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Dear Readers,

I am elated to welcome you all, on behalf of APTI Women’s Forum, to the current issue of our
Newsletter. This issue of APTI Women’s Forum Newsletter will talk about the theme that is one
of the most critical problems encircling humankind today – “Infectious Diseases”. Our previous
issue highlighted our battle against the ongoing COVID-19 pandemic. In this issue, we widen
our perspective towards infectious diseases as a whole and the burden that they pose on us.
Infectious diseases are amongst the leading causes of mortality in humans and impact the
global population on a large scale. Apart from the diseases that are known to us since decades,
there is also a growing trend being observed for newly emerging and re-emerging diseases
worldwide. The struggle with ongoing pathologies is persistent while we are now facing
immense threat from emerging infections, most prominent today being COVID-19. The vast
scale of global epidemics has provoked the pharmaceutical scientists to shift their focus not
only towards therapy but also pertaining to the in-depth disease pathology and diagnosis of
these infections in a systematic manner. The alarming rise in the population being affected by
infectious diseases has been prevalent in India as well. This demands need for extensive
research not only in the direction of therapy but also towards prophylaxis and diagnosis. There
is a need for constant surveillance, prompt diagnosis, and better understanding of the
pathogenesis of these emerging infectious diseases in order to develop effective
countermeasures. An evolution is needed in order to develop efficient yet cost effective
technologies for prophylaxis, diagnosis and treatment of infectious diseases.  
The articles in this issue of APTI newsletter would explore numerous aspects of infectious
diseases with our authors presenting their valuable insights. The comprehensive compilation
of articles touch upon modern diagnostic strategies for infectious diseases along with
diagnosis and management of critical diseases like Hepatitis C and Ocular TB. An overview on
important diseases involving vaginal infections, COVID-19 and Foot-and-Mouth disease will
enlighten our readers.  
The editorial board extends a heartfelt gratitude to all the authors for taking precious time out
and making this newsletter immensely engaging. I thank the entire editorial team for their
efforts in conceptualizing this newsletter. I am hopeful that you all will take pleasure in reading
this newsletter as much as we enjoyed bringing it forth to you. 
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Tuberculosis (TB) is one of the oldest known infectious diseases in humans and has been
attributed to millions of cases of morbidity and mortality globally each year. The World Health
Organization (WHO) states it to be among the ten leading causes of global deaths and the
topmost cause of death due to a single infectious agent i.e. Mycobacterium tuberculosis (1).
WHO statistics indicate that about one-fourth of the world’s population is infected with M.
tuberculosis. It is highly prevalent in Asian countries and South-East Asian countries have
nearly one-third of the world burden of TB with 4.9 million cases and among these a high
number of cases are of drug-resistant TB (2). Globally, it is also the top infectious disease
causing the death of HIV/AIDS patients (3). 
TB is a curable and preventable disease and about 85% of the people who have this disease can
be effectively treated with a 6-month drug regimen. The treatment offers an added advantage
of restraining the further transmission of this communicable disease. The COVID-19 pandemic
may have a medium-term impact on the number of new patients each year. TB transmission
may be decreased due to physical distancing policies, but this positive impact may be negated
by the extended duration of infectiousness, augmentation of household exposure to TB
infection, deteriorating treatment outcomes, and higher poverty levels. 

Ocular Tuberculosis
In 80% of the TB patients’ lungs are the affected organs, while in the rest of the cases, the
involvement of other multiple organs, including the eye has been reported (4). It can affect any
segment of the eye like superficial, intraocular, or area adjacent to the eye with or without any
systemic connection. Ocular TB (OTB) is a rare extrapulmonary form of the disease, but it
cannot be underestimated due to its potential impact on the visual acuity of the diagnosed
patients. Also, it has been reported to identify OTB as a clinical manifestation of
extrapulmonary TB and this timely diagnosis can pave way for early initiation of therapy with a
trickle-down effect on better patient outcomes (5). But OTB remains a major diagnostic and
therapeutic challenge due to several reasons viz., its heterogeneous clinical manifestations,
mixed ocular tissue participation, deficient diagnostic criteria and gold standard tests, and
international divergence on the therapeutic line to be undertaken (6). 

Ocular Tuberculosis – An Underdiagnosed and
Misdiagnosed Challenge in the TB Landscape

Preeti K. Suresh
University Institute of Pharmacy, Pandit Ravishankar Shukla University,  Raipur, 492 010,
Chhattisgarh, India.

suresh.preeti@gmail.com

Etiology
Ocular tuberculosis is reported to occur by primarily three modes viz., direct ocular infection
from an exogenous source. (e.g., contact with the lids/conjunctiva i.e., primary OTB),
hematogenous spread of Mycobacterium tuberculosis from a pulmonary focus or
extrapulmonary site i.e., secondary OTB and hypersensitivity reaction in the eye following
exposure to TB antigens (5). Among these, hematogenous spread from pulmonary TB is the 
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most usual form of its ocular manifestation. Seeding may occur either from primary infection or
following reactivation of a latent lesion. 

Clinical manifestation
Ocular TB is said to be a great imitator of numerous ocular pathologies (5). Tuberculosis is
reported to affect virtually all the tissues of the eye, with the posterior segment being more
commonly involved (7). The ocular symptoms reported may be unilateral/bilateral acute or
chronic inflammation. The clinical signs of intraocular TB are presented in Table 1.

Table 1: Ocular manifestations of Ocular TB
patients

Diagnosis of Ocular TB 
The diagnosis of OTB remains a challenging proposition
since its manifestations are manifold. Additionally, there
is a dearth of randomized controlled trials that have
defined its diagnosis and there are no consensus
guidelines amongst the global experts on the diagnosis
of OTB (2). However, some criteria have been useful for
diagnosing OTB and these include the following (8-11): 

Anterior uveitis: Granulomatous or non-
granulomatous, iris nodules, ciliary body
granuloma. 
Intermediate uveitis: Granulomatous or non-
granulomatous with exudates in the pars plana or
peripheral uvea, with/without snowballs. 
Posterior and panuveitis: choroidal tubercle,
choroidal granuloma, subretinal abscess,
serpiginous-like choroiditis. 
Additional features such as retinal vasculitis,
neuroretinitis, optic neuritis, endophthalmitis,
panophthalmitis, scleritis. 

1. Clinical signs suggestive of OTB: 

Demonstration of AFB by microscopy or culture of Mycobacterium tuberculosis from ocular
fluid 
Positive polymerase chain reaction from ocular fluid for IS 6110 or other conserved
sequences in the mycobacterial genome 
Evidence of confirmed active extra-pulmonary TB (by microscopic examination or culture
of a tissue sample from the affected tissue) 

Positive Mantoux test 
Interferon Gamma Release Assay (IGRA) 
Evidence of healed or active TB on chest radiography

2. Exclusion of other uveitic entities based on clinical manifestations of disease and regional
epidemiology.
3. Investigations documenting the mycobacteria or its genome: 

4. Corroborative investigations like: 



The absence of a single gold standard test for the diagnosis of OTB is a grave reality. Mantoux
test and interferon-gamma release assays may elicit extremely positive results in the TB
endemic areas (e.g., Asian countries). Thus, a prospectively derived clinical risk score needs to
be developed for better diagnosis and effective management of OTB.

Treatment/Management of Ocular TB
Standard Anti-tubercular Therapy (ATT)
The treatment of ocular TB is similar as it is for systemic TB. The first line of treatment
comprises of a four-drug regimen, administered over two phases viz., daily administration of
ethambutol, isoniazid, pyrazinamide, and rifampicin for two months which is followed by
administration of isoniazid and rifampicin for four months (5). Failure of the patient to respond
within three to four weeks indicates multidrug resistance. Regular monitoring of liver function
tests is performed in patients when ATT is initiated. To date, there is no definite guideline on
the duration of ATT in OTB patients.
 
Oral corticosteroids for management of inflammation in OTB
Following ATT, paradoxical worsening of TB has been reported. A “paradoxical reaction" while
on ATT may be manifested as clinical or radiological worsening of pre-existing TB lesions or the
growth of new lesions in patients who exhibited a response earlier or improvement following
treatment (12). This has been attributed to a Jarisch-Herxheimer-like reaction, as following
treatment, the exposure of the immune system to bacterial antigens is increased leading to the
release of pro-inflammatory cytokines. This reaction can be evaded by concomitant
administration of corticosteroids. Steroids are co-administered with ATT to reverse the affront
from granulomatous inflammation and to avoid a delayed-type hypersensitivity response to TB
antigens. However, steroids must not be used alone since they can induce the reactivation of
latent disease or extend the active proliferation of bacilli in the eye. Rifampicin induces hepatic
steroid metabolizing enzymes and suppresses the therapeutic effect of corticosteroids (5).
Therefore, it becomes imperative to augment the dose of corticosteroids when co-
administered with rifampicin. However, there is a paucity of uniform recommendation for the
usage of concomitant corticosteroids with ATT in OTB and is reported to be controversial in
some studies (13). Corticosteroids are administered to diminish intraocular inflammation as
intraocular TB is assumed to be a fallout of tubercular protein-induced type IV hypersensitivity
reaction. However, some reports recommend corticosteroids only in the instances where
lesions involve the macula to reduce macular scarring (14). Patients developing paradoxical
worsening of the disease may need to be administered increased corticosteroid dosage, or the
addition of intravenous methylprednisolone pulses. In patients with anterior segment
inflammation, topical steroids may be used. Systemic immunosuppressants and steroid-
sparing agents (like azathioprine) may also be employed (2).

Miscellaneous local and systemic therapies
Several alternative therapeutic strategies have been explored to improve the OTB outcomes by
decreasing adverse effects of systemic corticosteroids in severe or enduring inflammation and
circumvent the challenges presented by paradoxical worsening.  Intravitreal injection of depot
dexamethasone implant (Ozurdex®) is reported to be beneficial in instances where there is
continuous disease progression or intolerance to oral corticosteroids (15).  

APTI Women's Forum Newsletter, Jan - Mar 2021 | 06



Intravitreal methotrexate has also been found to be useful (16). IFNs alpha/beta signaling by
the retinal pigment epithelium has been associated with high M. tuberculosis disease activity in
patients having the active form of the disease, and this results in inhibition of the intracellular
mycobacteria outgrowth (17). IFN-alpha 2a is reported to be safe and effective in macular
edema (18).

