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Dear Readers,
I, on behalf of APTI Women’s Forum, am delighted to welcome you all to the current issue of our
Newsletter. The present issue will enlighten the readers with the theme that has now become the
most widely engaging global problem – Beyond COVID-19. Pharmaceutical industry has been on
the forefront since the beginning of our battle against a virus which has led us to one of the worst
hit pandemics of the 21st century. A lack of approved treatments or vaccines for COVID-19
demands all hands on deck to combat this pandemic. It is evident from the ongoing crisis that
resuming back to a completely normal lifestyle, both personal and professional, is a distant
dream. However, the pandemic also provides an opportunity to study about the novel virus in
order to enforce a coordinated and multi-disciplinary approach to curb the situation.
There is a need for constant surveillance, prompt diagnosis, and better understanding of the
pathogenesis of the virus in order to develop effective countermeasures to avoid another
pandemic. The disruption of normalcy has been extensively observed in the education sector,
with all major examinations as well as teaching and learning activities getting immensely
hampered. The most obvious and sought out answer has been shifting to ICT based solutions
with an aim to maintain social distancing. The capacity of these technologies to cater to all the
students, especially across developing countries with lack of resources, is a constant ongoing
challenge nonetheless.
The articles in this issue of APTI newsletter would touch upon various aspects of this
unprecedented pandemic situation with the authors presenting their valuable insights. The
extensive spread of articles would bust various myths about the COVID-19 pandemic, enlist its
numerous challenges, and talk about numerous post pandemic strategies which would have to
be adopted as the “new normal”. The latest global news from pharmaceutical industry has been
highlighted in the industry round-up section.
We, at the editorial board, extend our heartfelt gratitude to all the authors for taking precious
time out and contributing towards this newsletter to make it a captivating read. I thank the
entire editorial team for their efforts in conceptualizing this newsletter. I hope and expect that
you all enjoy reading this newsletter as much as we enjoyed bringing it forth to you.
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I would like to dedicate this blogpost to our fearless Doctors, Clinicians, Nurses, Technicians and First
Responders in the US of A and across the World, as they put their health and their lives at risk to heal
and save the rest of us, in the days and weeks ahead – God bless them!
We find ourselves in unprecedented times indeed! The deleterious, catastrophic impact of the
COVID-19 novel Coronavirus Pandemic from both a public health and an economic perspective will
stay with us for a long, long time to come! Matter of fact, going forward, we will likely refer to the
“pre-Pandemic era” and “the post-Pandemic era”, given the unforgettable impact to our lives, our
careers and our psyche!
I have articulated the 12 most urgent challenges and imperatives confronting healthcare providers
in my recent blogpost (1), ‘#COVID19, #HIMSS20 and the Digital Transformation of Healthcare’, which
has received positive feedback from practitioners across providers, payers, pharma, medical
devices and diagnostics.
Some of these unforeseen and unprecedented challenges which are morphing Healthcare into “the
only capacity-constrained industry”, are culminating in devastating consequences manifested in
these striking, appalling vignettes that we will never forget:
The shocking and devastating deaths of physicians, clinicians, nurses, technicians, and first
responders who are being afflicted with COVID-19 from engaging with infected patients,
resulting in shocking, demoralizing deaths and fatalities – over 60 doctors died in Italy last
month, and over 100 across the world while treating COVID-19 patients (2).
Doctors and nurses in NYC constrained to make excruciating, gut wrenching decisions on
which patients with COVID-19 complications severely impacting their respiratory systems, get
an ICU/ER bed with a ventilator, given that the number of these high-risk patients far
outnumber the number of ICU/ER beds with ventilators (3).
Nurses and technicians in the US and in the UK, two of the most developed and affluent
countries on the planet, constrained to wear trash bags to protect themselves from
infection, given a shortage of personal protective equipment (PPE), masks, gowns and gloves
(4).

Nurses constrained to wear trash bags in the absence of
needed Personal Protective Equipment (PPE). Source: the
New York Post (4)
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It is my humble assertion that many of the changes re: screening, diagnosing and treating
patients leveraging ‘Digital Health’ that I have highlighted in my previous blogpost (1),
‘#COVID19, #HIMSS20 and the Digital Transformation of Healthcare’, will not only persist
beyond the pandemic, but grow incrementally in the ‘Post-Pandemic era’, given the
measurable benefits for patients, providers, physicians and policy makers.
These benefits include:
1. Higher levels of safety for patients (especially high-risk patients) and physicians, nurses
and technicians treating them while assuring better patient outcomes.
2. Lower cost of healthcare delivery while assuring quality and safety, inviting competitive
reimbursement from both payers and the government.
3. Mitigating risk of 30 and 90 day re-admissions, denials and loss of revenue while ensuring
the best possible patient outcomes from the treatment.
4. Optimal utilization and return on investment (ROI) on constrained, high value resources
like ICU and ED beds, and medical equipment like ventilators and complementary
medical devices and diagnostic equipment.
5. Higher levels of Disease / Pandemic outbreak readiness as well as responsiveness to
ensure that the unforeseen and shocking vignettes articulated in the previous section
can be minimized or precluded.
So how will ‘Digital Health Innovation (DHI)’ grow and evolve in the post-Pandemic era?

Figure 1. Strategy Blueprint - The evolution of ‘Digital Healthcare’ in the post-Pandemic era. Copyright Andy De. All rights
reserved.

Figure 1 above is a strategy matrix that articulates five promising Digital Health capabilities and
technologies which will astronomically grow over 2020-21 and find increased adoption even
after the pandemic has subsided.
I have modified and adapted this strategy blueprint from a seminal article entitled, ‘Eager
Buyers and Stony Sellers – Understanding the Psychology of New Product Adoption’ by John T.
Gourville, Harvard Business Review (HBR), June 2006 (1), to craft this 2X2 Matrix (figure 1
above) to map 5 innovative technologies and capabilities that will grow in adoption well
beyond the pandemic.
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The X-Axis maps ‘Patient resistance to Digital Health adoption’ high to low while the Y-Axis
maps the ‘Change in Behavior needed from the other key stakeholders in healthcare such as
Physicians, Providers, Payers, Policy Makers and the Government (given that it is by far the
largest payer for healthcare services today) from high to low.
The Predictive Power of this Matrix can be leveraged as follows:
Upper Right Quadrant – low patient resistance to adoption with low change in behavior
required from other stakeholders like physicians and providers can be prognosis for
“Smash Hits” – technologies like Telehealth, Telemedicine, Remote Patient Monitoring,
and associated medical devices and instrumentation and analytics.
Upper Left Quadrant – relatively high patient resistance (demands some effort) to
adoption but demanding low change behavior from other stakeholders is classified as
“Easy Sells” – technologies like wearables and medical devices and apps to capture vital
sign data from patients with manual/automated entry into patient portals.
Lower Right Quadrant – low patient resistance to adoption demanding high changes in
behavior from other healthcare stakeholders like providers, physicians and payers signify
“Long Hauls”- investments in next generation analytics and artificial intelligence (AI)
including machine learning, deep learning, natural language processing (NLP) and robotics
that will enable predictive and prescriptive analytics capabilities across the healthcare
enterprise.
Lower Left Quadrant – high patient resistance to adoption with high changes in behavior
required from other key stakeholders is a non-starter or recipe for “Sure Failures” and
little to no potential traction. Key message – proceed here at your own peril and risk!
The key premise is that the greater the level of change in customer (patients, physicians,
nurses, providers and policy makers) behavior needed, greater is the barrier to customer
adoption, despite the promise of value delivered by the new product or technology. John
Gourville makes the point that producers of innovation often overestimate the customer
adoption by a factor of 3X while consumers allocate significant value to their current product or
service and demand a value proposition that is practically 9X times to that offered (perceived)
by their current product or service.
Let us leverage this strategy framework to map the 5 innovative and disruptive technologies
which are not only growing astronomically as we speak but are here to stay for the long term
even after the COVID-19 pandemic is a distant memory. Matter of fact, these 5 technologies will
be segments of astronomical growth that will contribute to the overall growth of the healthcare
and life sciences industry, unlike every other industry that will be demand constrained over the
pandemic and beyond.
Here are the five technologies and modalities described in detail in the following sections:
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1. ‘SMASH HIT’: Telehealth for screening, triage and follow on appointments

Telehealth is growing astronomically as we speak, given the advent of COVID-19 and is here to
stay beyond the pandemic. Seniors above 65 years as well as patients with chronic conditions
like Cancer, Chronic Obstructive Pulmonary Disease (COPD), Cardiovascular disease etc. are
most vulnerable to death if afflicted by the COVID-19 virus and are also locomotion challenged.
Leveraging telehealth to diagnose and treat them remotely for conditions that are not acute, will
lower risks of infection for both these vulnerable patients as well as care givers.
Just how much things have changed dawned on me this week when my face-to-face visit with my
endocrinologist at Baylor Scott and White was changed to a telehealth visit 48 hours prior! Since
the embedded telehealth app within their Epic Patient Portal did not work as expected, the
engagement was facilitated over Facetime which worked well, especially since I was doing really
well at managing my conditions and at monitoring my vital signs – guess this will likely be a way
of life for ‘patients like me’ in the foreseeable future. Conclusion of my telehealth call triggered
an email informing me that I had been charged for my co-pay and my health plan for the balance,
which was fairly reassuring and also signaled a high level of healthcare IT competence. Primary
care physicians and specialists are also turning to telehealth for their regular clinic visits as
patients self-quarantine to stem the spread of the coronavirus.
Washington based Providence St. Joseph’s Health was among the first to treat COVID-19 patients
and reported that virtual visits increased 20 to 30 fold in the first few weeks of the pandemic (2).
The system reported confusion around billing for the virtual visits, and it had to act quickly to
spread the correct coding and billing information.
New York is one of the hardest-hit states with COVID-19 cases, and demand for telehealth
services has increased to 312% amid the pandemic. Stony Brook (N.Y.) University Hospital has
seen an increase in demand for telecommunications within the hospital and is in search of
resources to support those visits. Stony Brook University Hospital has asked community
members to donate iPads to connect inpatients to their providers and families. IT is in need of
around 100 iPads as of March 25, 2020 (6).
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This astronomical adoption of telehealth to screen, triage and treat patients especially seniors and
those with chronic conditions is here to stay and is being supported by new regulations and new
CMS and payer supported reimbursement models according to industry leaders like Dr. Eric Topol
and other practitioners (7,8).

But are patients open and receptive to embracing telehealth as a medium to engage with their
PCPs and specialists, as well as nurses and care coordinators, which is critical to long term
adoption and sustenance?
According to a recent survey by Amwell (formerly American Well) (9), consumers remain interested
in telehealth, with 66% reporting that they are willing to use it. Unsurprisingly, the younger
demographics are most open to telehealth, with 74% of 18-34-year-olds and 72% of 35-44-yearolds saying they are willing to use it. While the senior population has the lowest interest overall,
52% of seniors are still open to using telehealth. That means that of the 47.8 million Americans over
the age of 65, 24.85 million are willing to use telehealth, which makes this a “Smash Hit” already.
Hospitals and Health Systems that would like to adopt and scale telehealth across their systems
will need to think through the following challenges from an IT and Analytics perspective:
Segmenting the attributed population based on risk (seniors above 65, those with chronic
conditions like cancer, heart disease and COPD): To identify them as candidates for telehealth
engagement pre-admission or post-discharge, while validating their eligibility and coverage –
leverage data from the EMR and Rev. Cycle Management systems with predictive analytics
using machine learning to do so.
Demand-Supply Matching of Patients with Providers: Telehealth’s sweet spot is following on
routine appointments for Diabetes, Cardiovascular disease, COPD, Neurology etc. especially
for patients in far flung areas, as well as Tele-ICU where ICU doctors are not available. A key
analytics challenge is matching each patient with the appropriate physician or clinician to
ensure the best outcomes with machine learning and scheduling algorithms, while also
allocating capacity for emergency/ on-demand engagement.
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Billing, Coding, Denials and Re-imbursement: Large healthcare systems that have
standardized their clinical and RCM processes on Epic, Cerner, AllScripts, Athena Health
etc. can potentially handle most of these digitally on one EMR. For smaller hospitals, with
fragmented processes, aggregating data from these disparate systems and running
analytics re: inaccurate coding, denials, payers who do not reimburse at pre-contracted
rates etc. will be critical
Benchmarking Performance by User Group and across Providers: Monitoring, analyzing,
measuring, reporting and benchmarking impact on patient outcomes and cost of care
delivery across user groups (Diabetes vs. Cardiovascular vs. COPD for instance) and across
multiple providers within the same Healthcare Systems, or against thought leaders like the
Mayo Clinic, the Cleveland Clinic, Providence Health and Intermountain Healthcare is
critical to success and enable continuous improvement.
2. ‘SMASH HIT’: Analytics and Remote Patient Monitoring for Care Teams and Clinicians
Like Telehealth, Remote Patient Monitoring (RPM) adoption is exploding as we speak and will
be here to stay in the post-Pandemic era. For high risk seniors, patients with chronic diseases
like cancer, COPD, cardiovascular diseases, diabetes with complications and kidney disease,
having care coordinators leverage RPM to reduce the number of office visits by patients, while
still receiving substantial compensation from CMS presents a sustainable opportunity for
healthcare providers to reduce 30 and 90 day re-admission risk, while assuring better patient
outcomes.
Innovative and disruptive RPM systems help care teams monitor, manage and engage patients
in the comfort of their homes, which contributes to reducing cost, mitigate risk while improving
outcomes and increasing reimbursements.
These systems continuously stratify patient risk via Artificial Intelligence (AI) driven algorithms
and alerting, empowering care teams with optimal windows of opportunities to intervene,
when needed. Automated visual/audio reminders and phone calls enable higher patient
engagement, medication adherence, with integration with telehealth, and virtual video
conferencing and visits which enables rapid patient health assessment, optimized for various
chronic diseases.

APTI Women's Forum Newsletter, Aug - Oct 2020 | 09

According to a 2019 Spyglass Consulting report referenced in a recent article in Healthcare IT
News (6), over 88% of hospitals in the US have plans to invest in RPM in 2020, which have been
accelerated in the wake of the pandemic, validating my assessment that RPM, like telehealth, is
a “Smash Hit” that will grow and see adoption post-Pandemic.
In addition to the IT and Analytics needed for telehealth as above, hospitals adopting RPM on a
larger scale will need a modern, next-gen RPM system which will enable them to:
Add new patients in minutes without any hassles
Ships all in-home monitors, devices and equipment directly to patients
Operates on both Wi-Fi and cellular connectivity
Captures and records patient vital signs data automatically, or with minimal effort
Provides a web-based portal, or integrates with the healthcare systems Patient Portals
Triggers automated alerts to patients (reminders) and to the care team via text, email or calls
Enables coordination with UBER, LYFT or cab services to transport mobility challenged
patients to hospitals and clinics to comply with scheduled appointments
Enables easy integration with self-service analytics platforms for healthcare systems to
capture and aggregate the RPM data from their high-risk patients and integrate this with the
data from the EMR, Revenue Cycle Management (RCM) and other healthcare IT systems, to
enable a 360degree view and insights of their Patients
3. ‘SMASH HIT’: Pandemic/ Disease Outbreak Readiness Monitoring and Response Center

Figure 2. The Live COVID-19 Dashboard delivering insights on the number of COVID-19 induced cases and deaths
across the world, by country, from the Center of Systems Science and Engineering at the Johns Hopkins University.

A key challenge experienced at a national, state and at a local level was the lack of readiness
to the pandemic which culminated in the crisis situation on a state by state basis with
hospitals in hard hit areas being completely overwhelmed!
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Going forward, thought leaders in healthcare will institute a Pandemic and Disease Outbreak
Readiness Monitoring and Response Center as part of their strategic, scenario and policy
planning initiatives even at a health system level. Equipped with data streams from the CMS,
HHS etc. and leveraging self-service analytics platforms and visual analytics tools, these
leaders will stand up a War-room(s) with dashboards that will not only monitor disease and
epidemic outbreaks in other parts of the world, but will also provide actionable insights via
visual analytics dashboards (see figure 2 above) which will proactively, monitor, analyze and
measure both the demand as well as the supply side implications as below:
Estimating and monitoring vulnerable segments in the attributed population (seniors over
65, patients with chronic diseases like cancer, COPD, cardiovascular disease etc.) who have
a high risk of being infected by the disease or pandemic
Projecting (what-if and scenario analysis) the number of total hospital beds as well as the
constrained capacity of ICU and ER beds that will be needed to deal with a potential
outbreak, as well as the ability to deploy additional buffer capacity, if needed
Monitoring the number of usable ventilators and vital signs monitoring medical devices
and equipment on hand, potential shortfall, as well as sources like state and national
stockpiles from where these can be resourced in an emergency
Securing at least a 100-day supply of Personal Protective Equipment (PPE), masks, gloves
and protective gear mission-critical to protect doctors, nurses, technicians and first
responders from infection while screening and treating patients afflicted with an infectious
or contagious disease or epidemic
4. ‘EASY SELLS’: Cloud and Patient Portals compatible AI and mHealth Apps offering Data
Capture and Recording of Vital Signs
One of the biggest barriers triggered by the COVID-19, was the availability of test kits to detect
the novel corona virus infection in patients. Further exacerbating this serious challenge was
that it took 10-20 days to capture samples, process and send them to the diagnostics vendors
(who were overwhelmed by the volumes) and then waiting for the results to return and then
communicate those to patients. Many patients, who were in fact positive, deteriorated and
often had to be admitted to ICUs and ERs further overloading these hospitals, given their
constrained capacity of ICU/ER beds with ventilators as well as testing kits, drugs, devices and
therapies to treat these patients.
Happily, leaders as well as disruptive start-ups in the healthcare industry have responses to
this dire crisis with a plethora and portfolio of cloud based AI powered apps deployable in
mobile devices and tablets, (mHealth) many of which can capture and record vital signs onto
patient portals for instant access by care teams and clinicians.

