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ABSTRACT

Review Article

Kyasanur Forest Disease: A Narrative Review
of Clinical Features,
and Public Health Strategies

Transmission, Diagnosis

Kyasanur Forest Disease (KFD) is an emerging tick-borne viral haemorrhagic illness which is endemic to the Western Ghats of
southern India, caused by the Kyasanur Forest Disease Virus (KFDV), a Flavivirus transmitted primarily by haemaphysalis ticks.
KFD presents after a 3-8 day incubation with abrupt fever, headache, myalgia and gastrointestinal symptoms and may progress to
haemorrhagic and neurological complications. Spread of KFD to other neighbouring states underscores challenges to control the
disease. Diagnosis of KFD depends upon Reverse Transcription Polymerase Chain Reaction (RT-PCR) during early viremia, which
is then followed by Immunoglobulin M (IgM) Enzyme-Linked Immunosorbent Assay (ELISA), with emerging isothermal amplification
techniques showing promise for field use. Measures for prevention of KFD are vaccination, carcass disposal, avoidance of ticks,
along with community education. Treatment is mainly supportive, which focuses on intensive care for severe cases. Strengthening
of surveillance methods, vaccinations and integrated one health strategies are essential for reducing burden of the disease.
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INTRODUCTION

Kyasanur Forest Disease (KFD) is a tick-borne zoonotic illness which
is caused by KFDV, a member of the genus Flavivirus [1,2]. Humans
are infected primarily through bites of infected hard ticks (notably
Haemaphysalis spinigera) and the clinical spectrum ranges from
an acute febrile illness with myalgia, headache and haemorrhagic
manifestations to neurological complications in a subset of
patients [2,3]. The disease has been classically associated with the
Western Ghats of southern India and remains focal to forest-fringe
communities and people who enter endemic forested areas, where
enzootic transmission cycles between ticks and mammalian hosts
maintain the virus [4].

The KFD was first recognised in March 1957 following an epizootic
of sudden deaths among monkeys and a cluster of severe febrile
illness in humans in the Kyasanur forest range (Shimoga district),
Karnataka; subsequent virological investigations isolated a novel
virus that was shown to be related to the Russian spring-summer
encephalitis complex [5,6]. Over the ensuing decades the disease
has persisted in the Western Ghats and particularly in the last
15-20 years has been reported outside the original district into
adjoining states (Kerala, Goa, Maharashtra and Tamil Nadu),
highlighting both ecological change and gaps in control measures
[7]. Control efforts have included an inactivated tissue-culture
vaccine and tick-avoidance strategies, but recurring outbreaks,
variable vaccine uptake/effectiveness and expanding geographic
reports underscore ongoing public-health challenges [8,9].

Search Methodology

The present narrative review was developed through a comprehensive
search of electronic databases which was inclusive of PubMed,
Scopus, Web of Science and Google Scholar. Relevant literature
which was published up to January 2026 was identified using
combinations of keywords like KFD, tick-borne flavivirus, clinical
features, pathogenesis, diagnosis, RT-PCR, vaccination, public health
and one health approach. Peer-reviewed original research articles,
review articles, surveillance reports, outbreak investigations and
publications from recognised public health agencies were also
considered. Additional relevant studies were identified through
manual screening of reference lists of selected articles. Articles were

Journal of Clinical and Diagnostic Research. 2026 Sep, Vol-20(9): LE11-LE17

selected based upon their relevance to scope of the present review
with emphasis on recent advances in clinical presentation, laboratory
diagnosis, prevention strategies as well as public health interventions
related to KFD.

Clinical Features of Kyasanur Forest Disease (KFD)
The KFD typically begins after an incubation period of almost 3-8 days
with a sudden, influenza-like febrile illness [10]. Early symptoms in
such cases are high fever along with having severe frontal headache,
which is further marked by myalgia and prostration, chills and often
nausea, vomiting with other gastrointestinal complaints [11,12].
Conjunctival infection and photophobia are also frequently reported
in patients suffering with KFD [11]. KFD is classically described as
biphasic in a subset of patients an acute viremic phase followed, in
few of the cases, by a second “toxic” phase with new or worsening
symptoms [8,13,14].

Haemorrhagic manifestations (epistaxis, haematemesis, melena and
other bleeding) were prominent in early descriptions of KFD and it
still remains an important aspect of severe presentation in few cases
[14,15]. Neurological involvement is also increasingly recognised
which may occur in either phase presenting as altered sensorium,
seizures, focal deficits, aseptic meningitis or postinfectious cerebellitis
[16]. Other severe complications in cases of KFD are circulatory
shock, myocarditis, acute respiratory distress and hyperinflammatory
syndromes (for example, haemophagocytic lymphohistiocytosis) in
only few selected patients [8,17]. Clinical features and complications
of KFD are briefed in [Table/Fig-1] [8,10-18].

Aetiology and Pathogenesis of Kyasanur Forest
Disease (KFD)

The KFD is caused by KFDV which is a zoonoatic, tick-borne pathogen:
humans are incidental hosts who typically acquire infection following
the bite of infected hard ticks (primarily Haemaphysalis spp.), whereas
non human primates (especially macaques) and various small
mammals act as amplifying hosts in enzoaotic cycles [18]. Transmission
of KFD is complex and supports both horizontal and vertical
maintenance of the virus in populations of ticks [19]. KFDV is detected
during various field and molecular studies in multiple Haemaphysalis
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Category Details References
Incubation period 3-8 days [10]

- Sudden onset, influenza-like febrile illness

- High fever

- Severe frontal headache
Initial phase - early | - Myalgia and prostration

) [10-13]

symptoms - Chills

- Nausea, vomiting, gastrointestinal complaints

- Conjunctival infection

- Photophobia

Seen in a subset of patients: acute viremic
Biphasic pattern phase followed by second “toxic” phase with [8,14,15]

new/worsening symptoms
Haemorrhagic Epistaxis, haematemesis, melena and other

. . . . [15,16]

manifestations bleeding tendencies
Neurological Altered sensorium, seizures, focal neurological
. 9 deficits, aseptic meningitis, postinfectious [17]
involvement o

cerebellitis
Other severe Q|rculatow shopk, myocarditis, acute respiratory
complications distress, hyperinflammatory syndromes (e.g., [8,18]

P haemophagocytic lymphohistiocytosis)

[Table/Fig-1]: Clinical features and complications of Kyasanur Forest Disease (KFD)

[8,10-18].

species and importantly have provided direct evidence of transovarial
(female tick — eggs — larvae) transmission, which further helps
explain how KFDV persists in nature across seasons and in locations
where mammalian hosts are intermittently available [2,19,20]. Human
infection therefore often clusters in forested or peri-forested settings
with high tick exposure [20].

