
KYASANUR FOREST DISEASE: A 
REGIONAL REPORT OF EPIDEMIOLOGY, 

PATHOGENESIS, AND ITS CLINICAL 
MANIFESTATIONS

Kyasanur Forest Disease (KFD), also known as Kyasanur Forest Virus (KFDV) infection, is 

a virus that mostly affects humans and monkeys. It was first discovered in the Kyasanur 

Forest in Karnataka, India, in 1957, hence its name is Kyasanur Forest Disease. The 

Kyasanur Forest Disease virus, a member of the Flaviviridae family and a close relative of 

the tick-borne encephalitis virus, is the culprit behind KFD. The  Haemaphysalis spinigera

tick species, which act as the virus’s reservoir and vector, is particularly known for carrying 

the disease through its bite. The primary hosts of KFDV are thought to be monkeys, which 

also serve as amplification hosts and help the virus propagate among tick populations. Signs 

and symptoms of KFD are similar to those of other viral illnesses, such as a high fever, 

headache, muscle soreness, and exhaustion. Some people may experience more serious 

symptoms, such as hemorrhagic signs and neurological issues which further resulted in 

death.  KFD management mostly involves supportive care to manage symptoms and avoid 

complications because there is no particular antiviral medication for the disease. The KFD 

is primarily seen in southern India and is regarded as an emerging infectious disease with a 

small geographic spread. However, occasional cases and outbreaks have also been 

documented in nearby areas. In order to provide more efficient prevention measures and 

therapies for KFD, the present regional report strives to better understand the epidemiology, 

pathophysiology, and potential risk factors connected with this condition.
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s containing other new active substances 

may, at the request of the applicant, be 

considered for evaluation under the 

centralized procedure when it can be 

shown that the product constitutes a 

significant therapeutic, technical or 

scientific innovation, or the granting of a 

Community authorization is in the best 

interests of patients at the Community 

level.

c) Generic/Hybrid:

A generic/hybrid product of a reference 

medicinal product authorized via the CP 

has automatic access to the centralized 

assessment under this scope.

In current scenario, a good number of 

majorities of new innovative medicines get 

ahead through the centralized authorization 

procedure in order to be marketed in the 

EU.

The schematic procedural timetable for 

evolution of application is done by EMA is 

as follows:

1. CONDUCTING CLINICAL RESEARCH DURING  01
 PANDEMIC ERA: PROBLEMS AND PROSPECTS
 Bina Naik, Leena Patel*, Dr Dhara Bhayani
 CBCC Global Research, Ahmedabad, India

2 LIPID NANOPARTICULATE SYSTEM FOR  11
 WOUND HEALING 
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The COVID-19 pandemic has significantly affected ongoing clinical research, as conducting 

clinical research is often seen as secondary to addressing the immediate health needs of 

patients by healthcare providers. Pandemics create operational challenges and raise scientific 

and ethical issues for clinical research activities. The benefit of clinical research in terms of 

opportunities for patients suffering from various diseases, and ability to investigate new 

therapies to address pandemics cannot be overlooked. This review summarizes the 

challenges that arise during a pandemic while conducting clinical research along with 

solutions for addressing these challenges. 
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thThe ongoing Covid-19 pandemic has rapidly affected 20.1 million people (as of 12  August, 
12020) around the globe with around 7 lacs deaths.  Each pandemic faced by the world till 

date is different with regard to their transmission, affected population, mortality and 
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Forum on Sustainable Development 

(HLPF) in 2015 with an aim to build a 

peaceful and prosperous planet for now 

and future (Fig. 1) [Adapted from 1]. UN-

and "Viagra" have demonstrated DTC's 

ability to educate and engage 

consumers[17-19].

2. Professional Advertising (DTP): Targets 

healthcare professionals, introducing 

new medications and providing details 

about the efficacy and side effects, as 

seen in Pfizer's "Lyrica" and Roche's 

"Tamiflu" campaigns[20-22].

3. Disease Awareness Campaigns: Focus 

on educating the public about 

conditions and treatment options, such 

as Janssen's schizophrenia awareness 

and Lilly’s depression 

campaign[23,24].

4. Sponsorship and Event Advertising: 

Involves sponsoring relevant events, 

like Roche’s support for the "American 

Society of Hematology" meeting, to 

engage specific audiences.

  



INTRODUCTION

The Kyasanur Forest Disease (KFD) was 

initially discovered in a specified forest 

area in the district of Shimoga, Karnataka. 

