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COVID-19 pandemic has created huge havoc in public health in India and across
the world. One among the small states of India, Mizoram lies between Bangladesh
and Myanmar compelling a transmission risk of various infectious diseases across
the boundary. The responsibilities of the authority to establish a screening and
diagnostic laboratory is crucial to identify the infectious etiological agents, control,
prevent morbidity, mortality, and burden of the diseases. We aim to discuss the
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need for an infectious disease surveillance system, the importance and role of
advanced diagnostic and research laboratory in Mizoram, learning from SARS-CoV

-2 pandemic.
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Introduction

llinesses caused by specific infectious pathogens
or their toxic products result in spreading from an
infected individual to a susceptible host through
direct or indirect transmission, via vectors, and
inanimate environment is termed infectious disease.’
Diseases whose incidence in humans have increased
in the recent past or may threaten to rise in future
are known as emerging infectious diseases (EIDs).
EIDs include newly identified but undefined diseases
in the past, as well as existing with new characteristic
features, and introduction of diseases to a new
environment. They also include diseases with new
clinical ~ presentation, resistance to available
treatment; or an instant increase in the incidence
and prevalence. The reappearance of an endemic
disease that was once eradicated or controlled is
known as a re-emerging infectious disease.*?

Emerging and re-emerging infectious diseases
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have become an international health concern
causing numerous health morbidity and mortality
during outbreaks and epidemics. Due to advances
and improved globalization, rapid air travel could be
the route of spreading highly contagious diseases.
Therefore, international collaboration and
coordination in health setup is the need of an hour
in detection, identification, and rapid response for
controlling the transmission of diseases.

A coronavirus disease (COVID-19) caused by
SARS CoV-2 from an outbreak in Wuhan City of
China progressively turned pandemic; infected more
than 55 million people around the world.*> SARS-
CoV-2 is a positive-sense RNA virus, with a genome
length of approximately 30 kb. It is classified under
the order Nidovirales, family Coronaviridae, and
genus  Betacoronavirus by the International
Committee on Taxonomy of Virus, Coronavirus Study
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Group.®” The novel coronavirus is one among the
seven coronaviruses that infect human, which has an
estimate of 50% and 79% genome similarity with
Middle East Respiratory Syndrome coronavirus
(MERS-CoV) and Severe Acute Respiratory Syndrome
coronavirus (SARS-CoV-1).2

Infectious diseases are a threat to all humans and
a burden to health-promoting agencies in the world.
Outbreak news and epidemics due to infectious
pathogens are accessible from the World Health
Organisation (WHO) Disease Outbreak News daily.9
Various international health organizations concerned
related epidemics and outbreak of highly contagious
diseases such as the SARS epidemic in 2002, HINT in
2009, Zika virus in 2016 and SARS-CoV-2, etc. with
higher attack rate and transmission were commonly
known to be caused by positive-sense RNA viruses."

Mizoram is one of the small states of India with
limited resources that grew progressively in
developing  technical, medical, and health
infrastructures. Considering resource-limited states,
we aim to discuss the current needs of an hour and a
call for future in developing an infectious diseases
surveillance, epidemiological research, and advanced
diagnostic testing facility learning from COVID-19, to
approach different outbreaks and epidemics
prospectively.

Clinical Features of COVID-19

SARS-CoV-2 infection caused a respiratory tract
illness particularly in the lower respiratory tract;
severe and complicated cases need intensive care in
a high dependency unit (HDU) with respiratory
supports. Acute respiratory distress syndrome
(ARDS) and other clinical complications were
observed among the patients with underlying
diseases and immunosuppressed.”’ It can be
transmitted through aerosol directly or indirectly; the
median incubation period was described as 5.1 days
(ranges from 2-14 days)."* Asymptomatic infection
and transmission magnitude were reported variably,
strong evidence for the frequency and
transmissibility of the infection is yet to be
determined.”*' Patients with uncomplicated illness
were with symptoms usually of upper respiratory
tract infection such as mild fever, sore throat, cough
(dry), nasal congestion, malaise, headache, etc,
moderate illness present with cough, shortness of
breath without a sign of pneumonia.”'® Robust
research on the natural history of infection and
disease is important to identify the period of
infectiousness, transmissibility, and the course of
asymptomatic infection.!” Early laboratory diagnosis
and clinical care are important for treatment and
control of the spread of disease.

