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Rapid assessment procedures (RAP) for lymphatic filariasis
S. P. PANI. A. SRIVIDYA. K. KRISHNAMOORTHY. P. K. DAS. V. DHANDA

ABSTRACT
Background. New strategies are emerging for control of

filariasis in tenns of chemotherapy and vector control. Field
application of these tools requires mapping and prioritization of
filaria-endemic areas and quantification of the infection!
disease burden. Available procedures are time-consuming,
costly and have poor sensitivity. Therefore, rapid assessment
procedures need to be developed to assess the disease
burden as well as monitor and evaluate control programmes.

Methods. Data collected on different variables from 25
areas in India and elsewhere were used. The relationship
between prevalence of human infection and vector infection
rate was analysed quantitatively. Due to lack of independent
samples, only qualitative analysis was carried out between
other epidemiological variables such as infection and disease
prevalence in relation to age, gender and manifestation.

Results. There was a significant positive correlation bet-
ween vector infection rate and infection prevalence in humans,
suggesting that vector infection can be used as an indicator in
the rapid assessment of infection prevalence. Scatter plots
showed that community screening may be limited to the age
group of 11-30years for infection prevalence and 20-50 years
for disease prevalence. Further, clinical surveys may be
limited to only hydrocele prevalence which may be sufficient to
predict the total disease. This can also be used as an altema-
tive method by the community itself for delimiting endemic
areas.

Conclusions. Vector infection rate may be used as an
indicator for rapid assessment of human infection. A1tema-
tively, blood smear examination could be limited to the age
group of 11-30 years. For a rapid survey of the disease, males
in the age group of 20-50 years could be examined only for
hydrocele.
Natl Med J India 1997;10:19-22

INTRODUCTION
Assessment of the burden of filariasis in a community is a
prerequisite for planning, implementation and evaluation of con-
trol strategies. Infection and consequent disease manifestation is
a result of a complex interaction between the host, parasite, vector
and environment. Therefore, repeated assessment, at least at 5- to
10-year intervals, is ideal. The current methods of assessment,
particularly disease surveys by physicians and night blood sur-
veys, are beyond the means of many developing countries like
India where at least 62 endemic districts out of 300 are yet to be
surveyed.' Moreover, the delimitation survey in India does not
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cover rural areas adequately, where most people (about 80%) are
exposed to the risk of infection. 2 A comprehensive survey would
also be time-consuming. Hence, there is an urgent need to develop
rapid assessment procedures (RAPs) to determine the burden of
filariasis in terms of infection and disease. Mapping and priori-
tizing areas in different parts of the world would be possible
through the RAPs, so as to plan and implement appropriate
control measures. Such procedures have already been proved
useful in identifying the problem areas of onchocerciasis in large
parts of Africa. Information thus gathered was used to stratify and
prioritize the areas by rapid epidemiological mapping for
ivermectin distribution? Recently, RAPs have also been developed
for schistosomiasis control+"

Although interruption of transmission and elimination of
detectable microfilaraemia have been the ultimate objectives of
the control programmes against filariasis, various variables have
been used to measure the effect of control strategies. Epidemio-
logical surveillance is a means of determining the distribution and
trends of incidence of infection and disease. However, the selec-
tion of the variable(s) depends upon the objective of the survey.
These variables include prevalence of infection and disease in
humans, and the vector infection rate. Since collection of data for
all these variables is difficult, data on selective variables are
gathered depending upon on the purpose. Consequently,. the
complete filariasis situation in a given area is rarely assessed.
Therefore, it is essential to understand the relationship between
these variables so as to choose an appropriate one which may
reflect either the value of other variables or the filariasis situation
as a whole. The usefulness of some of these variables in develop-
ing RAPs for bancroftian filariasis are discussed based on an
analysis of their relationships.

DATA SOURCE AND METIiOD OF ANALYSIS
Data obtained from various prevalence studies in India7-u and
other countries (Costa Rica," Haiti, n Nigeria," Pakistan" and the
Philippines'") formed the basis for the present analysis. In all the
studies, 20 cmm of peripheral blood was collected for parasito-
logical screening and a physical examination of individuals was
done for detecting clinical manifestations. In most of the studies,
the same samples were screened for infection as well as disease.
While data on specific human infection (microfilaria carriers),
disease prevalence and vector infection were available for 25
areas, paired data on disease and hydrocele prevalence were avail-
able for only 12 areas.