Pathogenesis of KFD in humans begins with a short incubation
period which is later followed by high viremia during the first week
of iliness; viral RNA is detectable in blood and, in some patients, in
throat swabs and urine, aligning with the systemic spread seen in
severe cases [18,21]. KFDV is pantropic but shows neurotropism
in severe or late disease, inducing apoptosis in neurons of
cerebrum and hippocampus in animal models and contributing
to the neurological manifestations reported clinically [13,22]. Host
innate and adaptive immune responses which include strong
pro-inflammatory signalling are observed in infected cells which
thereby mediate both viral clearance and immunopathology, thus
together produce febrile, haemorrhagic and occasional neurologic
phenotype of KFD [8,23]. Pathogenesis of KFD is depicted through
[Table/Fig-2].

Host Immune Responses to Kyasanur Forest Disease
Virus (KFDV)

Host immune responses play an important role into determination
of severity and outcome of KFDV infection [24]. Following viral entry,
the innate immune system is activated through pattern recognition
receptors which detect viral RNA resulting into induction of
interferon-mediated antiviral responses as well as production of pro-
inflammatory cytokines [25]. KFDV infection also stimulates cytokines
such as tumour necrosis factor-a, interleukin-6 and interferon-y
which contribute into viral clearance but it can also drive systemic
inflammation associated with severe disease manifestations [24,25].
Adaptive immune responses further contribute into host defense
usually through generation of neutralising antibodies directed against
viral envelope proteins which limit viral replication which provides
protective immunity following natural infection or vaccination
[24,26]. In addition, T-cell mediated immune responses are believed
to support viral control through cytotoxic activity, cytokine signalling
although excessive immune activation can further contribute into
immunopathological effects observed in severe cases of KFD [26].

Phylogenetic and Sequence Similarity Insights into
KFD Virus

Genomic sequencing as well as phylogenetic studies helped to
provide insights into the dynamics of KFDV in the Indian regions

Kyasanur Forest Disease (KFD)
Pathogenesis

Infected hard tick
'/ (Haemaphysalis spp.)

| Human l

(Accidental Host)

Non-human primate
(amplifying host)

Tick bite

Viral RNA in blood,
throat swabs, urine

High viremia

|

Febrile, hemorrhagic,
neurologic phenotype

Pro-inflammatory
>| immune response

Neurotropism

L

[Table/Fig-2]: Pathogenesis of Kyasanur Forest Disease (KFD).

Apoptosis

in neurons

[27]. Comparative analyses of viral isolates collected over several
decades have also showed remarkably low genetic diversity among
KFDV strains thereby suggesting that virus has remained genetically
stable since its initial identification [27]. Whole-genome phylogenetic
investigations analysing isolates from 1957 to recent year outbreaks
have showed only minimal nucleotide divergence (approximately
1-2%) among strains thereby indicating slow evolutionary change
as compared to many other types of Ribonucleic Acid (RNA) viruses
[27,28]. Such genetic stability can thus partly explain persistence
of similar clinical as well as epidemiological characteristics of
KFD across successive outbreaks in endemic regions of Western
Ghats [27].

More recent phylogeographic analyses which is done using
genome sequencing of isolates from newly affected regions have
provided evidence of regional lineage diversification associated
with geographic spread of the virus [27]. Viral strains which are
detected in areas like Kerala, Goa and Maharashtra cluster closely
along with earlier Karnataka strains thus supporting hypothesis
that emergence of KFD in these locations represents geographic
expansion rather than emergence of genetically distinct variants
[27,29,30]. Sequence analyses of structural genes particularly
envelope glycoprotein gene have also showed very high sequence
similarity (>99%) between historical as well as contemporary isolates
suggesting that antigenic determinants remain largely conserved [31].
All these findings highlight about importance of continued genomic
surveillance for monitoring viral evolution to assess whether emerging
mutations can influence transmission dynamics, virulence as well as
effectiveness of vaccines in endemic regions of KFD [27,31].
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Seasonal Fluctuations of Kyasanur Forest Disease (KFD)
The KFD shows a marked seasonal pattern which is closely linked
having ecological dynamics of its tick vectors as well as climatic
conditions in Western Ghats [32]. Human cases usually occur during
dry season from November to May along with a peak incidence
between January and March corresponding to period of heightened
activity of the nymphal stage of Haemaphysalis ticks [32]. These
nymphs are highly anthropophilic which further readily attach to
humans when they enter forested environments for activities such
as agriculture, firewood collection, grazing livestock [32]. Increased
human-forest interaction during this season enhances risk of
exposure to infected ticks as well as it facilitates spillover of the
virus from wildlife reservoirs to human beings [32].

The seasonal dynamics of KFD are influenced by climatic factors
usually rainfall and temperature which regulate tick population
density and survival [29,32]. Endemic region studies such as
Shivamogga (Karnataka), Wayanad (Kerala) and Goa have showed
that transmission of KFD begins soon after cessation of monsoon
in cases when environmental conditions favor proliferation of host-
seeking nymphal ticks [29,33]. During monsoon period (which is
June-October months), heavy precipitation suppresses tick activity
also it further interrupts transmission cycles [33]. Conversely, post-
monsoon period is usually characterised by moderate temperatures,
reduced rainfall (<500 mm cumulative precipitation) which creates
optimal conditions for survival of ticks as well as an increased risk for
human exposure [33]. All these climatic correlations highlight about
important role of environmental factors into shaping of seasonal
epidemiology of KFD [33].