Both the red-faced bonnet monkey 

(Macaca radiata) and the black-faced 

langur (Presbytus entellus) had an increase 

in fatalities in this area in 1957. When 

people started dying in the surrounding, 

then it became a concern for the local 

health department. Since then, 400–500 

cases of KFD are thought to have occurred 

each year in India [1-3]. Due to accounts 

of a febrile illness in people at the same 

time, the phrase “monkey disease” became 

popular [4,5]. 

(ss RNA virus) infection [4]. This virus is 

considered to be the most complex virus 

For many years, KFD was limited to 

operating in the Shimoga district and the 

nearby forests of Uttara, Udupi, and 

Dakshin Kannada. Recently, the public 

health department of India has raised 

concerns about the disease’s recent 

expansion to far-off locations viz. North 

Kerala, Tamil Nadu, Goa, and a few 

locations in Maharashtra and Gujarat have 

all recorded cases of the disease in the last 

six years [4]. 

The KFD virus (KFDV), related to the 

Siberian Alkhurma virus, causes KFD, a 

flavivirus 

Pathogenesis:

among all the other types of viruses. 

Initially, it was considered to be the 

Russian spring-summer (RSS) virus later 

on it is named as KFDV virus [6]. 

Monkeys and Human beings are 

considered to be the best reservoir of this 

virus. KFD is a tick-borne viral disorder. 

The pathogenesis of KFD is shown in 

Figure 1. When infected with a tick, the 

condition is maintained throughout life and 

KFDV can be transmitted to offspring by 

laying eggs. Cattle serve as hosts to 

reproduce and spread tick populations but 

do not participate in the transmission of 

KFD virus. KFDV spreads by small 

mammals such as rats, shrews, ground 

birds, etc. during the enzootic stage [3]. 

The KFDV usually infects large numbers 

of monkeys, and very rapidly it replicates 

itself in the monkey’s body. The virus is 

transmitted to humans by infected ticks. 

Humans are bitten by tick nymphs 

(morphological phase of the tick life cycle, 

usually from November to May in India) 

when they visit a forest or when they carry 

nymphs to human dwellings through dried 

leaves for various uses [4]. The symptoms 

of KFD are mainly reported to be chills, 

headache (mainly in the frontal part), 

muscle pain, vomiting, gastrointestinal 

problems, bleeding, and heavy fever, with 

an incubation period of 3-8 days. The 

overall mortality rate is found to be in the 

range of 3% to 5% [1]. 
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During the initial outbreak, 466 cases were 

reported in the state, followed by an 

additional 181 cases in the subsequent 

year. By 2003, the KFD had spread to 

more than 70 villages in four districts 

bordering Shimoga in the western part of 

the state of Karnataka.[3]. Early detection 

can be done by PCR (polymerase chain 

reaction) or by blood virus isolation. Later, 

serological testing can be done using an 

enzyme-dependent immunosorbent serum 

test (ELISA). KFD is not specially treated 

as no special treatment is available against 

this disease. Early hospitalization and 

supportive care are essential. Supportive 

care includes the maintenance of hydration 

and the usual precautions taken for patients 

with bleeding disorders. Formalin-

inactivated indigenous KFD vaccine is 

available which reduces the incidences of 

KFD in India however this vaccine needs 

to be taken for five years as it has many 

booster doses. Apart from that, even the 

administration of this vaccine resulted in 

the recurrence of the disease. Therefore, 

the Indian Council of Medical Research 

(ICMR) has taken the initiative for the 

development of new vaccine candidates 

against this disease.   

Insect repellent and wearing protective 

clothing in tick-infected areas are the other 

more preventative measures [7,8].

Figure 1: Pathogenesis of Kyasanur Forest Disease (KFD)
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Clinical Profile

People not more than 20% suffer from 

biphasic illness [8]. In this phase, 

neurological symptoms are the major 

symptoms that last for 12-14 days. 

The monkey illness, also known as 

Kyasanur forest disease, is mostly found in 

India’s southern region. KFD is included in 

category A98.2 of the 2017 International 

Classification of Diseases, 10  edition th

(ICD-10), under the heading “Other Viral 

Haemorrhagic Fever” and not elsewhere. 

Incubation of the KFD lasts 3–8 days in 

the human body [2-7]. KFD is found to be 

biphasic, but for now and then it if found 

that it is majorly divided into four stages. 