Conclusion and Further Directions 
TB continues to remain an endemic and global health problem and is also associated with
potentially vision-threatening issues. In the last few years, there has been a growing awareness
of ocular TB. In HIV patients coinfected with TB, apprehensions have been raised about
immune reconstitution inflammatory syndrome (IRIS) that worsens TB uveitis. TB may also
have protean clinical manifestations with diagnostic challenges. In most cases, diagnosis is
“presumed ocular TB”. But in the last few years advances in experimental research, molecular
diagnostics, and imaging technology have been providing new perspectives to understand the
pathogenesis and the history of the disease. There is a glaring need to support ocular findings
with the backdrop of risk factor history, chest radiography findings, and TST or interferon-
gamma release assays (IGRA) testing. In the absence of uniform guidelines, OTB
management/treatment practices also have a multitude of regional variations in terms of
endemicity, heterogeneity in drugs and dosage regimen, duration of ATT concomitant
administration of corticosteroids, and immunosuppressants by systemic/local delivery, and
even personal experience. The need to conduct clinical trials to have a better understanding of
the role of ATT and adjunctive therapy in patients of OTB has been emphasized by experts. 
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Modern Diagnostic Strategies for
Infectious Disease

Priya Namdeo, 
Sakshi Tiwari*, & 
Amber Vyas
University Institute of Pharmacy, Pt. Ravishankar
Shukla University, Raipur (C.G.)

sakshitiwari12101995@gmail.comAbstract
Diagnostics is the preliminary stage for the treatment and annihilation of infectious microbial
diseases. Due to developing microbes and arising new sicknesses, there is an earnest need to
recognize appropriate symptomatic procedures for better management of every disease. With
time many improvements have been done on fast and compelling diagnostic methods. Modern
diagnostic strategies are generally acknowledged due to the rapid and effective test results,
within a brief timeframe which will assist doctors with effectively diagnosing the infection for
treatment purposes. In this article the current diagnostic methods including modern
technologies like modernised immunological and molecular techniques for infectious diseases
were discussed.
Keywords: Diagnostics, Infectious diseases, Microbial diseases, Immunological techniques,
Molecular techniques.

Introduction
Diagnostic methods are the key stage in treating infectious pathogenic diseases & eliminating
them. As Pathogens and new diseases are rising constantly, there is an urgent requirement of
effective diagnostic tools and techniques to control the growing disease (1). Diagnostic
strategies must be done at the cheapest cost with precise accuracy and sensitivity in the
shortest time frame. Several diagnostic technologies to detect the causal pathogen in
epidemics have developed in recent years. Different immunological & molecular techniques
have modernised procedures of diagnosis by offering detailed diagnoses or by characterising
the interactions between pathogens or pathogen-host (2). These techniques are briefly
discussed below and summarised in Table 1.

Immunological Techniques 
Western blotting, Immunofluorescence, Flow cytometry, Immunoxidase/enzyme
immunochemistry, laser confocal microscopy, etc. routinely used for the diagnosis of different
disease. Some advanced Immunological Techniques are:

Gamma-interferon detection 
This Diagnostic procedure is used for many infectious diseases, particularly in tuberculosis.
This technique depends on the observation that T-lymphocytes release IFN-γ whenever specific
antigens are exposed. It helps in diagnosis of cell-mediated diseases, such as leishmaniasis and
cytomegalovirus (3). Process of detection of infection by Interferon Gamma release assay is
displayed in Figure 1.
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Biosensors 
Biosensor methods can detect biological analyses, including biomolecule, biological structure
or micro-organism, and their presence or concentration. This technique of assay includes a
receptor (generally an antibody) for a target pathogen or a disease-specific antibody & a
transducer which turns into a measurable signal by biological interaction. Reflectometry,
electrochemical, resonance, interferometry & fluorimetry are among the transducer
technologies getting developed (4).

Proteomics 
Proteomics is an analysis of proteins, considering their level of expression, post-translation
modifications & interaction with other proteins. Proteomics is used in infancy to diagnose
infectious diseases, but it can be significantly important. The diagnosis of new diagnostic
antigens by serum screening of infected and uninfected persons against immune-blotted,
2DGE-mapped infectious agent proteomes may be highly beneficial as proteomics are used to
detect infectious disease (5).

Molecular Techniques

Hybridization of fluorescent in situ (FISH)
FISH is an approach that can identify the sequences of nucleic acid in cellular material. Peptide
nucleic acids are ideal imitators of the high-affinity DNA for hybridizing and can be used to
boost FISH technology and in which the sugar backbone was already replaced with the peptide
backbone (6). Figure 2 represents the schematic diagram of FISH.

Figure 1: Interferon gamma release assay

Figure 2: Schematic diagram of FISH
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Nucleic acid sequence-based amplification (NASBA)
NASBA is an actual method of gene amplification. This isothermal approach involves an initial
two-stage process in which the nucleic acid targets are initially enzymatically amplified,
preceded by the detection of amplicons produced. The whole process of NASBA is conceded at
a specific temperature, diminishing the requirement of a thermocycler. Human influenza
viruses have been recognized via this technique (7).

Random Amplification of Polymorphic DNA (RAPD) 
Unidentified target sequences inside a genomic DNA are amplified by PCR using primers with
random sequences (10 bp primers) in RAPD analysis technique as represented in Figure 3.
Several fragments of different sizes can also be amplified and can be used with the help of
computer software for agarose gel & dendrogram analysis. These verdicts can be used in
genetic variability studies between diligently connected genotypes (8).

Figure 3: Steps of RAPD

PCR-RFLP
An amendment of restriction fragment length polymorphism technology which involves
polymerase chain reaction in first stage is known as PCR-RFLP. The PCR approach is employed
to amplify a particular genome area (known as the pathogens variable sequence), which serves
as an RFLP-technique DNA template. This current combination (PCR-RFLP) provides far more
sensitivity to identify pathogens and is particularly useful if the infection is not easily cultured
(9).

Pulsed Field Gel Electrophoresis (PFGE) 
The novel method that overcomes the restriction to separate huge DNA molecules by standard
gel electrophoresis techniques is called pulsed-field gel electrophoresis. An alternating voltage
gradient is applied in PFGE to make it easier than large DNA fragments migrate differently by
shifting the direction of the electrical field continuously while electrophoresis through agarose
gels. PFGE's technology has expanded the resolution range for DNA fragments by up to 2
magnitude orders. Applications like cloning large plant DNA, physical map construction,
genetic fingerprints, etc, PFGE was effectively used in subtyping many pathogenic bacteria. 
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Table 1: Types of Diagnostic Techniques and their Uses

This approach takes time & involves a high level of proficiency (10).

Conclusion
Infectious disease diagnosis mostly comprises traditional diagnostic methods. But the
introduction of the latest biotechnological assays has changed profoundly in current years.
Such new experiments tend to involve the production and use of recombination, expression
vectors and synthetic peptides of more complex antigens. Our conclusion specifies that
developing biotech techniques might be a prospect in emerging countries to practice low-
cost, productive and less intricate techniques. But in the presence of a highly spreadable
and severe disease, modest and progressive technologies are required for instant
controlling. The prestige of diagnostic strategies to efficiently control them depends not
only on a community's economic assets or diagnosis abilities but more often on the disease
itself.
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Introduction
Hepatitis C virus (HCV) infection remains a leading reason of liver disease worldwide. The goal
of World Health Organization is to significantly reduce the rates of mortality and morbidity due
to HCV by 2030. To achieve this goal a tremendous effort is required for identification and
treatment of HCV positive individuals (1,2). 

Hepatitis C infection is instigated by the hepatitis C virus (HCV). The symptoms of HCV infection
include nausea and jaundice, but most cases it is asymptomatic. Occasionally, the HCV is self-
cleared by the body, but usually the HCV lives in the liver for long (3). This virus might stay alive
for years without causing any major health concerns, however, some can cause liver cirrhosis
and liver cancer. These problems generally occur after several years of getting exposed to HCV. 
Apart from the advancement in pathogenesis and treatment of Hepatitis C, HCV infection in
pregnant women has been an ignored condition. Pregnant women with HCV infections have a
2-8% risk of mother to child transmission (MTCT) (4). But, usually the history of the disease in
pregnant females and their offspring is often ignored. Therefore, identification of pregnant
women with HCV-infection is relevant as the infection may result in long-lasting health issues
for the mother, ill effects of infection on pregnancy outcomes, and risk of MTCT (5). 

HCV is primarily transmitted through percutaneous contact to blood from injection of illicit
drugs. Other means of HCV transmission include MTCT, using contaminated devices for drug
delivery, introduction of contaminated blood, and by sexual intercourse up to a lesser extent.
The impact of HCV infection on pregnancy and perinatal consequences is the main issue
resulting from HCV infections in pregnancy, and this concern must be addressed wisely for
wellbeing of mother and the offspring (6,7).

Impact of HCV Infection on Pregnancy and Perinatal Consequences 
HCV infection during pregnancy has shown to increase risk of adverse perinatal consequences
including premature delivery, infants with low birth weight, and inborn defects.  Yet, the 
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pregnant women with cirrhosis might witness more complications and problems such as
caesarean section, preeclampsia, haemorrhagic issues, and death, in addition to neonatal
consequences such as premature delivery, low birth weight of new-born, and death of neonate
(8,9). 

The prevalence of MTCT of HCV infection is 5% to 15%, of which 3% to 5% witness chronic
infection. Neither a definite risk factor envisages transmission nor has any definite involvement
(such as antiviral therapy or mode of drug) been established to reduce transmission of HCV.
However, the risk of MTCT, can be reduced by avoiding invasive procedures such as forcep
delivery (2).

Screening/ diagnostic tests for HCV
HCV infection is diagnosed by two methods i.e. screening of anti- HCV antibodies and HCV RNA.
In acute phase of infection, anti-HCV antibodies are generally produced after 2-6 months of
exposure and one can survive throughout the life. HCV viremia indicates the occurrence of HCV
RNA in sample of blood, and causes active infection, which can be detected within 1-3 weeks
after exposure (10).

