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ABSTRACT
Pharmacovigilance is the medical pharmacology engaged in the identification, interpretation and mitigation of adverse
effects, in particular long-term and short-term adverse reactions to medicinal products. Countries worldwide are
focusing on establishment of comprehensive systems for pharmacovigilance. There are currently no approved COVID-19
therapies based on broad clinical trials evidence and therefore infection prevention, control measures and supportive
care are involved in its management. While most developing countries have well-organized pharmacovigilance systems
in place, there is still a lack of basic infrastructure in developing countries to implement them. As a major center of
clinical research, the Indian pharmacovigilance framework is of considerable importance for healthcare and
pharmaceutical sectors. This study is an attempt to emphasis on different pharmacovigilance facets including its need,
present status and ensuing prospects in India.
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INTRODUCTION
In recent years, pharmacovigilance has grown significantly and recognized worldwide in the health care
system. In most of the countries, after the thalidomide tragedy in the 1960s, Pharmacovigilance
programs evolved as thousands of children were born with Phocomelia as a side effect of drug
thalidomide, leading to shortening or lack of limbs and this raised several concerns regarding medicine
health. [1]
The widely recognized Vioxx-Recall was initially hoped to be more safe than previous analgesic drugs, a
non-steroidal anti-inflammatory medication, because of its low risk of gastrointestinal bleeding. They
were reported to be involved in fatal heart attacks. [2]
Pharmacovigilance is an ongoing process for tracking drug safety and providing new research and
updates on Adverse Drug Reactions (ADRs). [3]
There are many cases of product restriction and withdrawal on the grounds of safety concern.
Rosiglitazone is the most recent medicine withdrawn from the European market. [4] Previously, very
well-known medicines for example Terfenadine, Cisapride, Refocoxib, Cerivastatin, Phenylpropanolamine
have been withdrawn for safety reasons.
Patient Centering is described as “Health care, which creates relationships between providers, patients
and their families to ensure that the decision should respect the wishes, needs and desires of patients, and
also ensure that patients are well informed and encouraged in decision making for their own care”. [5]
Pharmacovigilance is an essential part of clinical research. [6] Pharmacovigilance has different roles,
including identifying, quantifying and documenting drug-related problems that are responsible for
medication-related wounds. [7-8]
The critical and inseparable part of clinical research is Pharmacovigilance Security of both clinical trials
and Post-Marketing Pharmacovigilance (Post marketing studies or Phase IV clinical trials) that are critical
for the entire life of the product. [9]
The Indian Pharmaceutical Industry is the third largest in the world in terms of the volume and thirteen
largest in terms of value. India was also a centre of drug development and clinical research. Indian
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Pharmaceutical industry needs a global Pharmacovigilance and standardization program to improve drug
safety assessment. [10]
HISTORY OF PHARMACOVIGILANCE
Medicine health has not been at the forefront of drug history. The 1960 thalidomide disaster had given
drug regulators and other experts an eye for finding ways of ensuring drug safety. [11-12]
The United States Federal, Food and Drug Act (USFDA) was first adopted in 1906 but was amended to
combat ingredient mis-branding and falsified publicity claims after sulphanilamide elixir deaths. [11]
The diethylene glycol used as a solvent for sulphanilamide elixir resulted in 107 fatalities. The
thalidomide tragedy was first reported in 1961, by William McBride, an Australian obstetrician. In the
children, he mentioned the thalidomide associated “seal limbs”. The tragedy has made the World more
worried about the safety of drugs because the efficacy of drugs was only the parameter.
Immediately following the accident, the FDA Act was amended to mandate that efficacy and safety data
should be submitted before the market in 1962.