The association between infection prevalence and vector
infection rate was examined quantitatively using regression analy-
sis after arcsine transformation of the proportions. As the disease
progression is a dynamic process, the data from such surveys were
not suitable for simple statistical analysis and hence were exam-
ined graphically using scatter plots. Also, it has already been
shown that in bancroftian filariasis infection and disease preva-
lence have a significant association with age, with a peak preva-
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lence of infection in the age group of 11-30 yearslO and a peak
prevalence of disease in the age group of 20-50 years.29 There-
fore, total infection or disease was examined in relation to these
age classes so that the surveys could be limited to specific target
age groups. Further, the natural history of this disease suggests
that the chronic and detectable manifestation would be prominent
mostly among those over 20 years of age."

ANALYSIS AND DISCUSSION
In all the study sites considered for analyses, Culex quinque-

fasciatus, the vector of the periodic form of Wuchereria bancroft;
was sampled through indoor resting collections during the period
when surveillance for microfilaraemia (infection prevalence) was
conducted. The number of vector mosquitoes thus collected and
dissected for determining infection varied from 101 to 3545 in
different studies. Although the exact period and duration of
mosquito collection was not known, the data were found suitable
for analysis of the relationship between variables because the
human and vector infections were determined simultaneously.
The regression analysis between vector infection rate (the per-
centage of mosquitoes harbouring parasite irrespective of the
stage) and human infection prevalence showed a significant
positive correlation (r=O.57; df=23; p<0.05). There was a gradual
increase in infection prevalence with increasing vector infection
rate (Fig. I). The intercept value shows that the minimum human
infection prevalence that could be reflected by vector infection
was around 5%. Therefore, this method can be employed if the
purpose is to delimit areas with a >5% human infection. Vector
surveillance to determine this indicator can be considered as an
RAP to assess human infection prevalence. Sampling the vector
population for determining infection can be carried out with
minimal expertise and time compared to night blood surveys for
human infection which are expensive" and have a poor sensitiv-
ity.33.34This may also be more acceptable to the community as
there is no need to survey the human population. Repeated vector
sampling may be useful in areas with a low infection rate. Samp-
ling the resting population could be done by using mechanical
aspirators. Alternatively, different types of traps such as the
box,"·36 insecticide impregnated fabric traps» and light traps31
could be used for sampling the vector population as has been done
in Tanzania." This would minimize the personal bias of the
collection and the disturbance caused to inmates of households.
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FIG I. Correlation between infection rate in vectors and human
infection prevalence
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Scatter plotting of data points on total infection prevalence
against that of the age group of 11-30 years (Fig. 2) showed a
rising trend. This qualitative analysis suggests that infection
prevalence in the age group of 11-30 years could reflect the
overall infection prevalence in a community. Limiting night
blood survey to this age group may cover the target sample more
effectively as compared to screening the entire population. As has
been shown.? screening of this group can be arranged in night
camps in schools with prior health education. This will be cheaper,
with wider coverage than conventional door-to-door surveys.
This method can thus be used as an RAP for assessing the burden
of infection when other methods (such as vector infection preva-
lence) cannot be used.

A similar qualitative analysis of total disease prevalence
against disease prevalence in the age group of 20-50 years
showed that limiting screening to this age group could also reflect
total disease (Fig. 3). This will make the survey quicker and
cheaper. When the relationship between prevalence of specific
manifestations and total disease prevalence was analysed, there
was an increasing trend in total disease with a rise in hydrocele
prevalence. This scatter plot suggests that hydrocele prevalence
could reflect the total disease, which includes hydrocele,
lymphoedema and other uncommon manifestations. The samples
covering only the age group of 20-50 years can be further limited
to males and screening for only hydrocele as this tends to reflect
a linear trend in total disease prevalence irrespective of gender
(Fig. 4). Thus, screening only males and thattoo only for hydrocele
can be used as an indicator to assess the total disease burden in a
given area. This procedure may be done by trained health work-
ers.It may also be used to assess the disease burden in a motivated
target community.