In addition to climatic determinants, life cycle of the vector ticks
also contributes into seasonal pattern of KFD transmission [34].
After the monsoon season; larval ticks emerge which further feed
on small mammals and birds subsequently moulting into nymphs
which become highly active during winter as well as early summer
months [34,35]. This stage is usually significant because nymphs
have broader host range frequently infest humans thereby acting
as principal stage responsible for transmission of KFD virus [34].
Studies which focus on tick ecology in endemic areas have showed
that density of questing nymphal ticks increases substantially from
December to February paralleling rise in human cases during same
time period [34,35]. Understanding all these seasonal fluctuations
is an essential aspect for timely planning preventive interventions
inclusive of vaccination campaigns before the transmission season,
intensified tick surveillance, community awareness programmes
and early warning systems based on ecological indicators such as
monkey deaths [35].

Emerging Diagnosis of Kyasanur Forest Disease (KFD)
Diagnosis of KFD mainly depends upon combination of clinical
suspicion in the appropriate epidemiological setting and laboratory
confirmation [36]. During the early (viremic) phase, detection of
KFD viral RNA by Reverse-Transcription PCR (RT-PCR) from
acute-phase blood (serum or plasma) is the diagnostic method
of choice because it directly demonstrates the virus and gives the
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highest sensitivity early on [36,37]. Laboratory-based real-time RT-
PCR and nested RT-PCR assays are developed for NS5/non coding
regions which are widely used in reference laboratories and were
shown to identify cases that serology alone would miss in the acute
period of KFD [38].

Serology becomes useful later in illness: anti-KFDV Immunoglobulin
M (IgM) {capture Enzyme-Linked Immunosorbent Assay (ELISA)}
usually appears after the viremic phase and is employed for diagnosis
from about day 5-7 onward or on convalescent sera; paired acute
and convalescent phase sera can thereby confirm recent infection
when PCR is negative [39]. Routine isolation of virus is possible but
is slow and requires high-containment facilities, so it is rarely used
for rapid diagnosis of case scenario [39]. Cross-reactivity with other
flaviviruses also can affect some serological assays, so interpretation
must consider clinical timeline of disease along with local arboviral
epidemiology [40]. Due to occurrence of KFD in remote, forested
areas, recent work has focused on bringing diagnostics closer to
the field: validated point-of-care molecular platforms (for example,
Truenat KFD) and simplified isothermal/dry-down RNA detection
methods have shown promise for faster, decentralised testing with
reasonable agreement to laboratory RT-PCR [40,41].

Emerging diagnostic innovations for KFD include Reverse
Transcription-Polymerase Spiral Reaction (RT-PSR) combined with
magnetic bead-based RNA extraction in a dry-down format [42].
This portable and equipment-light method performs isothermal
amplification at 63°C for about 60 minutes, detecting as few
as 10 viral RNA copies per reaction [42]. Results are visually
interpreted using colour change via Hydroxy Naphthol Blue dye
[42]. Its performance and lack of cross-reactivity with other similar
flaviviruses make it promising to be used in low-resource, field-
based settings [42].

Reverse-Transcription Loop-Mediated Isothermal Amplification (RT-
LAMP) assay can be used for detection of KFDV [43]. In this method
viral RNA is amplified at a constant temperature in one step (60 min
at 63°C) and has a detection limit of just 10 copies [43]. Evaluated
across human, primate and tick samples, RT-LAMP demonstrated
100% concordance with conventional TagMan gRT-PCR and showed
high specificity with no cross-reactivity to other haemorrhagic/
flaviviruses [43,44]. All these makes RT-LAMP, an ideal for rapid, high-
throughput screening during outbreaks, especially where laboratory
infrastructure is minimal [43]. Diagnostic methods for KFD are
depicted in [Table/Fig-3] [36,37,39-44].

Differential Diagnosis of Kyasanur Forest Disease (KFD)
The KFD shares several clinical features along with other acute
febrile illnesses endemic to tropical regions particularly dengue,
leptospirosis and malaria, which often complicates early clinical
diagnosis [14]. Patients having KFD usually present with abrupt
onset of high fever, severe headache, myalgia, gastrointestinal
symptoms and thrombocytopenia features which significantly
overlap with those observed in dengue and other viral haemorrhagic
fevers [14,45]. In dengue infection, however, patients usually show

Diagnostic method Principle/Target Timing and use Advantages Limitations/Notes References
3 , Early (viremic phase, Highest sensitivity early; confirms . .
RT P,GR (Gonventional, Detects KFDY RNA (e.g., acute-phase serum/ infection before antibodies appear; Beguwes Iabora}toryvsetup, [36,37]
real-time, nested) NS5/non coding regions) . - . limited field availability
plasma) identifies cases missed by serology
. - From ~Day 5-7 ) . . Cross-reactivity with other
Anti-KFDV IgM capture ELISA DeteCtS. virus-specific IgM onwards; useful in Qonf|rm§ r(‘ecent mfephon when PCR flaviviruses; less useful [39]
antibodies is negative; easy to implement
convalescent sera early
Slow; requires high-
Virus isolation Culture of KFDV from Any stage; research/ | g iive broof of infection containment (BSL-4) [39]
clinical sample reference use facilities; not suitable for
rapid diagnosis
I 3 i Faster, decentralised testing; May have slightly reduced
Point-of-care molecular Portaple RT-PCR-based Early phase; field-based | reasonable agreement with lab sensitivity vs. reference lab [40,41].
platforms (e.g., Truenat KFD) detection RT-PCR methods
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Isothermal amplification
at 63 °C (~60 min), visual
colour change (Hydroxy
naphthol blue)

RT-PSR (Reverse Transcription—
Polymerase Spiral Reaction) with
Magnetic bead RNA extraction

Early phase; low-
resource settings

Portable, equipment-light; detects
as few as 10 RNA copies; no cross-
reactivity

New/emerging method;
limited large-scale [42]
validation

RT-LAMP (Reverse Transcription
Loop-Mediated Isothermal
Amplification)

Early phase; human,
primate and tick
samples

Isothermal amplification at
63 °C (60 min)

[Table/Fig-3]: Diagnostic methods for Kyasanur Forest Disease (KFD) [36,37,39-44].

Detection limit 10 copies; 100%
concordance with gRT-PCR; high
specificity; field-friendly

Requires trained personnel
for primer preparation;
emerging method

[43,44]

retro-orbital pain, rash and marked haemoconcentration due to
plasma leakage which are less commonly observed in KFD [45].
Similarly, haemorrhagic manifestations can occur in both diseases
but KFD often shows a biphasic iliness pattern which may progress
to neurological complications such as meningitis or encephalitis
in the later stage which are less usual in uncomplicated-type of
dengue infection [14]. Laboratory confirmation which is done using
molecular assays inclusive of RT-PCR, virus-specific serological
testing are essential for distinguishing KFD from similar arboviral
infections in endemic areas [41].

