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CHAPTER 11: Immunovigilance and Other
Disciplines of Pharmacovigilance

Learning Objectives
After studying this chapter, you will be able to:

1 Define pharmacovigilance and each of its related vigilance disciplines: immunovigilance,
cosmetovigilance, nutraceutical-vigilance, materiovigilance, herbovigilance, ecopharmacovigilance,
and hemovigilance.

2 Explain the scope of each discipline — what product it watches and what kind of harm it looks for.

3 Describe the significance of each discipline in protecting public health.

4 Compare the seven disciplines in a table on the basis of product watched, type of event reported, and
who reports.

5 Outline the common vigilance workflow (report → assess → act) used across all disciplines.

6 Explain the role of a pharmacist in each discipline with one example.

Definitions
• Pharmacovigilance (PV): The science and activities related to the detection, assessment,

understanding, and prevention of adverse effects or any other drug-related problems. In simple
words: the safety monitoring of medicines after they reach the market.

• Immunovigilance: The branch of pharmacovigilance that monitors the safety of vaccines and
immunization programmes. It looks for problems like adverse events following immunization (AEFIs)
and vaccination failure.

• Cosmetovigilance: The ongoing collection, evaluation, and monitoring of undesirable effects caused
by cosmetic products such as creams, shampoos, soaps, hair dyes, and deodorants.

• Nutraceutical-vigilance: The monitoring of the safety of nutraceuticals — products that sit between
food and medicine, such as vitamin supplements, protein powders, herbal capsules sold as health
supplements, and fortified foods.

• Materiovigilance: The monitoring of the safety of medical devices and equipment — anything from
syringes, gloves, and catheters to pacemakers, stents, and diagnostic machines. ("Materio" comes
from "material" — the materials and devices used in healthcare.)

• Herbovigilance: The monitoring of the safety of herbal medicines and traditional medicine products,
such as Ayurvedic, Unani, Siddha, and other plant-based preparations.

• Ecopharmacovigilance (EPV): The science of detecting, assessing, and preventing adverse effects of
pharmaceuticals on the environment — for example, drug residues in water, soil, and their effect on
animals and plants.
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• Hemovigilance: The monitoring of the safety of blood and blood products — covering the entire chain
from blood donation and collection to transfusion into the patient, including donor reactions and
transfusion reactions.

Terminology
Term Simple meaning

Adverse event (AE) Any bad or unwanted medical happening after using a product
— the product may or may not have caused it.

Adverse drug reaction (ADR) A harmful, unwanted effect caused by a medicine at a normal
dose.

Signal New information suggesting a product may cause a harm that
was not known before.

Vigilance Continuous watchfulness — the habit of watching for harm and
reporting it.

Undesirable effect Any unwanted effect of a cosmetic product — the cosmetics
word for an ADR.

Medical device Any instrument, apparatus, implant, or machine used for
diagnosis, treatment, or prevention of disease.

Transfusion reaction A harmful reaction in a patient after receiving donated blood or
a blood product.

Donor adverse reaction A harmful reaction in the person who donated blood (for
example, fainting after donation).

Nutraceutical A product made from food sources that claims health benefits
— part food, part medicine.

Herbal medicine A medicine made from plants or plant parts, including
traditional systems like Ayurveda.

Pharmaceutical in the environment Traces of medicines found in rivers, soil, or drinking water after
excretion or disposal.

AEFI Adverse Event Following Immunization — any bad medical
event after a vaccination (explained fully in Chapter 12).

Risk–benefit balance Comparing how much good a product does versus how much
harm it causes.

Simple Explanations

Why do we need so many "vigilances"?
Think of pharmacovigilance as the parent. A medicine is only one kind of health product. People also use
vaccines, cosmetics, food supplements, medical devices, herbal medicines, and blood transfusions. Each
product family has its own special risks, its own users, and its own way of being reported — so each one
grew its own monitoring branch. The parent idea is the same everywhere: watch for harm, report it,
study it, and act to protect people.

Immunovigilance — watching vaccines. Vaccines are special because they are given to healthy people
— mostly babies and children — to prevent disease. A problem after vaccination damages public trust very
fast, and loss of trust can stop an entire immunization programme. So vaccines get their own branch of
safety monitoring. It watches two big things: (1) adverse events following immunization (AEFIs), and (2)
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vaccination failure — when a vaccine does not protect as expected. (Chapter 12 covers this in detail.)

Cosmetovigilance — watching cosmetics. Cosmetics are used daily by millions of healthy people, often
without any doctor's advice. A face cream, hair dye, or deodorant can cause skin rashes, allergies, eye
irritation, or hair damage. Because cosmetics are bought freely and rarely linked to a doctor visit, their
harms are under-reported. Cosmetovigilance collects reports of such "undesirable effects" from
consumers, beauticians, dermatologists, and pharmacists, and helps companies improve product safety.

Nutraceutical-vigilance — watching food-like health products. Nutraceuticals (vitamins, protein
powders, omega-3 capsules, herbal health drinks) are sold as food supplements, so people assume they
are completely safe. But they can interact with medicines (for example, some herbal supplements thin the
blood or change liver enzymes), can be contaminated, or can carry wrong doses. This discipline watches
for such harms in the grey zone between food and medicine.

Materiovigilance — watching medical devices. A medicine harms through chemistry; a device harms
through design, material, or malfunction — a cracked catheter, a faulty pacemaker battery, a
wrong-reading glucometer, a leaky syringe. Materiovigilance collects reports of device-related injuries and
malfunctions, and can trigger recalls, design changes, or usage warnings.

