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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: 





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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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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