The UK Medicines Act was enacted in 1968, but security control was introduced in 1964 via the “yellow
card schemes”. It was not until 1986 that a standardized monitoring system for ADR was introduced in
India, consisting of twelve regional centres serving 50 million people each. [13]
Three ADR surveillance centres, mostly in educational clinics, have been identified. A Pharmacovigilance
centre located in the nation is in the Department of Pharmacology, All India Institute of Medical Science
(AIIMS), New Delhi and two World Health Organization (WHO) specialised centres located in Mumbai
(King Edward Memorial Hospital) and Aligarh (Jawahar Lal Nehru Medical College and Hospital). Such
centres registered ADRs to the Indian drug regulators. ADRs of medicines that are marketed in India were
the main role of these centres. [9]
By 2002, over 65 countries had their own centres for Pharmacovigilance. The WHO Membership is
coordinated by the WHO International Drugs Monitoring Centre, known as the Uppsala Monitoring Centre
(UMC). Pharmacovigilance today is based on strong science and integral for effective clinical practice.
Disciplines must further grow to meet public standards and modern public health requirements. [14]
Pilot Research Project for International Drug Monitoring, this included creation of an international
system for the identification of adverse effects of pharmaceutical products that were previously unknown
or poorly understood. [15]
Adverse Drug Reaction
WHO describes the ADR as any negative or unintended reactions to a medication that may take place at
doses used for prevention, diagnosis and treatment. Overall, the high prevalence of ADRs in both hospital
and community populations increased morbidity and mortality. ADR is recognised as one of the World's
most important causes of patient injury. ADRs are among the leading causes of death and disease in
numerous countries. [16]
The main clinical risk is ADR. In some countries, hospitalization due to ADRs is about 10% or more.
However, 10-20% of the patient population is estimated to suffer from ADRs. Spontaneous reporting
system (SRS), considering under-reports as a significant limiting factor, is the first and most widely used
tool to monitor ADRs. It can detect new, rare and severe ADR at an early stage. The signal is produced on
the basis of those reported cases. Signal is the new possible causal relationship that is previously
unknown or incompletely recorded between a suspected ADR and a drug. The underreports of ADRs are
very severe; only six percent of ADRs are registered. The expertise and attitudes of health professionals
are closely linked in terms of ADR coverage. [3]
ADR is commonly referred to as type A and type B. The pharmacological activities of the drug are
consistent with and predictable for the type A reaction whereas the reaction of type B has not been
correlated with and is not consistent with medicinal action. It is also called a rare reaction. The reaction of
type A is more prevalent than the reaction of type B. [17]
Classification of ADRs: [18]
1. Type A Effects (Augmented)
 Due to effects on pharmacology.
 It is linked to dosage: Doses that are important to the individual patient can often be avoided.
 For example: After H2 antihistamines, hypnotic effect is shown.
2. Type B Effects (“Bizzard”, Idiosyncratic Reactions)
 Rarity and unpredictability in general.
 This occurs in patients predisposed to intolerance. Rare genetic polymorphism, allergic reactions
could be clarified.
 For example: Allergies of Penicillin.
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3. Type C Effects (“Continuous”)
 Long-term treatment results in adverse reactions.
 Sometimes, there are no clear time relations and it can be difficult to prove the relation. The use of a
pharmaceutical product increases the rate of ‘spontaneous’ illness.
 For example: Carcinogenicity.
4. Type D Effects (“Delayed”)
 Adverse effect can occur years after a medication has been taken.
 For example: Vagina cancer in daughter after her mother received Diethylstilbestrol.
5. Type E Effects (“Ending”)
 Absence of drug following withdrawal- Impact rebound.
 For example: Asthma treatment via corticosteroids.
Need of Pharmacovigilance
The pharmacovigilance methodology was recently expanded to herbal medicinal products, traditional
medicinal products, organics, vaccines, medical instruments and blood products. [10]
A number of experiments and clinical trials were performed on animals and human subjects for the
purpose of determining the medication’s safety in relation to a specific disease and understanding the
exact adverse effects. Although much of it remains undetected, certain ADRs are found in the postmarketing monitoring.