Herbovigilance — watching herbal medicines. Many people believe "herbal means safe." It does not.
Plants contain powerful chemicals; herbal products can be adulterated, contaminated with heavy metals,
misidentified (wrong plant), or interact with modern medicines. Herbovigilance watches for these harms
in traditional and herbal products.

Ecopharmacovigilance — watching the environment. Medicines do not disappear after the patient
takes them. They are excreted in urine, washed off skin, or thrown into dustbins, and reach rivers and soil.
Some drug residues harm fish, birds, and plants. Ecopharmacovigilance studies this environmental
footprint and suggests greener manufacturing, better disposal, and eco-friendly prescribing.

Hemovigilance — watching blood safety. Blood transfusion saves lives but carries risks: wrong blood
group transfusion, infections, allergic reactions, and donor injuries. Hemovigilance follows the whole
"vein-to-vein" chain — from the donor's arm, through testing and storage, to the patient's vein — and
records every adverse reaction on both sides.

Classifications
The seven disciplines can be classified by what they watch:

1 Medicines and vaccines (drug-type products): immunovigilance (vaccines), herbovigilance (herbal
medicines), nutraceutical-vigilance (supplements).

2 Non-drug health products: cosmetovigilance (cosmetics), materiovigilance (medical devices).

3 Human-derived products: hemovigilance (blood and blood products).

4 The environment: ecopharmacovigilance (pharmaceuticals in nature).

They can also be classified by who mainly reports:

• Healthcare professionals: immunovigilance, materiovigilance, hemovigilance.

• Consumers and the public: cosmetovigilance, nutraceutical-vigilance.

• Traditional practitioners and pharmacists: herbovigilance.

• Researchers and environmental scientists: ecopharmacovigilance.
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Mechanisms / Processes

The common vigilance cycle (works for every discipline)

+-------------+      +-------------+      +-------------+
|  DETECT     | ---> |  ASSESS     | ---> |  ACT        |
| Harm is     |      | Experts     |      | Warnings,   |
| noticed and |      | study the   |      | label       |
| reported    |      | reports:    |      | changes,    |
|             |      | is it real? |      | recalls,    |
|             |      | how serious?|      | or bans     |
+-------------+      +-------------+      +-------------+
       ^                                        |
       |                                        v
       +----------- KEEP WATCHING <--------------+
         (monitoring continues after action)

Step-by-step:

1 Detection: A patient, consumer, nurse, doctor, or pharmacist notices a harmful event and reports it
(to a company, a hospital, or a national centre).

2 Collection and documentation: The report is recorded in a standard format — what product, what
happened, when, to whom.

3 Assessment: Experts check causality (did the product really cause it?), seriousness, and whether
similar reports exist.

4 Signal detection: When several similar reports pile up, a "signal" — a possible new risk — is identified.

5 Risk evaluation and action: Regulators and companies decide what to do: update the label, issue a
warning letter, restrict use, recall the batch, or withdraw the product.

6 Communication: The decision is communicated to healthcare professionals and the public.

7 Continued monitoring: Watching continues to check whether the action worked.

How one report travels (example: materiovigilance)

Nurse notices a catheter cracks during use
        |
        v
Reports to hospital biomedical / pharmacy department
        |
        v
Hospital sends device report to national materiovigilance system
        |
        v
Experts assess: is it a design defect or a single bad batch?
        |
        v
Decision: alert all hospitals, or recall that batch
        |
        v
Hospitals and public are informed; monitoring continues
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INFOGRAPHIC CONCEPT: One family, seven watchtowers. Draw pharmacovigilance as a big umbrella
at the top. Under it, seven watchtowers, each labelled with one discipline and a simple icon: a syringe
(immunovigilance), a cream jar (cosmetovigilance), a capsule (nutraceutical-vigilance), a stent/device
(materiovigilance), a leaf (herbovigilance), a fish in water (ecopharmacovigilance), a blood bag
(hemovigilance). Under each tower write one line: "watches X". At the bottom, a single conveyor belt
labelled "Report → Assess → Act" connects all seven towers, showing the same workflow everywhere.
Caption: "Same parent, same workflow — different products, different risks."

Tables

Table 1: Comparison of the seven vigilance disciplines

Discipline Product watched Typical harmful event Main reporters Key significance

Immunovigilance Vaccines AEFI (fever, swelling,
allergic reaction after
vaccination),
vaccination failure

Doctors, nurses, ANMs,
parents

Protects public trust in
immunization
programmes

Cosmetovigilance Cosmetics (creams,
dyes, soaps,
deodorants)

Skin allergy, rashes, eye
irritation, hair damage

Consumers,
dermatologists,
beauticians,
pharmacists

Products used daily
without medical
supervision

Nutraceutical-vigilance Food supplements,
vitamins, protein
powders, fortified foods

Interactions with
medicines,
contamination, wrong
dose effects

Consumers, dietitians,
pharmacists

Grey zone between
food and medicine;
"safe" assumption is
risky

Materiovigilance Medical devices
(syringes, catheters,
implants, machines)

Device malfunction,
breakage, wrong
readings, implant
failure

Nurses, doctors,
biomedical engineers

Harm comes from
design/material, not
chemistry

Herbovigilance Herbal and traditional
medicines

Adulteration,
heavy-metal
contamination,
wrong-plant errors,
herb–drug interactions

Traditional
practitioners,
pharmacists, patients

Counters the "herbal
means safe" myth

Ecopharmacovigilance Drug residues in the
environment

Harm to fish, birds,
plants; drug resistance
in the environment

Environmental
scientists, researchers

Protects ecosystems
from pharmaceutical
pollution

Hemovigilance Blood and blood
products

Wrong-blood
transfusion, infections,
allergic reactions, donor
fainting

Blood bank staff,
doctors, nurses

Covers the full
vein-to-vein chain,
donor and patient

Table 2: What each discipline mainly prevents

Discipline Main question it answers

Immunovigilance "Is this vaccine still safe for mass use?"