An anti-HCV antibody assay is one of the standard screening test method for HCV detection.
Positive result for the test shows that the patient has one of the following; an active infection
that may be acute or chronic, patient is either recovered from prior infection, or outcome is
false positive. Positive result for anti-HCV antibody must be confirmed from quantitative assay
of HCV RNA (11). 

If a patient without a previous hepatitis C examination has tested positive for anti-HCV
antibodies as well as HCV RNA, then it is impossible to differentiate acute and chronic HCV
infection on the basis of test results. When the outcome of the anti-HCV antibody test is found
positive and the result of the HCV RNA test is found negative, it is not possible to differentiate
between a false-positive antibody test and a true infection and to differentiate between these
two a comparison test for anti-HCV antibody and another different antibody is required.
Further, if a patient who was exposed to HCV has been adversely screened for anti-HCV
antibodies and found negative, during the last 6 months, HCV RNA monitoring should be
undertaken as the patient could still not have been seroconverted (12,2). Various diagnostic
tests for HCV infection have been presented in Figure 1.

Treatment of HCV during Pregnancy
Combination therapy with ribavirin and pegylated IFN-α for a period of 24- 48 weeks is
considered as standard therapeutic option for infection with HCV. However, due to safety
issues this treatment option in pregnancy is not recommended. Particularly, Ribavirin is
contraindicated in pregnancy as at low doses, the drug has been shown to produce teratogenic
outcome in numerous in-vivo animal studies, but teratogenic effect in humans has not been
established yet. Ribavirin owns a long half-life, and its 6 months prior avoidance is suggested
for the couples planning to conceive (13).
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The obtainability of highly effective DAAs and the option of using them during pregnancy has
been initiated to be explored (14). Various DAAs have now been categorised as pregnancy
category B, confirming that the DAAs are safe and non-toxic to the foetus as proved in animal
studies in-vivo, however adequate human trials are still to be explored. Phase 1 trial assessing
ledipasvir/sofosbuvir during the lats months of pregnancy is under way, and results are
expected soon. Another research for assessing the usage of sofosbuvir/ velpatasvir after
delivery (after breastfeeding) is accomplished. Investigators all over the world have already
begun to establish protocols for the treatment of HCV treatment during pregnancy. Till today
no findings of adverse pregnancy outcomes has been reported for sofosbuvir/ velpatasvir
(15,16). One more drug molecule i.e. pegylated IFN-α belonging to pregnancy category C of
FDA, is used for HCV infection during pregnancy, but its involvement in pregnancy is limited,
though a recent finding on IFN-α suggested no adverse fatal outcomes during pregnancy.
Treatment with IFN-α in the post-delivery period is not recommended for breastfeeding
mother, and also for the non-breast-feeding mother owing to its significant side effects.
Nevertheless, innovations in HCV drug development have preserved a constant hope for HCV
therapy and a decade ago, telaprevir and boceprevir (protease inhibitors) were approved FDA
for HCV genotype 1 infection (2).

Direct‐acting antivirals (DAAs) are the key therapeutic options for the management of HCV
infection during pregnancy as well as post-delivery care of new-borns infected with HCV.

Figure 1: Various diagnostic tests for HCV infection.

HCV-antibody–positive pregnant women should be recommended for routine liver function
tests (LFT) and HCV RNA test to assess the risk of MTCT and disease severity.
All the HCV positive pregnant women should get suitable prenatal and intrapartum care to
avoid their individual obstetric risk(s) as there is no appropriate treatment is available to
reduce MTCT (17).

Recommendations for Monitoring HCV-infected Women During Pregnancy
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HCV-positive pregnant women having jaundice/ pruritus, must be assessed for alanine
aminotransferase, aspartate aminotransferase, and serum bile acids to examine
intrahepatic cholestasis.
HCV-positive pregnant women with cirrhosis should be made aware about the enhanced
risk of perinatal and maternal adverse outcomes (10). 

Recommendations for Breastfeeding and Post-delivery Care for HCV-infected women
Breastfeeding is contraindicated in women with HCV infection, if the mother is HIV positive or if
she is having injured, or haemorrhagic nipples (17).

Conclusion
The occurrence of HCV among pregnant women is increasing worldwide, and recent
recommendations by WHO are to screen all the pregnant women for HCV, irrespective of risk
associated with the infection. But majority of the pregnant women infected with HCV are still
unidentified, therefore optimal management of HCV-positive pregnancies has not developed
yet. For efficient treatment of HCV, risks and benefits to the women and her offspring must be
examined. More safety data on usage of antivirals during pregnancy is instantaneously needed
and in upcoming time the treatment protocol for these drugs in pregnancy would be available
soon after the clinical trials findings on usage of DAAs are available. Besides this, better
understanding about HCV-specific immunity both before and after the pregnancy can guide
latest approaches for treatment. When effective approaches for prevention of MTCT are
established, or suitable pharmacotherapies are found for this, in pregnancy, arguments against
extensive HCV screening can be nullified. 
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Introduction 
Infectious diseases are mainly caused by viruses, bacteria, and parasites. The recent emerging
infectious diseases categorized by World Health Organization (WHO) with potential thrust areas
for research were Zika virus infection (11), The Middle East Respiratory Syndrome Coronavirus
(13), Severe Acute Respiratory Syndrome (SARS) (12), Nipah (14). Rift Valley fever virus (RVFV)
and Crimean-Congo hemorrhagic fever virus (CCHFV) cases were also frequently reported (4).
Transmission of zoonotic agents i.e. those transmitting disease from animals to humans is not
a frequent event. However, increase in spillover events will lead to increased chances of
emergence of a mutated virus that will be highly transmissible. Corona viruses, Ebola viruses,
Chikungunya viruses etc. are some well-known examples of viral infections which have
evidence history of zoonoses leading to human-to-human transmission (17).  

Foot-and-mouth disease (FMD) is a transboundary, highly contagious, economically
devastating viral infectious disease of the livestock caused by FMD virus which belongs to the
Aphthovirus genus and Picornaviridae family, with characteristics nonenveloped, positive
sense, single stranded RNA virus (16).  Most affected species being cattle, buffalo and pig.
However, goats, sheep, wild ruminant species also get affected quite often (8). According to the
Office International des Epizooties (OIE) and Food and Agriculture Organization (FAO), FMD free
countries have potential threats from the countries with FMD outbreaks. FMD is endemic in
India with mainly three serotypes of the virus O, A and Asia1 being prevalent in India. Estimated
annual loss livestock diseases in India alone in 2003 and 2004 were 4000 and 15000-20000
crores respectively (9). Vaccination based FMD control programme (FMDCP) is already
operational in India. Biannual vaccinations of all the cattle and buffaloes in marked areas are
done with regular active surveillance and antibody titer monitoring in vaccinated population
with the objective of creating FMD free territories (3). Table 1 provides a brief summary of
districts covered by FMDCP run by Government of India (8). 
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Sudden drop in milk production and increased probability of mastitis. 
Delayed conception and rarely abortions in the breeding stock with perinatal mortality. 
Lameness resulting in reduced workability in terms of transporting goods and cultivation.
Weight loss of animals due to decreased feed intake as a result of Foot-and-Mouth lesions
(18).

Total and serotype-wise temporal distribution of FMD outbreaks during the period from 2006–
2017 indicate a gradual decrease in the FMD outbreaks from 2006 to 2017. During 2006–2017
consistent fall in number of FMD incidences were observed. Outbreaks appeared in peak and
valley fashion fluctuating every alternate year, reason might be the developed infection
immunity due to vaccination. Serotype O among all the serotypes of FMD shows that majority
of outbreaks is consistent with observations as total FMD outbreaks. Serotype A outbreaks
remarkably dropped after initiation of FMDCP. However, in the 2010–2011, there was slight
increase in serotype A outbreaks due to Viral Protein 359-deletion group. Outbreaks (Serotype
Asia 1) showed sudden drop in outbreaks after implementation of FMDCP, except in the year
2011–2012 (7).  

The economic impact of Foot-and-Mouth disease: 

 
Among the known seven FMDV serotypes (O, A, C, Asia1, South African Territories 1 (SAT1),
SAT2, SAT3) of FMDV found across the globe, Serotype O, A, C, and Asia 1 were reported in the
livestock in India, before 1995 (World Reference Laboratory, (WRL), Pirbright). India is aiming
for prevention and control FMD outbreaks since viral diseases of livestock are responsible for
huge annual losses amounting to about ₹ 200 billion. 

Internationally, India is first rank holder for milk production with an estimated production of
1,76,347.35 thousand tonnes of milk, 7,655.61 thousand tonnes of meat and 41,462.72
thousand kilogrammes of wool in the year 2017–2018 (8). Figure 1 depicts that FMDCP was
indirectly helpful for India to achieve first ranking in milk production internationally (8).   

Table 1: Districts covered by FMDCP in India
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Figure 1:  Milk production statistics in India (In million tonnes) 

All India Coordinated Research Projects (AICRP) estimated the economic losses of FMD
approximately 15,000 million/year out of which 3,861 million were from Maharashtra alone
(19). Central Government supported National Animal Disease Control Programme (NADCP)
with ₹ 126.52 billion in 2019 and launched programme to vaccinate 600 million animals to
control FMD and Brucellosis (8).  Figure 2 depicts serotype wise FMD outbreaks/incidences in
India. 

Figure 2: Serotype wise FMD outbreaks/incidences in India   

FMD Diagnosis:
Diagnosis of FMD remains the challenging task from last few decades due to distinct strains and
sub-strains. On the flip side delay of laboratory test might affect result accuracy. Hence it
demands immediate efforts to develop sensitive, reliable, and rapid diagnostic test kits (1).
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Testing antibodies for structural proteins (VP1, VP2, VP3, and VP4).
Testing antibodies for non-structural proteins (Lpro, 2A, 2B, 2C, 3A, 3B, 3Cpro and 3D) (23).

