BP705T - B.Pharm Semester VII - Theory Notes

Pharmacovigilance

Unit V — Risk Management and ICH Guidelines

Unit V (10 hours)

Pills & Python Notes
From-zero teaching standard: every technical term is defined before use.
Syllabus coverage: Unit V (10 hours).

PILLS & PYTHON
Pharmacy ¢ Data * Al » Healthcare
Instagram @pillsandpython - pillsandpython.com - YouTube @PillsAndPython



BP705T - UNIT V CHAPTER 13

CHAPTER 13: Risk Evaluation, Management and
Communication in Drug Safety

Learning Objectives

After studying this chapter, you will be able to:

1

Define risk, signal, risk evaluation, risk management plan (RMP), and risk minimization measure.

2 Describe the risk management workflow: signal detection — signal assessment — risk minimization -
monitoring.

3 Classify risk minimization measures into routine and additional measures with examples.

4 Explain what a drug safety crisis is and outline the crisis management and communication workflow.

5 Describe how safety information is communicated to regulatory agencies, business partners, and
healthcare facilities.

6 Analyse illustrative (generic) case scenarios of safety crises and state the lessons learnt from each.

7 List emerging trends and challenges in pharmacovigilance and immunovigilance.

Definitions

Risk (in drug safety): The chance of harm from a medicine or vaccine, combined with how serious
that harm is.

Benefit-risk balance: The comparison of a product's good versus its harm. A product stays marketed
only while benefits outweigh risks.

Signal: New information suggesting a product may cause a previously unknown harm, or a known
harm more often. A signal is a suspicion, not proof.

Risk evaluation: The process of studying a signal to decide whether the risk is real, how big it is, who
is most affected, and whether the benefit-risk balance has changed.

Risk management plan (RMP): A written plan describing a product's known and possible risks and
how they will be monitored and reduced. Three parts: (1) safety specification (what the risks are), (2)
pharmacovigilance plan (how risks will be watched), (3) risk minimization plan (what actions will reduce
them).

Risk minimization measure (RMM): Any action taken to reduce a product's risk — from updating the
package leaflet to restricting who can prescribe it.

Drug safety crisis: A sudden, serious, unexpected safety problem with a medicine or vaccine that
threatens patients and public trust, demanding rapid investigation, decision, and communication.

DHPC (Direct Healthcare Professional Communication): An urgent letter to doctors and
pharmacists about a new serious safety issue and what to do.

Recall: The removal of a defective or unsafe batch from the market, hospitals, and pharmacies.
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Terminology

CHAPTER 13

Signal detection

Signal validation

Safety specification

Routine risk minimization

Additional risk minimization

Stakeholder

Crisis communication

Business partner

Healthcare facility

Lessons learnt

Real-world data

Disproportionality analysis

Simple Explanations

Finding a possible new risk by studying ADR reports and other
data.

Checking whether the signal looks genuine enough for full
assessment.

The list of a product's known risks, possible risks, and missing
information (part of the RMP).

Standard safety actions for every product: clear labelling,
package leaflet warnings, prescription-only status.

Extra safety actions for risky products: educational materials,
patient alert cards, controlled distribution.

Any person or group affected by a safety decision — patients,
doctors, regulators, companies, media.

Fast, honest, clear communication during a safety emergency
to protect patients and maintain trust.

Another company linked to the product — co-marketing
partner, distributor, or license holder — who must be informed
of safety issues.

Hospitals, clinics, and pharmacies where the product is used
and where safety alerts must reach.

The improvements made after studying what went right and
wrong in handling a past safety event.

Safety information from everyday medical practice (not from
controlled clinical trials).

A statistical method that spots when one drug-event pair is
reported more often than expected — a signal-hunting tool.

Risk evaluation and management — the safety thermostat

Think of risk management as a thermostat. The vigilance system constantly measures the "temperature"
(incoming safety data). When the temperature rises (a signal appears), experts evaluate: is this a real fire
or just a hot day? If it is real, they act to cool things down (risk minimization measures), then keep

measuring to check the action worked.

The full workflow:

1 Signal detection: Sifting through ADR/AEFI reports to find drug-event pairs reported more often than

expected, or a few striking serious cases.

2 Signal validation and prioritisation: Confirming the signal is not a data error, and ranking it by

urgency.

3 Signal assessment (risk evaluation): Gathering all evidence to judge whether the risk is real, its size,

and who is vulnerable.

4 Decision on the benefit-risk balance: Does the product's benefit still outweigh this risk? For whom?
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5 Risk minimization: Choosing and applying measures to reduce the risk.

6 Communication: Telling regulators, healthcare professionals, partners, and the public clearly and
quickly.

7 Effectiveness check: Monitoring whether the measures actually reduced the harm; if not, stronger
action follows.

Routine vs. additional risk minimization measures

+ Routine measures apply to every product: an accurate label, warnings in the package leaflet,
prescription-only control where needed, and correct pack size. These are the "seatbelts" every car
must have.

« Additional measures are fitted only when the risk is serious: educational booklets for doctors,
patient alert cards, checklists before prescribing, pregnancy-prevention programmes, or controlled
distribution through certified hospitals. These are the "racing harness" for a dangerous track.

Communication in drug safety crisis management

A drug safety crisis is a sudden, serious safety problem threatening patients and public trust — not every
ADR. Crisis management runs two engines together: investigation (find the truth fast) and
communication (tell the truth fast).

