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 ABSTRACT:

 

To Emphasise The Value Of Spontaneous 

Reporting Programmes In Drug Post-Marketing 

Surveillance. Additionally, Authors Sought To 

Provide Various Aspects Of Spontaneous 

Programmes, Including Their Strengths And 

Weaknesses, As Well As An Understanding Of 

The Prospects For Pharmacovigilance Systems In 

The Future. 

Methods: A Review Of The Pertinent Literature 

Highlighting The Strengths And Weaknesses Of 

Post-Marketing Surveillance And Spontaneous 

Reporting Programmes Was Conducted. The 

Listing Of Strengths And Weaknesses Strikes A 

Balance. The Knowledge Of The Medical 

Practitioners Of The Current Spontaneous 

Reporting Initiatives Is Underlined.ThePotential 

For Pharmacovigilance In The Future Is 

Considered. 

Results: Despite Being Helpful, Spontaneous 

Reporting Programmes Face A Number Of 

Restrictions And Challenges When Trying To 

Identify Adverse Medication Reactions. Bias And 

Underreporting Are Significant Obstacles. 

Innovative Techniques And Online Signal 

Identification Technologies Are Required. The 

Initiatives For Spontaneous Reporting. We List The 

Numerous Factors To Take Into Account When 

Using Spontaneous Reporting Programmes As A 

Post-Marketing Surveillance Strategy. 

Conclusion: More Health Professionals Need To 

Be Aware Of Spontaneous Reporting Programmes 

In Order To Make Them An Effective Post-

Marketing Surveillance Technique. Future 

Pharmacovigilance May Include Integrating 

Pharmacogenetic Data. 

Key Words: Difficulties, Spontaneous Reporting 

Programmes, Post-Marketing Surveillance, 

Pharmacovigilance, And Under-Reporting 

 

I. INTRODUCTION 
Post Marketing Surveillance (PMS) Of 

Medicatiois The Process By Which Marketed 

Medicines Are Monitored For Adverse Drug 

Reactions (Adrs) Post Clinical Trials.1 Since Most 

Drugs May Not Reach The Market Without 

Passing Phase III Clinical Trials,2 PMS Studies 

Are Considered To Be Phase IV Studies.3 The 

Safety And Efficacy Evaluations 

Of Any New Medicinal Product Via 

Clinical Trials Will Provide Only Limited 

Information On Rare Adrs.4 In Addition, 

Discovering „Rare‟ (1 In 1000) And „Very Rare‟ (1 

In 10,000) Adrs Usually Occurs Only In The Post 

Marketing Phase.3 This Is Mainly Due To The 

Limited Variety Of Conditions, Described As The 

„Five Toos: Too Few, Too Simple, 

Too Narrow, Too Median-Aged And Too 

Brief‟, Referring To The Narrow Patient Selection 

Criteria And Sample Size Along With The Short 

Duration Of Clinical Studies. This Makes It 

Challenging To Attain All The Required Safety 

Data When Relying Exclusively On Such Studies.5 

PMS Gives More Realistic Results As They Occur 

In A More Natural 

Setting And Afford Evidence To 

Safeguard Or Enhance The Safety Of Approved 

Drugs.6 As A Result Of PMS, Almost 20% Of 

New Medications Obtained A Black Box Warning 

Post Marketing, And 4% Were Removed From The 

Market Due To Safety Concerns.6 An ADR Is 

Defined By The World Health Organization 

(WHO) As: „A Response To A Drug 

Which Is Noxious And Unintended, And 

Which Occurs At Doses Normally Used In Man 

For The Prophylaxis, Diagnosis, Or Therapy Of 

Disease, Or For The Modification Of Physiological 

Function‟.7 Each Year, Millions Of Patients 

Experience Adrs,Especially With The Increased 

Use Of Medicinal Drugs.8 From 2009 To 2012, 

Approximately 47% 

Of People In The United States Reported 

Using No Less Than One Prescription Medication 

In The Past 

Month And Approximately 11% Reported 

Using No Less Than Five Prescription Medications 

Concomitantly. 
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As A Result, The Amount Spent On 

Prescription Drugs Was Estimated To Be US$270 

Billion In 2013 According To The National Center 

For Health Statistics Report In 2014.9 LazarouAnd 

His Colleagues Estimated, In A Landmark 

Meta-Analysis In 1998, That Adrs Were 

Associated With Over 2,216,000 Hospitalization 

Cases Annually In USA (Admitted Because Of 

ADR Or Suffered ADR While In Hospital), 

Leading To More Than 106,000 Deaths Each Year. 

