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INTRODUCTION

Bahrain has achieved interruption of local malaria transmission since 1980, and therefore classified as a country from Group1. Keeping this great achievement is an important objective as part of malaria control strategy. Malaria and vector control operations are now directed within Roll Back Malaria framework toward better and successful situation of control. 

DETECTION AND REPORTING OF MALARIA CASES
Malaria cases are passively detected through governmental and private hospitals, health centres and clinics. Confirmed cases (by examination of blood smears) are notified to Communicable Diseases Section in Public Health Directorate, through which notified cases are then reported to Vector and Malaria Control Group.

The number of slides examined for malaria by all hospitals, health centres, clinics and medical laboratories was 1861 in 2002, compared to 1825 in 2001. There were almost equal percentages of positive slides out of total examined in 2002 and 2001, which were 7.90% and 7.40% respectively.
PRORESSIVE REDUCTION OF MALARIA INCEDENCE  

An obvious gradual decrease in number of malaria cases has been achieved annually and still being progressed until the end of the year 2002. (Figure 1) 

Figure 1
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MALARIA CASES IN 2002

In 2002, a total of only 45 new malaria cases were reported to us with no relapsing cases. Compared to 54 new cases and 1 relapsed case reported during 2001. 

All new cases were imported, mainly from Indian Subcontinent (Pakistan & India) with few cases from African or Asian regions. (Figure 2) 

Only 2 cases were Bahraini, one is Sudani origin who imported the falciparum infection from his original home-country Sudan, and the other patient was a Pakistani origin who also imported the vivax infection from Pakistan. Both were have the Bahraini nationality.

Figure 2
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In 2001, 14.81% of the cases were falciparum and 85.19% were vivax. While there were 31.11% falciparum type and 66.67% were vivax type and 2.22 were of mix infection (vivax and falciparum) in 2002. 

On the other hand, in 2001, 90.74% of the total reported cases were imported from Pakistan (57.41%), and from India (33.33%).  The remained cases were imported from Sudan (5.00%) and Ethiopia. But in 2002, 84.45% of all the cases were from Pakistan (55.56%) and India (28.89%). The rest of cases were from Sudan (6.67%), Yemen (2.22%), Ghana (2.22%), and Guinea (2.22%). 
 In relation to the age-groups of patients, it was found that in 2002 and 2001 respectively, 6.67% & 11.11% of malaria Patients were below 5 years of age; 11.11% & 12.96% were above 44 years old; but the majority of reported cases (82.22 & 75.93%) were within the age range of 5 to 44 years old. (Figure 3) 

Figure 3
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Comparing the number of malaria cases with the estimated population for 2001 within similar age groups, the incidences of cases among age groups (a case per 1000) were found to be.0.037 and 0.074 for the age group 0-4 years in 2002 and 2001 respectively. The highest incidences found within the age group 25-34 were 0.227 in 2002 and 0.156 in 2001. The lowest incidences however, were 0.000 in ages 55 to 64 in 2002 and 0.035 in ages between 45 and 54 in 2001. (Figure 4) 

Figure 4
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IMPLEMENTING ROLL BACK MALARIA

In addition to the efforts by the Ministry of Health to control malaria vector and other insect vectors through an intensive integrated control measures, combining regular larval control, Adult control campaigns, malaria surveillance and prompt treatment of positive cases of malaria, a Roll back Malaria strategy is being implemented through additional coordinated efforts. 

Steps towards Roll Back Malaria

( Encouraging the public participation to improving the environment and eradication of susceptible mosquitoes breeding spots.

( Entomology team is being directed toward evaluation of the status of malaria vectors in the country, in order to make use of field study results as guidelines for further planning and reorientations of control measures.

( Strengthening the collaboration between governmental parties with close relations to improvement and protection of the environment through continuation of efforts done by committees that facilitate actions to be taken on time.

