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Abstract

The Universal Immunization Program (UIP) in India, initiated by the Government of India in 1985 and
incorporated into the Child Survival and Safe Motherhood Program in 1992, plays a crucial role in
enhancing public health through systematic vaccination efforts. This program aims to save lives and
strengthen immune systems by administering vaccines and antibiotics. The UIP has spurred the
development of various campaigns, including mass media efforts, to promote immunization against a
range of diseases such as tetanus, coronavirus, and others. Supported by the Bureau of Energy and
Family Prosperity, the Management of India, and the National Technical Advisory Group on
Immunization (NTAGI), the UIP provides essential vaccines to infants, children, and pregnant women.
India, as a major vaccine manufacturing hub with a robust national regulatory authority, is integral to
the global supply of vaccines and conducts one of the world's largest immunization programs. In recent
advancements, the UIP has introduced adult vaccines against specific diseases like the Orient type of
encephalitis in areas with high incidence rates, following thorough studies and consultations with
NTAGI. Vaccines under UIP can be categorized into two types: inactivated and live attenuated.
Inactivated vaccines use dead pathogens to stimulate immunity and require frequent booster shots,
examples include polio and rabies vaccines. Live attenuated vaccines, on the other hand, use weakened
forms of pathogens to induce a strong, lasting immune response, as seen in vaccines for measles,
mumps, rotavirus, smallpox, and chickenpox. The development of vaccines generally involves either
inactivating the virus chemically or physically or weakening it before administration. Although
inactivated vaccines necessitate regular transfusions to maintain immunity, they are a critical
component of the immunization strategy. Through these multifaceted efforts, the UIP continues to
combat infectious diseases and safeguard public health in India.
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INTRODUCTION
The Universal Immunization Program (UIP) in India was a vaccination program given by the
Government of India in 1985 and became a part of the Survival of Child programs in 1992. In
immunization, we talk about how we can save the life of any individual through antibiotics and vaccines
and help in building their proper immune system. This program helped in building many campaigns,
such as mass media campaigns. The UIP consists of vaccination for many diseases or viruses such as
nausea, tetanus, and coronavirus. These programs have helped us to develop vaccines for any disease
that can act in a very harmful way [1]. The Bureau
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accompanying extreme levels of the disease. Approval to present these new vaccines has resulted in
abundant controlled studies and comprehensive deliberations by the Domestic Mechanics Advisory Group
of India (NTAG]I), the country’s top experimental able body on immunization [2].

Types of Vaccines

e Inactivated vaccines: Inactivated vaccines use the dead germ to generate immunity in the body.
They do not provide high levels of immunity and require frequent transfusions to maintain health.
Ex- polio and rabies.

o Live attenuated vaccines: These are weakened forms of germs that are introduced into the body
to form immunity. In response to these pathogens, the body forms antibodies to fight against
infection. They generally develop strong, long-lasting immunity. Measles, mumps, rotavirus,
smallpox, and chickenpox [3].

Vaccine Development

There are different approaches to the development of vaccines, but the most common strategies used
are as follows:

1. Inactivate the virus and then insert it into a person’s body.

2. Weaken the virus and then insertion.

These approaches are mostly used for the development of live attenuated and inactivated vaccines.

e The process involves inactivating viruses using a chemical reagent, such as formalin, which
reduces their ability to reproduce, and exposure to different physical reagents can cause the
viruses to become inactive. These viruses were preserved in reagents and inserted to form
vaccines. The biggest limitation of this process is that it requires frequent transfusions [4].

e Another method is to weaken the virus. This can be achieved by weakening wild viruses in the
laboratory using the tissue culture method. These weakened vaccines replicate in the body and
cause memory B cells to reproduce antibodies against the infection. The immunity generated is
long-lasting and will reduce the risk of diseases soon. Manufacturing process of inactivated
vaccine show in Figure 1.

TIMELINE OF THE PROGRAMME

In Figure 2, the flowchart details the timeline of the vaccine program and illustrates the key stages
and milestones. This visual representation aids in understanding the sequential steps and critical points
involved in the implementation of the program.

IMMUNIZATION SCHEDULE

Table 1 provides an overview of the immunization schedule, including the vaccine names, diseases
they protect against, and recommended dosages [5].

Manufacturing process of inactivated vaccine
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Figure 1. Flow diagrams show the manufacturing process of inactivated vaccine.
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1978: Expansion of the programme to urban areas

A4

1985: Launching of universal immunization programme

A4

1986: Using technology to make amendements for the programme

A4

1992: Developed child survival and safe motherhood in relation to UIP

A4

1997: Introduction of reproductive child healthcare to avoid unsafe pregrnancies and STD.

