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CONSOLIDATION PHASE
The attack phase of malaria eradication program in Sultanate of Oman continued for an average of      5 years in all regions. Total coverage of all potential breeding places of anopheles vector with weekly larviciding using Temephos was the main strategy during attack phase, along with efficient cases detection, notification, radical treatment and follow up.

By the end of 1999, there was an evidence of complete interruption of malaria transmission in Oman , API in 2000 was 2.9 / 10000 of population including imported cases. If only the introduced cases are considered, the API will be: 0.025 / 10000 which is far less than required ratio to start consolidation phases 

In 2000, we have detected 694 cases, 6 of them were introduced, while introduced cases in 2001 were only 2 out of 635 confirmed cases reported. 

In 2002 out of 590 lab. Confirmed cases, 6 cases were introduced. (Table 1).

Table ( 1 ), Classification of imported malaria cases in Oman according to country of origin 

	year
	Imported from
	Intr
	Cry
	To

	
	Tanzania
	Sudan
	Other African countries
	India
	Pakistan
	Banglad.
	Afgan.
	Other Asian countries..
	
	
	

	1999
	290
	95
	27
	204
	154
	73
	11
	13
	30
	4
	901

	2000
	195
	50
	28
	143
	180
	57
	7
	24
	6
	4
	694

	2001
	183
	22
	17
	132
	206
	48
	7
	15
	2
	3
	635

	2002
	182
	16
	13
	127
	197
	29
	8
	11
	6
	1
	590


EPIDEMIOLOGICAL SURVELLANCE 1999 – 2002 

      1 ) The search for cases : 

            A – Passive cases detection : 

All the treating doctors in governmental and private health institutions have been oriented about the criteria to select the individuals most likely to be malaria cases , and who should have their blood examined .

 The results of blood slides examination conducted as PCD are shown in ( table 2, 3 ).  

 A detailed study to improve cases detection by private clinics in Oman is being carried out during this year ( 2003 ) in co-ordination with WHO.

Table ( 2 ) , Result of Blood Slide Examined by governmental health institutions in Oman

	Year
	No.Exam.
	Positive slides
	SPR %

	
	
	Pf
	Pv
	Other
	Total
	

	1999
	341504
	200
	231
	13
	444
	0.13

	2000
	337312
	126
	180
	9
	315
	0.09

	2001
	363432
	108
	184
	7
	299
	0.08

	2002
	341844
	99
	179
	5
	283
	0.08


       Table ( 3 ) , Result of Blood Slide Examined by private health institutions in Oman

	Year
	No.Exam.
	Positive slides
	SPR %

	
	
	Pf
	Pv
	Other
	Total
	

	1999
	45975
	24
	158
	2
	184
	0.4

	2000
	46580
	25
	155
	2
	182
	0.4

	2001
	51175
	24
	134
	4
	162
	0.32

	2002
	59203
	29
	110
	0
	139
	0.23


           B  - Active cases detection  :

During the years 1999 , 2000 , 2001 and 2002 , The malaria cases imported from Africa represented  45.7 % ,39 %  ,35 %, and 35.8% of total cases reported  respectively  .

P. falciparum cases represented 88.3% , 88 % , 91 % , and 92 % of the cases imported from Africa during the same period respectively .

To detect such cases early enough to prevent complications and transmission, we are conducting the following measures: 

                    ·   All passengers arriving at SEEB INTERNATIONAL AIRPORT (Muscat) are 

                          examined for malaria using ICT test at the airport, Any positive case is treated

                          radically and followed up. . (Table 4).

                    ·   All the negative arrivals are followed weekly for one month to detect cases who were

                          in incubation period. (Table 4)  

                    ·   Although all the cases have received radical treatment. All the cases are followed to

                         detect relapses and recrudescence. (Table 4). 

Indian subcontinent represents the main source of imported malaria cases in Oman. P vivax is predominant in these countries, although a considerable number of P.falciparum cases are reported in Oman from these countries during the last three years .

