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ABSTRACT

Background: The aim of our project is to “study the role of Pharmacovigilance and Benefit-
Risk assessment of the drug tocilizumab used in COVID-19 patients”. The purpose of the
survey is to check the awareness of pharmacovigilance, ADR, and its reporting among
medical professionals during an emergency use of the medication, tocilizumab in COVID-19
as they were the ones prescribing and administering the drug and had maximum information
regarding the dose, regimen, and side effects of it.

Result: A questionnaire consisting of 20 questions was formulated including questions
corresponding to basic awareness of Pharmacovigilance, suspected ADRs due to the
medication, it’s reporting, and whether the benefit of tocilizumab outweighs the risk. Also,
we have studied the measures to enhance ADR reporting.

Conclusion: This study depicted that, medical professionals have a fundamental knowledge
of Pharmacovigilance and the importance of ADR reporting. More emphasis should be put on
the awareness programs for the target groups and extensive training should be conducted for
the concerned professionals. From a future perspective, our study could be used to evaluate
the benefits and risks associated with the use of tocilizumab in COVID19 and its occurrence
with it. This study would also assist in understanding the practicality of a pandemic and the
emergency use of medications in it followed by the significance of pharmacovigilance in
healthcare.
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Background:

The term ‘Pharmacovigilance’ is derived from pharmakon (Greek for drug) and “vigilare”
(Latin for to keep watch). Pharmacovigilance is an important part of clinical research that
deals with adverse drug reactions and adverse drug events of any drug from its discovery to
post-marketing surveillance. According to WHO Pharmacovigilance has been described as—
the science and activities relating to the detection, assessment, understanding, and prevention
of adverse effects or any other medicine vaccine-related problems [1].

Need for Pharmacovigilance:

Medications are needed for the diagnosis, prevention, and treatment of diseases. However,
these products may cause some undesirable events. Thus, to identify and control them
Pharmacovigilance is needed. It ensures the safety and quality of medicinal products and
prevents adverse effects [2].
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Objectives of Pharmacovigilance:

The main objectives of Pharmacovigilance are to promote safety and efficacy of drugs and
other health care products. It creates awareness about ADR among healthcare professionals,
to promote understanding, knowledge, and education about pharmacovigilance among
healthcare professionals and promotes safe and rational use of medicine.

Pharmacovigilance Methods:

Pharmacovigilance methods can be categorized as: Passive Surveillance and includes,
Spontaneous Reporting in which Suspected ADRs are reported by the healthcare professional
or consumer to the regulatory authority and Case series in which a series of case reports that
provides evidence of an association between a drug and an adverse event and is used for
hypothesis generation.

Stimulated Reporting: includes online reporting of adverse events and systematic
stimulation of reporting of adverse events based on a pre-designed method.

Active Surveillance including Sentinel Sites: in which a review of the reported ADR data
and survey is done and Drug event monitoring in which patients are identified by electronic
prescription data and health insurance claims. Also includes Registry which is based on
similar characteristics like specific disease or exposure.

Comparative Observational Studies: Cross-sectional Studies: It involves analyzing data
from a group of populations at a specific point in time. Case-control Studies: Here, a control
group with no exposure to disease and a test group with exposure are compared. Cohort
Studies: Here, a population at risk for the disease is followed over time for the occurrence of
the outcome of interest.

Descriptive Studies are important to detect the natural history of the disease and the
incidence of adverse events [3].

TOCILIZUMAB:

Tocilizumab is a drug sold under the brand name Actemra. It belongs to the drug category,
DMARD:s (Disease-modifying Anti-Rheumatic Drugs) and falls under the classification of
biologic immunomodulators [4]. It is a humanized monoclonal antibody that is an Interleukin
6 (IL-6) Receptor Blocker. Interleukin 6 (IL-6) is a cytokine that has a vital role in immune
response and is implicated in the pathogenesis of various diseases, such as autoimmune
diseases and several types of myelomas and cancers. It is primarily used to treat rheumatoid
arthritis and systemic juvenile arthritis, a severe form of arthritis in children [5].