( As a crucial element of Roll Back Malaria, community participation is being activated through wide range of educational programs. These programs are directed to youths in clubs and to school students. The aim is to create awareness about malaria, insect-born diseases and general environmental hygiene. 

( New more effective and environmental friendly larval control methods (like the us of Bt biocide) is being applied to reduce the use of chemical larvicides and to avoid the formation of resistant strains of malaria vectors.    

ANTIMALARIALS AND NATIONAL TREATEMENT POLICY

In accordance with the Treatment Policy distributed to all private and governmental medical sectors as “Guidelines for the Management of Malaria in Bahrain”, Treatment strategy of malaria may be summarized as follow:

A. Uncomplicated Malaria 

A.1.  First Line Treatment

Chloroquine is to be given as 3-day course starting with 600mg/kg followed by 300mg/kg 6 hrs later on the 1st day, and 300mg/kg on the 2nd and 3rd days. Provided that any lost through vomiting should be replaced by additional doses.

Premaquine is to be given to prevent relapses in P. vivax, P. malariae and P. ovale infections. The doses are 15mg per day on 4th to 17th days, except for the pregnant women and those with G6PD deficiency. 

Quinine Salt, (sulphate, hydrochloride, dihydrochloride), can be used during pregnancy and in G6PD patients with care that women do not become hypoglycemic.   
Tetracycline or Doxycycline are given to enhance the curative effects of quinine.  

A.2.   Second Line Treatment
Mefloquine, is considered as suitable alternative to regimens using quinine for the treatment of Chloroquine-resistant or multidrug-resistant stains of P. falciparum.  Mefloquine is used in combination with artemisinin compounds. It can only be used for patients who can take oral medication, as there are no other formulations available.

As recommended by the WHO, mefloquine dose is 15mg base/kg to maximum of 1000mg base/kg to be given as a single dose or in two divided doses 12 hours apart.

Fansidar is also considered as suitable alternative to regimens using quinine for the treatment of Chloroquine-resistant P. falciparum infections, as a combination of 75mg Pyremethamine with 500mg Sulfadoxine.  Fansidar is given as an adult dose of 3 tablets with or without a short course of oral quinine.

B. Severe or complicated Malaria 

The cornerstones of management of severe malaria are prompt diagnosis, early administration of effective parental antimalarial drugs (quinine dihydrochloride or guanidine diluted in saline, glucose or plasma) and intensive medical care. 

As a general management for sever and complicated malaria cases, the following measures should be applied to all patients:

· Antimalarial drugs should be started parenterally.

· Patients should be admitted to ICU.

· Frequent monitoring for hypoglycemia is important.

· Monitor urine output and look for appearance of black urine.

· Reduce high body temperature  (> 39° C).

· Blood cultures if the patient goes int shock while undergoing treatment.

· Administer a prophylactic anticonvulsant eg. Phenobarbital sodium 10-15 mg/kg I.M.

· Avoid drugs that increase gastrointestinal bleeding such as aspirin and corticosteroids.

CONTROL OF MALARIA VECTORS

Mosquito breeding is routinely controlled by physical methods (cleaning or filling of garden channels and wells) as a first choice of antilearval. Biological control by introduction of larvivorous fish Aphanias dispar as a second choice of antilarval action. The applicability of this option has became very limited due to decrease in suitable fresh and clean water collections in which fish can survive, the gradual increase of salinity of natural water all over the kingdom. 

The use of larvicidal oil (Diesel Oil + 0.2% Surfactant) was the main and the most effective way of controlling mosquito larvae, until the beginning of 2002. In addition, a pyrethroid insecticide is added to the Larvicidal oil to step-up the killing power, where oil film is broken by highly organic contents or/and salinity of the water in some breeding spots. Abate is also used for breeding places where oil is not applicable or not recommended. 