The crisis workflow:

CRISIS SUSPECTED (serious unexpected harm reported)
I
%
1. ACTIVATE: form a crisis team; one spokesperson
I
%
2. VERIFY: confirm facts before speaking — what product,
which batches, how many cases, how serious
I
%
3. ASSESS: rapid risk evaluation — is the risk real?
who is at risk right now?
I
%
4. ACT: stop further harm first — quarantine batches,
alert hospitals, update guidance
I
%
5. COMMUNICATE: tell regulators, professionals, partners,
public — what is known, what is unknown, what to do
I
%
6. REVIEW: after the crisis, document lessons learnt and
improve the system

Golden rules of crisis communication: be first, be right, be honest — say what is known, admit what is
not yet known, say what is being done, and never hide bad news. Silence breeds rumour; rumour Kkills
trust.

Communicating with the three key audiences
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1 Regulatory agencies: The company must report serious safety findings promptly, as per current
regulations, and cooperate with investigations. Regulators in turn issue advisories, label changes, or
recalls.

2 Business partners: Co-marketing companies, distributors, and license holders must be informed
immediately so every pack on the market is covered by the same safety action.

3 Healthcare facilities: Hospitals, clinics, and pharmacies need practical instructions: which batches to
quarantine, what symptoms to watch for, what to tell patients. A DHPC letter is the classic tool for this.

Classifications

Classification 1: Risk minimization measures

Routine Updated labelling, package leaflet Every product, always
warnings, prescription-only status,
sensible pack sizes

Additional Educational materials for doctors, patient Products with serious identified risks
alert cards, prescriber checklists,
pregnancy-prevention programmes,
controlled/restricted distribution

Classification 2: Crisis communication audiences and channels

Regulatory agencies Full data, fast notification, cooperation Expedited safety reports, meetings,
inspections
Business partners Same facts at the same time; coordinated Direct safety notifications, agreements
action
Healthcare facilities Practical instructions: what to do today DHPC letters, hospital alerts, professional
bulletins
Patients and public Honest, simple explanation; what to do if ~ Press notes, helplines, FAQs in local
affected language
Media Accurate facts, one spokesperson, Press briefings, written statements

regular updates

Classification 3: Emerging trends vs. challenges in PV

Patient reporting through apps and portals Under-reporting — still the biggest weakness
AI and machine learning to find signals faster Data quality — incomplete or duplicate reports
Social media listening for early chatter Noise and false alarms from unverified sources
Real-world data from electronic health records Privacy protection and data-sharing rules
Global data sharing between regulators Different reporting rules across countries
Pharmacogenomics: predicting genetic risk (see Chapter 14) High cost and need for trained experts
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Mechanisms / Processes

Process 1: From signal to action (detailed flow)

ADR / AEFI reports flow into the safety database
I

%
+-- SIGNAL DETECTION: unusual drug-event pattern noticed --+
I

%
+-- VALIDATION: real pattern or data error? --------------- +
| (if error: close; if real: continue)
v

+-- PRIORITISATION: how urgent? (seriousness x numbers) --+
I
%
+-- ASSESSMENT: all evidence gathered -------------------- +
| clinical cases, literature, trials, mechanism
I
%
+-- DECISION: does benefit still outweigh risk? ---------- +
| For whom? With what safeguards?
I
%
+-- RISK MINIMIZATION: routine and/or additional measures +

%
+-- COMMUNICATION: regulator, professionals, public ----- +
I
v
+-- EFFECTIVENESS CHECK: did harm reports fall? ---------- +
| (if no: escalate to stronger action)
%

Continue routine monitoring

Process 2: Crisis communication timeline (first 72 hours, illustrative)

Hour 0-4: Activate crisis team; secure facts; quarantine
suspect batches to stop further exposure

Hour 4-24: Notify regulator; alert hospitals/pharmacies;
prepare first public statement

Hour 24-72: 1Issue DHPC letter; publish patient FAQ; brief
media with one spokesperson; open helpline

After: Complete investigation; announce final findings
and permanent measures; publish lessons learnt

INFOGRAPHIC CONCEPT: The safety thermostat. Draw a big thermometer on the left labelled
"incoming safety data." In the middle, a control panel with four dials: DETECT (magnifying glass over
reports), EVALUATE (balance scale), ACT (shield with checkmark), COMMUNICATE (loudspeaker). On
the right, a gauge showing the "benefit-risk balance" needle. Below the panel, two toolboxes: a grey
one labelled "Routine measures (for every product)" and a red one labelled "Additional measures (for
serious risks)" with icons of an alert card, a booklet, and a locked cabinet. Caption: "Watch the
temperature, judge the heat, cool it down, tell everyone."

Tables

Table 1: Routine vs. additional risk minimization — at a glance
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Applies to All products Only products with serious risks

Examples Label warnings, leaflet, prescription Alert cards, education programmes,
control restricted distribution

Cost and effort Low High — needs planning and tracking

Effectiveness check Routine monitoring Formal studies to prove they work

Table 2: What each audience must hear in a crisis (and what happens if they don't)

Regulator Complete facts, immediately Legal action, loss of licence

Business partners Same facts, same time Uncoordinated packs still selling the risk
Healthcare facilities What to do for patients today Continued harm, chaos in wards

Public Honest simple truth + helpline Rumour, panic, programme collapse

Examples (illustrative scenarios — generic, no real products or
companies)

1 Signal to label change: Imagine a widely used medicine for a chronic disease starts getting reports of
a rare liver injury — first 2 cases, then 12, then 40, all with a similar pattern. Signal assessment
confirms the link. Action: the label gains a liver warning, doctors receive an educational letter, and
patients get liver tests during treatment. Severe cases fall afterward — the measure worked.

