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ABSTRACT

Filariases are a group of vector — borne parasiiseases of humans and other animals, caused Iy fbreadlike
worms (hence the name “filaria” from Latin) that itheir mature adult stages reside in the lymphaticsin
connective tissue. Of the eight filarial parasitbst commonly infect man three species accountrfost of the
pathology associated with these infections: theplyatic dwelling filariae; Wuchereria bancrofti agfugia malayi
and the skin dwelling Onchocerca volvolAsstudy was undertaken to compare certain haemgitdbparameters
viz. Hb content, total blood cell count (RBC and®yBNBC differential count, platelet count, E.PR;.V, M.C.V,
M.C.H and M.C.H.C between normal persons and flaifected patients coming for check-up in Primégalth
Centres in Arakkonam to find out any specific viioias.
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INTRODUCTION

Culex quinquefasciatuis responsible for transmitting the filarial nedd, Wuchereria bancroft{Tropical Africa
and Southeast Asia), Chikungunya virus (CHIKv) (@dr India, and Asia), and Rift Valley fever virgRVF)
(Africa) [1]. Wuchereria bancroftis a filarial nematode that can cause lymphatarifisis. Currently, worldwide
there are approximately 120 million cases of lynijghi@ariasis [2]. The mosquito picks up the mifitaria from an
infected vertebrate. The nematode develops inbiglenosquito, and is passed on to another vertefata India,
the most common form of this disease is causedVioghereria bancroftand is known as Bancroftian filariasis
accounting for 9% of the cases. This form of fdais is widely distributed both in urban and raadas. The other
form of a disease is caused Byugia malayiand is commonly termed as Brugian (Malayan) fisis. This is
restricted to few rural pockets in the country &mel largest endemic tract presently exists aloegctintral part of
Kerala. The other localized foci are in Assam, §xjdviadhya Pradesh and West Bengal. In India, toextalaria,
filariasis is an important public health problemaarg the mosquito borne diseases. It is a chrosieadie with bad
effects on social, economic and physical aspedts.chronic manifestations are irreversible andeattick causes
temporary disability.

The factors affecting the MDA programme in Keratats were investigated [3]. In Kerala, MDA (MassuBr
Administration) was studied as a pilot project ilagpuzha and Kozhikode District from 2000-04 arelfitst round

of MDA was launched in Kerala covering eleven enwendistricts, in March 2005. On evaluation, the giru
distribution coverage, compliance, etc. were fotmde not satisfactory and a need to elicit theofacfor poor
performance of MDA is felt essential. The study hesught out the observations to the notice ofah#orities so
that appropriate remedial measures are incorparftetbund out an unidentified filarial speciesdaits impact on
fithess in wild populations of the black-footed ridr (Mustela nigripes Disease can threaten the restoration of
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endangered species directly by substantially deorgahost survival or indirectly through incremdrdacreases in
survival and reproduction. Thmicrofilariae of the filarial nematodeitomosoides sigmodontiexacerbate the
course of lipopolysaccharide-induced sepsis in njie Helminths facilitate their own survival by taely
modulating the immune systems of their hosts. Thpaicts that different life cycle stages of the radiaria
Litomosoides sigmodontihiave on the inflammatory responses of mice ingectéth sublethal doses of
lipopolysaccharide (LPS) were also observed.

[6] reported a case of live intravitreal adult Biarm filaria, where the parasite was successfulijaeed by pars
plana vitrectomy. Identification of the worm was ngo by light microscopy and confirmed by immuno
chromatographic test. The age profiles of infectaord specific antibody intensities in two commugstiwith
different transmission levels in East Africa to ewae the contribution of humoral responses to huimanunity to
the vector-borne helmintWuchereria bancroftivere compared [7]. The worm intensities were higirel exhibited

a nonlinear age pattern in a high-transmission conity, Masaika, in contrast to the low but linearigreasing age
infection profile observed for a low-transmissioonmamunity, Kingwede. [8] concluded that filariass vector-
transmitted parasitoses, exclusively tropical, pkder dirofilariosis. Their impact differs accorj to the type of
filaria and the induced immune response. The disignowas made based on the presence of dermatdlagica
lymphatic manifestations, acute or chronic, assediavith usually extented stays in an endemic agunt

A study on morbity pattern and time trends of fdacases was carried out in a PHC of Dakshin Kaari2idtrict
during November 2000 to January 2001 [9]. The agksex distribution of all 416 filaria cases reaatdevealed
that 235 (56.49%) were females and maximum conagaitr of 263 (63.21%) was in the age group of 16/dars.
The seasonal distribution revealed that rainy seasmounted the highest number of cases 197 (47.35k&
prevalence was highest, 1.96/1000 population iry&ae 1993 and lowest, 0.71/1000 population inyeer1995.

