Discussions: one year planned activities and support 
needed 

 

10:30–16:00 Group work: on country planned activities and support 
needed 

 



WHO-EM/MAL/364/E 
Page 22 

 

Friday, 15 July 2011 

08:30–13:00 Presentation of country plans  
14:00–15:00 Conclusions and recommendations  
15:00 Closing session   



WHO-EM/MAL/364/E 
Page 23 

 

Annex 2 

LIST OF PARTICIPANTS 

NATIONAL PROJECT COORDINATORS 

DJIBOUTI 
Dr Ammar Abdo Ahmed 
Director General of National Institute of Public Health  
Ministry of Health 
Djibouti 
 
 
EGYPT 
Engineer Ms Mariem Mohamed Abuelfetouh 
General Director 
Vector Control 
Ministry of Health 
Cairo 
 
 
ISLAMIC REPUBLIC OF IRAN 
Dr Mansour Ranjbar 
Malaria Project Manager 
United Nations Development Programme 
Teheran 
 
 
JORDAN 
Dr Khalil Abdul-Aziz Kanani 
Head of Parasitic and Zoonotic Diseases Department 
Ministry of Health 
Amman 
 
 
MOROCCO 
Dr Btissam Ameur 
Head of Vector Control Department 
Directorate of Epidemiology and Diseases Control 
Ministry of Health 
Rabat 
 
  



WHO-EM/MAL/364/E 
Page 24 

 

Mr Rachid Wahabi 
Chef de la Division de l’Hygiène du Milieu 
Direction de l’Epidémiologie et de la Lutte contre les Maladies 
Ministère de la Santé 
Rabat 
 
 
SUDAN 
Mr Hmooda Toto Kafy 
Medical Entomologist 
National Malaria Control Programme 
Federal Ministry of Health 
Khartoum 
 
 
SYRIAN ARAB REPUBLIC 
Dr Hind Bakour 
Head of Malaria, Leishmaniasis and Schistosomiasis Department 
Ministry of Health 
Damascus 
 
 
REPUBLIC OF YEMEN 
Dr Magid Yahya Al Gunaid 
Deputy Minister of Primary Health Care 
Ministry of Public Health and Population 
Sanaa 
 
Dr Mustafa Abdul-Raouf Naji 
Director of Vector Control 
National Malaria Control Programme 
Ministry of Public Health and Population 
Sana’a 
 

MEMBERS OF THE REGIONAL SCIENTIFIC AND TECHNICAL ADVISORY 
COMMITTEE (STAC) 

Mr Jan Betlem 
Task Manager/UNEP 
Division of GEF Coordination 
Nairobi 
KENYA 
 
  



WHO-EM/MAL/364/E 
Page 25 

 

Dr Lama Jalouk 
Director, Leishmaniasis Programme 
Ministry of Health 
Aleppo 
SYRIAN ARAB REPUBLIC 
 
Dr Salim Alwahaibi 
Director, Department of Enviromental and Occupational Health 
Ministry of Health 
Muscat 
OMAN 
 
Dr Abolhassan Nadim 
Professor 
Iranian Academy of Medical Sciences 
Teheran 
ISLAMIC REPUBLIC OF IRAN 
 
Mr Richard Thompson 
Technical Officer, Pesticide Risk Reduction Group 
Food and Agriculture Organization of the United Nations 
Rome 
ITALY 
 
Dr Joshua Otto Yukich 
Research Assistant Professor 
Tulane University School of Public Health and Tropical Medicine 
New Orleans 
UNITED STATES OF AMERICA 
 
Dr Morteza Zaim * 
Scientist and Team Leader 
Control of Neglected Tropical Diseases 
WHO/HQ 
SWITZERLAND 
 
Dr Mark William Rowland * 
Reader in Public Health Entomology and Malaria Control 
London School of Hygiene and Tropical Medicine 
London 
UNITED KINGDOM 
1 
* Unable to attend 



WHO-EM/MAL/364/E 
Page 26 

 

Dr Jaouad Mahjour1* 
Director, Communicable Disease Control 
WHO/EMRO 
Cairo 
EGYPT 
 
Mr Robert Bos * 
Coordinator, Water, Sanitation, Hygiene and Health 
WHO/HQ 
Geneva, Switzerland 
 
Dr Amal Bassili* 
Focal Point TDR and STB Surveillance Officer 
WHO/EMRO 
Cairo 
EGYPT 
 
Dr Giancarlo Majori* 
Director, Vector Borne Diseases and International Health 
Istituto Superiore di Sanità 
Rome 
ITALY 
 

WHO TEMPORARY ADVISERS 
 

Dr Immo Kleinschmidt 
Senior Lecturer in Medical Statistics and Epidemiology 
London School of Hygiene and Tropical Medicine 
LONDON 
UNITED KINGDOM 
 
Dr Ahmad Raeisi 
National Programme Manager for Malaria Control and Assistant Professor 
Ministry of Health and Medical Education 
Teheran 
ISLAMIC REPUBLIC OF IRAN 
 
Dr Samira Eleryani 
Assistant Professor of Entomology and Parasitology 
University of Sanaa 
YEMEN 

                                                 

1* Unable to attend 



WHO-EM/MAL/364/E 
Page 27 

 

Dr Mustafa Benouna 
Sanitary Engineer 
Rabat 
MOROCCO 
 
Mr Brent Thomas 
Vector Group 
Liverpool School of Tropical Medicine 
UNITED KINGDOM 

WHO SECRETARIAT 
 

Dr Said Youssouf, WHO Representative, Morocco 
Dr Abraham Mnzava, Regional Adviser, Vector Biology and Control, Communicable Disease 
Control, WHO/EMRO 
Dr Mohamed Elmi, Coordinator, Environmental Health, Division of Health Protection and 
Promotion, WHO/EMRO 
Dr Hoda Atta, Regional Adviser, Roll Back Malaria, Division of Communicable Disease 
Control, WHO/EMRO 
Dr Birknesh Ameneshewa, IVM Coordinator, Protection of the Human and Environment, 
WHO/AFRO, Harare, Zimbabwe 
Dr ElKhalifa Salaheldin, Technical Officer, Vector Biology and Control, Communicable 
Disease Control, WHO/EMRO 
Ms Stephanie Guillaneux, Technical Officer, Global Malaria Programme, WHO/HQ 
Dr Mohamoud Wais, Technical Officer, WHO Sudan 
Dr Mustafa Kamal, Technical Officer, WHO Yemen 
Dr Aicha Jabr, Technical Officer, WHO Syria 
Mr Ibrahim Quakrim, IT Specialist, WHO Morocco 
Mrs Mervat Sheta, Administrative Assistant, Division of Communicable Disease Control, 
WHO/EMRO 
Ms Eman Omran, Secretary, Division of Communicable Disease Control, WHO/EMRO 