Therefore, Adrs Take The Place As The 

Fourth To Sixth Major Cause Of Death, Eclipsing 

Pulmonary Disease, Diabetes, Acquired 

Immunodeficiency Syndrome And Pneumonia.10 

According To The Centers For Disease Control 

And Prevention, Adrs Are Responsible For Almost 

1,300,000 Emergency Department Visits 

Annually.11 In1995, The Burden Of Adrs In 

Financial Terms Was Estimated To Be Up To 

US$136 Billion Dollars Annually.12 More 

Recently, PoudelEt Al. Estimated The Cost Of 

ADR Related Hospitalizations In 2011 To Be 

US$38.9 Billion Dollars.13 

A Literature Search Was Conducted By 

Searching Medline/Pubmed, As Well As Google 

Scholar, Using 

Relevant Keywords (Post Marketing 

Surveillance, Pharmacovigilance, Spontaneous 

Reporting, Adverse Drug Reactions, Vigibase, 

Drug Safety). Articles Older Than 20 Years Were 

Filtered Out, Unless They Were Still Highly 

Relevant, No Updated Information Can Be 

Removed, Or For Historical Perspective. Non-

Relevant Results Were Excluded 

As Well. After Initiating The Review, And 

In Order To Get More Details On A Specific Point 

Or Topic, A Google Search Was Conducted And 

The Reference Fulfilling The Sought Information 

Was Included. 

 

Problems On Starting Paroxetine : 

Ten Mails In The Panorama Sample 

Described An Immediate Serious Response. On 

Yellow Cards, Such Reports Would Tend To Be 

Disaggregated– Classified By Body Systems– If 

Reported At All. The Most Optimistic (Official) 

Estimates Acknowledge That About 90% Never 

Are. “I Took Seroxat2 Years Ago Because I Have 

A Breathing Condition Called „Chronic 

Hyperventilation Syndrome‟ Which Is Exacerbated 

By Stress And Anxiety. I Have Never Been 

Depressed Or Had Suicidal Feelings. However I 

Was Prescribed SeroxatTo Reduce Stress & 

Anxiety. A Day Or Two After Taking The Pills I 

(Went) Into A Severe State Of Mental Turmoil. I 

Felt Really Suicidal. It Was So Severe That All I 

Did Was Stay In Bed For Two Or Three Days. 

Fortunately I RecognisedSeroxatAnd Stopped 

Taking It Immediately.” (1213) “I Was Prescribed 

SeroxatAfter My Father Died. I Took Just One 

Tablet. Within Hours I Was Taken So Ill An 

Ambulance Was Called And I Was Rushed To 

Hospital. I Really Thought I Was Dying, The 

Symptoms Were Horrendous, Shocks, Sickness, 

Numbness In Hands Legs & Feet To Name A Few, 

Eventually Leading To Acute Hyperventilation, 

Unusual For A Woman Of 32 With No History Of 

This Before, I Was Told. The Hospital Clearly 

Stated That This Was A Reaction To The Drug. It 

Took Me A Week To Fully Recover From Just One 

Tablet And I Could Hardly Move My Limbs For 

The First Four Days.” (1193) “My Mother Was On 

SeroxatFor Anxiety. She Did Not Read The Small 

Print As Regards Side Effects And After Taking 

Her First Tablet She Suffered From A Panic Attack 

Which She Had Never Experienced Before. She 

Phoned Her GpandshewasadmittedTohospital 

There And Then. Whilst In Hospital, They 

Continued To Treat Her With SeroxatInsisting That 

It Would Take Several Weeks To Kick In. My 

Mother Was Not The Same Person And It Was 

Hell For Her And The Family. She Attempted 

Suicide Which Was Totally Out Of Character, At 

The Age Of 72 And Always Health Conscious We 

Still Cannot Understand What Happened. In The 

End She Took Herself Off As She Realized 

Something Was Drastically Wrong.” 

