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Abstract

About 304 million people live in areas where filariasis is known to be prevalent, putting them
at risk of getting it. An estimated 22 million people have microfilaria in their blood, while 16
million people have clinical symptoms. The purpose of the study was to determine the
prevalence of lymphatic filariasis in a tribal population in the Chandrapur district's Sindewahi
tehsil. Community-focused cross-sectional research was carried out. Blood smears were
obtained at night between 9:00 and 11:30 p.m. using the finger prick technique. The normal
staining procedure was performed and thick smears were created. Diethyl carbamazine (DEC)
was used in a provocative test the next day. 100 mg of DEC was taken orally, and an hour
later, a blood sample was taken in accordance with normal protocols. Despite all efforts to
ensure compliance, DEC could only be distributed to 300 individuals. Overall MFR in urban
Sindewahi is 1.38% (1.52% in men, 1.25% in women), DR is 1.05% (0.97% in men, 1.13% in
women), and ER is 2.44% (2.49% in men, 2.39% in women). The rural population has a much
higher overall MFR of 2.23% (2.08% for males and 2.39% for females), while the overall MD
averages 2.17 (1.80 for males and 2.54 for females). The overall DR was 1.41% (1.69% for
men and 1.13% for women), and the overall ER was 3.64% (3.77% for men and 3.52% for
women). The overall MD in rural areas is higher at 2.79, reflecting heavier infections (2.89 in
males, 2.70 in females). Elephantitis and Hydrocele was the commonest clinical manifestation.
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Introduction

Aedes, Culex, and Anopheles mosquitoes are among the many mosquito species that transmit
lymphatic filariasis (LF), a neglected tropical disease (NTD) caused by three filarial worm
species: Wuchereria bancrofti, Brugia malayi, and B. timori (WHO, 2018). Once a mosquito
injects LF larvae into a new host's circulation, the worms enter the lymphatic system. They
mature, procreate, and discharge microfilariae (Mf) there (Taylor et al., 2010) [27]. Adult
worms can live for five to seven years and emit millions of Mf.

Although most infected individuals show no symptoms, some may have lymphatic
malfunction, which can result in scrotal hydrocele in men and severe lymphoedema
(elephantiasis), especially in the lower limbs (WHO, 2020). People with these long-term effects
often experience social embarrassment, mental health issues, and negative economic effects in
addition to being disfigured and crippled. Recent estimates indicate that LF affects around 120
million people globally, mostly in 72 countries in Africa, Asia, the Western Pacific, and a tiny
part of the Americas (Ramaiah and Ottesen, 2014) [19].

This chronic sickness sign is still present in at least 3.6 crore people. In 17 nations and 6 union
territories, lymphatic filariasis is common and poses a risk to around 552 million people (WHO,
2004). Twenty Indian states have reported native cases of lymphatic filariasis, putting more
than 600 million people at danger. It has been shown that filariasis is endemic in 250 districts
(Programme NVBDCP, 2014). The World Health Organisation (WHO) established the Global
Programme to Eliminate Lymphatic Filariasis (GPELF) in 1997 (Ottesen EA 2000) [18].

Its two primary objectives are to: 1) treat populations in endemic areas on a wide scale utilising
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mass drug administration (MDA) to limit the spread of the disease and ii) treat people with
chronic problems to reduce their suffering. Initially, MDA was treated with two-drug regimens
of either diethylcarbamazine and albendazole (for other locations) or ivermectin and
albendazole (for areas where LF co-endemic with onchocerciasis). The locals were found to
know very little about the origin of the sickness. It was recommended that a significant focus
be placed on public awareness in order to raise public awareness (Dudhmal et al., 2015a) [7].
The painful and severely deformative apparent chronic manifestations of morbidity in LF
include hydrocele and lymph scrotum, which are male urogenital illnesses, and acute
dermatolymphoceleadenitis (ADLA) and elephantiasis, which are obvious chronic symptoms
of lymphoedema. Severe pain and fever are hallmarks of ADLA bacterial infection phases.
Rheumatoid arthritis, breast lymphoedema, and vulva swelling are some less frequently
reported clinical symptoms (Melrose, 2002) [14].