In the years 1999, 2000, and 2001 the expatriate represented 25.6 % , 26% and 26.3% of the total population of Oman respectively , The majority of these expatriates are originated from India , Pakistan , and Bangladesh . Private clinics play the major role in detecting such cases .Nevertheless, there are sources of ACD for these cases, these sources are:

                     ·   CDCS attendants, while renewing their labor cards annually, all expatriate workers are

                            examined for malaria.                            

                     ·   Expatriate surveys, in the areas where large numbers of expatriates are living (camps,

                            industrial areas – etc).

                     ·   Village surveys, conducted in the farms where the majority of workers are from the 

                            mentioned countries.

                     ·   All the contacts of malaria cases are examined for malaria (after intrinsic and extrinsic

                            incubation period ).

School survey was conducted annually till 2000 , when it has been stopped after losing its sensitivity.   

 Table ( 4 ) ,Result of Active Cases Detection  (  ACD  ) ,  In OMAN

	Year
	Source
	No.of slides
	Positive Slides
	SPR %

	
	
	
	Pf
	Pv
	Other
	Total
	

	1999
	Airport screening
	11694
	164
	5
	13
	182
	1.6

	
	F.U of –ve arrival
	1157
	50
	1
	1
	52
	4.5

	
	Contact survey
	10546
	12
	8
	0
	20
	0.2

	
	CDCS survey
	44634
	1
	2
	0
	3
	0.007

	
	Other ACD
	40583
	5
	11
	0
	16
	0.04

	2000
	Airport screening
	11042
	118
	0
	2
	120
	1.1

	
	F.U of –ve arrival
	3910
	35
	2
	0
	37
	1

	
	Contact survey
	11156
	2
	14
	0
	16
	0.14

	
	CDCS survey
	47555
	2
	5
	0
	7
	0.014

	
	Other ACD
	43085
	8
	9
	0
	17
	0.04

	2001
	Airport screening
	11958
	112
	1
	2
	115
	1

	
	F.U of –ve arrival
	3754
	24
	0
	0
	24
	0.6

	
	Contact survey
	11049
	7
	7
	0
	14
	0.13

	
	CDCS survey
	65616
	0
	0
	0
	0
	0

	
	Other ACD-no sch
	14568
	9
	9
	0
	18
	0.12

	2002
	Airport screening
	12122
	91
	1
	0
	92
	0.76

	
	F.U of –ve arrival
	4629
	30
	0
	4
	34
	0.73

	
	Contact survey
	8931
	9
	9
	0
	18
	0.2

	
	CDCS survey
	54307
	0
	2
	0
	2
	0.004

	
	Other ACD-no sch
	19790
	8
	14
	0
	22
	0.11


2) Investigating positive cases:

As soon as a malaria case  is diagnosed , the local unit incharge , the regional incharge , and DEH&ME will be informed by phone or fax on a special Performa “ Malaria case notification form “. 

Immediately , the regional team will start the following measures :

                     ·   Start treatment of the case as per our drug policy.

                     ·   Get full history of the patient (past history, travel history, etc).

                     ·   Adult mosquito collection and sending for dissection and classification.

                     ·   Larval cross checking.

                     ·   Applying vector control measures according to entomological surveys results.

                     ·   Examining the contacts when indicated.

                     ·   Classifying the case.

                  ·   Follow up for the patient to ensure radical cure and for the focus
VECTOR CONTROL OPERATIONS 

With the beginning of 2000, the number of spray men working in the field was not more than 20% of the number during attack phase.

 The Sultanate of Oman was divided into 3 areas: high risk area, medium risk area, and low risk area considering the entomological and epidemiological factors.

Vector control operation continued in high risk area in specific periods of the year .

The operations were conducted also in selected places of the medium risk area.

 while the other area has been supervised periodically.

ENTOMOLOGICAL SERVICES AND VECTOR INVESTIGATION 1999 – 2002

Major attention was to develop / prepare peripheral units to take up responsibilities of evaluation of the field operations. In addition malaria cases and foci were investigated to reveal entomological factors of transmission.

Attention was also focused on border areas of the Sultanate, UAE, and Yemen.

 Monitoring of vector susceptibility to insecticides continued and some incipient tolerance of Abate in An.stephensi was noticed.

With the advancement of National Malaria eradication status (consolidation), importance of  role / responsibilities of Entomology also increased. Focus was on attending to incipient technical problems like insecticide tolerance, resurgence of vector densities  ,  etc.