There are three methods of diagnosis of FMD: 
 1. Clinical diagnosis: After 2-8 days of initial contact or symptoms of infection start to appear in
the host. FMD shows distinct changes such as vesicles on the mucous membrane specially on
the lips, tongue, and dental pads with fever and anorexia. Acute drop in milk production in the
milking cows is also observed. After 1-2 days of symptoms, lesions start to rupture and painful
ulcers may form.     
2. Virological diagnosis: Complement fixation test (CFT) or Enzyme linked immunosorbent
assay (ELISA) of epithelial tissue suspension/vesicular fluid from clinical samples are
considered as primary tests for virus diagnosis. Reverse-transcriptase polymerase chain
reaction (RT-PCR) is another reliable and reproducible method for the detection of FMD
genomic RNA in the clinical samples or tissue culture fluids.
 3. Serological diagnosis: Serological tests are particularly useful for the surveillance following
an outbreak to identify silent infections in species like sheep and goat which show little or no
signs of disease. In these cases, generally Virus Neutralization Test (VNT) and ELISA are
preferred. These can involve following two approaches:

Early diagnosis is the only option to cease FMD outbreaks globally. Instant diagnostic kits, real
time PCR, and biosensors are the alternate and rapid tools to achieve control on FMD
outbreaks (1).  

FMD Prevention: 
The primary strategy to deal with FMD is early diagnosis and isolation of affected animals.
Livestock owner plays a crucial role as a key person for biosecurity practice to restrict spread of
disease virus among the livestock. Figure 3 depicts preventive measures before and after FMD
outbreak (2, 9). Ring vaccination is a concept of vaccinating animals in a particular demarcated
kilometer radius zone, once outbreak is detected in that concerned zone as a preventive
measure for restricting its spread (21, 22).

Figure 3 Preventive measures before and after FMD outbreak
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FMD Vaccination: 
Vaccination remains the primary and effective way to prevent viral infectious disease
outbreaks. FMD affects mainly livestock but other several animal species such as swine, sheep,
and goat get infected quite often. Vaccine containing one type of serotype does not provide
cross immunity against other type serotypes, therefore vaccine should be customized for a
geographical zone after thorough investigation of prevailing serotypes. Inactivated FMD
vaccines provide short term immunity (approximately 4-6 months), require twice in a year
vaccination, and a booster shot every six months is necessary (7). There is no universally
accepted FMD vaccine but inactivated FMD vaccines containing respective strains are widely
used (10). BHK-21 cell culture derived, inactivated trivalent commercial vaccine (O, A-22 and
Asia 1) is widely used for mass vaccination in India. Table 2 depicted below lists few of the
commercial vaccines (20).

Table 2: List of some commercial vaccines

Figure 4 depicts the FMD vaccination control program executed throughout India with the help
of commercial vaccines enlisted in Table 2 shown above (7). 

Figure 4: Outline of vaccination based FMDCP in India   
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 Antiseptic wash of feet and other lesions and oral mucosa.
 Potassium permanganate often used as oral mouth wash with application of boric acid
and glycerine. 
Two percent soda ash solution or copper sulphate followed by topical application of
honey. 
Ribavirin, 2′‐C‐Methylcytidine (6), and cytokine therapy (IFN-α) is antiviral regimens that
often used as preventive measures in susceptible animals (5, 21).

FMD Treatment: 
No curative treatment for FMD till date exists however symptomatic treatment can aid for
faster recovery and reduce severity of the disease. Symptomatic treatment may include:

Role of Nanotechnology in viral infections: 
Recent literature reveals that nanotechnology is appearing to play a crucial role effectively in
biomedical applications such as cancer therapy with several products such as Caelyx® and
Doxil® being available in market (15). For binding and showing action, antiviral drugs need to
localize at specific sub-cellular regions or organelles, which is mainly dependent on the stage
of replication and the mode of action of the drug. For example, integrase inhibitors prevent the
important strand transfer reaction of the HIV virus life cycle. Activity specifically occurs in the
nucleus of the cell (15). Also, by encapsulating chemotherapeutic drugs with targeted
sustained delivery the side effects of anticancer drugs can be reduced. In the field of
immunotherapy various antibodies are tagged with the help of ligand to the nanoparticles and
liposomes for targeted delivery. Hence active targeting approach is an important way to treat
viral infections.

Comment: 
Infectious diseases remain a challenge in the coming decades, with newer ones emerging
unpredictably. In the past several decades many new virus/virus strains have surfaced which
adversely impacted the economics of animal and human life. Several of these have been
restricted to animals except few which have been zoonotic. Humans are indeed dependent on
the animals for their socio-economic aspects across the globe. FMD is one such infectious
disease that has directly impacted animal health in terms of morbidity and mortality. Also, it’s
indirect economic impact is seen from last major FMD outbreaks in India and across the globe.
The transboundary effect of FMD posing threat to neighbouring FMD free countries as well
further reflects it’s gravity. Interestingly more than any other infected species, pigs produce
enormous quantities of viruses due to which they are referred to as “amplifier hosts” for FMD.
They have been a menace due to their uncontrolled movement to the farms that they visit in
search of fodder. FMDCP was implemented by Government of India with the focussed and
determined aim of eradication of FMD from the country. For the FMDCP major challenges faced
by the government presently are paucity of skilled personnel for execution of vaccination
protocol and effective maintenance of cold chain for the vaccine till the point of
administration. Also, as a thumb rule, due to concerns pregnant animals in first trimester and
calves less than 4 months of age are left unvaccinated during vaccination programme. Due to
this reason a small proportion of the targeted population of animals always remains 
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unvaccinated, hence 100% coverage during the vaccination campaign is impractical to achieve.
These factors are proving to be critical roadblocks in achieving mass vaccination targets in
FMDCP. Apart from these hurdles scattered farming, an aspect inherent to Indian scenario is
one of the reasons for failure of restricting a FMD outbreak by measures such as ring
vaccination explained above. Efforts are in progress to assess potential of engineered
nanomaterials/nanocarriers aptly to effectively deliver antiviral drugs by overcoming the
inherent limitations of the latter. This can be done by virtue of the unique properties of
nanosystems, such as controllable size and ultra-small large surface area to volume ratio, and
the ability to tailor the surface with the possibility of multi-functionalization. This tool with an
evident promising result proven in the past few instances, can be applicable in biomedical
research and clinical use in context of FMD. Literature reveals attempts to formulate
nanotechnology based novel viral vaccines for FMD but till date none have seen the light of the
day as regards commercial manufacturing. However, few authors are positive that
nanotechnology will give a breakthrough for combating viral infections such as FMD by novel
vaccination approach; on the basis of their supportive pre-clinical data. In the past, India has
successfully eradicated Rinderpest and Poliovirus and intends to continue and perform with
the same scientific zeal and vigour for FMD eradication. 
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Introduction
Over 38 million individuals worldwide, have been infected by the human immunodeficiency
virus of type 1 strain (HIV-1)(1). Major part of those infected population was developed a
neurological disease(2). Human immunodeficiency virus (HIV) is a pathogenic retrovirus
capable of triggering neurological dysfunction, the progression of the disease to severe
condition cause degeneration in neuro-HIV patients. This leads to multiple neurological
complications associated with syndrome known as ‘NeuroAIDS’. The syndromes include HIV-
associated dementia (HAD), minor cognitive and motor deficit (MCMD), vacuolar myelopathy
(VM), and several peripheral neuropathies(3). Manifestation of HIV 1 into brain can be 
 diagnosed by neuropsychological score and  neuroimaging, Reports shows improved
neuropsychological test scores in patients treated with antiretrovirals, along with decreasing
numbers of new CNS complications in patients treated with highly active antiretroviral
therapy (HAART), have increase hope that HAD and MCMD could be eliminated(4).

This review summarizes the Neuropathogenesis of HIV (mechanism of neuroinvasion in
human brain) with current diagnostic methods used for early detection. It also outlines the
existing treatments and new emerging therapies.

Neuropathogenesis
Neuropathogenesis of NeuroAIDs involves:

Neuroinvasion and crossing Blood Brain Barrier
Neuroinvasion by HIV-1 occurs early after the initial (primary) infection. HIV antigens have
been detected in the brain of HIV-1 infected patients at all stages of infection (4–6). The
mechanism by which HIV enters the CNS has been assumed to be infection of macrophages
and lymphocytes which cross Blood Brain Barrier. This has been termed as 'Trojan Horse'
hypothesis (7). Once these cells gain access to CNS they infect other CNS microglial cells and
astrocytes.
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Among all the chemokine receptor, CCR5 co-receptor is most significant for HIV 1 entry into
macrophages and microglia cells (8).  Report shows that macrophages and microglia cells
which infected by HIV 1 seems to be Neuro inflammatory and neurotoxic, with increased
expression of tumor necrosis factor (TNF) , interleukins (IL-1), interferon (INF) and nitric oxide
synthase (NOS) (9). TNF promotes formation of reactive oxygen species (ROS) and inhibits
glutamate uptake by glial cells (10,11)induces other cytokines: IL-6 and IL- 8 up regulates
expression of endothelial cell adhesion molecule (12) and promotes HIV replication in
microglial cells (13)In brain only macrophages and microglial are productively infected, while
astrocytes are restricted infection in which viral proteins are expressed, but replication doesn’t
occur (14)HIV infected astrocytes over express Viral proteins: Tat, Nef, Rev (15,16). These toxic
viral components, initiates the release of different other components of neurotoxic nature from
macrophages and glial cells, resulted in impairment of neurons support(17).

Role of Viral Proteins 
Tat: The Tat protein has significance in crossing the Blood Brain Barrier. It has been
demonstrated that Tat alters the expression of cerebral endothelial cell tight junction protein
claudin – 1 and – 5 which increases the permeability of blood brain barrier (18).It also increases
the neuronal intracellular Ca 2+ levels leading to loss of mitochondrial membrane potential,
activation of caspases and apoptosis(19)
Nef: Nef is required by HIV for proper budding from infected cell(15,16).It is found
intracellularly, precisely in nucleus and cytoplasm as well. It mediates neuronal damage
through intracellular effects which alter the function of infected cell.
Rev: Rev interacts with acidic phospholipids in cell membranes inducing conformational
changes in Rev to an helix structure, which then disrupts cell membranes and produce
neurotoxicity (20).

