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Abstract ]

In recent decades, numerous emerging and re-emerging diseases have extended their reach to diverse global regions, collectively contributing to around 25% of annual global
mortality. Over the past decade, highly contagious viruses such as Crimean-Congo Hemorrhagic Fever, Nipah Virus, and Kyasanur Forest Disease have emerged, causing
severe outbreaks in various regions of India. However, it is evident that these viruses have now re-emerged in newer areas, resulting in significant morbidity and mortality
among the human population. Given the changing epidemiological landscape, there is a good chance that these viruses will continue to appear in new places in the future. In
light of this context, we present a comprehensive account of the incidence, prevalence, and the growing trend of these viruses appearing in various geographical locations
throughout India.
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Introduction

Being one of the world's most densely populated
nations, India grapples with a multitude of infectious
diseases, creating significant public health challenges.
Among the prevalent infectious diseases reported in
India are Malaria, Cholera, Hepatitis, Tuberculosis,
Rabies, Dengue, Plague, Chikungunya, Japanese
Encephalitis, Typhoid, HIV, Influenza, and Diarrhoeal
illnesses.' However, the last two decades has been truly a
menace to the public health of India. During this period,
India has witnessed many outbreaks of deadly viral
disease viz., Avian Influenza H5N1 (2006)*;
Chikungunya (2006-2023); pandemic influenza
(2009)*; Crimean Congo hemorrhagic fever (CCHF)
(2011-2023)™", Kyasanur Forest disease (KFD) (2014,
2016, 2017-2023)"*; Nipah virus (2001, 2007 & 2018,
2019, 2021, 2023)™""; Zika virus (2016, 2017, 2018,
2021,2022,2023)**; and SARS-CoV-2 (2020-2023)"".

Among these, CCHF, KFD, and Nipah viruses stand out
as the most significant and highly contagious emerging
viral infections in India during the 21st century.”' They
have triggered periodic outbreaks in various parts of the
country, despite originally being endemic to specific
regions. In this report, we shed light on the occurrence,
prevalence, and emergence/re-emergence of these
viruses in various parts of India.

Crimean Congo hemorrhagic fever (CCHF)

CCHF is a zoonotic illness caused by ticks that affects
humans and animals. A nairovirus, which is a member of
the Nairoviridae family, is the causal agent. Human
infection can occurs via direct contact with the blood of
infected people or cattle or by the bite of an infected
Hyalomma tick. There have been reports of human to
human transmission, especially when the virus is in its
acute viremic phase and involves close interactions.
According to international classification, the CCHF
virus is considered highly infectious due to its high
pathogenicity, established human to human
transmission, and high case fatality rate. This deadly
disease has been documented in Africa, Asia, Middle
East, southern and eastern Europe,””' and has
significantly impacted human and animal health in
India.”"

The initial identification of CCHF in India was made in
2011 after a nosocomial outbreak in Ahmedabad,
Gujarat State, by the ICMR-National Institute of
Virology (NIV) in Pune. The development of novel
molecular and serological assays for the diagnosis of
CCHF was made possible by the establishment of a
state-of-the-art Biosafety Level (BSL)-4 Laboratory at
ICMR-NIV, Pune. These tools were essential for the
rapid diagnosis of suspected CCHF cases as well as for
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Figure 1: CCHF outbreaks in India — Outbre

monitoring populations of ticks, cattle, and humans.
Numerous nosocomial and sporadic CCHF outbreaks
were investigated and confirmed in fifteen districts of
Gujarat State between 2011 and 2023.”"" Although anti-
CCHF IgG antibodies were found in livestock in
Rajasthan State in 2010,’ the first human case of CCHF
was reported in the Sirohi area of Rajasthan in 2014."
Subsequently, a nosocomial outbreak of CCHF was
identified among healthcare workers in a private hospital
in Jodhpur, Rajasthan, in 2015."7 A nationwide
serosurvey conducted by NIV, Pune revealed
widespread seroprevalence of CCHF among sheep,
goats, and cattle in 23 states and one union territory in
India." In recent years, two imported cases of CCHF
were identified in individuals traveling from Omanl3
and the UAE, and they were successfully managed in
Gujarat and Kerala states in 2016 and 2018, respectively.
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ak investigations, surveillance, and R&D

From 2011 to 2023, 138 cases of CCHF were confirmed,
with 57 fatalities, accounting for a Case Fatality Rate
(CFR) of 41.3%.”"" These CCHF cases were
documented in 15 districts within Gujarat state,
including Ahmedabad, Kutch, Patan, Surendranagar,
Morbi, Jamnagar, Amreli, Aravali, Anand, Gandhinagar,
Rajkot, Bhavnagar, Botad, Kheda, and Sabarkantha.

Additionally, CCHF cases were reported in 4 districts of
Rajasthan state: Jodhpur, Jaisalmer, Barmer, and Sirohi.
Since 2019, over 900 close contacts of CCHF cases have
been monitored, and a very low sub-clinical infection
rate of less than 0.3% was observed.

Many guidelines were developed for recognizing cases,
diagnosing, putting isolation measures in place, and
tracing contacts due to the high risk of CCHF in India as
well as the possibility of the virus spreading through



animal trade and international travelers. The
responsibility for managing sporadic CCHF outbreaks
in India was shared among the Indian Council of
Medical Research (ICMR), the Integrated Disease
Surveillance programme (IDSP), and the National
Centre for Vector Borne Diseases Control (NCVBDC).
This collaborative effort enabled the timely detection,
diagnosis, and efficient containment of CCHF
outbreaks.

Following the larger outbreak of CCHF in 2019, a
laboratory network equipped with BSL-3 facilities was
established and staffs were trained across India for
CCHF diagnosis, supported by an ICMR-funded
project. Currently, seven active laboratories have the

capacity to test for CCHF, including SMSMC, Jaipur;
KGMU, Lucknow; ICMR-RMRC, Port Blair; AIIMS,
Jodhpur; ICMR-NICED, Kolkata; ICMR-RMRC,
Dibrugarh; and ICMR-NIRTH Jabalpur.

There are currently no licensed vaccines or
approved treatments for CCHF, hence the primary
strategy to treatment is supportive care. Although
Ribavirin has displayed some efficacy in laboratory
settings and has been employed during outbreaks, there
is limited and uncertain evidence supporting its
effectiveness.” In July 2023, Turkey initiated the first
Phase-1 clinical trial for intravenous Ribavirin and
Favipiravir as potential treatments."” Additionally, there
is a pressing need for the development of monoclonal

Figure 2: KFD outbreaks in India: Outbreak investigations, surveillance, and R&D
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