Alternative larvicides are being evaluated for efficacy and cost-effectiveness. The use of bacterial larvicide (VECTOBAC 12AS) that is based on Bacillus thuringiensis israeliensis (Bti) was put into trial since the beginning of 2002, and still being compared with Temephos as alternatives to the larvicidal oil and other chemical larvicides being used to control mosquito larvae. (Figure 5) 
 Figure 5

	INSECTICIDES USED TO CONTROL MOSQUITO LARVAE 1997 - 2002

	INSECTICIDE
	USED AS
	 UNIT
	1997
	1998
	1999
	2000
	2001
	2002

	K-Othrine 3.5 TF
	Larvicide
	Lit.
	450 
	310 
	125 
	200 
	450 
	329 

	 Abate 500 E.C.
	Larvicide
	Lit.
	1,575 
	380 
	680 
	600 
	880 
	180 

	 Abate 1% S. Granules
	Larvicide
	Kg.
	1,000 
	700 
	625 
	725 
	900 
	500 

	Vectobac (Bti) Biocide
	Larvicide
	Lit.
	0 
	0 
	0 
	0 
	0 
	200 

	 Triton X-45 concentrate
	Oil Spreader
	Lit.
	800 
	150 
	175 
	325 
	145 
	220 

	 Diesel Oil  ( Qty. x 1000 )
	Larvicidal Oil
	Lit.
	180 
	182 
	170 
	192 
	199 
	190 


The efficiency of controlling mosquito breeding is measured by percentages of positive Anopheline and Culecine breeding spots discovered after routine antilarval measures. The percent of positive breeding spots found in the year 2002 were 0.08% and 2.23% for Anopheline and Culecine respectively, compared with 0.11% Anopheline and 2.86% Culecine breeding spots found in 2001. (Figure 6)

Figure 6

	Examined and % positive Breeding Spots for Anopheline 2001-2002

	Area Name
	Area Number
	Examined 2001
	Examined 2002
	% Positive
	% Positive

	
	
	
	
	2001
	2002

	  Hidd+ Muharraq
	1+2
	12374
	10799
	0.01
	0.00

	  Manama+Man.West
	3
	19312
	15397
	0.05
	0.03

	  Jidhafs+ Northern
	4+5
	30092
	26370
	0.24
	0.16

	  Sirtra
	6
	4950
	5257
	0.02
	0.15

	  Central+ Issa Town
	7+8
	25674
	26939
	0.04
	0.04

	  Raffa
	9
	11005
	14816
	0.05
	0.10

	  Western+ Ham.Town
	10+12
	18200
	18649
	0.16
	0.11

	Vertical Totals
	121607
	118227
	0.11
	0.08


Comparing the number of positive Anopheline breeding spots recorded in 2002 with that recorded in 2001, an obvious decrease was noticed in all areas except Sitra and Raffa, were a slight increase was noted. (Figure 7) 

Figure 7
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However, despite the increase in number of susceptible breeding spots examined from 39807 spots in 2001 to 118227 spots in 2002, the overall percentage decreased from 0.11% to 0.08% for Anopheline and from 2.86% to 2.23% for Culecine.  (Figure 8) 

Figure 8
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 Adult mosquitoes are controlled by fogging, ULV spray and by residual spraying using pyrethroidal formulations. One or more of these applications were practiced as protective action in all areas where Anopheline breeding is detected, where malaria cases are recorded, in and around residence camps of expatriates coming from malarious countries, and in some schools, particularly when are located near by such places.  It must be noted here that the use of MALATHION as residual spray has been phases out in the kingdom since the beginning of 2001. Malathion was used in Bahrain for more than 20 years and therefore is no longer recommended. The present policy is to replace hazardous groups of insecticides like Chlorinated hydrocarbons, Organophosphates and Carbamates with more friendly chemical groups like pyrethroids, IGRs or safe biocides. Therefore, either Deltamethrin or Permethrine based insecticides are used for residual spray purposes.

