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1.
Malaria and its control
Malaria is one of the most important public health problems in India. Malaria is a serious disease that affects millions every year. About two million cases of malaria were reported in the country last year. Malaria is particularly dangerous for young children and for pregnant women and their unborn children. Malaria is a curable and preventable disease, but it still kills many people. About 1000 people died of malaria in the last year. Effective treatment and disease management strategies exist, which if effectively employed can reduce the burden of disease significantly. This handbook provides simple answers to frequently asked questions about malaria and also guidelines about how various malaria control strategies can be utilized.

What is Malaria?

Malaria is a life-threatening parasitic disease transmitted by mosquitoes. The main manifestation of malaria is fever, usually with shaking chills followed by profuse sweating.

How does Malaria spread?

The malaria parasite is transmitted from person to person through the bite of a female Anopheles mosquito.

How many types of malaria parasites exist?

Malaria is spread by four types of parasites. In India, however, mainly there are two types that cause malaria; these are Plasmodium vivax and Plasmodium falciparum. Though vivax malaria is more common in India, proportion of falciparum malaria cases, which causes many complications including death, is on the rise.

What are the health effects of Malaria?

Malaria causes multiple health problems to its sufferers. Malaria parasites destroy red blood cells and thereby repeated attacks may lead to anemia.  In some cases frequent attacks may progress to jaundice. Some patients of falciparum malaria may develop life-threatening complications like shock, kidney or liver failure. A particularly severe complication is cerebral malaria in which the brain is affected and which usually results in death or brain damage.

What are the signs and symptoms of Malaria?
The most common symptom of malaria is FEVER. The initial symptoms of malaria may be like a viral illness, which include fever, headache, and muscular aches. This is usually (but not always) followed by the typical malaria picture of fever spikes (sudden rise and fall in temperature), chills and rigors. 
How is malaria diagnosed?

In malaria endemic areas in many cases the diagnosis of malaria is made on clinical features of the disease (given above).

However, for a confirmatory diagnosis, blood slide taken from a patient suffering from fever is examined under a microscope for presence of malaria parasite. Last year in the country, about 100 million slides from fever cases were examined for malaria. Out of which about 2 million were found positive for malaria.
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What is the treatment for malaria?

Malaria is completely curable if correct treatment is started in time. The Directorate of National Anti Malaria Program (NAMP) has recommended guidelines to be followed for malaria treatment. These are given below (more detailed guidelines are at Annexure I)
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Presumptive Radical Treatment: to be given to EVERY FEVER CASE in HIGH RISK AREAS

	Age Group
	 Day 1
	Day 2
	Day 3

	
	Chloroquine
	Primaquine
	Chloroquine
	Chloroquine

	0-1 yr
	75mg (1/2 tab)
	 __
	75mg (1/2 tab)
	75mg (1/2 tab)

	1-4 yr
	150mg (1 tab)
	7.5mg
	150mg (1 tab)
	75 mg (1/2 tab)

	4-8 yr
	300mg (2 tab)
	15 mg
	300 mg (2 tab)
	150 mg (1 tab)

	8-14 yr
	450 mg (3 tab)
	30 mg
	450 mg (3 tab)
	225 mg (11/2 tab)

	> 14 yr
	600 mg (4 tab)
	45 mg
	600 mg (4 tab)
	300 mg (2 tab)


	Remember: 
Prompt treatment of malaria saves lives
Prompt treatment of malaria reduces the duration of disease and its harmful effects on the human body
Preventive measures in the community reduce the risk of people getting malaria 


What are the main strategies for malaria control?

There are four main strategies for malaria control:

· Early diagnosis and prompt treatment of fever cases.

· Integrated vector management

· Promotion of personal protection measures like Insecticide Treated Bednets (ITN)

· Bioenvironmental control measures like use of larvivorous fish.

· Indoor Residual Spray - IRS

· Effective intersectoral coordination

Where do the malaria mosquitoes breed?

Malaria mosquitoes may breed in:

· Freshwater or brackish (slightly salty) water, especially if it is stagnant or slow-flowing; 

· Open streams with very slow-flowing water along their banks; 

· [image: image21.png]


Pools of water left on the riverbed after the rains have ended, or as a result of poor water management; 

· Swamps, rice fields, and reservoirs; 

· Small ponds, pools, borrow-pits, canals, and ditches with stagnant water, in and around villages; 

· Animal hoof-prints filled with water; 

· Cisterns (water tanks) for storage of water; and 
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Anything that may collect water--plant pots, old car tyres, etc. 
Individuals and communities can reduce mosquito breeding by the following activities:

· Use sand to fill in pools, ponds, borrow-pits, and hoof-prints in and around the village. 

· Remove discarded containers that might collect water. Cover cisterns (water tanks) with mosquito nets or lids. 

· Clear away vegetation and other matter from the banks of streams--this will speed up the flow of water. 
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Leaking taps, spillage of water around hand-pumps and wells, or poor drains, may cause pools of water. Repairs or improvements to the water supply or drainage system can eliminate these pools.
How can we prevent Malaria? 

There are three main ways to prevent malaria:

i)  Prevent mosquitoes from biting people:
· Sleep under mosquito nets (preferably insecticide-treated); 

ii)  Control mosquito breeding:
· Eliminate places where mosquitoes can lay eggs; 

· Reclaim land by filling and draining; 

· Introduce special fish that eat mosquito larvae; 

· Put special insecticides in the water to kill mosquito larvae. 

iii) Kill adult mosquitoes: Spraying the inside walls of houses with insecticides that kill mosquitoes (spraying should be undertaken in carefully identified areas after consultation with the district malaria authorities and NAMP guidelines should be strictly followed).

2.
Role of NGOs in malaria control

NGOs have an important role to play in malaria control. Even though malaria is prevalent in many large parts of the country, the dynamics of malaria is governed by local factors. Factors like breeding places for mosquitoes, rainfall in the area, sleeping habits of the local community, etc. are crucial determinants of malaria control in an area. This makes involvement of the community perhaps the most important factor in malaria control. Presence of NGOs at the grassroots level means that NGO workers can work with the community and find local solutions for management of malaria on in the area. This effort of working regularly and closely with the community coupled with the technical support of the malaria control program can make a significant dent in the malaria burden. 

What steps can the NGOs take to control malaria?