Current Scenario in India

The first COVID-19 case in India was diagnosed
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by National Institute of Virology Pune (NIV) on 30
January 2020 from a student in Kerala who returned
from Wuhan, China."® Currently, people with a
history of international or interstate traveling were
kept for quarantine or screened as per the Indian
Council of Medical Research (ICMR) protocol (may
vary in various states). Screening was done for all the
suspected cases or through contact tracing. The first
case of SARS-CoV-2 infected from Northeast India
was identified from Manipur on 24 March 2020.
Other northeast Indian states were neither free from
SARS-CoV-2, Assam with the highest infected and
mortality due to COVID-19."° As of 28 November
2020, 1175 government and 986 private laboratories
including Real-time RT-PCR and TrueNat or CBNAAT
testing facilities had been approved by ICMR for
diagnosis of SARS CoV-2 since pandemic.?’ Ministry
of Health and family welfare (MoHFW) and ICMR
have taken a great step in surveillance screening and
detection of the virus by setting up a diagnostic
laboratory, precautionary measures, prevention
protocol, community guidelines, and reagents stock
points, etc.

Current Scenario in Mizoram

Mizoram shares a 722 km long international
border, sandwich between Bangladesh in the west
and Myanmar in the east. International Border trade
is situated in Zokhawthar Village bordering Myanmar
though it is not connected with any air or sea route.
It shares a national boundary with Assam in the
north, Manipur in the north-east and Tripura in the
West?' International transportation to and from
neighbouring countries could make it a possible
route of spreading communicable diseases. The first
case of COVID-19 in Mizoram was diagnosed on 24
March 2020. There were 418 active cases with five
mortality from 3765 infected patients as of 26
November 2020.%

The government of Mizoram along with non-
governmental organizations have taken various
measures to suppress and curb the spread of COVID
-19. Their initiatives taken were briefly described by
Zothantluanga et al, who also described the
incidence and prevalence in Mizoram.*?

Screening and Diagnosis

The SARS-CoV-2 suspected samples were
processed for a diagnostic test in biosafety level-2
and higher laboratories. Research studies such as
isolation and characterization of the virus are not
recommended except in Biosafety level-3 laboratory
or more? Oropharyngeal and nasopharyngeal
swabs were obtained and transport in viral transport
medium (VTM) for antigen detection and nucleic
acid detection test, while blood samples are for the
serological test. Antibody detection test was not
suggested for diagnosis of acute infection due to

149 www.sciencevision.org



Volume 20 | Issue 4 | October-December 2020

possible low or undetectable antibodies in an
asymptomatic population however rapid antibody
test was done for screening and epidemiological
surveillance purposed in various setup. SARS-CoV-2
viral RNA detection by a real-time reverse
transcriptase-polymerase chain reaction (real-time
PCR) in oropharyngeal and nasopharyngeal swab
samples is the most reliable technique and a gold
standard approved by WHO. However, no studies
have defined the association between diagnostic
PCR threshold cycle (CT-value) of oropharyngeal or
nasopharyngeal samples with the severity of the
disease. >

Real-time PCR

A validated qualitative real-time PCR has been
developed and in-used for screening and diagnosis
of COVID-19. SARS-CoV-2 RNA detected in a
blood and stool specimen has been reported and
documented, though faecal and oral transmission
may not be significantly associated with the spread
of the disease.”®* Chen et al determined that
detection of viral RNA in blood and anal swab have a
positive correlation with the disease severity; early
monitoring of RNA in blood might benefit the
disease prediction other than the respiratory
sample.®

RT-PCR kits

ICMR New Delhi approved two qualitative
diagnostic RT-PCR kits in the early pandemic;
RealStar SARS-CoV-2 RT-PCR kit 1.0 (Altona
Diagnostic, Hamburg Germany) and Patho Detect
COVID-19 kit (MY LAB, Pune, India) which has 100%

Table 1| List of the drugs and vaccines for COVID-18.