Perhaps the most impactful innovation given the massive shortage of testing kits for the COVID19 and the days it takes to get back test results is the 5-minute COVID-19 Test from Abbott Labs.
Abbott has received emergency use authorization (EUA) from the U.S. Food and Drug
Administration (FDA) for the fastest available molecular point-of-care test for the detection of
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COVID-19, delivering positive results in as little as 5 minutes and negative results in 13 minutes
(11).
Apple released a new screening tool and set of resources to help people stay informed and take
the proper steps to protect their health during the spread of COVID-19, based on the latest CDC
guidance.
The new COVID-19 website, and COVID-19 app available on the App Store were created in
partnership with the CDC, the White House Coronavirus Task Force and FEMA (12).
Medtronic’s COVID-19 Virtual Care Evaluation and Monitoring Solution uses a virtual assistant to
evaluate patients through a CDC guideline survey for COVID-19 symptoms, while the Respiratory
Infectious Disease Health Check helps patients with chronic, co-morbid health conditions who
are at the highest risk for complications or mortality associated with COVID-19 and tracks their
respiratory infectious disease symptoms and body temperature through daily health checks.
The program reacts dynamically during the health check to present symptom questions based
on the patient’s previous responses and provides patient education to encourage and support
self-care. Data is aggregated for review and action if additional intervention is needed (13).
Besides Abbott Labs, Medtronic and Apple, healthcare leaders like the Cleveland Clinic in
partnership with Microsoft and startups like Buoy Health have developed and rolled out chat bot
based COVID-19 screeners (14). Many other startups have developed AI driven apps to screen
both patients and care givers for signs of COVID-19, proactively detect and segregate patients
infected with the corona virus from those who are not, predict which patients will likely develop
complications and deteriorate demanding an ICU with a ventilator, and also monitor patients
post discharge, detailed in a compelling STAT article (14).
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It is my humble prediction that given the new regulations from the FDA as well as new CMA
reimbursement models which has spurred this innovation in the wake of COVID-19, we will see
an explosion of new AI powered cloud-based apps and mHealth devices for proactive
screening, testing, analysis, monitoring, capture and recording of vital signs integrated with
current Patient Portals. These will include electronic thermometers, pulse oximeters, blood
pressure, blood sugar and respiratory disease vital sign monitoring.
As an e-Patient (empowered patient), I personally have embraced continuous glucose
monitoring (CGM) using the Abbott Labs Free Libre 14-day CGM system, with a coin sensor I
wear on my arm (photo above), and capture my sugar levels using an app running on my
iPhone on a 24x7 basis. Not only does this enable me to monitor, calibrate my diet and control
my blood glucose levels, but also communicate and share my reports and charts with my
endocrinologists, ensuring fact based and data-driven consultations. I have detailed my
experience as well as other innovative products and services re: diabetes monitoring and
improvement in my recent blogpost, ‘How will AI and Analytics empower Patients to monitor,
manage and even reverse Chronic Diseases like Diabetes?’ (15)

5. ‘LONG HAUL’: Artificial Intelligence (AI) and Analytics Investments to enable Predictive
and Prescriptive Analytics Insights across the Healthcare Enterprise

In my previous blogpost, ‘The Convergence of Artificial Intelligence (AI) and Data Analytics and
its implications for Healthcare Providers and Payers’ (16), I had predicted the convergence of
AI (comprising machine learning, natural language processing (NLP), deep learning and
robotics) and Analytics to drive measurable improvements in business, clinical and patient
outcomes. This has also been validated in a recent research survey ‘Data Analytics in
Healthcare’ by HIMSS Media (16).
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There are significant barriers (hence qualified as a “long haul”) to adoption identified by the
research, including working with unstructured data and collecting data from diverse, disparate
sources, investing enough resources in AI, and optimizing/automating analytical models (16).
Despite these challenges, leaders in healthcare see tremendous potential in AI and Analytics to
deliver on the promise of higher quality care at a lower cost by empowering their executives,
business leaders, clinicians and nurses by harnessing the power of predictive and prescriptive
analytics. Many healthcare organizations are seeking to harness the vast potential of Artificial
Intelligence (AI) and its four components — machine learning (ML), natural language processing
(NLP), deep learning, and robotics — to transform their clinical and business processes. They
seek to apply these advanced technologies to make sense of an ever-increasing ‘Tsunami’ of
structured and unstructured data, and to automate iterative operations that previously
required manual processing.
Key use cases where healthcare leaders will be deploying AI plus Analytics to empower their
executives, line of business (LOB) leaders, physicians, clinicians, nurses, analytics and data
scientists with predictive and prescriptive analytics powered proactive and actionable insights
include (16):
1. Proactively identifying patients at risk for adverse health events like heart failure and heart
attacks, as well those most at risk of being impacted by infectious and contagious diseases
and epidemics
2. Predicting patient utilization patterns (e.g. missed appointments and optimizing inpatient /
clinical throughput)
3. Population health stratification including risk scoring for chronic diseases like cardiovascular
disease, COPD, diabetes and cancer
4. Projecting (what-if and scenario analysis) the number of total hospital beds as well as the
constrained capacity of ICU and ER beds that will be needed to deal with a potential
outbreak, as well as the ability to deploy additional buffer capacity, if needed
5. Monitoring the number of usable ventilators and vital signs monitoring medical devices and
equipment on hand, potential shortfall, as well as sources like state and national stockpiles
from where these can be resourced in an emergency
6. Predicting demand for Telehealth and Remote Patient Monitoring services and then mapping
and matching physicians, clinicians, nurses, care-coordinators and technicians to meet the
demand and assure superior outcomes
7. Blending data from multiple EMRs, standardize curated data sets to secure a ‘single version
of the truth’ re: the patient
8. Enabling a 360-degree view of the patient for clinicians and nurses at the patient bedside
with predictive analysis that will alert clinicians and nurses on deteriorating conditions
9. Advancing Precision Medicine and personalized treatment of patients predicted on an
analysis of genomic profiles and mapping, comparing and contrasting these to the
mainstream population of that country or continent, with gap identification triggering
proactive treatment
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10. Improving supply chain management (SCM) efficiencies, including predicting stock outs
for drugs, devices, life-saving equipment like ventilators and supplies as well as expired drugs
11.Proactively identifying and mitigating cybersecurity risks, including medical fraud
12.Identifying and classifying anomalies and imaging and incidental findings from
automated reading of X-ray, MRI and CAT scans, to proactively alert radiologists on patients
at risk of a cardiovascular event like heart attack or stroke, for instance
13.Proactively detecting fraud, waste and abuse pertaining to employee overtime and
agency costs
14. Minimizing issues with reimbursement and payments including fraud, waste, abuse and
denials
15. Ensure ICD-10 coding and billing accuracy given new protocols, testing kits, instruments,
devices, and supplies
16. Predicting denials, identifying root causes and managing these to revenue realization
17. Automating executive dashboards of key metrics and performance indicators instituted by
senior executives, and then cascading these across the enterprise with complete
transparency on performance, like the Balanced Scorecard system with its origins from
Harvard Business School (HBS) that is now ubiquitous across other industries (17)

In closing...
The unforeseen disruption triggered by COVID-19 is inducing unplanned growth across
healthcare which finds itself capacity constrained vs. just about every other industry which
unfortunately find themselves demand constrained and will likely undergo contraction post
pandemic! Healthcare however will continue its expansion beyond the pandemic and key
changes in healthcare processes, protocols and technologies accelerated by COVID-19 will
persist and continue to expand even after the crusade against the pandemic has been won!
In this blogpost, I have endeavored to analyze and highlight five innovative and disruptive
‘Digital Health’ technologies and capabilities which are not only growing astronomically in
the wake of COVID-19 or novel corona virus, but will also find incremental adoption in the postpandemic era, to impact patient screening, triage, engagement and outcomes. I have analyzed
and calibrated these technologies leveraging a seminal strategy framework from Harvard
Business School professor John Gourville, predicated on the resistance to patient adoption, as
well as the degree of change behavior needed from physicians, clinicians, nurses, providers,
payers, policy makers and the government, which will likely assure a high probability of
success, in my humble opinion and will inform post-pandemic strategy blueprints and
scenario plus policy planning from these entities.
Disclaimer: The perspective and views expressed in this Blog post are my own and do not
represent those of my current or previous employers.
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Abstract: Since the advent of COVID-19, humungous amount of information is available and
is being shared and circulated rampantly on various social and professional platforms. The
public needs to know what is right and what is not, what is supported by scientific evidence or
is it just a fig of imagination or baseless claim. How does one analyze what we see on the
online platforms is fact or fiction? People should at least be aware of the authentic and
reputable sources like the Centers for Disease Control and Prevention, World Health
Organization,National Institutes of Health, or My GOV to find genuine information and data
regarding COVID-19. Moreover, the information is so dynamic that what you thought as
correct today might be proven wrong tomorrow by a different study or clinical trial. The
present review attempts presenting an easy understanding of the myths and facts associated
with the SARS-CoV-2.
Key words: COVID-19, SARS, Corona virology, CoVs, ADRS, HCoV-OC43, HCoV 229E
Introduction
The global outbreak of the coronavirus disease 2019 (Covid-19) is caused by a novel
pathogenic coronavirus called SARS-CoV-2 that was referred to as 2019-nCoV earlier. It was
first reported in the City of Wuhan, China, and has now spread rapidly to 6 continents and
more than 66 countries. The major challenge is to halt the spread of this global health
emergency. At this stage, sharing and availability of correct information is very crucial to help
in preventing the spread (1-6).
Coronavirus outburst first reported on December 31, 2019 from Wuhan city of China, was
declared as a pandemic on March 11, 2020 by World Health Organization (WHO) (7). It is
referred to as novel because it has not been previously identified in humans, affecting almost
213 countries and territories around the world. The causative virus is designated as severe
acute respiratory syndrome-related coronavirus 2 (SARS-CoV-2) (7-13). It is highly contagious
and its rapid spread has affected almost every country of the world, endangering thousands of
lives (1). Coronaviruses belong to the family Coronaviridae in the order Nidovirales and are
pleomorphous (changeable), enfold viruses. The phylogeny of nidoviruses is illustrated in Fig
1 (2).
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Figure 1: Phylogeny of nidoviruses