Leptospirosis and malaria are also important considerations in
differential diagnosis of KFD because they usually present with acute
febrile illness which is accompanied by headache, myalgia and
systemic involvement [46]. Leptospirosis can also mimic KFD having
symptoms such as fever, myalgia and conjunctival suffusion. However
severe cases often show jaundice, renal impairment and pulmonary
haemorrhage which are not characteristic findings in KFD [46,47].
Malaria, usually caused by Plasmodium falciparum can present with
fever, thrombocytopenia along with systemic complications that
resemble early KFD, but periodic fever patterns, splenomegaly as
well as detection of parasites on peripheral blood smear or rapid
antigen tests aid in differentiation [48]. Epidemiological history
is very crucial aspect in distinguishing these infections; exposure
to forested areas having known tick activity as well as reports of
monkey deaths are strong epidemiological indicators suggestive of
KFD [47]. Therefore, integration of clinical presentation, exposure
history and confirmatory laboratory investigations is also critical for
accurate diagnosis as well as appropriate management in endemic
regions [47]. The differential diagnoses of KFD are summarised in
[Table/Fig-4] [14,41,45-48].

Differential
diagnosis Similarity Differentiating feature References
Acute febrile iliness, | Retro-orbital pain, skin rash,
headache, myalgia, | marked haemoconcentration
gastrointestinal due to plasma leakage;
Dengue fever | symptoms, neurological complications [14,45]
thrombocytopenia, | and biphasic course less
haemorrhagic common in uncomplicated
manifestations dengue
Conjunctival suffusion,
Fever, myalgia, jaundice, renal impairment,
Leptospirosis | headache, systemic | pulmonary haemorrhage [46,47]
involvement more typical; these are
uncommon in KFD
Periodic fever pattern,
Fever, splenomegaly, detection
Malaria thrombocytopenia, P . ’ : [48]
) of parasites on peripheral
systemic symptoms . .
smear or rapid antigen tests
KFD often shows biphasic
. Fever, illness and may progress to
Viral . . S
.| thrombocytopenia, | neurological complications
haemorrhagic . . . L [14,41]
bleeding like meningitis or encephalitis;
Fever ) . ; . o )
manifestations epidemiological link to tick
exposure and monkey deaths

[Table/Fig-4]: Differential diagnosis of Kyasanur Forest Disease (KFD) [14,41,45-48].

Vaccination and Community-Based Interventions for
Prevention of KFD

Vaccination has traditionally used as a preventive strategy against
KFD [49]. Field studies which are conducted in endemic districts of
Karnataka have demonstrated that inactivated KFD vaccine provides
moderate protection when administered before transmission season

usually when the recommended primary doses, booster schedules
are completed [14,30]. Observational studies have further suggested
about effectiveness of vaccine which improves with timely booster
doses as well as adequate coverage in high-risk populations inclusive
of forest workers and tribal communities residing in endemic regions
[35,50]. However, challenges such as incomplete vaccination
schedules, delayed booster administration as well as logistical
barriers in remote forest areas have been reported for reducing overall
protective impact of vaccination program [35,47]. The formalin-
inactivated vaccine also offers effectiveness with two doses and have
more effectiveness with an additional third dose [49].

During 2022 outbreak of KFD in Shivamogga, Karnataka, it was
found that no statistically significant difference is there in disease
incidence between vaccinated and unvaccinated individuals
[30]. These observations suggest that vaccine coverage, timing,
matching of strain, logistical challenges, or waning immunity can
further undermine protective benefits, thus it highlights an urgent
need to revisit vaccination strategies and improving surveillance of
vaccine effectiveness [30,49].

Complementing efforts of immunisation, environmental and
community-based interventions have vital roles in disease prevention
[30]. The study from Shivamogga emphasised the importance of
timely and safe disposal of monkey carcasses, since dead monkeys
may harbour infected ticks which can further pose an indirect risk
to nearby populations [30]. Additionally, targeted behaviour change
communication like wearing full-body, light-coloured clothing,
using tick repellents such as Dimethylphthalate (DMP)/N -Diethyl
Phenylacetamide (DEPA) oil, conducting self-checks for ticks after
exposure to forest area and avoiding areas with recent deaths of
monkey is essential in endemic communities [51,52]. Integrating
all these practices with active surveillance, rapid monkey necropsy
and community education especially in vulnerable tribal populations
relying on forests supports a multidisciplinary One Health approach
to mitigate risk of having KFD [562,53].

Management of Kyasanur Forest Disease (KFD)
Treatment of KFD is currently mainly supportive and symptomatic
because there is no proven, specific antiviral therapy [54]. Early care
focuses on fluid balance, antipyretics, analgesia, close monitoring
of haemodynamic status, blood counts and prompt management
of bleeding [55]. Supportive care protocols also emphasise
about regular monitoring of platelet counts, liver enzymes and
renal parameters as haematological abnormalities such as
thrombocytopenia, leukopenia are usually observed during acute
phase of illness [17,40]. Careful assessment of hydration status
as well as maintenance of electrolyte balance are important for
prevention of complications associated having systemic inflammatory
responses and gastrointestinal symptoms [40]. In endemic regions,
early hospitalisation, close observation during first week of illness
are usually recommended for promptly identifying progression to
severe KFD disease in patients [14,40]. Routine broad-spectrum
antibiotics are not indicated unless a secondary bacterial infection
is suspected in such cases; most uncomplicated patients improve
with conservative in-patient care and observation [14].

Targeted supportive interventions along with intensive monitoring
for haemorrhagic complications, correction of coagulopathy and
intensive-care management for respiratory failure or shock are
required in severe cases of KFD [8,33]. Patients having severe
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manifestations such as circulatory shock, significant haemorrhage,
neurological complications can require admission to intensive care
units for advanced supportive management of KFD [23,56,57].
Critical care measures are inclusive of haemodynamic stabilisation,
blood product transfusion for severe bleeding, ventilatory support in
cases of respiratory distress as well as close neurological monitoring
[67]. Early recognition of complications, timely escalation of care has
been reported for improvement of clinical outcomes in hospitalised
patients having severe KFD [18,57]. Neurological involvement in KFD
further requires early Intensive Care Unit (ICU) care, seizure control
and neurocritical support; adjunctive immunomodulatory therapies
such as corticosteroids [23,56]. Research must be carried out on
broad-spectrum antivirals and immunotherapies, but at present
clinical management remains supportive [56].