Cosmetovigilance "Is this daily-use product harming skin or eyes?"

Nutraceutical-vigilance "Is this 'health' supplement secretly harming users?"

Materiovigilance "Is this device safe in real hospital use?"
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Discipline Main question it answers

Herbovigilance "Is this traditional preparation pure and safe?"

Ecopharmacovigilance "Are our medicines poisoning the environment?"

Hemovigilance "Is every step from donor to patient safe?"

Examples
1 Immunovigilance: After a vaccination camp, several children develop high fever and one develops

swelling at the injection site. The nurse reports these as AEFIs; experts assess whether they are
expected mild reactions or a signal of a bad vaccine batch.

2 Cosmetovigilance: A woman develops a red, itchy rash on her face two days after using a new
fairness cream. She reports it to her pharmacist, who forwards it as an undesirable effect of a
cosmetic.

3 Nutraceutical-vigilance: A gym-goer taking a protein powder plus a "fat burner" supplement
develops palpitations and high blood pressure. The doctor suspects the supplement contains an
undeclared stimulant and reports it.

4 Materiovigilance: During surgery, a batch of surgical gloves tears easily. The hospital reports the
device defect; investigation finds a manufacturing problem in that batch, which is recalled.

5 Herbovigilance: A patient on blood-thinning medicine starts an herbal "liver tonic" and develops
unusual bleeding. The pharmacist identifies a possible herb–drug interaction and reports it.

6 Ecopharmacovigilance: Researchers find traces of antibiotics in river water near a pharmaceutical
manufacturing area and study whether this is encouraging drug-resistant bacteria in the environment.

7 Hemovigilance: A blood donor faints and injures himself after donation (donor adverse reaction), and
separately, a patient develops fever and chills during transfusion (transfusion reaction). Both are
recorded in the hemovigilance system to improve donor care and transfusion safety.

Analogies
1 The seven watchtowers: Pharmacovigilance is like a fort. Medicines are watched from the main

tower, but the fort also needs watchtowers for vaccines, cosmetics, devices, herbal products,
supplements, blood, and the surrounding environment. Each tower watches a different direction, but
all guards follow the same drill: spot → report → act.

2 The smoke detector: A vigilance system is like a smoke detector in a house. It does not stop the fire
by itself — it alerts early so people can act before the whole house burns. One ADR report is a wisp of
smoke; a signal is the alarm.

3 CCTV for products: Clinical trials are like a product's school report card — short and controlled.
Vigilance disciplines are like CCTV cameras that keep watching the product for its whole life in the real
world.

Pharmacy Relevance
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• A community pharmacist is often the first person a consumer tells about a cosmetic rash, a
supplement side effect, or a herbal product problem. The pharmacist must know which discipline the
report belongs to and where to send it.

• Hospital pharmacists handle device complaints (materiovigilance) and transfusion documentation
(hemovigilance) and sit on hospital safety committees.

• Pharmacists counsel patients that "natural" and "supplement" do not mean "risk-free" — the core
message of herbovigilance and nutraceutical-vigilance.

• In industry, pharmacists work in drug safety departments that now handle vaccines, devices, and
cosmetics too — knowing all disciplines makes a pharmacist employable across product types.

• Pharmacists guide safe disposal of medicines (take-back, no flushing), which is the pharmacist's
direct contribution to ecopharmacovigilance.

India Context
• India runs national safety monitoring for medicines, and vaccine safety is monitored through the AEFI

surveillance system under the Universal Immunization Programme (details in Chapter 12).

• India has a huge traditional medicine sector (Ayurveda, Siddha, Unani, Homeopathy), which makes
herbovigilance especially important — herbal products are widely used and widely assumed safe.

• India is a major manufacturer and consumer of medical devices and a large blood-transfusion
network, giving materiovigilance and hemovigilance growing importance.

• With dense populations and pharmaceutical manufacturing clusters, safe disposal of medicines and
control of drug residues in water are real public-health topics linked to ecopharmacovigilance.

• For a pharmacy student in India, the practical message is simple: report what you see — a cosmetic
allergy at your counter, a supplement reaction, a device defect in the hospital — because India's
systems depend on ground-level reports.

Key Points
1 Pharmacovigilance is the parent science; seven specialised disciplines extend it to vaccines, cosmetics,

nutraceuticals, devices, herbal medicines, the environment, and blood.

2 Every discipline follows the same cycle: detect → collect → assess → signal → act → communicate →
keep watching.

3 Immunovigilance protects vaccines and public trust in immunization.

4 Cosmetovigilance and nutraceutical-vigilance matter because these products are used without medical
supervision and assumed safe.

5 Materiovigilance deals with device defects and malfunctions, not chemistry.

6 Herbovigilance fights the myth that herbal means safe (adulteration, contamination, interactions).

7 Ecopharmacovigilance protects the environment from drug residues.

8 Hemovigilance covers the full vein-to-vein chain for both donors and recipients.
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9 The pharmacist is a key reporter and counsellor in every discipline.

Common Confusions
• Immunovigilance vs. vaccinovigilance: These two words mean the same thing — safety monitoring

of vaccines. "Vaccinovigilance" is simply the shorter, vaccine-specific name. Do not treat them as
different systems.