2 Additional measures in action: Imagine a highly effective medicine that can seriously harm an
unborn baby. Routine labelling is not enough, so a pregnancy-prevention programme is introduced:
prescriber checklist, pharmacist counselling at every refill, and a patient alert card. Only certified
pharmacies dispense it.

3 Crisis — suspect batch: Imagine several hospitals report a cluster of severe reactions after using
injections from the same batch number. The crisis team activates within hours: the batch is
quarantined, the regulator is notified, a DHPC letter tells doctors what symptoms to watch for, and the
public is told honestly that investigation is underway. Lab tests confirm contamination in that batch; it
is recalled, manufacturing is fixed, and the lessons are published.

4 Crisis — coincidental scare: Imagine a death occurs a day after a mass vaccination drive and rumours
blame the vaccine. Rapid investigation — including post-mortem and batch testing — shows an
unrelated pre-existing heart condition (a coincidental event). Because the team communicated early
("we are investigating; here is what we know so far"), the programme survives instead of collapsing
under rumour.

Lessons learnt from such scenarios: (a) act to stop harm before all facts are in; (b) one spokesperson,
one consistent message; (c) admit uncertainty honestly — "we don't know yet, but we are checking" beats
silence; (d) document everything for the after-action review; (e) pre-write crisis plans and contact lists —
you cannot build them during the fire.

Analogies
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The thermostat: Risk management is a thermostat, not a fire extinguisher. It watches continuously
and adjusts early, so small heat never becomes a blaze.

The seatbelt and the racing harness: Routine measures are seatbelts — every car has them.
Additional measures are racing harnesses — fitted only where the track is dangerous.

The smoke alarm and the fire drill: Signal detection is the smoke alarm; crisis management is the fire
drill. The alarm is useless if nobody practised the drill.

The honest doctor: Crisis communication is like a doctor giving bad news to a family — clearly, kindly,
honestly, and with a plan. Families forgive bad news; they never forgive being misled.

Pharmacy Relevance

Community pharmacists are often the first to notice a cluster (several patients returning with the
same complaint about one product) — that observation can become a signal.

Pharmacists implement risk minimization daily: counselling on warning signs, checking alert cards,
enforcing controlled-distribution rules, and reporting ADRs.

In a crisis, the pharmacist is the calm, trusted explainer at the counter — translating safety letters
into simple words for worried patients.

Hospital pharmacists manage recalls (finding and quarantining affected batches) and sit on safety
committees; industry pharmacists write RMPs and measure whether risk minimization worked.

India Context

India's huge population and vast public health programmes mean a safety signal can involve large
numbers quickly — making rapid risk evaluation and crisis communication especially important.

India's pharmacovigilance network collects ADR reports from across the country; signals detected
nationally can lead to regulatory action on products sold in India.

During mass immunization drives, AEFI crisis communication in local languages decides whether a
programme survives a scare.

Indian pharmacists — in community, hospital, and industry — are the practical hands of every risk
minimization measure: the counselling, the alert cards, the recall quarantine, and the honest
conversation at the counter.

Key Points

1

Risk management is a continuous loop: detect signal — assess — decide on benefit-risk = minimize -
communicate — check effectiveness.

A signal is a suspicion, not proof; risk evaluation decides whether it is real and how large.
An RMP has three parts: safety specification, pharmacovigilance plan, risk minimization plan.

Measures are routine (labelling, prescription control — for all products) or additional (alert cards,
restricted distribution — for serious risks).
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A drug safety crisis needs investigation and communication together: activate, verify, assess, act,
communicate, review.

Communicate with regulators (full facts, fast), business partners (same facts, same time), and
healthcare facilities (practical instructions, e.g., DHPC letters).

Crisis golden rules: be first, be right, be honest; one spokesperson; admit what is unknown.

Emerging trends: patient reporting, Al signal detection, real-world data, pharmacogenomics; top
challenges remain under-reporting and data quality.

Common Confusions

Signal vs. proven risk: A signal is the start of investigation, not the conclusion; assessment and
benefit-risk decision come between.

Risk evaluation vs. risk minimization: Evaluation = studying and judging the risk; minimization =
acting to reduce it. They are consecutive steps, not synonyms.

Routine vs. additional measures: Routine measures are the foundation for every product; additional
measures are extra layers for serious risks, not replacements.

DHPC letter vs. advertisement: A DHPC is an urgent safety communication to professionals, not
promotion. Its tone is warning and instruction, never marketing.

Crisis communication vs. crisis denial: Saying "there is no problem" before investigation is denial,
not communication. Honest communication includes admitting uncertainty.

Common Mistakes

1

Describing risk management as one-time instead of a continuous loop with an effectiveness check.

2 Listing only "ban the drug" — most risks are managed with labelling and warnings; withdrawal is the
last resort.

3 Forgetting business partners and healthcare facilities as communication audiences — mentioning only
"the public."

4 In case-study answers, inventing company names, drug names, death counts, or dates — keep
scenarios generic and illustrative.

5 Confusing the three RMP parts — remember: specification (what are the risks), pharmacovigilance
plan (how we watch), risk minimization plan (how we reduce).

6 Writing that Al and social media have "solved" under-reporting — they are tools; under-reporting
remains the biggest challenge.