Coronaviruses belong to the family Coronaviridae in the order Nidovirales and are
pleomorphous (changeable), enfold viruses. The phylogeny of nidoviruses is illustrated in Fig
1 (2). Coronaviruses are medium in size, enveloped positive-stranded RNA viruses deriving
their name from their inherent crown-like appearance in electron micrographs. These viruses
have the largest known viral RNA genomes, with a length of 27 to 32 kb (14).
How is SARS-CoV-2 transmitted?
SARS-CoV-2 is transmitted from one person to another through the respiratory droplets
released when an infected person sneezes, talks or coughs, leading to direct contact with the
mucous membranes. It is also possible to get infected if a person touches a contaminated
surface and then touches his or her eyes, nose, or mouth (15-18). Droplets typically do not
travel more than six feet (about two meters) and do not linger in the air (19, 20). SARS-CoV-2
infection has been described in animals, but there is no evidence to suggest that animals are a
major source of transmission (21, 22).
Presymptomatic transmission
The period between infection of virus and onset of occurrence of symptoms is known as
incubation period, which can be on an average 5-6 days and may extend up to 14 days (23, 24).
This can also be called as presymptomatic period as person is asymptomatic. The
presymptomatic persons can also serve as super-spreaders as SARS-CoV-2 is more contagious
(25-30). Possibility of transmission of the virus through persons tested positive for COVID-19
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before developing any symptoms is high. Recognizing that the virus still needs the droplets
and surfaces that were already contaminated for presymptomatic spread is important (29,
31).
Symptomatic transmission
Symptomatic COVID-19 patient is the one who is exhibiting clear cut signs and symptoms after
the SARS-CoV-2 infection. Epidemiological and virology studies reported COVID-19 to be
primarily transmitted through direct contact with symptomatic affected persons, respiratory
discharges and contaminated surfaces (32-38). Clinical and virological data collected from
various samples of infected persons confirmed that discharge of coronavirus through nose
and throat are in high amounts in the early stages of infection (39-42). It may vary from person
to person, approximately 3 days before or after of the beginning of symptoms.
Asymptomatic transmission
The asymptomatic case is defined as a confirmed positive case of COVID-19 virus infection,
with undeveloped symptoms. This group of persons who are with no symptoms but positive
for COVID-19 may become the carriers of transmission of the coronavirus (41, 42).
Clinical presentation
The clinical presentation of COVID-19 varies from asymptomatic to life-threatening respiratory
failure. The symptomatic phase starts from four to five days after exposure. The mild
symptoms shown by 80% of the patients are characterized mainly by fever, fatigue, and dry
cough. Loss of taste and smell is also increasingly being reported.
Less common symptoms are sore throat, rhinorrhea, headache and gastrointestinal
symptoms. Dyspnea has been reported in 20 to 30 percent patients, which may progress
rapidly to acute respiratory distress syndrome (ARDS) due to cytokine storm which is
associated with fever, progressive hypoxia and/or hypotension, and high levels of markers of
inflammation. Pneumonia is the hallmark of severity of the disease while ARDS is considered
as the leading cause of death. Sepsis, cardiac complications, and secondary infections follow
suit (16- 20).
Patients with advanced age or comorbidities like immunosuppression, cardiovascular
disease, pulmonary disease, diabetes mellitus, hypertension, kidney disease, obesity (body
mass index ≥30) and cancer are more likely to develop severe COVID-19 and mortality (20).
Since COVID-19 is continuously evolving, we learn new things about the virus daily. Since the
advent of COVID-19, humungous amount of information is available and is being shared and
circulated rampantly on various social and professional platforms.The public needs to know
what is true and what is not, what is supported by scientific evidence or is it just a figment of
imagination or baseless claim. How does one analyze what we see on the online platforms is
fact or fiction? People should at least be aware of the authentic and reputable sources like the
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Center for Disease Control and Prevention (CDC), WHO, National institutes of Health (NIH),
UNICEF or My GOV to find genuine information and data regarding COVID-19. Moreover the
information is so dynamic that what you thought as correct today might be proven wrong
tomorrow by a different study or clinical trial. The present review makes an attempt at
understanding and summarizing the myths and facts associated with COVID-19 (43).
Myth: Hydroxychloroquine will be the game changer
Hydroxychloroquine (HCQ), an antimalarial drug received a lot of attention creating much
hype about it as Donald Trump referred to it as a game-changer. But the outcomes of UK's
Recovery trial and Solidarity (including data from the French Discovery trial) trial have
indicated that HCQ does not result in the reduction of mortality of hospitalized COVID-19
patients, when compared with standard of care. Therefore, on 17 June 2020, the trial's
Executive Group, principal investigators and WHO declared that they have withdrawn the HCQ
segment of the Solidarity Trial as an effective therapy for COVID-19. It is important to note that
WHO is still continuing with an evaluation of HCQ in pre or post-exposure prophylaxis in
patients exposed to COVID-19.
However several trials on other drugs such as remdesivir; lopinavir/ritonavir; and
lopinavir/ritonavir with interferon beta-1a as well as combination of HCQ with azithromycin
are in progress. WHO is harmonizing the attempts to develop and assess medication to treat
and cure COVID-19 through their Solidarity trials.
Myth: Addition of pepper to eatables cures COVID-19
Although hot peppers in your food bring good flavor and taste, they cannot prevent or cure
COVID-19. The only way to protect you in case of new corona virus is to maintain at least one
meter distance from others. Maintaining a balanced diet, staying well hydrated, working out
daily and sleeping well keep you healthy and also benefit your general health.
Myth: Houseflies are carriers of coronavirus
No evidence or information is proposed that corona virus is transmitted by houseflies till date.
Corona virus causes COVID-19 mainly when an infected individual sneezes, coughs and
speaks. Further, you are in an endangered situation if you touch contaminated surfaces and
then touch your nose, eyes or mouth before washing hands. It is important to maintain at
least one-meter distance from others and decontaminate regularly touched surfaces.
Myth: Disinfectants protect you against COVID-19
Under any circumstances, do not apply or spray disinfectants like bleach on the body.
Disinfectants result in eye and skin irritations, damage the skin and may also result in other
poisonous effects if ingested. Disinfectants should be used only to clean and sanitize surfaces
carefully.
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Myth: Consuming or sipping methanol (CH3OH), ethanol (C2H5OH) or bleach [Ca (ClO) 2]
cures or reduces the severity of COVID-19
CH3OH, C2H5OH, and Ca(ClO)2 are basically poisons. Drinking those will lead to severe
disabilities and even death. Using methanol, ethanol and bleach to clean the products will
help in killing the virus on surfaces, but their action against the virus inside the body is nil,
instead, they cause severe damage to internal organs. Diluted alcohol and bleach should be
used to decontaminate objects that are used frequently.
Myth: 5G cellular phone network is one of the causes of COVID-19
Radio waves/mobile networks cannot lay the route for the spread of virus. COVID-19 is also
escalating in places where 5G cellular phone network is absent. Coronavirus spreads only
when an infected person sneezes, coughs or speaks.
Myth: Sun exposure or high temperatures prevents COVID-19
You can catch COVID-19, no matter how sunny or hot the weather is. Many countries with hot
weather higher than 25ºC have reported cases of COVID-19. Corona virus also spreads in
places with very high temperature and habitats with higher moisture content. The only safety
measure for protecting yourself is making sure that your hands are thoroughly cleaned
regularly and avoid touching your mouth, nose and rubbing your eyes.
Myth: Ability to hold on to your breath for 10 seconds or more indicates that the
individual is free from coronavirus or any other lung disease
Primary signs and manifestations of COVID-19 are dry cough, fever, fatigue and pneumonia
which develop in according to the severity of disease. The best and the only way to confirm
whether you are infected with coronavirus causing COVID-19 is testing by specific diagnostic
tests; thus it cannot be verified by breathing exercise or breathing rate.
Myth: Cool temperatures or snowfall can disinfect coronavirus
No supporting evidence is available to believe that cold weather kills coronavirus. The normal
euthermic condition of the human body is 36.5°C to 37°C (97.7ºF to 99.5ºF), irrespective of the
exterior climatic conditions.
Myth: Taking extremely warm bath protects from the COVID-19
Taking hot bath cannot stop anyone to be infected with coronavirus; instead it is harmful and
can burn your skin. However, normal body temperature remains the same, irrespective of
temperature of bathing water.
Myth: Mosquito bites spread infection of coronavirus
There is no conclusive evidence so far to believe that mosquitoes could spread coronavirus.
COVID-19 is a respiratory viral disease which is contracted when an infected person generates
droplets by coughing or sneezing or drops of saliva or the nose discharges. So, avoid being in a
close contact with anyone who is coughing and sneezing and protect yourselves by washing
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your hands with soap and alcohol (spirit) frequently
Myth: Hand dryers are effective in disinfecting the novel coronavirus
Hand dryers are not efficient in disinfecting or denaturing SARS-CoV-2. After sanitizing hands
with a hand rub or with soap, dry them properly with paper towels or warm air dryer.
Myth: Exposure to ultra-violet (UV) lamps can disinfect your hands
UV radiation should not be used to disinfect your skin; instead, it causes skin irritation and
damages eyes. The best and effective way of removing virus from your hands is cleaning with
alcohol-based hand rub or using soap.
Myth: COVID-19 or corona virus can be detected by thermal scanners
Individuals having temperature higher than normal body temperature (i.e. fever) can be
detected by thermography. It is a diagnostic technique that uses a thermograph to record the
heat produced by different parts of the body. It cannot detect corona infection or persons
infected with coronavirus. Multiple causes can result in fever, if needed assistance, call
healthcare provider or seek for urgent medical support.
Myth: Vaccines against pneumonia or a BCG vaccine can safeguard against COVID-19
No vaccine similar to pneumococcal vaccine for pneumonia or Haemophilus influenza type B
(Hib) vaccine can protect you against novel coronavirus. As per WHO, there is no evidence that
the BacilleCalmette-Guérin (BCG) vaccine protects people against infection with SARS-CoV-2
virus. However, three studies report that countries that routinely used the vaccine in neonates
had less reported cases of COVID-19 to date. WHO only recommends BCG vaccination in
countries with a high evidence of tuberculosis. The novel coronavirus is different, so it needs a
different and special vaccine for combat. Scientists and researchers are developing vaccines
against novel coronavirus; some are under clinical trials and WHO is supporting their efforts.
Myth: Continuous rinsing the nose with saline can help in preventing infection from
corona virus
There is no evidence to suggest that cleaning the nose with 0.9% NaCl solution (saline) can
prevent you from getting infected with the novel coronavirus. There is limited evidence that
saline can help to recover from common cold by rinsing regularly.
Myth: Garlic can cure COVID-19
Allium sativum (garlic) is a spicy and healthy food ingredient that has therapeutic effect
against cardiovascular diseases and is reported to possess anti-tumor effects, anti-protozoal
properties, anti-fungal properties, anti-viral and anti-microbial properties. But there is no
confirmation that during this outburst of coronavirus, garlic has cured people infected from
COVID-19.
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Myth: Novel coronavirus affects people of only certain age groups
People of all ages can get infected with SARS-CoV-2. Elder people and those with previous
medical history of respiratory diseases like asthma, diabetes, and heart disease are more
endangered to become ill severely with the virus. All aged people are advised by WHO to
safeguard and protect themselves from the coronavirus by maintaining better hand and
respiratory cleanliness.
Myth: Antibiotics treat and prevent the spread of 2019-nCoV
Antibiotics are considered as ‘wonder drugs’ as they are prescribed to treat serious bacterial
infections but not against viral infections. Coronavirus is a novel virus; so, antibiotics are not
suggested to be used for treating or preventing COVID-19. Receiving antibiotics is
recommended in case of bacterial co-infection. But yes, clinical trials on a combination of
HCQ and azithromycin are underway.
Myth: Specific medicines are available to treat or prevent COVID-19
No specific medicine is recommended by WHO to treat the novel coronavirus causing COVID19. Infected people must be treated with relevant care to decrease and treat indications of
infection. People becoming severely ill must be treated under advanced intensive care units
(ICU's). Specified therapies and methods to treat are undergoing investigations, examined by
trials at clinical level (44).
There are some other myths making rounds on the social media like pets can spread the new
coronavirus, vitamin C can prevent catching COVID-19 virus (vit C has antioxidant properties,
it may help in improving the immunity), masks should be worn by only caregivers (latest
guidelines say that everyone should wear masks), and novel coronavirus was deliberately
created or released by China; but there are no evidences justifying them.
The latest factsheet published by WHO is compiled below (43).
Fact 1: Drinking alcohol has no apparent therapeutic benefits; rather it can be risky.
Fact 2: Medical masks worn over a long duration of time neither led to deficiency of oxygen or
carbon dioxide intoxication provided they are worn as per standard guidelines. Wearing them
for prolonged period is definitely uncomfortable. Reuse of disposable or wet mask is
considered as an unhealthy practice.
Fact 3: Recovery from COVID-19 with mild or moderate symptoms is quite possible and the
percentage of recovery is increasing day by day due to supportive care.
Fact 4: The possibility of spread of COVID-19 through footwear or shoes is very low, but if
there are infants crawling in the house or small children, shoes should be left outside the
house.
Fact 5: COVID-19 is not caused by bacteria, but it’s a viral disease, so antibiotics do not work
against them. Antibiotics are used to treat the accompanying bacterial infection, which might
be a complication of the disease due to lack of immunity.
Fact 6: People should NOT wear masks while exercising as it may lead to breathing difficulty
and wetness due to the breath and saliva may promote microbial growth.
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Conclusion
The two words Corona and COVID, have penetrated the hearts and minds of people across the
whole world which is united together to combat the disease like never before. All around the
world, people are taking necessary steps to protect themselves from the disease. Lot of
awareness has already been created about it but lot more needs to be done in terms of
providing the correct information. Misleading information or lack of it, both are highly
dangerous for the health of an individual. Wrong information can spread rumors, fear,
paranoia leading to common man doing things which might be detrimental for his health and
well- being. The lockdown has made people react in totally unnatural ways as they feel
anxious about future and their health, isolated, alone, frustrated and depressed. Under these
circumstances we as pharmacists have to play an extremely important and crucial role as an
important, responsible and inherent member of healthcare system providing correct
information to the public, educating them and creating awareness. The goal of this article was
to fight against misinformation, stigma and to promote community support and spirit, which
will automatically help everyone in harnessing themselves for the fight against COVID-19.
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Face masks are omnipresent these days, most obviously because of coronavirus fears. The
Government alone cannot control this pandemic. It needs the involvement and enthusiasm of
all the people around the world and simple, realistic steps that common citizens can
participate to decrease the transmission. Now a days, face masks are becoming an essential
part of our outdoor attire as well as a fashion accessory. It's a disease outbreak signal – a
visual metaphor for the tiny, unpredictable viral enemy that can be found everywhere. Some
use a bandana rolled up around their face, while others choose a t-shirt pulled over their
mouth. The more imaginative loop colorful handmade varieties around their mouth, while a
fortunate few wear distinctive surgical mask or, even less often, N95. Although people who
wore a mask publicly a few months ago had drawn attention to this action in a number of
countries, owing to the strange times in which we live. And so, as governments across the
globe are starting to loosen lockdowns so that people can rejoin the wider world, increasing
numbers of people have been wearing face masks in public.
To check the transmission of COVID-19, various countries have either made masks compulsory
or recommend wearing them in public. Various countries including Poland, America, Italy,
Slovakia, Brazil, Bosnia, Spain, Austria, France, Morocco, Germany, United Kingdom and
Turkey have made it mandatory to cover one's faces while using public transport and
shopping. Fines for violation can be as high as 5000 euros or dollar. In India, many states and
cities such Mumbai, Chandigarh, Ahmedabad, Madhya Pradesh and Uttar Pradesh have made
it compulsory for people to wear masks, particularly in public places, so that any further
outbreak of the contagious COVID-19 disease can be prevented (1). State governments
instructed that face masks and all other available pieces of cloth, including a properly folded
dupatta, gamcha, handkerchief or any material that serves as a protective covering, should be
used to cover the mouth and nose.
As face masks become a part of daily life, there are lots of questions about their use, reuse,
cleaning and efficacy. So, if you are considering buying a mask as a means of prevention
against coronavirus, you are not alone (2) and a potential vaccine several months away, we
will need billions of masks. If you are healthy, the World Health Organization (WHO) says that
you only need to wear a mask if you care for a person with COVID-19. The WHO also
recommends that individuals wear it if they cough and sneeze and that it is only effective in
combination with frequent hand washing. Wearing the correct facial mask is important for
ensuring that you achieve your desired level of protection.
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Types of masks (3)
Cloth masks
Cloth face coverings or masks are an affordable way to keep safe, and also can be made from
household goods (like old t-shirts and rubber bands) or bought online, and again it can be
washed and worn. The general public should wear these masks to help prevent the
progression of coronavirus, especially in public places with heavy traffic. These are not
recommended when treating sick patients because they are not sufficient for protecting from
prolonged exposure to the virus.
Cloth masks can be necessary because they slow the spread of COVID-19 among people who
are asymptomatic but are unaware that they are infected. Issues related to those who
transmit coronavirus unwittingly are high, so switching to a new social standard – where
everyone wears a cloth face mask – is our strongest line of protection in conjunction with
social distancing steps.
Some people are using disposable air filters to strengthen their cloth masks and make them
more reliable. The Centers for Disease Control and Prevention (CDC) recommends that the
safety be increased by combining a bandana with a coffee filter, while other people sew masks
with filter pockets using High Efficiency Particulate Air (HEPA) filters. Reinforcement appears
to be a good idea, and recent studies have shown that HEPA filters and vacuum cleaner sacks
are the most efficient, followed by coffee filters, while the lowest number of particles is
collected by scarves and bandanas. At least, a plain cloth mask is the best and collects more
particles than none at all.
Surgical Masks (operative mask)
A surgical mask, a loose-fitting, disposable device, creates a physical barrier in the immediate
surroundings between the user's mouth and nose and the potential contaminant. Surgical
masks are labeled as masks for surgery, isolation, dental or medical procedures. These are
also called face masks, but not all face masks are regulated as surgical masks. Surgical masks
are manufactured at various thicknesses with different GSM to protect against fluid contact.
Once it is appropriately worn, an operative mask is designed to prevent particle droplets,
splashes, or splattering with viruses while a design mask does not remove or block very small
airborne particles transmitted by coughs and sneezes. Surgical masks can also help to reduce
the exposure of saliva and respiratory secretions by others. It should not be used more than
once and should be discarded properly after use. Drop it inside a plastic bag and throw it in
the garbage for a safe disposal. It is recommended to replace it with a fresh mask if it is
damaged, soiled or causes difficulties in breathing.
Respiratory mask: N95 Masks
There are different types of respiratory masks available in the market with different series i.e.
N-Series, R-Series and P-Series.
N-Series (N95, N99 and N100): The N-Series particulate air breathers are not oil-resistant, and
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therefore protect against oil-free solid and liquid aerosol particles ('dust' particles of coal, iron
ore, flour, metal, wood, pollen, and liquids). N95 is a respiratory safety system designed to
achieve an extremely near face fit and very effective filtration of airborne particles. Generally,
N95 face mask contains 5 layers i.e. PP spun bond, melt blown filter, hot air cotton, melt
blown filter and Hydrophilic PP spun bond. The difference in the N series is only the efficiency
level of the filter (i.e. N99 means 99 percent efficiency). The higher the filtration efficiency (FE),
the more airborne particulates are filtered out. It is important to note that breathing systems
of the N-series have a non-specific lifetime and may be used as long as the mask is not
damaged or breathing resistance is not found.
R and P-Series (R95; P95 & P100): The R & P Series particulate respirators are oil-resistant
compared to the N-Series, and thus protects from oil-containing solids, as well as liquid
aerosol particles. R-Series particulate respirators are rarely recommended because their
service life is only 8 hours. Though P-series are considerably longer as their usage time is 40
hours or 30 days, whatever comes first time.
According to the government guidelines, all respiratory masks should be tested for splash
resistance, bacterial filtration efficiency (BFE), breathing (Inhalation) Resistance, flammability,
and Exhalation Valve Leakage (4).

Tips for wearing masks
WHO advised that the use of these masks should be combined with other steps, such as hand
sanitization and social distancing.
Specific recommendations for proper administration include:
Clean hands with sanitizer before wearing a mask and ensure that there are no gaps
between the mask and the face.
Do not touch the mask when using it, clean your hands with soap and water.
Replace the mask with a fresh one, and do not use it again until washed.
Do not touch the front while removing the mask and use the alcohol sanitizer or soap and
water to clean your hands.
Usually, we throw the used mask directly into the garbage bag, but it's advisable to wash
it with a detergent and then discard it.
Everyone is recommended to wear a mask when traveling, although the government has
made it mandatory for anyone while leaving home. The government has said it would
prosecute anyone found without a mask in public places. Many health authorities elsewhere
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in the world have indicated that masks should now be an integral part of the dress code for
humans.