 

 Assessment Of The Safety Of GLM 

Investigators Recorded AE, Serious Aes, 

Adverse Drug Reactions (Adrs; Defined As Aes 

For Which A Causal Relationship To The 

Treatment With The Drug Cannot Be Ruled Out) 

And Serious Adrs (Sadrs) For Safety Assessments. 

Safety Data Were Coded Using Medical Dictionary 

For Regulatory Activities Version 22.1 And 

Classified By System Organ Class (SOC) And 

Preferred Term (PT). In Addition To Patient 

Characteristics, Disease Status, Previous Therapy, 

And Concomitant Drugs, Information Related To 

Aes And Adrs Including Symptoms, Abnormal 

Findings, Date Of Onset, Seriousness, Dose 

Reduction Or Discontinuation Of GLM, Treatment 

Of Aes, Causal Relationship With GLM, 

Outcomes, And Relevant Clinical Laboratory 

Findings Were Collected. In Particular, The 

Following Events Were Determined As The Safety 

Specifications Based On The Risk Management 

Plan For GLM: The Occurrence Of Infections And 

Infestations, Including Pneumonia, Tuberculosis, 
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Nontuberculosis Mycobacterial Infection And 

Pneumocystis Pneumonia (PCP), As Well As 

Malignancy, Hematologic Disorders, Immune 

System Disorders Including Autoimmune Diseases 

And Serious Allergic Reactions, Cardiac Disorders, 

Interstitial Lung Disease, Hepatobiliary Disorders, 

And Demyelinating Diseases 

 

Post Marketing Surveillance Of Suspected Adrs 

 
 

Post Marketing Drug Monitoring Actions 

Deal With Two Pharmacology Fields: 

Pharmacovigilance And Pharmacoepidemiology.14 

Pharmacovigilance, Also Known As Drug Safety 

Surveillance, Is Mainly Concerned With The 

„Timely Detection‟ Of „Novel‟ Adrs That Are 

Unique In Their „Clinical Nature, Severity 

And/Or Frequency‟.15 

PharmacoepidemiologyRepresents The 

„Population-Based Study Of Drug Uses And The 

Risks Associated With These Uses‟.14 The 

Significance Of Using Pharmacovigilance Should 

Be Encouraged By Highlighting That The Life Of 

A Drug Truly Starts Post Marketing.16 Nowadays, 

PMS Can Be Conducted Actively, Due To 

Technological Progress, With The Help Of 

Computer Systems And Electronic Medical 

Records. This Can Be Achieved When The 

Regulatory Authorities, As Well As The 

Pharmaceutical Companies,Have Access To 

Electronic Medical Records Database And Seek 

Drug-Associated Adrs.17 Three Of The Main 

Limitations Of Pharmacovigilance Are: Under-

Reporting, Difficulty In Identifying Low Risks, 

And The Difficulty Or Impracticality Of 

Quantifying Risks. Moreover, ADR Reporting Is 

Determined By Numerous Factors, For Example 

How Serious Or Severe An ADR Is, How Long 

The Drug Has Been On The Market, The 

Experience Of The Health Care Professional, And 
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The Qualifications Of The Reporting Physician 

(Specialists Report  More Often Than General 

Practitioners Do).14 Nevertheless, Spontaneous 

Reporting Is Still The Basis Of Post Marketing 

Drug Safety Surveillance.18 The Fact Remains 

That The Main Source Of Data Collection For Post 

Marketing Pharmacovigilance Since The 1960s Is 

Spontaneous Reporting Systems (Srss). They Are 

Considered To Be A Passive Approach And Are 

Composed Of Reports Of Suspected Adrs Gathered 

Spontaneously From Healthcare Professionals, 

Consumers And Pharmaceutical Companies That 

Are Maintained For The Most Part By „Regulatory 

Health Agencies‟.15 As Such, PMS Is Applied In 

Passive National Reporting Schemes, For Example, 

„Yellow Card Scheme‟IntheUnited Kingdom And 

„Medwatch‟ In The United States. It Is Also 

Applied As Active Surveillance, By „Medicines 

And Healthcare Products Regulatory Agency‟(In 

The UK) And The U.S. Food And Drug 

Administration (US FDA), Which Carries Out Post 

Marketing Surveys.19 In Order To Regulate PMS, 

The US FDA Established The US FDA Adverse 

Event Reporting System(FAERS) To Collect ADR 

Reports From Healthcare Professionals, Patients 

And Pharmaceutical Companies. 9 The Purpose Of 

FAERS Is To Support The Post Marketing Safety 

Surveillance Program For All Approved Drugs 

And Other „Therapeutic Biologic Products‟. 