Mnemonics

Risk workflow — "Doctors Always Decide, Managers Communicate, Check": Detect signal, Assess,
Decide benefit-risk, Minimize, Communicate, Check effectiveness.
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* RMP three parts — "See, Watch, Shrink": Safety specification (see the risks), pharmacovigilance plan
(watch them), risk minimization plan (shrink them).

+ Crisis steps — "Aunt Vera Always Acts Calmly, Ruth": Activate, Verify, Assess, Act, Communicate,
Review (lessons learnt).

Exam Summary

Risk management loops: detect - assess - decide = minimize -» communicate = check. The RMP has
three parts: safety specification, pharmacovigilance plan, risk minimization plan. Measures are routine
(labelling, leaflet, prescription control) or additional (alert cards, education, restricted distribution). A drug
safety crisis needs parallel investigation and communication: activate, verify, assess, act, communicate,
review — "be first, be right, be honest," one spokesperson. Safety information must reach regulators (fast,
complete), business partners (same facts, same time), and healthcare facilities (practical instructions via
DHPC letters). Scenario lessons: stop harm first, admit uncertainty, document everything, pre-plan.
Emerging trends include patient reporting, Al signal detection, real-world data, and pharmacogenomics;
under-reporting and data quality remain the top challenges.

One-Minute Revision

Loop: Detect-»Assess—Decide-»Minimize-»Communicate-»Check. RMP = "See, Watch, Shrink." Measures:
routine vs. additional. Crisis: Activate...Review. Golden rule: be first, be right, be honest.

Questions

Short-answer questions

1 Define signal and risk evaluation. How are they related?

2 Name the three parts of a Risk Management Plan.
3 Give two examples each of routine and additional risk minimization measures.
4 What is a DHPC letter, and when is it used?

5 State the golden rules of crisis communication.

Long-answer questions

1 Describe the risk management workflow in pharmacovigilance from signal detection to effectiveness
check, with a flowchart. Illustrate with a generic scenario.

2 Whatis a drug safety crisis? Outline the crisis management and communication workflow, and explain
how safety information should be communicated to regulatory agencies, business partners, and
healthcare facilities.

3 Discuss the emerging trends and challenges in pharmacovigilance and immunovigilance, and explain
the lessons learnt from analysing safety-crisis scenarios.

MCQs (with answer key)

1 The correct order in risk management is:
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a) Minimize - detect - communicate — assess b) Detect — assess = decide -» minimize - communicate —
check ¢) Communicate - minimize — detect - check d) Assess - communicate - detect » minimize —
Answer: b

1 A patient alert card is an example of:

a) Routine risk minimization b) Additional risk minimization c) Signal detection d) Causality assessment —
Answer: b

1 The three parts of an RMP are:

a) Detection, reporting, banning b) Safety specification, pharmacovigilance plan, risk minimization plan c)
Label, leaflet, advertisement d) Trial, approval, marketing — Answer: b

1 A DHPC letter is sent to:

a) The general public through newspapers b) Healthcare professionals directly ¢) Only the manufacturer d)
Only patients — Answer: b

1 In asafety crisis, the first priority is to:

a) Find who is to blame b) Stop further harm (e.g., quarantine suspect batches) ¢) Issue a press release
denying the problem d) Wait for complete data before acting — Answer: b

1 Which is an emerging trend in pharmacovigilance?

a) Banning all new drugs b) Al-assisted signal detection in large databases c) Stopping patient reporting d)
Ending global data sharing — Answer: b

1 The biggest continuing challenge in pharmacovigilance is:

a) Too many reports b) Under-reporting c¢) Too many regulators d) Excessive funding — Answer: b

1 Business partners must be informed of a safety issue because:

a) They design the label b) They may sell the same product and must take the same safety action c¢) They
fund the hospitals d) They report to the media — Answer: b

1 "Befirst, be right, be honest" is a rule of:

a) Signal detection b) Crisis communication c) Causality assessment d) Data entry — Answer: b

1 An effectiveness check of risk minimization asks:

a) How much the drug costs b) Whether harm reports actually fell after the measure c) How many doctors
read the letter d) Whether the media reported it — Answer: b

Viva questions

1 Whatis asignal? Is it proof of a side effect?

2 Name the three parts of an RMP.

3 Give one example of an additional risk minimization measure.

4 Who are the three key audiences for safety communication in a crisis?
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5 What should you never do when communicating in a safety crisis?

Application-based questions

1 You are a hospital pharmacist. Three patients on the same newly launched medicine report unusual
muscle pain within one month. Using the risk management workflow, describe what you would do
step-by-step, from suspicion to communication.

2 Abatch of injections is suspected of contamination after a cluster of severe reactions in your hospital.
As the pharmacist in charge, outline your first-72-hours crisis actions, including whom you inform and
through which channels.

3 A medicine you dispense carries a patient alert card about a serious risk. A patient asks why they must
carry the card and show it to every doctor. Explain the concept of additional risk minimization
measures in simple words.

References

* Andrews & Moore — Mann's Pharmacovigilance

+ Cobert — Cobert's Manual of Drug Safety and Pharmacovigilance

+ Jose, Cox & Paudyal — Principles and Practice of Pharmacovigilance and Drug Safety
+ Strom, Kimmel & Hennessy — Textbook of Pharmacoepidemiology

+ Talbot & Waller — Stephens' Detection of New Adverse Drug Reactions

+  Waller & Harrison-Woolrych — An Introduction to Pharmacovigilance

CHAPTER 14: ICH Guidelines and Safety Reports

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

1 Explain what safety data generation means and list its major sources.
2 State the objectives of ICH guidelines in simple words.