The overall case fatality rate of KFD has been reported to range
in between 3% and 5% in most outbreaks although outcomes
vary depending on severity of disease as well as access to timely
medical care [58]. Most patients having uncomplicated illness
recover completely with supportive treatment whereas severe
cases presenting with neurological involvement, haemorrhagic
complications can further require prolonged hospitalisation, intensive
monitoring [33,58]. Strengthening of early detection, supportive
management protocols thereby remains an essential aspect into
improving patient outcomes in endemic regions of KFD cases [2,21].

Repurposed and Investigational Therapeutic Approaches
Due to the absence of a specific antiviral therapy for KFDV; recent
research articles have further explored potential usage of repurposed
antiviral drugs which helps targeting conserved flaviviral replication
pathways [59]. Broad-spectrum antiviral agents which are inclusive
of ribavirin which has shown inhibitory activity against several
RNA viruses have been evaluated experimentally for their possible
utility against KFDV and related tick-borne flaviviruses, although
convincing clinical evidence still remains limited [18,59]. Additionally,
studies investigating about antiviral compounds targeting viral RNA-
dependent RNA polymerase as well as other replication-associated
proteins have suggested that drugs originally developed for other
viral infections can interfere with flaviviral replication [14,60]. High-
throughput screening of existing drug libraries further identified
several small-molecule inhibitors having activity against related
flaviviruses thus highlighting about potential of drug repurposing
strategies in identification of candidate therapeutics [61]. All these
approaches remain largely experimental, continued research on
repurposed antivirals as well as host-targeted therapies can provide
promising directions for development of effective treatments for
severe cases of KFD [14,61].

CONCLUSION(S)

The KFD remains an important public health challenge in India,
particularly in forest living communities of the Western Ghats.Despite
advances in diagnosis methods, vaccination strategies, preventive
options, recurrent outbreaks and geographic spread highlight gaps
in control measures. Supportive care remains the main aspect of
management, as no specific antiviral exists. Enhancing disease
surveillance, improving vaccine effectiveness and implementing
integrated tick-control strategies alongside community-based
interventions are crucial for effective disease control. A coordinated
One Health approach is thus, essential for reducing disease burden
to mitigate future outbreaks in endemic and emerging regions.

Authors’ contribution: The AA contributed to the conceptualisation,
literature review, data collection and drafting of the manuscript. AS
provided supervision, critically revised the manuscript for important
intellectual content and approved the final version. BS contributed
to literature review, data interpretation, manuscript drafting and
formatting of tables and figures. All authors read and approved the
final manuscript.

Journal of Clinical and Diagnostic Research. 2026 Sep, Vol-20(9): LE11-LE17

Amartya Aaruhya et al., Kyasanur Forest Disease: A Narrative Review

REFERENCES

[11 Ghosh S, Nagar G. Problem of ticks and tick-borne diseases in India with special
emphasis on progress in tick control research: A review. J Vector Borne Dis.
2014;51(4):259-70. PMID: 25540956.

[2] Srilekha N, Venkataramana K, Sriram G, Jayashankar C, Harshitha A, Akshay A, et
al. Kyasanur forest disease: A comprehensive review. Cureus. 2024;16(7):e65228.
Doi: 10.7759/cureus.65228. PMID: 39184677; PMCID: PMC11343324.

[8] Muraleedharan M. Kyasanur Forest Disease (KFD): Rare Disease of Zoonotic
Origin. J Nepal Health Res Counc. 2016;14(34):214-18. Doi: 10.33314/jnhrc.
v14i3.881. PMID: 28327690.

[4] Rodriguez-Morales AJ, Ramirez-Jaramillo V, S&nchez-Carmona D, Gil-Restrepo AF,
Cardona-Ospina JA, Paniz-Mondolfi A. Kyasanur forest disease: Another flavivirus
requiring more research? Results of a bibliometric assessment. Travel Med Infect
Dis. 2017;19:68-70. Doi: 10.1016/j.tmaid.2017.08.004. PMID: 28843350.

[5] Chakraborty S, Andrade FCD, Ghosh S, Uelmen J, Ruiz MO. Historical expansion
of kyasanur forest disease in India from 1957 to 2017: A retrospective analysis.
GeoHealth. 2019;3(2):44-55. Doi: 10.1029/2018GH000164. PMID: 32159030;
PMCID: PMC7007137.

[6] Negi T, Kandari LS, Arunachalam K. Update on prevalence and distribution
pattern of tick-borne diseases among humans in India: A review. Parasitol Res.
2021;120(5):1523-39. Doi: 10.1007/s00436-021-07114-x. PMID: 33797610.

[7] Holbrook MR. Kyasanur forest disease. Antiviral Res. 2012;96(3):353-62. Doi:
10.1016/j.antiviral.2012.10.005. PMID: 23110991; PMCID: PMC3513490.

[8] Gladson V, Mathew S, Benny J, Aayilliath KA, Kumar PJ, Rajasi RS. A case
series on the spectrum of complications observed in Kyasanur forest disease.
Cureus. 2024;16(5):e59971. Doi: 10.7759/cureus.59971. PMID: 38854314;
PMCID: PMC11162157.

[9] Sebastian AP, Varma M, Gupta N. Kyasanur forest disease in India: A case report.
J Travel Med. 2024;31(5):taae071. Doi: 10.1093/jtm/taae071. PMID: 38753838.

[10] Mackenzie JS, Williams DT. The zoonotic flaviviruses of southern, south-eastern
and eastern Asia, and Australasia: The potential for emergent viruses. Zoonoses
Public Health. 2009;56(6-7):338-56. Doi: 10.1111/.1863-2378.2008.01208 x.
PMID: 19486319.

[11] Munivenkatappa A, Sahay RR, Yadav PD, Viswanathan R, Mourya DT. Clinical
& epidemiological significance of Kyasanur forest disease. Indian J Med Res.
2018;148(2):145-50. Doi: 10.4103/ijmr.lUMR_688_17. PMID: 30381537; PMCID:
PMC6206778.