Dose and Marketed Products of Tocilizumab:

S.No. | Brand Contents Dose Route of Manufacturer
Name Administration

1. Tocira-400 Tocilizumab | 400 mg | Intravenous Hetero
Actemra Tocilizumab | 80 mg Intravenous Cipla
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It is available as an injectable solution administered sub-cutaneously via:

1. Injection
20 mg/ml (4 ml, 8 ml, and 20 ml single-dose vials)
2. Single-use autoinjector (ACTPen)
162 mg/0.9 ml
3. Single-use prefilled syringe
162 mg/0.9 ml
The Emergency use (EUA) dose of Tocilizumab indicated was 8 mg/kg IV; not to exceed 800
mg/dose. Subcutaneous administration was not authorized for the treatment of COVID-19.
One additional IV infusion may be administered 8 hours post the first infusion in the case of
unimproved clinical signs [6].

Mechanism of Action of Tocilizumab:

SARS-CoV- Immune Cell
2 Infection Activation

Figure 1: IL-6 pathway and TCZ mechanism of action. DOI: 10.7717/peerj.10322/fig-3

Tocilizumab molecule is a genetically-engineered monoclonal antibody. TCZ is a
competitive inhibiter of IL-6 receptors. This results in a plummet in cytokine’s pro-
inflammatory response. IL-6 is a T-cell-derived factor. It induces the B cells to differentiate
into antibody-producing cells. It also prompts angiogenesis by bringing about the Vascular
Endothelial Growth Factor (VEGF) expression where the inflammatory cells secrete pro-and
anti-inflammatory cytokines. To conclude, IL-6 trans-signaling Pathway substantiates the
pro-inflammatory activity of Interleukin 6. TCZ acts as a neutralizing antibody against IL-6
and IL-6R and blocks the trans-signaling pathways [7].
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Figure 2: Responses to IL-6 release and their physiological effects.
Red indicates negative consequences of IL-6 increase while green designates positive ones in
COVID-19. DOI: 10.7717/peerj.10322/fig-2

RHEUMATOID ARTHRITIS:

Rheumatoid Arthritis or RA is an autoimmune disease [8]. The most predominant
manifestations of RA are inflammatory arthritis of peripheral joints and cardiovascular,
hematologic, neurological, and pulmonary abnormalities [9]. The treatment of RA constitutes
the use of medications that defer and prevent joint deformity, called the Disease-Modifying
Anti-Rheumatic Drugs (DMARDs) which include Tocilizumab and Sulfasalazine [8].

Role of Pharmacovigilance in COVID-19:

The robust clinical research to develop the novel coronavirus vaccine has been plausible.
Still, there are loopholes in the process that need to be checked as patient health is the
priority. Pharmacovigilance activities despite clinical trials must be undertaken to address any
adverse drug events [10]. The predominant issue was medicine and vaccine-related threat
[11]. In the case of hydroxychloroquine, which was extensively administered but its efficacy
was not proven in the case of COVID-19. It was evident that it led to inefficient control of
symptoms [12] [13]. The World Health Organization took an initiative to ensure global
vaccine safety.

The objective involves standardized reporting of,

1. Adverse events following immunization,
2. Adverse events of special interest [14].

COVID-19 (SARS-CoV-2):

Novel coronavirus or severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
emerged as a major public health crisis and initiated a pandemic in December 2019. With its
first case in Wuhan city, China, it spread globally as a life-threatening surge [15].
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The virus is communicated through inhalation of infected droplets or physical contact with
infected droplets. Some symptoms observed during mild infection included fever, cough,
dyspnoea, malaise, fatigue, breathlessness, loss of taste or smell, etc. Disease advanced to
pneumonia, acute respiratory distress syndrome (ARDS), and multiple organ dysfunction in
severe infection cases. Several cases were asymptomatic [16-18]. COVID-19 diagnosis is
based on two diagnostic methods i.e. Clinical (Radiography and Chest CT Scan) and In-vitro
diagnostics (Nucleic acid amplification tests (NAATSs) and serological antigen and antibody-
based assays) [19-21].

COVID-19 Outbreak:

In late December 2019, various health centers in Wuhan, China witnessed a surge in severe
pneumonia cases with unknown causes [22]. Several initial cases were epidemiologically
associated with Huanan Seafood Wholesale Market [23] [24]. Fig.3 illustrates the timeline of
the outbreak of COVID with emphasis on the major events.

| 8 December 2019 || 28 February 2020
| Onset of the first recorded case in WHO risk assessment increased to
| Wuhan very high on the global level
[ 31 December 2019 11 Feﬁruary 2020 2 October 2020
| First report of 27 cases of pneumonia ICTV named virus SARS-CoV-2 and >34,000,000 cases and
| with unknown cause in Wuhan, China WHO named disease COVID-19 >1,000,000 deaths
December January February March »
[ 9 January 2020 11 March 2020 '
China announced the identification of WHO defined COVID-19
a novel coronavirus as the causative as a pandemic
agent of the pneumonia outbreak
' ] 29 January 2020
13 January 2020 20 January 2020 The coronavirus "
Case of a traveler from = | Human-to-human | | 23 January 2020 "I"l*'_“l toall 34 30 January 2020
Wuhan was confirmed transmission was 1 Wuhan city was provinces across — WHO declared a
in Thailand confirmed locked down China PHEIC alert