Differentiate between expedited reporting and aggregate reporting.

A W

Describe the purpose and key data elements of an Individual Case Safety Report (ICSR).
5 Describe the purpose and structure of a Periodic Safety Update Report (PSUR).
6 Explain post-approval expedited reporting and its importance.

7 Outline the safety-reporting expectations under Good Clinical Practice (GCP) regulation in India (2019
framework).

8 Explain, with examples, how pharmacogenomics and pharmacometrics are applied in
pharmacovigilance.

Pills & Python - Pharmacy * Data ¢ Al « Healthcare - Instagram @pillsandpython - pillsandpython.com - YouTube @PillsAndPython 12



BP705T - UNIT V CHAPTER 14

Definitions

Safety data generation: The creation of safety information (ADR reports, trial records, literature
cases) from which risks are discovered.

ICH (International Council for Harmonisation): The international body where regulators and
industry write common technical guidelines accepted across countries.

Expedited reporting: Rapid one-by-one reporting of serious, unexpected safety cases — "urgent
news, sent immediately."

Aggregate reporting: Periodic combined reporting of all safety data over a time period — "the full
summary, sent regularly."

ICSR (Individual Case Safety Report): One patient's adverse event in a standard structured format.

PSUR (Periodic Safety Update Report): A regular comprehensive summary of all worldwide safety
data of a product, with a fresh benefit-risk evaluation.

Post-approval expedited reporting: The company's duty to rapidly report serious, unexpected
reactions after marketing.

GCP (Good Clinical Practice): The international ethical and scientific quality standard for designing,
conducting, and reporting clinical trials in humans.

Pharmacogenomics: How a person's genes affect their response to medicines — why the same dose
helps one patient but harms another.

Pharmacometrics: Mathematical and statistical models of how a drug moves through the body and
produces effects — used to predict safe and effective doses.

Terminology

Harmonisation Making technical rules the same across countries.

Serious adverse event (SAE) Any bad medical event that causes death, hospitalisation,
disability, or is life-threatening.

Unexpected adverse reaction A reaction not listed in the approved product information.

Listedness Whether a reaction is already listed in the approved product
information (expected) or not (unexpected).

Data lock point The cut-off date up to which data is included in a periodic report
like a PSUR.

Benefit-risk evaluation The fresh judgement in each PSUR: do benefits still outweigh
risks?

Marketing authorisation holder The company legally responsible for a marketed product — it
owns the reporting duties.

Investigator The doctor who conducts a clinical trial at a hospital site.

Sponsor The company or institution that initiates and funds the clinical

trial.

Pills & Python - Pharmacy * Data * Al » Healthcare - Instagram @pillsandpython - pillsandpython.com - YouTube @PillsAndPython 13



BP705T - UNIT V CHAPTER 14

Ethics committee The independent group that protects the rights and safety of
trial participants.

Gene variant A small inherited DNA difference that changes how a person
handles a medicine.

Biomarker A measurable biological sign (such as a gene variant) that
predicts drug response or risk.

Simple Explanations
Safety data generation — where safety knowledge comes from
Safety data comes from trials (before approval) and real-world watching (after approval):

1 Clinical trials: Volunteers are watched closely; every adverse event is recorded. This finds common,
early risks.

2 Spontaneous reporting: Reports from daily practice. This finds rare, long-term risks.
3 Literature and studies: Published case reports and observational studies add evidence.

4 Other sources: Poison control centres, registries, and — increasingly — electronic health records and
patient apps.

No single source sees everything; the full picture needs them all combined.

Objectives of ICH guidelines

When every country demanded different formats and reports, companies repeated work everywhere. ICH
guidelines aim to:

1 Harmonise technical requirements so one data package is accepted in many countries.
2 Protect patients through high, shared standards of safety, quality, and efficacy.
3 Avoid duplication of trials and reports.

4 Provide common formats and definitions for safety reporting (so an ICSR means the same thing
everywhere).

In short: same science, same words, same forms — across the world.

Expedited vs. aggregate reporting — urgent news vs. the full newspaper

+ Expedited reporting = breaking news. When a serious and unexpected adverse reaction occurs, the
company must send that single case to regulators rapidly (within the short timelines fixed by current
regulations — always confirm the latest edition). Speed matters because the regulator may need to act
immediately.

+ Aggregate reporting = the periodic newspaper. At regular intervals, the company compiles all safety
data into a PSUR: total cases, new signals, literature, and a fresh benefit-risk evaluation.

Both are mandatory; they serve different purposes and neither replaces the other.

ICSR — one patient, one structured story
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An Individual Case Safety Report captures a single adverse event in a standard structure so it can be
shared between companies, regulators, and global databases without confusion. Its key data elements:
patient (age, sex — personal identity kept private); reaction/event (what happened, when, seriousness,
outcome); suspect product (name, dose, dates, batch number); other medicines the patient was taking;
reporter (doctor, pharmacist, nurse, or patient); causality and seriousness assessment; and a short
narrative tying it all together.

The ICSR is the brick; the PSUR is the wall built from many bricks.

PSUR — the periodic health check-up of the product

A PSUR is prepared at defined intervals throughout a product's marketed life (frequency as per current
regulations — confirm the latest edition). It contains: worldwide exposure data (how many patients used
the product); all serious and non-serious cases in the period, in summary tables; new signals detected and
their evaluation status; a review of published literature; changes made or proposed to safety information;
and — the heart of the PSUR — a fresh benefit-risk evaluation: "with everything we now know, do
benefits still outweigh risks?"

