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Abstract 
In recent years vaccines are the foremost necessary health intervention globally. An immunizing agent could also be a 
biological preparation that will increase the immunity to a specific wellness. The development of an immunizing agent could 
be a posh and tedious method. A strict regulatory guidelines used to figure out the protection, efficacy, and quality should 
be achieved throughout the development of a vaccine for its authorization. In USA biologics were regulated by the Centre 
for Biologics Evaluation and Research (CBER) beneath USFDA. In Europe, European Medicines Agency (EMA) regulates the 
biologics and authorization is granted by the European Commission (EC). In Canada, vaccines are regulated by Biologics and 
Genetics Therapy Directorate (BGTD) under Health Canada (HC). For Registration of vaccine, Biologics license application 
(BLA) in USA, marketing authorization application (MAA) in EU and New Drug Submission (NDS) Application in Canada ought 
to be submitted. While registration of a vaccine, post-marketing surveillance studies such as VAERS should be done in USA, 
Pharmacovigilance system in Europe and Canadian Adverse Events Following immunization surveillance system (CAEFISS) in 
Canada monitors the safety of a vaccine. 
Keywords: Vaccine, BLA, PMS, VAERS, CAEFISS. 

Introduction 

Vaccination is one of the maximum essential fitness 
interventions, it saves a large range of human beings from 
illness, disability, and death each year. A vaccine meets 
the definition of both drug and an organic product. A 
vaccine is a biological preparation which can increase the 
immunity to a selected disease. Typically, a vaccine 
carries an agent that resembles a disease-causing 
microorganism. It is made from weakened or killed sorts 
of the microbe, its toxins or one of its surface proteins. 
This agent triggers the body immune system to know the 
agent as foreign, ruin it, and hold a record of it, so as 
that the system can greater easily understand and 
destroy any of those microorganisms that later 
encounters.  

Vaccines could be therapeutic (means vaccines against 
cancer also are being investigated) or prophylactic 
(means to save lots of patents or ameliorate the results 
of a future infection with the help of any natural or 
"wild" pathogen), The term vaccine was elucidated by 
Edward Jenner's 1796 use of cowpox (Latin variola 
vaccinia, taken from the Latin vaccīn-us, from vacca, cow), 
to inoculate people and supplying them protection 
against smallpox.1 

New, safe and effective vaccines are brought and 
authorized inside the market each year, so it is important 
crucial to comprise them in the reputable immunization 

agenda. To include vaccines into immunization schedule 
United States follows pointers as in line with USFDA 
(United States Food and Drug Administration) necessities, 
Europe follows tips as per EMA (European Medicines 
Agency) necessities and Canada follows tips as per HC 
(Health Canada) requirements. The regulatory bodies like 
USFDA, EMA, and HC guarantees the safety, effectiveness, 
and availability of certified vaccines through its sizeable 
regulatory evaluationprocess.2 

Regulatory Aspects of Vaccines in USA 

In USA, vaccine products are regulated by the Centre for 
Biologics Evaluation and Research (CBER). The recent 
authority of CBER for regulation of vaccine product exists 
in section 351 of the Public Health Service Act and the 
Food, Drug, and Cosmetic Act. The public health service act 
is performed by means of the Code of Federal Regulations 
(CFR) that comprehends the general regulations issued 
within the federal sign up via the federal authority’s 
agencies. Title 21 CFR600-680 covers the policies 
particularly associated with biologicals inclusive of vaccine 
products.3 

Improvement of vaccines in USA 

The scientific improvement of vaccine follows the same 
pathway as for different biologics. Within the 
commencement of the vaccine improvement, laboratory 
tests are completed before accomplishing the animal or 
human trials. If the end result demonstrates the capability 
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of a vaccine, the animal trials are carried out. If the 
product is secure then medical trials on human subjects 
are achieved.4 

Phases of Vaccine Development  

• Pre-clinical Trial phase  

• Clinical Trial development phase   

• Regulatory review and approval process 

Pre-clinical Trial Phase   

The pre-clinical trial involves tissue or mobile-subculture 
systems except animal studies for size of vaccine 
immunogenicity, or its potential to stimulate an immune 
reaction. The setrials provide a point of view to 
investigators about the cell responses that may be 
assumed in humans. The additionally offers records 
concerning secure initial dose and safe mode of vaccine 
administration. Investigators may familiarize the products, 
all through the pre-clinical section for making it similarly 
expressive. The pre-clinical segment is typically of 1-2 years 
and often includes investigators of particular industry. 