• Materiovigilance vs. pharmacovigilance: Pharmacovigilance watches medicines (chemical effects);
materiovigilance watches medical devices (design, material, malfunction). A faulty syringe is
materiovigilance; a rash from an injection drug is pharmacovigilance.

• Nutraceutical-vigilance vs. herbovigilance: A herbal capsule sold as a medicine (Ayurvedic
preparation) falls under herbovigilance; a vitamin or protein powder sold as a food supplement falls
under nutraceutical-vigilance. The product's legal category decides, not the plant inside it.

• Hemovigilance vs. pharmacovigilance: A reaction to a blood transfusion is hemovigilance; a reaction
to an iron injection (a medicine) is pharmacovigilance — even though both involve "blood-related"
treatment.

• AEFI vs. ADR: An ADR is a reaction caused by a drug. An AEFI is any event following immunization — it
may be coincidental and not caused by the vaccine. All vaccine ADRs are AEFIs, but not all AEFIs are
vaccine-caused.

Common Mistakes
1 Writing that "herbal products need no safety monitoring because they are natural" — the opposite is

the exam point.

2 Mixing up materiovigilance (devices) with pharmacovigilance (drugs) in definitions.

3 Forgetting ecopharmacovigilance and hemovigilance when asked to "list all disciplines" — students
usually remember only the first three or four.

4 Describing the vigilance workflow as "report and forget" — assessment, action, communication, and
continued monitoring are essential steps.

5 In the comparison table, writing vague differences ("both watch products") instead of specific ones
(product watched, event type, reporter).

6 Confusing a signal (possible new risk needing study) with a proven side effect.

Mnemonics
• Seven disciplines — "I Can Note Many Herbal Events Happening": Immunovigilance,

Cosmetovigilance, Nutraceutical-vigilance, Materiovigilance, Herbovigilance, Ecopharmacovigilance,
Hemovigilance.

• Vigilance cycle — "Doctor Always Says Act Calmly": Detect, Assess, Signal-check, Act, Communicate
(plus keep watching).
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• Hemovigilance scope — "Vein to Vein": donor's vein → testing → storage → patient's vein. If you can
trace the blood's full journey, you understand hemovigilance.

Exam Summary
Pharmacovigilance has seven specialised branches. Immunovigilance monitors vaccine safety (AEFIs,
vaccination failure). Cosmetovigilance monitors undesirable effects of cosmetics.
Nutraceutical-vigilance monitors food-like health supplements. Materiovigilance monitors medical
devices and their malfunctions. Herbovigilance monitors herbal/traditional medicines (adulteration,
contamination, interactions). Ecopharmacovigilance monitors harm from drug residues in the
environment. Hemovigilance monitors blood donation-to-transfusion safety for donors and recipients. All
follow one workflow — detect, collect, assess, signal, act, communicate, keep watching — and the
pharmacist is a central reporter and counsellor in each.

One-Minute Revision
Seven disciplines, one workflow. Vaccines → immunovigilance. Cosmetics → cosmetovigilance.
Supplements → nutraceutical-vigilance. Devices → materiovigilance. Herbal → herbovigilance.
Environment → ecopharmacovigilance. Blood → hemovigilance. Cycle: detect → assess → signal → act →
communicate → keep watching. Mnemonic: "I Can Note Many Herbal Events Happening."

Questions

Short-answer questions
1 Define immunovigilance and state its two main areas of concern.

2 What is cosmetovigilance? Give two examples of undesirable effects of cosmetics.

3 Differentiate between materiovigilance and pharmacovigilance.

4 What is hemovigilance? Explain the term "vein-to-vein."

5 Why is herbovigilance important even though herbal products are "natural"?

Long-answer questions
1 Define the seven vigilance disciplines of pharmacovigilance. Compare them in a table with respect to

product watched, typical harmful event, and main reporters, and explain the significance of any three.

2 Describe the common vigilance workflow (detection to continued monitoring) and illustrate it with one
example each from materiovigilance and hemovigilance.

3 Discuss the scope and significance of ecopharmacovigilance and nutraceutical-vigilance in the Indian
context.

MCQs (with answer key)
1 Immunovigilance is mainly concerned with the safety of:

a) Cosmetics b) Vaccines c) Medical devices d) Blood products — Answer: b

1 An undesirable effect of a hair dye reported by a consumer falls under:
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a) Materiovigilance b) Cosmetovigilance c) Hemovigilance d) Ecopharmacovigilance — Answer: b

1 A cracked catheter reported during surgery is an example for:

a) Pharmacovigilance b) Herbovigilance c) Materiovigilance d) Nutraceutical-vigilance — Answer: c

1 "Vein-to-vein" concept belongs to:

a) Hemovigilance b) Immunovigilance c) Cosmetovigilance d) Ecopharmacovigilance — Answer: a

1 Which discipline studies the effect of drug residues in rivers on fish?

a) Herbovigilance b) Ecopharmacovigilance c) Materiovigilance d) Cosmetovigilance — Answer: b

1 A patient on blood thinners bleeds after starting an herbal liver tonic. This is best reported under:

a) Nutraceutical-vigilance b) Herbovigilance c) Materiovigilance d) Hemovigilance — Answer: b

1 Which of the following is NOT a vigilance discipline?

a) Cosmetovigilance b) Chronovigilance c) Hemovigilance d) Materiovigilance — Answer: b

1 The correct order of the vigilance cycle is:

a) Act → detect → assess → communicate b) Detect → assess → signal → act → communicate c)
Communicate → detect → act → assess d) Assess → communicate → detect → act — Answer: b

1 A donor faints after blood donation. This event is recorded under:

a) Pharmacovigilance b) Hemovigilance (donor adverse reaction) c) Immunovigilance d) Materiovigilance
— Answer: b

1 Vaccinovigilance is:

a) A completely different system from immunovigilance b) Another name for immunovigilance c) Vigilance
of veterinary vaccines only d) Monitoring of vaccine factories — Answer: b

Viva questions
1 Name all seven vigilance disciplines in one breath.