Post-approval expedited reporting

Once marketed, the company must rapidly report serious, unexpected reactions to the regulator — the
early-warning radar of post-marketing safety, feeding its safety database and PSURs.

GCP regulation (2019 framework) — safety in clinical trials in India
In India, trials follow GCP standards under the 2019 regulatory framework. The key safety ideas:

1 Participant protection first: the investigator must provide immediate medical care for any adverse
eventin a trial participant.

2 Rapid SAE reporting: serious adverse events in a trial must be reported quickly by the investigator to
the sponsor and the ethics committee, and by the sponsor to the regulator — within the timelines
fixed by the current rules (always confirm the latest edition).

3 Documentation: every adverse event is recorded with dates, seriousness, and the investigator's
causality judgement.

4 Oversight: ethics committees review safety reports and can pause or stop the trial.

5 Compensation provisions: the framework addresses medical management and compensation for
trial-related injury — the participant never bears the cost of research harm.

Pharmacogenomics and pharmacometrics in pharmacovigilance

+ Pharmacogenomics: Some ADRs happen only in people carrying a particular gene variant. If research
shows that patients with a certain variant develop a severe skin reaction to a medicine,
pharmacovigilance can recommend genetic testing before prescribing — turning a scary ADR into a
preventable one. It also explains why a "rare" ADR clusters in particular populations.

+ Pharmacometrics: Mathematical models of how a drug is absorbed, distributed, and eliminated help
predict which doses are risky for which patients (for example, the elderly or those with kidney disease). In
pharmacovigilance, these models refine warnings — e.g., "reduce the dose in kidney impairment" —
and help judge whether reported ADRs are dose-related.
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Together, they move pharmacovigilance from "this drug harms some people" toward "this drug harms
these specific people, at these doses — and we can predict and prevent it."

Classifications

Classification 1: Sources of safety data

Before approval Clinical trials Common, short-term ADRs; dose
relationships

After approval Spontaneous ADR reports Rare, long-term, population-level risks

After approval Literature, registries, observational Confirms signals; finds risk factors
studies

After approval Electronic health records, patient apps Real-world patterns at large scale
(emerging)

Classification 2: Expedited vs. aggregate reporting

Unit Single case (ICSR) All data over a period
Trigger Serious + unexpected reaction Calendar interval

Speed Rapid (short regulatory timelines) Periodic, comprehensive
Purpose Early warning, immediate action Full benefit-risk re-evaluation
Analogy Breaking-news alert In-depth newspaper edition

Classification 3: Applications of pharmacogenomics vs. pharmacometrics in PV

Finds who is at genetic risk Finds what dose is risky for whom

Enables pre-prescription genetic testing Enables dose-adjustment guidance

Explains population differences in ADRs Explains dose-related and organ-impairment ADRs
Example use: biomarker-guided warnings in the label Example use: modelling-based dose recommendations

Mechanisms / Processes

Process 1: Life cycle of a safety case — from bedside to PSUR
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Patient experiences an adverse event
I
\
Doctor / pharmacist / patient reports it
I
Y
Company drug-safety team creates an ICSR
(structured: patient, drug, event, reporter...)
I
Y
Is it SERIOUS and UNEXPECTED?
|-- YES --> EXPEDITED report to regulator (rapid)
|-- NO ---> stored in safety database (routine)
I
Y
ALl ICSRs accumulate in the global safety database
I
Y
At each interval: PSUR compiled
(tables, signals, literature, benefit-risk evaluation)
I
Y
Regulator reviews PSUR --> label change / measures /
continued monitoring

Process 2: SAE reporting flow in a clinical trial (GCP)

Trial participant has a serious adverse event
I
%
Investigator: immediate medical care + documents the SAE
I
v
Investigator reports SAE rapidly to sponsor and
ethics committee (per current regulatory timelines)
I
v
Sponsor assesses and reports to the national regulator
I
%
Ethics committee reviews: continue, modify, pause, or
stop the trial
I
%
Participant receives medical management (and
compensation provisions apply for trial-related injury)

INFOGRAPHIC CONCEPT: Bricks and the wall. Draw a single brick labelled "ICSR — one patient, one
story" with its seven data elements written on its faces (patient, reaction, product, other drugs,
reporter, assessment, narrative). Next to it, a wall built of many bricks labelled "PSUR — the whole
wall, rebuilt every interval," with a magnifying glass over it labelled "benefit-risk evaluation." Above
the wall, a lightning bolt labelled "Expedited: serious + unexpected = report fast." At the base, DNA
and calculator icons labelled "Pharmacogenomics: WHO is at risk" and "Pharmacometrics: WHAT
dose is risky." Caption: "Bricks (ICSRs) build the wall (PSUR); lightning (expedited) jumps the queue;
genetics and maths make the wall smarter."

Tables
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Table 1: ICSR vs. PSUR — the two core safety reports

Full form Individual Case Safety Report Periodic Safety Update Report
Covers One patient, one event All patients, all events, over a period
Prepared Every time a case is received At regular intervals

Key content Structured case details + narrative Summary tables, signals, literature,

benefit-risk evaluation

Main question answered "What happened to this patient?" "Is the product still acceptably safe
overall?"

Table 2: What makes a case "expedited"?