Investigational new Drug Application (IND) 

An IND should be submitted to the Food and Drug 
Administration (FDA) by a sponsor before the 
commencement of clinical trials with vaccines. The IND 
contains the description of a vaccine, its manufacturing 
procedures, quality control tests, its safety data, its 
capability to produce an appropriate and defensive 
immune response (immunogenicity) and future clinical trial 
protocol in human studies. FDA takes 30 days for approval 
of an application. After approval of vaccine is subjected to 
clinical trial phases for the safety, effectiveness and 
quality.5 

Clinical Trial Development Phase 

Premarketing vaccine clinical trials are achieved in 3 
phases. Phase 1 clinical test concentrates on protection 
and immunogenicity, and entails 20–100 healthy 
volunteers. During the Phase 1 trial, investigators 
start understanding the relation between the dose 
duration and side effects. Investigators in 
addition attempt to analyze the vaccine efficiency.  

A phase 2 trial is unit dose ranging trials and comprises 
200-300 human volunteers. These segments contain 
studies that provide further records on common place 
short-term facet outcomes and reaction between the 
dose duration and immune reaction. 

A phase 3 trial involves 2000-3000 human volunteers 
and provides documentation of safety and 
effectiveness. Immunized people are as 
compared with people that have received a placebo 

vaccine. Consequently investigators can advantage 
more knowledge on protection and effectiveness of 
take a glance at vaccine and recognize commonplace 
aspect results. The results of the clinical trials are a part 
of FDA’s assessment for dedication of the security and 
effectiveness of a private vaccine. In distinction to the 
outcomes of the trial, it is essential to verify that the 
advantages of vaccine overshadow the potential 
risks for individuals who will be recommended to take the 
vaccine. Phase 4 trials are non-compulsory and 
should be executed after the distribution of a vaccine in 
the market. It involves safety and affectivity testing via 
manufacturers. 

Regulatory Review and Approval Procedures 

After the successful accomplishment of phase 3 clinical 
trials, the BLA should be submitted to FDA. The 
multidisciplinary FDA reviewer group (medical officers, 
microbiologists, chemists, biostatisticians, etc.) 
subsequently evaluate safety and efficacy data 
supported proposed risk and benefit for disapproval or 
approval of the vaccine. Throughout this period, the 
manufacturing facility experiences a pre-approval 
inspection.6 

FDA will take 180 days for evaluation of BLA. The 
appliance fees for the appliance that needs clinical data 
are $ 2,588,478 and therefore the application fees 
for the appliance that doesn't require clinical data are $ 
1,294,239.7 

Vaccines and Related Biological Products Advisory 
Committee (VRBPAC) 

After comparison of BLA, the sponsor and consequently 
the FDA can present their verdicts to the FDA's Vaccines 
and Related Biological Products Advisory Committee 
(VRBPAC). This committee (scientists, physicians, 
biostatisticians, and a purchaser representative) offers 
recommendation to the FDA involving the protection and 
efficacy of the vaccine. FDA approves vaccine labeling and 
continually video display units the vaccine manufacturing 
as soon as the vaccine and consequently the 
manufacturing approaches are approved. After licensing, 
FDA additionally observes the merchandise and of 
manufacturing things to do as lengthy due to the fact the 
producer embraces a license for the product. The 
manufacturer might also require to grant a sample of each 
and every batch of vaccine to FDA for evaluation.8 