A 47-year-old Indian presented with an inguinal snalnically suspicious as a tumor. Histologicahmination of

the excised mass demonstrated tissue reactiongendeating intravascular adult filarial worms. Therms have
been identified as lymphatic filariae, most prolyaiMuchereria bancroftiThe case report underscored the need to
maintain suspicion of genitourinary filarial lesiom non-endemic areas and describes atypical vasdesions
induced by lymphatic filariafl 0].

MATERIALS AND METHODS

Since the outbreak of Filariasis seems to be mofgakkonam, Vellore District, Tamil Nadu, Arakkanaarea was
selected for the present study. The blood sampkre wollected from filarial affected volunteersand around
Arakkonam area. The age group of patients seldotetie present study was between 20 and 60 yEhessamples
were subjected to estimate the haematological peteasviz, Haemoglobin, Total Count of Erythrocytéstal
Count of Leucocytes, Differential Count of Leucaasit Platelet Count (PC), Erythrocyte SedimentafRaie
(E.S.R), Haematocrit Value (Packed Cell Volume), akleCorpuscular Volume (M.C.V), Mean Corpuscular
Haemoglobin (M.C.H) and Mean Corpuscular Haemogldboncentration (M.C.H.C)11]. The results obtained
were subjected to statistical analysis.

RESULTS AND DISCUSSION

The vector for lymphatic filariagZulexquinquefasciatugFig: 1) and lymphatic fliariaé)uchereria bancroft{Fig:

2) and four stages of filariasis (Fig: 3-6) werpresented. Haematological parameters viz. Hb contetal blood
cell count (RBC and WBC), WBC differential countatelet count, E.S.R, P.C.V, M.C.V and M.C.H.C were
studied in 20 filariasis affected patients;10 mdiable:1) and 10 females (Table:2).

Fig: 1 Culex quinquefasciatus Fig: 2Wuchereria bancrofti
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Fig: 3 Filariasis (Stage — I)

Fig: 4 Filariasis (Stage — II)

Fig: 5 Filariasis (Stage — III)

Fig: 6 Filariasis (Stage — IV)

Reduction in haemoglobin content, total count ofG8Blymphocytes, basophils, monocytes, mean couatarsc
haemoglobin and mean corpuscular haemoglobin ctratEm was observed in filariasis affected pasewhen
compared with normal patients. There was a corsidie increase in total WBC count, neutrophils,irmshils,
platelet count, ESR and mean courpuscular valtieeimffected patients.

Table: 1 Haematological parameters in filariasis d@&cted male patients

WBC- | WBC- | WBC- | WBC- | WBC- | WBC-
’ /cu.mm % % % % % ' )

C 15.25 5.3 7500 52 41 4 1 2 2.75 10 46 86 29 3%
Tl 10.3 3.4 15800 81 14 5 0 0 2.9 68 31 91 28 38
T2 13.2 4.4 13600 76 20 4 0 0 2.32 59 40 90 26 32.8
T3 13.4 4.6 12900 74 22 4 0 0 3.43 38 41 98 24 3p
T4 13.3 4.4 11700 65 22 13 0 0 2.3 28 40 9l 26 3D
T5 11.3 3.8 14200 70 26 4 0 0 3.78 96 34 89 27 3p
T6 12.5 4.5 10700 56 36 8 0 0 2.9 37 M 90 28 30
T7 13.2 4.6 10300 74 21 5 0 0 3.24 30 41 89 24 31
T8 14.3 4.7 13900 70 16 14 0 0 2.27 46 46 9l 27 4 30.
T9 12.8 4.2 10600 63 29 8 0 0 2.96 23 38 90 28 3Q.7
T10 16.2 4.1 9700 61 33 6 0 0 2.96 17 49 90 25 31
SD 1.6463 0.408 2414.9 8.908 7.078 3.62 0.301 30.60 0.478 25.05 5.22 1.758 1.69 1.328
SE 0.502 0.1694 641.84 2.42B 2.239 1.169 0.p0 0[000.1589 7.618 1.63 0.371 0.0 0.13B8