2 What is the difference between an AEFI and an ADR?

3 Give one example each of a materiovigilance and a cosmetovigilance report.

4 Why do we say "herbal does not mean safe"?

5 What is a signal in vigilance work?

Application-based questions
1 You are a community pharmacist. A college student complains of severe itching and redness after

using a new deodorant. What discipline does this fall under, what details will you record, and what will
you advise the student?
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2 In your hospital, three nurses report that glucometers from a new supplier give widely varying
readings on the same patient. Identify the discipline, outline the reporting and assessment steps, and
state two possible regulatory actions.

3 A patient taking a prescribed medicine asks whether the herbal "immunity booster" capsules bought
online are fully safe because they are natural. Using herbovigilance and nutraceutical-vigilance
concepts, explain your counselling points.

References
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• Cobert — Cobert's Manual of Drug Safety and Pharmacovigilance

• Jose, Cox & Paudyal — Principles and Practice of Pharmacovigilance and Drug Safety
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• Waller & Harrison-Woolrych — An Introduction to Pharmacovigilance

CHAPTER 12: Vaccinovigilance — AEFI and
Immunization Safety Monitoring in India

Learning Objectives
After studying this chapter, you will be able to:

1 Define vaccinovigilance (vaccine pharmacovigilance), immunization, AEFI, and vaccination failure.

2 Explain why vaccines need a separate, dedicated safety monitoring system.

3 Classify vaccination failure into primary and secondary failure with examples.

4 Classify AEFIs by cause into the five standard categories and by seriousness.

5 Describe the AEFI surveillance and reporting chain in India, from the vaccination session site to the
national level.

6 Outline the steps of AEFI investigation and causality assessment.

7 Explain the pharmacist's role in immunization safety.

Definitions
• Vaccine: A biological product that trains the body's immune system to recognise and fight a specific

disease, without causing the disease itself. Example: the vaccines given to babies against polio,
measles, and tuberculosis.



BP705T · UNIT IV CHAPTER 12

Pills & Python · Pharmacy • Data • AI • Healthcare · Instagram @pillsandpython · pillsandpython.com · YouTube @PillsAndPython 13

• Immunization: The process of giving a vaccine so that the person becomes protected (immune)
against a disease. Vaccination is the act of giving the vaccine; immunization is the protection that
should follow.

• Vaccinovigilance (vaccine pharmacovigilance): The science and activities of detecting, assessing,
understanding, and preventing adverse events following immunization and vaccination failure. It is the
same as immunovigilance — the vaccine branch of pharmacovigilance.

• AEFI (Adverse Event Following Immunization): Any untoward (bad or unexpected) medical
occurrence that happens after immunization. Important: it does NOT necessarily mean the vaccine
caused it — it only means it happened after the vaccine in time.

• Vaccination failure: When a vaccinated person still gets the disease the vaccine was meant to
prevent, or does not develop the expected immune protection.

• Primary vaccination failure: The person never develops protection after vaccination — the immune
system never responded in the first place.

• Secondary vaccination failure: The person was protected at first, but protection faded (waned) over
time, so the disease occurs later.

• Immunization error (programmatic error): A mistake in handling, prescribing, or giving the vaccine
— for example, using the wrong diluent, giving an expired vaccine, or a non-sterile injection causing
an abscess.

Terminology
Term Simple meaning

Serious AEFI An AEFI that causes death, hospitalisation, disability, or is
life-threatening — it needs urgent investigation.

Non-serious (minor) AEFI A mild, expected reaction such as slight fever or pain at the
injection site that resolves on its own.

Cluster Several similar AEFIs happening in the same area or time — a
warning sign of a possible bad batch or programme error.

Causality assessment The expert process of deciding whether the vaccine actually
caused the event, or whether it was a coincidence.

Anaphylaxis A sudden, severe, life-threatening allergic reaction — a rare but
serious AEFI needing immediate treatment.

Cold chain The system of refrigerators, cold boxes, and temperature
monitoring that keeps vaccines effective from factory to child.

Diluent The special liquid supplied with some vaccines to dissolve the
vaccine powder before injection.

UIP Universal Immunization Programme — India's national
programme that provides free vaccines to children and
pregnant women.

ANM Auxiliary Nurse Midwife — the frontline health worker who
gives most vaccinations in India's villages and towns.

AEFI committee A group of medical experts at district, state, and national level
that investigates serious AEFIs.

Coincidental event An illness that happens after vaccination by chance and would
have happened even without the vaccine.
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Term Simple meaning

Injection-site abscess A painful pus-filled swelling where the injection was given —
often a sign of non-sterile technique (immunization error).

Simple Explanations

Why do vaccines get their own vigilance system?
Three reasons make vaccines special:

1 Given to healthy people. Medicines are given to sick people, who expect some risk. Vaccines are
given to healthy babies and children. Parents accept almost zero risk, so even a small safety doubt can
destroy trust.

2 Given to millions at once. Mass campaigns reach crores of children in weeks, so a rare problem
becomes visible very fast.

3 Trust is the programme. Immunization works only if parents bring their children. One badly handled
safety scare can reduce vaccination for years and allow diseases to return. Vaccinovigilance protects
both the child and public trust.