As mentioned above the National Malaria Control Program has identified key malaria control strategies for country wide implementation. NGOs can assist in effective implementation of these strategies.
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While malaria control activities require to be undertaken round the year, owing to the seasonality in incidence of malaria, special emphasis should be given during the high transmission season. In most parts of the high country the transmission of malaria peaks coinciding with the onset of rains. Therefore activities like insecticide treatment of bed nets, IEC campaigns and indoor residual spray should be initiated before the monsoons.

I. Provision of Early Diagnosis & Prompt Treatment (EDPT).

Early diagnosis and treatment of malaria cases is the key to reduce suffering due to malaria both in terms of its duration and severity. As per NAMP guidelines, every fever case should receive four tablets of chloroquine (adult dose). This treatment is available at all government health centres and with a vast network of health workers and village volunteers.

NGOs’ role in EDPT

· Establishing Drug Distribution Centres. NGOs can leverage their presence and goodwill in the community to motivate and train people at the village level to function as DDCs, who would keep stocks of chloroquine tablets and dispense to fever cases. These tablets are provided free of cost under the NAMP along with registers to keep a simple record of fever cases and tablets distributed and identification signboards.  NGOs through their workers can ensure proper maintenance of records of patients and fever cases to whom chloroquine is dispensed.  This record is to be provided to local health functionaries for replenishment of the stock of chloroquine and NGOs should ensure radical treatment to the cases that are positive for malaria.  Presence of large number of functional volunteers can make a significant contribution in mitigating the suffering due to malaria because early treatment not only reduces the duration of malaria morbidity, it also helps in reducing the chances of development of complications in cases of falciparum malaria.  EDPT along with radical treatment to fever cases in high risk areas is known strategy that reduces malaria transmission and thus reducing malaria incidence in the area.  Treatment Guidelines of NAP are placed at Annexure-I.


· Provision of microscopy services for diagnosis of malaria. Many NGOs run small dispensaries/mobile clinics/hospitals which provide facilities to the poor in remote areas. If these NGOs already have microscopy facility then utilization of the same for screening blood slides for malaria can go a long way in provision of complete and correct treatment for malaria cases. While presumptive treatment is advocated in areas where definite diagnosis of malaria can’t be made.  Ideally correct diagnosis of the type of malaria through microscopy is highly recommended for complete treatment with correct doses of anti-malarials. If this is done on a large scale, it can actually cut down transmission and hence act as a public health measure. 


· Timely referral of patients suffering from severe and complicated malaria

In a small number of patients suffering from malaria, complications can develop, which sometimes prove to be life threatening. In order to prevent complications and deaths due to malaria it is important that some people at the community level are trained in recognition of these signs and symptoms of complicated malaria so that timely referral could be made and precious lives saved. NGOs can identify such volunteers who could be trained in identification of signs of complicated malaria. Also their workers can be trained in identification and referral so that while undertaking their field visits if they come across such a case, they can refer it quickly to an appropriate health facility. Many NGOs have mobile vans/ambulances which could be utilized for transportation of such patients requiring referral to the nearest hospital.


Following are the signs of severe malaria whose presence in a case of fever should alert health workers.


II. Promotion of Insecticide Treated Bednets

A mosquito net is a very good way to protect people from getting malaria. Malaria mosquitoes usually bite from sunset to sunrise.  Therefore mosquito nets are especially effective for protecting pregnant women and young children as these are the vulnerable groups for complications of malaria.  Nets are also good for protecting older children and adults. Malaria is particularly dangerous for young children and pregnant women. It is therefore very important that they use mosquito nets. Mosquito nets provide much better protection if they are treated with insecticide. This insecticide is not harmful to people if used correctly, but it kills mosquitoes and keeps them away from the house. Treated nets also kill bed bugs and other insects. 


Insecticde Treated Bednets (ITNs) have been shown to reduce childhood mortality in malaria endemice areas in many parts of the world. The other added advatnage of ITNs is the mass effect, whereby, usgae of ITNs in large numbers by a community reduce the mosquito population. 

NGOs can promote ITNs by:

· Motivating the community to treat their existing bed nets with insecticides. 

· Since a single bite of an infected mosquito can lead to malaria, it is important that bed nets are used regularly. NGOs can help in motivating and monitoring the regular use of bed nets by the community.

· NGOs working in very remote areas can help in better targetting and distribution of free-of-cost ITNs supplied by the NAMP to the community.  Guidelines distribution of Bednets is placed at Annexure-I.

· Most of the NGOs work through women’s groups/self help groups. They can utilize these groups in making ITNs available to the poor people on installments. Also they can undertake periodic retreatment of bed nets in the community and can charge for operational expense at nominal rates from community for this service.

III. Introduction of larvivorous fish in water bodies.

Larvivorous fish are those varieties of fish that eat mosquito larva as their food. Introduction of these fishes to water bodies where mosquitoes breed therefore is a very good measure for reducing mosquito population. One of the biggest advantages of this method is that it is completely safe and environment friendly. Another advantage of using fish for mosquito control is that these are quite easy to breed and do not requite stringent conditions for growth and multiplication.

Under the NAMP in most of the malaria problem districts and states mother hatcheries have been established where these fishes are reared. From these hatcheries these fishes are transported and introduced in water bodies at the village level.  The Guidelines of Larvivorous Fish are placed at Annexure-IV.


How can NGOs promote larvivorous fish?

· Promotion of larvivorous fish for controlling mosquito breeding requires close cooperation of the community. NGOs can leverage their presence in the community by undertaking introduction of these fishes on a large scale. The malaria causing mosquitoes can’t fly beyond than 2 km from their breeding places, so the greatest advantage could be had by introducing larvivorous fish to water bodies in and around villages/habitations. With the help of the local community mapping of these water bodies could be done and then fishes could be introduced in them.  

· Tying up with the district malaria authorities a programme could be prepared whereby fish from the district mother hatchery could be transported and introduced in these water bodies.  NGOs with mobile dispensaries could take up this activity.  Schools could also be involved.

· Hatcheries could be developed even in small water tanks and NGOs can consider developing fish hatcheries in their office premises, dispensaries or hospitals, etc. for distribution to nearby villages. One big advantage with larvivorous fishes is that they don’t require a lot by way of maintenance and can easily be bred.


IV. Supplementing government efforts in Indoor Residual Spray (IRS) to control mosquito population.

Indoor Residual Spray – IRS is an important method for bringing down the mosquito population particularly prior to the high transmission season. Most malaria causing mosquitoes rest indoors after biting. When the mosquito comes in contact with the insecticide sprayed on the wall, it gets killed. Thus IRS involves spraying the inside of houses in selected areas with an appropriate insecticide in such a manner that the spray leaves a coating of insecticide on the walls of the room. It is important to point out here that only the inside walls of the rooms should be sprayed and not the outside walls or places like the cattle shed, which would actually drive the mosquitoes inside the house and thereby cause more harm.

