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Abstract
Mosquito-borne diseases continue to pose significant public health challenges, especially in
rapidly urbanizing and semi-urban landscapes where ecological disturbances, poor sanitation,
and high population densities converge to create ideal breeding environments for vectors. This
study, titled "Clinicopathological Correlates of Mosquito-Borne Diseases in Urban and Semi-
Urban Ecosystems: A Case Study Approach,” investigates the clinical manifestations and
pathological profiles of major mosquito-borne infections such as dengue, malaria,
chikungunya, and Japanese encephalitis across selected urban and peri-urban areas. Through a
combination of entomological surveys, hospital-based clinical data, and pathological
investigations, the study establishes vital correlations between vector density, species
distribution, and disease severity. The case study method allows for an in-depth analysis of
localized outbreaks, identifying unique epidemiological trends influenced by environmental,
socio-economic, and infrastructural factors. Clinical presentations were mapped alongside
pathological indicators such as thrombocytopenia, hepatosplenomegaly, elevated liver
enzymes, and neurological complications, highlighting disease-specific markers across
different settings. This integrated clinicopathological approach provides a nuanced
understanding of vector-disease interactions, offering valuable insights for targeted public
health interventions, vector control strategies, and policy planning tailored to urban and semi-
urban dynamics.
Keywords: Mosquito-borne diseases, Clinicopathological correlation, Urban ecosystems, Semi-
urban areas, Dengue, Malaria, Chikungunya, Japanese encephalitis, Vector density.
Introduction
Mosquito-borne diseases remain a pressing global health concern, especially in tropical and
subtropical regions. Urbanization, climate change, poor waste management, and increasing
human-vector contact have collectively amplified the incidence and severity of these
infections. Diseases such as dengue, malaria, chikungunya, and Japanese encephalitis are not
only widespread but also exhibit diverse clinical presentations, ranging from mild febrile illness
to life-threatening complications like hemorrhagic manifestations, encephalitis, and multi-
organ failure. The growing complexity of these diseases in urban and semi-urban settings
underscores the urgent need to understand their clinicopathological profiles in relation to
ecological and demographic factors.
Urban and semi-urban ecosystems provide heterogeneous microenvironments that favor the
proliferation of various mosquito species, including Aedes aegypti, Anopheles spp., and Culex
spp., each responsible for transmitting distinct pathogens. These settings are often marked by
dense populations, intermittent water storage, open drains, and construction activities, all of
which contribute to creating persistent vector breeding sites. Moreover, the movement of
infected individuals between urban cores and semi-urban fringes facilitates the continuous
transmission and recurrence of mosquito-borne diseases. Despite extensive research on vector
biology and epidemiology, there exists a critical gap in correlating clinical symptoms and
pathological markers with ecological and vectorial parameters, particularly at the community
level.
This study adopts a case study approach to investigate clinicopathological correlates of
mosquito-borne infections in selected urban and semi-urban areas. By integrating clinical
records from hospitals, pathological assessments, and entomological surveys, the research aims
to establish connections between the type and severity of infection, the implicated mosquito
species, and environmental determinants. Such a multidimensional approach is crucial for early
diagnosis, effective treatment, and the development of targeted public health interventions.
The central focus of this study is to generate a comprehensive understanding of how urban and
peri-urban living conditions influence disease pathology, how clinical indicators vary across
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ecological zones, and how vector ecology can inform predictive health models. The findings

are expected to enhance disease surveillance systems, improve diagnostic protocols, and

support evidence-based policymaking for controlling mosquito-borne diseases in rapidly
changing environments.

Objectives of the Study:

1. To identify and document the clinical symptoms and pathological findings associated with
major mosquito-borne diseases in selected urban and semi-urban areas.

2. To assess the correlation between specific mosquito species and the type/severity of disease
manifestations.

3. To analyze ecological and environmental factors influencing mosquito breeding and disease
outbreaks.

4. To compare the clinicopathological profiles of patients from urban vs. semi-urban
ecosystems.

5. To suggest region-specific recommendations for disease surveillance, control, and health
management based on case study outcomes.

Methodology

This study adopts a case study approach, focusing on patients diagnosed with mosquito-borne

diseases in select hospitals and clinics across identified urban and semi-urban locations. The

methodology integrates clinical data, pathological tests, and entomological field surveys as
follows:

o Study Areas: Urban centers with high population density (e.g., Nagpur City) and adjacent
semi-urban or peri-urban zones exhibiting recent disease outbreaks.

e Clinical Data Collection: Case histories, symptom documentation, diagnostic test results
(CBC, LFTs, NS1 antigen, IgM/IgG serology, etc.) from patients diagnosed with dengue,
malaria, chikungunya, and JE.

o Pathological Analysis: Laboratory-confirmed parameters such as platelet counts,
hematocrit levels, liver enzyme levelsyneurelogical signs, and histopathological samples
(where applicable).

o Entomological Surveys: Identification and density estimation of mosquito species from
breeding sites near patient residences and hospitals, using standard larval and adult trapping
techniques.

o Data Analysis: Statistical correlation between clinical/pathological features and mosquito
species prevalence; comparative analysis between urban and semi-urban cases using
software tools (SPSS/R).

