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Malaria Epidemics: Prediction, Preparedness and Control

The outbreak of the malaria epidemic inflicts heavy losses of man- days and economic losses besides mortality.  Therefore the priority is to be accorded for prevention of its occurrence.  The aim of public health personnel should be in first place to detect in time or perceive the impending epidemics as outlined and then make all out efforts to prevent its outbreak.

1. Seasonal variation v/s outbreak:

Malaria epidemics are usually the result of:

· Major changes in the eco-epidemiological system like excess rainfall, pushing the area towards a new equilibrium of higher endemicity.

· Premature termination or unplanned interruption of anti malarial measures, which had previously controlled areas with all epidemiological characteristics of high endemicity. These epidemics are real resurgences arising from failures of control.

· Less effective implementation of control measures.

Malaria shows very clear seasonal variation in any given year.  The incidence increases during and following the monsoon rains.  This variation would not be labeled as an outbreak.  The incidence during any part of the year should be compared to the situation in the previous year/ years to demonstrate clear increase to be declared as an epidemic.

Early detection of epidemic situations requires a definition of normality. The most practical method is the determination of epidemic indices by plotting the median or merely the numbers of malaria cases and third quartile of malaria incidence every calendar month of previous years. This defines a normal range on which to plot the current data in order to detect an abnormal increase. At least few health facilities in epidemic prone areas should adopt this method of epidemiological analysis.  

The malaria incidence of the current month should be compared with the incidence during the same month of preceding year(s).  For example, the incidence of July 2005 should be compared with the incidence of July 2004 and so on.  The second determinant is the “trend” of malaria incidence in the area during the year under investigation i.e. monthwise malaria incidence, trends for two consecutive years are compared.  In this case any unusual increase or decrease in malaria incidence over a period of time is analyzed.

For timely detection and remedial measures to prevent and control the malaria epidemic outbreak, the PHC medical officer should analyze the data in MF-9 (villagewise register of the PHC).  By doing so he can not miss any unusual change in malaria incidence in the community / villages vis-vis the number of fever cases from the same area reporting to PHC OPD.  This is one of important steps to be taken by the PHC in analyzing the malaria situation for monitoring an epidemic build up.  Other sources of information are a) rise in malaria positivity rate in the laboratory examination, b) rising fever incidence reported by i) FTD holder /MPW, ii) community leaders, iii) Press, iv) legislature and v) medical practitioners of the area.

Such reports should be carefully assessed along with laboratory positivity rate of the area.  If the positivity rate is high, it is likely to be the beginning of malaria epidemic in the area and requires immediate careful investigation.

2. Epidemic risk in different areas 

Epidemic prone areas can be classified, according to the main factors responsible for triggering an epidemic, into:

1. Epidemic areas subject to a sudden increase in the number of exposed non immune individuals, caused by:

· The arrival en block of non immune populations into a malarious areas;

· The mixture of large numbers of immune and non-immune populations living in primitive conditions.

2. Hypo and meso-endemic areas subject to a sudden increase in vectorial capacity, caused by:

· An abrupt rise in Anopheles density due to abnormally heavy rains;

· Increased survival of mosquitoes due to prolonged hot and humid weather;

· Acceleration of the parasite sporogonic cycle due to exceptionally long and warm summers;

· Invasion of more efficient vector into areas where local vectors are not able to maintain intense transmission, or areas where no vector previously existed;

· Deviation of Anopheline mosquitoes from animals to man due to IRS spray of animal sheds

· Human migration 

3. Hypo or meso endemic areas subject to environment modifications, which may lead to increase in vector density and population movement, such as:

· Irrigation projects, Agriculture development;

· Rapid, uncontrolled growth of cities.

4. Previous endemic areas which fail to maintain previously effective control because of:

· Resurgence of malaria transmission; 
· Progressive spread of parasite Chloroquine resistance
3. Epidemic preparedness

In epidemic prone areas, it is essential that a close collaboration be established between the specialized antimalarial services and the emergency preparedness teams. The specialized antimalarial services could then assist in the:

· Identification of epidemic prone areas, the main risk factors and alarm signals;

· Monitoring of risk factors;

· Planning, implementation and evaluation of prevention or control measures.