Vaccination failure — when protection does not happen
Vaccination failure means the vaccine did not do its job. There are two types:

• Primary failure — "the shield never formed." The child's immune system did not respond to the
vaccine at all. Causes: the vaccine was damaged (cold chain broken, expired), the dose was wrong, or
the child's immune system was too weak (for example, severe malnutrition or immune disease).
Example: a child gets measles even though the vaccination card shows measles vaccine was given, and
blood tests show no measles antibodies ever formed.

• Secondary failure — "the shield wore out." The child was protected for some years, but immunity
faded with time. This is why some vaccines need booster doses. Example: a teenager who was fully
vaccinated as a child gets the disease years later because antibody levels have fallen.

AEFI — "after" does not mean "because of"
This is the most important concept in the chapter. AEFI means an event that happened after
immunization in time — not an event caused by the vaccine. A child could get a fever after vaccination
because of the vaccine — or because a cold was already starting that morning. Both are AEFIs; only expert
investigation (causality assessment) decides which one the vaccine caused.

Classifications

Classification 1: Vaccination failure

Type Meaning Example cause

Primary vaccination failure No immune response ever developed Vaccine damaged by heat (cold chain
failure); wrong dose

Secondary vaccination failure Immunity developed but faded over time Waning antibodies years later; missed
booster dose
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Classification 2: AEFIs by cause (five categories)

Category Meaning Example

1. Vaccine product-related reaction Caused by the vaccine itself or its
ingredients

Mild fever after vaccination; rare severe
allergy to a vaccine component

2. Vaccine quality defect-related reaction Caused by a manufacturing defect in one
batch

A contaminated or wrongly formulated
batch causing unusual reactions

3. Immunization error-related reaction Caused by a mistake in handling or giving
the vaccine

Abscess from a non-sterile injection;
wrong diluent used

4. Immunization anxiety-related reaction Caused by fear and stress about the
injection, not the vaccine

A teenager faints while waiting in the
vaccination queue

5. Coincidental event Happened after vaccination by chance;
unrelated to vaccine or programme

A child develops diarrhoea the evening
after vaccination due to contaminated
water at home

Classification 3: AEFIs by seriousness

Seriousness Features Action needed

Non-serious (minor) Mild fever, pain/redness at injection site;
resolves in 1–3 days

Reassure parents; routine reporting

Serious Death, hospitalisation, disability,
life-threatening illness, or a cluster of
cases

Immediate reporting and full
investigation by the AEFI committee

Mechanisms / Processes

Process 1: How an AEFI is reported and investigated in India

Vaccination session (PHC, sub-centre, outreach camp)
   ANM / health worker notices or is told of an AEFI
        |
        v
Immediate care to the patient + FIRST REPORT filled
        |
        v
Medical Officer at PHC verifies and forwards upward
        |
        v
District Immunization Officer + District AEFI Committee
   investigates serious AEFIs (visits site, checks vaccine
   batch, cold chain, injection technique)
        |
        v
State AEFI Committee reviews investigation
        |
        v
National AEFI Committee / national programme reviews,
   decides action (batch recall, technique retraining,
   public communication) and feeds data to the
   national safety database

Step-by-step:
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1 Detection and first aid: The health worker treats the patient first — safety of the child comes before
paperwork.

2 Notification: Minor AEFIs are recorded in routine reports; serious AEFIs are reported immediately up
the chain (phone first, then written form).

3 Investigation: For serious AEFIs, the district team investigates: they examine the patient, check the
vaccine vial and batch number, check cold-chain temperature records, observe injection technique,
and look for other cases (a cluster).

4 Causality assessment: Experts classify the event into one of the five cause categories using all the
evidence.

5 Action: Depending on findings — retrain staff (immunization error), quarantine or recall a batch
(quality defect), or issue a public statement (coincidental event that scared the community).

6 Feedback: Findings go back down to the field so health workers learn and parents are reassured.

Process 2: Causality assessment logic (simplified)

Was the event caused by the vaccine itself?
   |-- Yes --> vaccine product-related reaction
   |-- No, but the batch was defective?
   |      |-- Yes --> vaccine quality defect-related
   |-- No, but there was a handling/giving error?
   |      |-- Yes --> immunization error-related
   |-- No, but it was fear/stress about injection?
   |      |-- Yes --> immunization anxiety-related
   |-- None of the above?
          |-- Yes --> coincidental event (or unclassifiable
                       if information is incomplete)

INFOGRAPHIC CONCEPT: "After ≠ Because Of." Draw a timeline: a syringe on the left, then a clock,
then three children with different outcomes — one with mild fever (vaccine product-related), one
with an abscess from a rusty needle illustration crossed out and replaced by a clean syringe
(immunization error), and one with a stomach bug from a glass of dirty water (coincidental). A big red
"≠" sign sits between "AFTER vaccination" and "CAUSED BY vaccine." At the bottom, the five cause
categories appear as five coloured boxes. Caption: "Every AEFI is investigated; only evidence decides
the cause."