Data Analysis & Results

The data collected from 6 major hospitals and surrounding urban and semi-urban localities

were analyzed over a 12-month surveillance period. A total of 364 confirmed cases of

mosquito-borne diseases were recorded. The breakdown of disease incidence, pathological
indicators, and entomological findings is detailed below:

1. Disease-Wise Case Distribution

| Disease |Urban Cases (n=221)|[Semi-Urban Cases (n=143)|| Total (%) |
| Dengue [ 98 [ 45 143 39.3%)|
| Malaria [ 61 I 59 120 (33.0%)|
| Chikungunya || 38 [ 26 |64 (17.5%) |
‘Japanese EncephalitisH 24 H 13 H 37 (10.2%) ’

e Dengue had the highest incidence in urban areas, while malaria was nearly evenly
distributed across both regions.

e Japanese encephalitis showed low prevalence but higher neurological complications,
especially in semi-urban children.
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2. Clinical and Pathological Findings

Disease H Common Symptoms H Pathological Markers ‘
Densue High fever, retro-orbital pain, Thrombocytopenia (<50,000/pL),

& rash TALT/AST, hemoconcentration
Malaria Cyclical fever, chills, Anemia, Tbilirubin, schizonts in smear

hepatosplenomegaly

Normal platelet count, {CRP, arthralgia

Chikungunya Joint pain, rash, fatigue (persisting >1 month)

Headache, vomiting, altered || TCSF proteins, lymphocytic pleocytosis,

JE sensorium cerebral edema (MRI)

o Dengue patients showed significantly low platelet counts in 62% of cases.

e Malaria patients in semi-urban areas presented more frequently with splenomegaly and
anemia.

o Chikungunya cases showed persistent joint inflammation despite normal CBC profiles.

o Japanese Encephalitis had the longest hospitalization durations (5—12 days) and required
critical care in 40% of reported cases.

3. Entomological Survey Results

Mosquito Urban Abundance Semi-Urban Associated Diseases
Species (%) Abundance (%)
Aedes aegypti H 57% H 34% H Dengue, Chikungunya ‘
Anophele.s 26% 41% Malarla- (P. vivax, P.
stephensi falciparum)
Culex vishnui 17% 25% Japanese Encephalitis
group

o Aedes aegypti was highly prevalent in stagnant containers and construction sites in urban
zones.

e Anopheles larvae were more abundant in semi-urban areas near paddy fields, stagnant
ditches, and uncovered wells.

e Culex species were found near open drains and waterlogged areas, correlating with JE risk
zones.

4. Statistical Correlations:

o Strong correlation (r = 0.71) between Aedes aegypti density and dengue incidence.

o Positive correlation (r = 0.65) between anemia and Plasmodium falciparum infection.

e Moderate association (r = 0.59) between neurological complications and JE viral load in
cerebrospinal fluid.

Discussion

The present study highlights the dynamic interplay between clinical pathology, mosquito

ecology, and urbanization in the spread of mosquito-borne diseases. Dengue and chikungunya

were predominantly urban in distribution, correlating strongly with Aedes aegypti density in

household water containers and construction sites. These findings reinforce earlier research

that urban habitats with poor water management create ideal breeding grounds for Aedes

vectors. In contrast, malaria was more evenly distributed but had a higher burden in semi-urban

areas. The prevalence of Anopheles stephensi in uncovered wells and agricultural ditches

supports this pattern. Patients from these zones exhibited more frequent signs of anemia and

splenomegaly, reflecting delayed diagnosis and limited healthcare access. Japanese

encephalitis, though lower in incidence, emerged as a critical concern due to its severe

neurological outcomes and long hospitalization periods. The association with Culex species

and proximity to open drains or paddy fields indicates environmental management gaps in

semi-urban ecosystems.
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Conclusion:
This study underscores the urgent need to integrate clinicopathological analysis with ecological
assessments in managing mosquito-borne diseases, particularly in rapidly transforming urban
and semi-urban environments. The distinct patterns observed—such as the predominance of
dengue and chikungunya in urban areas linked to Aedes aegypti proliferation, and the burden
of malaria and Japanese encephalitis in semi-urban zones associated with Anopheles and Culex
species—highlight the influence of local ecological conditions on disease epidemiology and
severity. The clinical and pathological profiles of affected individuals revealed disease-specific
markers such as thrombocytopenia in dengue, anemia in malaria, and neurological impairments
in JE, all of which were influenced by the timeliness of diagnosis and the availability of
healthcare services. Entomological surveys validated the presence and density of vectors in key
breeding habitats, establishing statistically significant correlations between vector abundance
and disease incidence.
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