The relationship between human infection and disease preva-
lence showed an increasing trend of disease with infection.
However, the interpretation of this result is difficult as the natural
history ofthis disease is dynamic. 41.41 The type of relation between
infection and disease could, therefore, be dynamic and is a
function of the duration from the time of its introduction in a given
locality or population. The degree of this association is expected
to be influenced by the stage in the natural history of the disease.
For example, while the prevalence of infection (mf) in Pondicherry
in 1957 was higher than that of the disease (Dis)? (mf 10.3%; Dis
4.7%), in 198629the prevalence of disease was almost the same as
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FIG2. Relationship between age-specific and total infection
prevalence
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FIG 3. Association between age-targeted (among 20-50-year-olds)
and total disease prevalence

that of mf prevalence (mf 6.3%; Dis 6.7%) and in 1992,44 the
prevalence of disease became higher than that of mf (mf 4.8%; Dis
9.7%). Though the area has been covered under the control
programmes, the trend suggests that during the natural history of
the disease in a locality, the relationship between the two param-
eters changes gradually. Therefore, the data that have been
collected on disease and infection for different localities might be
representing different points in the natural history of filariasis in
those areas. Thus, relating these two variables might not be
appropriate and therefore developing assessment procedures based
on these relationships might not always be useful. These limita-
tions require further study to understand the dynamics of change
in the relationship by appropriate data analysis and modelling.

The role of relationships between the variables in the develop-
ment of RAP forbancroftian filariasis wi\l, however, depend upon
the objective for which the RAP is intended. Primarily the
objectives of RAP are to provide information crucial for decision-
making. Therefore, the specific objectives of RAPs for filariasis
are to map the distribution and extent of the filariasis problem in
different localities, to rapidly stratify endemic areas for control
programmes and to develop rapid concurrent monitoring and
evaluation procedures. Currently, filarial endemicity levels have
been classified according to the prevalence of microfilaraemia,"
If the objecti ve of the survey is to collect data with a view to imple-
menting morbidity control strategies, information on disease is
also important. Before applying these RAPs in the field, it is
necessary to assess whether these approaches satisfy the criteria
for RAP. Ideally, RAPs are expected to be simple, direct, rapid,
non-invasive, requiring minimum expertise, acceptable to the
community, reliable and reproducible. The procedures should
also be cost-effective and adaptable to the existing control
programmes. The practical usefulness of these variables as indi-
cators of rapid assessment require field validation in different
endemic levels.

REFERENCES
Park JE. Park K. Health care of the community. In: Park JE. Park K (eels). Te:ttbook
of preventive aIIdsocial mediciM. Jabalpur:Banarlidas Bhanol. 1989:478-93.

2 Rao CK. Shanna SP. Control offilari.sis in India. J Commlln Dis 1986;1':27~2.
3 Ngournou P. Walsh JF. Mace JM. A rapid mapping technique for the prevalence and

distribution of onchocerciasis: A Ca~oon case .rudy. AM Trop Med Parasitol
1994;11:463-74.

21

•

-
••- .

10 20
Hydrocele Prav.lence (%)

30

FIG 4. Association between prevalence of hydrocele and total
disease prevalence

4 Lengeler C. de Savigny D. Mshinda H. Mayombana C. Tayari S. Hatz C. et al.
Community based questionnaires and health statistics as tools for the cost-efficient
identification of communities at risk of urinary schistosomiasis. lnt J Epidemiol
1991;lO:7~.

S Lengeler C. Kilima P. Mshinda H. Morona D. Hatz C. Tanner M. Rapid. low-cost,
two-.tep method to screen for urinary schistosomiasis at district level: The Kilosa
experience. Bull World Heallh Orgall 1991;69:179-89.

6 Lengeler C. Sala,Di.kanda OM. Tanner M. Using questionnaires through an
existing administrative system: A new approach to health interview surveys. H~alth
Policy Plallning 1992;7:10-21.

7 Krishnaswami AK. Filariasis in Mangalore (South India). Indian J Malariol 19S5;
9:1-16.

8 Kant L. Sen SK. Puri BS. Filariasis in Patna (Bihar). Part I, Indian J Malariol
1956;10:199-217.

9 Chand D. Singh MY. Pathak VK. Filariasis in the District of Ghazipur (Uttar
Pradesh). Indian J Malario/l96I;I5:21-9.

10 Chand D. Singh MY. Pathalt YK. Problemoffilariasis in the district of Deoria (Uttar
Pradesh).lndianJ Malario/l96I;15:31-8.