A4

2005: Introduction of the national rural health mission for improving health of rural areas

A4

2012: Government declared routine immunization for children of all age groups.

Figure 2. Flowchart of the vaccine program timeline.

Table 1. Immunization schedule.

S.N. Vaccine Protection Dosage
1. BCG vaccine Tuberculosis At birth up to 1 year
2. Hepatitis-B Hepatitis-B At birth within 24 hours
3. | Polio vaccine Polio 2-18 months and 4 to 6 years
4. | Rotavirus vaccine | Rotavirus infections First at 15 weeks and last at 8 months
5. DPT vaccine Diphtheria, pertussis, and tetanus | 3 doses at 6, 10, and 14 weeks and booster at 56 years
6. MMR vaccine Measles, mumps, and rabies 9-12 months and second at 1624 months
7. Influenza vaccine | Influenza virus For everyone 6 months and older

ROUTINE IMMUNIZATION

Routine Immunization is a method by which the nation provides people with access to multiple
lifesaving vaccines and various other parts that help to prevent such diseases in the future. It involves
providing vaccination to children, men, women, and the elderly at periodic time intervals to eradicate
the risk of diseases and reduce the error of mortality in the country.

These vaccines are recommended to people of different age groups depending on the risk of diseases
associated with them. Modern vaccines have become more efficient in preventing multiple diseases and
reducing the risk of death [6]. There are multiple reasons for the importance of routine immunization.

e Immunization reduces mortality and increases life expectancy.

o It helps in reducing costs and increases financial status.

e It not only saves the present generation but also acts as a savior for the next generation.

e It also reduces the risk of other diseases that can be prevented by vaccine intervention.

IMPLEMENTATION OF ROUTINE IMMUNIZATION

Routine immunization is a major priority for all countries and helps set a target for vaccination each
year. For vaccination, different immunization sessions are conducted at the small village level. Vaccines
are stored at the recommended temperature to store them successfully, and many cold chain points are
being created across countries; in countries such as India, immunization is a very important aspect
because many infections or viruses are increasing in the environment if we have a fully immunized body
we can fight against these infections. Pregnant women, elderly people, and small children have a weaker
immune system; therefore, routine immunization is necessary [7, 8].
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INITIATIVES
Initiatives of the UIP in India involve setting up different centers (Figure 3).

Electronic Vaccine Intelligence Network Rollout

The government has rolled out an electronic vaccine intelligence network that digitalizes vaccine
stock management, temperatures, and logistics associated with the vaccine system, and tracks the
vaccines at different levels from storage in the national to sub-district areas.

The Electronic Vaccine Intelligence Network has completed its first phase in approximately 12
states of India, namely Assam, Bihar, Madhya Pradesh, Himachal Pradesh, Gujarat, Odisha, Uttar
Pradesh, and Rajasthan.

The program enables the monitoring of vaccine stock position and storage temperature, providing
a detailed report of the tracking status and an overview of countries’ vaccine cold chain logistics
systems.

The program has been scaled up in the entire country, and the second phase of the electronic
vaccine intelligence network program is still ongoing in the states of Andhra Pradesh, Daman
and Diu, Dadar and Nagar Haveli, Goa, Karnataka, Maharashtra, and Uttarakhand [9].

National Cold Chain Management Information System

The National Cold Chain Management System tracks the cold chain equipment and inventory,
availability, and functionality of all components related to vaccine storage and stock
management.

There are two centers, the National Cold Chain Training Center (NCCTE) in Pune and the
National Cold Chain and Vaccine Management Resource Center (NCCVMR) in Delhi, which
have technical equipment and provide training to cold chain technicians in the repair and
management of cold chain equipment.

The program has been scaled in different parts of the country by setting up different storage
facilities for Vaccine Management [10].

COMPONENTS OF UNIVERSAL IMMUNIZATION PROGRAM
The different components of the UIP in India are (Figure 4):
1. Strategy and policy: The National Health Policy is a program initiated by the Government of

India to develop an acceptable, affordable, and sustainable standard of health by setting up an
effective health system. The major role of the policy is to reduce infant and maternal mortality
rates and develop national health indicators. Other than this, there are multiple policies set up by
the Government of India as an indicator, including the National VVaccine Policy launched in 2011.
The objective of this policy is to address the decision-making process and launch a long-term
plan for the work and strengthening of the UIP in India. It also focuses on issues such as vaccine
security, management, regulations, guidelines, and any inclusion or modification of
immunization programs.

New initiatives

intelligence network rollout

National cold
chain management
information system

Electronic vaccine

Figure 3. Flow diagram of initiatives taken for the vaccine.
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Figure 4. Components of universal immunization program.

2.