Some important points to remember about IRS

· IRS is a labor and cost intensive exercise and should be undertaken only in well-identified areas. More importantly reliance on chemical methods of mosquito control is being discouraged and therefore it is essential that areas to be covered with IRS should be limited and chosen very carefully.

· NAMP provides specific technical criteria, which should be satisfied for IRS to be undertaken in an area.

· Insecticides are dangerous chemicals and the personnel employed should be well trained in their use. 

· For the spray to be effective NAMP guidelines regarding appropriate insecticide for the area, timing of spray, as well the quantity and quality of insecticide to be used for spray should be closely followed.

NGOs can supplement government efforts in IRS by undertaking supervision of the spray activities. Another important factor in ensuring success of spray is the communication to the community regarding dates for the spray. NGOs can play an important role by conveying through their network of workers/volunteers about the schedule of spray.  

NGO workers during their field visits can supervise whether designated areas are being covered properly or not and bring the same to the notice of district malaria authorities. 

Community based planning for malaria control

Local geographical, ecological and environmental factors are important determinants of the dynamics of malaria in a community. In addition local cultural practices and beliefs play an important role regarding how malaria is seen in a community and how they respond to it. NGOs have an important role to play in enabling the community to understand the local malaria dynamics and accordingly prepare plans to combat malaria. Community ownership is essential in order to successfully control malaria. Some examples of community based planning for malaria control which NGOs can undertake with active community support is:

· Mapping of water bodies and breeding sites.
· Filling up of small dug up areas where water collection takes place.

· Introduction of larvivorous fish in water bodies which are too large to be filled up.

· Nomination of DDCs in the community.

· Promotion of use of Insecticide treated bed nets.

· Program for regular re-treatment of ITNs. 
3.
Malaria control – current scenario

Malaria is one of the major public health problems in India.  Malaria control has been given high priority by the country. An organized national level programme for its control in the country has been in operation since 1953. Around 30% of budget for national health programmes is allotted to the National Anti Malaria Programme. 

Every year around 90 to 100 million patients with fever are screened for malaria through blood slides, of which 2 to 2.5 % positive for malaria parasite.  Around 50% of these cases are Plasmodium falciparum which is known to cause complications and deaths.  For about one decade incidence of malaria has remained around 2 million cases annually. Since 1994, focal outbreaks have been reported from different parts of the country.

As a result of intensive efforts the National Anti Malaria Programme (NAMP) has been successful in bringing down the Annual Parasitic Incidence (API) to less than 2 per 1000 population in 2002 from the high of 11.2 in 1976.  API is less than 2 in 20 states and Union Territories.  Many large states such as Maharashtra and Punjab, for example, have recorded significant reduction both in the absolute number of cases and areas from where cases are reported.  

Nearly 50% decline in API has been recorded in 55 tribal districts out of 100 districts under World Bank supported Enhanced Malaria Control Project and the API has dropped from 12.8 per 1000 at the beginning of the Project in 1997 to 6.9 in 2001 and in 22 of these districts an API of less than 2 has been recorded. The API figures for the country as a whole are depicted in the graph below. 
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Though the average national API had come down however, it varies from one state to another, as shown in the figure below, and that some areas continue to register an API much higher than the national average.

Additional inputs are being provided by the NAMP to hard-core areas for malaria. The seven northeastern states, which are a hotbed of malaria, are supported by 100% central assistance for malaria control activities. In addition, 100 districts in eight states, which have a high malaria incidence and have at least 25% tribal population, the Enhanced Malaria Control Project (EMCP) with World Bank assistance is being implemented since 1997.
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Presently malaria situation is stable in 80% of the population of the country and it remains a major problem in certain states and geographical pockets.  Majority of malaria cases and deaths are being reported from the NE states, Orissa, Jharkhand, Chattisgarh, M.P. and Rajasthan. Accordingly malaria control efforts from the industry also are required in a more intensive manner in these high problem areas. It must be stressed here that while malaria has been brought under control in many parts of the country, ecological and geographical conditions favorable for spread of malaria however remain present. Therefore it is equally important not to lower the guard against malaria in these areas and control activities must continue in these areas.

Annexure I

TREATMENT SCHEDULE FOR MALARIA UNDER N.A.M.P.

1.
UNCOMPLICATED MALARIA

1.1
Presumptive Treatment (PT)

1.1.1 Low Risk Area:


PT comprises of a single does of Chloroquine phosphate 10mg/kg. Body weight to all suspected malaria cases.

	Age in Years
	Chloroquine Phosphate

	
	Mg. Base
	No. of Tablets

(150 mg)

	< 1
	75
	1/2

	1-4
	150
	1

	5-8
	300
	2

	9-14
	450
	3

	15 & Above
	600
	4


1.1.2 High Risk Area:-

As per revised drug policy of NAMP, presumptive treatment of all suspected malaria cases, up to Sub-centre level only, in "high risk areas" is as follows:

	Chloroquine base
	Day 1
	10mg/kg
(600 mg adult)

	Primaquine
	Day 1
	0.75 mg/kg
(45 mg adult)

	Chloroquine base
	Day 2
	10mg/kg
(600 mg adult)

	Chloroquine base
	Day 3
	5mg/kg
(300 mg adult)


1.1.3 Dosage as per age groups

	Age in years
	Day 1
	Day 2
	Day -3

	
	Tab. Chloroquine
	Primaquine (7.5 mg)
	Tab. Chloroquine
	Tab. Chloroquine

	<1
	1/2
	0
	1/2
	1/4

	1-4
	1
	1
	1
	1/2

	5-8
	2
	2
	2
	1

	8-14
	3
	4
	3
	1 1/2

	>14
	4
	6
	4
	2


1.2.
RADICAL TREATMENT

1.2.1
Low Risk Area

1.2.1a

Plasmodium vivax:

	Age in year
	Chloroquine Phosphate 

150 mg base
	Primaquine 

2.5 mg base

	
	Single dose
	Daily dose for 5 days

	
	Mg base
	No. of Tablets
	Mg base
	No. of Tablets

	< 1
	75
	1/2
	Nil
	Nil

	1-4
	150
	1
	2.5
	1

	5-8
	300
	2
	5.0
	2

	9-14
	450
	3
	10.0
	4

	15 & Above
	600
	4
	15.0
	6


1.2.1b

Plasmodium falciparum:

In “Low Risk Areas” where presumptive treatment with 600mg chloroquine alone (adult dose) has been given and later found positive for Pf, they should be given complete radical treatment with a single dose of tablet chloroquine 10 mg/kg bw combined with 0.75 mg/kg bw of primaquine.