The disease known as lymphatic filariasis is endemic in 17 districts of Maharashtra: Gadchiroli,
Chandrapur, Gondia, Bhandara, Wardha, Nagpur, Amravati, Akola, Yawatmal, Jalgaon,
Nandurbar, Nanded, Latur, Osmanabad, Solapur, Sindhudurg, Thane. Specifically, nine of
these seventeen districts are solely found in the Vidarbha region of Maharashtra (Mahakalkar
et al., 2017) [13]. Through mass drug administration (MDA), which includes the age-
appropriate dosage of 100 mg of DEC or Ivermectin and the oral administration of a single
dose of 400 mg of albendazole to control filarial warm infestation, the Indian government has
been working to eradicate this infection (NVBDCP Programme 2014).

Six Filarial Survey Units, sixteen Filaria Control Units, ten Filaria Night Clinics, and one
Filaria Training Centre are responsible for implementing the National Filariasis Control
Program, which was founded in Maharashtra in 1957. The conclusions of a one-man panel
report served as its foundation. In order to support the GPELF's progress with regard to the
morbidity pillar, this study aimed to ascertain the incidence of lymphatic filariasis in a rural
Sindewahi tehsil in the Chandrapur district.

Materials and method

From January 2022 to December 2022, the Tehsil Sindewahi was the site of the current study.
Sindewabhi is a tehsil in the Chandrapur district, and it is 260 meters above sea level. The total
population of Sindewahi Tehsil is 1, 10,440. There are 54656 women and 55784 men. In
contrast to rural areas, which are abundant in domestic animals (e.g., cows, buffalo, goats, dogs,
chickens, and birds), urban areas have a far lesser quantity of domestic animals and flowers. In
rural places, modern sanitary amenities like septic tanks and drainage are uncommon.
Following Gubler's protocol, a finger prick was performed between 1900 and 2300 hours to
obtain a blood sample (20ul). (Gubler and others, 1973) [10] Random sampling was used by
humans to choose a protected zone (Zar, 2010) [28], which comprised roughly 10% to 15% of
the population in the chosen observe region. After being obtained, blood samples are spread
out on glass slides and brought into the lab. To check for the presence of microfilaria, blood
smeared slides were examined under a microscope after being dried in distilled water and
stained with Leishman's stain. The filarial parasites (microfilaria), if any, were counted and
documented for every patient with microfilaria (Simonsen, 2003). [25]

The age, gender, medical history, and financial and socioeconomic circumstances of each
challenge have been revealed. Age groups were used to segment the whole survey: 0—4 years,
5-14 years, 15-39 years, and everyone beyond 40.

Observation

In urban Sindewahi, the microfilarial rate (MFR) is 1.38% (1.52% in males, 1.25% in
females), the disease rate (DR) is 1.05% (0.97% in males, 1.13% in females), and the
endemicity rate (ER) is 2.44% (2.49% in males, 2.39% in females). The average
microfilarial density (MD) is 2.17 (1.80 in males, 2.54 in females). In contrast, rural
Sindewahi exhibits significantly higher values, with MFR at 2.23% (2.08% in males, 2.39%
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in females), DR at 1.41% (1.69% in males, 1.13% in females), and ER at 3.64% (3.77% in
males, 3.52% in females). The MD is also higher at 2.79 (2.89 in males, 2.70 in females),
indicating a heavier infection burden.

Among different age groups, children aged 0—4 years showed no infections in both urban and
rural areas, suggesting limited exposure to the disease. In the 5—14 years age group, infections
were present but no clinical disease was observed. The urban MFR was 0.94%, while the
rural MFR was 2.23%, indicating a higher risk of infection in rural areas. In the 15-39 years
age group, both infection rates and disease progression were more pronounced. The urban
MFR was 1.56%, while the rural MFR was 2.55%. The disease rate was also higher in rural
areas (1.84% vs. 1.20% urban), leading to a greater endemicity rate (4.40% rural vs. 2.77%
urban). This reflects the impact of prolonged exposure to infected vectors in rural settings.
The 40+ years age group showed the highest prevalence in urban areas, with MFR at 1.77%,
DR at 1.62%, and ER at 3.40%. However, rural Sindewahi had even higher values,
reinforcing the cumulative impact of long-term exposure. Notably, hydrocele prevalence was
1.48% in older rural males, whereas elephantiasis was 1.0% in younger males. Urban
hydrocele prevalence was 0.59%, with elephantiasis at 0.38%. Overall, rural Sindewahi
experiences a significantly heavier burden of lymphatic filariasis, with higher transmission
rates, increased microfilarial density, and greater disease progression, particularly in adults.