Everyone would be wise to bring something like a first-aid kit including soap, a pair of face
masks, hand gloves, a sanitizer's bottle, and a note reminding people of social distance. That
will be a society after the coronavirus (5).
Summary
The medical community has agreed that face masks can help to prevent the spread of
coronavirus. The effectiveness of the different face masks may differ. If a person is likely to be
close to others for an extended period of time, a face mask is highly recommended. Besides
face masks, people should carefully follow other key recommendations, such as regular hand
washing and maintaining a physical distance where possible.
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Introduction
“Never let a good crisis go to waste” - Winston Churchill.
True to this statement, the Covid-19 pandemic, apart from alarming fatalities, opened up a
whole new vista of coping up in every walk of life. From an individual, to a society and the
world at large there is a sea of change in the thought process, the abilities and the
possibilities. The education sector that includes the pharmacy education, across five to six
months from March 2020 till date, has seen mammoth progress in terms of use of technology
for the teaching learning process (TLP). What has not been properly explored over a decade
has seen a rise in just a few months. With due respect to the limitations, one can be proud in
saying that the pharmaceutical academic fraternity are enthusiastically dealing with the
challenge
Expected Outcome of Education (1) and Role of TLP
From the simplest expectation of an individual to earn a degree and a job, the outcome of
receiving an education sees new goals. Education is being viewed at national and global
levels, to be addressed from the grass roots, for a country’s growth and sustained
development. The outcomes of pharmacy education call for producing pharmacists with
necessary competencies for today and tomorrow with the adaptability for lifelong learning.
The pharmacist must be made ready for the VUCA (volatile, uncertain, complex and
ambiguous) world. The competencies – domain skill, soft skills, attitude and cognitive skills
will be imparted to the ‘pharmacist - to be’ during their education. This investment in
education should stimulate, kindle and ignite that spark of learning. Unlike the traditional
teacher centric methods of imparting knowledge, role plays/hands on demonstrations/
problem based learning and such other methodologies promote better learning. The TLP,
thus, directly governs the achievement of pharma educational outcomes. Yet somehow
pharma education sector has not yet experienced the clutches of disruptive technologies in its
TLP, thanks to Covid-19 a beginning has been made. The development across decades
proceeded from a blackboard to a white board and to a smart board/ smart class room, even
in a mediocre pharmacy college. The top ranking institutes may offer better. Technological
advancements in TLP of pharma education are yet to reach the nook and corner of the nation.
Generations (2,3,4) vs TLP
A look at the generations across almost a century and one is bound to admit the behavioural
metamorphosis that occurred in the learner. The scientific, social and cultural advancements
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knowingly or unknowingly nurtured the change in them. The generations start from
Traditionalist, Gen X, Baby boomers, Baby Boomers II = Gen Y = Millennials, Gen Z = Zoomers
and the present one being the Gen Alpha. Several traits show tremendous change from the
traditionalist to the Gen alpha which definitely have to be considered while considering the
learning. Gen Y and ahead, as a student the attention span is lesser, they are the most
informed lot, highly out of the box thinkers, seek quick returns and feedback, prefer
independence and flexibility, techno proficient, sensitive, anxious, need reasons for
everything, are highly intelligent and confident and are digital. Thus, what worked in the class
room a few years ago – writing on the board, verbal explanations, lesser access to resources,
etc. does not fit the current generation of students. With online education, distance
education, Massive Open Online Course (MOOCs), augmented reality and virtual reality labs
being made available, the current pharmacy teacher must also serve the role of a facilitator
based on the student need. With Gen Alpha it will be no less to say that the learner too may be
a facilitator. The present pharma teachers should practice lifelong learning too. Gen Alpha has
abundance of information at finger tips. The pharma teacher has to guide the learner through
this ocean to achieve the outcomes.
As per the attitudes and behaviour of the Gen Alpha learners, the TLP should transform
accordingly. The ‘E learning industry’ (5) has taken a giant leap to aid the online education
system. TED-Ed, Edmodo, ck-12, Kahoot, Storybird, Animoto and many such platforms have
come up to give a thrust to the teacher and to the TLP. Software based courses have gained
entry into the pharmacy curricula be it computer aided drug design, software based
pharmacokinetic studies, design of experiments, simulated experiments for lab courses and
such topics which do need the aid of technology for imparting the learning.
Industry 4.0 / 5.0 (6) – TLP
The distance between industry and academia has been there and the gap seems to be
widening despite measures being taken to bridge it. Curriculum and syllabi are being
upgraded yet the pace of academia does not seem to match with the industry. Industry 4.0 is
the current era – digitalization being the crux. The current student is taught about a
traditional prescription format while we have already moved on to E-prescriptions.
Compounding has become redundant and continuous manufacturing era has begun. The
pharma graduate has to be educated about programming languages like Python, data
analytics, machine learning, Internet of Things, interconnection and communication between
devices and machines, at least as electives. Similarly, electives can be drafted on the
fundamental courses of pharmacy education. The challenge is to make the content
contemporaneous in addition to retaining the fundamentals. The concept of practice school
too is being advocated and entertained but needs more infrastructural and mental
adaptability from all stakeholders.
Industrial revolution is heading from 4.0 to 5.0 which envisions personalization at the mass
level. Each customer would choose a specification and the product will be tailor made. This
personalization will be at a commercial scale. The industry 5.0 looks forward to the
integration of human intelligence and computing. While the present automation has seen a
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decline in human involvement, the revival of humans and robot working together is dreamt
of, for the future. The technology relevant to the future will be there but skill is needed to
handle the futuristic technology. Internet, 3D printing, e -commerce, blockchain, have been
some disruptive technologies which changed the face of many vocations. The curriculum and
TLP must assimilate everything possible from the advancements, irrespective of the
profession. Entrepreneurship is not in the curriculum but is being advocated across all
domains in education. Innovation has to be promoted by facilitating interdisciplinary research
and provision of funds for the same.
A note to mention here is about the advancement in the assessment tools. Either summative
or formative assessments so far have been explored largely in the cognitive domain. The
affective domain too has to be assessed. Domain skills may at a later time be built into the
employees by training programs. With Quality by Design (QbD) and quality culture seeing the
light now and which hold a beacon for the future, it is the Good Behavioural Practices (GBP)
which helps to sustain the quality culture. If one examines the outcomes of education, the soft
skills/ attitude/ cognitive skills are the replica of GBP. Thus, the TLP for the future should also
heed this aspect of assessment.
Personalization of education and 2030 agenda for sustainable development (7)
The world economic policy agenda for 2030 sustainable development looks towards the
action to be taken towards ‘people, planet and prosperity’ by integrated development and
sustenance of society, economy and the environment. To go hand in glove with these
objectives, the pharmacy education may be imparted. Based on the learner’s interests and
abilities, the curriculum and TLP must create ways and means to fulfil the end user
requirement. Like the QTPP (quality target product profile) in industry, the academia also
needs to set a QTPP for the products it wished to release into the market. There has to be a
design space wherein the TLP can be formulated to achieve the same. Mentoring has to be a
day to day affair regarding career and placement with necessary TLP in place. Since education
will be much more than globalized and online there is scope for deep rooted mentoring in
each domain areas. As mentors, the pharma academicians should envision what is to come in
the industry/ hospital/ regulatory domain/ research areas so that they can guide the learner
and personalize the pharmacy education. It may be feeding the learner by special care and
attention in areas of his/her interest providing ICT based and experiential learning.
Conclusion: The Next Gen - Beta? - The pharmacy TLP now
To imagine a few possibilities that may greet the future teacher and learner, a physical
classroom may not be necessary, email may get outdated with some other technology,
courses on environment may gain prominence specialized in pharmacy. One may not need a
gadget like mobile/ laptop to deliver course content, newer computer technology may give 3D
lessons, no more videos but teleportation may set in wherein the learner can experience the
process, laboratories may be carried in palmtops, the pharmaceutical companies may come
up with their own skill centres e.g. Biocon Academy, etc. The days for earning degrees may
see demise. New social cultures may arise with cohorts based on think-ability and do-ability.
What the Gen Alpha needs will be based on the societal needs, which will create new
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vocations and some vocations may become extinct. Societal needs will go hand in hand with
economic and environmental concerns.
Being a visionary is the need of the hour. Had the present teaching fraternity been trained a
decade ago, with respect to problem based learning and role plays; and been accustomed to
the online mode of TLP (the technology has been available), it would not have been so taxing
to all the stakeholder in the current scenario. Second challenge is to predict, make the
content and plan its delivery to make learner ‘far future’ ready. The Olin College (8) in
Massachusetts has been unique in its course and curriculum with live projects and stands
ahead in its time right now. The visionaries saw what would come in 2020 and designed a
curriculum that would meet the need and is imparting the same since its establishment in the
1997-2002 period. The present professional organizations in pharmacy and the regulators of
education need to foresee what lies ahead. We need more such transformational curricula
and designing of learning materials which incorporate all the known intelligences, to impart
pharmacy education to the next gen learners.
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Although we can’t deny that we are amidst a crisis, but it is a fair time to reflect, appreciate
and acknowledge the way we teach and assess the whole process of teaching and learning in
pharmacy. It drives us through the pre-pandemic ways and methods we were using for
recruitment, delivery, achieving the educational and course objectives, assessment and
evaluation methods and also towards the award of degrees. Isn’t much of the ado
unnecessary? Well, there may be different opinions to that especially in a country like ours
with oodles of diversities and contrasts at all levels of learning, including those of the
stakeholders of pharmacy education sector.
But largely, this pandemic has given us an opportunity to evaluate and assess ourselves as
teachers and education management professionals. Here I remember the great words from
Martin Luther King Jr. that “If you can’t fly, then run, if you can’t run, then walk, if you can’t
walk, then crawl, but whatever you do, you have to keep moving forward.” This article is all
about envisioning a change to the way we teach and learn.
Qualified and aware pharmacists are the products of our institutions and to inculcate and
maintain the quality is our responsibility. To accomplish this objective, we need teachers who
envision themselves as leaders in education, powerhouse of knowledge and skills, masters of
content delivery and most importantly now tech savvy.
It is now time to train the teaching workforce to include hybrid and blended learning methods
for curricula and this needs a great planning ahead of the scheduled classroom. We should not
forget that students are also handy of the information available on the internet and it is
imperative that we provide well curated content and design our class so that the students are
engaged to the objective. Simultaneously each class can be assessed and evaluated to gauge
the outcome and the learning curve for each and every student is available with the teacher.
We all know very well that pharmacy curricula is a vast one and now specifically one to one
physical instructional methodology won’t suffice. Hence, considering the geographical
limitations there is a need to develop and establish ways and means to acquire feedback from
parents and guardians too. The online delivery of the content is alright but we also have to
empower our teachers to ensure that the learner has grasped the content well and not just
signed in. We know that the graduation and post-graduation curricula is not completely
theory based and it has equal weightage for practical and lab work too.
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Hence the online teaching and learning would not suffice for the lab work and practical
sessions. This again comes as a challenge per-se the design of practical lab work sessions as
per the latest requirements. We are aware that in many institutions the lab experiments are
age old and not revised versions. It is high time that the teachers take pain to develop new lab
experiments even at the graduation level according to current practice and industrial trends.
The lab manuals should be of dynamic nature and the age old method of making the students
write the journal should now be replaced with pre-printed journals with blank spaces for
readings and record. Only a hand full of institutions across the country are paying attention
towards the practical laboratory updation which is in fact very much relevant and is helpful in
preparing the students for the industry. Effective spend of time in laboratories would develop
the skills of students not only in working but also in terms of thinking abilities and application
levels with practical thoughtfulness. In order to achieve this objective the teachers have to be
motivated by the management and the bottlenecks need to be addressed appropriately
wherever required, be it in terms of equipment, chemicals and reagents, glassware and
assembly set ups etc. The labs need to be modernized with respect to basic infrastructure and
safe working environment. The teachers and instructors should be empowered by the
authorities to feel free to put up the requirements for betterment of the students and
institutions.
It comes as a huge responsibility and a wonderful opportunity to transform ourselves from
teachers to education rock stars. It’s time for us to learn new technology and apply the same
effectively. We can create our own web platforms, resource materials and simulations. At the
same time, it is extremely important for all of us as teachers to stay grounded with the core
values of our institution. But definitely teachers have to be visionaries and drive the change.
In order to realize the motivation, the universities, management and stakeholders have to
empower the teachers with technology resources, address data issues, eliminate insufficiency
of e-textbooks, provide adequate training, models for simulations, guidance and
troubleshooting and help prepare them for the new normal. This should come with adequate
technology support to ease the work of teachers and not making it further laborious and dry.
Appropriate systems should be developed to avoid duplication of documentation and data
records. Simultaneously, the teachers should be aligned and motivated to utilize this
application of technology with appropriate training for use and data security. With
modernization of teaching methods by utilization of technology, it comes as a responsibility
to protect the data records and documents along with personal security of the teachers.
Validation of education technology systems will also become a necessity with time.
We understand that there are certain challenges in the above process namely availability and
access to connectivity and resources, the modalities of content (lecture) delivery, plagiarism,
time and focus for wider learning objectives etc. but we also know that our teaching
workforce is extremely robust to adapt themselves to the new normal. We have to be resilient
and persistent to engage with students and provide adequate consultation time to the
learners.
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Various systems like chat boat, AR and AI assisted simulations and demonstrations will
become a normal sight in near future in a large number of pharma institutions across India.
I would like to mention that this brings new ways of thought process for evaluation of
teachers in terms of adaptability, learning unlearning and relearning capabilities, passion to
deliver education beyond the institutional politics, gender bias and other psychological and
social barriers that eclipse performance. It is because the new normal is transparent, evidence
based and analytics are assessable as well as available.
Well there may be few bottlenecks too because all good teachers may not be tech savvy and
all good communicators may not be knowledgeable teachers. Although we have to appreciate
the importance of communication in teaching but this should not demotivate the think tank
workforce.
To overcome this gap we may come up with teams of teachers where equity and equality is
mindfully considered and credit distribution is justified for the career advancement.
It is also proposed to consider developing e-learning centers in pharmacy institutions.
Platforms for cooperation between local, national and international universities, industry and
job providers that facilitate regular interactions with the institution need to be established.
Multimedia center equipped with modern technologies is desired. Regulators need to
reconsider the policies and reframe the same in the wake of pandemics and disasters so as
not to affect the education process in an adverse manner.
Not to mention it has become mandatory to educate the learners about maintaining personal
hygiene, personal safety, good and clean habits with mindfulness for civic sense and care for
the same. This is actually a difficult task as it involves change of habits and mindsets. But it
has to be conveyed to the students that they will be the future ambassadors of health and the
torch bearers for their community. In a nutshell, it can be summarized that this pandemic
situation has given us an opportunity to envisage ourselves as leaders in education
methodology and we ought to make the best out of it.
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Abstract
We are aware that the current pandemic will transform higher education, and its effects give
ample room for innovation as well. COVID-19 has posed new challenges in every possible
realm covering education too. The evolving situation of a pandemic has forced the shifting of
offline to the online mode of teaching-learning pedagogies. The review discusses this
transformation in teaching-learning, technology-enabled tools, the contribution of
stakeholders, critical challenges of students and teachers in the current scenario, and the
most crucial role of academic leadership and the government initiatives to address the
changes through innovations based technologies.
Keywords: Post COVID-19, New Normal, Education Trends
Introduction
The speed with which coronavirus has spread to various regions of India has forced the
Central and State governments to close educational institutions and schools as a
precautionary measure, resulting in the discontinuation of studies. While academic experts
are pushing for online education models, whether it's classroom teaching or tutorials, we are
yet to see how effectively a nation that relies heavily on an offline teaching mode can easily
transgress to an online teaching and instruction medium (1).
Does the coronavirus pandemic translate into a new solution for education and
innovation?
India's traditional education system follows physical or face-to-face education, although the
trend of audio-visual aids in classrooms was introduced a decade ago. Renowned Indian
universities, such as the University of Delhi, already offer online lessons to their students. But
many higher education institutions in India are not equipped with such facilities. In the event
of such a gap, some students may face the brute weight, which could affect the entire
academic year unless we adopt from countries where the level of education is much more
advanced and flexible than ours (Fig.1). COVID-19 has led to an inevitable interruption of
pharmacy education across the country, but our choice is to avoid the chaos that ensues. The
Indian Pharmacy Council, after carefully monitoring the situation and learning from historical
and global experiences, decided to recommend to the Pharmacy Educators, Pharmacy
Examiners and Examining institutional authorities, few guidelines and standards to be
implemented to ensure that teaching and learning are not affected in institutions and for
students. The mission of the Pharmacy Council of India is to provide a uniform quality
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pharmaceutical education. It also ensures a sufficient pharmaceutical workforce with the
right skills to meet the country's healthcare needs. On April 9, 2020, the Pharmacy Council of
India announced educational criteria for all pharmaceutical institutions across the country to
emphasise work from home through online lessons and online theory and practical exams (2).

Fig 1: Impact of COVID-19 on Education System
Will the 2020 Academic Year Suffer: From the delay in exams to the closing of the universities
and delay in national admission tests, it is the academic year of the students that suffers.
2020 admissions in COVID-19 in India: Students can take advantage of this opportunity to
apply online to universities for admission in 2020. Students can fill out a single application
form to apply simultaneously to over 250 universities in India! This is facilitated by an
online consultancy service, in which education experts advise students on the best course,
degree or university based on their academic background and aspirations.
College Placements: The COVID-19 epidemic has led many universities in India to postpone
their GD / PI process. The 2020 placement season is likely to witness a slump as the global
economy is experiencing a sharp decline. With more and more companies requiring
"relocation", where some organisations provide support service to help former employees
move on to new jobs or postpone their start dates, it will not be wrong to assume that
globally we are headed for a severe recession in 2020, although the pharmaceutical sector
should not face one (3).
Global measures to manage COVID-19 in education: Teachers use online tools to monitor
students and conduct lesson. Since the traditional approach has been in offline education
centres, we believe that a combination of online and offline is what will work in the coming
months, which will hopefully become a permanent module. COVID-19 will have an impact on
higher education in India, but what it has taught us is to build resilience to deal with these
threats in the future. The coronavirus epidemic reinforces that change is inevitable.
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Digitisation of Education
Today, digital devices have become very common in classrooms and between teachers and
students. Whether it is lectures or taking notes during meetings, it is essential to keep track of
what has been discussed. Using traditional note-taking can be complicated and disorganised,
but thanks to technology, we now have several digital devices to take notes, store them and
organise them in a better way. Notes that are already in paper format can be digitised and
archived on digital devices with the help of the data conversion company. Digital notes make
it easy for students to cut, copy and paste any passage into any document, but there are no
studies showing how this compares to taking notes by hand. Government agencies and other
organisations are contributing to schools' transition effort towards more connected teaching
strategies (4).
Online courses and Digital textbooks
Online courses are offered by experts who have excellent expertise in their specific field and
provide real-time learning experience to their students by designing their online courses. With
digitisation, there are various electronic textbooks which provide an interactive interface to
students and provide access to multimedia contents.
Online exams
Digitisation allows students to take an online exam. This makes the testing process
convenient for teachers and students.
Animation
This is an innovative approach that helps students learn better. By providing a visual
representation of the topic, students understand the concept in a more understandable way.
Even the most challenging and complicated topics can be presented in a simplified way with
the help of animation.
Digitising education becomes useful in an emergency (4)
The digitisation of education helps improve the quality of education by encouraging selfstudy, ensuring better understanding and providing access to higher education. The
coronavirus pandemic has spread to nearly all continents today and governments in most
countries have declared national closure to prevent the spread of the virus. This risk control
decision has forced millions of students into temporary "home education" situations in many
countries.
Home school
COVID-19 has become a catalyst for educational institutions around the world looking for
innovative solutions in a relatively short period. Public and private educational associations in
recent weeks have been formed learning consortia and coalitions, with various stakeholders
such as governments, publishers, education professionals, technology providers and
telecommunications network operators to use the digital platforms as a temporary solution
to the crisis. No research or study guarantees that students must strictly use digital devices or
traditional books.
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Today, teachers recognise the power of digital tools and the important role of data conversion
services in this regard. Digitised data and digital tools help students interact more effectively
with new ideas, synthesise concepts and build critical thoughts that will be useful to them in
the future. Skills such as the ability to collect, analyse and understand data and information
can help with good decision making, which is the key to success (5,6). Fig 2 summarises the
focus areas and challenges currently faced by the educational system worldwide.