Post Licensure vaccine Monitoring 

There are several systems that observe vaccines after 
their approval. They include Phase 4 clinical tests and 
Vaccine Adverse Event Reporting System (VAERS) 
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Post-marketing Surveillance Systems for Vaccines in USA  

Vaccine Adverse Event Reporting System (VAERS) in USA 

In USA, the VAERS is the vital system for monitoring the 
product after their approval and marketing. The post-
marketing safety monitoring is important for 
recognizing the safety matters which will be spotted 
after vaccination of large and diverse population.  
The VAERS is national safety surveillance 
program, that's formed as a consequence of the 
National Childhood Vaccine Injury Act (NCVIA) of 1986 
and administered by the FDA and Centers for Disease 
Control and Prevention (CDC). The VAERS gathers and 
evaluates information from reports of adverse events 
resulting after immunization, and helps for recognizing 
the important safety concerns which may not be 
revealed before licensure.9 

Objectives of VAERS  

 To look at upward shove in acknowledged aspect 
consequences such as arm suffering the place a 
shot used to be given. 

 To understand possible patient hazard elements for un
ique classes of fitness issues related with vaccines. 

 To consider the protection of newly licensed vaccines. 
 To watch for unanticipated or distinct patterns 

in destructive match reports. 
 To serve as a monitoring system for vaccinations 

administered in public health emergencies. 

Reporting the Vaccine Adverse Event to the VAERS: 

Generally, vaccine destructive activities are mentioned by 
using fitness care providers, vaccine manufacturers, 
vaccine recipients (or their parents/guardians) and nation 
immunization programs. In general, the patients, parents, 
and guardians need to pursue the help of a health-
care expert in reporting to VAERS. The reviews are 

frequently submitted online, by using fax or by means 
of email. 
The entire significant adverse event happening after the 
administration of any U.S. licensed vaccine has to be 
submitted to VAERS. As per the National Childhood 
Vaccine Injury Act (NCVIA), the subsequent occasions have 
to be reported: 
• All the occasions listed by means of the vaccine 

producer as a contraindication to subsequent doses of 
the vaccine. 

• All the occasions listed inside the Reportable Events 
Table that occurs inside the required duration of time 
after vaccination 

Evaluation of VAERS reports 

The information submitted to the VAERS is reviewed by 
the CDC and followed by the FDA. The FDA evaluates 
the reports to work out whether the event is effectively 
reflected in product labeling. The FDA thoroughly 
observes reporting trends for specific vaccine batches. 
If the vaccine possesses a big risk to the general public, 
the FDA can recall the vaccine from use.10  

 

Regulatory Aspects of Vaccines in EU 

The European Medicines Agency (EMA) is liable for the 
regulation of vaccines in Europe. Applications should be 
submitted to the EMA and licenses are allotted by the 
European Commission (EC). 
Registration or licensing of pharmaceutical products in 
Europe can be done by different procedures such as: 
• Centralized Procedure  
• Mutual recognition Procedure (MRP)  
• National Procedures (for products licensed inn one 

single country) 
• Quality assessment-Every batch of vaccines need 

to nonetheless be investigate for nice earlier than 
 launch for use. This is completed  through each  the 
 producer a professional European manage laboratory 

• Pharmacovigilance- All vaccines and prescribed 
drugs are monitored after launch on to the market 
for detrimental events. A summary of events is 
supplied the registration board to assess if changes 
need to be made to the SPC  

• Additional stability studies, further confirmatory 
safety or efficacy trials in populations that have no 
longer been studied yet.11 

Development of Vaccines in EU 

There are two phases of vaccine development, 
preclinical phase, and clinical phase. The preclinical 
phase involves the determination of vaccine safety. 
This stage includes antigen selection and in vitro and in 
vivo tests for safety determination. The data from the 
preclinical trial provides an idea regarding the initiation 
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of clinical trials. After preclinical studies, clinical trials 
are carried out. Clinical development involves 4 phases 
of trials. Phase 1 trials are small scale trials, carried out 
on healthy humans for determination of the safety and 
immunogenicity of the vaccine. After completion of the 
phase 1 trial, phase 2 trials are carried out to 
determine the efficacy of the vaccine. These trials are 
larger.  