Signals for prediction of malaria epidemics

The prediction of malaria epidemics is of vital importance, since this enables the public health authorities to mobilize the resources timely and initiate suitable preventive and containment measures in the area so that the situation is brought under control early.  For this certain factors or signals are to be watched, usually in combination, which are as follows:

1) Climatic factors:

The climatic conditions have a profound effect on the life cycle and longevity of vector mosquito and also on the development of the malaria parasite.  The important climatic factors are:

· Temperature and Relative Humidity (RH) – the optimum for development of malaria parasite is between 25 0  C To 30 0  C, and average RH at least 60%. these temperature and RH conditions increase the longevity  of mosquitoes & thus aid malaria transmission. 

· Rainfall- Increased rainfall specially rainy days result in mosquitogenic conditions.  Pre-monsoon rains, which maintain temperatures between 25-30 C and relative humidity around 80% for longer duration, lead to increase vector density and longevity to initiate malaria transmission, if parasite load exists in the community.  

· Natural calamities- The natural calamities/ disasters like flood, drought and earthquake, usually cause increase in mosquitogenic conditions resulting in outbreak of malaria epidemic.

2) Vulnerability: 

Some of the important points of vulnerability of an area are as follows:

· In urban slums, an increase in mosquitogenic conditions (especially mosquito breeding) due to increased houses, water storage, and poor drainage;  

· Change in bionomics and behaviour of vector/s with special reference to change in resting and feeding habits, and response to insecticides;

· Deforestation;

· Increase in breeding and density of vector; and 

· Increase in the degree of man- mosquito contact.

3) Parasite factors:

· Increasing trend of fever cases and SPR (Slide positivity rate),

· Increasing in proportion of gametocytes in the community

· Increase in Pf proportion;

· Resistance in parasite to drug/s 

· Increase in malaria mortality; and 

· Increase in consumption of anti- malariaials

4) Operational factors: 

Inadequate basic health services may contribute heavily to outbreak of malaria epidemic in the area, particularly the following points: 

· Staff vacancy

· Poor surveillance machinery;

· Lack of adequate transport facilities

· Lack of approach road to far flung areas;

· Inadequacy in material and equipment; and 

· Inadequate training and lack of motivation of work.

4. Detecting a malaria epidemic

4.1. Step-I

On the basis of above mentioned signals or factors, which may be in combination, the occurrence of an epidemic of malaria can be predicted. The clue for proceeding in this direction may be taken from the following 

· Increase in fever rate reaching to one third or more of new OPD cases in dispensaries, PHC or hospitals during the current months:

· Increased fever incidence in the population as reported/ informed by the field staff, community health guides/ volunteers, DDC and FTD holders or Panchayat members, etc; and 

· Increase in the incidence if malaria in the current months as compared to those of preceding year (s) ; this may be seen from MF-4

4.2. Step-II

 In case these indicators are there, following steps are further taken:

· Carry out rapid fever survey (RFS) in the area to collect and examine blood  smears, with the objective the finding out slide positivity  rate (SPR) to understand  the quantum  of disease in the community:

· Compare the SPR of RFS ( as above) and current months, with that of the same months  of the previous years (s) and

· Collect the data and information on the signals related to climatic factors, vulnerability, receptivity, operational  status. etc. and scrutinize them to note specific points  of abnormality / increase, etc.   

5. Epidemic Response

5.1. The recognition of an alarm signal of an impending epidemic should be followed by the implementation measures, which consist of strengthening of diagnostic and treatment facilities and initiation of vector control measures.  

The actions suggested are:

· Carry out fever survey in the affected areas specially those with surveillance blackout or poor surveillance (as would be seen from MF-9 register) by collecting blood slide and giving presumptive treatment, and delineate areas;

· Strengthen the treatment facilities at health institutions by providing anti-malarials and supportive medicines; review of the laboratory functions;

· Interrupt the transmission by undertaking indoor residual spraying (IRS) with suitable insecticide(s). In case regular spraying is not possible, focal spraying may be carried out;

· Activate DDC & FTD specially where surveillance is weak.

· Ensure providing complete radical treatment to all positive cases with suitable drug ( s);.

· Intensify IEC to increase awareness about malaria & its control and motivate community to adopt preventive measures for vector control  & protect themselves from mosquito bite;

· In case of water logging etc.  the district administration may be approached to ensure  drainage of the area immediately, taking help of concerned departments, since water standing beyond 7 to 10 days is likely to provide vector mosquito breeding.  

· Close entomological monitoring may be done to assess the impact of intervention measures and vector bionomics (e.g density, resting, feeding, breeding etc.).