EP — Experimental parameters; Hb — Haemoglobin; RBIC- Red Blood Corpuscles-Total Count; WBC-TC #&\Blood Corpuscles-Total
Count; WBC-DC — White Blood Corpuscles-Differen@alunt; N — Neutrophil; L — Lymphocyte; E — EosihiiB — Basophil; M — Monocyte;
PC — Platelet Count; ESR — Erythrocyte Sedimemaiate; PCV — Packed Cell Volume; MCV — Mean Camplas Volume; MCH — Mean

Corpuscular Haemoglobin; MCHC - Mean Corpusculardrgoglobin Concentration; SD — Standard Deviatiof;-SStandard Error
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Table: 2 Haematological parameters in filariasis dected female patients

WBC- | WBC- | WBC- | WBC- | WBC- | WBC-

) /cu.mm % % % % % ' )
C 13.75 4.8 7500 53 40 4 1 2 3.4 12.5 43 84 28 36
T1 12.5 4.5 14200 82 14 4 0 0 3.0 20 41 89 30 338
T2 12.8 4.3 14200 76 19 5 0 0 2.43 41 38 88 30 3B
T3 12.7 4.2 11800 73 16 10 0 1 3.2 57 38 90 30 3R
T4 12.6 4.2 8700 70 20 10 0 0 2.74 46 36 88 31 3B
T5 11.8 3.96 9800 75 17 8 0 0 3.26 57 35 89 30 3R
T6 12.8 4.1 9400 75 18 7 0 0 2.24 46 37 9 31 3P
T7 12.8 4.2 134200 80 15 5 0 0 2.3 25 38 90 30 3B
T8 10.3 3.4 8600 79 14 7 0 0 2.17 28| 31 91 30 3p
T9 12.2 3.9 12800 81 15 4 0 0 2.12 50 34 8Y 31 3B
T10 11.6 3.8 12400 78 16 6 0 0 2.51 32 34 8P 31 33
SD 0.8868 0.3678 2432.5p 22.89 7.38 2.24 0.0 0{62 0.47 15.10 3.37 1.911 0.87 0.87
SE 0.252 0.0972 696.59 2.306 2.287 1.763 0.p0 0/000.171 4.197 0.89] 0.37§ 0.0(¢ 0.138

EP — Experimental parameters; Hb — Haemoglobin; RBEC- Red Blood Corpuscles-Total Count; WBC-TC #&\Blood Corpuscles-Total
Count; WBC-DC — White Blood Corpuscles-Differen@alunt; N — Neutrophil; L — Lymphocyte; E — EosihiiilB — Basophil; M — Monocyte;
PC — Platelet Count; ESR — Erythrocyte Sedimema®ate; PCV — Packed Cell Volume; MCV — Mean Camplas Volume; MCH — Mean
Corpuscular Haemoglobin; MCHC - Mean Corpusculardi@globin Concentration; SD — Standard DeviatioB;-SStandard Error

Filaria parasites develop in two hosts. Man isRhienary host (definitive) where as mosquito actshasSecondary
hosts (Intermediate). Development of the parasitean takes a long time (5-18 months) but in mdeegsiit takes
10-14 days only. The adult worms (thread like, 4ebis long) are lodged in the lymphatic system ofinmighe

female and male worms mate within the human bodlytha fertilized female liberates thousands ofdanknown

as microfilariae (mf). During day time microfiladaremain concentrated in the capillaries and bleeskels of
internal organs especially lungs. These are retkade the blood stream and circulated in the genipl blood at
night periodically. Further development of mf taldace in the body of the mosquito vector.

The microfilaria (mf) ingested by mosquitoes alavith the blood, sheds its body cover and migratebe thoracic
muscle of the mosquito, where it undergoes two tivigd L1 stages or 1st stage; which is short, thickt sausage
form. L2 stage or 2nd stage; which is long withwsimovement. L3 stage or 3rd stage; after secondtmguthe
parasite looses its cuticle and it known as L3 infective stage larva, (L3) migrates to the prai®$mouth parts)
of the mosquito. When the infective feeds on mhes¢ larvae are deposited on the skin near thefdite bite, few
of them succeed in penetrating the wounds. Thetinte stage larvae develop into adult worm withiman body.