A considerable number of ADRs are estimated to decrease life quality, increase hospitalization, and
increase mortality. A major study of the Lazarou reported in 1998 estimated that 3-7 percent of all
hospital admissions were caused by ADRs as these were fourth to sixth leading death causes in the USA.
[19]
The reaction of type A is more prominent and accounts for more than 80% than of type B reactions. [18]
Signified morbidity and mortality are correlated with ADRs. Recent estimates indicate that ADRs are the
fourth to sixth largest causes of death in the USA. [20]
ADRs are an important cause of admission to hospitals. [21] However, 10-20% of the hospital patients are
expected to suffer from ADRs and this is the reason why ADRs are the growing clinical problem.
a. Pharmacovigilance in Health Regulations [18]
The foundation for a national ethos on medical safety and public confidence in medicines is
established through robust regulatory provisions. For drug regulator authorities to be efficient, they
must go beyond the authorisation of new medicinal products to include a wider range of medical
safety issues, namely:
 Clinical trials;
 Protection of complementary and conventional pharmaceutical products.
b. Pharmacovigilance and Clinical Practices
Health control of widely used pharmaceutical items may form an integral part of clinical practice.
This ensures that the daily flow and exchange of information is the ideal place to find differences in
our understanding of medicinal diseases through National Pharmacovigilance Programs.
c. Public health monitoring systems for Pharmacovigilance
The monitoring of medical safety has been described as an issue of concern in countries without the
implementation of regulatory or security monitoring systems in remote areas with or without a
medical monitoring or infrastructure. For example: for Treating tropical illnesses including malaria,
leishmaniasis, and schistosomiasis; and for HIV /AIDS treatment and tuberculosis therapy. For every
country with a public health surveillance system, pharmacovigilance should be a priority.
d. Pharmacovigilance in Herbal pharmaceuticals
Both national health authorities and the general public are particularly concerned about the safety of
herbal medicines. Herbs are still widely used in traditional medicines throughout the World.
e. Significance of ADR reporting in Patients
Different, unexpected and unusual ADRs are often found in drugs used in a broader population or in
a different population than those tested in early clinical studies in a limited number and particularly
short-term patients in a controlled system. In this information, under reporting was a major
drawback. The patient/ consumer reporting will therefore be an additional source of information
that can help to reduce the limitation in reporting. [22-25]
Methods in Pharmacovigilance
Several researchers have developed various methods for evaluating the causality of ADRs by using
different criteria such as the sequential relationship between drug administration and ADR incidence,
screening of non-drug related factors and proof of in vivo or in vitro reaction, and precedents of
homogeneous knowledge assigned to the clinical class of a suspected drug, ADRs in various categories to
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be identified. [26] No universally accepted approach is currently available for determining the causality of
ADRs. [27]
There are currently several algorithmic causality assessment approaches, but the Gold Standard is not
recognized because of their flaws and inconsistencies. [28]
a. Australian Method: Australian approach includes proof that leads to the inference, such as timing
and recording of laboratory information and the test purposely omits a prior knowledge of the
suspected drug profile. [29]
b. Roussel Uclaf causality assessment Method: For conditions like the liver and dermatological
disorders, this approach is used. A retrospective evaluation of this method's reproducibility by four
experts showed a concordance rate of 37-99%. [26]
c. Loupi et al. Method: In this way, the teratogenic potential of the drug was assessed. The first parts
of the algorithm allow for the drug to be skipped unless the abnormality was triggered. Additionally,
bibliographical data are measured. [30]
d. Ciba- Geigy Method: The Ciba-Geigy approach was developed by expert consensus meetings.