Fig 2: Focus areas and challenges for education system in “New Normal”
Conclusion
Moving forward in this epidemic by restructuring a robust infrastructure is a new initiative to
the teaching-learning process enabling both students and teachers in the direction of digital
renovation in the education system. The need of the hour is to create and develop a channel
of three-way communication between all stakeholders, students, teachers and the
government to bridge the gap between teaching and learning. The appropriate method is to
train faculties to understand their students’ mental health needs as well as to cater to their
mental growth. It is necessary to build, maintain, and fund entrepreneurial ecosystems in
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universities, create jobs and boost the economy of the country. The research and innovation
including drug discovery in the path of COVID-19 should be supported with financial aids.
Collaborative interdisciplinary research should be encouraged in the field of pharmaceuticals
to motivate research and development. We should have a positive attitude and hope that this
period will pass. The faculties and mentors should support the students to tackle this tough
situation (7).
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Abstract
The COVID-19 pandemic will have extensive and continuous effects on population and
economies. Besides immediate impact on health, the socioeconomic cost of the pandemic is
also to be felt by different sectors of world, already seen as some radical changes in the way
businesses and economies function. Essential workers continue to fight this pandemic on the
front lines, while rest of us, mere mortals are adapting to lockdowns and social distancing.
The pandemic is overpowering and one of the most dreadful part for many people is the
feeling of absolute exposure in the face of widespread distress and suffering, specially food
crisis. Though staying inside and staying healthy are the most essential ways to stave off this
occurrence, we need to tag on as Wangari Maathai said in her Nobel Peace Prize speech,“In
the course of history, there comes a time when humanity is called to shift to a new level of
awareness, to reach a higher ethical ground. A time when we have to shed our fear and give
hope to each other. That time is now.”
Food crisis
The COVID-19 pandemic is not just a public health emergency, but the crisis goes far beyond
that. More than 2 million people across 200 countries have been impacted by the novel
Coronavirus pandemic, the world is presently knee-deep in uncharted waters, and the only
way to move forward is to embrace what can only be called, the new normal. It has impacted
policy and regulatory instruments, agriculture, manufacturing, transportation, services
besides impinging on psychology of citizens at large. It is different from other significant crises
such as World Wars or even cyclone, or tsunami owing to a total shutdown which the world
has never seen in the past. COVID-19 has changed daily reality in nearly every turn of the world
(1). But the fear in the minds of millions about access to food has made the situation even
worse. COVID-19 has thrown up a new set of challenges to farmers in India. The lockdown
imposed by the Indian government to curb the transmission of coronavirus, has coincided
with the time of harvesting of Rabi crops that sown in winters like wheat, barley, mustard and
peas (2). The lockdown has not only impacted the pace of harvesting but has also left farmers
with challenges in selling the produce, purchasing seeds and sowing the kharif corps or the
summer rainy season crops that majorly include rice, maize, pulses and groundnut (3).
According to experts, the pandemic has hit both Rabi and Kharif seasons impacting food
systems in the country as well as globally, and while this year there is an excess of food grain
stock in the country, disruption in the smooth movement of goods and services necessary in
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farming and marketing can pose risks to the nation’s food and nutrition security in the coming
years. Recently, the United Nations warned of disruption to food supplies and further loss of
incomes and livelihoods of up to 1.6 billion workers in the formal economy alone. Food banks
and community organizations are doing their best to help those in immediate need. But as the
pandemic collides with inequality and climate crisis, it’s clear we need major changes in our
move towards food and agriculture (4).
The food system was broken long before corona virus came along. The current crisis has
exposed the fault-lines and renewed urgency to tackle root causes. This means asking hard
questions and digging deeper for solutions. How worldwide 30% of food is getting wasted and
unhealthy food is fueling obesity and diabetes, while 820 million people don’t have sufficient
amount of food to eat? Why are millions being forced to choose between starvation and
COVID-19 (5)?
The industrial and commodity-based food system has failed to adequately feed many people
in this world. This isn’t due to a lack of food but due to the conditions of extreme inequality,
and the wrong type of food being produced, traded or promoted by powerful corporate
interests that control the food and agriculture sectors. COVID-19 has once again shown us just
how risky it is to let corporations be in charge of feeding people (6).
Changing of food system
An alternative vision of a more joint, socially just and ecological food system is gaining
momentum, where communities have control and power over how it is shaped. As public
money goes into economic improvement packages, some governments and organizations are
pushing for complete changes, so that communities can construct back with greater
resilience, better ability to cope with future shocks (5).
A resilient food system is a natural food system, designed to help people and the environment
rather than to make profits for worldwide corporations. It supports food justice with
communities exercising their right to cultivate, sell, and eat healthy food and acknowledging
differences such as category, background, and sexual category in shaping solutions to meet
their food needs. In some places, this evolution has already started (5,6).
Rights for food
We need a system that protects human rights, such as access to food and fair treatment and
identification for workers and respects the environmental restrictions. It’s called food
autonomy, and we all must unite together and support the shift towards a sustainable food
system that can support us during the COVID-19 crisis and beyond (5,7).
There are some parameters we need to change in our current food system:
1. Food should be considered an essential common good, not just another commodity, with
principles like food control a part of all crisis recovery package. The transition to
ecological food systems, away from manufacturing agriculture, is already happening in
some parts of the planet, now it must be funded, augmented and mainstreamed.
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2. All levels of government should have a role. Countries and cities need to be proactive
for making sure that people have access to food so no-one is left behind.
3. Food justice: Food anxiety linked to inequality, not lack of production. It’s a question of
justice. To ensure the right to healthy food for all, we need to agree to social measures like
universal basic income to help tackle poverty and redistribute wealth.
4. Essential workers should be valued and properly compensated. To strengthen our
capacity to cope up with current and future shocks, we need to value everyone in the food
industry as essential workers. People cultivating, producing, sharing, and distributing
food should receive a decent amount of income proportionate to their fundamental
functions and daily needs. Policies and rescue packages must invest in farmers, far
workers and other people who feed us to enable a just transition to a more ecologically
and socially resilient food system. Taxes, subsidies, and procurement policies must be
redirected to achieve these goals.
5. We use our power to accelerate change. In addition to holding governments to
account, the changes we make at household level can shift how society values food and
those producing food for the better (5,8).
Some practical actions we should take for better food:
Reduce food waste and shift our diet towards more local conservation, in season, and
mainly plant-based food.
When preparing meals at home, use raw and fresh ingredients rather than purchasing
suitable but packaging-heavy, highly processed pre-made food.
Get our hands dirty and appreciate how difficult, but also rewarding it is to grow food.
There is already a vivacious urban agriculture movement which cities need to support
more and help to strengthen further.
Connect more directly with local farmers and share with them the risks and rewards of
growing food through community to support agriculture. We should make sure that any
recovery plan also includes meaningful investment for such systems to make them even
more mainstream. So, let us buy more and more food directly from farmers who are
already doing agriculture for betterment of food system (5).
Conclusion
People are facing one of the most serious and indecisive crises in the current scenario. The
COVID-19 pandemic has reached all countries and even far-off populations like those living in
war zones and restricted conditions with poor hygiene such as refugee camps, putting the
lives of human beings at risk all over the world. This article jointly addressed how the present
disaster is affecting the right to food and food security from both producers and consumers
points of view, and how the existing social economy can play an important role to break the
existing commoditization of food and build legislation to support connecting farmers to
markets.
The challenge we face is how to build an alternative model of development, driven by the
needs of all people and communities around the world and the protection of our planet. The
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window of opportunity is now open to accelerate this process and get benefits from the
thousands of resourceful solutions being created within communities and make positive
changes which will be permanent.
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Abstract
COVID-19 is an infectious disease first reported at Wuhan, China in December 2019. As of 24
July 2020, a total of 15,686,274 cases and 637,242 deaths were confirmed in more than 227
countries and 26 cruise ships. This article aims at summarizing the situation “Beyond COVID19” with a view point on global economy, labour market impact, financial crisis, productivity,
capital stock, de-globalization and education strategies. The world aftermath the crisis may
look very differently with an altered lifestyle, which reshapes the long-term competitive
landscape. Therefore, there is a need for focusing on “Beyond COVID-19” and understanding
the changes ahead can help you to take new steps now.
Keywords: Covid-19, Economy, Education, Environment.
Introduction
The current pandemic exposed the vulnerabilities of our societies and the world will not be
the same after the pandemic ends. On the positive side, it also showed that the world can
adapt to rapid changes and systematic modifications. Currently, the world is experiencing a
paradigm shift in many sectors to contend with the situation.
Global economy:
The ongoing COVID-19 crisis exposed the fragile nature of the global economy, and the
interdependence of economies which exhibits a complex interaction between supply and
demand. Since, several economic activities are severely affected in sectors like tourism and
aviation, the possibility of returning to pre COVID-19 situation of supply and demand is bleak.
The job and income losses happened across sectors and slowdown of business makes the
expected recovery longer. Figure 1 illustrates the COVID-19 scenario, the measures adopted
globally and the subsequent impacts. It started with lockdown measures (Phase 1), causing
disruptions in supply with negative impact on demand due to confidence effects. The
negative consequences of lockdown on economy continues even after lifting of the supply
restrictions (Phase 2). While an increase in production is observed with ease in restrictions
during Phase 2, diminished purchasing capability of people due to job losses has resulted in
weak demand that dampens the recovery process. Cash flows of the businesses are severely
impacted and the credit availability becomes difficult with the chances of banks being hit by
increased NPAs (non-performing assets). Phase 3 may see rise in supply and demand,
supported by stimulus packages by governments, but may experience the scars of the shock
that have long lasting effect on the economy with labour, capital supply and productivity
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being the core factors. Even with direct/indirect COVID-19 preventive measures, it’s a more
likely scenario that most companies will not survive, and many families face revenue and
employment losses (1).

Figure 1: Facts of corona-economic shock and GDP level
Labour market:
The present pandemic is having significant, far-reaching and unparalleled job impacts. There
is usually some delay in transformation of slowdown in economic activity into a decline in
jobs, however, as a result of lockdowns and other interventions; the effect on employment
has been immediate and widespread throughout the current crisis. Declining jobs means
many employees around the world face a reduction or a loss of income in many cases leading
to deeper deprivation for them and their families (1).
Business:
In response to the present crisis, companies will consider their policy around the board. Here,
then, and beyond:
Take measures to stabilize your company, maintain continuity and crisis management. It
covers consumer and brand security, short-term financial activity, supply chain
management, employee wellness and workplace management, legal and contract conflict
resolution.
Focus on the next horizon, building client resilience to ensure you are going to be where
the situation continues, prepared for all tasks.
Ensure that you align with the beyond, by understanding the "new normal". Arise beyond
the crisis and reframe your future in alignment with it.
Education:
The UNESCO Statistics Institute allows for monitoring the number of learners whose schooling
has been interrupted. Through mid-February 2020, the national closures of schools and
colleges had impacted 300 million learners. After two months, the numbers have risen to 1.6
billion approximately, comprising 90% of the global student population across 192 nations.
Apart from the above, there were 140 million students staying in countries with regional
school closures. Currently, there are few countries with no schools closed. The global
statistics shows that the nation-wide school closures impacted around 155 million students in
pre-primary, 691 million students in primary, 537 million students in secondary and 191
million students in higher level education. (3)
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Focus on virtual teaching
We need to continue developing open educational platforms that enable high quality
learning tools to be available.
The research must be conducted to evaluate the current virtual teaching and learning
models, with a particular focus on their long-term sustainability.
We need to improve the online teaching skills of teachers and the capacity of qualified
staff to assist teachers and online systems.
Collaboration between universities, international organisations, civil society and other
stakeholders needs to be promoted to facilitate high-quality online learning across
society.
Planning and preparing for future crises on education (4)
Coordinate, plan and communicate
Maintain operational capacities during school closures
Provide constant support to teachers, learners and their community
Provide hygiene and health education
Prepare for re-opening school
Technology reshaping the working world:
COVID-19 will encourage rapid adoption of technology and dramatically transform the world
of work. Fear of contagion leads many to give up cash in return for digital payments. Social
distancing prompts organizations to embrace the unprecedented scale of video conferencing,
virtual classrooms and telemedicine. As the crisis continues, production of next-generation
remote work technologies may be accelerated. This cycle will reshape whole industries and
reframe the essence of learning and work. Companies should reconsider their strategy and
footprint on real estate, new models of collaboration and teamwork could arise, and online
learning could redefine education. Technologies which allow remote work and teaming also
increase the risk of isolation and loneliness, which can have an impact on individual wellbeing and productivity. Organizations would also need to combine acceptance of technology
with innovative strategies to retain a sense of culture and purpose. Technologies such as
virtual and augmented reality may be instrumental in achieving this balance (2)
Environmental consequences:
Once the governments enforced lockdown, the road traffic reduced to absolute minimum
with schools, offices and factories closed. Air traffic marginalized with reduced scheduled
flights by 60% to 95%. These developments have resulted in significant economic and social
shocks with diminished global productivity and employment rates, at the same time leading
to decreased greenhouse gas emissions and air pollution. The improved air quality was
observed primarily due to lowered pollutant levels of carbon dioxide (CO2), nitrogen oxides
(NOx), and particulate matter (PM) emissions from transport activities and industrial
activities, as shown in figure 2. Absence of environmental conservation staff has contributed
to the rise of illegal deforestation, fishing and hunting for wildlife. Dangers to the environment
and natural resource bases due to the coronavirus pandemic and consequential social and
economic impacts need to be taken into consideration (5, 6).
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Figure 2: Impact of corona on environment
Conclusion
There is very low probability of the growth trajectory beyond 2021 regaining the projected
future growth trajectory for non-corona scenarios. We have to face the challenges as the
current scenario may last longer, for which we need to create more awareness among the
people. The rapid paradigm shift happening in many sectors towards more digitalization may
affect the lower strata of people severely; hence steps have to be taken for individual
transitions into entrepreneurship. There will be lower investments leading to reduced
productivity and employability. However, on the brighter side there will be a boost in R&D
expenditure to provide solutions to make a more sustainable society in post corona times.
References
1. Hugo Erken et al. Looking beyond the COVID-19 crisis. Rabobank Rabo Research - Economic
Research.2020; April 30.
2. Beyond COVID-19 What will define the “new normal. https://assets.ey.com.
3. In Charts.COVID-19 impact on global trade, education and crime. Money control News. 2020; June 02.
4. Five steps to support education for all in the time of COVID-19.2020; April. http://www.iiep.unesco.org.
5. Robert Hamwey. UNCTAD, Environmental impacts of coronavirus crisis, challenges ahead. 2020; 20 April.
6. Manuel A, Zambrano-Monserrate, María Alejandra Ruano, Luis Sanchez-Alcalde. Indirect effects of COVID-19 on the environment. Science
of the total environment. 2020; 728: 138813.