Symptoms
Vacuolar Myelopathy 
Vacuolar Myelopathy involves formation of small holes (vacuoles) in never fibers that pulls
away the protective myelin sheath from the nerve cells of spinal cord. It may include slow
progressive leg weakness, sensory loss and ataxic gait. Erectile dysfunction is an early sign in
man.
Peripheral Neuropathy
It is reported that number of peripheral neuropathy cases associated with HIV infection. The
paresthesia is majorly reported global symptom(21), it first affect the feet in which patients
feels sensations of cold or hotness, burning, intermittent electric shocks and numbness.  
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HIV-associated Neurocognitive Disorder
Chronic neurodegeneration is most general sign of NeuroAIDS and which is recognized by
abnormality in general behavior, cognition and imbalance in central motor. It is known by
different names like HIV associated cognitive motor complex, HIV-associated dementia(HAD)
and AIDS dementia complex(ADC). This viral neurocognitive disorder mostly affects the 
 memory retention, attentiveness, information processing, and psychomotor speed(22).

Inflammatory Demyelinating Polyneuropathies
Patients shows major symptoms of ascending weakness, absence of neurologic reflexes,
instable autonomic system, and some sensory symptoms,(23) whereas bladder and bowel
related functions are remain unaffected. With advancement of disease it start to affect the
respiratory muscles.

Progressive Multifocal Leukoencephalopathy (PML)
It is reported that 5 out 100 patient suffering from AIDS had PML in the 1980s(24). The
disturbance in mental status which is most common symptom but hemianopsia, vertigo,
seizures, hemiparesis, speech disorder and loss of muscle coordination this conditions are
cause due to localized PML lesions(25).

Diagnosis
Diagnosis of neuro AIDS includes the following method’s:
Neuropsychological assessment:
The HIV Dementia score (HDS) is used as indicator to identify cognitive function of patient with
Suspected HAD(26). The score below 10 out of 16 consider as abnormal (25). The advantage of
HDS, it is simple and inexpensive to apply and suitable for the patient who are too ill to
complete extended cognitive testing. But HDS is less efficient in poorly educated and illiterate
patient(27). The symptoms includes decrease blink rate, flat facial expression, hyper flexia,
increased tone, spasticity, slowed gaits.(28)

Neuroimaging:
Neuroimaging play major role in diagnosis. Major used neuroimaging tools includes CT scan
and Magnetic Resonance imaging(MRI) (25). CT scan only shows the calcification of basal
ganglia in HAD manifested brain but MRI gives the ill-defined areas of hyper intense signal on
subcortical white matter (29).

Proton MR-spectroscopy, Diffusion tensor imaging (30), Functional MRI, Continuous atrial spin
labelled MRI, Single Photon emission Tomography, Positive emission tomography have been
used for HAD diagnosis and study pathophysiology (31).
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Table 1: Laboratory Biomarkers of Neuro-AIDS

CSF= Cerebrospinal fluid, WBC=white blood cell, BBB= Blood Brain Barrier, TNF-α = Tumor
Necrosis factor alfa, IL-1= Interleukin 1, MCP-1= Monocyte Chemoreceptor Protein 1, SNP=
Single Nucleotides Polymorphism

Treatment of Neuro-AIDS
Currently there are several anti HIV drugs available and have been approved by food drug
administration (FDA). Many drugs are on the way of exploration for effective treatment of AIDS
through different routes like parenteral (intravenous, subcutaneous, intravitreous), topical
and oral. Complete removal of virus reservoir from the site without efflux and delivery in
proper amount is require for which new strategies and novel drug delivery approaches need
to be evaluated. Highly active antiretroviral therapy (HAART) combination therapy of three or
more drugs which reduces viral load by disrupting replication cycle and anticipating the drug
resistance(39). 
Limitation and challenges of current therapy:
Major challenge with many antiretroviral drugs is there poor bioavailability at target site due
to high protein binding, low solubility, rigorous first pass metabolism, active metabolizing
enzymes, poor permeation through complex blood-brain-barrier(BBB), poor
pharmacokinetics of drugs and multidrug resistant proteins(MRP) like P-glycoprotein(P-gp)
mediated drug efflux(39–41). Drug resistance and missing of dose associated treatment
failure which reduces efficacy of oral antiretrovirals. This limitation is overcome by long acting
injectables which gives benefit of low first pass metabolism and diminishes gastrointestinal
toxicity which in turn have challenge of pain and erythema at site of injection, trouble at
treatment withdrawal. Oral induction treatment is still required to circumvent resistance
through maintaining proper drug concentration. Current antiretrovirals can efficiently reduce
viral load but unable to completely eliminate virus from CNS which is main reservoir site for
virus owing to poor penetration of drugs. Thus, brain is acts as viral sanctuary site which
causes complications such as AIDS dementia complex, HIV encephalitis, mild neurocognitive
disorders(39).
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Number of nanointerventions based approaches like liposome, magnetic nanoparticles,
polymeric nanocarriers, and nanogel have been used for efficient treatment of CNS infections
and disorders so as to overcome problem of permeability across BBB and to improve drug
delivery, various nanotechnology based antiretroviral drugs delivery for CNS depicted in table
2(40).

Table 2: Nanotechnology based CNS delivery of antiretroviral drugs 



Concluding remarks and future prospects:
Neuro-AIDS is syndrome associated with complications arises from infection of HIV-1 to the
brain. It is one of the fatal infectious disease spread all over the globe. Neuroinvasion of virus
occurs through infection of macrophages and lymphocytes which is also known as ‘Trojan
horse’ hypothesis. Microglia cells and macrophages causes neuroinflammation through the
expression of inflammatory mediators and astrocytes further cause neurotoxicity and
alteration in permeability of BBB through expression of viral proteins. The symptoms of Neuro-
AIDS associated with complications caused by it and diagnosis done on the basis of
neuropsychological assessment, laboratory biomarkers and with the help of neuroimaging.
Current therapy approaches can reduces viral load but inefficient to eradicate it completely
owing to restrictions of BBB. Novel drug delivery and nanointerventions strategies needed to
be explored in depth and future of drug delivery to brain lies mostly in nanotechnology but
safety and efficacy keep at prime importance.
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Abstract
The most common complaints of a female body, now-a-days are Urinary tract infection i.e.
vaginal infections (simply, infection in the vagina). Major inconvenience is caused due to fluid
discharge or pruritus. The microbial examination is required to identify the pathogen by case
history, physical examination and few such assessments. For severity of the problem like
vulvovaginitis, bacterial/microbial vaginosis, trichomoniasis, etc. specific therapies can be
used. Sexually transmitted diseases should be examined for the women suggested for or
undergoing the treatment of vaginal infections. 

Keywords: Vaginal Infection, Personal Hygiene, Vaginitis, Trichomoniasis, Vaginal Inflammation

Introduction
Historical and present scenario reports that the most common and widely spreading infection
in women is majorly related to vagina. The personal hygiene and vaginal microbial flora are the
two major issues related with this infection. Women frequently visit a physician/gynecologist
for the infectious symptoms like, vaginitis, vulvitis, cervitis, discharge, etc. All these symptoms
are reported in 70-80% of the women in world. Women aging between 15 – 35 years, which are
known to be sexually active, are identified of suffering from such infections. All the types of
infections are found at different ages according to the sexual activeness and some also occurs
at the age that is considered sexually inactive. 

Vaginal Cavity:
Vagina varies in shape, size and color," says Dr Elneil. "Some are small and ovoid [egg-shaped],
some are large and cylindrical, and the colors can vary from light pink to a deep brownish red-
pink. The important thing is that the vagina functions normally." The normal vagina is lined by
stratified squamous epithelium. Glycogen levels are fluctuated or rather increased by the
hormonal influence of estrogen levels in the vaginal epithelium. The glycogen is metabolized to
lactic acid, promoting an acid environment in the normal vagina, which is unfavorable for the
growth of most pathogenic bacteria. Resident bacteria’s in the vagina are present at an average
of 108 to 109 bacteria per gram of secretions. 

Various secretions including those from the upper genital tract, epithelial cells, vaginal wall,
and also from different glands like, sebaceous, sweat, skene’s bartholin’s, etc. cervical mucus is
also responsible for the normal vaginal discharge. The normal discharge is increased under 
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hormonal influence at ovulation, before menstruation, during pregnancy, and with sexual
arousal. Cervical ectopy, frequent vaginal douching, and oral contraceptives may also be
associated with increased amounts of normal discharge(1).

Pathogenesis:
The term vaginitis is related to inflammation of the vagina. Vaginitis is defined as any condition
with symptoms of abnormal vaginal discharge, odor, irritation, itching, or burning. Recognized
common causal agents of vaginitis include only Trichomonas vaginalis and some yeast species,
predominantly C. albicans. Candida albicans causes about 90% of vaginal yeast infections;
other Candida species and Torulopsis glabrata are responsible for the remainder. Group A
streptococci can also cause vaginitis, more commonly in prepubertal girls than in adult
women. Noninfectious causes, including atrophic, irritant, allergic, and inflammatory vaginitis,
are less common and account for 5% to 10% of vaginitis cases(2). 

Diagnosis is made using a combination of symptoms, physical examination findings, and office-
based or laboratory testing. Bacterial vaginosis is traditionally diagnosed with Amsel criteria,
although Gram stain is the diagnostic standard. Newer laboratory tests that detect Gardnerella
vaginalis DNA or vaginal fluid sialidase activity have similar sensitivity and specificity to Gram
stain. Bacterial vaginosis is treated with oral metronidazole, intravaginal metronidazole, or
intravaginal clindamycin(3). The diagnosis of vulvovaginal candidiasis is made using a
combination of clinical signs and symptoms with potassium hydroxide microscopy; DNA probe
testing is also available. Culture can be helpful for the diagnosis of complicated vulvovaginal
candidiasis by identifying nonalbicans strains of Candida. Treatment of vulvovaginal
candidiasis involves oral fluconazole or topical azoles, although only topical azoles are
recommended during pregnancy. 

The Centers for Disease Control and Prevention recommends nucleic acid amplification testing
for the diagnosis of trichomoniasis in symptomatic or high-risk women. Trichomoniasis is
treated with oral metronidazole or tinidazole, and patients' sex partners should be treated as
well(4). Treatment of noninfectious vaginitis should be directed at the underlying cause.
Atrophic vaginitis is treated with hormonal and non-hormonal therapies. Inflammatory
vaginitis may improve with topical clindamycin as well as steroid application(5).