Phase 3 trials are carried out on a large scale for 
evaluation of efficacy on patients. After long term 
retention of safety and efficacy, the manufacturer will 
be able to submit a Marketing Authorization 
Application to the EMA for licensing of a vaccine.  

Phase 4 trials are carried out after licensing of a 
vaccine. This phase is also called as pharmacovigilance 
and includes detection of adverse effect after 
vaccination.12 
Before the commencement of a clinical trial, a sponsor 
must submit a clinical trial application to the 
competent authority. 60 days are required for the 
evaluation of clinical trial application.13In Europe, 210 
days are required for evaluation of Marketing 
Authorization application. The application fees for 
evaluation of application is 2,86,900 EURO.14 

Pharmacovigilance System for Vaccines in EU 
Pharmacovigilance is that the science and things to do 
regarding the detection, assessment, understanding, and 
prevention of unfavorable results or the different 
medicine-related problem. The EMA synchronizes the 
European Union (EU) Pharmacovigilance System and 
affords procedures for assisting the EU Pharmacovigilance. 
The clinical test provides appropriate information 
regarding the security and efficacy of the product  
before authorization. During the clinical trials, subjects 
are chosen carefully under controlled condition. 
Consequently, at the period of authorization product has 
been examined at some point of a small variety  of topics 
 for a chosen period of your time. Product could also 
be utilized in an outsized number of populations after 
its licensing for an extended period. In such situation, 
some side effects can occur. So, it's important to 
watch the product safety throughout its use within 
healthcare practice via Pharmacovigilance.  
In Europe, the pharmacovigilance system is operated 
via cooperation between the EU Member States, 
EMA and therefore the European Commission.15 

Conduct of Vaccine Pharmacovigilance in EU 
Vaccine pharmacovigilance involves the vaccine, for 
pediatric vaccination, their parents, healthcare 
professionals, Marketing Authorization Applicant, 
clinical trial sponsors, competent authority and WHO.   

 

Factors Associated with Vaccine Safety Profile   

Vaccine-Intrinsic factors  

This involves types of vaccine (some live vaccines), 
novel vaccines (new adjuvant), some immunogenic 
adjuvants, stabilizers, preservatives, combined 
vaccines, batch related adverse events, immunization 
schedule and route of administration.  

Host Factors  

This involves special age groups, pregnancy and 
immune compromised individuals (sensitive to serious 
adverse reaction).  

Risk Management plan  

Risk Management plan involves:  

• Safety Specification  

This involves nonclinical aspects for further 
consideration, recognized and attainable interactions 
with co-administration of different vaccines, 
epidemiology of the goal disorder and historical past 
incidence of detrimental occasions of interest, and 
potential to transmission of infectious agents. 

• Pharmacovigilance plan  

This involves special consideration for routine and 
additional pharmacovigilance activities. This 
involves a plan for gathering the records on long-
term length of protection, want for booster dose and 
pharmacovigilance  technique  for series of these data. 

• Risk minimization plan  
This involves risk minimization activity for 
minimizing the risk of adverse events. It must list 
the safety concerns for which risk minimization 
activities are planned.  
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• Spontaneous Reporting  

This involves Adverse Events Following 
Immunization (suspected adverse events, vaccine 
failure, and vaccine error), Periodic Safety Update 
Reports (summary and analysis of immunization 
error and anxiety related reactions), and Signal 
Detection (unexpected adverse reaction signals 
from preclinical and clinical data).  