APTI Women's Forum Newsletter, Aug - Oct 2020 | 49

Community Pharmacists as Frontline
in the fight against the novel Corona
Virus Disease -19 (COVID-19)
Dr. Manisha Pandey &
Dr. Rohit Kumar Verma
Faculty, School of Pharmacy, International Medical University,
Kuala-Lumpur, Malaysia -57000
For correspondence: manishapandey@imu.edu.my;
rohitkumar_verma@imu.edu.my

This article focuses on the contribution of community pharmacists in the emergency
considering recent pandemic COVID-19 across the globe, where these pharmacists proved
them as Frontline health providers.
Frontline Health Care Workers, who are they?
The term “frontline workers” describes health care workers that provide routine and essential
services in medical practice (1). According to the Frontline Health Workers Coalition, “They are
often based in the community and come from the community they serve, they play a critical
role in providing a local context for proven health solutions, and they connect families and
communities to the health system. They are the first and often the link to health care for
millions of people, are relatively inexpensive to train and support and are capable of providing
many life-saving interventions (2).
As a frontline worker, it takes great commitment, understanding, and empathy to support an
individual who has survived a life-changing medical emergency. Pharmacists' roles are
evolving and witnessed along with an ever-changing health care environment, spurred by
advances in technology, greater patient involvement in their care, and a greater focus on
reducing costs and improving health outcomes.
How are these community pharmacists contributing to COVID-19 pandemic?
In COVID-19 pandemic, community pharmacists across all regions of the world including Asia,
Africa, North America, South America, Antarctica, Europe, and Australia observed and
witnessed to help the public to combat COVID-19 pandemic. In the press release, PGEU
President Duarte Santos stated “In this unprecedented public health emergency the dense
network of pharmacies nearby the people are playing a vital role in supporting local
communities. Community pharmacists are providing high-quality reliable information to the
general public avoiding unnecessary scares and relieving pressure on the rest of the health
care system”.
Pharmacists are one of the first points of contact between the patients and the health care
system and they play a key role in the identification and management of potential cases of
COVID-19. Like all the other frontline healthcare providers, they need to be protected against
the high risk of being exposed to the virus (3).
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An executive summary released by APHA (American Public Health Association), stating that
the COVID-19 pandemic continues to put an enormous strain on America’s healthcare system,
and the supply of qualified healthcare providers is becoming increasingly limited.
Pharmacists are currently among those healthcare professionals on the front line, providing
essential healthcare services during this time. Pharmacists are among the nation’s most
accessible healthcare professionals, with 90% of Americans living within 5 miles of a
community pharmacy. They are medication experts, providing patient care in a variety of
settings, including hospitals, clinics, community pharmacies, long-term care, the medical
home, and physician offices (4).
Ken Thai, PharmD, president of the California Pharmacists Association (CPhA) stated in Drug
topics, as grocery and convenience stores are forced to limit access, many neighborhood
independent pharmacies are the last community resource for basic hygiene and
health needs.
“Pharmacists can provide direct clinical consultation on managing symptoms with over-thecounter medications and be a direct line to primary care providers to authorize necessary
refills for patients,” he wrote. “As the ability to test for active infections, immunizations, and
treatments for COVID-19 become available, having access to a neighborhood pharmacy
(usually within 5 miles or less) will increase access significantly thereby affording the state the
ability to quickly and successfully beat this pandemic.” Drug and supply shortages remain a
concern. Dr. Thai explained the 3-pronged considerations in identifying drug shortages:
“There are 3 areas to consider with potential drug shortages to the COVID-19 outbreak:
symptomatic treatment, maintenance of chronic health conditions, and disease
treatment.”(5)
A press note from India stated that Pharmacies are holding fort with whatever they have.
Trying to remain safe from an unseen enemy - the COVID-19 or SARS-CoV-2 - is a major
challenge. “It is an occupational hazard. It is possible that customers who come to us may
have a cold, fever or a cough, but we don’t know. Those working at the store are very
vulnerable to getting infected. All of us are wearing masks but we fear it’s not enough,” said
Bharat N., who runs a medical store in Rajajinagar (6).
Are these pharmacists at risk of COVID-19?
Pharmacy staff conducting COVID-19 testing and other close-contact patient care procedures
that will likely elicit coughs or sneezes (e.g., influenza and strep testing) should be provided
with appropriate PPE. Staff who use respirators must be familiar with proper use and follow a
complete respiratory protection program that complies with the OSHA Respiratory Protection
standard (29 CFR 1910.134). Staff should also have training in the appropriate donning and
doffing of PPE (7).
42 year old Italian pharmacist shared his concern, he says, from the height of his eighteen
years of experience in the Red Cross and with tears in his eyes when he thinks of his family, his
daughter whom he hasn't seen for three weeks. I do shifts that start at 7 in the morning and
end late in the evening, I only see my daughter via Whatsapp, the same goes for my parents; I
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have the nightmare of being a vehicle of the virus to someone else. Here where I work, we all
cry in secret, every day, in the morning when we open and in the evening when we go home.
We try not to show each other to keep morale high but the situation is really difficult and
people have not yet understood that they have to shut themselves up at home (8).
Advice for community pharmacies on COVID-19 released by NSW, Australia for general
precaution and hygiene stating that “When someone who has Coronavirus Disease 2019
(COVID-19) coughs or exhales, they release droplets of infected fluid. Most of these droplets
fall on nearby surfaces and objects – such as benches or telephones. People could become
infected with COVID-19 by touching contaminated surfaces or objects – and then touching
their eyes, nose or mouth. If they are standing within 1.5m of a person diagnosed with COVID19 they could become infected by breathing in droplets coughed out or exhaled by the
infected person. In other words, COVID-19 spreads similarly to all respiratory viruses like the
common cold and influenza.
Most persons infected with COVID-19 experience mild symptoms and recover without medical
intervention. However, some go on to experience more serious illness and may require
hospital care. The risk of serious illness rises with age: people over 40 seem to be more
vulnerable than those under 40. People with weakened immune systems and people with
chronic conditions such as diabetes, heart, and lung disease are also more vulnerable to
serious illness or complications. Infection prevention and control precautions for COVID-19
will also help prevent the spread of other common infections that present to pharmacies and
protect your patients and staff. Community pharmacies are recommended to implement
these precautions and hygiene measures as soon as practicable (9).
Pharmacies are the most accessible health care units for patients in Canada. A Pharmacy is
often the first point of contact for people who are sick, which may include the new
coronavirus infection. Pharmacy staff (pharmacists, technicians, assistants, clerks, and shelf
stockers) therefore are potentially at risk of exposure to the new coronavirus. Some of the
pharmacies, traditionally don't employ any protective measures to isolate or at least partly
separate the environment between the client and the pharmacy staff during an interaction.
On the other hand, very few community pharmacies have been employing effective isolating
equipment such as glass boards or security screens between clients and the service providers.
Others, commonly use semi-protective measures such as high counters. Nonetheless, none of
these measures seem to be designed for disease transmission prevention purposes. Rather,
the motives have been patient information protection and violence prevention (10).
Guidelines for pharmacies to combat with COVID- 19
As a vital part of the healthcare system, pharmacies play an important role in providing
medicines, therapeutics, vaccines, and critical health services to the public. Ensuring the
continuous function of pharmacies during the COVID-19 pandemic is important. During the
pandemic, pharmacy staff can minimize their risk of exposure to the virus that causes COVID-
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-19 and reduce the risk for customers by using the principles of infection prevention and
control and social distancing.
This guidance applies to all pharmacy staff to minimize their risk of exposure to the virus and
reduce the risk for customers during the COVID-19 pandemic (7,11,12).
1. Centre
for
Disease
Control
and
Prevention
(CDCP
(https://www.cdc.gov/coronavirus/2019-ncov/healthcare-resources/pharmacies.html)
2. The pharmacy guild of Australia- Covid-19Pandemic Planning And Guidelines,
Information
and
guidance
for
community
pharmacies
in
Australia
(https://www.guild.org.au/resources/business-operations/covid-19/covid-19-guide-forcommunity-pharmacy)
3. NHS
England
COVID-19
community
pharmacy
guideline
(https://www.guidelines.co.uk/infection/nhs-england-covid-19-community-pharmacyguideline/455167.article)
4. International Pharmaceutical Federation (Fip Health Advisory Covid-19): Guidelines For
Pharmacists And The Pharmacy Workforce (https://www.fip.org/files/content/priorityareas/coronavirus/COVID-19-Guidelines-for-pharmacists-and-the-pharmacyworkforce.pdf)
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Abstract
The COVID-19 pandemic has become the leading societal concern not only as a public health
concern but also affecting the society as a whole. We sought to summarize the most affected
sectors like economy, healthcare, education system, and environmental concerns beyond the
COVID-19 pandemic. The article also gives insights into the strategies to be followed and
implemented in the future to deal with such unexpected pandemics. Persistence and
adaptability during this time of challenge are attributes that we as citizens can demonstrate
more readily and face it with self-reliance and assurance.
Introduction
The COVID-19 pandemic has been regarded by humanity as the world's most important global
health calamity since the 2nd World War. The World Health Organization (WHO) named it the
COVID-19 (Coronavirus 2019)- a novel infectious respiratory disease which was first reported
in Wuhan (Hubei Province, China) in December 2019. The new class of coronavirus called
SARS-CoV-2 (severe acute coronavirus syndrome 2) is responsible for this disease. The present
COVID-19 outbreak has infected more than 16 million people and killed more than 600,000
people in more than 200 countries worldwide, according to the WHO’s report as of 29 July
2020. No commercially approved antiviral drugs or vaccines effective against COVID-19 have
been reported to date. It has quickly spread around the world posing enormous challenges to
human health, economics, and the environment (1). Furthermore, it also led to social
consequences and uprisings that were unprecedented. Over 4 billion people are today
estimated to be affected by drastic restrictions of social relationships and movements. In
addition to the previous decades, the pandemic has triggered a global economic crisis, which
will be felt over the coming years (2). The Indian economy also has been largely disrupted post
coronavirus pandemic. It was observed that unemployment rose from 6.7% on 15th March to
26% on 19th April in just one month. An estimated 14 crore people lost jobs while many more
lost their pay during the lockdown. In the first 21 days of full lock-up announced after the
coronaviral epidemic, the Indian economy was projected to lose over 32,000 crores per day
(3). The most affected sectors beyond COVID-19 pandemic includes the following:
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1. Healthcare needs
Healthcare workers such as doctors, nurses, and pharma professionals are at significant
risk of adverse mental health outcomes during the COVID-19 outbreak. Long working
hours, risk of infection, shortages of protective equipment, loneliness, physical fatigue,
and separation from families contribute to this issue. Economic support alone will be
insufficient as a response to the larger impacts of COVID-19 in India. Even in years when
the economy has grown rapidly and despite the existence of a large-scale program to
provide nutritional supplements, India has among the world’s highest malnutrition rates.
Nearly one-third of the world’s stunted children live in India and malnutrition is a leading
cause of child mortality. The combined effects of COVID-19-induced disruptions in the
delivery of essential commodities and services, an increased burden on the health system,
and an economic slowdown have grave implications on malnutrition rates (4).
2. Education
The education system has been severely affected due to the COVID-19 pandemic,
including teaching and evaluation methods. Online methods of teaching can only be
adopted by a few private schools. On the other side, the low income private and
government-owned schools, who do not have access to e-learning options, are shut
down. Students have no longer access to good food during this time and are subject to
economic and social pressure, in addition to the missed educational opportunities. Work
from home, particularly for service organizations, has become common during this lockout era. Also, colleges had to close down immediately, under the government orders, thus
requiring them to find newer alternatives like virtual classrooms which have way forward.
The pandemic has also seriously impacted the higher education market, which is vital to
the economic future of a nation. Many Indian students who joined universities abroad,
especially in countries most affected by the pandemic like the US, the United Kingdom,
Australia, and China are barred from leaving these countries now. If the situation
continues, the decline in international higher education is expected. At present, the video
conferencing technologies like Zoom and Webex are now the lifeline of universities. But
teachers are still striving to build the same intimate interactions with students as they
may have in a classroom context.
2.1. Negative impact of COVID-19 on the education system
2.1.1. Passive learning by students
The abrupt change into online learning without prior preparation in countries like India
that were not ready for online learning and did not train for such a model has to place
most of the students in a position to become passive learners and they have found to lose
interest due to their short attention span.
2.1.2. Inexperienced teachers for online curriculum
Virtual studying is a new approach and not all teachers were ready to switch from face to
face to online training. So most teachers just lecture on video platforms like Zoom that
may not be real online learning.
2.2. The positive changes what we can implement in the future are:
2.2.1. Expansion in learning material
Universities and colleges have a great opportunity to improve the quality of the teaching
and study material. When mixed learning is the
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dominant learning style, new approaches can be discovered to plan and deliver quality
content, and the use of learning management systems will provide greater flexibility and
accessibility for educators.
2.2.2. The increase in collaborative work
The teaching community in India was largely isolated. There is a new chance to learn and
collaborate in new ways and even to be commercialized (5,6).
3. Environment
The air around us was rendered very dangerous due to the number of greenhouse gases
released over the centuries before the onset of the COVID-19 pandemic. Due to the
depletion of resources such as air, water, and soil, environmental damage occurred fast.
However, post coronavirus lockdown, tremendous changes were observed in the
environment and the improvement in the quality of the following was observed.
3.1. Air Quality
Amid the lock-down, people traveled less, whether by themselves or by trains or by
planes, in many countries. Also, factories have been abandoned and are unable to
function. When the emission of nitrous oxide declined substantially, the pollution
dropped drastically.
3.2. Water Quality
The rivers have become so clear in places like Venice that fish can be seen and water
levels have risen. Without a doubt, even the seas regenerate and aquatic life prospers as a
result of lesser human footfall. Because no boats were available on the rivers and
waterways, the water quality rejuvenated significantly.
3.3. Effect on Aquatic life
As far as aquatic life is concerned, there was a decline in fishing post lockdown thereby
increasing fish biomass which had almost been depleted before due to overfishing.
Moreover, animals were seen roaming freely everywhere and even seagulls have been
found going back to areas to lay eggs which they had avoided once due to human
interference (7).
Conclusion
The next health issue, although not exactly sure when, is likely to follow a trend close to what
COVID-19 has demonstrated. We can, however, learn lessons that may require us to reevaluate
future programs' benefits and costs. We have unexpectedly gained greater significance as we
are improving our health system and the quality of our public services, social lines, good
welfare, our disparities, and re-evaluating essential staff.
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Abstract
SARS-CoV-2 has become a pandemic in 2020 worldwide. Despite of exploration of many
therapeutic options for SARS-CoV-2 the need to develop new complementary medicine or
provide suitable supportive therapy still exists. The basic features of acute respiratory distress
syndrome have been reported majorly due to disturbances in immune homeostasis or due to
microbial dysbiosis. Many studies reported altered gut microbiome in COVID-19 patients. As a
part of that, probiotics occupied a chance as supportive therapy along with antiviral agents
and immunomodulators due to their prominent role in maintaining gut lung axis.
The incidence of COVID-19 is rising day by day. The development of this illness was observed
more in elderly who are suffering with chronic dysfunctions such as hypertension,
hyperglycemia, respiratory and cardiac problems and cancer (1). The mechanism by which it
is interacting with human immune system or how it is invading our body still remains unclear
due to it novel attributes. As of now, due to unavailability of any vaccine for COVID-19
strengthening /supporting the immune system seems to be the only basic protective measure
against this outbreak. Scientific evidences substantiated that probiotics can be used to
strengthen the immunity. Use of probiotics is recommended by two commissions of Chinese
Government, namely, National Commission for Chinease Health and National Administration
of Traditional Chinease in COVID-19 patients due to its ameliorating effect on SARS-CoV-2
altered lung and gastrointestinal microbiome. Reports evidenced that decreased levels of
Lactobacillus and Bifidobacterium were observed due to disturbed intestinal dysbiosis n
COVID-19 patients. Hence, it needs some nutritional supplementation with probiotics to
balance intestinal microbiota, thereby reducing the risk of secondary infections (2).
The potential targets for corona viruses are lungs due to high expression of ACE2 and DPP4 in
AT2 receptors and T cells and in ANPEP present in macrophages. The SARS-CoV-2 was found
to be highly active after binding to the ACE receptors which were abundantly present in nasal,
lung, kidney and gastrointestinal tract. SARS-CoV-2 influences the gut lung axis and leads to
dysbiosis and further dysregulation of normal functions of microbiota (3). The lung dysbiosis
in infections proceeds to intestinal dysbiosis and also affects immune response in liver, kidney
and heart.
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The high expression of SARS-CoV-2 was observed majorly in lung pneumocytes and intestinal
surface enterocytes in patients with corona. This might be the reason for the disturbance in
gut lung axis due to enterocytes and pneumocytes which act as cell reservoirs of SARS-CoV.
Loss of ACE2 functions leads to dysregulation of innate immunity, conserved gut microbiome,
misbalanced aminoacid balance in intestine and depletion of antimicrobial peptides. Mucosal
infiltration of macrophages, neutrophils and T cells was observed in SARS-CoV-2 condition
due to induced ACE2 and transmembrane serine protease 2 mediated acute inflammatory
response (4). In general the microorganisms generate two kinds of patterns such as
microorganism-associated molecular patterns (MAMPs) as well as pathogen-associated
molecular patterns (PAMPs). These patterns evoked many immunological reactions through
toll-like receptors (TLRs) and nucleotide-binding receptors (NODs) related to pattern
recognition receptors (PRRs) depends on the types of cells, ligands and receptors helped
during the viral and secondary infections.