1.2.2
High Risk Area

1.2.2a

Plasmodium vivax 

In high risk areas where presumptive treatment with 1500 mg Chloroquine base and 45 mg Primaquine (Adult dose) has been given, Chloroquine need not be administered again, but Primaquine must be given for 5 days.

	Age in year
	Tab. Primaquine 

2.5 mg base

	
	Daily dose for 5 days

	
	Mg base
	No. of Tablets

	< 1
	Nil
	Nil

	1-4
	2.5
	1

	5-8
	5.0
	2

	9-14
	10.0
	4

	15 & Above
	15.0
	6


1.2.2b

Plasmodium falciparum:


In "High Risk Areas", fever cases are given presumptive treatment with 1500mg. Chloroquine (over 3 days) and 45mg Primaquine (adult single dose). Therefore radical treatment with primaquine is not required if they are found positive for Pf microscopically.

1.2.2c

Chloroquine resistant P. faliciparum case:


The radical treatment of Pf cases in chloroquine resistant areas which are under alternate drug schedule, and in specific cases not responding to chloroquine, second line of treatment must be given in a single dose of Sulphalene/Sulphadoxine (1500mg)+Pyrimethamne (75 mg) (3 tablets in adults) followed by Primaquine (45 mg).  The age-wise dosage is as follows:-

	Age in years
	Sulfalene/Sulfadoxine+Pyrimethamine combination
	Primaquine

	
	Salphalene/Sulfadoxine

(mg base)
	Pyrimethamine

(mg base)
	No. of Tablets (500mg+25mg each tab.)
	(mg base)
	No. of Tablets

(7.5mg)

	<1
	125
	6.25
	1/4
	nil
	nil

	1-4
	500
	   25
	   1
	 7.5
	1

	5-8
	750
	37.5
	1/12
	15.0
	2

	9-14
	1000
	   50
	   2
	30.0
	4

	15 & above
	1500
	  75
	   3
	45.0
	6


Note:
Sulphalene/Sulphadoxine and Pyrimethamine continuation does not take care of  P. vivax cases.

	INFANTS AND PREGNANT WOMEN ARE NOT TO BE GIVEN PRIMAQUINE


2.
IN SEVERE AND COMPLICATED MALARIA CASES
(1) In severe and complicated malaria of P.falciparum  (clinically / microscopically confirmed) intravenous quinine is the drug of choice, irrespective of chloroquine resistance status of the area.

(2) Quinine salt .10mg /kg bw 8 hourly in 5% dextrose saline is preferred.  Patients should be switched over to oral quinine as early as possible and oral dose is 10 mg/kg bw eight hourly not exceeding 2gm in a day in any case.  Minimum total duration for quinine therapy should be for 7 days including both parenteral and oral doses.

(3) Injectable form of artemisinine derivatives may be used for the management of severe and complicated malaria in non-pregnant adults.
2.1 Artemisinine derivatives:

Dosages are as follows.

1. Artesunate:
2.4 mg/kg bw IM/IV followed by 1.2 mg/kg bw after 12 hours then 1.2 mg/kg bw once daily for total duration of 5 days.

2. Artemether:
1.6 mg/kg bw IM followed by 1.6 mg/kg bw daily for total of 6 injections or 1.6 mg./kg bw IM injection twice daily for 3 days, a total of 6 injections.

3. Artether: 
150 mg daily IM for 3 days in adults only.

4. Artemisinin
10 mg/kg bw at 0 and 4 hours followed by 7 mg/kg bw at 24, 36, 48 and 60 hours.

3.
CHEMOPROPHYLAXIS

3.1
Antimalarial

· In chloroquine sensitive areas chloroquine is to be given

· In chloroquine resistance areas chloroquine is to be supplemented by proguanil

3.2
Regimen

· Chemoprophylaxis is to be started a week before arriving to malarious area for visitors and for pregnant women prophylaxis should be initiated from second trimester.

· Start with loading dose of 10 mg/kg bw and followed by a weekly dose of 5 mg/kg bw. This is to continue till 1 month after delivery in case of pregnancy and in travelers till one month after return from endemic area.  The terminating dose should be 10 mg/kg bw along with 0.25 mg/kg bw of primaquine for five days

· Chemoprophylaxis with chloroquine is not recommended beyond 3 years because of its cumulative toxicity. 

· In chloroquine resistant areas chemoprophylaxis is recommended with chloroquine 5 mg/kg bw weekly and proguanil 100mg daily.

Annexure II
A GUIDE TO INSECTICIDE-TREATED MOSQUITO/BEDNETS

Why use Insecticide-Treated Mosquito nets?

· Malaria and certain other diseases are transmitted by the bite of mosquitoes.  Pregnant women, babies and young children are at the greatest risk of having complications of malaria.

· Ordinary untreated mosquito nets provide limited physical barrier between mosquito and the man and protection as they may still bite through the net or get inside the net following improper use.

· Mosquito nets treated with insecticides provide better and effective protection by keeping away mosquitoes as well as killing them.  An insecticide-treated mosquito net also kills or keeps away other nuisance insects – cockroaches, bednugs, houseflies, fleas, etc.

How to Treat the Net – 10 Easy Steps for Mass Retreatment

· Mass treatment is done at fixed/designated sites.

· Insecticide treatment is recommended for synthetic nets (nylon, polyester), as treatment of cotton nets is not cost-effective and effect of insecticide is not long lasting.

Step 1 :  Collect the necessary Equipment

The necessary equipment consists of :

Mosquito nets, insecticide, basin, measuring container, rubber gloves, soap

· Make sure the net is washed/cleaned before treatment

· Preferably, nets should be treated outdoors in the shade.  If treatment is to be carried out indoors, a room with open windows should be used.

· Use basin, gloves that are not used for any other purpose.

Step 2 : Put on protective gloves before treating nets

Step 3 : Measure the correct amount of water

The amount of water needed depends on the net material.  Regardless of the size and shape of net, the amount of water required for :

· One synthetic net (nylon, polyester) – ½ liter (if the net is very large, more water may be needed)

· If measuring container comes with insecticide, use it to measure water,  Otherwise, use any measuring container, that is not used for food, drinks, medicines.