Investigation of odd outbreaks, watch on international borders and observations of temporal changes in vector behaviors became more important.

However, more significant attention, shift, during the years 2001 and 2002 was to conduct field researches which could help to evolve suitable course of action for late consolidation phase and maintenance phase.

Most significant was WHO supported field research project in Barka to test three larviciding based strategies of vector control

Malaria vector control through three larviciding strategies

Abstract

 A field study carried out during 2002, to test three larviciding – based strategies of vector control in order to assess efficiency and cost effectiveness of each. Poly 1, i.e. using half amount of abate (0.5ppm) every week, instead of normal weekly dose of 1 ppm currently used in National Malaria Eradication Programme ,was found to be as effective as the full dose. Second approach was to apply full dose (one ppm) but fortnightly. It was not that effective as compared to half dose or even third approach i.e. treating only vector larval positive sites

While the third method was to search for vector larvae and treat only those breeding places which revealed anopheline larva. This system was found to be better than fortnightly spray but less effective than half dose treatment. Efficiency wise, 0.5 ppm weekly treatment approach appears to be superior most among the three tested methods. 

Conclusions 

1. Half dose ( 0.5 ppm ) was more effective among the three strategies. This strategy had involved 50% less Temephos, meaning reduction of 50% cost of lavicide.Secondly, it was environmentally safer than normal dose.
2. Larval survey and treatment of positive sites only strategy had reduced use of lavicide by 95%.Environmently, the method was far more safe since negligible amount of larvicide were used .but labour cost and transport expenses were much higher than other approaches. Modified methodology could be tested.
3. Fortnightly cycle was most economical, but least effective comparatively.
4. There was significant evidence that certain breeding sites (forms/premises) were favorite for vector breeding.
Recommendations

1. Since 0.5 ppm dose was as good as one ppm and fortnightly regime was also giving good control of vector breeding, it was suggested that half dose may be tried for two-week cycle, which would further economize vector control operations.
2. It has been observed that the particular breeding places were ''favorite'' for vector breeding. It was suggested to take up 3-4 days darak areas in which selected exclusive spray of such sites to be undertaken and overall impact to be observed.
3. Survey and treatment of vector larval positive sites strategy was effective /safe, but the methodology as such was expensive .Approach could be modified and tested for its practical value in economic way.

ENTOMOLOGICAL SERVICES AND VECTOR INVESTIGATION 2003

Present malaria Eradication status displays ideal  / typical  late consolidation, all set for maintenance. Therefore it was considered lucid to appraise roll of entomology to suit present and future needs. This document to delineates future entomological needs and transform existing infrastructure, manpower and technical know-how to achieve redefined aims.

Following cardinal objectives shall be perused.

1. Continue mandatory entomological service to on going National Malaria Eradication programme, but with decentralized curtailed and modified approach.

2. Start fundamental work on other arthropod diseases and collect essential information regarding vectors.

Suggested entomological work plan at various levels is:

Unit / Wilayate

1. Larval survey

So far at unit level, each part of all daraks were examined 2-3 times every month. Regional teams crosschecked whole area once in one month/or two months.

DEH&ME teams, while on visits to Regions conducted larval crosschecking.

THE PRINCIPAL OBJECTIVE WAS ''MAXIMUM'' SEARCH FOR VECTOR BREEDING AND ITS RECTIFICATION

Now, this policy shall be dispensed with and VECTOR BREEDING ''TRENDS" SHALL BE MONITORED. It shall be the responsibility of wilayat exclusively.

Regional teams shall provide supervisory assistance.

Mechanism 

In each wilayat, 2-3 indicator stations (representing topographic characters, and other criteria given in Annex 1) shall be selected and fixed for regular fortnightly larval survey by unit team. Since these station shall be known to every body and there would be a tendency to keep them ''clean'' of larvae, random spots shall be conducted to confirm results.(vector breeding trends).These spots shall not be fixed ,rather changed in each survey exercise. Thus for each wilayat it would be mandatory to survey ''2 fixed 'stations and 2 random spot checks (2 to 3 days field work) every month.