Serious Death, hospitalisation, disability, life-threatening, or other
medically important event

Unexpected (unlisted) Not described in the approved product information
Both together Serious + unexpected — expedited report to the regulator,
rapidly

Table 3: GCP safety duties in clinical trials — who does what

Investigator Immediate care of the participant; documents and rapidly
reports SAEs

Sponsor Collects, assesses, and reports SAEs to the regulator; ensures
trial follows GCP

Ethics committee Reviews safety reports; protects participants; can pause or stop
the trial

Regulator Oversees trial safety nationally; takes action on serious
concerns

Examples

1 ICSR: A pharmacist reports that a 45-year-old man developed a severe rash three days after starting a
new medicine, with no other new drugs. The drug-safety team structures this into an ICSR: patient
details, reaction, suspect product with batch number, reporter details, seriousness, and a narrative.

2 Expedited reporting: The rash case is serious (hospitalisation) and unlisted in the product information
— so it is reported to the regulator rapidly as an expedited ICSR.

3 PSUR (illustrative example — numbers are invented for teaching, not real data): Two years after
launch, the company compiles its PSUR: 200,000 patients exposed, 340 total ADR reports, two new
signals under evaluation, literature reviewed, and a conclusion that benefits still outweigh risks with
an updated warning added to the label.
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4 GCPin action: During a trial, a participant develops a serious allergic reaction. The investigator treats

her immediately, documents the SAE, and reports it rapidly to the sponsor and ethics committee; the
sponsor informs the regulator; the committee reviews and allows the trial to continue with added
monitoring.

5 Pharmacogenomics: Reports of a severe skin reaction cluster in patients carrying a particular gene
variant lead to a label update recommending genetic testing before prescribing — future cases are
prevented, not just counted.

6 Pharmacometrics: Modelling shows the drug accumulates in patients with poor kidney function,
explaining ADRs in elderly patients; the label gains a dose-reduction table for kidney impairment.

Analogies

1 Breaking news vs. the newspaper: Expedited reporting is the alert; the PSUR is the full analysis. Act
fast with the first, understand fully with the second.

2 Bricks and the wall: Each ICSR is a brick; the PSUR is the wall.

3 The lock and the key: Pharmacogenomics finds which lock (gene) makes a patient vulnerable;

pharmacometrics calculates the safe dose.

Pharmacy Relevance

Every ADR a pharmacist reports becomes an ICSR. Complete, accurate reports (with batch numbers
and dates) make strong bricks.

Pharmacists in industry work in drug-safety/pharmacovigilance departments: writing ICSRs,
compiling PSURs, and tracking expedited reporting timelines.

Hospital pharmacists handle investigational products and document adverse events in clinical trials
per GCP.

Community pharmacists must explain to patients why a gene test is sometimes needed before a
medicine ("test before prescribing").

Understanding ICH concepts helps pharmacists read regulatory news intelligently — knowing what a
PSUR conclusion or an expedited signal actually means.

India Context

India's clinical trials operate under GCP standards within the 2019 regulatory framework — ethics
committee approval, SAE reporting, and participant protection are legal expectations, not optional
extras.

Indian pharmaceutical companies marketing products in India and abroad prepare ICSRs and PSURs
for both Indian and international regulators — ICH harmonisation is what makes one data package
acceptable in multiple countries.

Pharmacogenomics has special relevance for India — a genetically diverse population where
one-size-fits-all dosing may hide subgroup risks.
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"As per the latest guidelines — confirm the current edition" is a real practice habit: professionals check
the current rule before acting.

Key Points

1

2

Safety data: trials, spontaneous reports, literature, real-world sources.
ICH harmonises standards so one data package is accepted across countries.

Expedited = rapid single-case reporting of serious, unexpected reactions; aggregate (PSUR) =
periodic comprehensive summaries with benefit-risk re-evaluation.

An ICSR is one structured patient story; PSURs are built from many ICSRs.

Post-approval expedited reporting is the company's rapid early-warning duty for serious,
unexpected ADRs.

India's GCP (2019 framework): immediate participant care, rapid SAE reporting, ethics committee
oversight, compensation provisions.

Pharmacogenomics predicts who is at genetic risk; pharmacometrics models what dose is safe for
whom.

Always confirm exact timelines and formats from the latest edition of guidelines.

Common Confusions

ICSR vs. PSUR: ICSR = one case; PSUR = all cases over a period. Do not swap their features.
Expedited vs. aggregate: Expedited is fast and single-case; aggregate is periodic and comprehensive.

Serious vs. unexpected: "Serious" = the outcome; "unexpected" = not listed in the product
information. A case needs both to be expedited.

ICH vs. a regulator: ICH writes guidelines; it does not approve medicines.
Pharmacogenomics vs. pharmacometrics: Genomics = who is at risk; metrics = what dose is safe.

GCP vs. GMP: GCP = Good (linical Practice (trials in humans); GMP = Good Manufacturing Practice
(factories). Both are "good practices" but for entirely different activities.

Common Mistakes

1

Writing specific reporting timelines or PSUR frequencies from memory — these change; write "as per
the latest guidelines/notifications."

Calling a PSUR a "single-case report" or an ICSR a "periodic summary" — keep the brick/wall
distinction.

Describing expedited reporting as "reporting all ADRs quickly" — only serious + unexpected cases are
expedited.

Inventing ICH guideline numbers, versions, or dates — describe concepts generically.

Forgetting the ethics committee's trial safety oversight role under GCP.