Step 4 :  Measure the correct amount of insecticide

· The amount of insecticide or “dose” needed to treat a net depends on type of insecticide used.  Follow instructions on the container, sachet, packet.  Generally, 10 –15 ml of insecticide is required to treat one net.

( {BIS Number of Liquid Synthetic Pyrethroid used for treatment of Bednets – I)  Deltamethrin – IS14411 : 1996; ii) Cyfluthrin – IS14156 : 1994}

· Store leftover insecticide in its original, in the dark and away from children.

Step 5 :  Mix the water and insecticide thoroughly by gloved hands in basin.

Step : 6  Treatment of Nets

· Always treat one net at a time

· Put the net in the basin containing water and insecticide

· Soak the net long enough to ensure that all parts of the nets are impregnated

· Take out the nets and allow excess liquid to drip back.

Do not wring the treated net

Step 7 :  Drying the nets

· Let the net dry flat in the shade on plastic sheets

· Later, the net can be hung up to finish drying in the shade

Step 8 :  Disposal of leftover mixture of water and insecticide and insecticide containers

· Following treatment of all available nets, leftover mixture of water and insecticide, if any, may be used to treat curtains.

· Otherwise, dispose the liquid in the toilet or a hole away from habitation, animal shelters, drinking water sources, ponds, rivers, streams

· Destroy empty insecticide containers, sachets, packets and/or bury in a hole away from habitation, animal shelters, drinking water sources, ponds, rivers, streams

Step 9 :  Washing and cleaning of hands, equipments

· Wash equipments (basin, measuring container) with lots of water while wearing protective gloves

· Wash gloves (if non-disposable ones are used) with soap and lots of water, or dispose with insecticide containers

· Wash hands with soap and lots of water

Step 10 : Washing and re-treatment of nets

· Washing removes insecticide from the net.  So, wash the nets as seldom as possible and gently with soap and cold water and dry flat on plastic sheet in shade.

· Do not wash/rinse treated net in or near drinking water sources, ponds, lakes, rivers, streams.  Dispose of water for washing/rinsing in the toilet or in a hole away from habitation, animal shelters, drinking water sources, ponds, rivers, streams

· Nets must be re-treated again after it has been washed three times.  Or, at least once a year even if it is not washed, preferably just before the rainy season.  Nets may be treated twice a year in areas that have a lot of mosquitoes all year long.

Some Useful Tips

· Use the insecticide-treated net every night, all year round, even if mosquitoes are not seen/heard.

· Preferably, everyone should sleep under a treated mosquito net.  Or, at least pregnant women and children under five years must sleep under treated net.

· Insecticides used for mosquito nets are not harmful to people, if used correctly.  Direct skin contact with the insecticide on a still wet net may cause a tingling sensation on the skin.  This is not harmful, even for small children.

· After treatment, the net may smell of insecticide.  This will go away in a few days and is not harmful to people who sleep under the net.
Annexure III

INTEGRATED VECTOR CONTROL

GUIDELINES FOR THE DISTRIBUTION OF BEDNETS

1.
Preamble

Sleeping under a bednet reduces the risk of man-vector contact as mosquitoes bite at night and is thus an effective preventive measure.  Treating bednets with a suitable insecticide increases their effectiveness as the chemicals repel the mosquitoes and kill those, which come in contact with the treated bednet.  If the bednets are used properly and are not washed, their effectiveness lasts for more than six months.  Bednets thus need to be treated twice a year for year round use.  In most parts of the country, malaria is seasonal and therefore even a single treatment prior to the transmission season will provide adequate protection during the high-risk period.  High coverage with the insecticide treated bednets (ITNs) in an area is thus a cost effective vector control measure besides providing individual protection.

In many states especially in the eastern and north eastern parts of the country, which are also at high risk of malaria, bed net use is relatively high.  Promotion of the use of bed nets by the community procured through commercial outlets and treatment of the community owned bednets is important so as to significantly improve the coverage of ITNs in areas with high risk of malaria.  Organization of camps through public/private/NGO partnerships for the treatment of community owned bednets, is being piloted and should be extended to other districts wherever operationally feasible.

2.
Supply of bed nets under NAMP

Limited supply of bednets for use by those in most need and with limited capacity to buy such nets from the commercial outlets is included in the strategies under NAMP.  Areas for bednet distribution should be carefully selected and prioritized based on high risk factors such as high API, high proportion of Pf cases, inaccessibility of the villages or operationally difficult area for indoor residual spray.  Preparatory work should be done so that the bed nets are optimally utilized, including identification and recording of the eligible families and health educational activities in the community. Involvement of local community representatives, self help groups and NGOs should be encouraged to promote transparency of operations and optimal use by the community.

3.
Criteria for the selection of villages/ subcentre areas

The criteria suggested below are for prioritization of village/subcentres for bednet distribution.  Higher priority may be accorded to areas where most of the factors given below exist.

a) Consistently high API, high proportion of Pf cases, and/or reported deaths

b) Inaccessible (cut off during the high transmission season), remote location

c) Limited road and public transportation facilities and poor access to facilities for the treatment of severe and complicated cases requiring immediate medical attention

d) Areas operationally difficult for indoor residual spray (IRS) because of difficult terrain, exophilic vectors (indoor biters but outdoor resters) and practice of frequent mud plastering of walls

e) Socio-economically disadvantaged

f) Children of tribal school / ashram school hostels

4.
Criteria for selection of beneficiaries

Efforts should be made to ensure high coverage of bed net use in the area selected for distribution.  As a general rule all houses should be covered, unless the household already have adequate number of bednets, suitable for treatment with insecticide (cotton and HDPE are not suitable).  It must be ensured that bed nets for use by pregnant women and young children within the household are available.  In a family of 5 persons, two bed nets should suffice, provided there is enough space for hanging the bed nets (including space outside the house if people sleep outside).  

a. All houses should be covered

b. Pregnant women and young children should sleep under a net

c. Special high risk groups can be identified such as children in tribal school hostels

5.
Social marketing

State/ district malaria control society should assess the paying capacity of the community and nominal charges of Rs 10 to Rs 50 may be charged.  Free distribution may be made to the most needy and those below the poverty line who are unable to pay.  Even nominal payment for the bednets is encouraged as it is expected to lead to a sense of ‘ownership’ and it is more likely that the bednets will used for the purpose for which these have been provided.

