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MALARIA REPORT - IS LARVICIDING A USEFUL MALARIA CONTROL METHOD
SUMMARY
Sassame Baptist Mission Clinic lies 40 kilometres north of Gokwe Business Centre: in recent years the area around the clinic has become one of the worst malarial areas in Zimbabwe. Evidence suggests that this occurred after the building of artesian wells in the area during late 1987 and early 1988: these wells were constructed for the new tar road that connects Gokwe Business Centre to Omay and Binga Districts.

Since the malaria outbreaks of 1993, Sassame Clinic's malaria cases have subsided dramatically. In 1993, 5343 clinical cases of malaria were reported from January to May: in 1995, this figure was reduced to only 236 cases. 1995 malaria cases at Sassame are one of the lowest number of clinical cases reported from any clinic in Gokwe in 1995 and the lowest number of cases reported at Sassame since 1988, the earliest records which can be found for this clinic. 

Since 1992, Sassame has been involved in various trials regarding source reduction and larviciding at an artesian well around the mission. After the malaria outbreaks of 1993, other artesian wells in the vicinity of Sassame have since been sprayed on a regular basis. This investigation aimed to prove that  larviciding had contributed to the low malaria figures being experienced at Sassame: Sassame is the only clinic in the district where this activity is practised on a regular basis.

The investigation collected malaria data from 1988 to 1995 from 10 health centres north of the escarpment in the malarial areas of Gokwe. The aim was to see whether the trends being experienced at Sassame were any different from those being experienced elsewhere in the district.

The data collected is supportive of larviciding at Sassame, but it is not conclusive at this moment in time. While malaria cases at Sassame have indeed dropped by a large margin, nearly all other clinics looked at also have reduced malaria cases during the same period. The only factor that stands out is that Sassame is the only clinic where malaria cases reported in 1995 are 50% lower than those reported in 1992: most other clinics in Gokwe have increased cases in 1995 as compared to 1992.

While the data may not be conclusive, it looks very promising. Unless data appears to the contrary, larviciding as a malaria control measure should be looked at as a method of malaria control which should be spread to other parts of the district.

This report looks in detail at the circumstances surrounding Sassame and its larviciding programme.

JUSTIFICATION FOR LARVICIDING
The major malaria vector for malaria in Zimbabwe is Anopheles arabiensis. The range of this vector appears to be limited by low winter temperatures at higher altitudes, and the fact that this mosquito appears unable to survive for long periods without continual breeding. Apart from some data from North Africa where adults practised low level feeding during the winter (Omer, S.M., & Cloudsley-Thompson, J.L. 1968 and 1970), there is no evidence in Southern Africa that this mosquito is able to survive the winter/dry season by hibernation. This would mean that the vector only survives perennially in areas of warm temperatures and permanent water.

Data suggests that larvae cannot survive over winter at altitudes of over 1000 metres in the north of the country. Gokwe District below the escarpment is one such area which is low enough for vector mosquitoes to survive, and those areas with permanent water such as Chireya are those where malaria is a perennial problem.

It is considered that permanent water bodies at low altitudes are the source of infection of malaria for each malaria season. When rains come, then vector mosquitoes are able to spread out into all surrounding areas: this results in the peak malaria cases appearing about three months after the rains begin.

Larviciding and source reduction aim at destroying mosquito larvae. If this activity is carried out during the winter, then it should be possible to destroy the source of infection for all surrounding areas and thus wipe out malaria transmission.

Similarly, malaria like other diseases can be focalised. If there is high water/human contact at a particular water site, malaria transmission can be very high. If such areas are treated, localised transmission can be drastically reduced even during peak malaria transmission.

In the early days of malaria control (pre 1940), larviciding was the main method used in controlling malaria. With this method of control, malaria was eradicated in such places as Cuba and Panama where malaria is a much worse problem than Zimbabwe.

Larviciding was first experimented with in Gokwe in 1992 during a malaria outbreak just outside Gokwe Town in a village called Dengu. Dengu is an area of vleis with many gardens and wells. During this outbreak vector larvae were identified in many wells in the area and it was decided to combat the outbreak with both house spraying and larviciding. The outbreak area was split up into three areas, one in which only chemoprophylaxis was carried out, one with house spraying and chemoprophylaxis and one with larviciding and chemoprophylaxis. Unfortunately, proper records were not kept, but the general impression of the health staff at the time, was that the area which was larvicided saw a decrease in malaria cases at the same rate as that in which houses were sprayed.