Drugs/Vaccine

1. Remdesivir
enzyme343°
2. Ribavirin
3. Favipiravir
4. Lopinavir/Ritonavir
5. Arbidol
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sensitivity and specificity.?’ Since then, other RT-PCR
kits, and closed system PCR TrueNAT and cartridge-
based nucleic acid amplification test (CBNAAT) were
approved for diagnosis. These closed system
laboratory test has made COVID-19 testing less
constraint and applicable for lower (or basic)
laboratory set up.

Antigen test

Rapid antigen test (RAT) is used in routine
screening among the population in quarantine,
COVID Care Centre (CCC), isolation centre,
containment zone, non-containment zone
surveillance, and health care centre. Confirmatory
diagnosis has to be done with RT-PCR in a case of
developing symptoms following RAT negative result.
ICMR guidelines consider a single RT-PCR, CBNAAT,
TrueNat, or RAT positive as a confirmatory without
repeat testing.’’

Treatment

Therapeutic treatments are the backbone for
reducing symptoms, morbidity, and mortality.
Specific antiviral drugs for the treatment of COVID-
19 were in the developmental process but the road
ahead remains uncertain. RNA polymerase inhibitor
Remdesivir, and a broad-spectrum antiviral drug
Favipiravir may be safe and harmless for short-term
use, but strong evidence will be required to measure
the longer-term therapy effect.*** Clinical trials on
repurposing various antiviral, antimalarial drugs, and
steroids were conducted for therapeutic purposes
worldwide; some of the drugs were depicted in Table
1. Corticosteroids and glucocorticoid interventions

Mechanism of action

A nucleoside analogue inhibiting RNA dependent RNA polymerase

Protease enzymes inhibitor®
Inhibitor of RNA dependent RNA polymerase enzymes3?
Protease enzymes inhibitor®

Selective broad-spectrum antiviral drug inhibiting the membrane

haemagglutinin fusion3738

6. Ad5 nCoV by CanSino

7. ChAdOx1 nCoV-19 by Astrazeneca
8. mRNA-1273 by Moderna

S NVX CoV2373 by Novavax

10. Covaxin by Bharat Biotech

11. Convalescent plasma

Non-replicating AdV5 expressing spike protein®

Non-replicating chimpanzee Adenovirus expressing spike protein*
mRNA expressing spike protein®?

Recombinant spike protein with matrix-M adjuvant*

Inactivated vaccine*?

Contain antibody against SARS-CoV-2*'
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were proposed in viral pneumonia to mitigate
inflammation on different organs.** Dexamethasone
in a preliminary report of clinical trial shows a shorter
duration of hospitalization and lower mortality than
the usual care group.*® Convalescent plasma therapy
(CPT) containing high titers of neutralizing
antibodies could be an alternative therapy for the
treatment of COVID-19 patients.*’ WHO, national
guidelines, and evidence-based treatment should be
considered to give the best pharmaceutical care.
Various research centres and pharmaceutical
industries have developed a vaccine for trial
CanSino Biological Inc. in partnership with the
Academy of Military Medical Science, China
developed a non-replicating AdV5 based vaccine
that expressed unmodified spike protein, and this
vaccine is currently licensed for use in the Chinese
military.** Bharat Biotech in collaboration with NIV
Pune and ICMR developed first India’s indigenous
COVID-19 vaccine Covaxin, it was approved for a
clinical trial by the Drug Controller General of India
(DCGI). Other vaccine candidates developed in India
such as ZyCoV-D by Zydus Cadila, Covishield by
Serum Institute of India, and Sputinik by Dr. Reddy’s
Laboratory Limited and Sputnik LLC were also
approved for clinical trials in India by DCGI.*