6.
Preparatory activities

It is important that preparatory work is done to ensure optimal use of bednets.  The following activities must be completed prior to the distribution of the bednets.

a. Survey of the area – number of households, number of persons in each household, number of pregnant women and children under 5 years of age

· number of bednets in use

· knowledge, attitude and practices
b.
Identification and involvement of community representatives, self help groups, women’s organizations and NGOs

c.
Preparation of the list of beneficiaries

d.
Advocacy among the community for the regular and proper use of bed nets; for ensuring that pregnant women and young children sleep under a bed net; insecticide treatment of the bed nets and proper care of the bed nets

e.
Selection of site(s) and persons for insecticide treatment of the nets.   Training of personnel and necessary items required for insecticide treatment should be arranged

7.
Insecticide treatment of the bed nets

Ten easy steps are enclosed.

8.
Distribution of the nets

a.
Organize camps for distribution of insecticide treated bednets

b.
Keep records of bednet distribution

c.
Make arrangements for distribution to those who were unable to attend the camp(s)

9.
Post Distribution Activities

a) Periodic visits may be made to check bed net use

b) Arrangements for re-impregnation of bed nets annually prior to the high transmission season

c) Monitoring of fever cases and confirmed cases of malaria 

d) Monitoring of vector densities

Annexure IV

GUIDELINES ON THE USE OF LARVIVOROUS FISH FOR 

VECTOR CONTROL

1. 
INTRODUCTION

Fish have been widely used in public health, since as early as 1903. One of the most successful and widely used biological control agent against mosquito larvae is the top water minnow or mosquito fish Gambusia affinis.  Fish other than Gambusia which has received the most attention as a mosquito control agent is Poecilia reticulata, the common guppy.

Fish have been extensively used for mosquito control in the urban malaria scheme under the National Anti Malaria Programme. In recent years some of the states have extended the use of fish Gambusia and Poecilia to rural areas in suitable breeding places as a supplementary measure for vector control. All the states have also been advised to upscale the use of fish as biological control method in rural areas. The following guidelines have been prepared to guide the states in the use of fish for vector control. 

1.1
Advantages of use of Fish
· These fishes are self-perpetuating after its establishment and continuous to reduce mosquitoes larvi for long time.

· The cost of introducing larvivorous fish is relatively  lower than that of chemical control.

· Use of fish is an environment friendly method of control. 

· Larvivorous fish such as Gambusia and Poecilia prefer shallow water where mosquito larvae also breed.

1.2
Characteristics of Larvivorous Fish
· Should be small in size to survive in shallow water.

· Should be surface feeders and carnivorous.

· Should be able to survive in the absence of mosquito larvae.

· Should be easy to rear. 

· Should be able to withstand a wide range of temperature and light intensity.

· Should be hardy and able to withstand transport and handling.

· Should be insignificant/useless as food for other predators.

· Should have preference for mosquito larvae over other types of food available at  the water surface.

2.
SPECIES OF FISH

2.1
Gambusia affinis 

Gambusia affinis has been in use in India since 1928. It is an exotic species and has been distributed throughout the warmer and some temperate parts of the world.

2.1.1
Habitat

It is a very hardy fish and can adapt to wide variations in temperature as well as to chemical and organic content of the water but does not tolerate very high organic pollution. The optimum temperature for reproduction ranges from 240C to 340C but the fish can survive at freezing temperatures. The most suitable pH of water is between 6.5 and 9.9. Gambusia frequents areas especially suitable for the mosquito larvae. It lives and multiplies in ponds stocked with larger fish provided pond is shallow and has protective vegetation for refuge.
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2.1.2
Size and Longevity

The maximum size attained by a male is 4.5 cm. and by a female 5.2 cm to 6.8 cm. Its life span is approximately 4+1 years.

2.1.3
Breeding Habit

The female matures in about 3 to 6 months. Each ovary contains approximately 120 eggs. Young ones are released in broods of 25–30 at a time. The young females have two gestations per season while the older females may have upto six generations per season. A season lasts about 30 days.

A single female may produce between 900 and 1200 off springs during its life span.

2.1.4
Breeding Season

Gambusia breeds throughout the year after maturity, especially in tropical conditions. In relatively colder climate such as is found in north and north-west India breeding period lasts from May to September and in warmer climate of southern India from April to November.

2.1.5
Larvivorous Efficiency

The larvivorous efficiency of Gambusia is due to following characters: 

· A single full grown fish eats about 100 to 300 mosquito larvae per day.

· Gambusia is a surface feeder, hence it is suitable for feeding on both anophelines and culicines. 

· It frequents the margins of the water container, pond or other ground water collections, except where there is dense vegetation at the margins of the water body.

· It is small and inedible.

· It can tolerate salinity.

· It can withstand transportation and does not require any specialized equipment or containers.

· It survives in new places (water bodies) and multiplies easily. After release when it becomes well established in a water body, the fish can survive in good numbers for years and does not require constant care.

2.2
Poecilia reticulata (GUPPY) 
Like Gambusia, Guppy is also an exotic fish introduced in India in 1910. It is easy to care for, and it reproduces quickly and prolifically. It is now widely distributed in India and is an important larvivorous fish.

2.2.1
Habitat

It is a very hardy fish and survives in all types of water bodies. It tolerates high degree of pollution with organic matter. The temperature range suitable for breeding is from 240C to 340C. It can survive in water with pH ranging from 6.5 to 9.0 However, it can not survive in cold water (often below 100C) and stock may need replenishment if the temperature fall below 100C. 
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2.2.2
Size and Longevity

The male is 3 cm long, whereas the female is upto 6 cm in length. The Guppy lives for 4 + 1 years.

2.2.3
Breeding Habitat

The guppy takes about 90 days to mature. Each ovary contains 100 to 160 eggs. The female gives birth to young ones in broods of 5 to 7 at a time. About 50 to 200 young ones are released by the female every four weeks.

2.2.4
Breeding Season

Reported to breed throughout the year at about four weeks interval after maturity. However breeding season will depend on climatic conditions. In warmer climate it may breed from April to November.

2.2.5
Larvivorous Efficiency

The larvivorous efficiency of Poecilia is due to following characters: 

· A single fish eats about 80 to 100 mosquito larvae in 24 hours. Therefore it is comparatively less efficient than Gambusia affinis.

· It is a surface feeder.

· Negotiates margins of ponds more easily.