In the first stage, typically, the patient is 

discovered to have a fever, headache, and 

broad body aches, particularly in the neck, 

lower back, and limbs. Conjunctival 

inflammation is found in sclera and the 

palpebral is noted during the initial stages. 

The majority of patients have illness and 

gastrointestinal symptoms such as nausea, 

vomiting, and abdominal pain in the early 

stages of KFD. Fever may get aside but the 

patient can remain asthenic and lethargic 

for a longer duration. The patient may also 

have a lesser fluid intake of the fluid 

leading to Dehydration. In normal cases, 

the person may recover from KFD in 10-

14 days. But at the time of recovery, the 

person might suffer from muscle twitching, 

paraesthesia, and general shivering due to 

weakness [7].

Drowsiness, momentary disorientation, 

confusion, infrequent convulsions, and loss 

of consciousness are among the 

neurological symptoms. The fatality rate is 

noted to be about 3-5 % which is less than 

the COVID-19 fatality rate however 

immediate attention is required for the 

development of new vaccines and 

medicines against the KFD [7]. No specific 

treatment is available for KFD, providing 

oxygen therapy, maintaining fluid balance, 

controlling blood pressure and treating 

further infection are all essential 

component for supportive care. Several 

computational techniques are available 

which can be used for the development of 

new drugs against this disease [9-11]. 

Developments in bioinformatics and 

computational biology present intriguing 

paths toward developing potent treatments 

and vaccines to fight KFD. Using methods 

like molecular docking, pharmacophore 

modeling, 3D Quantitative Structure-

Activity Relationship (3D-QSAR), and 

molecular dynamics (MD) simulations can 

speed up the search for new treatments and 

greatly improve our understanding of the 

KFD virus (KFDV).

Future Perspective

3-D Quantitative Structure-Activity 

Relationship (3D-QSAR): The link 

between the chemical structures of 

possible antiviral agents and their 
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and "Viagra" have demonstrated DTC's 

ability to educate and engage 

consumers[17-19].

2. Professional Advertising (DTP): Targets 

healthcare professionals, introducing 

new medications and providing details 

about the efficacy and side effects, as 

seen in Pfizer's "Lyrica" and Roche's 

"Tamiflu" campaigns[20-22].

3. Disease Awareness Campaigns: Focus 

on educating the public about 

conditions and treatment options, such 

as Janssen's schizophrenia awareness 

and Lilly’s depression 

campaign[23,24].

4. Sponsorship and Event Advertising: 

Involves sponsoring relevant events, 

like Roche’s support for the "American 

Society of Hematology" meeting, to 

engage specific audiences.

  



31NUJPS - 2024 | Vol. 11 | Issue 2

Pharmacophore Modeling: 

Pharmacophore modeling involves 

identifying the essential molecular features 

responsible for the biological activity of 

antiviral agents targeting KFDV. By 

constructing a pharmacophore model, 

researchers can screen large chemical 

libraries to identify compounds that fit the 

necessary interaction criteria with viral 

proteins, such as the viral envelope 

glycoproteins or non-structural proteins 

critical for viral replication[13-17]. This 

method not only streamlines the 

identification of promising drug candidates 

but also provides insights into the 

mechanism of action, guiding the rational 

design of more potent inhibitors.[12,21]

Molecular Docking: The orientation and 

binding affinity of possible therapeutic 

compounds with KFDV target proteins are 

predicted mostly using molecular docking 

simulations. Through precise simulation of 

biological actions against KFDV can be 

examined using 3D-QSAR. Key structural 

elements that contribute to inhibitory 

activity can be found by researchers by 

modeling the spatial and electrical 

properties of these substances[12]. This 

method makes it easier to optimize lead 

compounds, increasing their effectiveness 

and lowering the possibility of negative 

side effects. Furthermore, 3D-QSAR can 

help anticipate a new compound’s activity 

prior to synthesis, which helps speed up 

the drug discovery process.[13-15]

the interactions between small molecule 

inhibitors and structural proteins or viral 

enzymes, docking studies are able to 

identify which compounds have the best 

chance of binding and be validated through 

additional experiments[12-14]. This 

method is useful for finding inhibitors that 

can stop vital viral functions like protein 

synthesis or RNA replication, which 

prevents viruses from multiplying.[19-24]

Molecular Dynamics (MD) Simulations: 

MD simulations provide a dynamic  

perspective on how KFDV proteins 

interact with possible treatment substances. 