Fig. 3: Timeline of key events of the COVID-19 outbreak
https://www.nature.com/articles/s41579-020-00459-7#ref-CR9

Indications of COVID-19:

Variable indications are observed in COVID-19 ranging from an asymptomatic state to acute
respiratory distress syndrome and finally multi-organ dysfunction [25]. The incubation period
is up to 14 days from exposure with 4-5 days on average [26-28]. As noted by the U.S. CDC,
clinical features seen in patients include-Fever or chills, myalgia, dyspnoea, sore throat,
cough, congestion or runny nose, nausea or vomiting, fatigue, loss of sense of taste (anosmia)
or smell (ageusia), diarrhea, and headache [29]. Acute strokes and myocardial infarctions
were also reported, signifying multi-organ participation, which was ascertained in many
studies [30-31]. Fever and cough were the most recorded indications as suggested by hospital
data [26] [32-33]. Updated WHO interim guidance of 7th August 2020, highlighted anosmia
and ageusia as COVID-19 specific [34-35]. Here, patients have ordinary or low white platelet
counts, lymphopenia or thrombocytopenia, and raised C-responsive protein levels [36-38].
On average, symptoms progressed to dyspnea within 5 days, hospitalization after a week and
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ARDS developed in 8 days. Complications encountered were acute lung injury, ARDS, and
shock. The average hospitalized duration was 10 days. The mortality rates were higher in the
elderly and patients with comorbidities.

TOCILIZUMAB IN COVID-19:

IL-6 is produced in response to tissue damage and infections, and it aids in the protection of
the host by activating immunological responses and stimulating acute phase reactions.
Tocilizumab, an anti-IL-6 receptor antibody, has been created because IL-6 is important in
the pathophysiology of several inflammatory disorders, including infectious inflammations
linked with tissue fibrosis. IL-6 binds to its receptor (IL-6R), which is exclusively found on
hepatocytes and some leukocytes initiating a classical signaling pathway [39-40].

As illustrated by Fig.4, Tocilizumab blocks the IL-6-receptor, a critical cytokine that can
trigger an inflammatory storm, leading to increased alveolar-capillary blood-gas exchange
dysfunction, particularly decreased oxygen transport, and finally pulmonary fibrosis and
organ failure. Tocilizumab has been tested for the treatment of COVID-19 due to its capacity
to downregulate the immune system. Tocilizumab has been linked to improvements in
inflammatory indicators, clinical response, and survival in studies [41].
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Fig. 4: Mechanism of Tocilizumab in Lung Injury
Int Immunopharmacol. 2020 Dec; 89: 107018.
Published online 2020 Sep 16. DOI: 10.1016/}.intimp.2020.107018

Tocilizumab, in addition to the routine care patients receive for COVID-19 treatment, which
includes corticosteroid therapy, was shown in clinical trials of hospitalized patients with
COVID-19 to reduce the risk of death and decrease the number of time patients remained
hospitalized after 28 days of follow-up. During the 28-day follow-up period, the likelihood of
patients being placed on ventilators or dying was also reduced. The immune system can
become hyperactive in the event of COVID-19 infection, which can lead to disease
progression. SARS-COV-2 is not directly targeted by tocilizumab. The FDA has approved
the emergency use of tocilizumab for the treatment of COVID-19 in selected hospitalized
patients under the terms of today's EUA [42].
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On June 24, 2020, an Emergency use authorization (EUA) was issued by the FDA for the
treatment of coronavirus disease 2019 (COVID-19) in hospitalized adults and paediatric
patients (aged >2 years) who are receiving systemic corticosteroids and require supplemental
oxygen [43].

Side Effects, ADRs, and ADEs of Tocilizumab:
They can be divided into four categories:

1) Common side effects
Respiratory tract Infections, Headaches, Hypertension, and an increase in liver
enzymes.

2) Injection Site Reactions
Rashes, Redness, Swelling, Itching

3) Associated Serious Infection
Tuberculosis, Sepsis, and Fungal Infection

4) Side effects reported in studies
Hypersensitivity Reactions, Developed cancer, Reactivation of Herpes Zoster,
Gastrointestinal Perforation in patients with diverticulitis [44].