· It is highly carnivorous and parents or older brood may eat up their own young ones. Therefore, a fair amount of weeds is required in the water so that young ones can hide and survive.

· Tolerates handling and transportation very well.

· Does not require specialized equipment for transportation.

· Survives and reproduces when introduced into new water bodies. Once well established, it can be found in the habitat even after many years.

3.
FISH HATCHERIES
The Hatchery for larvivorous fish can be established in: 

· A Natural water body

· A special hatchery

3.1
The Natural water body  

Criteria for selecting a water body for a fish hatchery are: 

· It should be a permanent water body.

· Depth of water should be at least 1.5 metre or more.

· Water should be confined and without big natural outlet.

· The minimum size of water body should be at least 5 m X 4 m. The water body of 10 m X 5 m can support 50000 fish.

· It should be free from other carnivorous fish.

· Water should not be contaminated by chemical or other harmful substances.

· Easily accessible for daily or periodic inspection and for collection of fish.

· De-weeding in ponds and shallow water bodies and cleaning of margins should be carried out periodically.

3.2
Special Hatchery
Following points may  be kept in view, while constructing the special hatcheries for the rapid reproduction of the fish:

· Fish hatcheries should be established at state, district headquarters, CHC/PHC and subcentre levels and other places so that adequate quantities of the fish are available for supply.

· There should be a constant supply of fresh water so that the required level of water in the tank does not drop.

· Submerged vegetation such as hydrilla, vallisneria should be available in the tanks.

· Salinity of water should not exceed 20 grams per litre. These fish may survive salinity up to 52 gms. per litre. But it cannot reproduce at this salinity level.

· Hatchery should not be subjected to strong water current and should be protected from heavy rains and floods.

· Entire tanks should be brick made, lined with good quality of cement plaster, thikness of wall about 0.5 m.

· The tank should be divided into two portions of equal size of 5 m X 4 m with central separator of 0.5 m thick.

· Area – sufficiently big for construction of 2 tanks of 5 m X 4 m (one for laying young ones and other for holding mature full grown fish).

· Depth of water in the hatchery should be 1.5 m.

· Proper outlet at the bottom of tank should be provided.

· Overflow outlet about 5 cm below inlet protected with proper wire mesh to prevent escape of fish.

· Floor of tank 0.5 m thick with slope from the partition towards sides. 

· Proper inlet at 1.25 m height.

· Bottom of tank covered with uniform thickness of sand for about 10 cm.

· The bottom should be seeded with organic matter about 2 kg/m2.

· The tank should be allowed to mature for 10–15 days.

· Minimum 25% of water should be replaced once a week.

· The fishes should be tranfered from the tank to avoid over population.

· In case of scarcity of natural food, artificial food such as waste flour (atta) may be given.  Chlorination of water beyond the tolerance levels, or presence of insecticides can be lethal to the fish.

4.
TRANSPORTATION OF FISH
· The fish are best transported in small containers of up to 40 litres, such as plastic buckets and jerry cans, or in strong plastic bags, half filled with water from the rearing pond.

· Fish should be transported in water at ambient temperatures and should not be exposed to direct sunlight. The containers should have sufficient openings to allow flow of air.

· Take polythene bag of 3 -5 litre capacity.

· Fill it with 1.5 lit. of water.

· Introduce the fish in the bag till the total volume of water + fish is two litres.

· Bubble the oxygen in bag from O2  cylinder or from air pump.

· Close the mouth of bag with a string leaving sufficient space at the top.

· Put the bag in a thermocol container and close the mouth of container.

· The container can be transported for a period of 24 hours without further filling oxygen. If the period of transport is more than 24 hours then arrange for change of water and oxygenate.

4.1
Collection of fishes 
· Fishes are collected with help of nating which is fitted on a circular iron ring of 60 to 90 cm diameter with a wooden handle.

· Sufficient quantity is collected by repeated dips.

· Collection in bucket or drum till they are packed for transportation.

4.2   Precaution during Transportation 
· Fish do not tolerate sudden temperature changes.

· Preferably the fishes should not be given any food for 10–12 hours period prior to packing for transportation.

5.
RELEASE OF FISH
· To release the fish in a water body, measure the perimeter of water body.

· Release the fishes at the rate of  5–10 fish per linear meter.

· If the larval density is high more fish up to 20 can be released.

5.1
Precautions during release of fish:
· Fishes should be released in the morning hours or in the evening.

· Before releasing ensure that the temperature of water both in container and in the larval habitat is more or less same.

· Clean out dense vegetation from the water body.

· Ensure that water body is free from predators of larvivorous fishes.

6.
WHERE TO USE FISH 

· Fish should be preferably introduced in all unused wells in the rural and peri-urban areas before the high mosquito breeding season to maximize impact. However, the fish may be used in such wells even if the seeding has been delayed. 

· Fresh water bodies in rural areas such as stagnant ponds, slow moving streams quarry pits, large borrow pits, margins of ponds should be targetted apart from wells. Such places should be surveyed and numbered to facilitate subsequent monitoring of impact.

· In open mosquito breeding sites or rice fields, the fishes need to be protected from pesticides applied to crops, when used in rice fields.

7.
MONITORING

· Supervisors should check the fish hatcheries at least once a month during the high transmission season.

· At least 10% of the sites where fish have been introduced should be checked for:

· Whether fish have been introduced or not

· Whether the fish are surviving or not

· Identification of possible reasons, in case the introduced fish are not surviving.

8.
REPORTING

· Monthly report to state programme officer and to NAMP containing following information:

· Number of fish hatcheries established

· Name of urban and rural areas using larvivorous fish

· Number of unused wells marked for the introduction of the fish

· Number of sites in the urban areas marked for the introduction of the fish.

· Field reports of supervision of 10% of the sites.

· Community participation and response.

Annexure-V

LIST OF STATE GOVERNMENT OFFICIALS IN MALARIA

	Dr. M. Chaturvedi,

Chief Malaria Officer,

Swastha Bhavan, Sultaganj,

PATNA-800002.
	Dr. D.H. Bhatt,

Joint Director (Mal. & Fil.), 

Commissionerate of Health,

Medical Services & Medical Education,

Block No. 5/2, Dr. Jivraj Mehta Bhavan,

Gandhinagar, Gujarat 

	Dr. Basavana Gowda,

Joint Director (Mal. & Fil.),

Directorate of Health & FW Services,

Ananda Rao Circle, Karnataka,

BANGALORE-560009.
	Dr. A.N. Mithal

Director of Epidemics Control,

Satpura Bhavan, 6th Floor,

Madhya Pradesh, BHOPAL.