Molecular Dynamics (MD) simulations of 

atomic and molecular motions over time 

shed light on the flexibility and stability of 

protein-ligand complexes in physiological 

settings. Understanding how chemicals 

affect the structural changes of viral 

proteins and the duration of their inhibitory 

effects is essential for determining the 

efficacy of treatment candidates. 

Additionally, MD is able to locate 

allosteric sites that could be novel targets 

for antiviral therapy [21-24].

Integrating these computational techniques 

into the research pipeline can significantly 

reduce the time and cost associated with 

traditional drug discovery methods. 

Moreover, they enable the exploration of a 

vast chemical space to identify 

unconventional or repurposed drugs that 

may exhibit antiviral properties against 

KFDV. Collaborative efforts between 

*Corresponding Author: Email: rhp59@rediffmail.com 

s containing other new active substances 

may, at the request of the applicant, be 

considered for evaluation under the 

centralized procedure when it can be 

shown that the product constitutes a 

significant therapeutic, technical or 

scientific innovation, or the granting of a 

Community authorization is in the best 

interests of patients at the Community 

level.

c) Generic/Hybrid:

A generic/hybrid product of a reference 

medicinal product authorized via the CP 

has automatic access to the centralized 

assessment under this scope.

In current scenario, a good number of 

majorities of new innovative medicines get 

ahead through the centralized authorization 

procedure in order to be marketed in the 

EU.

The schematic procedural timetable for 

evolution of application is done by EMA is 

as follows:

1. CONDUCTING CLINICAL RESEARCH DURING  01
 PANDEMIC ERA: PROBLEMS AND PROSPECTS
 Bina Naik, Leena Patel*, Dr Dhara Bhayani
 CBCC Global Research, Ahmedabad, India

2 LIPID NANOPARTICULATE SYSTEM FOR  11
 WOUND HEALING 
 Preksha Vinchhi, Mayur M. Patel*
 Department of Pharmaceutics, Institute of Pharmacy, 
 Nirma University, Chharodi, Ahmedabad, Gujarat, India.

Sr. No.  Title  Page No.

4 DEVELOPMENT AND VALIDATION OF UV-VISIBLE 49
 SPECTROPHOTOMETRIC METHOD FOR SIMULTANEOUS 
 ESTIMATION OF ASPIRIN AND 5-FLUOROURACIL 
 IN BULK AND DOSAGE FORM
 Mehul Patel*, Dhruva Trivedi, Umang Shah
 Department of Pharmaceutical Chemistry and Analysis,
 Ramanbhai Patel College of Pharmacy, Charotar University of Science 
 and Technology, Changa, Gujarat, India

5 DOCKING STUDY OF MARKETED ANTIMALARIALS  63
 ON PLASMODIUM FALCIPARUM DIHYDROFOLATE 
 REDUCTASE (Pf DHFR)
 Dhruvil Gajjar, Tanvi Shukla, Vivek K. Vyas*
 Department of Pharmaceutical Chemistry, Institute of Pharmacy, 
 Nirma University, Ahmedabad, Gujarat, India

3 POTENTIAL IMPORTANCE OF JUGLANS REGIA LINN:  37
 NUTRITIONAL PROFILE AND HEALTH BENEFITS
 Dipal Gandhi*, Helly Shah, Maitri Madia
 Department of Pharmacognosy and Pharmaceutical 
 Analysis, Institute of Pharmacy, Nirma University, 
 Nirma University, Chharodi, Ahmedabad, Gujarat, India.

The COVID-19 pandemic has significantly affected ongoing clinical research, as conducting 

clinical research is often seen as secondary to addressing the immediate health needs of 

patients by healthcare providers. Pandemics create operational challenges and raise scientific 

and ethical issues for clinical research activities. The benefit of clinical research in terms of 

opportunities for patients suffering from various diseases, and ability to investigate new 

therapies to address pandemics cannot be overlooked. This review summarizes the 

challenges that arise during a pandemic while conducting clinical research along with 

solutions for addressing these challenges. 