Ethics Statement:
PROJECT STUDY

The survey was conducted with a perspective to know the awareness, knowledge, and
application methods of Pharmacovigilance in the group of respondents consisting of medical
professionals from India as well as abroad. This is because, during the pandemic, they were
on the front line and were generally the ADRs/ AEs respondents. They also received training
to accurately diagnose and report ADRs and AEs. They play an important role in the
interaction between clinical departments and patients. They are also a valuable source of
ADR compilation, analysis, and reporting.

MATERIALS
STUDY CENTRE

The study was conducted at the School of Pharmacy, Devi Ahilya Vishwavidyalaya, Indore,
M.P which is an educational center with comprehensive facilities for education, and research,
and the institute provides full-time graduate, postgraduate and doctoral courses in Pharmacy.

STUDY DESIGN

A retrospective cohort study was carried out to determine awareness and need for
Pharmacovigilance among healthcare professionals.

STUDY DURATION
This study was conducted for 20 days (APRIL 14 - MAY 4).
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STUDY POPULATION

The survey questionnaire was distributed to approx. 120 healthcare professionals. However,
the total numbers of respondents were 105.

STUDY TOOLS

The questionnaire was prepared after an extensive literature review and discussion with
mentors and colleagues. The survey questions were analyzed and the response was calculated
in data percentage.

DISTRIBUTION AND COLLECTION OF DATA

The questionnaire was surfaced online using Google forms and was subsequently distributed
to various medical centers all over India as well as abroad. The objectives of the study were
briefed and the respondents were asked to fill up the survey.

RESULTS
GENERAL INFORMATION

In this study, we evaluated the awareness, knowledge, and application methods of
pharmacovigilance among medical professionals as respondents. Out of 120 professionals,
105 doctors participated in the study.

QUESTIONS ON THE STUDY ON THE ROLE OF
PHARMACOVIGILANCE AND BENEFIT-RISK ASSESSMENT OF
THE DRUG TOCILIZUMAB USED IN COVID-19 PATIENTS:

The findings from our study indicate that: -

1. Are you cognizant of the term Pharmacovigilance?

105 responses

@ Yes
® No
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2. Are you aware of the term ADVERSE DRUG REACTIONS (ADRs) and ADVERSE EVENTS(AEs)?

105 responses

® Yes
® No

3. Do you feel that ADR Reporting plays a vital role in Pharmacovigilance during an emergency use

of a drug?
105 responses

® Yes
® No

4. Do you think that a medical professional's assistance is helpful in the detection, reporting, and

management of an Adverse Drug Reaction or Adverse Event?
105 responses

® Yes
® No
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5. Are you aware that all severe ADR/ADE is to be reported in a case reporting format? ‘

105 responses

® Yes
® No

6. Are you aware that Tocilizumab is an immunosuppressant (IL-é receptor blocker) and was used
in COVID-19 in the case of multiple organ failure?

105 responses

® Aware
@ Aware up to a certain extent
@ Not aware

7. Do you feel that the administration of tocilizumab in COVID patients was successful in reducing
mortality rates ?

105 responses

® Yes
® No
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8. At which phase of covid it was administered?
105 responses

@ Early Hospitilization Phase
@ The onset of deterioration in vitals
@ Severe/Critical Phase

ISSN No: 0932-4747

9. What percentage of total covid-19 patients were administered tocilizumab?
105 responses

@ 10-30 %
@ 30-60 %
@ 60-90 %

10. Do you agree that Tocilizumab was administered every 24 to 48 hrs in critical patients ?
105 responses

® Yes
® No

Volume 8, Issue 05, 2022
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11. Do you agree that with systemic corticosteroids tocilizumab demonstrated the maximum
activity?
105 responses

® Yes
® No

12. Do you think that there was a high risk of contraindication from Tocilizumab in patients with

underlying comorbidities like Cardiovascular Disease, Diabetes, and Liver Dysfunction?
105 responses

® Yes
® No

13. Are you aware that Tocilizumab was not approved by the FDA but was allowed to be used in

emergency cases for COVID-19?
105 responses

® Yes
® No
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14. Do you agree that the following side effects: Hypertension, Fungal Infection(Mucormycosis),

Gastrointestinal Perforation, and Hypersensitivity ...dministration of tocilizumab in COVID-19 patients?
105 responses

® Yes
® No

15. Do you agree that the following ADRs: Severe neutropenia, Cardiac Abnormalities,

Haematological complications, and Hepatitis were ...ministration of tocilizumab in COVID-19 patients?
105 responses

® Yes
® No

/
/ 12.4%

16. Do you agree that the above-mentioned ADRs were reported efficiently?
103 responses

® Yes
® No
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17. According to your knowledge which of the ADRs were frequent in tocilizumab-administered
patients?