[12] Ghosh S, Azhahianambi P, Yadav MP. Upcoming and future strategies of tick
control: A review. J Vector Borne Dis. 2007;44(2):79-89. PMID: 17722860.

[13] Swathikiran PV, Gupta N, Varma M, Mukhopdhyay C. Neurological involvement in
two phases of Kyasanur forest disease. Indian J Med Microbiol. 2025;56:100901.
Doi: 10.1016/.ijimmb.2025.100901. PMID: 40544961.

[14] Gupta N, Wilson W, Neumayr A, Saravu K. Kyasanur forest disease: A state-
of-the-art review. QJM Mon J Assoc Physicians. 2022;115(6):351-58. Doi:
10.1093/gjmed/hcaa310. PMID: 33196834.

[15] Devadiga S, Arunkumar G. Kinetics of human infection with Kyasanur forest disease
virus. J Infect. 2022;85(2):161-66. Doi: 10.1016/}.jinf.2022.05.020. PMID: 35609707 .

[16] Gupta N, Malapure SS, Kiran PVS, Sebastian A, Varma M, Mukhopadhyay C,
et al. Kyasanur forest disease cerebellitis. J Travel Med. 2025;taaf080. Doi:
10.1093/jtm/taaf080. PMID: 40748312.

[17] Gupta N, Chunduru K, Safeer KM, Saravu K. Clinical and laboratory profile of
patients with Kyasanur forest disease: A single-centre study of 192 patients from
Karnataka, India. J Clin Virol Off Publ Pan Am Soc Clin Virol. 2021;135:104735.
Doi: 10.1016/j.jcv.2021.104735. PMID: 33493988.

[18] ShahSZ, Jabbar B, Ahnmed N, Rehman A, Nasir H, Nadeem S, et al. Epidemiology,
pathogenesis, and control of a tick-borne disease- kyasanur forest disease:
Current status and future directions. Front Cell Infect Microbiol. 2018;8:149.
Doi: 10.3389/fcimb.2018.00149. PMID: 29868505; PMCID: PMC5954086.

[19] Murhekar MV, Kasabi GS, Mehendale SM, Mourya DT, Yadav PD, Tandale BV.
On the transmission pattern of Kyasanur Forest disease (KFD) in India. Infect
Dis Poverty. 2015;4:37. Doi: 10.1186/s40249-015-0066-9. PMID: 26286631;
PMCID: PMC4545326.

[20] ShahT, Li Q, Wang B, Baloch Z, Xia X. Geographical distribution and pathogenesis
of ticks and tick-borne viral diseases. Front Microbiol. 2023;14:1185829. Doi:
10.3389/fmicb.2023.1185829. PMID: 37293222; PMCID: PMC10244671.

[21] Ajesh K, Nagaraja BK, Sreejith K. Kyasanur forest disease virus breaking the
endemic barrier: An investigation into ecological effects on disease emergence
and future outlook. Zoonoses Public Health. 2017;64(7):e73-e80. Doi: 10.1111/
zph.12349. PMID: 28220635.

[22] Nikiforuk AM, Tierny K, Cutts TA, Kobasa DK, Theriault SS, Cook BWM. Kyasanur
forest disease virus non-mouse animal models: A pilot study. BMC Res Notes.
2020;13(1):291. Doi: 10.1186/s13104-020-05137-8. PMID: 32539799; PMCID:
PMC7296627.

[23] Gupta N, Nallapati VT, Chunduru K, Vithivattical ARJ, Kadavigere R, Saravu K.
Neurological manifestations of Kyasanur forest disease: A retrospective cohort
study from South India. Trans R Soc Trop Med Hyg. 2022;116(10):944-48. Doi:
10.1093/trstmh/trac018. PMID: 35355076.

[24] N NB, Gupta N, Pattanaik A, Mukhopadhyay C, Devadiga S. Temporal dynamics
of the immune response in severe cases of human Kyasanur Forest Disease Virus
(KFDV) infection. J Med Virol. 2025;97(11):e70697. Doi: 10.1002/jmv.70697. PMID:
41217250.

[25] Kaushal H, Kumar Meena V, Das S, Sarkar S, Kartaskar RS, Sharma V, et al.
Pathogenicity and virulence of Kyasanur forest disease: A comprehensive review of
an expanding zoonotic threat in southwestern India. Virulence. 2025;16(1):2580154.
Doi: 10.1080/21505594.2025.2580154. PMID: 41165010; PMCID: PMC12578315.



Amartya Aaruhya et al., Kyasanur Forest Disease: A Narrative Review

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[38]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

Devadiga S, McElroy AK, Prabhu SG, Arunkumar G. Dynamics of human B
and T cell adaptive immune responses to Kyasanur forest disease virus infection.
Sci Rep. 2020;10(1):15306. Doi: 10.1038/541598-020-72205-1. PMID: 32943687;
PMCID: PMC7499197.

Yadav PD, Patil S, Jadhav SM, Nyayanit DA, Kumar V, Jain S, et al
Phylogeography of Kyasanur Forest Disease virus in India (1957-2017) reveals
evolution and spread in the Western Ghats region. Sci Rep. 2020;10(1):1966.
Doi: 10.1038/s41598-020-58242-w. PMID: 32029759; PMCID: PMC7005018.
Zhang C, Li Y, Samad A, He H, Ma H, Chen Y, et al. Kyasanur forest disease
virus NS3 helicase: Insights into structure, activity, and inhibitors. Int J Biol
Macromol. 2024;254(Pt 3):127856. Doi: 10.1016/j.ijbiomac.2023.127856.
PMID: 37924898.

Oliveira A, Selvaraj K, Tripathy JP, Betodkar U, Cacodcar J, Quadros N, et al.
Geospatial clustering, seasonal trend and forecasting of Kyasanur forest disease
in the state of Goa, India, 2015-2018. Trop Med Health. 2020;48:27. Doi:
10.1186/541182-020-00213-y. PMID: 32355449; PMCID: PMC7187534.
Vedachalam SK, Rajput BL, Choudhary S, Narayanaswamy D, Chandra S,
Pallavi DM, et al. Kyasanur forest disease: An epidemiological investigation and
case-control study in Shivamogga, Karnataka, India-2022. Int J Public Health.
2024;69:1606715. Doi: 10.3389/ijph.2024.1606715. PMID: 39494093; PMCID:
PMC11527609.