Larviciding was further carried out in 1992 in an outbreak at Chemahororo by district staff, and since that date has been used as one of the methods used in outbreak control.

During the winter of 1992, the first attempts of winter larviciding were carried out along the Mudzongwe River below Gokwe Town. The results of this activity have never been analyzed, but district staff seemed happy as no further malaria outbreaks have occurred in the Dengu area which lies above it.

In 1993, district staff attempted to carry out further winter larviciding in the Nembudzia area. Unfortunately, the area was only sprayed once during the winter and in 1994, Nembudzia reported a malaria outbreak. Further spraying was carried out at some of the artesian wells in the Nemangwe area.

It must be reported that all larviciding attempts by Gokwe District health staff have been spasmodic and unsystematic. It is only at Sassame Clinic where larviciding has been carried out in any systematic manner over any period of time.

Lastly, it must be noted that larviciding is very cheap in insecticide but very expensive and time consuming in labour. Without a lot of resources, this manner of malaria control is not sustainable unless carried out by locally affected communities.

It is this community based approach which has been carried out at Sassame and presently being carried out in the whole of Binga District. The only other places carrying out such control methods in Zimbabwe are in Manicaland and Gwanda: Gwanda unfortunately is not really a malarial area and indications are from Manicaland that activities have never been carried out systematically or monitored.

Sassame is the only place in Zimbabwe where these activities have been carried out in any kind of systematic way for a period of over a year: this makes Sassame a place of interest in terms of research.

ARTESIAN WELLS
Artesian wells in Gokwe are permanent bodies of water in which the breeding of malaria vectors has been identified (Wilson 1992, Freeman 1993). It must be assumed that the artesian wells are a reservoir source of vector mosquitoes, and the population that lives around these wells a source of parasites throughout the year. A parasite survey carried out late in July 1993 at Rugora Primary School in Mutimutema showed that 25% of children living around the artesian well to be carrying malaria parasites.

Gokwe District north of the escarpment has few permanent water bodies and water for domestic use is a perennial problem: there are few places where the water table is high enough for high yielding shallow bore holes etc. In the 1960s, a number of deep wells were dug (>200m deep) in the Svisvi and Goredema areas: these wells resulted in artesian wells. The impact of these wells is not well known: malaria no doubt increased, but these is little health data that exists from this period. The only health impact that has been highlighted from these wells is that of fluorosis: large numbers of children living around these wells suffer from stained teeth (Tobayiwa & Musiyambiri 1990).

During late 1987 to 1988, a new tar road was build connecting Gokwe Business Centre to Omay and Binga Districts. For this road to be dug water was needed and the Ministry of Water was contracted to dig wells. A number of wells were dug along the length of the tar road at about seven kilometre intervals from Sassame to Madzivazvido: all wells lie within about 200 metres from the tar road.

Since 1988, further artesian wells were dug, particularly during 1992 by a Japanese donated drilling rig. Most of these wells were dug in the grounds of primary schools, two of these were in the catchment areas of Sassame and Musita clinics at Zarova and Musita Primary Schools.

Since 1992, it is reported that a few other wells have been dug, two in the Sengwa Mine area and another at the Cotton Marketing board in Sassame in 1995. There are now over twenty artesian wells in Gokwe District.

SASSAME MISSION
According to Sister Clark, the sister in charge of Sassame Mission from 1984 to 1993, malaria only began to be a serious problem towards the end of the 1980's. No clinical data exists for Sassame for the period prior to 1988, but it is of interest that for most of Gokwe (and indeed the country), 1988 was a very serious malaria year (See Table One). Sassame, Musita and Svisvi conversely, only record an increase of malaria cases in 1989: all these clinics lie along the new tar road. It is also noticeable that malaria cases for Gokwe Hospital also increase drastically during this period, and it might be concluded that with the opening of the new tar road, Gokwe Town suddenly became much more accessible to the Nemangwe area where Svisvi, Sassame and Musita all lie.