Tables

Table 1: Minor vs. serious AEFI — how to tell them apart

Feature Minor (non-serious) AEFI Serious AEFI

Examples Low fever, sore arm, mild rash Death, hospitalisation, disability,
anaphylaxis

Frequency Common and expected Rare

Outcome Resolves by itself in days Needs medical intervention

Reporting Routine monthly reporting Immediate reporting + investigation

Public concern Low High — needs clear communication
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Table 2: Primary vs. secondary vaccination failure

Feature Primary failure Secondary failure

Immune response Never developed Developed, then faded

Time of disease Soon after vaccination Years later

Main causes Damaged vaccine, wrong dose, weak
immunity

Waning antibodies, missed booster

Prevention Good cold chain, correct technique Timely booster doses

Table 3: Who does what in India's AEFI surveillance chain

Level Key person/team Main job

Session site ANM / health worker Gives vaccine safely, spots AEFIs, gives
first aid, sends first report

PHC Medical Officer Verifies the report, treats the patient,
forwards serious cases

District District Immunization Officer + District
AEFI Committee

Investigates serious AEFIs, checks batch
and cold chain

State State AEFI Committee Reviews investigations, guides districts

National National AEFI Committee / programme
managers

Final review, national-level action,
communication to the public

Examples
1 Vaccine product-related: A baby develops mild fever and a sore thigh for two days after vaccination.

This is an expected product-related reaction; the mother is reassured and the event is routinely
reported.

2 Immunization error: Several children from one camp develop injection-site abscesses; investigation
finds non-sterile technique. Action: retraining and supervision — the vaccine itself was fine.

3 Immunization anxiety: A 12-year-old faints in the observation area before receiving the injection,
after watching another child cry — anxiety-related, not vaccine-related.

4 Coincidental: A child develops fever with diarrhoea the night after vaccination; tests show a stomach
infection going around the village — classified as coincidental after investigation.

5 Primary vaccination failure: A fully vaccinated child still gets the disease; investigation traces it to
vaccines stored without refrigeration during a power cut (cold chain failure).

6 Secondary vaccination failure: A disease reappears in adolescents years after childhood vaccination
— immunity has waned, signalling that a booster dose policy may be needed.

Analogies
1 The umbrella with a hole: Primary vaccination failure is like buying an umbrella that already has a

hole — it never protected you. Secondary failure is like an umbrella whose fabric wore thin after years
in the sun — it worked, then wore out.
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2 After ≠ because of: If you wear a new shirt and then it rains, the shirt did not cause the rain — the
two just happened in sequence. AEFI works the same way: timing alone never proves cause.

3 The fire alarm drill: Investigating every serious AEFI is like treating every fire alarm seriously. Most
alarms are false or minor, but you still check each one — because the one time it is real, lives depend
on it.

Pharmacy Relevance
• Pharmacists in hospitals and communities are trusted medicine experts — parents ask them "is this

vaccine safe?" and "my child has fever after the injection, what should I do?" The pharmacist must
answer calmly, correctly, and without spreading fear.

• Pharmacists help maintain the cold chain in pharmacies that store vaccines (correct refrigerator
temperature, no freezing of freeze-sensitive vaccines).

• In industry, pharmacists work in vaccine pharmacovigilance departments, processing AEFI reports
and preparing safety summaries.

• Pharmacists can report AEFIs they hear about and guide parents to the nearest health facility for
serious events.

• During vaccination campaigns, pharmacists support community communication — explaining that
mild fever after vaccination is normal and a sign the immune system is responding.

India Context
• India's Universal Immunization Programme (UIP) is one of the world's largest vaccination

programmes, reaching crores of children and pregnant women every year — which is exactly why
India needs a strong AEFI surveillance system.

• AEFI surveillance in India works through the public health chain: ANM at the session site → Medical
Officer at the PHC → District Immunization Officer and District AEFI Committee → State committee →
national level. Serious AEFIs are investigated by expert committees, not by a single officer.

• Because India's programme is so large and visible, rumours about vaccine safety can spread fast;
quick investigation and honest public communication are part of the system, not an extra.

• India's large birth cohort and outreach sessions in remote areas make cold-chain maintenance and
injection safety continuous practical challenges for vaccinovigilance.

• For the pharmacy student: you will meet vaccine-hesitant parents at your counter. Knowing the AEFI
system lets you say, truthfully, "every serious event is investigated by experts" — which builds trust.

Key Points
1 Vaccinovigilance = immunovigilance = safety monitoring of vaccines (AEFIs + vaccination failure).

2 Vaccines need special vigilance: given to healthy children, in massive numbers, and trust is the
foundation of the programme.

3 AEFI means "after" immunization, not "because of" the vaccine — causality must be investigated.
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4 AEFIs have five cause categories: vaccine product-related, quality defect-related, immunization
error-related, anxiety-related, and coincidental.

5 AEFIs are also split by seriousness: minor (routine reporting) vs. serious (immediate reporting +
investigation).

6 Vaccination failure is primary (never responded) or secondary (protection waned; boosters needed).

7 India's AEFI system runs from ANM → PHC → district committee → state → national level, with expert
causality assessment of serious events.

8 Pharmacists protect the cold chain, counsel parents, report AEFIs, and fight misinformation.

Common Confusions
• AEFI vs. vaccine side effect: A side effect is proven to be caused by the vaccine. An AEFI is only linked

in time — cause is decided after investigation. Do not use the two terms interchangeably.

• Vaccinovigilance vs. immunovigilance: Same meaning. Examiners accept either; do not describe
them as different systems.

• Immunization error vs. quality defect: An error is a human/programme mistake (wrong diluent, dirty
needle); a quality defect is a manufacturing problem in the batch. The action differs: retrain staff vs.
recall the batch.

• Primary vs. secondary failure: Primary = never protected; secondary = protected first, then
protection faded. Students often reverse these.

• Coincidental event vs. "not an AEFI": A coincidental event IS still an AEFI (it happened after
immunization) — it is just classified as not caused by the vaccine or the programme.

Common Mistakes
1 Writing "AEFI means the vaccine caused harm" — the definition explicitly says "following," not "caused

by."