Shil P, Yadav PD, Patil AA, Balasubramanian R, Mourya DT. Bioinformatics
characterization of envelope glycoprotein from Kyasanur Forest disease virus.
Indian J Med Res. 2018;147(2):195-201. Doi: 10.4103/ijmrlJMR_1445_16.
PMID: 29806609; PMCID: PMC5991130.

Naren Babu N, Jayaram A, Hemanth Kumar H, Pareet P, Pattanaik S, Auti AM, et
al. Spatial distribution of Haemaphysalis species ticks and human Kyasanur forest
disease cases along the Western Ghats of India, 2017-2018. Exp Appl Acarol.
2019;77(3):435-47. Doi: 10.1007/s10493-019-00345-9. PMID: 30809731.
Singh P, Kumar P, Dhiman RC. Kyasanur forest disease and climatic attributes in
India. J Vector Borne Dis. 2022;59(1):79-85. Doi: 10.4103/0972-9062.331408.
PMID: 35708408.

Balasubramanian R, Yadav PD, Sahina S, Arathy Nadh V. Distribution and
prevalence of ticks on livestock population in endemic area of Kyasanur forest
disease in Western Ghats of Kerala, South India. J Parasit Dis Off Organ Indian
Soc Parasitol. 2019;43(2):256-62. Doi: 10.1007/s12639-019-01086-7. PMID:
31263331; PMCID: PMC6570721.

Balasubramanian R, Yadav PD, Sahina S, Nadh VA. The species distribution of
ticks & the prevalence of Kyasanur forest disease virus in questing nymphal ticks
from Western Ghats of Kerala, South India. Indian J Med Res. 2021;154(5):743-
49. Doi: 10.4108/ijimr.lJMR_234_19. PMID: 35532592; PMCID: PMC9210533.
Gupta N, Boodman C, Saravu K. Development of a clinical scoring system to
make a presumptive diagnosis of Kyasanur forest disease: A case-control study
from South India. Infez Med. 2024;32(1):61-68. Doi: 10.53854/lim-3201-8.
PMID: 38456026; PMCID: PMC10917564.

Chaubal G, Sarkale P, Kore P, Yadav P. Development of single step RT-PCR
for detection of Kyasanur forest disease virus from clinical samples. Heliyon.
2018;4(2):e00549. Doi: 10.1016/j.heliyon.2018.e00549. PMID: 29560461; PMCID:
PMC5857640.

Sudheesh N, Hewson R, Afrough B, Bewley K, Arunkumar G. Development
of a quantitative real-time RT-PCR assay that differentiates between Kyasanur
forest disease virus and Alkhurma hemorrhagic fever virus. Ticks Tick-Borne
Dis. 2020;11(3):101381. Doi: 10.1016/j.ttbdis.2020.101381. PMID: 32009000.
Mourya DT, Yadav PD, Mehla R, Barde PV, Yergolkar PN, Kumar SRP, et al.
Diagnosis of Kyasanur forest disease by nested RT-PCR, real-time RT-PCR
and IgM capture ELISA. J Virol Methods. 2012;186(1-2):49-54. Doi: 10.1016/.
jviromet.2012.07.019. PMID: 22874757.

Gladson V, Moosan H, Mathew S, Dineesh P. Clinical and laboratory diagnostic
features of kyasanur forest disease: A study from Wayanad, South India. Cureus.
2021;13(12):e20194. Doi: 10.7759/cureus.20194. PMID: 35004016; PMCID:
PMC8728626.

Majumdar T, Shete A, Yadav P, Patil S, Mali D, Waghmare A, et al. Point of
care real-time polymerase chain reaction-based diagnostic for Kyasanur forest
disease. Int J Infect Dis IJID Off Publ Int Soc Infect Dis. 2021;108:226-30. Doi:
10.1016/.ijid.2021.05.036. PMID: 34023493.

Yadav P, Dhankher S, Sharma S. Simplified visual detection of Kyasanur Forest
Disease virus employing Reverse Transcriptase-Polymerase Spiral Reaction
(RT-PSR). Virus Res. 2023;335:199180. Doi: 10.1016/j.virusres.2023.199180.
PMID: 37482135; PMCID: PMC10412856.

Kumar JS, Yadav PD, Shete AM, Majumdar T, Patil S, Dash PK. Development
and evaluation of reverse transcription loop-mediated isothermal amplification for
rapid and real-time detection of Kyasanur forest disease virus. Int J Infect Dis IJID
Off Publ Int Soc Infect Dis. 2021;112:346-51. Doi: 10.1016/j.ijid.2021.01.041.
PMID: 33486011.

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

www.jcdr.net

Yadav P, Sharma S, Dash PK, Dhankher S, Sandhya VK, Kiran SK. Dry-down
probe free gPCR for detection of KFD in resource limited settings. PloS One.
2023;18(5):e0284559. Doi: 10.1371/journal.pone.0284559. PMID: 37163557,
PMCID: PMC10171661.

Parveen S, Riaz Z, Saeed S, Ishaque U, Sultana M, Faiz Z, et al. Dengue
hemorrhagic fever: A growing global menace. J Water Health. 2023;21(11):1632-
50. Doi: 10.2166/wh.2023.114. PMID: 38017595.

Rajapakse S, Fernando N, Dreyfus A, Smith C, Rodrigo C. Leptospirosis. Nat Rev
Dis Primer. 2025;11(1):32. Doi: 10.1038/s41572-025-00614-5. PMID: 40316520.
Bohra B, Srivastava KS, Raj A, Pal N, Shukla R. Kyasanur Forest disease virus:
Epidemiological insights, pathogenesis, therapeutic strategies, and advances in
vaccines and diagnostics. Viruses. 2025;17(8):1022. Doi: 10.3390/v17081022.
PMID: 40872737; PMCID: PMC12390728.

Molina-Cruz A, Zilversmit MM, Neafsey DE, Hartl DL, Barillas-Mury C. Mosquito
vectors and the globalization of plasmodium falciparum malaria. Annu Rev
Genet. 2016;50:447-65. Doi: 10.1146/annurev-genet-120215-035211. PMID:
27732796.