II Chand D. Singh MV. Gupta BB. Srivastava RN. A aoteon filariasis in Gonda town
(Uttar Pradesh). Indian J Malariol 1961 ;15:39-47.

12 Chand D. Singh MY. Srivastava RN. Filariasis in Babraich districl (Uttar Pradesh).
Indian J Malario/l96I;I5:17S-84.

13 Nair CPo Filariasis in centrally administered areas. Part D. Survey of Laccadive,
Minicoy and Aminidivi Islands. Indian J Malarioll961 ;15:263-83.

14 Varma BK. DaIS NL. Sinha YP. Filariasis in the rural population around Bhagalpur
town. Indian J Malariol 1961 ;15:285-92.

IS Varma BK. Prasad RM. Dau NL, Sinha YP. Studies on the incidence and
transmission of filariasis in Monghyr (Bihar). Indian J Malariol 1961 ;16: 17-26.

16 Nair CPo Filariasis in Ketala State. Part YD. Survey of Ponani (Palghal district),
Indian J Malario/l962;16:47~2.

17 Diwan Chand. Singh MY. Yyas LC. Filariasis in Gorakbpur district (Uttar Pradesh).
Indian J Malario/l962;16:269-76.

18 Joseph G. Peedlambaran P. A filariasis survey of Trichur. Ketala state. Indian J
Malarioll963;11:33-6.

19 Singh MY. Rastogi KC. Singb RP. Srivastava YK. Observations on rural filariasis
in Sitapur district (Uttar Pradesh). I"diatl J Malarioll963;11:303-10.

20 Singh MV. Rastogi KC. Singh RP. Srivastava VK. Observations on urban filariasis
in Sitapur diltrict (Uttar Pradesh). Indian J Malario/l963;11:3S7~3.

21 Srivastava RN. Prasad BG. An epdemiological srudy of filariasis in villages of the
rural health training centre. Sarojini Nagar.l.ucknow.lndian J Med Res 1969;51:
S28-42.

22 Dondero TJ. Bhattacharya NC. Black HR. Chowdhury AB. Gubler OJ. Inui TS.
et al. Clinical manifestations ofbancroftian filariasis in a suburb of Calcutta. India.
Am J Trop Med Hyg 1976;15:64-73.

23 Rath RN. Du RK. Mishra G. Mohapatra BN. Ramakrishna C. Bancroftian filariasis
in two selccted rural communities in Puri districl. Orissa: A comparative srudy of
filariometric data. J Commlln Dis 1984;16:104-12.

24 Pani SP. Das LK. Balakrishnan N. Sadanandane C. Rajavel AR. Subramanian S.
et al. A srudy on the clinical manifeslations ofbancroftian filariasis in Pondicherry.
South India./ndiatl Med Gal 1989;123:111-15.

2S Subramanian S. Pani SP. Das PK. Rajagopalan PK. Bancroftian filariasis in
Pondicherry. South India: D. Epidemiological evaluation of the effect of vector
control. Epide",iolln/ect 1989; 103:693-702.



22

26 Francisco P. Jose Luis G. Culos G. Alberto Z. Miguel R. Liliana J. Prevalence of
bancroftian filariasis in the city of Puerto Limon and the Province of Limon. Costa
Rica. Am J Trop Mtd Hyg 1983;31:1294-7.

27 Raccurt PC. Majon M. Hodges WHo Puasitological. serological and clinical studies
of W. bancroft! in Limbe, Haiti. Am J Trop Mtd Hyg 1984;33:1124-9.

28 Udonsi JK. Bancroftian filariasis in the Igwun Basin. Nigeria: AD epidemiolgical.
parasitological and clinical study in relation to the transmission dynamics. Acta
Trop 1988;45:171-9.

29 Wolfe MS. Aslam Khan M. Bancroftian filariasis in two villages in Dinajpur
district. East Pakistan. Am J Trop Mtd Hyg 1972;11:22-9.

30 Schullz GW. A srudy of bancroftian filariasis on the islands of Balan and Rapu
Rapu, Philippines. Southtast Arion J Trop Mtd Pub Htalth 1988;19:207-14.

31 Pani SP. Balakrishnan N. Srividya A. Bundy DAP. Grenfell BT. Clinicalepidemiol-
ogy of bancroftian filariasis: Effect of age and gender. Trans R Soc Trop Mtd Hyg
1991 ;85:260-4.