Experts used their professional judgements to determine and attribute Visual Analog Scale (VAS)
causality to adverse drug events. This method uses a checklist of 23 questions, divided into three
sections:
a. Evidence of current adverse events,
b. the history of patient reactions from the past, and
c. Knowledge of the monitoring physician. Compared to evaluator tests, this revised methodology
was found to have a high level of agreement (62 percent). [31]
e. Balanced assessment Method: This method assesses a case report on several VAS models that
meet specific requirements. It has an additional benefit that the alternative trigger factor is
considered a possibility and not just a separate factor. Every case is evaluated by various assessors
independently and the assessment depends on the expertise of the assessor. [32]
f. Naranjo et al. Method (Naranjo scale): It is used to test causes in different clinical circumstances
using definite, likely, probable and questionable categories and concepts. There are 10 questions
answered as Yes, No and Unknown. The incident is allocated to a category of probability based on
the total score. A total of 9 is definite, 5-8 is probable, 1-4 is conceivable and 2 is uncertain. The
measure is higher if the adverse event is linked to only one prescription, but if several drugs are
involved or if drug interactions occur, the offending agent is not identified. [33]
g. Kramer et al. Method: This form refers to the administration of the offensive drug and there's been
a single unfavourable drug case. Every adverse event is separately reviewed and analysed. The
clarity of the algorithm is one of the advantages. Moreover, it takes certain levels of experience,
knowledge and time to effectively use this tool. [34]
h. Dangaumou’s French Method: The French Government department has been using this law since
1977. The way things are done distinguishes an inherent imputability (possible case of drug
consumed and occurrence of dispassion) than extrinsically imputable (Data from bibliography) by
seven parameters in two different tables (three connected and four semiological).
The requirements shall be:
a. The Threat for Drugs
b. Unchallenged and
c. The overall score of four different categories must challenge.
The semiological parameters are:
a. Semiological (clinical signs) either suggestive or otherwise
b. Part Favourable
c. None or probable of the unspecified associated non-drug,
d. Laboratory tests reveal three possible results (positive, negative or no event pair tests). [35]
PHARMACOVIGILANCE IN INDIA
Such pharmacovigilance principles are negligible or nearly obsolete in mainly developing countries like
India, with a population of millions, a poor literacy and a high rate of disease. [36]
It is therefore very clear that the total care burden for physicians, the main focus of which is disease
control, is thus reduced to secondary ADR coverage, which is obviously the main source of 90% of the
cases under investigation, consequently, the clinical data management of the pharmacovigilance system
cannot contribute as much as is expected to or is necessary. [37]
Pharmacovigilance Programme of India (PvPI) is one of the most important parts of a safety program,
identifying the potential risks associated with the medications, blood products, or medical devices, and
enabling corrective and preventative actions to be taken. It also utilizes ADR data by drug distributors
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and producers, as well as education purposes, to produce signal and to improve, track and control
medicines.
In 1998, India was included in the management of the UMC in Sweden. In 2010, Ministry of Health and
Family Welfare (MOHFW) started a national PvPI with AIIMS as the National Coordination Centre (NCC)
with 22 regional ADRs Monitoring Centres (AMCs) for drug adverse reactions across the country.
Ghaziabad is the zonal centre in the north; Kolkata is in the east; Chennai is in the south, and Mumbai is in
the west. Under MOHFW, the Indian Pharmacopoeia Commission (IPC) was created as NCC for PvPI since
2011, an autonomous body in Ghaziabad. [38] 250 AMCs are currently in operation in India and many
others are introduced annually. [39]
The AMC's main function is to compile and upload ADR files in the Vigiflow app. The ADR reports are
documented in suspected ADR form, comprising 4 areas, i.e. information of the patient, suspected adverse
reactions, suspected drug(s) and reporter information submitted to each AMC. PvPI's contribution to
WHO-UMC up to 2016 is only 4.2% relative to the US, which is 49.4%. [40]
To enhance the exchange of information about drug safety and to safeguard the health of many
communities of about 1.27 billion of people and 77.58% of the population using mobile telephones, for
example ADR coverage, PvPI released a mobile app in 2015. [41]
As mentioned in Figure 1, PvPI has also created a 1800-180-3024 toll-free helpline for continuous
support. It even makes direct consumer reporting easier with the consumer's id pvpi.compat@gmail.com.