After 1989, Sassame remained with a high number of annual malaria cases, and in terms of numbers, was generally only exceeded by the district's hospitals. During this period, Sassame began to report more malaria cases than most other clinics in the country.

It is reported by clinical staff that prior to 1992, many people living in and around Sassame Mission suffered from malaria on a regular basis. Behind the mission was an outlet from an artesian well which formed a swampy area full of vector mosquitoes. In early 1992 during a project by Blair Research, this area was sprayed on a weekly basis by Sassame Clinic staff: later the area was completely destroyed by diverting the water elsewhere into the Sassame River bed. Since these activities began in 1992, cases reported from the mission and the surrounding villages of Dzive and Hamamuti have been very few (Freeman 1993).

Later in 1992, larviciding activities were expanded to include an artesian well just outside the Cotton Marketing Board: it is reported that cases from this area became much fewer. A interesting story of this area was that after spraying started a number of men were found to be suffering from malaria: follow ups suggested that all these men were guards at a bridge being built in the area under which a huge pool was found. Destruction of this pool led to no further malaria cases being reported from the area.

1993 was the worst year in terms of malaria experienced at the clinic and after this the clinical staff embarked on a larviciding programme of surrounding artesian wells.

From January 1994, Zarova Primary School has been sprayed by school staff on a weekly basis. During 1993 from January to March, 928 confirmed cases of malaria were recorded, of these 63 (6.5%) came from Marimarofa which is the village at which the artesian well is found. During 1994 during the same period only 3/68 (4.5%) were reported from Marimarofa.

Further to Zarova, from August 1994, the artesian well at Gwave has been sprayed on a weekly basis by local members of the community. Gwave should be considered a high transmission localised source of infection. This well has some of the best water in the district from an artesian well and is used by many people for long distances around. It is very noticeable that many people fetch water from this well after dark and vector mosquito breeding occurs at the site at which water is collected. However, during the early part of 1994, contact with people would have been reduced as the irrigation system there was being modified and no agriculture was taking place during the 1994 malaria season.

During July 1995, a number of confirmed malaria cases were found to be originating from the Ministry of Transport and Cotton Marketing Board (CMB) in Sassame. Investigations revealed a new artesian well which had been dug at CMB, the spillage of which was causing mosquito breeding: this well is now being sprayed and cases of malaria have disappeared. 

All artesian wells which lie within 10 kilometres of Sassame are now being treated. If these artesian wells are indeed a source of infection, then treatment of these wells should result in a massive decrease in malaria in the area.

Sassame lies near to the tar road and consequently is visited by many people who live outside its catchment area. Just outside of the catchment area are at least four other artesian wells at Kamaroro, Musita and Masakadza and Mutimutema. These wells lie within the Musita Clinic catchment area, but Musita lies seven kilometres off the tar road and is not very accessible resulting in many of these people visiting either Sassame or Gokwe. It is very noticeable that in 1994 and 1995 that cases at Musita have increased above those of Sassame (See Table One): none of the artesian wells in this area have been treated in any way, except for the occasional spray by district staff.

Lastly, it must be noted that the spraying at all the sites around Sassame has been carried out in a fairly systematic way by the local community. The only place where this has not occurred is at the artesian well at the CMB. This well is being sprayed by Sassame Mission staff and it not always sprayed due to staff being on leave etc: I have been informed that the local community here have refused to co-operate stating that it is the clinic's staff responsibility.

TABLE ONE
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GOKWE DISTRICT
CLINICAL MALARIA CASES - JANUARY TO MAY FOR EACH YEAR