105 responses

@ Severe neutropenia

@ Cardiac abnormalities

@ Hematological complications
@ Hepatitis

18. Do you agree that there were a greater number of ADR incidences in males as compared to

females for tocilizumab in covid-19?
105 responses

® Yes
® Mo

19. What do you think is the reason behind low ADR reporting during the COVID-19 pandemic?

105 responses

@ Time consuming

@ Unawareness

@ Difficult identification
@ Al of the above
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20. Do you think that the benefits of the use of tocilizumab outweigh the risk associated with it for
emergency use in COVID-19?

105 responses

® Yes
® No

o

DISCUSSION

In this study, we evaluated the benefit and risks associated with the immunosuppressant drug,
TOCILIZUMAB administered during the COVID-19 pandemic. It was accomplished by
assessing the cognizance of the medical professionals through a series of questions. The fact
behind choosing this group was that they were the front-line workers during the pandemic
and the primary link between the patient and the medication for its prescription and
administration. They play a vital role in ADR identification, analysis, and reporting. Our
research illustrates that 91.4 % of our study group knew the term ‘Pharmacovigilance’, and
significantly all of them knew about the Adverse Drug Reactions and Adverse Events. 95.2 %
of the respondents felt that ADR reporting plays an essential role in Pharmacovigilance. Also,
90.5 % of participants were aware that ADR/ADE is to be reported in a case reporting format.

About 64.8 % of respondents were aware of the drug Tocilizumab is an immunosuppressant
and was used in COVID-19 in the case of multiple organ failure. Almost a quarter of the
study group believed that administration of tocilizumab in COVID patients gave positive
results in reducing mortality rates. It is evident from the study that this drug was administered
in severe cases. 79 % of respondents believed that tocilizumab was administered in 10-30 %
of the patients admitted for COVID. 69.5 % of medica;l professionals agreed that tocilizumab
was administered every 24-48 hours as indicated by the WHO. 74.3 % of people were in
favor of the statement that tocilizumab demonstrated maximum activity with systemic
corticosteroids as prescribed by the WHO in combination therapy. Maximum medical
professionals felt tocilizumab was risky for patients with underlying comorbidities like
cardiovascular disease, diabetes, and liver dysfunction. 81.9 % of people in the study group
knew that this drug was not approved by the FDA but was allowed to be used in emergency
cases. 87.6 % of professionals agreed that ADRs like severe neutropenia, cardiac
abnormalities, hematological complications, and hepatitis were observed post-administration
with severe neutropenia being reported the highest. Maximum medical professionals believed
that the above-mentioned ADRs were not reported efficiently due to the time-consuming
process, unawareness among the group, and difficult identification. It was also apparent that
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52.4 % of respondents believed that the ADR incidences were more in males as compared to
females.

Finally, 89.5 % of medical professionals were in favor of the statement that the benefits of the
use of tocilizumab outweigh the risk associated with it for emergency use in COVID-19.

Our observations indicate that maximum medical professionals were aware of
pharmacovigilance and its importance in ADR reporting. However, ADR reporting in India is
still wanting and serious steps should be taken to enhance it. These measures include efficient
decentralization of pharmacovigilance cells at the district level. These cells should be
integrated on a central level for an efficient ADR database for the country.

Pharmacovigilance awareness programs should be held during internships, in training
programs in industries, and at professional institutions to enhance the workforce for
surveillance and reporting. A post-discharge team should be appointed in hospitals to keep a
check on the long-term side effects of medications on patients. More and more awareness
programs should be conducted for the general public for efficient ADR reporting which they
can be a part of. Additionally, medical professionals should advise the patient to take
precautions and report the adverse reactions to them firsthand if found. These measures
would aid the Pharmacovigilance Programme of India in achieving maximum ADR

reporting.
SUMMARY
S. NO. STATEMENT YES NO
1. Are you cognizant of the term Pharmacovigilance? | 91.4 % 8.6 %
2. Are you aware of the term ADVERSE DRUG 100 % -
REACTIONS (ADRs) and ADVERSE
EVENTS(AEs)?