In humans, the microfilariae show a characterigddodicity in the course of the circadian or 24ihoycle. They
live mainly in the pulmonary capillaries, from whkea proportion of them escape into the periphdodand can
be detected during the hours of their periodicitye appearance of mf in the peripheral blood of syarchronizes
with the biting period of the vector mosquito arepdnds upon the sleeping habits of man. Filartasislisease of
'lymphatic system’, a system comprising of lympdsatand lymph gland through which tissue fluids knoas
'lymph' passes from different parts of the bodyhi heart. When filarial adult worms are lodgedymphatics and
in lymph glands, they obstruct mechanically thewflof lymph and also produce inflammatory and allerg
reactions. The disease phases are obstructioaminfation (affected part becomes red, warm, paiufial makes
movement difficult) and allergy.

Lymphatic filariasis is characterized by a wide cpem of clinical manifestations with signs and @goms often
differing from one endemic area to another. Thenicdil course of filariasis can be divided into: (8he
asymptomatic stage: This is characterized by thegurce of microfilariae in the peripheral blooth@ligh there are
no clinical manifestations of filariasis (b) The uwte stage: The acute clinical manifestations asgattierized by
fever with chills and rigours, headache, bodypaid aweating. The acute manifestations are: (i) Lyagenitis:
Painful, enlarged lymph gland at groin (Inguinampit (Axilla), above elbow (Epitrochlear), behiihee joint
and on thigh (Femoral) (i) Lymphangitis: Acutdlammation of lymph channels, resulting in reddstfeaks on
skin over the lymphaties. These start from a lymptle usually in the grain or armpit and progresayafiom the
node. This is usually associated with fever ancrgeiment of lymph nodes (iii) Funiculities: Thésan acute,
painful inflammation of spermatic cord. This is @sated with fever and inflammation of testic (QOti) and
painful glands in the groin (iv) Epididymo-orchitisThis is an acute painful condition involving thestis and
epididymis. This is usually associated with fefaniculities and lymph node enlargement in the @) Tropical
pulmonary Eosinophilia (TPE) : Individuals compliaig of difficulty in breathing associated with oritiout
wheeze an living in filarial endemic areas shoutdslispected for TPE and (c) The Chronic stage:chnenic
signs of filariasis do not usually develop befdne tge of 15 years and only a small proportionhefihfected
community is affected. During the chronic stagecrofilariae are usually absent from the blood. Teonic
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manifestations are: (i) Hydrocele: Repeated attaclepididymo-orchitis and funiculities resultsancumulation of
clear fluid in the covering of testis. This resutisunilateral or bilateral scrotl swelling, whighususlly not painful
(i) Chyluria: This is the condition where the mati complains of passing milky white urine (knowa chyle),
casued by admixture of lymph with urine due to tfapture of lymphatics into the urinary system (iii)
Lymphoedema: These are swelling usually affectmglimbs casued by accumulation of fluid due tockéme of
lymph flow. This condition progresses from initflid accumulation to irreversible swelling calletephantiasis.
There are three grades of lymphoedema depending thgoduration of illness, reversibility of swetlirand skin
changes. Longevity during the blood feeding stajenasquito is an important consideration indetegmirector
potential. In general, the longer the life spanao$pecies, the better its chances of acquiring teartsmitting
pathogen.

None of the immuno-diagnostic tests currently aldé is able to define accurately the presencafetiion, either
because of lack of specificity or because of ingbtb discriminate between present and past ifdactHowever,
the absence of antifilarial antibodies in a pati@siding in a non-filarial endemic area excludes possibility of a
filarial actiology.

The possible organ infections associated with hurfilamiasis, helminthiasis and malaria in Oguta &bc
Government Area of Imo State, South-Eastern Nigeda investigated [12]. Blood, urine and stool skesipvere
collected in appropriate containers from 200 maid &emale respondents aged 31 — 85 years. Pacagdal
studies were carried out on blood samples for ri@akard/or microfilariae parasites while stool sagsplvere tested
for the presence of some intestinal parasites. Sthdy showed a prevalence of intestinal protoZeramoeba
histolyticd, Wuchereria bancroftithe intestinal helminthe8scaris lumbricoidesand Hookworms. Biochemical
parameters of liver integrity were also studiedoasrthe various infection cohorts among the respotsd Results
obtained show that these parasitic infections deme the hematological parameters relative to ‘abrm
respondents. These findings correlate with thegmtestudy.