HEALTH CENTRE
1988
1989
1990
1991
1992
1993
1994
1995

GOKWE

3005
9121
5984
ND
916
3435
1769
1739

SVISVI

2609
2912
3430
1565
278
1420
696
287

SASSAME
2214
4145
3430
2070
515
5343
1132
236

MUSITA

1209
1282
1892
1551
413
2841
1776
592

MADZIVAZVIDO
ND
1581
1235
1534
384
2642
1074
519

CHIREYA
14607
6844
3178
3843
725
4822
3986
1847

DENDA

5521
4425
3430
1804
311
3223
2184
918

MTORA

8554
5494
2524
2760
983
7217
8156
1745

NENYUNGA
2555
1834
ND
787
135
3142
460
127

GOREDEMA
3182
2616
1600
1036
192
1383
2391
668

TOTALS

43456
40254
26703
16950
4852
35468
23624
8678

ANALYSIS OF DATA
Time did not permit the collection of data from all Gokwe clinics prior to the period of 1994. However, Appendix One shows that the reduction of malaria cases from 1994 to 1995 at Sassame is only exceeded by four other clinics, Simuchembu, Norah, Mtora and Gumunyu. Sassame had one of the lowest number of malaria cases in 1995 as compared with having one of the highest in 1994.

Of the clinics analyzed in detail, Table One shows that Sassame is the only clinic with fewer cases of malaria in 1995 as compared with 1992. Table One shows that of the clinics analyzed, cases in 1995 were generally double of those of 1992, yet Sassame's cases were half of 1992.

Of the two adjacent clinics to Sassame, Svisvi and Musita, Table One shows that Sassame has in the past had greater clinical cases of malaria than either of these two clinics (with the exception of Svisvi in 1988). However, since 1993, both clinics show greater malaria cases in 1994 and 1995 than Sassame. This data is also reflected in Figure One.

Table One also appears to indicate an increase of malaria after the building of artesian wells in 1988 and 1992 as reflected by increased cases at both Sassame and Musita in 1989 and 1993.
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Fig. 1 - Gokwe District Clinical Malaria Cases

PROBLEMS WITH DATA ANALYSIS
Clinical malaria as reported is subject to a lot of different factors, the main one being over diagnosis. Figure Two shows the clinical malaria cases reported at Sassame Mission and the malaria cases as modified by positivity rates i.e clinical cases multiplied by the positivity rate. Figure Two shows that while more clinical cases were reported in 1990 than 1991, 1991 was probably a worse malaria year due to increased positivity.
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Fig 2 - Sassame Clinic - Malaria Cases

The question of positivity remains a sticky problem. Any clinic in the country will report a certain number of malaria cases each month even if there is no actual malaria around. Flu outbreaks in particular inflate malaria figures each year as witnessed by increased malaria cases during the winter of 1995.

TABLE TWO
PRIVATE 
GOKWE DISTRICT
CORRECTED MALARIA CASES FOR JANUARY TO MAY




HEALTH CENTRE
1994
1995
% REDUCTION

GOKWE
679
398
41

SVISVI
328
81
75

SASSAME
536
17
97

MUSITA
1048
64
94

MADZIVAZVIDO
292
85
71

CHIREYA
1632
250
85

DENDA
1398
270
81

MTORA
3951
216
95

NENYUNGA
217
20
91

GOREDEMA
1217
221
82

Gokwe District like other districts has great difficulty in persuading its clinical staff to take blood slides. In most cases blood slide submission is very poor, and positivity rates recorded are not significant. However, Table Two gives some indication of the real malaria cases (i.e corrected with positivity rates) that might have been experienced at some of the clinics during 1994 and 1995. Table Two shows that the reduction experienced by Sassame might be greater than suggested by clinical cases of malaria alone.

The other problem that must also be considered is that of the accuracy of the reporting system. In one instance, two different T5s were found for Gokwe Hospital for the same month: data from both T5s was completely different.

CONCLUSIONS
There is no doubt that malaria cases have been drastically reduced at Sassame over the last two years. The question is whether this is a result of natural environmental conditions or as a result of the interventions mentioned in the report.

Data from other clinics has also shown a reduction of malaria cases during the same period. Although the reductions noted have not been in the same magnitude, the fact that their figures have been reduced confuses the issue of what has happened at Sassame.

While all the data is suggestive of a successful intervention at Sassame, it is impossible to conclude anything in real terms: both 1994 and 1995 have been generally low in malaria countrywide. All indicators suggest a severe malarial year in 1996, and the real test of Sassame will be over the next five months. If Sassame's figures can remain low while others in the district flair up, then at that point it should be possible to conclude whether this intervention has been successful or not.

Nevertheless, it must be stated that the data as presented is promising, and that Sassame should be encouraged to keep up with their endeavours. There is certainly nothing in the data to suggest that larviciding is either detrimental or unhelpful in the fight against malaria.