Rajaiah P Kyasanur forest disease in India: Innovative options for
intervention.  Hum  Vaccines Immunother. 2019;15(10):2243-48.  Doi:
10.1080/21645515.2019.1602431. PMID: 30945970; PMCID: PMC6816375.
Oliveira A, Selvaraj K, Tripathy JP, Betodkar U, Cacodcar J, Wadkar A. Kyasanur
Forest Disease vaccination coverage and its perceived barriers in Goa, India-A
mixed methods operational research. PLoS One. 2019;14(12):e0226141. Doi:
10.1371/journal.pone.0226141. PMID: 31891608; PMCID: PMC6938374.
Sidhik S, Santhosh S, Rathinam B. Knowledge, attitudes, and practices
regarding ticks, tick-borne diseases, and ethnomedicine among an at-risk
population in Kerala. Vector Borne Zoonotic Dis Larchmt N. 2024;24(2):86-94.
Doi: 10.1089/vbz.2023.0040. PMID: 37844113.

Pattnaik S, Agrawal R, Murmu J, Kanungo S, Pati S. Does the rise in cases
of Kyasanur forest disease call for the implementation of One Health in India?
IJID Reg. 2023;7:18-21. Doi: 10.1016/.ijregi.2023.02.003. PMID: 3694 1826;
PMCID: PMC10024134.

Prejit, Hitziger M, Asha K. Effectiveness of one health approach for control
of Kyasanur forest disease in Wayanad, Kerala, India. J Vector Borne Dis.
2022;59(1):70-78. Doi: 10.4103/0972-9062.331407. PMID: 35708407.

Burthe SJ, Schéfer SM, Asaaga FA, Balakrishnan N, Chanda MM, Darshan N, et
al. Reviewing the ecological evidence base for management of emerging tropical
zoonoses: Kyasanur forest disease in India as a case study. PLoS Negl Trop Dis.
2021;15(4):e0009243. Doi: 10.1371/journal.pntd.0009243. PMID: 33793560;
PMCID: PMC8016108.

Mourya DT, Yadav PD, Patil DY, Sahay RR, Rahi M. Experiences of Indian
Council of Medical Research with tick-borne zoonotic infections: Kyasanur forest
disease & Crimean-Congo haemorrhagic fever in India with one health focus.
Indian J Med Res. 2021;153(3):339-47. Doi: 10.4103/ijmr.lJMR_532_21. PMID:
33906997; PMCID: PMC8204825.

Keshavamurthy R, Charles LE. Predicting Kyasanur forest disease in resource-
limited settings using event-based surveillance and transfer learning. Sci Rep.
2023;13(1):11067. Doi: 10.1038/s41598-023-38074-0. PMID: 37422454;
PMCID: PMC10329696.

Hidalgo J, Richards GA, Jiménez JIS, Baker T, Amin P. Viral hemorrhagic fever
in the tropics: Report from the task force on tropical diseases by the World
Federation of Societies of Intensive and Critical Care Medicine. J Crit Care.
2017;42:366-72. Doi: 10.1016/j.jcrc.2017.11.006. PMID: 29128377.

Rathinam B, Sidhik S. Species distribution and ecological suitability analysis
for potential tick vectors of Kyasanur forest disease in the Western Ghats of
Kerala. Med Vet Entomol. 2022;36(1):38-42. Doi: 10.1111/mve.12549. PMID:
34558682.

Boldescu V, Behnam MAM, Vasilakis N, Klein CD. Broad-spectrum agents
for flaviviral infections: Dengue, Zika and beyond. Nat Rev Drug Discov.
2017;16(8):565-86. Doi: 10.1038/nrd.2017.33. PMID: 28473729; PMCID:
PMC5925760.

Yadav PD, Gurav YK, Shete AM, Jain R, Nyayanit DA, Pardeshi PG, et al. Kinetics
of viral RNA, immunoglobulin-M & G antibodies in Kyasanur forest disease.
Indian J Med Res. 2019;150(2):186-93. Doi: 10.4103/jmrlJMR_1929_17.
PMID: 31670274; PMCID: PMC6829781.

Chattaraj S, Ganguly M, Chattaraj M, Mitra D, Kaibarta R, Ganguly A. Integrated
approach for sustainable management and control of Kyasanur forest disease
in alignment with sustainable development goals. Virology. 2026;614:110749.
Doi: 10.1016/j.virol.2025.110749. PMID: 41297079.

Journal of Clinical and Diagnostic Research. 2026 Sep, Vol-20(9): LE11-LE17



www.jcdr.net Amartya Aaruhya et al., Kyasanur Forest Disease: A Narrative Review

PARTICULARS OF CONTRIBUTORS:

1. Undergraduate Student, Department of Medicine, Jawaharlal Nehru Medical College, Datta Meghe Institute of Higher Education and Research, Wardha, Maharashtra, India.
2. Professor, Department of Anatomy, Jawaharlal Nehru Medical College, Datta Meghe Institute of Higher Education and Research, Wardha, Maharashtra, India.

3. Undergraduate Student, Department of Medicine, Jawaharlal Nehru Medical College, Datta Meghe Institute of Higher Education and Research, Wardha, Maharashtra, India.

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR: PLAGIARISM CHECKING METHODS: WanHetall ETYMOLOGY: Author Origin
Amartya Aaruhya, e Plagiarism X-checker: Nov 29, 2025

Undergraduate Student, Department of Medicine, Jawaharlal Nehru Medical * Manual Googling: Jun 13, 2026 EMENDATIONS: 6
College, Datta Meghe Institute of Higher Education and Research, e iThenticate Software: Jun 15, 2026 (2%)

Wardha-442107, Maharashtra, India.
E-mail: amartya.104@gmail.com

AUTHOR DECLARATION: Date of Submission: Nov 24, 2025
e Financial or Other Competing Interests: None Date of Peer Review: Feb 28, 2026
¢ Was informed consent obtained from the subjects involved in the study? NA Date of Acceptance: Jun 17, 2026
e For any images presented appropriate consent has been obtained from the subjects. No Date of Publishing: Sep 01, 2026

Journal of Clinical and Diagnostic Research. 2026 Sep, Vol-20(9): LE11-LE17


http://europeanscienceediting.org.uk/wp-content/uploads/2016/11/ESENov16_origart.pdf