Pills & Python - Pharmacy * Data * Al » Healthcare - Instagram @pillsandpython - pillsandpython.com - YouTube @PillsAndPython 20



BP705T - UNIT V CHAPTER 14

6 Writing pharmacogenomics and pharmacometrics as the same thing — one is genetics, the other is
modelling.

Mnemonics

+ ICSR elements — "Please Remember Every Drug's Reaction And Narrative": Patient, Reporter,
Event (reaction), Drug (suspect product), Related drugs (concomitant), Assessment
(causality/seriousness), Narrative.

* Expedited trigger — "S-U-R": Serious + Unlisted (unexpected) = Report rapidly.
+  PSUR heart — "B-R-E": Benefit-Risk Evaluation is the heart of every PSUR.

* Genomics vs. metrics — "Who vs. How much": Pharmacogenomics = who is at risk; pharmacometrics
= how much dose is safe.

Exam Summary

Safety data: trials, spontaneous reports, literature, real-world sources. ICH harmonises technical
requirements. Expedited = rapid single serious, unexpected cases; aggregate (PSUR) = periodic
summaries with benefit-risk re-evaluation. ICSR = one brick; PSUR = the wall. Post-approval expedited
reporting is the early-warning duty. India's GCP (2019): care first, rapid SAE reporting, ethics oversight,
compensation. Pharmacogenomics = who is at risk; pharmacometrics = safe dosing. Always confirm
current timelines from the latest notifications.

One-Minute Revision

Data: trials + spontaneous + literature. ICH = harmonise standards. Expedited = serious + unexpected, fast.
PSUR = periodic, benefit-risk re-evaluation. ICSR = one brick; PSUR = the wall. GCP 2019: care first, rapid
SAE reporting, ethics oversight. Genomics = who; metrics = dose. Timelines: check latest edition.

Questions

Short-answer questions

1 Define ICSR and list any four of its key data elements.

2 Differentiate between expedited and aggregate reporting.
3 Whatis the "heart" of a PSUR?
4 State any three objectives of ICH guidelines.

5 How is pharmacogenomics applied in pharmacovigilance? Give the concept with one example.

Long-answer questions

1 Explain the concepts of expedited and aggregate reporting in pharmacovigilance. Describe the
structure of an ICSR and a PSUR, and compare the two reports in a table.
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2 Describe the sources of safety data generation across a product's life cycle. Outline the SAE reporting
flow in clinical trials under GCP (2019 framework) in India, including the roles of investigator, sponsor,
ethics committee, and regulator.

3 Discuss the application of pharmacogenomics and pharmacometrics in pharmacovigilance, with
examples of how each moves safety monitoring from reaction toward prediction and prevention.

MCQs (with answer key)
1 AnICSR describes:

a) All adverse events of a product in one year b) A single patient's adverse event in structured format c)
The manufacturing process d) Clinical trial results only — Answer: b

1 Expedited reporting is triggered when a reaction is:

a) Mild and expected b) Serious and unexpected (unlisted) c) Non-serious and listed d) Reported by a
patient — Answer: b

1 The heart of a PSUR is the:

a) List of investigators b) Fresh benefit-risk evaluation ¢) Manufacturing licence d) Advertisement plan —
Answer: b

1 Which of the following is aggregate reporting?

a) A single ICSR sent rapidly b) A PSUR summarising all data over a period c) A phone call about one case d)
A prescription audit — Answer: b

1 ICH guidelines mainly aim to:

a) Approve medicines directly b) Harmonise technical requirements across countries c) Manufacture drugs
d) Train pharmacists — Answer: b

1 Inaclinical trial SAE, the investigator's FIRST duty is:

a) Informing the media b) Providing immediate medical care to the participant c) Stopping the trial
permanently d) Writing the PSUR — Answer: b

1 The ethics committee in a clinical trial:

a) Manufactures the trial drug b) Reviews safety reports and protects participants c) Sells the product d)
Writes ICH guidelines — Answer: b

1 Pharmacogenomics in pharmacovigilance helps identify:

a) The cheapest supplier b) Patients at genetic risk of an ADR ¢) The expiry date d) The manufacturing site
— Answer: b

1 Pharmacometrics uses:

a) Genetic testing only b) Mathematical models to predict safe and effective dosing c) Patient interviews
only d) Media reports — Answer: b

1 'Listedness" of a reaction refers to whether it is:
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a) Listed in the approved product information b) Listed in a newspaper c) Listed by the pharmacist d)
Listed in the trial register — Answer: a

Viva questions

1

N

A W

What is the difference between an ICSR and a PSUR?

When is a case reported on an expedited basis?

Name two objectives of ICH guidelines.

Who reports an SAE to the regulator in a clinical trial — the investigator or the sponsor?

One-line difference between pharmacogenomics and pharmacometrics?

Application-based questions

1

You receive an ADR report: a 60-year-old woman hospitalised with a severe skin reaction two weeks
after starting a newly marketed medicine; this reaction is not mentioned in the product information.
Identify the report type (ICSR), decide whether it qualifies for expedited reporting with reasons, and
list the data elements you would capture.

2 As adrug-safety associate in a company, you must prepare the PSUR for a product completing two
years on the market. Outline the sections of the PSUR and explain what the benefit-risk evaluation
section must conclude.

3 Adoctor asks why a genetic test is being recommended before prescribing a certain medicine, when
"the drug is already approved and safe." Using pharmacogenomics concepts, explain your answer in
simple words.
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