It must be assumed that permanent water bodies in Gokwe are permanent sources of malaria infection. Larviciding and source reduction are the only method known of dealing with such sources of infection. While the data may be inconclusive at this moment in time, larviciding (especially winter treatment) should be considered a practical method of malaria control and should be encouraged wherever possible.

To supplement any malaria control activity, more attention needs to be taken to the taking of blood smears. While blood smears may never really help in terms of clinical diagnosis (due to the lateness of examination), positive blood smears (with follow ups) especially during the winter/dry period can help in identifying sources of infection. The follow up of confirmed cases of malaria in the present Binga Malaria Project has helped identify a number of springs which had been unknown to local health staff.

RECOMMENDATIONS
Blood Smears
The present system of taking blood smears from one in five of clinical malaria cases is not working, and during the winter period where cases of malaria are few, the number of blood slides being taken is unhelpful in terms of investigating sources of infection.

Gokwe District Health Authorities might wish to consider a system being presently utilised in Binga. 

1)
During the winter and dry season months blood smears of all clinical cases of malaria are being taken. Where positive cases have been followed up, this has led to the identification of permanent breeding sites of mosquitoes and has clearly demonstrated the focality of the disease during this period.

2)
During peak season months, all clinics have been told to take blood smears of the first hundred clinical malaria cases they see from the beginning of each month. This is felt to be less confusing than taking one out of every five cases and produces a more consistent number of slides for examination i.e a number of slides which is known to be able to be examined by the district. One hundred is the number which can be examined by Binga, a greater or lesser target could be set for Gokwe.

3)
It is not sufficient to simply record positivity rates, the exact location of each positive case needs to be recorded. It will be found that cases are not equally distributed in villages and this helps in focusing malaria control activities.

Larviciding And Source Reduction
Larviciding/source reduction are a very time consuming method of control. While it is cheap in larvicide, it is very expensive in labour. However, it is a very powerful method of control if carried out systematically and should be promoted wherever possible in the following set of conditions.

1)
Where a permanent source of water is identified or a water body which has a very high human contact especially during the night.

2)
Where the local community are willing to carry out control measures.

Only in these circumstances can this method of control be sustainable. If E.H.Ts begin to carry out such activities themselves, the community will expect E.H.Ts to continue such activities and it will fail: E.H.Ts have too many other duties to carry out larviciding alone.

It is recommended that larviciding should be carried out particularly in the winter. Application can be spaced three to four weeks apart during the months of June and July and weekly thereafter, but it is usually easier to have weekly application throughout for the sake of routine. A single winter application is unlikely to show any benefit as witnessed in Nembudzia in Gokwe.

Larviciding can be continued into the peak transmission season, but during this period, larviciding should be aimed at places with high human water contact only.
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APPENDIX ONE

GOKWE DISTRICT
Clinical Malaria Cases Reported From Gokwe Clinics In 1994 and 1995
                    Jan-May        Jan-May       % Reduction
Clinic               1994           1995          From 1994
Chemahororo           438            323             26

CHIREYA              2986           1848             38

Denda                2184            918             58

Gawa                  698            235             66

GOKWE                1763           1679              4

Gumunyu              1360            213             84*

Gwanika               651            335             49

Jiri                  700            244             65

Kadzirire            1749            489             72

Kahobo               2625           1344             50

KANA                  791           1172           +148

Krima                 334             99             70

Kuwirirana           1360            361             73

Madzivazvido         1083            479             58

Mangidi               622            298             52

Manoti                543            386             29

Manyoni               116             65             44

Mashame               830            482             42

Masuka                569            189             67

Mateta                675            430             36

Msala                 571            390             32

Mtanke                945            596             37

MTORA                8156           1366             83*

Mukoka                283            135             52

Musodzi               796            356             55

Musita               1776            592             67

Norah                 251             43             83*

Nyaje                 663            138             79

Nyamhunga             831            435             52

Rubatsiro                            163

Sai                  1115            464             58

SASSAME              1132            236             79**

Simuchembu           2059            326             84*

Svisvi                704            287             59

Tongwe                682            554             19

Tsungai              1665            496             70

Zomba                1453            423             71
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