As a rapid response to prevent the impending epidemic of malaria the district must develop the following two essential components:

District mobile malaria epidemic control team ( DMECT)

A facility should be created for a DMECT from the exiting resources, to be pressed into service as and when required during epidemics.  This team in each district may be constituted  as follows, in addition to the personnel for routine anti- malaria activities: 

i)
 Medial Officer
-
1

ii)
Lab. Technician
-
2

iii)
Spraymen

-
5


iv)
Insect Collector
-
2

v)
Driver


-


In the event of an epidemic, when the district mobile team is pressed into action, the zonal entomologist should be associated with the team and he may supervise entomological activity being done by the two insect collectors and collate entomological data with epidemiological data.


The State Programme Officer may decide to provide additional input depending on the magnitude of the problem in addition to the district mobile malaria epidemic control team mentioned above. 

Logistics support

Emergency supply, as buffer stock of insecticides & drugs and equipment & vehicle, may be as follows:

 I.
 Vehicle (jeep)


-
1

II.
Microscopes



-
2

III
Spray pumps (HC or stirrup)
-
5

IV.
Automiser ( or flit pump)

-
5

V.
Insecticides



-


VI.
Drugs




-

VII
Laboratory chemicals like stains, glassware, etc 

VIII.
Contingent items like pricking needles, spirit, cotton, slide box, stationery, etc.

Note:
 for v), vi), vii), and viii) 1% of total requirement of district

Epidemiological, entomological and weather data and information on population movement are required which may indicate seasonal epidemiological pattern, vector prevalence and response to insecticide in hand & mosquitogenic and malariogenic potential.  
5.2. In case the outbreak of epidemic has taken place, top priority is to be given to control it.  For this important guiding points are as follows:

· Establish a control cell (or room) at district for monitoring and sending information to state and national level

· District mobile malaria epidemic control team to reach the area immediately with the available material & equipment and manpower; District Malaria Officer & MO, PHC should also reach; 

· Check and update the logistics and manpower; if need supplement and put indent for additional;

· Delineate the affected areas roughly and also include additional and adjoining areas.  For this, rapid fever survey is to be done.  Such a survey is to commence from the epicenter and the areas of coverage to be increased centrifugally till one reaches areas with normal malaria positivity rate (and also fever rate);  

· During survey it may ensured that:

· All age groups are covered with special attention to children, pregnant women & migrants; and 

· All fever cases are given presumptive treatment

· Investigate death cases (to confirm whether death has take place due to malaria / otherwise)

· Establish a field laboratory simultaneously;

· Declare malaria as notifiable especially from the private sector.  All malaria cases coming to private medical institutions and medical practitioners must be given full treatment and notified to district health authorities;

· Fever radical treatment (FRT) to be deployed specially in rural areas.  Mass radical treatment (MRT) may be resorted to only in highly malarious villages with high mortality;

· Vector control measures to be started as soon as possible , after the areas are identified;

· Submit regular information on daily / weekly basis to all concerned in the state & at national level.  The information may include epidemiological data, investigation reports of death due to malaria, vector Control Measures during taken 

Methodology of Emergency Vector Control Measures:

Rural Areas

· Space spray with pyrethrum extract to knock down infected mosquitoes in highly affected villages; this is to be carried out for 7-10 consecutive days or till the indoor Residual Spray ( IRS) is taken up;

· Indoor Residual Spray (IRS) with suitable insecticide in all the roofed structures;

· As an alternative, fogging (ULV) with malathion may be resorted to, specially when vector is exophilic;

· Wherever feasible, anti larval measures may be supplemented to IRS.  Alternative measures like use of impregnated mosquito nets & taking environmental measures for vector control may be adopted.

· Entomological investigation on vector density & breeding and vector response to insecticide being used, to be carried out 


Urban Areas

· Pyrethrum space spray in about 50 houses in and around a malaria positive house to be carried out;

· Anti larval measures must be intensified; 

· IRS must be undertaken in periphery and slum areas.

6. Post epidemic action:

Documentation and reporting of the epidemic along with the control measures undertaken is an important step.  It is essential to determine:

· What deficiencies predicted the prediction of the epidemic or hindered the implementation of preventive measures;

· What problems, if any, affected early detection, confirmation of an epidemic or timely response;

· What indicators should be monitored in order to improve the detection of epidemic risk.
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