3. Do you feel that ADR Reporting plays a vital role 95.2% 4.8 %
in Pharmacovigilance during an emergency use of
a drug?

4. Do you think that a medical professional's 99 % 1 %
assistance is helpful in the detection, reporting,
and management of an Adverse Drug Reaction or
Adverse Event?

3. Are you aware that all severe ADR/ADE is to be 90.5 % 9.5%
reported in a case reporting format?

6. Are you aware that Tocilizumab is an
immunosuppressant (IL-6 receptor blocker) and

0,
was used in COVID-19 in the case of multiple a. 64.8%

b. 32.4%
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organ failure?

a. Aware
b. Aware up to a certain extent
c. Not Aware

c. 2.8%

Do you feel that the administration of tocilizumab
in COVID patients was successful in reducing
mortality rates?

72.4 % 27.6 %

At which phase of covid it was administered?

a. Early Hospitalization Phase
b. The onset of deterioration in vitals
c. Severe/Critical Phase

a. 11.4%
b. 40 %
c. 48.6%

What percentage of total covid-19 patients were
administered tocilizumab?

a. 10-30 %
b. 30-60 %
c. 60-90 %

a. 79%
. 171 %
c. 39%

10.

Do you agree that Tocilizumab was administered
every 24 to 48 hrs in critical patients?

69.5 % 30.5%

11.

Do you agree that with systemic corticosteroids
tocilizumab demonstrated the maximum activity?

74.3 % 25.7 %

12.

Do you think that there was a high risk of
contraindication from Tocilizumab in patients with
underlying comorbidities like Cardiovascular
Disease, Diabetes, and Liver Dysfunction?

86.7 % 13.3%

13.

Are you aware that Tocilizumab was not approved
by the FDA but was allowed to be used in
emergency cases for COVID-19?

81.9 % 18.1 %

14.

Do you agree that the following side effects:
Hypertension, Fungal Infection (Mucormycosis),
Gastrointestinal Perforation, and Hypersensitivity

were caused after the administration of
tocilizumab in COVID-19 patients?

72.4 % 27.6 %

15.

Do you agree that the following ADRs: Severe
neutropenia, Cardiac Abnormalities,
Haematological complications, and Hepatitis were
observed post the administration of tocilizumab in
COVID-19 patients?

87.6 % 12.4 %

16.

Do you agree that the above-mentioned ADRs

42.7 % 57.3 %
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were reported efficiently?
17. According to your knowledge which of the ADRs
were frequent in t(;:iiiijg{)nab-administered 0 48.6 %
prtients! b. 19%
a. Severe neutropenia c. 21.9%
b. Cardiac abnormalities d. 1055
c. Hematological complications
d. Hepatitis
18. Do you agree that there were a greater number of 52.4 % 47.6 %
ADR incidences in males as compared to females
for tocilizumab in covid-19?
19. What do you think is the reason behind low ADR
reporting during the COVID-19 pandemic? X $6%
a. Time consuming b. 11.4%
b. Unawareness c. 29%
c. Difficult identification d. 77.1%
d. All of the above
20. Do you think that the benefits of the use of 89.5% 10.5 %
tocilizumab outweigh the risk associated with it
for emergency use in COVID-19?

Volume 8, Issue 05, 2022

CONCLUSION

To conclude, 89.5 % of respondents in the survey conducted were in favor of the
statement that the benefits of the use of tocilizumab outweigh the risk associated with it
for emergency use in COVID-19. This depicted that medical professionals have a
fundamental knowledge of Pharmacovigilance and the importance of ADR reporting.
However, there is a dire need for systematic and efficient reporting and analysis of ADRs.
This would pave the way to measure the co-morbidities and casualties associated with a
particular medication. It would help in primary studies of ADR by effective and correct
data generation and review. More emphasis should be put on the awareness programs for
the target groups and extensive training should be conducted for the concerned
professionals. From a future perspective, our study could be used to evaluate the benefits
and risks associated with the use of tocilizumab in COVID19 and the ADRs occurring
with it.
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ADR: Adverse Drug Reactions

AE: Adverse Events

SARS: Severe Acute Respiratory Syndrome
EUA: Emergency Use Authorization

DMARD: Disease-Modifying Antirheumatic Drugs
IL-6: Interleukin 6

VEGF: Vascular Endothelial Growth Factor

RA: Rheumatoid Arthritis

CDC: Centre for Disease Control and Prevention
ARDS: Acute Respiratory Distress Syndrome
NAAT: Nucleic Acid Amplification Test
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