Elimination of lymphatic filariasis (LF) in the Fiéic Island Countries and Territories (PICT) hasbalefined as
<0.1% circulating filarial antigen (CFA) prevalentechildren born after the implementation of swssfal mass
drug administrations (MDAS). This research asse#isedeasibility of CFA and antibody testing inglrcountries;
Tonga, Vanuatu, and Samoa. Transmission is intexduin Vanuatu and Tonga as evidenced by no CFAip®s
children and a low antibody prevalence and titn@nEmission is ongoing in Samoa with microfilaragf) and

CFA positive children and a high antibody prevakeaad titre. Furthermore, areas of transmissiore iggntified

with Mf positive adults, but no CFA positive chi@dr. These areas had high antibody prevalence Idrehi In

conclusion, CFA testing in children alone was nseéful for identifying areas of residual endemiditlySamoa.
Thus, it would be beneficial to include antibodyaegy in the PICT surveillance strategy [13].

Lymphatic filariasis is a neglected disease stihrpinent in low-resource settings and is very disgbwhen it
progresses to chronic pathology caused by lymphaddumtii now, studies on the contribution of Treigs
lymphocyte hyporesponsiveness in human filariasigehfocused on frequency and phenotypic charattsrief
these cells. [14] observed at the functional consage of the presence of Tregs in filaria-spedifienune
responses during different stages of human lympH#diriasis. Proliferation of not only T cells, talso B cells,
was decreased in patients with microfilaremia comgpato uninfected individuals and chronic pathology
(lymphedema) patients. The suppressed lymphocytifgrative responses were increased dftasitro removal of
Tregs in the microfilaria-positive groupnly, indicating the presence of filaria-specifienctional Tregs in
microfilaremic patients which are not as activeijects with chronic pathology or without infectid h2 cytokine
responses were specifically enhanced in microfitace as well after Treg depletion, suggesting Tasgeciated
suppression of filaria-specific Th2 responses. Tiakgether, filaria-specific Treg contribute to imne modulation
during microfilaremia and might need to be consdein therapeutic strategies to prevent chronihglagy
induced by filarial infection.

The study investigates the relationship betweerrafilaria density, antigenemia and clinical sigrisBancroftian
filariasis in Epie creek communities, June 200ly 2010 was investigated [15]. Prevalence ratesiigfofilaria
(MF) and circulating filarial antigen (CFA) in 180%nsenting individuals were 7.0% and 11.3% re$psgt
Male, (MF: 7.5%, CFA: 11.5%) were more infected nthizmale (MF: 6.5%, CFA; 11.0%) (P>0.05). The
microfilaria density and circulating filarial andg decreased with age and confirms the hypothesis o
immunological tolerance during high transmissioror microfilaria density were recorded in age beack) —
19yrs old while higher circulating filarial antigevas recorded among the age bracket 20 — 29 plhré<0.05).
Clinical signs of filariasis decreased with age;renclinical signs occurred among age bracket of48D years.
Febrile attack, chyluria, hydrocoele and elephaitiaf the leg and breast were commonly observed% of the
subjects that were microfilaremic and 4.2% amitaodmic individuals were also tested positive forcuating
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filarial antigen. Therefore, to appraise the fédrendemic status in human population, both citoafilarial
antigen and microfilaria density should be detegdirin order to eliminate the chances of underesingahe
infection.

Lymphatic Filariasis (LF) is targeted for elimirati by the Global Programme for the Elimination gfriphatic
Filariasis (GPELF). The strategy adopted is basedhe density dependent phenomenon of Facilitatidrich
hypothesizes that in an area where the vector epé&a@nsmittingVuchereria bancroftareAnophelesnosquitoes,
it is feasible to eliminate LF using Mass Drug Adistration (MDA) because of the inability ahophelespecies
to transmit low-density microfilaraemia. Even thbuggrlier studies have shovmopheles speciesan exhibit the
process of Facilitation in West Africa, observatiomoint towards the process of Limitation in certareas, in
which case vector control is recommended. [16]istidnAnophelespecies in West Africa and have also shown
genetic differentiation, cryptic taxa and speciationsecticide resistance and the existence of entde and
chromosomal forms, all of which could influence thectorial capacity of the mosquitoes and ultimattie
elimination goal. The study has outlined the uniwgss of LF vectors in West Africa and the challenig@oses to
the 2020 elimination goal, based on the current MibrAtegies.