PvPI decided in May 2017 to introduce drug monitoring into the drug supply chain in order to ensure
quality. The first intensive drug monitoring program in 2017 was launched to monitor inhibitors,
pioglitazone and sofosbuvir of sodium glucose co-transporters-2 (SGLT2) in India. [42] Proactive form of
safety monitoring for bedaquiline (new drug for treating multidrug resistance tuberculosis) was initiated
with active pharmacovigilance. Six AMCs operated on intensive bedaquiline surveillance. [43]

Fig. 1: Pharmacovigilance System in India [36]
PvPI also holds a range of workshops for pharmaceutical establishments, regional Pharmacovigilance
system training, pharmaceutical business buildings and build capacity, pharmacovigilance training
program as included in Figure 2.
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Fig. 2: A Better Pharmacovigilance System in India
The PvPi also include drug safety alerts. In India, there are various types of PvPI:
(i) Materiovigilance programme of India (MvPI)
On 6 July 2015 at the IPC, Ghaziabad, MvPI was launched by the Drug Controller General of India (DCGI).
After an 8-minute power cut in the dialysis facility, in Puducherry, India, there has been an outcome of
death. [44-45]
(ii) Hemovigilance programme of India (HvPI)
In 2012 it was launched under PvPI in collaboration with MOHFW National Institute of Biologics, Noida,
Uttar Pradesh to monitor blood and blood products related ADRs, thus improving patient safety. [46]
(iii) Adverse event following immunization (AEFI)
The AEFI is a medical event which is not inherently related to use of the vaccine following an
immunization. Some adverse or unwanted signals, laboratory irregular findings, symptoms or conditions
can be a traumatic event. As Medical Representatives (MRs) have a position in contact with Healthcare
Professionals, PvPI has also extended its scope for private practitioners by educating MRs on
Pharmacovigilance. [47]
Hurdles in Drug monitoring
Other reasons responsible for the failure were the lack of knowledge and understanding of PvPI, lack of
time, workload and lack of training. [48] Often ADRs, which ultimately lead to increased morbidity and
mortality, are not easily diagnosed by the physician and affect a large stratum of public health. In
addition, pharmacovigilance in undergraduate and postgraduate pharmacology should be included in the
curriculum. The time spent on pharmacovigilance in undergraduate and postgraduate studies is small.
Effective communication is a must to enhance the pharmacovigilance cycle and other aspects.
Pharmacovigilance Status in Other Countries
The term post-marketing monitoring in the United States refers to the monitoring of the safety, efficacy
and quality of marketed drugs, and the term "post-marketing activities" within the European Union (EU)
refers to regulators having more powers over more factors. Pharmacovigilance practices went beyond EU
efforts and were greatly improved by the FDA's 2007 modernisation Act and by the recommendations of
the FDA. These rules require the FDA to perform high-speed screening of the adverse event database and
to publish new security information or potential signals of serious risk publicly every quarter. The UK
Medicines and Health Products Regulatory Agency guidelines state that pharmacovigilance must not only
include control of drug which is used to identify adverse effects, but also risk assessments for medicinal
products. [49]
Pharmaceutical quality involves both attempts that is pre-licensure and post-licensure. The FDA has been
working towards identifying the core data for pharmaceutical surveillance activities in the 21st century.