Vaginal infections are also caused along with some viral infections, but the vagina is rarely the
primary site of infection. Herpes simplex virus, the most common cause of genital ulcer disease
in North America, often involves the introitus, but vaginal mucosal lesions are seen in only 4%
of cases of primary infection. Other reviews, however, can provide more information. 

Bacterial Vaginosis:
Although Gram stain is considered the diagnostic standard, bacterial vaginosis is traditionally
diagnosed using the Amsel criteria. Criteria include thin, homogenous discharge; a positive
whiff test; the presence of clue cells on microscopy and a vaginal pH greater than 4.5(6). Three
out of four criteria are required to make the diagnosis, with sensitivity ranging from 70% to
97% and specificity from 90% to 94%, compared with Gram stain.
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Vulvovaginal candidiasis:
Vulvovaginal candidiasis can be diagnosed by visualization of yeast hyphae on potassium
hydroxide preparation in a woman with typical symptoms. It can also be diagnosed using
antigen or DNA probe testing, with sensitivities of 77% to 97% and specificities of 77 – 99%,
compared with culture as the diagnostic standard. Women with vulvovaginal candidiasis have
a normal acidic vaginal pH. Complicated Vulvovaginal candidiasis is defined as recurrent (four
or more episodes in one year) or severe infections, or infections that occur in a patient who is
immunocompromised, such as someone with AIDS or poorly controlled diabetes mellitus(7).
Culture is particularly important for the diagnosis and treatment of complicated vulvovaginal
candidiasis, because patients are more likely to have an infection with nonalbicans strains of
Candida, which may require different treatment. Candidal species and anaerobes can be
normal flora in asymptomatic women, so retesting (test of cure) is not recommended in the
absence of symptoms(5).

Trichomoniasis:
Trichomoniasis is a sexually transmitted infection that should be considered in women at risk
who present with vaginitis symptoms. It can be diagnosed when motile, flagellated protozoa
are observed on saline microscopy. However, the Centers for Disease Control and Prevention
(CDC) recommend nucleic acid amplification testing for the diagnosis of trichomoniasis in
symptomatic or high-risk women(8). These tests have a higher sensitivity than saline
microscopy (95% to 100% vs. 51% to 65%9) and can be performed on endocervical, vaginal, or
urine specimens, or on liquid based Pap test samples. Vaginal culture also has a high sensitivity
for identifying Trichomonas, but it has largely been replaced by nucleic acid amplification
testing because of the longer time (up to one week) needed for results. Because trichomoniasis
is sexually transmitted and has a high rate of recurrence, the CDC recommends testing for
reinfection three months after treatment.

Newer Laboratory Tests:
Some data show that newer laboratory tests such as DNA and antigen testing for bacterial
vaginosis and vulvovaginal candidiasis, or vaginal fluid sialidase testing for bacterial vaginosis,
may have similar or better sensitivity and specificity compared with office-based testing.
However, more comparisons with diagnostic standard testing (i.e., Gram stain for bacterial
vaginosis and culture for Vulvovaginal candidiasis) are needed. 

Papanicolaou Tests:
When clue cells or hyphae are present on a Pap test, treatment depends on symptoms. Both
can be normal findings in asymptomatic women. Also, physicians should treat trichomoniasis
when found on a Pap test, but a normal result does not rule out infection(6). When seeking a
diagnosis for vaginal symptoms at the same time as performing a Pap test, physicians can
order testing on the liquid-based Pap fluid(9). These tests have similar sensitivity and
specificity to vaginal samples.

Other Causes of Vaginitis:
There is no cause of vaginitis identified in up to 30% of women. These women may have a 
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range of conditions, including irritant or allergic vaginitis, atrophic vaginitis, or physiologic
discharge. Inflammatory vaginitis is an uncommon condition characterized by purulent
discharge, burning, and dyspareunia, and should be considered in patients with these
symptoms if no infectious cause is found. Inflammatory vaginitis is associated with low
estrogen levels, such as in menopausal or premenopausal women(10).

Table 1: Recommended medical substances for the treatment: Over-the-counter intravaginal agents

Conclusion:
More research is needed to better characterize the cause and treatment of inflammatory
vaginitis. Some studies have demonstrated improvement in symptoms with application of
topical clindamycin or steroids; however, the ideal duration of treatment and superiority of one
agent over the other have not been established.  Women generally avoid and feel shy to discuss
about the matter related to such infection of vagina and related parts of urinary system. This
practice of using home remedies and ignoring the health aspects is peculiar in most of women.
Attempts should be made to spread awareness and consult gynecologist for regular/routine
checkups and timely visit to achieve good health and attain better livelihood.

APTI Women's Forum Newsletter, Jan - Mar 2021 | 34



References:

1.  Oliveira AS, Gaspar CA, Palmeira-de-Oliveira R, Martinez-de-Oliveira J, Palmeira-de-Oliveira A. Anti-Candida activity of fluoxetine alone and
combined with fluconazole: A synergistic action against fluconazole-resistant strains. Antimicrob Agents Chemother. 2014;58(7):4224–6. 
2.  Sharma R, Garg T, Goyal AK, Rath G. Development, optimization and evaluation of polymeric electrospun nanofiber: A tool for local delivery
of fluconazole for management of vaginal candidiasis. Artif Cells, Nanomedicine Biotechnol. 2016;44(2):524–31. 
3.  Abruzzo A, Bigucci F, Cerchiara T, Saladini B, Gallucci MC, Cruciani F, et al. Chitosan/alginate complexes for vaginal delivery of chlorhexidine
digluconate. Carbohydr Polym [Internet]. 2013;91(2):651–8. Available from: http://dx.doi.org/10.1016/j.carbpol.2012.08.074
4.  De Bernardis F, Arancia S, Tringali G, Greco MC, Ragazzoni E, Calugi C, et al. Evaluation of efficacy, pharmacokinetics and tolerability of
peptidomimetic aspartic proteinase inhibitors as cream formulation in experimental vaginal candidiasis. J Pharm Pharmacol. 2014;66(8):1094–
101. 
5.  Alves P, Castro J, Sousa C, Cereija TB, Cerca N. Gardnerella vaginalis Outcompetes 29 other bacterial species isolated from patients with
bacterial vaginosis, using in an in vitro biofilm formation model. J Infect Dis. 2014;210(4):593–6. 
6.  Palmeira-de-Oliveira A, Palmeira-de-Oliveira R, Gaspar C, Salgueiro L, Cavaleiro C, Martinez-de-Oliveira M, et al. Association of Thymbra
capitata essential oil and chitosan (TCCH hydrogel): A putative therapeutic tool for the treatment of vulvovaginal candidosis. Flavour Fragr J.
2013;28(6):354–9. 
7.  Jøraholmen MW, Johannessen M, Gravningen K, Puolakkainen M, Acharya G, Basnet P, et al. Liposomes-in-hydrogel delivery system
enhances the potential of resveratrol in combating vaginal chlamydia infection. Pharmaceutics. 2020;12(12):1–14. 
8.  Cunha AR, Machado RM, Palmeira-de-Oliveira A, Martinez-de-Oliveira J, Neves J Das, Palmeira-de-Oliveira R. Characterization of
commercially available vaginal lubricants: A safety perspective. Pharmaceutics. 2014;6(3):530–42. 
9.  Palmeira-de-Oliveira R, Palmeira-de-Oliveira A, Martinez-de-Oliveira J. New strategies for local treatment of vaginal infections. Adv Drug
Deliv Rev [Internet]. 2015;92:105–22. Available from: http://dx.doi.org/10.1016/j.addr.2015.06.008
10.  Mashburn J. Vaginal Infections Update. J Midwifery Women’s Heal. 2012;57(6):629–34. 

APTI Women's Forum Newsletter, Jan - Mar 2021 | 35



COVID-19 Treatment and Vaccination
Strategies

Jovita Kanoujia1,
Neelu Singh2,
Poonam Parashar2

1 Amity Institute of Pharmacy, Amity University of Madhya Pradesh, Maharajapura, Gwalior, India-474005
2 Department of Pharmaceutical Sciences, Babasaheb Bhimrao Ambedkar University (A Central University),
VidyaVihar, Raebareli Road, Lucknow, U.P. India-226025
poonamparashar79@gmail.com

Abstract
Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) was declared as a global health
emergency by the World Health Organization (WHO). The emergence of SARS-CoV-2 has been
reported from China Wuhan that has been declared as pandemic and has affected million
populations worldwide. The infection is enormously transmitted from infected person to
healthy person very swiftly ascribing to its extended incubation period that results in
generation of a huge population of asymptomatic carriers. The comprehensive and precise
information of SARS-CoV-2 is unclear till date and everyday scientist and biologists globally are
in continuous process to find the suitable cure and prevention of the same. Till now, the safety
and efficacy of vaccines or specific drugs are unavailable for its prevention and treatment.
However, some vaccines are under clinical trials and have been administered to wide
population but the results are still awaited. Another effort comprises of repurposing of various
classes of drugs and use of herbal drugs for achieving effective therapy against SARS-CoV-2.
This review provides brief information related to treatment strategies for SARS-CoV-2.

Key words: COVID-19, Repurposing,  SARS-CoV-2, Vaccines 

Introduction
Covid-19 has emerged as one of the most fatal pandemic of the century till date and offers a
huge challenge to establish suitable and effective treatment strategies for its management . 
 Commonly, COVID-19 is a fatal acute disease that causes severe acute respiratory syndrome
coronavirus 2 (SARS-CoV2) and has morbidity rate of 10.2% . Serious symptoms include lung
failure ascribing to significant alveolar damage and alveolar damage, myocarditis and
vasculitis leading to death of patient that has caused h over 6 million people infection and
380,000 deaths . Currently, Remdesivir, Hydroxychloroquine are the choice of drugs and are
accepted for the therapy worldwide, however the initial stages of infection can be treated with
a combination of anti-malarial, viz. Chloroquine and Ivermectin and anti HIV drugs  (5). 