Comparison of Rural and Urban Epidemiological Trends for Sindewahi Tehsil
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Table: 1. Microfilarial rate, Disease rate, Endemicity rate and Average microfilarial density to the sex
and age group among the urban population of Sindewahi, tehsil Chandrapur District.

Age Sample Collection Microfilarial Rate(%) | Disease Rate (%) Endmicity Rate (%) Average Microfilaria
Group Density
in year

M F Total M F O M | F | (0} M | F | (0} M E (0}
0-4 232 238 470 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

5-14 423 427 850 1.18 070 094 0.0 0.0 0.0 118 0.70 094 1.60 1.66 1.63
15-39 700 705 1405 171 141 156 142 099 120 3.14 241 277 175 32 2.47
40- A. 1010 1014 2024 188 1.67 177 128 197 162 316 3.64 34 205 276 240
Total 2365 2384 4749 152 125 138 097 113 1.05 249 239 244 18 254 217

M = male, F = female, O = overall
Table: 2. Microfilarial rate, Disease rate, Endemicity rate and Average microfilarial density to the sex and age
group among the rural population of Sindewahi, tehsil Chandrapur District.

Age Sample Collection Microfilarial Rate(%) | Disease Rate (%) Endmicity Rate (%) Average Microfilaria
Group Density
in year

M F Total M E (0} M | F | (0} M | E | (¢} M E (0}
0-4 232238 470 99 00 00 00 00 00 00 00 00 00 00 00

5-14 423 427 850 983 163 223 00 00 00 28 163 223 208 214 211

1539 700705 1405 qgs 326 255 242 127 184 428 453 440 361 256 3.08

40-A. 1010 1014 2024 535 566 251 227 276 202 465 443 454 30 340 32

Total ~ 2365 2384 4749 508 239 223 169 113 141 377 352 364 289 27 279

M = male, F = female, O = overall

Fig:
Wuchereria
bancrofti
observed
from blood
sample

Results and discussion

The overall DR in urban Sindewahi is 1.05% (0.97% in men, 1.13% in females), whereas the
overall MFR is 1.38% (1.52% in males, 1.25% in females). As well as an overall ER of 2.44%
(2.39% for females, 2.49% for men). The average MD is 2.17 overall (1.80 for men and 2.54
for women). The total MFR of 2.23% (2.08% for men and 2.39% for women) is much higher
among the rural population. DR of 1.41% overall (1.13% for females, 1.69% for men) and
3.64% total ER (3.52% in females, 3.77% in men). Due to higher infection rates (2.89 in men
and 2.70 in females), the total MD in rural regions is higher at 2.79.

Males outperformed females in this research region in every metric (p<0.05, statistically
significant difference). K. D. Ramaiah et al. (1997) noted a similar discovery in a rural area in
south India. This discrepancy represents a higher risk of LF exposure in rural areas, which is
probably brought on by environmental factors such standing water, poor sanitation, and
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restricted access to healthcare. In separate studies carried out in Howarth and Calcutta,
Bhattacharya et al. (1964) found that the mf rates were 7.8% and 13.6%, respectively. Previous
reports (WHO 2002); Hawking F, Denham DA. (1977); Chandra G. et al. (2007) in the coastal
regions of Digha, West Bengal, India. Tropical Disease Bulletin, Parts I, II, and III; Paul E.
Simonsen et al., 2012; Rao CK. (1982).According to Chandra G. et al. (2013), who studied the
population of rural and urban areas in West Bengal, India, the prevalence of filariasis is lower
in rural areas than in urban areas. This is because of better conditions for infection transmission
in rural areas, such as high population density, increased population migration and travel, an
increase in slum areas, and an ineffective vector. Kamal Narain and Vaishali Gupta (2018)
discovered that the population under study had same endemicity in both urban and rural
locations.