TESTING THE EFFICACY OF LARVICIDES

Testing Bti vs. conventional larval control methods

Lab Test Results:

VECTOBAC 12AS that is based on Bacillus thurengientses israeliensis (Bti) was tested for efficacy against other conventional larviciding methods being used in Bahrain since a long time. Two experiments were conducted, first it was tested in the entomology laboratory and compared at same conditions with Temephos. They were both found very effective against mosquito larvae collected from the field. They both scored 100% mortality after being exposed to treated water for 24 hours.

Field Test Results:

VECTOBAC 12AS was also used in selected areas where all other antilarval measures were stopped to study the efficacy of this biocide. The number of positive mosquito breeding spots in treated areas was recorded every two weeks in areas under review.  The results were then compared with number of positive breeding spots recorded in the same areas during the same period of the previous year when conventional antilarval measures were applied. 

Overall Assessment

The overall assessment for the efficacy of larvicidal oil, Temephos and Vectobac was that all are effective methods to control mosquito larvae. The Bti is considered to be the first choice as more safe and environmentally friendly larvicide that can be used in most breeding particularly fresh water collections and water used for irrigation and washing of vegetable fields. However, as no resistance was recorded to Temephos, the later will also be used as it is more cost-effective than Bti. On the other side, the use of larvicidal oil will be limited to some areas where there are no justified reasons to avoid it.

End of Report, 8 May 2003.
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Table 16

		Anrep2002-Table 16

		Progress Indicators of  Malaria and Mosquito Control Operations

		INDICATOR		1995		1996		1997		1998		1999		2000		2001		2002

		No. of Breeding Spots Examined for Mosquito Breeding		199,239		176,794		165,357		161,538		137,228		135,507		121,607		118,227

		No. of Positive Breeding Spots for Anopheline		53		66		51		43		36		110		130		89

		No. of Positive Breeding Spots for Culicine		5,520		4,295		3,735		2,466		3,232		3,542		3,479		2,641

		% +ve Anopheline		0.03		0.04		0.03		0.03		0.03		0.08		0.11		0.08

		% +ve Culicine		2.77		2.43		2.26		1.53		2.36		2.61		2.86		2.23

		No. of Slides Examiened for Malaria Parasites		2,180		2,752		2,337		2,535		2,326		1,636		1,825		1,861

		No. +ve Slides		260		320		253		266		181		127		135		147

		% +ve of total examined		11.93		11.63		10.83		10.49		7.78		7.76		7.40		7.90

		No. of Malaria Cases (vivax)		161		144		141		110		65		53		47		30

		No. of Malaria Cases (falciparam)		27		23		21		19		14		5		8		14

		No. of Malaria Cases (others)		4		0		0		2		0		0		0		1

		Total Malaria Cases		192		167		162		131		79		58		55		45
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Malaria Cases by age and type

		Anrep2002-Table 14

		Reported Malaria Cases by Age Groups and Type 2001-2002

		Age group		2001		Reported Cases										2002		Reported Cases

				Population		P.v		P.f		Other		Total		Per 1000		Population		P.v		P.f		Other		Total		Per 1000

		00    TO    04		81,305		5		1		0		6		0.074		81,305		2		1		0		3		0.037

		05    TO    14		154,101		9		2		0		11		0.071		154,101		6		1		0		7		0.045

		15    TO    24		109,560		8		2		0		10		0.091		109,560		9		0		0		9		0.082

		25    TO    34		83,575		13		0		0		13		0.156		83,575		9		9		1		19		0.227

		35    TO    44		93,383		5		2		0		7		0.075		93,383		1		2		0		3		0.032

		45    TO    54		85,676		2		1		0		3		0.035		85,676		3		1		0		4		0.047

		55    TO    64		37,419		3		0		0		3		0.080		37,419		0		0		0		0		0.000

		65  ++++		22,469		1		0		0		1		0.045		22,469		0		0		0		0		0.000

		Totals		667,488		46		8		0		54		0.081		667,488		30		14		1		45		0.067
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Graph 01