Prevention

SARS-CoV-2 spread through direct and indirect
transmission, causing mild to severe infection among
the different age groups. The geriatric population
and patients with underlying diseases are highly
prone to complications.'" Preventive measures
include repeated hand washing, wearing a mask,
social distancing, avoiding public gatherings,
traveling, and self-quarantine if exposed to cases or
traveling in an affected area. Union government and
state authority hurdle to minimize the spread of the
disease by setting up different protocols and rules.
Preventive measures such as population surveillance,
strict vigilance of containment zone, contact tracing,
travel advisory, restriction of movement and
gathering in public places guidelines, etc. were
implemented subsequently. Details of implemented
guidelines and protocols are accessible from
MoHFW, Government of India website, and MoHFW
Government of Mizoram website as well.'***

Emerging and Re-emerging Infectious
Diseases

Based on the definition, some diseases may
emerge within a specific population or geographical
location causing a severe impact on public and
environmental health. Susceptible host, carrier,
environment, and modes of transmission play an
important role in their emergence and re-
emergence. Dikid et al in their review of emerging
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and re-emerging infectious diseases identified that
six of the eight pathogens had zoonotic origin in
India. An outbreak due to Nipah virus, Chikungunya
virus, Crimean Congo haemorrhagic fever, Avian
influenza (H5N1), and Chandipura virus were
zoonotic diseases which emerged or re-emerged in
the last two decades.’

Challenges in combating infectious diseases may
differ from economically stable states with advanced
diagnostic and research infrastructure to a limited
resource set up. Public health infrastructure,
laboratory test credibility services, and research will
consistently  threaten the health economic
developments or vice versa; unless a strategic vision
and an effective plan are developed to tackle the
obstacle. These obstacles will eventually require the
application of classy epidemiological and molecular
biology technology, changes in human behaviour,
policies, regional and national population
perspectives.®’

Improving surveillance systems plays a great role
in the implementation and defining strategy in a
predictable and unpredictable disease outbreak. A
seasonal and geographical variance of reported and
an unknown disease epidemiological surveillance is
essential to encounter an outbreak concerning the
current pandemic. Basic microbiology and advance
research laboratory are the basic needs in response
to good public health perspectives and diagnosis of
different infectious diseases. The central part of
infectious disease surveillance could be based on
various fields; some of the fields needed for
surveillance and their associated agents are depicted
in Table 2. The strategy could be focus based on
disease epidemiology and burden of the infectious
pathogens in different countries.

Prioritizing Emerging and re-emerging
infectious disease in Mizoram

As per the Ministry of Health and Family Welfare,
Government of Mizoram, there were seven disease
outbreaks in 2017 to 2018; frequently an arthropod-
borne disease scrub typhus, which was through the
bite of Orientia tsutsugamushi infected mite larvae.
Five scrub typhus outbreaks were investigated under
Integrated Disease Surveillance Programme (IDSP)
Mizoram, including five mortality; a single case in
Pangzawl, two in Thenzawl, and two in Sawleng
villages respectively.*® Various arthropod-borne
diseases including scrub typhus and dengue
outbreaks were recorded since 2012 from different
localities in  Mizoram, predominantly dengue
outbreak in Aizawl.*’*® Several food poisoning in
different districts and a measles outbreak in Kolasib
were also recorded in the IDSP.*

Tropically in a home of various flora and fauna,
an interaction between wildlife and human-being
happens directly or indirectly in Mizoram. It is a
suitable habitat for several species of Anopheles,
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Table 2 | Important infectious disease aetiological agents need for surveillance.

Empiric strategy for surveillance®
1. Antimicrobial resistance pathogens

Vector-borne or arthropod zoonotic diseases
Transfusion Transmissible Diseases

Oncogenic virus or chronic infectious diseases
Antenatal associated and new-born diseases
Diseases of travellers, immigrants, and refugees
Infectious pathogens usable for bioterrorism
New emerging and re-emerging infectious
pathogens

0 N o AW

Infectious agents or diseases>3>*
ESBL producing bacteria, MRSA, ART resistance, Multi-
drug resistant Tuberculosis
Malaria, Scrub typhus DENV, CHIKV, JEV
HIV, HBV, HCV, Malaria, Syphilis
HBC, HCV, HPV, HTLV, CMV
HIV, HBV, HCV, Toxoplasma, Rubella, CMV, Herpesvirus
HAV, HEV, Typhoid, Dengue, Cholers, etc.
Anthrax, Botulism, Plague, Nipah virus, CCHF
*SARS associated virus, KFD, Nipah virus, West Nile
virus, Influenza viruses