	Dr. J.C. Acharaya,

Jt. Director of Health Services (Mal.),

Heads of Deptt. Building, Orissa,

BHUBANESWAR-751001.


	Dr. S.C. Gupta,

Joint Director of Health Services

(Mal. & Fil.), Near Vishrantwadi

Police Station, Yerwada, Alandi Road,

PUNE-411006.

	Dr. R.C. Sharma,

Addl. Director,

Dte. of Medical & Health Services,

Tilak Marg, 'C' Scheme,

JAIPUR -302001.
	Dr. R.V. Singh

Additional Director (Mal & C.D.),

Jawahar Bhavan, Fourth Floor,

Uttar Pradesh,

LUCKNOW – 226002.


	Dr. R.K. Dhar

Asstt. Director (Malaria),

Dte. of Health Services, Govt. of Tripura,

C/o Health Dte. Gorakhabasti,

P.O. Kunjaban, Agartala,

WEST TRIPURA - Pin-799006.


	Dr. Pradeep Baskey, 

State Malaria Officer,

Jhanda Chowk, Dhoranda,

Ranchi, Jharkhand



	Dr. P.B. Dev,

Dy. Director of Health 

Services (Malaria), West Bengal,

36 – Nirmal Chandra Street,

3rd Floor, Kolkata-700013.


	Dr. O.M. Kataria,

Directorate of Health Services,

D.K. Dhawan Campus,

Raipur, Chattisgarh





Malaria microscopy is one of the important elements of malaria control programme and it needs to be strengthened. Early diagnosis of malaria through microscopy means that correct and complete treatment could be provided to the patients. As a public health measure, early and complete treatment helps in reducing the transmission of malaria.








Presumptive Treatment: to be given to EVERY FEVER case.








Age Group�
Amount of Chloroquine phosphate (in mg)�
No. of tablets�
�
0-1 yr�
75 mg�
1/2�
�
1-4 yr�
150 mg�
1 �
�
4-8 yr�
300 mg�
2�
�
8-14 yr�
450 mg�
3�
�
> 14 yr�
600 mg�
4�
�









Remember


The mosquitoes that cause malaria usually breed within 2 kilometers (1.25 miles) of where people live. 





Larvivorous fish could be introduced in areas where large amounts of water collects after rains or in water bodies like ponds to control mosquito breeding. These fishes eat mosquito larva and thereby reduce the number of mosquitoes.





Malaria control strategies





Provision of Early Diagnosis & Prompt Treatment (EDPT).


Promotion of Insecticide Treated Bednets.


Introduction of larvivorous fish in water bodies.


Supplementing government efforts in Indoor Residual Spray (IRS) to control mosquito population.


IEC activities aimed at improving community awareness and participation.








Drug Distribution Centre (DDC)


A DDC could be any community based volunteer, who is ready to stock chloroquine tablets and provide them free to any fever case in the community. These tablets are provided free-of-cost by the malaria control program.   The DDCs must display a sign board for identification by the community.





A DDC could be a school teacher, an Anganwadi worker, Anganwadi assistant, the village Sarpanch or any other person interested in providing tablets of chloroquine to all fever cases.  Maintenance of records and submission of regular reports to local health authorities.





Fever Treatment Depot (FTD)


In addition to DDCs, community volunteers are also engaged as Fever Treatment Depots (FTDs).  FTDs prepare a blood slide along with dispensing presumptive treatment. These slides so prepared are collected by health workers of the areas and sent to the nearest PHC where slide examination by Laboratory Technician is carried out and if the slides are positive, radical treatment by way of additional dose of primaquine is provided so that malaria relapse and malaria transmission are prevented. NAMP provides antimalarials and slides, lancets to DDCs and FTDs.





NGOs having school, mobile dispensary and hospital can also be DDC as school teacher, hostel warden & functionaries of mobile dispensary/hospital can keep anti-malarials drugs and be DDCs and FTDs





A simple record of the number of fever cases seen and number of tablets distributed is required to be kept. The NGO functionary would regularly interact with the DDCs and replenishes the stock of chloroquine tablets and collects the report about number of fever cases seen. 








NAMP conducts training courses for lab technicians in malaria microscopy. NGOs having mobile dispensary and hospitals can identify appropriate individuals to undertake this training and then start facilities for microscopy at their health facilities. 





The local district malaria officer – DMO can be contacted to work out the modality of training in malaria microscopy for NGOs having mobile dispensary and hospitals.





If the patient has had fever during the past 2-3 days, first ask about and then look for danger signs.


Danger signs of severe malaria


Changes in behaviour (convulsions; unconsciousness; sleepiness; confusion; inability to walk, sit, speak, or recognize relatives); 


Repeated vomiting; inability to retain oral medication; inability to eat or to drink; 


Passage of small quantities of urine or no urine, or passage of dark urine; 


Unexplained heavy bleeding from nose, gums, or other sites; 


High fever (above 390C); 


Severe dehydration (loose skin and sunken eyes); 


Yellowness of whites of eyes. 





If you see any of these features you should think about malaria and act immediately.


How to recognize the danger signs


Ask:


Fever (high)


Is the patient unable to drink? 


Has the patient had convulsions (fits)? 


Does the patient vomit repeatedly? 


How much urine does the patient pass?--Very little? None at all? Is it dark? 


Look:


Is the patient abnormally sleepy, difficult to wake, or confused? 


Does the patient have anaemia? 


Does the patient have severe dehydration? (Look for sudden weight loss, loose skin, sunken eyes, and dry mouth. 


Is the patient unable to stand or sit? 


If the answer to any of these questions is yes, the patient has severe febrile disease--probably severe malaria. The patient's life is in danger. Urgent treatment is needed at a clinic or hospital to save the patient's life. Give the first dose of antimalaria treatment. Then refer the patient to hospital or the nearest clinic








For organizing training of personnel in treatment of bednets as per NAMP norms the district Malaria Officer should be contacted.  


Step-by-step guidelines for treatment of bednets are annexed. – Annexure-II
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NGO could Contact the District Malaria Officer/District Tribal Officer or the District Fisheries Officer regarding development of a larvivorous fish hatchery and for supply of larvivorous fish for introduction in water bodies.











In view of the issues highlighted above the best approach to use IRS in any area is in close collaboration with the district malaria authorities.
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