Vaccine and logistics in cold chain: The cold chain is a system focused on the storage and
transport of vaccines at a particular optimum temperature from their point of use. India has
developed a vast range of features and facilities to ensure that the storage and transportation of
vaccines are well monitored in each state. The vaccines were given to the government from four
different medical health centers located in Karnal, Mumbai, Chennai, and Kolkata. The
technicians are used to maintaining the cold chain equipment and are given specific training to
handle, install, and use the equipment. The performance of the system is monitored and managed
throughout the time it is produced until it is sent for the purpose. The Primary Health Centers can
handle and keep the vaccine with them for a time period of one month only [11].

Injection safety and disposal: Injections are often used during the vaccination period, and lakhs
of the injections are used. Unsafe use of these injections to insert the dosage can result in the
spread of multiple fatal diseases, such as HIV-AIDS, Hepatitis-B, and many other harmful
diseases. To ensure safe injection, the government has announced the use of safe equipment,
including AD syringes, hub cutters, and waste disposal bags, to maintain the health of the
individual as well as the environment. The disposal of immunization waste is done under the
protocol set up by the Government of India as per the Central Pollution Control Board guidelines
and procedures. States need to provide funds for proper disposal, hub cutters, and disposable bags
for waste disposal.

AEFI surveillance system: AEFI stands for Adverse Event Following Immunization and is a
surveillance system launched by the Government of India in 1988 as a medical incident that takes
place after the immunization program and concerns the causes and effects produced by the
immunization program. It monitors immunization safety, and defects related to the program and
process, corrects unsafe practices of immunization, and reduces the negative impact of
immunization related to the system. The committee of AEFI was revised in 2013 and has added
multiple smaller committees, including Pharmacology, Pathology, Immunology, Forensic
Medicine, and Epidemiology.

Strategic communication: This involves issuing media advocacy, planning, and media response to
communicate with people about developing immunization programs and practices related to them.
It is important to have proper immunization coverage to maintain the criticality of the situation,
develop the features of different immunization programs, and make people aware of it [12].
Monitoring and evaluation: The UIP is a well-developed plan with several indicators of media
coverage and monitoring stages at each level. Monitoring is performed at the three utmost levels:
i. Regular reporting at the district level and Primary Health Centers.

ii. Computerized reporting as a part of the Health Management System is done every month.
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iii. The evaluation was based on surveys conducted over a period, including the National Family
Health Survey.

IMMUNIZATION CAMPAIGNS
Multiple immunization campaigns have begun to eradicate diseases and maintain the health of the
nation. Some of the major immunization campaigns were as follows.

JE vaccination: JE vaccination is part of a routine immunization program and related scheme. It
represents Japanese Encephalitis, which is the most adverse to laboratory people as a risk of
infection. The vaccination is 90% effective against disease-causing microorganisms, and dosage
is given either through muscle or injection under the skin. The campaign covers 154 districts out
of 179 and covers approximately 108 million people across India. Two doses were administered
under the routine immunization program in 2013 to protect children from it.

Polio eradication program: The polio eradication program has achieved a remarkable status
and states that in 2009, India accounted for nearly half of the global cases and gradually
dropped over time. The program’s success is due to continuous innovation, political support,
and effective partnerships.

NEED FOR AND IMPORTANCE OF UNIVERSAL IMMUNIZATION PROGRAMME

Immunization reduces the risk of fatal diseases and increases longevity in both people and
children. Strong immunity is an indicator of good health in humans.

Immunization prevents a large number of autoimmune diseases in children and enhances
immunity to fight infections. This increases the self-mechanism of children and adults.

It prevents several disorders, including polio and measles, and these infections may become an
epidemic shortly. To avoid and reduce the risk of infection, it is necessary to vaccinate children,
especially those undergoing routine immunization.

It is one of the most cost-effective public health maintenances and has reduced the chances of
infant mortality by 5% and vaccination is being targeted to around 2.67 crore newborns and 2.9
crore pregnant women.

The program is effective against many fatal diseases and improves the health management system
in India [13].

CONCLUSION

The Universal Immunization Program (UIP) in India, initiated in 1985 and part of the Child Survival
and Safe Motherhood Program in 1992, plays a vital role in enhancing public health by providing
essential vaccines and antibiotics. Supported by key organizations, the UIP targets infants, children, and
pregnant women to protect them against diseases such as tetanus and coronavirus. As a major vaccine
producer with a strong regulatory framework, India has one of the world's largest immunization
programs, adapting to new health challenges with adult vaccines for diseases such as encephalitis.
Utilizing both inactivated and live attenuated vaccines, UIP is crucial for combating infectious diseases
and for ensuring public health in India.
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