Thus, it is an alarming situation to develop COVID-19 vaccine at the earliest so as to decline of
deaths further. In the same context researchers have coordinated globally in an extraordinary
manner that has lead to vaccine development that has reached clinical trials. This review focus
light on development of various vaccines and the challenges encountered for scale up and
commercialization. The structure and potential targets of SARS-CoV2 is shown in Figure 1.
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 Figure1. Schematic structure of SARS-CoV-2 

Coronavirus is a single-stranded positive sense RNA genome capsulated in a helical
nucleocapsid. The outer envelope consists of matrix protein, envelope protein and spike
protein. The spike protein is receptor-binding domain and binds to angiotensin converting
enzyme 2 (ACE2) and enter into cell . Concomitantly, this spike protein is the major target
antigen for vaccine development .

 Diagnosis of SARS-CoV-2/COVID-19
Reverse transcription-Polymerase chain reaction (RT-PCR) and real-time reverse transcription-
polymerase chain reaction (rRT-PCR) are the currently employed diagnostic approaches for
SARS-COV-2 detection in COVID-19 patients. The rRT-PCR is able to detect the presence of virus
within the first week of illness while RT-PCR can diagnose SARS-COV-2 only after a period of 15
days of incubation/infection . The other methods includes hematological examination
(increased CRP, LDH decreased WBC), Chest X-ray Examination, Chest computed tomography,
FELUDA Paper Strip Test .

Treatment Strategies
Currently, to date, no specific therapy is available that has shown its potential to cure   COVID-19
infection . The patients are managed with broad spectrum antivirals (anti-HIV protease
inhibitors, nucleoside analogues), that works on lowering plasma viral load . The current dosage
regimen comprises of oseltamivir 75 mg (orally, twice a day), ritonavir 500 mg, ganciclovir 0.25g
(I.V.) and continued over a period of  3-14 days according to patient condition. The another
popular treatment reported administration of remdesivir and chloroquine in combination that
has shown promising therapy and relief in COVID-19 therapy .  Another strategy comprises of
convalescent plasma therapy .  The case reports have revealed that the patients receiving
convalescent plasma recovered satisfactorily without any serious antagonistic occurrences .

Herbals for COVID-19 Infection 
Since ancient times, herbals have been used for treatment of various diseases including viral
infection. Since no specific and promising treatment is available for COVID-19 infection thus
herbal molecules could be one of the treatment strategies. 

APTI Women's Forum Newsletter, Jan - Mar 2021 | 37



Among various xenobiotics saikosaponins B2 has been reported to prevent early infection
stages via inhibition of viral attachment . Likewise, Lycorisradiata, Artemisia annua, myricetin,
isatisindigotica Houttuynia cordata, scutellarein, Lindera aggregate and Pyrro sialingua
extracts have also shown protective action against SARS-CoV-2 .  The mechanism comprises of
blocking of viral RNAdependent RNA polymerase and 3CL protease and nsP13 helicase .

Repurposing of Drugs for COVID-19 Infections
SARS-CoV-2 is a single-stranded, enveloped, positive-sense RNA virus .  Recently, in this
pandemic situation an effective treatment is the need of hour. The repurposing of drug could
be an answer to it.  In the same context  researchers are exploring the possible targets against 
 SARS-CoV-2 . The potential targetable proteins could be ACE2 and TMPRSS2 (angiotensin-
converting enzyme 2 and transmembrane protease serine 2). These two are responsible for the
attachment and endocytosis mediated entry of virus into the host cell.  On the other hand
helicase and RdRp ( RNA-dependent RNA polymerase) responsible for in RNA replication;
chymotrypsin-like and papain-like proteases facilitating translation and proteolytic processing
of virus could be targeted .  The repurposed drugs that have been explored for SARS-CoV-2
infection includes Chloroquine and Hydroxychloroquine, Lopinavir/Ritonavir, Ribavirin,
Umifenovir  etc. The mechanisms of aforementioned drugs are shown in Table 1.

Table1. Repurposed drugs for SARS-CoV-2 treatment.
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The aforementioned were repurposed for the COVID-19 therapy. However, further a detailed
and positive clinical data is compulsory to approve the exact mechanism of the drugs and
establishing them as a promising candidate for SARS-CoV-2 therapy. 

SARS-CoV-2/COVID-19 vaccines
The rapid development and scale-up of vaccine is the need of the hour to overcome the current
pandemic globally.  This all need a well coordination of pre-clinical testing, phased clinical
trials, planned production and distribution and currently more than 200 vaccines are
developing globally.  The challenges comprises of immunogenic failure, scale-up, proper dose
and dosage form estimation and economic viability. The possible vaccines could be protein
vaccines, nanoparticles and virus-like particles, peptide vaccine, inactivated vaccines, Artificial
antigen-presenting cells, live attenuated vaccines, non-replicating vectored vaccine,
replicating vectored vaccine, DNA vaccines, RNA vaccines etc. The various platforms of
vaccines development and associated challenges are shown in Figure 2.

Figure 2. Various vaccine platforms for SARS-CoV-2

Protein vaccine showed significant safety profile but possess low immunogenicity levels, thus,
requires adjuvants to improve their efficacy. An important protein subunit vaccine comprising of
SARS-CoV-2 spike protein fragments is under development . Based on above approach Clover
Biopharmaceuticals has developed mammalian cell expressed, trimer vaccine utilizing spike
protein subunit through timer-tag technology.  Nanoparticles and virus like particles approach
includes nanoparticles that have subset of protein that are present on viral capsid and thus
resembles viruses. They are comparable to live attenuated or inactivated vaccines, and can
produce strong cellular and immune responses as they contain viral genetic material (22). Such
vaccine was developed by Novavax (NVX-CoV2373) (saponin-based MatrixM adjuvant
NCT04368988)) is under clinical trial and has shown antibody neutralization after two doses (23).
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Currently four inactivated viral vaccines against SARS-CoV-2 are under clinical trials. The
vaccine was developed by inactivating virus grown in Vero cells through beta-propiolactone. 
 The results revealed the immunogenic safety of vaccine in rhesus macaques and exhibited
complete protection against SARS-CoV-2 as no virus was perceived in the pharynx or lungs of
the tested animals.

Likewise, five adenoviral vectors based non-replicating vectored vaccines are under clinical
trials.  The University of Oxford is developing adenovirus vaccine vector (chimpanze) that
expressed wild-type S protein (AZD1222). The results revealed immunogenic character of
vaccine in pigs and mice as well as reduced viral load in rhesus macaques infected with SARS-
CoV-2 . Similarly a huge research is going on development of various vaccines employing the
latest techniques which could be effortlessly translated for human use.

Conclusion
 It will be too early to suggest the best approach for prevention and control of SARS-Cov-2.
However, there are numerous approaches from herbal to repurposing and finally vaccines
which could be a precise and extremely reliable treatment for SARS-Cov-2. On the other hand
novel vaccine platforms, specifically nucleic acid vaccines, has emerged as a promising therapy
but still lacks human use safety data.  Conversely,  is it necessary  to conduct rapid human-
based clinical trials and development of successful vaccines at commercial levels. Above and
beyond the vaccine development a swift diagnostic method and robust and practically
applicable strategy is required to prevent further spreading of SARS-CoV2. Quarantine and
therapeutic approaches should be continued worldwide until a reliable and promising
vaccine/treatment regimen gets commercialized and available for wide population.
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59th National Pharmacy Week (NPW)- 2020 on the theme “Pharmacists: Frontline Health
Professionals” was celebrated by Geetanjali Institute of Pharmacy, Geetanjali University, Udaipur
from 17th November, 2020 to 21st November, 2020. More than 500 participants joined every day in
the series of webinars including research scholars, faculties and students from different states, all
over India.

The function was inaugurated by the Chief guests Prof. (Dr.) G. D. Gupta, Director-cum-Principal, ISF
College of Pharmacy, Moga, Punjab and the invited guest Dr. Rohit Singhal, Senior Safety Manager,
Global Pharmacovigilance, IQVIA. Dr Udichi Kataria, coordinator for the 59th NPW at Geetanjali
Institute of Pharmacy introduced the guests to the online audience. Dr. MS Rathore, Principal, GIP,
Dr. Rohit Singhal, senior safety manager with Global Pharmacovigilance and Dr Mohammad
Salahuddin, Principal of Farooqia College of Pharmacy in Mysore, Dr. Kalpesh Gaur, Coordinator-
NPW, and Dr. Virendra Singh, Professor, GIP were a part of the function.

Dr. Gupta delivered the inaugural address of the webinar series organized as part of the 59th
National Pharmacy Week-2020 celebration. After the inaugural function, Dr Mohammad
Salahuddin, Principal of Farooqia College of Pharmacy, Mysore shared his expertise and knowledge
with us on the topic Pharmacist: Frontline Healthcare Professionals, the theme provided by Indian
Pharmaceutical Association to celebrate NPW-2020. Dr. Mahendra Singh Rathore proposed vote of
thanks at the end of the day.

On the second day, 18th November 2020, Prof. (Dr.) Harish Dureja, Department of Pharmaceutical
Sciences, Maharshi Dayanand University, Rohtak, explained the Role of Pharmacists as Healthcare
Warriors in his talk. Dr. Kalpesh Gaur proposed vote of thanks at the end of the webinar.
The 3rd day’s talk was focused on the Role of Pharmacist in Health Education and was delivered by
Prof. (Dr.) G. D. Gupta, Director-cum-Principal, ISF College of Pharmacy, Moga, Punjab, where he
elaborated on the facts and challenges for health care professionals.

On day 4, Shri. Atul Kumar Nasa, Dy. Drugs Controller & Head of Office, Drugs Control Department,
Delhi, delivered lecture on the Role of Pharmacists in Recognizing & Preventing Prescription Drug
abuse. He also described the regulatory guidelines related to the disposal of expired and unused
medicines. Dr. Mahendra Singh Rathore proposed vote of thanks at the end of the webinar.

 Prof (Dr.) Ashish Baldi, Maharaja Ranjit Singh Punjab Technical University, Bathinda, Punjab,
enlightened with his expert subject knowledge on Crafting Quality Pharma Professionals-
Challenges En Route and Remedy on the 5th day of NPW-2020.

Overall, it was a demanding yet successful effort in organizing online sessions with the participants
from all over India, possibly through team work. This platform provided deep and enlightening
knowledge about the role of Pharmacists: Frontline Health Professionals.