		Examined Places and Positive Mosquito Breeding Spots  2000 - 2001

		Area		AREA		2001		2002

		1		Muharraq		66		62

		2		Manama		333		229

		3		Jidhafs & Nothern		2091		1493

		4		Sitra areas		120		128

		5		Central & Issa Town		372		216

		6		Western & Hamad Town		391		321

		7		Raffa		236		281

		TOTAL				3609		2730
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Table 13

		Anrep2002-Table 13

		Imported Malaria Cases by Age groupes

		2001 <==> 2002

		Age Group		2001								2002

				Bahraini		Non-Bah.		Total		%		Bahraini		Non-Bah.		Total		%

		00    TO    04				6		6		11.11				3		3		6.67

		05    TO    14				11		11		20.37		1		6		7		15.56

		15    TO    24				10		10		18.52				9		9		20.00

		25    TO    34				13		13		24.07		1		17		18		40.00

		35    TO    44				7		7		12.96				3		3		6.67

		45    TO    54				3		3		5.56				4		4		8.89

		55    TO    64		1		2		3		5.56				1		1		2.22

		65     ++++				1		1		1.85						0		0.00

		Totals		1		53		54		100.00		2		43		45		100.00

		% Below 5 years								11.11								6.67

		% Above 44 years								12.96								11.11

		% of Other Ages								75.93								82.22

		Totals								100.00								100.00



Abdulla Alsitrawi:
59 years old,
Pakistani origin.
Imported from Pakistan.
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Table 11

		Anrep2002-Table 11

		REPORTED  NEW MALARIA CASES BY ORIGIN AND TYPE

		2001 <==> 2002

		Country		2001														2002

		of Origin		P.v.		P.f.		P.m		P.o		Mix		Total		Percent		P.v.		P.f.		P.m		P.o		Mix		Total		Percent

		India		17		1		0		0		0		18		33.33		10		3		0		0		0		13.00		28.89

		Pakistan		26		5		0		0		0		31		57.41		19		6		0		0		0		25.00		55.56

		Ethiobia		1		0		0		0		0		1		1.85		0		0		0		0		0		0.00		0.00

		Sudan		1		1		0		0		0		2		3.70		1		2		0		0		0		3.00		6.67

		Yaman		0		0		0		0		0		0		0.00		0		1		0		0		0		1.00		2.22

		Ghana		0		0		0		0		0		0		0.00		0		1		0		0		0		1.00		2.22

		Guinea		0		0		0		0		0		0		0.00		0		1		0		0		0		1.00		2.22

		UnKnown		1		1		0		0		0		2		3.70		0		0		0		0		1		1.00		2.22

		T O T A L S		46		8		0		0		0		54		100		30		14		0		0		1		45		100

		Percentages		85.19		14.81		0.00		0.00		0.00		100.00				66.67		31.11		0.00		0.00		2.22		100.00
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Table-2002

		Anrep2002-Table 02

		Examined and % Positive Mosquito Breeding Spots by Areas 2001-2002

		Area Name		Area Number		Examnd 2001		Examnd 2002						% Culex		% Culex

										2001		2002		2001		2002

		Hidd+ Muharraq		1+2		6476		10799		0.01		0.00		0.53		0.57

		Manama+Man.West		3		0		15397		0.05		0.03		1.68		1.45

		Jidhafs+ Northern		4+5		0		26370		0.24		0.16		6.71		5.50

		Sirtra		6		6769		5257		0.02		0.15		2.40		2.28

		Central+ Issa Town		7+8		19347		26939		0.04		0.04		1.41		0.76

		Raffa		9		-1819		14816		0.05		0.10		2.09		4.46

		Western+ Ham.Town		10+12		9034		18649		0.16		0.11		1.99		1.61

		Vertical Totals				39807		118227		0.11		0.08		2.86		2.23
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