ABSTRACT

Key Words: Clinical trial, clinical research, pandemic, COVID-19, CRO, sponsor

thThe ongoing Covid-19 pandemic has rapidly affected 20.1 million people (as of 12  August, 
12020) around the globe with around 7 lacs deaths.  Each pandemic faced by the world till 

date is different with regard to their transmission, affected population, mortality and 

Introduction

3NUJPS - 2023 | Vol. 10 | Issue 1
 

asdsadasdasd

asdasdasda

Nirma Univ J Pharm Sci; 2023, 10(2) 0-00

© 2014, Nirma University, Ahmedabad, Gujarat, India

asdasdasdas

ISSN 2348 –4012

*Corresponding author E-mail: 

4 COMPREHENSIVE REVIEW OF SIMHANADA  57
 GUGGULU: A FORMULA FOR AMAVATA 
 (RHEUMATOID ARTHRITIS) 
 Subhash Yadav*, Gunal Khobragade, 
 Mohar Pal Meena, K.S. Sakhitha 
 Department of Rasashastra and Bhaisajya Kalpana, 
 National Institute of Ayurveda, Jaipur, Rajasthan

1. DEVELOPMENT AND VALIDATION OF STABILITY  01
 INDICATING RP-HPLC METHOD FOR ESTIMATION OF 
 VERICIGUAT IN MARKETED FORMULATION 
 Shraddha Patel, Ravi B. Patel, Ravisinh V. Solanki*
 Graduate School of Pharmacy, Gujarat Technological University, 
 Ahmedabad, Gujarat, India 

2 EBOLA VIRUS DISEASE: A DISEASE WITH NO SPECIFIC CURE 19
 Nandeeni Parekh, Shital Panchal* 
 Institute of Pharmacy, Nirma University, 
 Nirma University, Chharodi, Ahmedabad, Gujarat, India. 

3 3D BIOPRINTING - RECENT ADVANCES IN  41
 TISSUE REGENERATION 
 Dhaivat Parikh, Mohit Shah* 
 Institute of Pharmacy, Nirma University, 
 Nirma University, Chharodi, Ahmedabad, Gujarat, India. 

5 IN SILICO SCREENING OF EFAVIRENZ AND EFAVIRENZ  71
 NICOTINAMIDE COCRYSTAL FOR ITS ACTIVITY 
 AGAINST HIV AND SARS COV-2
 Shubhangi Kagade1, Dattatraya Yadav,* Sumit Joshi, 
 Sachin Jadhav, Amol Koli 
 Department of Pharmaceutics, SVERI’s College of Pharmacy, 
 Pandharpur, Dist-Solapur, Maharashtra- 413304 

Sr. No.  Title  Page No.

Forum on Sustainable Development 

(HLPF) in 2015 with an aim to build a 

peaceful and prosperous planet for now 

and future (Fig. 1) [Adapted from 1]. UN-

and "Viagra" have demonstrated DTC's 

ability to educate and engage 

consumers[17-19].

2. Professional Advertising (DTP): Targets 

healthcare professionals, introducing 

new medications and providing details 

about the efficacy and side effects, as 

seen in Pfizer's "Lyrica" and Roche's 

"Tamiflu" campaigns[20-22].

3. Disease Awareness Campaigns: Focus 

on educating the public about 

conditions and treatment options, such 

as Janssen's schizophrenia awareness 

and Lilly’s depression 

campaign[23,24].

4. Sponsorship and Event Advertising: 

Involves sponsoring relevant events, 

like Roche’s support for the "American 

Society of Hematology" meeting, to 

engage specific audiences.

  



CONCLUSION 

The Kyasanur Forest Disease (KFD) is 

mostly seen in southern parts of India. 

Ticks are the primary vector, and both 

people and monkeys are susceptible. 

Symptoms of this disease include mild 

headaches and fever to more serious 

neurological problems which might vary 

from person to person. Tick management is 

Overall, there is great promise for 

improving our methods for treating and 

preventing KFD through the integration of 

3D-QSAR, pharmacophore modeling, 

molecular docking, and molecular 

dynamics simulations. In order to 

overcome the obstacles presented by this 

newly developing infectious disease, it will 

be essential to keep funding computational 

research and interdisciplinary 

collaboration.

computational scientists, virologists, and 

medicinal chemists are essential to 

translate these in silico findings into viable 

clinical solutions.

By finding viral epitopes that generate 

powerful immune responses, these 

techniques can help not just with treatment 

development but also with vaccine 

creation. By simulating the interactions 

between various vaccination candidates 

and the human immune system, predictive 

models can optimize adjuvant formulation 

and antigen selection for increased safety 

and efficacy.
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