• Risk Minimization and Regulatory Action  

This entails regulatory equipment and threat 
minimization things to do such as precautionary 
measures, product information, risk 
communication, and audit and outcomes 
assessment.16 

Regulatory Aspects of Vaccines in Canada 

Health Canada (HC) is that the regulatory body in Canada. 
HC is in price of growing the safety and effectiveness of 
biologics, which incorporates human vaccine. Within the 
Health Products and Food Branch (HPFB) of HC, the 
Biologics and Genetic Therapies Directorate (BGTD) is 
answerable for “Canada's vaccines regulatory program” in 
partnership with the Health Product and Food Branch 
(HPFB) body and consequently the Marketed Health 
Products Directorate. Within Canada vaccines are 
blanketed to a lower place the “Food and Drugs Act” and 
consequently the “Food and Drug Regulations”. Vaccines 
are regulated inside a unique team of concepts for an 
organic drug.17 

Development of Vaccines in Canada 
 
There are II phases of vaccine development, preclinical 
trial and clinical phase. 
The preclinical trial involves the determination of 
vaccine safety. After the demonstration of safety 
in preclinical trials and clinical trials are administered in 
IV phases. Before the commencement of a scientific trial, 
the clinical trial utility needs to be submitted. 

Phase I trials involve testing of the product during 
a small group of human volunteers for determination of 
safety and side effects of the product.  

Phase II trials are carried out on a larger group 
around 100 volunteers for determination of the safety, 
effectiveness and followed by appropriate dose of the 
product.  

Phase III trials are carried out a larger group 
around thousand human volunteers for confirmation of 
effectiveness and for monitoring side effects of the 
product. After successful completion of phase III trials, 
marketing authorization application must be submitted. 
Phase IV trials are performed after the approval and 

marketing of the product. During this phase, future risk 
and benefits of the vaccines are observed.18 The BGTD 
will take 300 days for evaluation of a replacement drug 
submission application. The application fees are $ 
3,48,606.19 

 

 

Canadian Adverse Events Following Immunization 
Surveillance System (CAEFISS)  
In Canada, the CAEFISS is a federal public health post-
marketing vaccine safety monitoring system. 
CAEFISS is responsible for  

 Continuously observing the marketed vaccine safety 
within the Canada.  

 Identification of the increase in the incidence or 
severity of earlier recognized vaccine-related 
reactions.  

 Identification of the previously unknown damaging 
activities following protection that possibly 
connected with the vaccine.  

 Identification of areas that need extra investigation 
and research.  

 Presenting appropriate facts about concerning 
activities following immunization reporting profiles 
for marketed vaccines within Canada.  

Adverse event Following Immunization reporting in 
Canada 

In Canada, the CAEFISS reviews are submitted by public 
health authorities of particular territories. They receive 
them from local public health units and federal authorities 
that provide immunization within their jurisdiction. These 
reports are generated by using nurses, physicians, and 
pharmacists. Adverse Events Following Immunization 
(AEFI) acquired by using National Defense and 
consequently the Canadian troopers are stated on to 
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the Agency. On uncommon cases, AEFI reviews are 
submitted to the Agency immediately from physicians, 
pharmacists, tour clinics and consequently the public. 
Marketing Authorization holder can directly report back 
to the health agency.20 

Conclusion: 

Vaccines are necessary for safeguarding peoples and 
communities from the mortality and morbidity associated 
to several infectious diseases. Vaccines are developed, 
tested, and managed at some point of a very comparable 
manner to different drugs. The numbers of the human 
subjects involved in vaccine clinical trials are also higher 
than other drugs. Stringent regulatory necessities need to 
be executed during the vaccine improvement to include 
inside the immunization schedule. To incorporate the 
vaccine within the immunization schedule USA follows 
guideline as per US FDA regulatory requirement; 
Europe follows guideline as per EMA regulatory 
requirements and Canada follows guideline as per HC 
regulatory requirements. Novel vaccines containing 
new adjuvants and new drug delivery system provides 
new challenges to the regulatory bodies of 
various countries. Consequently, it is very important to 
spot and implement the acceptable strategies for 
demonstration of safety and efficacy of latest a vaccine. 