To evaluate predictors of success in a LF controfjram, [17] conducted an ecological study durimyexexisting
MDA program. We studied 27 villages in Lihir Islaridapua New Guinea, from two areas with differafeédtion
rates before MDA. Surveys were undertaken to collformation on variables potentially having afiuence on
the outcome of the program, including epidemiolabi¢baseline prevalence of infection, immigraticate,
entomological (vector density) and operationalafiment coverage, vector control strategies) vagmblhe success
in a village was defined using variables relatethtinfection (circulating filarial antigenemiagwalence <1%) and
transmission (antigenemia prevalence <1 in 100@ & born since start of MDA). 8709 people wenrgoimed in
the MDA program and average coverage rates wenndr@0%. The overall prevalence of filariasis fetim an
initial 17.91% to 3.76% at round 5 (p<0.001). Vig@n a village by village basis, 12/27 (44%) vidagachieved
success. In multivariate analysis, low baselinevgdence was the only factor predicting both sucéeseducing
infection rates (OR 19, 26; Cl 95% 1, 12 to 331), &2d success in preventing new infections (OR427 Cl 95%
1, 05 to 719, 6). Low vector density and the usarfoptimal vector control strategy were also dased with
success in reducing infection rates, but this dilreach statistical significance.

Bancroftian filariasis, caused by the filarial psti@ nematodéNuchereria bancroffiaffects about 120 million
people in the tropics and subtropics. [18] asses$isedpotential vector competence of Cx. quinquefass and
studied the temporal distribution and age struciiii@enin City, Nigeria. The study was conductetiveen March
and September 2006. Adult females of Cx. quinquidiiss were collected, dissected and microscopiexiamined
for filarial stages. No filarial parasite was deezt The bulk of the population was recorded betw@&00 to
0700hrs (42.0%) and 0700hrs to 0800hrs (35.1%). athendance of Cx quinquefasciatus adults and laawal
sites were not significantly (P>0.05) different.eTharous stage of Cx quinquefasciatus was significdP<0.05)
higher than the nulliparous stage. The findingshis study and opined that the persistent occuerarfomf, and
breeding habitat diversification by Cx. quinquefasts poses a serious epidemiological concernddrthabitants
of Benin City, Nigeria.

Childhood helminth infections can reduce the riell gaeverity of allergies and autoimmune diseasgsnéans of
immunomodulation, and a decrease in helminth ifdastcould potentially account for the increaseelvplence of
these diseases in the western world (hygiene hgpath [19] hypothesized that the same immunomdoiylaffect
can have an impact on metabolic diseases like tyhediabetes, hypertension and atherosclerosis,reiie
inflammation plays a crucial role (extended hygidmgothesis). To test this hypothesis, we examittes
prevalence of lymphatic filariasis (LF) among diadyepre-diabetic and non-diabetic subjects weram@red who
were part of the CURES (Chennai Urban Rural Epidéogy Study) study. In accordance with immunomotioia
reduced prevalence of LF among diabetic subjeatgpaned to non-diabetic and pre-diabetic subject® i@und.
This was associated with decreased filarial antigad and anti-filarial antibody levels. The asation remained
significant even after adjusting for socioeconostitus, age and gender. Interestingly, within tladetic subjects,
those who were filarial positive had reduced levalspro-inflammatory markers (TNE&; IL-6 and GM-CSF)
compared to those who were filarial negative. ¢iiof these findings, the decreasing incidenciarfal infection
due to mass drug administration could potentiatlyehan unexpected adverse impact on the prevatdrtiabetes
in India.

Lymphatic filariasis is a vector borne parasitisedise causing long term disability. The Global Rnogne to
Eliminate Lymphatic Filariasis aims to achieve disjective through two strategies; Mass Drug Adntiatson
(MDA) to interrupt transmission and Morbidity Mareagent (MM) to manage disability for those alreaffected.
MDA is going on in full swing in endemic areas; MM is lagging behind. An exploratory study was daated in
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Pondicherry through focus group discussions to find whether there are delivery issues if any,ha MM
programme and get suggestions from end users.€Euits showed that MM has not received the samaeatath as
MDA and there are shortcomings in the delivery na@itm of the programme [20].

Now, in the present investigation, only the haenegiical studies were concentrated. Further wonkeisessary for
the observation of changes in the blood cells daddocell organelles. To conclude based on prevatudies and
our investigation the Mass Drug Administration (MPi& recommended in the areas affected by mf.
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