[50] Due to the limited supplies among producers engaged in poor-quality production, many of the main
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medications used for treating leukaemia, lymphoma and testicular cancer have reported shortages in
2011, leading the FDA to engage in pharmacovigilance activity in an enhanced way. [51-52]
In 2014 the Pharmaceutical Quality Office was opened by the FDA to track the health, effectiveness and
quality of pharmaceuticals. [53] Social media is becoming an important source of potentially important
knowledge on pharmacovigilance Social media campaigns have revolutionized security concerns for rare
diseases (for example, myelodysplastic syndrome) and reported ADR (for example, impairment
associated with fluoroquinolone) in a number of key and observable circumstances. [54]
Regarding the safety and surveillance of cancer drugs, frequent and innovative risk management plans
and careful effort are required. The use of a pharmacovigilance database to collect data for documented
outcomes and identify new effects can boost pharmacovigilance efforts. [55]
Pharmacovigilance specialists contribute experience in evaluating key control records affecting clinical
trial participants including informed consent forms for clinical studies, reports of the institutional board
of review, and meetings of the data management committee. The relevant documents include the
compilation and recording of safety information by the clinical trial guidelines. Pharmacovigilance
practitioners are rarely directly interested in first-in-human research and those studies do not typically
belong in their work. [56]
Nonetheless, as these observations illustrate, they can play an ideal role in seeing the entire picture and
keeping all key stake holders updated about the developments.
In October 2016 the EMA began proactively publishing clinical trials data submitted to its regulatory
authorities by pharmaceutical companies, once the review process is completed. [57]
The Risk Management Plan includes:
1) Specification of safety (important identified threats, major potentials and lack of information)
2) Pharmacovigilance program (activities to measure and identify new adverse events of clinic
relevance);
3) Risk minimization program (implementation of steps for risk minimization) [58]
It is also necessary, in certain circumstances, to need post-authorization safety and post-approval efficacy
studies (clinical therapeutic issue). [59]
It involves two terms:
(i) Dechallenge (Removal of the drug suspected): Positive dechallenge is the improvement / resolution
of ADR when the suspected medicine is removed in a powerful, though not definitive indication of
medicine induced reaction. [60-61]
(ii) Rechallenge (The suspicious drug was reintroduced after dechallenge): Rechallenge can only be
justified if the advantage of the re-introduction of the suspected drug in the patient exceeds the
possibility of an unusual repeat of the reaction. [62]
Considering Pharmacovigilance in Saudi Arabia, the Ministry of healthcare provides health services to the
public through its diverse organizational structures, which include 244 hospitals, 2037 healthcare
centres, referral clinics, health protection institutes and medical service and so in the kingdom's
healthcare services, the growth area is extremely responsive and needs continuous improvement. [63]
Therefore, as shown by the WHO ranking of the Saudi health system in 26 of 190 countries worldwide,
health services are a priority for the Saudi Government. In recent times, more attention is being paid to
ADR coverage by pharmacovigilance. The effects of ADRs are harmful, but can be avoided if detected in
due course of time. Therefore, their identification and minimisation are critical that all health
professionals, including physicians, pharmacists and nursing staff, have to make collective efforts. [64]
During recent days, the role of pharmacists in the health care system is becoming more visible as they are
more concerned with patient care. [65-66]
ADR reports are provided by the subscribing countries and the number of the reports have reached 12
million since its formation in 1978. National Pharmacovigilance Centre (NPC) helps to address all
suspicious signs in Saudi Arabia. [67]
Certain benefits include an international meeting to discuss how pharmaceutical surveillance practices
can be strengthened in the participating countries.
Uppsala organizes several conferences and meetings annually around the globe, primarily seeking to
promote awareness on pharmacovigilance and its aspects. These awareness conferences or meetings
provide more pharmaceutical protection for the people in the community.