Figure 1: Impact of SARS-CoV-2 on Gut Lung Axis

Microbiota related to complex community of microorganisms localized on mucosal surfaces
of human organs. In particular commensal bacteria placed a role in human immune system
via metabolic and immunomodulatory functions and also protective against the pathogens
(5). These bacteria are responsible for maintaining or balancing the host immune system both
in healthy and disease conditions. Eg. lactic acid produced from the Lactobacilli triggers the
natural killer cells to act against the viral immune response, control over the release of
proinflammatory cytokines and up regulation of cell mediated cytotoxicity. The dynamic
commensal microbiota system in the gut switches by replicated virus to provide actions to
Bacteroides dorei, Bacteroides thetaiotaomicron, Bacteroides massiliensis, and Bacteroides
ovatus and all these were found to associated with down regulation of expression of ACE2 in
colon of murine models (6).
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Abundant levels of Coprobacillus, Clostridium ramosum, and Clostridium hathewayi were
reported in COVID-19 condition and their levels can be correlated for the severity of infection
but no prominent correlation can be made with Faecalibacterium prausnitzii. It was also
observed that the persistent loss of symbiosis and dysbiosis occurred even after recovery
from COVID-19.
Infectious conditions leads to hyper permeable gut and reaches to lungs via blood such
condition enhances the microbiota with Bacteroidetes and Enterobacteriaceae. The bacteria
translocates from the colon wall to lung and finally acute pulmonary infection due to
increased permeability of alveolar capillaries. Tolerance of immune system is maintained by
commensal bacterial in lung dendritic cells and alveolar macrophages directed to induce the
Tregs, PEG2, TGF-β, IL-10. The mechanistic production of granulocyte macrophage colony
stimulating factor (GM-CSF) results due to the respiratory infections caused with
Streptococcus pneumoniae and Klebsiella pneumonia. Bifidobacterium animalis is likely to
prevent the replication of coronavıruses by reducing ER stress-related autophagy over the anti
interleukin-17 effect (7). Patients in critical respiratory distress got cured with probiotics with
less ventilatorsupport compared to placebo (8).
Significant reduction of probiotic levels were observed in COVID-19 patients with
Bifidobacterium, Lactobacillus, and Eubacterium, and increased proportion of conditioned
pathogenic bacteria Corynebacterium of Actinobacteria, Ruthenibacterium of Firmicutes and
appearance of fungi Candida and Saccharomyces cerevisiae, Aspergillus and Kluyveromyces.
Hence, the prophylactic use of probiotics is suggested in SARS-CoV-2. The usage is to maintain
eubiosis, gut lung axis and gut associated lymphoid tissue (GALT) to fight the entry of virus
into enterocytes and pneumocytes (9). Possible therapeutic and protective effects of probiotic
bacteria on the immunological mechanisms may be important for development of future
treatment and preventive modalities for COVID-19. The metabolomic profiling of sputum,
saliva, feces and BAL fluid are necessary to know the status of microbiome related cytokine
molecular responses to provide the probiotics related therapeutic approach in COVID-19 and
to prescribe the appropriate supporting therapy along with primary therapy.
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In a rapidly revolutionizing world, the pandemic COVID-19, has led to serious threats of
retrenchment. Amidst this pandemic, the healthcare sector has faced huge downstream impacts
collectively encompassing unprecedented shortage of medical devices and medicines,
increasing mortality of doctors and healthcare workers, relocation of medical practitioners and
educators, closure of medical schools to maintain social distancing, virtual conferences and
symposiums and economic burden on pharmaceutical industries. This is a kind of crisis, our
generation has hardly experienced before. A critical concern during such crisis is the poor
immediate response and dearth of meaningful data from initial foyer of infection. Being a
precipitous outbreak, which directly or indirectly affected almost every human being on earth in
a short span, has created historic financial pressure on hospitals and healthcare industries. But
as correctly said “Necessity is the mother of invention”; Health care crisis, lockdown and
economic impact associated with COVID-19 have forced us to re-think and re-shape our current
healthcare infrastructure.
Ironically, we are equipped with technologies to forecast natural calamities but are at the
nascent stage to predict a pandemic like this. The problem with infectious diseases is the
unpredictability as well as the numerous factors which play a role in symptomatic/asymptomatic
transmission, infection and pattern of mortality. Currently, with normalizing curve and waning
new cases, the country unfolds its plan to gradually reopen. Thus, healthcare leaders are majorly
focused on embracing new opportunities to withhold the situation they are expecting over
upcoming months. While prospects of the post-pandemic period remain highly uncertain,
scientists and healthcare providers are tackling the current scenario of how to accommodate
such large number of patients, prevent nosocomial transmission of COVID-19, predict such
pandemic in future and strategies to combat it. Some affirm that intelligent and speedy
technologies can potentially circumvent such crises by providing people ways to adapt
physically and logically to the transforming circumstances.
Artificial intelligence (AI) is one such technology gaining wide acceptance and known to be most
important technology of our time. It is showcasing a meaningful impact on every industry and is
changing the way we think about the future. AI can be classified as a kind of computing which
permits machines to input, to act or react analogously to humans by performing cognitive
tasks.In conventional computing, input-output is based on pre-installed or hand-coded
information where machine learning, artificial intellectual function and independent intelligence
are missing.
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Therefore, in case of an unexpected event, traditional computing may not react accurately. In
an AI approach, machines are designed to constantly learn like our immune system, analyze,
interpret, and provide a solution. There are various models for AI which could help transform
healthcare e.g. Internet of Things (IoT) based on Bayesian network (BN). IoT based quality data
input can be helpful in risk analysis and strategies to break transmission chain. Furthermore,
the market size of AI in healthcare industry was 1.3 billion USD in 2018 which is estimated to
peak up to 13 billion USD by 2025. It is believed that the market growth for AI will accelerate at
a CAGR of 28 % post-COVID-19. Healthcare personnel have already started exploring novel
ways to embrace AI in different sectors for restoring the loss incurred during COVID-19. AI for
years has transformed the field of healthcare in drug discovery, precision medicines, imaging
industry, genomics and personalized treatment therapies for patients. Moreover, there is a
rising demand for AI to perform data mining, potentiate the speed of delivering healthcare
services, assist in repetitive tasks and produce novel, promising applications in diagnostics and
monitoring. In order to balance out the detrimental prospects of post-COVID-19, uplifting the
already existing AI technology and improvising in the right direction to potentiate its benefits is
very crucial (1-3).
Telemedicine has served as a boon for healthcare sector during this pandemic. Its definition
itself stipulates utilizing broadcast communications and electronic data to serve and support
long-distance medicinal service, patient, health-related education, and organizations. A recent
study with 56 driving healthcare organizations, Tata consultancy services discovered 86 % of
these organizations had just adopted AI and claim to spend about $54 million on it by 2020.
Entailing social distancing to be the main objective post-COVID, utilizing this established
approach by combining with AI technology would broaden the horizon. Some of the promising
approaches include telemedicine digital solution with integrated patient EMR/EHR, medical
devices and sensors connected via cloud such as Spo2, BP, ECG, pulse, temperature, blood
sugar which would share information between machine and doctor which adds value to
monitoring patient’s health remotely. Currently, Al in telemedicine is directly supporting
inventions in the areas of telepsychiatry, teleradiology, telepathology and teledermatology.
Clinicians are also utilizing google based AI to analyze and treat diabetic retinopathy remotely.
Mobile health apps have already prospered as the future of digital telemedicine services (4-5).
Bio-surveillance is gradually becoming more popular and its integration with AI can serve as a
big driver in early detection. For instance, a camera with a thermal and facial sensor can easily
predict fever even if people are wearing masks. However, currently, bio-surveillance is neither
well-coordinated system nor used at its fullest potential. With an advantage of the digital
revolution in data processing, analytics, and utilization in the past two decades, integration of
bio-surveillance with AI could be solution to many of the problems we faced recently.
Currently, on many occasions, a patient ignores the symptoms and avoids visiting a physician
unless it becomes worst. Then, starting from a physician’s appointment to diagnosis and
treatment takes weeks. By integrating AI with bio-surveillance, such a timeline can be reduced
to a great extent. We wouldn’t be surprised if in the near future, physician calls an individual
based on his/her vital signs automatically updated on the google or icloud and discuss a
probable illness and guide the person on what to do.
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Smart wearable devices could potentially serve as home-use diagnostics e.g. smartwatches
which can help reform the diagnosis and role of physicians in post-COVID time. Smartphones
with number of health-related applications and smart-watches are the well-known examples
of gadgets that produce continuous streams of data of vital signs of a person or patient and
help us understand the progression of disease. AI could be helpful in diagnosis, blocking
transmission and treatment course. Previously, researchers have used facial temperature,
heart rate and respiration rate to effectively classify individuals with greater risk for influenza
using neural network and fuzzy clustering method. Recently, Luminostics revealed plans to
test smartphone optics combined with an affordable adapter in combination with “glow in
the dark” nanochemistry and signal processing AI. FDA is also encouraging the use of AIbased devices in delivering therapy by patients themselves. FDA has released guidelines that
are suitably tailored for “Software as a Medical Device (SaMD)” to ensure that safe and
effective technology reaches patients and healthcare professionals. AI software has the
potential to clear and identify medical issues more rapidly than humans making it time
effective during critical situations. A Canada-based AI platform uses a multilingual virtual
healthcare agent that can answer queries related to COVID-19, generate information,
recommend appropriate care and protection measures, and even monitor symptoms. The
overall success of AI-based telemedicine during the post-COVID era would rely on how
promptly healthcare individuals and patients would readily adopt this comprehensive yet
effective digital platform for offering services to build trust and security within the society (67).
The major impact of COVID-19 underlies how employees work and live while maintaining
social distancing. Keeping that in mind, advancements in robotic and drone technology in the
consumer world would minimize the direct interaction of people with one another. Some
start-ups are judiciously working on developing AI-based robots. The current global condition
is encouraging combinatorial developments of robots and AI to save lives and minimize
human exposures. Robots need to be programmed such that they are adaptable, semiindependent, collaborative and seamlessly working. In the healthcare sector, robots can act
as an interface between patients and doctors wherein robots can self-autonomously carry
diagnostic and treatment procedures thus reducing the risk of transmitting infections. AIbased robots can widely be used in disinfecting surfaces, hospital rooms and facilities and
also delivering medicines without human participation. A newer technology involves savvy
machines like eldercare-assistive robots that are semi-independent and have built-in sensors
to comprehend their surroundings. They have sensors to remind patients to take
medicaments, play music and and videos, send and receive messages and can also sense and
report falls and unusual activity. Newer proposed robotic models that would assist in
identifying a suitable vein and draw blood, a disposable robotic system navigating complex
blood vessels and imaging technology detecting problems while dialyzing kidney can prove
highly valuable. This would allow healthcare personnel to maintain a distance from the
infected patients during the procedures. Robots to accurately analyze and count the items on
shelves would help human workers to engage in different tasks like customer service,
restocking ultimately minimizing errors.
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One report also suggests the development of a robotic arm which could detect and kill the
coronavirus and other microscopic threats by using disinfectants in such high-risk areas. The
drone represented by Volansi company that would effectively hand off samples from patients
to the testing labs could potentially be helpful in post-pandemic days. There are also reports
that AI could help develop vaccines by examining virus components to cure COVID-19 patients
(2, 8).
Talking about pharmacy, patient care has changed progressively with digitalization and
advanced therapeutics over the past couple of years. As technology has dominated everyone’s
life, it is natural for the healthcare field to also incorporate more technology and AI to improve
patient outcomes. Pharmacy has implemented technology well through drug information sites
that pharmacists can use. This allows for the development of health care plans for individual
patients much faster due to embedded calculators for renal function, liver function and ideal
body weight. These drug information sites can be loosely categorized into machine learning
because they have “learned knowledge” which also allows pharmacists to check
compatibilities for IVs and give definitive answers backed by trials. This is much more effective
than reaching for a hard copy drug handbook, which would get updated on a fixed schedule
every year rather than being updated daily with new medications that are approved by the
FDA. But, during COVID-19, we observed several changes in pharmacy practice which has
provided thrust for maneuvering a new trajectory for the future of pharmacy. Many hospitals
and health care facilities developed screening tools for employees to be able to recognize
symptoms of COVID-19. This allowed for patients to be referred to employee health services for
immediate testing; such tools were developed when NYC had the highest demand for testing
not only for patients but also for health care workers. This initiative for screening essential
workers is still utilized by employees before each shift to determine whether they are “cleared”
to report to work. It gives employees peace of mind that they can protect their patients, deliver
quality care as well as have access to testing. Telemedicine was expanded for cancer patients
to continue them with their care team without unnecessary travel to the health care facility.
This was a way for the care team to monitor their patients and make necessary adjustments as
much care was completed through telemedicine or an outpatient basis. Monitoring COVID-19
patients on a telemedicine basis was one of the approaches many pharmacies have adopted to
avoid face to face interaction. Benefits and successful implementation have increased the
likelihood that telehealth practice will become more common going forward. In order to
transfer medical information for delivering education and clinical services, telehealth utilizes
information and communication technologies. The COVID-19 epidemic showed everyone in
healthcare that no matter how far we’ve come, there is always room for improvement.
In case of education system, introducing adaptive learning offers a personalized approach for
students to access to a wide variety of learning materials and inform educators about the
progress of each student from their learning experiences. Adaptive learning is categorized as an
important application of AI. Robot tutors have previously been adapted to solve problems to
facilitate individual self-regulated learning which is tailored based on an individual’s needs.
Reports discussing support vector machine (SVM) and artificial neural networks (ANN) for
reviewing curriculum of medical students can also prove beneficial.
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By employing AI in performing time-intensive tasks and making problem-solving more efficient,
administrative staff could re-focus their skills in improving student experiences.
Drug discovery and development is one of the key elements of healthcare. AI has surprised us
with some innovation in this field and with rapidly transforming the filed drug discovery, AI
could potentially minimize time, effort and expenses of new drug discovery. According to a
recent report, more than 200 start-up companies are aiming to explore AI in the Drug Discovery
process. Some of the widely used AI applications in drug development include predicting
synthetic pathways for drug-like moieties, protein characterization and efficacy, exploring
pharmacological properties and drug-target association. AI can also potentially assist in
identifying new targets and pathways by adopting omics analysis. Major pharma companies
are collaborating with AI start-ups like Exscientia and BenevolentBio for identifying novel
targets and molecules to inhibit it. A cloud full of data from clinical trials, patents, research
papers, human disease genomics and patient records could serve as feed to AI. Lately,
development of “Robot scientist” which can complete thousands of experiments has
engendered huge curiosity and interest. Drug repurposing, a widely accepted strategy creates
indefinite opportunities for additional revenue for developed pharmaceuticals. Google’s deep
mind researchers have been exploring AI to predict the structure of proteins linked to
coronavirus to help in repurposing drugs and invent new drug molecules. Moreover, the
relevance of AI predictive modeling in selecting the right patient population would
substantially increase the success rate of clinical trials. Many facets of conducting clinical trials
remotely through digital devices have evolved. Virtual clinical trials would be advantageous to
pool potential candidates, increase patient compliance and enhance efficacy. Lastly,
pondering about the huge loss in revenue during current crisis and aftermath, applying AI to
improvise and examine procedures across pharma supply chain including manufacturing,
assessment of supplier reliability, supply and demand forecasting and inventory optimization
will enormously value the pharma companies (9, 10).
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https://doi.org/10.1038/d41586-018-05267-x.
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Women Achievements
Dr. Smitha Gandra from Marathwada Mitra Mandal's College of Pharmacy, Thergaon, Pune,
Maharastra received a grant from RGSTC (Rajiv Gandhi Science and Technology Commission) Government of Maharastra for an amount of 16.7 Lakhs for the proposal entitled “Development
of Transdermal Drug Delivery System of Iron Using Natural Skin Permeation Enhancers.
Indian Patent granted for invention entitled “HIGHLY POROUS TABLET” – July, 2020.
Inventors: Dr. Vandana B. Patravale, Professor of Pharmaceutics, Department of
Pharmaceutical Sciences and Technology, Institute of Chemical , Mumbai.
Dr. Vandana B. Patravale, Professor of Pharmaceutics, Department of Pharmaceutical Sciences
and Technology, Institute of Chemical Technology, Mumbai, received a collaborative Core
Research Grant for INR 62,87,720/- from SERB for a project entitled “Development and
evaluation of a carrier based novel foot-and-mouth disease virus vaccine for non-parental
delivery”.
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Industry Roundup
27 June, 2020: The Union Ministry of Health & Family Welfare released an updated clinical
management protocol for managing COVID-19 cases which advises the use of Dexamethasone
as an alternative choice to Methylprednisolone to manage moderate to severe cases of COVID
19. Dexamethasone, a corticosteroid drug having anti-inflammatory and immunosuppressant
effects is part of the National List of Essential Medicines (NLEM). It has shown to reduce
mortality by about one third for patients with COVID-19 on ventilators, and by about one fifth
for COVID-19 patients being maintained on oxygen therapy.
27 June, 2020: BerGenBio ASA, a clinical-stage biopharmaceutical company developing novel,
selective AXL kinase inhibitors for severe unmet medical need, announced positive clinical and
translational data from Cohort B, stage 1 of in the phase II trial (BGBC008). The cohort of the
trial involved evaluating bemcentinib in combination with MSD's Keytruda (pembrolizumab) in
previously treated non-small cell lung cancer (NSCLC) patients with confirmed progression on
prior immune checkpoint therapy.
26 June, 2020: University of Petroleum and Energy Studies (UPES), Dehradun has developed
telemedicine app ‘Spotdoc’ to predict COVID-19, an AI based analysis of symptoms. The app
helps in AI based prediction of disease based on immediate symptoms that enables the patient
to predict COVID-19 symptoms. The app includes features like monitoring blood pressure and
heart rate along with SOS call for ambulance. The app uses AI to do an immediate prediction of
the diseases and suggests specialists who can be helpful in treating the symptoms.
24 June, 2020: Zydus Cadila has received US FDA approval to market meclizine hydrochloride
tablets in the strengths of 12.5 mg and 25 mg. Meclizine is an antihistamine that is used to
prevent and treat nausea, vomiting, and dizziness caused by motion sickness and loss of
balance (vertigo) caused by inner ear problems. This drug will be manufactured at the Zydus
Cadila 's manufacturing facility at SEZ, Ahmedabad.
22 June, 2020: Alembic Pharmaceuticals Ltd. reported to have received tentative approval
from the US health regulator for its generic version of Rivaroxaban tablets, Xarelto of Janssen
Pharmaceuticals Inc's reference listed drug product. It is used in treatment of embolism and
deep vein thrombosis. The approval by the US Food and Drug Administration (USFDA) for the
abbreviated new drug application (ANDA) Rivaroxaban tablet is for multiple strengths of 10 mg,
15 mg, and 20 mg
19 June, 2020: Dr Reddy's Laboratories launched Abiraterone Acetate tablets USP in the
strength of 250 mg, a generic version of Johnson & Johnson's Zytiga tablets, after the approval
from the United States Food and Drug Administration (USFDA). This drug is used for treatment
of prostate cancer.
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19 June, 2020: JV Aleor Dermaceuticals, the joint venture of Alembic Pharmaceuticals has
received approval from the United States Food and Drug Administration (USFDA) for its
abbreviated new drug application (ANDA) for Adapalene gel USP, 0.3%. The approved product
is a generic version of Galderma Laboratories LP's Differin gel in the same strength.
19 June, 2020: Glenmark Pharmaceuticals Inc. USA has been granted final approval by the
United States Food and Drug Administration (USFDA) for Fingolimod Capsules, 0.5 mg, the
generic version of Gilenya capsules, 0.5 mg, of Novartis Pharmaceuticals Corporation. The
capsules are used in the treatment of adult patients with relapsing forms of multiple sclerosis.
18 June, 2020: Drug firm Roche Pharma India has expanded its partnership with domestic
pharma major Cipla to include marketing and distribution of its trademark oncology drugs trastuzumab (Herclon), bevacizumab (Avastin) and rituximab (Ristova) in India.
16 June, 2020: Zydus Cadila, has been granted final approval from the USFDA to market its
generic version of Deferasirox tablets for multiple strengths of 90 mg, 180 mg and 360 mg.
Deferasirox binds to iron and removes it from the bloodstream. It is used to treat iron overload
caused by blood transfusions in adults and children who are at least two years old as well as
caused by a genetic blood disorder (non-transfusion dependent thalassemia) in adults and
children who are at least 10 years old.
12 June, 2020: Biocon and drug maker Mylan have received approval for insulin glargine as a
biologic in the country by USFDA. Insulin glargine will be available in vial and pre-filled pen
presentations, to control high blood sugar in adults with type 2 diabetes and adult and
pediatric patients with type 1 diabetes.
09 June, 2020: Gland Pharma Ltd. along with its partners MAIA Pharmaceuticals Inc. and
Athenex Pharmaceutical Division have launch of a Ready-to-Use Bivalirudin Injection in the
US. This is the first on-frozen ready-to-use bivalirudin 505b(2) NDA approved by the USFDA.
Bivalirudin RTU injection is indicated for use as an anticoagulant in patients undergoing
percutaneous coronary intervention (PCI), including patients with heparin-induced
thrombocytopenia and heparin-induced thrombocytopenia and thrombosis syndrome.
05 June, 2020: Sun Pharmaceutical Industries Ltd. is testing a plant-derived drug, AQCH, for
the potential treatment of COVID-19 as part of a mid-stage trial conducted in 12 centers in
India in 210 patients and a human safety study of the drug has been completed. The results
expected by October. AQCH is derived from tropical, climbing shrub Cocculus hirsutus, which
is used in Asia for its apparent medicinal properties against dengue. Data from clinical trials
registry of India states that Sun Pharma received approval from the Drugs Controller General
of India (DCGI) for the AQCH trial in April.
04 June, 2020: The Coalition for Epidemic Preparedness Innovations (CEPI) has partnered
with vaccine maker Bharat Biotech’s consortium to advance the clinical development of a
two-dose live-inactivated vaccine (BBV87) against Chikungunya. CEPI will fund Bharat Biotech
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upto $14.1 million (around 106 crore) for vaccine manufacturing. The consortium will be
further supported with a grant of $2 million from the Indian government’s Ind-CEPI initiative,
towards setting up of GMP manufacturing facilities for the vaccine and the subsequent
manufacture of clinical trial materials. The partnering agreement, in addition to manufacturing will finance a multi-centre phase 2/3 adaptive clinical trial to be conducted by Bharat Bio’s
consortium partner International Vaccine Institute (IVI) in Colombia, Panama and Thailand.
04 June, 2020: Genei Laboratories, a Bengaluru based biotech company, has received a nonexclusive license from IIT Delhi to manufacture and commercialize their low-cost, accurate,
real-time PCR diagnostic assay kit for COVID-19. Genei Labs will scale up the production in an
exclusive COVID-19 testing kit manufacturing facility at the Andhra Pradesh MedTech Zone
(AMTZ) in Vishakhapatnam and market the kit. IIT Delhi, got approval from Indian Council of
Medical Research (ICMR) for this indigenously developed probe-less RT-PCR kit. The kit
detects COVID-19 specific RNA sequence in samples, thereby reducing cost of testing, making
the kit affordable and accessible.
20 May, 2020: Ahmeadbad based Troikka Pharma has been awarded patent for Dynapar QPS,
a novel pain relief formula. Troikaa Pharmaceuticals, a company with research focus on
developing patented formulation. Based on the positive outcome of a clinical trial (Clinical
Trial Registry Number CTRI/2105/02/ 005510), DCGI approved Dynapar QPS as a treatment for
pain in osteoarthritis, the only topical pain killer approved by DCGI for this condition.
Additionally, Dynapar QPS is approved for all kinds of musculoskeletal pains like backache,
neck pain, knee pain etc. The Department of Science & Technology (India) had earlier
recognised Dynapar QPS for the successful commercialisation of indigenous technology by
rewarding it with TDB (Technology Development Board) National Award in the year 2015.
09 May, 2020: USFDA approved selpercatinib, a drug to treat lung and thyroid cancers, which
works against cancer driven mutations of a gene known as RET. This is part of a trend of
treating cancer based on a patient's genetics rather than where in the body the disease
originated. RET mutations occur in about 2% of lung cancers, 10% to 20% of papillary thyroid
cancer. The drug was acquired by Eli Lilly and Co. acquired in 2019 after the purchase of Loxo
Oncology.