Abbreviations: ESBL, Extended spectrum beta-lactamase; MRSA, Methicillin-resistant Staphylococcus aureus; ART,
Antiretroviral therapy; DENV, Dengue virus; CHIKV, Chikungunya virus; JEV, Japanese encephalitis virus; HIV, Human
immunodeficiency virus; HBV, Hepatitis B virus; HCV, Hepatitis C virus; HPV, Human papillomavirus; HTLV, Human T-
lymphotropic virus; CMV, Cytomegalovirus; HAV, Hepatitis A virus; HEV, Hepatitis E virus; CCHF, Crimean Congo
haemarrhagic fever; "SARS, Severe acute respiratory syndrome; KFD, Kyasanur Forest disease virus.

Aedes and, Culex mosquitoes; a well-known vector
for spreading malaria, dengue, Chikungunya, and
Japanese encephalitis diseases. Due to their diverse
abundance during monsoon season; vector-borne
disease outbreaks could be experienced during or
post-monsoon seasonally.*’ Infection due to blood-
borne viruses such as Human immunodeficiency
virus, Hepatitis B virus, and Hepatitis C virus was
persistently prevalent within the population, such as
among intravenous drug abusers, sex workers, etc.”®
Antimicrobial-resistant bacterial, fungal, viral, and
parasite infections could be a future burden for the
community.

Therefore, research directing based on drug-
resistant pathogens could be preciously a key to
control future antimicrobial therapy. Detection and
documentation of unknown aetiological infectious
agents through epidemiological research,
surveillance and, surveys could be the baseline for
implementation of prevention and control strategy
for various diseases.

Current situation and knowledge for future
perspective

SARS-CoV-2 pandemic has a mortality of more
than 1 million reported by WHO on 20™ November
2020.° India has recorded more than 9 million cases
and mortality of above one lakh."” This could
stigmatize social-psychological wellbeing,
particularly among the state with no diagnostic
facility, less advanced medical equipment, and
infrastructure. Economically backward and unstable
sections of the community may be the most
vulnerable as their daily wages were serving them
hand to mouth. Impact on the supply chain of
medical  requirements and  daily  essential
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commodities could also be a great burden for the
authority in many aspects.

Health care professionals like physicians, nurses,
allied health workers, etc. are at the highest risk of
getting an infection. Also, nosocomial infection
among the health care staff and the patient is likely
to happen; though minimal with proper personal
protective equipment.'” The pandemic creates a
burden on blood transfusion for patients in need of
blood such as in emergency surgery, trauma,
anaemic and haemato-oncologic patients. As most
of the blood donation drive will not be feasible or
need to cancel it due to traumatic response to
COVID-19, it may also decrease the donations
among regular and responsible voluntary blood
donors. This may discretely deprive the bloodstock
in blood bank.”’

Emerging and re-emerging infectious diseases
could be expected from those endemic infectious
agents and viruses periodically in Mizoram.*® As a
matter of “One Health”, it is important to detect,
identify and document all kinds of infectious
diseases within specific regions as it becomes one of
the stepping stones in achieving an equal and safe
ecosystem. Infection unknown aetiological agents
from different syndromic approach diseases may not
be diagnosed due to lack of infrastructure and
experts in the field.

An integrated microbiology diagnostic, and
advanced research laboratory is obligatory in
Mizoram to strengthen the surveillance system.
Implementation of different health strategies
requires a diverse  perspective  concerning
identification, cost-effective measures of diagnosis,
treatment, prevention, control, and burden of the
diseases. Registered ethical body approved
surveillance with the consent of participants is
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greatly encouraging to avoid unethical human
studies.

To conclude, experts and experienced individuals
with a broad range of skills in the field of Clinical
Laboratory, Infectious Diseases Epidemiology,
Medical Microbiology, Clinical Virology, Public
Health expert and physician’s collaboration are
highly encouraged to establish strong and evident

infectious disease surveillance.
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