32 Das PK. Manoharan K. Ramaiah KD. Balrajan K. Dhanda V. Cost analysis of blood
surveys for the detection of microfilaria carriers in rural areas. Nat! Mtd J India
1995;8:143-4.

33 Das PK. Manoharan A. Srividya A. Grenfell BT. Bundy DAP. Vanamail P.
Frequency distribution of Wuchtrtria bancrofti microfilariae in human populations
and its relationships with age and sex. Parasitology 1990;101:429-34.

34 Srividya A. Krishnamoorthy K. Sabesan S. Panicker KN. Grenfell BT. Bundy DAP.
Frequency distribution of Brugia malayi microfilariae in human populations.
Parasitology 1991 ;101:207-12.

35 Service MW. Mosquito ecology: Firld sampling methods, London:Applied Science
Publishers. 1976.

36 Pietsch DL. A collapsible model of Red Box for measuring mosquito population

THE NATIONAL MEDICAL JOURNAL OF INDIA VOL. 10, NO. I, 1997

density. Mosq News 1970;30:64&-9.
37 Das PK. Shivagnaname N. Amalraj D. Insecticide Impregnated Fabric (IIF) trap for

sampling adult mosquitoes resting indoors-A comparative study. Bull Entomol
Res 1997 (in press).

38 Floore TG. Grothaus RH. Conversion of the New Jersey light trap for collecting live
mosquitoes in Da Nang. Vietnam. Mo.rq News 1971 ;31:221-2.

39 Lines 10. Curtis CF. Wilkes TJ. Njunwa KJ. Monitoring human-biting mosquitoes
(Diptera: Culicidae) in Tanzania with light. traps hung beside mosquito nets. Bull
Entomol RtJ 1991;81:77--84.

40 Panicker KN. Pani SP. Sabesan S. Krishnamoorthy K. Choice and integration of
different approaches to case detection with special reference to brugian filariasis in
South India. Indian J Mtd Res 1990;91:282-8.

41 Bundy DAP. Grenfell DT. Rajagopalan PK. Immuno-epidemiology of lymphatic
filarasis: The relationship between infection and disease. In: Asg C. Gallagher RB
(eds). lmmunoparasitology today. Cambridge:Elseria Trends. 1991:A 71-5.

42 Srividya A. Pani SP. Rajagopalan PK. Bundy DAP. Grenfell DT. The dynamics of
infection and disease in bancroftian filariasis. Trans R Soc Trop HI'I( 1991 ;85:
255-9.

43 Nair CPo Filariasis in centrally administered areas. Pan I. Filarial survey of
Pondicherry settlement. Indian J Malariol 1955;14:233-52.

44 Surdendran K. Pani SP. Soundarsanane MB. Srinivasa OK. Bordai PC. Subramanian
S. Natural history •trend of prevalence and spectrum of manifestations ofbancrofrian
filarial disease in Pondicherry. South India. Acta Tropica 1995 (in press).

45 World Health Organization. Control of lymphatic filariasis: A manual for htalth
personnel. 1987:33-48.

Sekhsaria Fellowship
in Head and Neck Surgery

The Sekhsaria Fellowship sponsored and funded by the Ambuja Cement Foundation is available
to qualified candidates in the field of head and neck cancer. The applicant must have completed
their postgraduate qualifications in either general surgery, otolaryngology or plastic surgery and
demonstrate an active interest in the field of head and neck oncology. Preference will be given to
candidates with an institutional attachment or with prior head and neck oncology training though
these are not mandatory for selection. The upper age limit is 40 years on 1st October 1997.

Selected candidates will be offered a clinical fellowship on the head and neck service of
Dr S. A. Pradhan at the Tata Memorial Hospital for a period of one year. In addition to hislher
clinical responsibilities the fellow will be expected to participate in the academic and research
acctivities of the unit. Selected candidates will be given a consolidated stipend to meet living
expenses in Mumbai at par with the current pay scale of a senior research officer at the Tata
Memorial Hospital. Interested candidates should write to: Dr S. A. Pradhan, Surgeon, Tata
Memorial Hospital, Parel, Mumbai 400 012, India with their curriculum vitae and letters of
support from at least two consultants under whom they have trained along with two stamped self-
addressed envelopes 2" x 4".