2. Antilarval operation evaluation Daraks or subsectors under larviciding shall remain under assessment.

At least 10 such spots shall be surveyed every month, at random to chick larviciding.

3. Adult vector survey

In 2001, this weekly study was launched at unit level with the objective to observe relationship between vector prevalence and some of environmental factors.

Concerned muraqbeen/mollahazeen were trained at the end of year 2001, follow-up assessment was conducted .Due to certain logistic/administrative difficulties progress was found to be disappointing.

Within technical margins protocol was modified (changed to fortnightly observation), and thanks to Regional authorities for their logistic support, during 2002, development was significant. Information collection especially, from Batinah, and Al-Dhahira Regions have been encouraging.

In conclusion, this study shall continue during 2003.Climatic record wherein make room for observations to be based on monthly basis .

4. Focus investigation

As part of epidemiological investigation of malaria case, unit team shall immediately search for vectors breeding, and adult vector in and around (1/2 kilometer) positive house.

Region

1. Process/classify all the material received from field

2. Prepare report and forward it to DEH&ME.

3. Assist DEH&ME Team in work on arthropod-borne disease and their vectors.

DEH&ME

Present satisfactory status of malaria eradication provides some room for entomological services to attend to other vector-borne disease also. Therefore, it's proposed to take up preliminary work of vector surveys with existing recourses and manpower. It shall help in establishing infrastructure for the future to deal with important arthropod-disease control.

Mosquitoes, ticks, mites, lice tsetse flies, kissing bugs, phlebotomine sandfiles,fleas and deer flies transmit several diseases all over the world. Tropics and sub-tropics are, because of conducive climate, more favorable for majority vectors.

Several arthropods having potential of disease transmission are found in the Sultanate of Oman but they have not been well documented or studied in relation to disease.

Initially, we plan to survey and document culicine fauna which plays important role in transmitting several arboviruses, filarial, culex spp) dengue fever, yellow fever, chikangunya, and other arbovirus(Aedes) .

Mechanism

Fauna mapping: Collect larvae/adult culicine by larval survey, flitting, window traps and landing on man.

Resting habits: By outlet window trap and blood digestion stage observation.

Relation disease: With collaboration of other institution.

Control methodology: Considering resting habits and response to various insecticides.

Other Vectors

Preliminary information on other arthropods and their importance shall be collected to select some of them for future studies, next year.

Training

Training to work with culicine shall be arranged at DEH&ME. None of the present technician is trained for working with other arthropods of medical importance. Unfortunately local training facilities are not available. The Director of DEH&ME is making arrangement to get 2-3 technicians trained abroad in medical entomology.

Malaria

1. Focus Investigation

Foremost job would be to thoroughly investigate''active foci''. Determine reasons and suggested remedial measures. It would be initiated immediately after the preliminary investigation by regional teams and if local transmission suspected or indicate.

2. Monitoring of susceptibility of vectors to larvicides/adulticides would be another important responsibility. Certain incipient tolerance, particularly in An. Stephensi has been noticed from North Sharquya and Masirah, North Batinah, Buraimi, and Seeb. During 2003 status would be confirmed in these areas. In other places, tests shall be repeated to observe temporal changed, if any.

Major objective of this exercise would be to confirm that there is not technical problem in using Abate. If other wise, suggest alternative in emergency situations.

3. Operational Field Research

· Vulnerable Area Study

Some selected past active foci shall be monitored for vectors and malaria reservoir in addition to other vital epidemiological factors to perceive conditions leading to malaria transmission. Detailed protocol is under preparation

· Determine vector capacity

In the absence of active transmission, it is particularly with conventional methods, rather difficult to conclude such parameters. However, with latest sophisticated techniques an attempt would be made to grade four local important Anopheline species.

CRITERIA FOR SELECTION OF FIXED STATION AND RANDUM SPOT CHECKS

1- Study village should be of moderate size, around 100 – 150 houses.

2- Should be true representative of ecological area (mountainous, coastal, or oasis).

3- Have malaria endemic history and preferably rich in expatriates at present.

4- Rich in vector breeding potential.

5- Better located in suspended darak without any intervention (larviciding, fish, etc).