Source
1. https://indianpharma.in/industryNews
2. https://www.biospectrumindia.com/category/segments/pharma-biopharma
3. www.expresspharma.in
4. https://health.economictimes.indiatimes.com/news/pharma/5
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Women Empowerment and Its
Impact In Pharma World
(LIVE STREAMING SESSION)

A live interaction session on the theme “Women empowerment and its impact in pharma world”
was organized on 25th April, 2020, 04:00 PM to 5:30 PM. The live session was convened by Dr.
Neelesh Malviya, Professor and Principal, Smriti College of Pharmaceutical Education, Indore,
and introduced by Dr. Sapna Malviya, Head, Department of Pharm. Science, Modern Institute of
Pharmaceutical Sciences, Indore. The invited women experts were Prof. Dr. Swarnlata Saraf,
Professor, University Institute of Pharmacy, Pt. Ravi Shankar Shukla University, Raipur,
Chhattisgarh, Prof. Dr. Sanju Nanda, Head, Department of Pharm. Science, MD University,
Rohtak Haryana, Ms. Manjari Gharat, Vice President, Indian Pharmaceutical Association, Vice
President, CPS section, FIP, Incharge Principal, PKM Kundanani Pharmacy, Polytechnic
Ulhasnagar, Mumbai. More than 3000 viewers attended the online session and more than 500+
live comments were cited during the sessions.
The main objective to organize the live session was to understand the dual responsibility of
women at work and home and ways to justify work life balance? Inputs on balancing
professional and personal life all the time and in this lock down period, current standing of
women in pharmaceutical industry, academic and overall pharma world, measures to increase
the participation of women pharmacists in community sector, ways to enhance leadership
qualities in women, different agencies offering research grants for pharma women,
compromises in professional life or family for women in higher positions and steps to prevent
discrimination and discontinuity in women career were some of the topics in the agenda of this
session.
The session started expressing heartfelt thanks to the frontline healthcare professionals and
government officials who go to work despite the risks and the lockdowns, while almost everyone
else shelters and works from home. A hearty gratitude was expressed for women who are
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WORKING FROM HOME and WORKING AT HOME.
The convener Dr. Neelesh Malviya noted that in the current rate of progress, it will take 202 years
to close the economic gender gap. Dr. Sapna Malviya described the current status of women in
pharma profession and highlighted the fact that women account for only 25% of leadership
teams and that there is only one female CEO among the top 10 pharmaceuticals, which
demonstrates that we still have a long way to go. Indeed, some of the women are rising to higher
positions, however, that effect is not percolating down to all women. Another statistic estimates
that 60% of the women drop out from at the middle of their career.
Dr. Swarnlata Saraf expressed that women have to decide the priorities at their work, focus on
work, grab opportunities and accept every challenge and prove themselves. The multifaceted
talent of women empowers them to be future leaders who can accelerate the economy. She also
commended on the various Government or Non-government funding agencies providing
monitory grants for women to promote the research in key scientific research areas.
Ms. Manjari Gharat suggested that community pharmacy is the interface of the profession. In
USA and Germany, 60% and 90% of women, respectively are involved in community pharmacy.
But in our country, the ratio is low due to our shop floor step and lack of long-term benefits. But
we should encourage more women in community pharmacy as according to International
Pharmaceutical Federation when women pharmacists are involved, quality of health care
improves. Further, she suggested that community pharmacy has a key role to play in responding
to the current pandemic and to maintain the continuity of healthcare services. The students
should be sincere and committed to ensure that by 2030, global pharmaceutical workforce
should consist of 70% women. In India, there is rising number of women pharmacists in all
sectors like hospitals, research institutes and community pharmacy.
Dr. Sanju Nanda emphasized on the need to do the best and be focused on the assigned work.
She reiterated the need to develop an individual USP, observe the need of the society and then
make an action plan. Further she suggested to give 100 percentage of hard work in a smart way
to get good results and asked all women academicians to mentor all the students as per the
need of society and corporate world to balance the personnel and professional life.
The experts summarized that women are powerful catalysts for change and should empower
each other, connect ideas, and inspire future leaders. They urged women working in
pharmaceutical industry to reach their full potential, build skills, be business savvy, brave and
bold.
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Modern era of Pharmaceutical
education in India
(LIVE STREAMING SESSION)

A live interaction session on the theme “Modern Era of Pharmaceutical Education in India” was
organized on 30th April 2020, 05:00 PM to 6:00 PM. The session was successfully convened by Dr.
Neelesh Malviya, Principal and Professor, Smriti College of Pharmaceutical Education, Indore
and aimed at discussing the burgeoning issues of Pharmacy Professionals as a healthcare team
member and the current Initiatives of Pharmacy Council of India for the upliftment of Pharmacy
Profession and Professionals. The session was introduced by Dr. Sapna Malviya, Head,
Department of Pharm. Science, Modern Institute of Pharmaceutical Sciences, Indore. The invited
guest for this session was Prof. Dr. Shailendra Saraf (Professor, Pt. Shankar Shukla University,
Raipur, CG and Vice-president Pharmacy Council of India). The online session had over 4000
viewers and attracted more than 650 live comments during the sessions.
The session was preceded by conveyance of deepest acknowledgements to the frontline
healthcare professionals and government officials. Dr. Sapna Malviya had an interesting
discussion with Dr. Shailendra Saraf about the journey of pharma education in India, the
modern era of pharmaceutical education and the role of regulatory bodies and pharmaceutical
industry. Dr. Saraf described the beginning of pharmaceutical education in India which was
initiated at the Banaras Hindu University in 1932 by Prof. M L Schroff. He told that it has been a
long journey of 80 years for this profession in our country. The enactment of the Pharmacy Act
1948 established the statutory regulation of pharmacy institutions in India. The Pharmacy
Council of India was established in 1949 under “Ministry of Health” and the first education
regulations (ER) framed in 1953, which were subsequently amended in 1972, 1981 and 1991. He
went on to discuss about the status of pharmacy course with respect to number of pharmacy
institutions, the seat intake at the level of D Pharm, B Pharm and M Pharm, number of registered
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pharmacists, and future directions of pharmacy professionals in India with respect to
recognition, career opportunities, digital learning modules for conveying content to students,
and training and placement for final year students during COVID-19. He emphasized that
teachers are now acquainted to the digital modules and through online e-learning, they are
accomplishing their roles and proving themselves as an asset in grooming and nurturing the
future pharma professionals. The students have also got accustomed towards digital learning
and are more receptive and inclined towards innovation and research. Dr. Saraf also
commented on the noteworthy contributions of pharmacists as health care professionals, the
prominence of pharmaceutical field to fulfill the expectations of mankind during pandemics
with respect of pharmaceutical research & development, the training of pharmacists to deal
with such worldwide outbreak of pandemics, restart or redefine their future after gloomy days
of COVID-19, and the expectations of the industry from pharmaceutical educational institutions
to produce competent pharma professionals. He explained that the pharmaceutical Industry is
in demand for more graduates and postgraduates and the role of the academic institutions is to
bridge this gap. He assured that the Pharmacy Council of India under the dynamic leadership of
Dr. B Suresh (President, Pharmacy Council of India) is continuously working to uplift the status
of pharmaceutical education with many initiatives taken in this direction. He conveyed that the
future of the pharmacy profession lies in nurturing well-qualified, knowledgeable, skilled and
competent human resources, providing high quality pharmaceutical care services in the
healthcare system and fulfilling professional obligation/ responsibilities based on the societal
need.
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Future perspective of digital
learning in India
(LIVE STREAMING SESSION)

A live interaction session on the theme “Future Perspective of Digital Learning in India was
organized on 6th May, 2020 (Wednesday) from 5:00 PM - 6:30 PM. The session was successfully
convened by Dr. Neelesh Malviya, Principal and Professor, Smriti College of Pharmaceutical
Education, Indore. The concept of “Live Interaction” was conceived due to the current need for
digital learning or instructional practices that make effective use of technology. It encompasses
the solicitation of a wide range of practices including blended and virtual earning.
The session was introduced by Dr. Sapna Malviya, Head Department of Pharm. Science, Modern
Institute of Pharmaceutical Sciences, Indore. The Invited Guest was Prof. G.D. Gupta, Director
cum Principal, ISF College of Pharmacy, Moga Punjab and President, SPER. More than 4000
viewers watched the online session and more than 500+ live comments were cited during the
session.
The session included discussions on digital learning and teaching and the challenges in face-toface training in healthcare and pharma. The need for accelerated, region-specific training is
compelling organizations to look for alternatives involving the application of digital learning in
pharmaceutical field. Various facets of techniques, applications and knowledge sharing via
digital platforms and their limitations in research and laboratory engagement of teachers and
faculty members were discussed. Emphasis was on the tools required for digital learning and
teaching, the execution part and the implementation of examination or evaluation, for which
specific criteria need to be established as a part of e- Pharmacy practice.
Dr. G. D Gupta has described that digital learning strategy may include any or combination of the
following: adaptive learning, blended learning, e-textbooks, learning analytics, personalized
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learning, online learning (or e-learning), open educational resources (OERs), technologyenhanced teaching and learning, virtual reality, and augmented reality. Considering the fact that
current healthcare practices include transparent data visualization, 24/7 virtual Care, digital
streamline processes for improved efficiency, information on product performance, and sensors
to improve personalized care, the present generation should move in the road of digital learning
and should implement the technique as soon as possible. Omni channel conversations with
physicians and patients, data-driven insight, advanced analytics to increase pipeline and
commercial value, real-time responsiveness, automated processes to improve cost, reactions,
and agility could be a major part of healthcare in future. It was further concluded that eLearning
doesn't just"happen"!; it requires careful planning and implementation.
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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.
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