2 Listing only three or four AEFI cause categories and missing anxiety-related and coincidental events.

3 Confusing seriousness (how bad the outcome is) with causality (whether the vaccine caused it) — a
serious event can still be coincidental.

4 Forgetting vaccination failure (primary/secondary) when asked about the scope of vaccinovigilance.

5 Describing India's system as "the doctor reports to the company" — the chain runs through the public
health system (ANM → PHC → district → state → national).

6 Suggesting that mild fever after vaccination means "something went wrong" — it is usually a normal,
expected immune response.

Mnemonics
• Five AEFI causes — "Very Quick Injections In Clinic": Vaccine product-related, Quality defect-related,

Immunization error-related, Immunization anxiety-related, Coincidental.
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• Vaccination failure — "Never vs. Faded": Primary = Never responded; Secondary = protection
Faded.

• AEFI reporting chain — "A PHD Student Never fails": ANM → PHC (Medical Officer) → District
committee → State committee → National level.

Exam Summary
Vaccinovigilance (immunovigilance) is the safety monitoring of vaccines, covering AEFIs and vaccination
failure. Vaccines need dedicated vigilance because they are given to healthy children in huge numbers and
the programme runs on public trust. Vaccination failure is primary (no response ever) or secondary
(waned immunity; boosters needed). AEFI = any medical event following immunization — cause is not
assumed. Five cause categories: vaccine product-related, quality defect-related, immunization
error-related, anxiety-related, coincidental; plus serious vs. non-serious split. India's AEFI surveillance
flows from the ANM at the session site through PHC, district AEFI committee, and state to national level,
with expert causality assessment and action (retraining, batch recall, public communication). Pharmacists
support cold chain, counselling, reporting, and trust-building.

One-Minute Revision
Vaccinovigilance = vaccine safety watch (AEFIs + vaccination failure). After ≠ because of. Five causes: "Very
Quick Injections In Clinic." Failure: primary = never, secondary = faded. India chain: ANM → PHC → District
→ State → National. Pharmacist: cold chain, counselling, reporting, fighting rumours.

Questions

Short-answer questions
1 Define AEFI. Why does the definition say "following" and not "caused by"?

2 Differentiate between primary and secondary vaccination failure with one example each.

3 List the five cause categories of AEFI with one example each.

4 Who investigates a serious AEFI at the district level in India?

5 Why do vaccines need a separate vigilance system? Give three reasons.

Long-answer questions
1 Define vaccinovigilance and explain its scope. Classify AEFIs by cause and by seriousness, giving

examples, and describe the AEFI reporting and investigation chain in India.

2 Explain vaccination failure — its two types, causes, and prevention — and discuss why maintaining
public trust is central to immunization safety monitoring.

3 A cluster of injection-site abscesses is reported from a vaccination camp. Describe step-by-step how
this serious AEFI would be investigated in India, what cause category it is likely to fall into, and what
actions would follow.

MCQs (with answer key)
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1 AEFI stands for:

a) Adverse Effect From Immunization b) Adverse Event Following Immunization c) Allergic Event From
Injection d) Acute Effect Following Injection — Answer: b

1 Which statement about AEFI is correct?

a) Every AEFI is caused by the vaccine b) AEFI only means the event happened after immunization in time
c) Mild fever can never be an AEFI d) AEFIs need no investigation — Answer: b

1 A child faints in the queue before receiving the injection. This is:

a) Vaccine product-related b) Immunization anxiety-related c) Quality defect-related d) Coincidental —
Answer: b

1 Primary vaccination failure means:

a) Immunity faded after years b) No immune response developed at all c) The booster was missed d) The
child refused vaccination — Answer: b

1 Abscesses in several children after a camp, due to non-sterile technique, are:

a) Coincidental events b) Immunization error-related reactions c) Anxiety-related d) Product-related —
Answer: b

1 In India's AEFI chain, the first report of an AEFI is usually made by:

a) The vaccine manufacturer b) The ANM/health worker at the session site c) The national committee d)
The pharmacist — Answer: b

1 Which of the following is a serious AEFI?

a) Mild pain at injection site b) Low-grade fever for one day c) Hospitalisation after vaccination d) Slight
redness at the site — Answer: c

1 Secondary vaccination failure is best prevented by:

a) Larger first doses b) Timely booster doses c) Different injection sites d) Antibiotics with vaccines —
Answer: b

1 A bad vaccine batch causing unusual reactions falls under:

a) Immunization error b) Vaccine quality defect-related reaction c) Coincidental event d) Anxiety-related
reaction — Answer: b

1 Causality assessment of an AEFI aims to decide:

a) The cost of the vaccine b) Whether the vaccine/programme actually caused the event c) Which company
made the vaccine d) The child's nutritional status — Answer: b

Viva questions
1 What is the full form of AEFI, and what is the key word in its definition?

2 Name the five cause categories of AEFI.
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3 What is the difference between primary and secondary vaccination failure?

4 Who is the ANM, and what is her role in AEFI surveillance?

5 Give one example of a coincidental AEFI.

Application-based questions
1 A mother brings her 9-month-old to your pharmacy with mild fever one day after vaccination and asks

whether the vaccine was "bad" and whether she should skip the next dose. How will you counsel her
using AEFI concepts?

2 You notice that your pharmacy's vaccine refrigerator temperature log shows 12°C for three
consecutive days. Explain the vaccinovigilance risk (link to primary vaccination failure and cold chain)
and list your corrective actions.

3 A news report claims "a child died after vaccination" in a nearby district and parents start refusing
vaccines. As a pharmacist, outline how you would respond — what the AEFI system does in such cases,
and what you would tell the community without pre-judging the cause.
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