PROCEEDINGS
Geetanjali Institute of Pharmacy, Geetanjali University, Udaipur 
59th National Pharmacy Week (NPW)-2020
PHARMACISTS: FRONTLINE HEALTH PROFESSIONALS
17 November, 2020- 21 November, 2020
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Industry Roundup
13 November, 2020: US FDA has approved a multi dose sterile injection of Dr Reddy’s
Laboratories’ Succinylcholine Chloride Injection USP, 200 mg/10 mL, to be used as an ultra-
short acting, depolarizing, skeletal muscle relaxant in the US market. It is a therapeutic
equivalent generic version of Quelicin (Succinylcholine Chloride) Injection.

1 December, 2020: US FDA has granted approval for marketing of Lupin’s generic
Penicillamine Tablets USP, 250 mg, an equivalent to Depen Tablets, 250 mg, of Mylan Specialty,
L.P.  Penicillamine Tablets USP, 250 mg, are indicated in the treatment of Wilson’s disease,
Cystinuria, and in patients with severe, active rheumatoid arthritis.

11 December 2020: USFDA has granted Abbreviated New Drug Application (ANDA) to Alembic
Pharmaceuticals Asenapine Sublingual Tablets (5 mg and 10 mg which is therapeutically
equivalent to the reference listed drug product (RLD), Saphris Sublingual Tablets, 5 mg and 10
mg, of Allergan Sales. Asenapine is an atypical antipsychotic indicated for bipolar I disorder as
adjunctive treatment to lithium or valproate in adults. 

14 December, 2020: Typhoid Conjugate Vaccine (TCV), from Hyderabad-based Biological E.
Limited (BE) has been pre-qualified by the World Health Organisation (WHO) making it one of
two pre-qualified suppliers of TCV to the UN agencies. TCV is a single-dose injectable vaccine
formulated with Vi polysaccharide antigen derived from C. freundii (a non-pathogenic source
BSL 1 organism) conjugated to a carrier protein (CRM197). It can be administered to children
from 6 months of age to adults up to the age of 45. 

14 December, 2020: European Medicines Agency’s Committee for Medicinal Products for
Human Use (CHMP) has granted market authorisation of Kixelle, a biosimilar insulin Aspart,
which is rapid-acting insulin for the treatment of Type 1 and 2 diabetes to Biocon Biologics (a
subsidiary of Biocon), and Mylan (a subsidiary of Viatris).

22 December, 2020: Drugs Controller General of India (DCGI) has granted marketing
authorisation to AstraZeneca, India, for single dose prefilled syringe, 30 mg/ml subcutaneous
administration only of Benralizumab (Fasenra™) in patients with severe asthma (eosinophilic
asthma). Benralizumab is indicated as an add-on maintenance treatment for severe
eosinophilic asthma .

23 December, 2020: The Swiss subsidiary of Glenmark Pharmaceuticals Ltd, Glenmark
Specialty SA, has signed an exclusive licensing agreement with Menarini Group (Menarini) for
commercialising its innovative fixed-dose combination,  nasal spray Ryaltris™ [olopatadine
hydrochloride (665 mcg) and mometasone furoate (25 mcg)] across 33 countries in Europe,
including the Balkan region. The fixed-dose combination of an anti-histamine and a steroid is
indicated for treatment of symptoms associated with seasonal allergic rhinitis in patients over
12 years of age
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28 December, 2020: Serum Institute of India has launched India’s first indigenously developed
pneumococcal vaccine – PNEUMOSIL® having stereotypes 6A & 19A. This is an outcome of
collaboration spanning over a decade among Serum Institute of India Pvt Ltd, PATH and Bill
and Melinda Gates foundation. The unique feature of this WHO pre-qualified conjugate vaccine
is that it is tailored as per the prevalence of the Top 10 serotypes of S. pneumoniae in India and
other regions of the world. The vaccine will confer effective and long-lasting protection for
children against pneumococcal diseases.

29 December, 2020: Glenmark Pharmaceuticals is the first company in the world to launch
novel, patent protected and globally researched Sodium Glucose Co-Transporter Inhibitor
(SGLT2i) - Remogliflozin Etabonate (100 mg) and DPP4 inhibitor (Dipeptidyl Peptidase 4
inhibitor) - Vildagliptin(50 mg), in India for the management of Type 2 diabetes. Glenmark has
launched the same under two brand names Remo V and Remozen V.

05 January, 2021: Indian Institute of Technology (IIT) Delhi and All India Institute of Ayurveda
(AIIA), New Delhi to jointly study the effect of the six Ayurvedic rasas (tastes) on gastrointestinal
secretions, develop herbal formulations to minimize harmful effects of reusing cooking oil,
develop a biodegradable, herbal wound dressing, study the effects of the ‘Brahmari
pranayama’ on the nervous system, “analyze the impact of bhasmas (ashes) on proteins
implicated in neurodegenerative diseases, develop ‘dhoopan-yantra’ - a fumigation device for
aiding wound healing and and focus on early cancer detection and assessment of breast cancer
response to Ayurvedic drugs.

06 January, 2021: ENTOD Pharmaceuticals has launched a mobile reminder application
OpenRx Timer. The innovation is  developed by ENTOD owned healthcare tech company
Brainovations Education Excellence Pvt Ltd. OpenRx Timer is free of cost mobile application
which will guide a patient to enable the right management and usage of eye drugs. The use of
this app will prevent patients from using expired eye drops that can put their eye health at risk.

11 January, 2021:  Boehringer Ingelheim (BI) has signed a collaborative agreement with
Google Quantum AI (Google) for quantum computing in pharmaceutical research and
development. The partnership designed for three years will combine BI’s expertise in
computer-aided drug design and in silico modeling with Google expertise in quantum
computers and algorithms.

13 January, 2021: Granules India announced that the US FDA has granted Abbreviated New
Drug Application (ANDA) for Metformin Hydrochloride Extended-Release Tablets USP, 500 mg
and 1000 mg, generic equivalent of Glumetza ER Tablets, 500mg and 1000mg, of Bausch Health
US. Granules now has a total of 35 ANDA approvals from US FDA (34 final approvals and 1
tentative approval). Glumetza is a trademark of Salix Pharmaceuticals or its affiliates.
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14 January, 2021: Bharat Biotech has entered into an agreement with Precisa Medicamentos
for the supplies of COVAXIN™, India’s first indigenous vaccine for COVID-19 to Brazil. In
principle, it is understood between both parties that supplies of COVAXIN™ for the public
market will be through a direct procurement by the Govt of Brazil and for private market would
be based upon receipt of market authorisation from ANVISA, the Brazilian regulatory authority.

15 January, 2021: USFDA has approved the supplemental New Drug Application (sNDA) for
Pfizer’s XALKORI (crizotinib) for the treatment of paediatric patients (>1 year) and young adults
with relapsed or refractory, systemic, a rare form of non-Hodgkin lymphoma anaplastic
lymphoma kinase (ALK)-positive anaplastic large cell lymphoma (ALCL).

19 January, 2021: Medicines and Healthcare Products Regulatory Agency (MHRA) has granted
a Promising Innovative Medicine (PIM) Designation to nirsevimab, an extended half-life
monoclonal antibody (mAb) under investigation as a passive immunisation for the prevention
of lower respiratory tract infections (LRTI) caused by a respiratory syncytial virus (RSV) in all
infants (birth and up to 12 months of age), children with chronic lung disease or with
haemodynamically significant congenital heart disease in their second RSV season, up to 24
months of age.

22 January, 2021: US Food and Drug Administration (FDA) approved Cabenuva by ViiV
Healthcare, a specialist HIV company majority-owned by GlaxoSmithKline, with Pfizer and
Shionogi as shareholder. This drug has reported to reduce the treatment dosing days from 365
days to 12 days per year and is reported as the first and only complete long-acting regimen for
the treatment of HIV-1 infection in adults. Cabenuva is available as a once a month co-pack
with two injectable drugs, ViiV Healthcare’s cabotegravir and Janssen’s rilpivirine. It can be
considered as an option to replace the current antiretroviral regimen in patients who are
virologically suppressed (HIV-1 RNA less than 50 copies per milliliter [mL]) on a stable regimen,
with no history of treatment failure, and with no known or suspected resistance to either
cabotegravir or rilpivirine. 

27 January, 2021:  GSK, PATH, and Bharat Biotech (BBIL) have entered into a product transfer
agreement of manufacturing of the RTS,S antigen part of the vaccine malaria vaccine,
RTS,S/AS01E. The RTS,S/AS01E malaria vaccine is  developed by GSK for more than 30 years.
Since 2001, GSK in partnership with PATH has been actively involved in the implementation of
the vaccine in young children belonging to the regions of Ghana, Kenya, and Malawi under the
Malaria Vaccine Implementation Programme (MVIP). This agreement grants license on all rights
pertaining to the RTS,S/AS01 malaria vaccine to BBIL. According to this agreement, GSK will
produce and supply adjuvant of the vaccine (AS01E).

28 January, 2021: US FDA has granted an Orphan Drug Designation to Zydus’ Saroglitazar Mg,
a potent and selective peroxisome proliferator-activated receptor alpha and gamma dual
agonist in patient for primary biliary cholangitis treatment. The orphan drug designation
confers eligibility for tax credits for qualified clinical testing, prescription drug user fee
exemptions and seven-year marketing exclusivity upon FDA approval.
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LOTUS LOGO STORY
As a lotus is able to emerge from muddy waters un-spoilt and pure it is considered to represent
a wise and spiritually enlightened quality in a person; it is representative of woman who carries
out their tasks with little concern for any reward and with a full liberation from attachment.
Lotus-woman in the modern sense of women’s qualities: she is superbly intelligent, highly
educated, and totally committed to individualism. She is politically astute and works
incessantly for a better and more humane society. She is exquisite in her taste for music, art
and culture, abounds in social graces and performs brilliantly in communication.

Disclaimer

This newsletter is designed solely for informational purpose only. The views expressed in the article
represent the Author’s view. APTI or Editor of Women’s Forum Newsletter shall not be responsible for any
liability arising out of the improper use of this information and these opinions are not a medical substitute.
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