References: 

1. Sanghi D, Rakesh T. A detail comprehensive review on vaccines. Int J 
Res Dev Pharm Life Sciences 2014; 3(2): 887-95  

2. Anal S, Darshil S, Dilip M. A comprehensive study on comparison of 
registration process of vaccine in India and USA. J Pharm Sci 
bioscientific  Res 2014; 4: 163-71 

3. Shailaja P, Sowmya A, Jyothi V. Regulatory requirements for vaccine 
registration in United States. Int J Drug Regul Affairs 2018; 6(2): 85-
91 

4. U.S. FDA. “Ensuring the safety of vaccines in United States” 
[online].https://www.fda.gov/downloads/biologics 
bloodvaccines/safety availability/vaccinesafety /ucm298181.pdf 
(cited 29-06-2020) 

5. U.S. FDA. 21 CFR part 312 Investigational New Drug Application 
[online]. 

6. https://www.gmp-compliance.org/guidemgr/files/CFR_2019/CFR-
2019-title21-vol5-part312.pdf(cited 29-06-2020) 

7. U.S. FDA. Vaccine Product Approval Proces”.  https://www.fda.gov 
/vaccines-blood-biologics/development-approval-process-
cber/vaccine-product-approval-process. (cited 30-06-2020) 

8. https://www.fda.gov/forindustry/userfees/prescriptiondruguserfee
/ (cited 01-07-2020) 

9. https://www.fda.gov/industry/fda-user-fee-programs/prescription-
drug-user-fee-amendments(cited 30-06-2020) 

10. https://www.fda.gov/vaccines-blood-biologics/report-problem-
center-biologics-evaluation-research/vaccine-adverse-events.(cited 
01-07-2020) 

11. https://www.fda.gov/vaccines-blood-biologics/vaccine-adverse-
events/vaccine-adverse-event-reporting-system-vaers-questions-
and-answers.(cited 01-07-2020) 

12. Ralph W. European regulatory requirements for veterinary vaccine 
safety and potency testing and recent progress towards reducing 
animal use. Procedia in Vaccinology 2011; 5: 151- 55.  

13. http://www.vaccineseurope.eu/wp-content/uploads/2017/06/VE-
paper_priorities_vaccination_policy-22-05-2017.pdf. (cited 04-07-
2020) 

14. Vaccines Europe. “How are Vaccines Developed?” [online]. 2020 
(cited 05-07-2020) Available from: URL:https://www. 
vaccineseurope.eun/about-vaccines/how-are-vaccines-developed/. 
(cited 04-07-2020) 

15. https://ec.europa.eu/health/sites/health/files/files/eudralex/vol1/r
eg_2014_536/reg_2014_536_en.pdf.(cited 04-07-2020) 

16. European Medicines Agency. “Pharmacovigilance: Overview” 
[online]. 2020 (Available from: URL:https://www.ema.europa 
.eu/en/humanregulatory/overview/pharmacovigilance-overview. 
cited 05-07-2020) 

17. https://www.ema.europa.eu/documents/regulatory-
proceduralguideline/guideline-conduct-pharmacovigilance-vaccines-
prepost-exposure-prophylaxis-against-infectious_en.pdf(cited 06-
07-2020) 

18. https://www.canada.ca/en/health-canada/services/drugs-health-
products/biologics-radiopharmaceuticals-genetic-therapies 
/activities/fact-sheets/regulation-vaccines-human-canada.html. 
(cited 06-07-2020) 

19. https://www.canada.ca/en/health-canada/services/ healthyliving 
/your-health/medical-information/clinical-trials-drugsafety.html 
(cited 06-07-2020) 

20. https://www.canada.ca/en/health-canada/services/drugs-health-
products/funding- fees/fees-respect-human-drugs-med ical-devices 
/pharmaceutical-submission-application-review-funding-fees-drugs-
health-products.html. (cited 06-07-2020) 

21. https://www.canada.ca/en/public-health/services/immunization 
/Canadian-adverse-events-following-immunization-surveill ance-
system-caefiss.html.(cited 05-07-2020) 

 
 

 