Pharmacovigilance and COVID- 19
Patient safety is a priority for pharmacovigilance activities, particularly adverse event reporting
irrespective of clinical trials or clinical practice. Good safety control, accuracy in adverse effect reports
and timely assessments are important because of the exposure to new drugs with insufficient knowledge
to risks and benefits. The Central Indian regulators have promptly announced the accelerated monitoring
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and approval process for all COVID 19 drug and vaccine clinical trial applications to address the unmet
medical need. [68]
Severe new and old medicines are being used, reviewed for clinical treatment and study, ranging from
antimalarial to antiviral and immunomodulators with potential effects on existing coronavirus. Most
pandemic studies are designed mainly to identify therapeutic advantages and outcomes and pay little
attention to adverse effects and safety aspects. In comparison, the design of a true drug safety issue is not
an effective gold standard analysis. [69]
Therefore, the compilation of drug safety data for timely analysis, causal assessment and real-time signal
identification is a collective effort. While pharmacovigilance experts, clinicians and regulators may
cooperate with this, evaluating suspected reports of adverse events, in particular causality assessments,
will be a difficult task. The pharmacovigilance causality evaluation is a complex and time-consuming task.
It would be even more difficult considering the current ban on physical touch, travel and free movement,
isolation and quarantine during pandemics. Details of all incidents cannot be collected, impacting the
completeness and accuracy of security reports. [70]
The medicinal adverse effects can range from mild to life-threatening or serious medical incidents and
can be uncommon or normal, Considering the enormous clinical workload and absence of formal
pandemic monitoring, the data can be obtained only by a team of diligent practitioners who strictly follow
the care protocols. The public outcry for COVID 19 treatment by using hydroxychloroquine is the finest
example. [71-72]
Specific drug-induced reaction (Stevens-Johnson syndrome or acute dystonia) is also known as
phenomenological reaction; thus, it is necessary to search for possible reasons to understand the causal
links. [73]
In the Global Solidarity trial conducted by the WHO, the use of experimental drugs like Remdesivir and
'reusing’ drugs such as Lopinavir/ Hydroxycholoroquine are being tested for the efficacy in COVID 19
patients. [74]
New vaccines of various types are being produced and initial doses were obtained from the first
participants in the clinical trials. [75]
The convergence of drug monitoring with clinical practice is a crucial area of concern to many
International Society of Pharmacovigilance (ISoP) members, who have also been addressed in our section
and Special Interest Groups (SIGs) and at international meetings. It will be necessary to communicate and
collaborate both within and outside pharmacovigilance culture. The ISoP executive council contacted
individual ISoP leaders around the world during the outbreak of the COVID 19 pandemic. [76]
A research of 191 COVID 19 patients showed that 48% of patients had comorbidity, and 19% had
diabetes. [77] As it is known, long term diabetes had a detrimental effect on various organs including
eyes, kidney, heart, even causing diabetic nephropathy and hypertension. The first line treatment given in
these conditions mainly work on Renin Angiotensin Aldosterone System (RAAS), drugs such as
Angiotensin Converting Enzyme (ACE) inhibitors and Angiotensin II Receptor Blockers (ARBs) are the
ones recommended now a days. [78-79]
ACE-2 which is a membrane bound receptor involved in RAAS, it is the host cell for the NOVEL SARS COV2. The use of ACE-1, ARB, thiazolidinediones and ibuprofen contributes to an improved expression of
ACE-2 which is responsible for the patients of diabetes and hypertension to be more prone to COVID 19
and increasing their chance of pulmonary oedema which is adverse effect of these drugs. [80-81]
In survey by Pharmacovigilance centres of French in COVID 19 patients, chloroquine and particularly its
analog hydroxychloroquine were suggested based on their experimental properties. [82]
Macrolide antibiotic azithromycin often correlated with suspected synergistic properties. [83] For this
context, the Lopinavir as anti-HIV protease inhibitor with Ritonavir as a booster was also used. These four
medicines have been used worldwide for clinical and observational research of all kinds. [84-87]
Nonetheless, its protection, due to its tendency to extend the QT interval, remains challenging. [88]
120
cardiac
adverse
drug
reaction
reports
were
reported
in
one
month,
103 of which are correlated with hydroxychloroquine (86%) or azithromycin (60%).