Overall, according to the gender distribution, males had greater levels of MR, MMD, DR, and
ER than females in both locations (differences are statistically not significant, p>0.05), which
is also what some other research have shown. Rudra SK, Chandra G (2000), Chandra G (1996
& 1998), Paramanik M, Chandra G (2009) in Susania, West Bengal; Mishra A, Bhadoriya RS
(2009) in district Datia M.P.; Koroma JB et al. (2012). This can be explained by the fact that,
in both research sites, males were more likely than females to be bitten by mosquitoes.
According to the age group distribution, MR, DR, and ER were typically greater among
younger to middle-aged individuals (15-39) in both research locations, which is relatively
comparable to some other places. Chandra G et al. (2007) West Bengal; Paramanik M, Chandra
G (2009) in Susunia, West Bengal. Sasa, M. (1976). The age group (40 and up) had a greater
MMD, which is comparable to some other locations but inconsistent with the results of many
other places. Bankura District, West Bengal (2000) Rudra SK, Chandra G.

Males were more likely than females to have microfilaremia in our research of both urban and
rural populations. Rudra and Chandra (1998 & 2000) in Bankura, Pani SP et al. (1991 & 1994),
and Lunge VR (2019) in Maharashtra all came to identical conclusions. Adam M. Fimbo
(2020) in the north-eastern Tanzanian rural region of Mkinga district,which is extremely
endemic Males aged 40 years and older had the highest microfilaria rate (1.88%) among the
urban population in the current research region. Females aged 15-39 years had the highest
microfilaria rate (3.26%) among the rural population in the current research region. Male and
female microfilaraemia rates did not differ significantly (p>0.05).

The rural population of Chandrapur district had a 1.41% filarial illness rate, which was
substantially higher than the urban population's 1.05% (statistically significant difference,
p<0.05). According to reports by Jain et al. (1989), Srividya et al. (1991), Prasad et al. (1993),
Dutta et al. (1995), Albugerque et al. (1995), Chandra (1998), and Rudra and Chandra (2000),
the illness rate was greater in females than in men in both locations. Females aged 40 and above
had the greatest illness rate in Sindewahi's urban population (1.97%), whereas females in the
same age group in the rural population (2.76%).

These results corroborate Michael et al.'s (1996) observation that filariasis mostly affects adults
and older age groups and seems to affect men more often. Age had an impact on acute episodic
lymphangitis in both sexes of the research area's urban and rural populations. (Shrivastava et
al., 1969) found no illness in the 0—10 age range, followed by an increased trend with age that
is comparable to the results of the current research.

There was a statistically significant difference (p<0.05) between the urban population's filarial
endemicity rate of 2.44% and the rural population's rate of 3.64% in Chandrapur district. Males
are more affected than females (p>0.05, statistically not significant differences). According to
Kar et al. (1993) in an endemic village in Orissa, Kumar et al. (1994) in Puri district, Orissa,
Dutta et al. (1995) in upper Assam, Pani et al. (1991) in Pondicherry, Chandra (1998) in Purulia
district, West Bengal, Estamble et al. (1994) in Kwale district, Kenya, Meyrowitsch et al.
(1995) in North Eastern Tanzania, and Rudra & Chandra (1998 & 2000) in Bankura District,
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West Bengal, the endemicity rate of the present uraban area was lower than that of the endemic
areas. The endemicity rate of rural area studied was higher than that in Memari, West Bengal
as reported by Chandra and Hati (1996).

The Chandrapur district's rural population had a greater mean microfilarial density (2.79) than
the urban population (2.17), (p>0.05). The mean microfilarial density in females was greater
than that in men in the current research locations, both in urban and rural populations, as
reported by Dutta et al. (1995), Albuquereque et al. (1995), Chandra et al. (1996), and Rudra
and Chandra (1998 & 2000).

The current analysis suggests that filarial issue control is a problem in a number of Sindewahi
tehsil locations. MDA applications need to be effectively implemented and enhanced in order
to meet the objectives of GPELF. More research is needed to detect infected persons, and more
reliable and effective diagnostic techniques such as immunochromatographic (ICT) cards are
needed.
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