Given significant lack of coverage, the reported accidents range from 0.77% to 1.54% of all patients. With
17 records (14%), Lopinavir- Ritonavir came at third position and with 3 reports (2.5%),
Hydroxychloroquine at fourth. There are eight sudden, unexplained or aborted deaths (7%), eight
ventricular arrythmias (7%), 90 QTc reports (75%), most of which have been “significant” (64%), 48 of
which have proved greater than to be 500 ms, 20 reports of extreme behavioural disorders (17%) and
five reports of other cardiac causes (4%). Six automation-derived reports. Six records have
been obtained from self-medication. [89]
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FUTURE ASPECTS OF PHARMACOVIGILANCE
Pharmacovigilance systems capable of detecting new ADRs and taking regulatory steps to protect public
health are important with the improved future prospects. The compilation and dissemination of
knowledge on medication active monitoring safety is an essential Pharmacovigilance goal. [90]
When designing new approaches to closely track post marketing, it should be remembered that it is
important to collect complete and accurate information for every serious event reported. The useful
method for producing signals is spontaneous reporting, but the comparatively small number of reports
for a certain group makes the established patient characters and risk factors less useful.
Pharmacovigilance approaches must also identify which patients are at risk of an adverse drug effect.
The pharmacovigilance strategy as an information source is compliant with the increasing patient
interest in drug safety. [91]
In evaluating individual risks for some ADRs, the Pharmacovigilance may play a role. In the upcoming
time, Pharmacovigilance will concentrate on patients as a source of information among the more
conventional groups, such as the health practitioners.
Now, the DCGI will move rapidly to refine enhance Pharmacovigilance in order to implement Good
Pharmacovigilance Practices (GPP) into the regulatory enforcement processes and procedures, as well as
it will strengthen clinical safety and post marketing monitoring. Healthcare practitioners, regulators, drug
makers and customers will be benefited.
It supports pharma companies in the surveillance of their risk medicines. Post-marketing
Pharmacovigilance is a difficult and demanding process, at present not only in industry but for regulatory
agencies also. [92]
The purpose of the Pharmacovigilance is to obtain online information, work documentation and expertise
while prioritizing new and relevant security issues.
GlaxoSmithKline has established a powerful Pharmacovigilance approach that integrates traditional, casebasic Pharmacovigilance methods with disproportionality and data viewing tools. [93]
The tools reside within a program context that promotes ongoing analysis, monitoring and management
of security issues.
This highly innovative instrument and processes will help improve Pharmacovigilance efficiency and
offer new analytical capabilities. The pharmaceutical companies will use a similar method to rapidly
identify and analyse ADRs. Openness and communication will improve consumer reporting, which are
positive steps towards growing customer engagement in the Pharmacovigilance system. [94]
CONCLUSION
The increasingly growing diversity and effectiveness of drugs, along with their eventual and sometimes
uncertain damage capacity, continue to have a vital function to be addressed by pharmacovigilance. When
harmful effects and toxicity arise, in particular if previously unnoticed, these are documented, evaluated
and accurately reported to the public with the ability to understand the results. Due to their accessibility
to the public and the public health staff, the adverse incidents recorded by the Pharmacovigilance
program are likely to help the society with respect to language and awareness of the lifestyles and habits
of the patients, and also provide easy access to reporters. Newer and successful pharmaceutical drugs
lead significantly to people’s safety and well-being. Considering all the aspects, one can be optimistic that
Pharmacovigilance will remain committed to track pharmaceutical products to improve patient safety
around the world despite all these problems this year. Pharmacovigilance has become a significant public
health concern in India, with a range of challenges confronted by authorities, product manufacturers,
consumers and healthcare professionals. The Pharmacovigilance is continuing to develop, evolve and
improve in India. However, in order to boost the contribution to public health, there is a need to develop
pharmacovigilance programs to track and take action more efficiently on the safety issues linked with
medicines. Pharmacovigilance is indeed a collective responsibility of industry, drug authorities and
professionals and all health care professionals for health protection to support patients and treat them
optimally or appropriately.
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