TheyReceive Between 300,000 And 500,000 New 

Safety Reports Annually.15 Similarly, At An 

International Level, The WHO Maintains A Large 

Database Of ADR Reports Known As „Vigibase‟ 

At Uppsala Monitoring Centre (UMC).9,20 The 

Startup Of The WHO ProgrammeFor International 

Drug Monitoring Was In 1968 As A Pilot Project, 

With 10 Countries Already Having Established 

National Systems For Reporting Of Adrs. The 

Project Then Expanded To Include More Countries 

All Over The World. New Member Countries 

Developed Pharmacovigilance (PV) Centers To 

Report The Adrs And Coordinate With The WHO 

Center In Uppsala, In Which The Global Database 

For The Reported Adrs Is Established, Which Is 

Vigibase. Vigibase Contains, As Of June 2019, 

More Than 20 Million ADR Reports, From Which 

12.5% Were From Low- And Middleincome 

Countries.21 Currently, There Are 139 Countries 

With Full Membership Of The WHO 

ProgrammeFor International Drug Monitoring, As 

Well As 32 Associate Members.22 In Europe, The 

European Medicines Agency (EMA) Established 

The Pharmacovigilance Risk Assessment 

Committee With The Responsibility Of Medicines 

Safety Assessment And Monitoring, From All 

Aspects. Adverse Events Are Captured, Recorded 

And Analyzed In The Eudravigilance Database.23 

Eudravigilance Is Considered One Of The Largest 

Databases Globally, With Over 16.7 Million 

Individual Case Safety Reports (Icsrs).24 It Is 

Proposed That There Is A Need To Expand The 

Types Of PMS Activities, Including Those Using 

„Large-Scale Health Care Information Databases‟.5 

One Possibility They Stated Was To Exclude 

Expected And Non-Serious Adverse Reactions 

Previously Identified Through New Drug 

Application Clinical Studies, Besides The Ones 

That Are More Likely To Be Underreported. They 

Also Proposed For Important Potential Adverse 

Reactions That Post Marketing Intervention Studies 

„Should Be Proactively Planned And Conducted 

Using A Control Group To Identify The Degree Of 

Risks‟. Performing PMS Studies Only In Certain 

Medical Institutions With Quality Systems Can 

Present Another Potential Solution.5 With Such 

Efforts, Post Marketing Safety Data Can Be 

Collected In A Better And More Efficient Way To 

Enhance Patient  

Safety.5 

 

Spontaneous ADR Reporting Systems 

Spontaneous ADR Reporting Systems Are 

Important Since They Are A Cost-Effective 

Method That Can Lead To The Detection Of New 

Or Rare Adrs.25 Spontaneous Reports Are 

Collected In Databases Through Different 

Channels (Pharmaceutical Companies, National 

And International Pharmacovigilance Centers Or 

Regulatory Authorities). These 

 Databases Belong To Different Institutes, Such As 

US FDA And EMA, Through Which Adrs Are 

Collected And Exchanged. Following Analysis Of 

The Spontaneous Reports, Signals Of Unidentified 

Or Potential Adrs Are Generated.26 

 

Contributions Of Srss  

National Pharmacovigilance Systems Rely Heavily 

On Spontaneous ADR Reporting By Healthcare 

Professionals 

In Monitoring Post Marketing Drug Safety. Srss 

Are The Most Effective Source Of Unidentified 

Adrs25 As They Cover A Large Population (From 

Global Sources)26 And They Are Cost-Effective. 

25 Spontaneous ADR Reporting Systems Are Used 

By Healthcare Professionals Or Patients 

Themselves To Report An ADR To National 

Coordinating Centers That Analyze The ADR, 

Leading To Formulating A Hypothesis And Early 

Detection Of Signals.27 The Importance Of 

Spontaneous ADR Reporting Systems Was 
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Clarified In Many Studies Such As The Report Of 

The ArrhythmogenicADR Of Drugs That Lead To 

Raising Three Potential Signals Of Torsadogenicity 

(Torsades De Pointes) For Some Antipsychotics. 

The Drug-Induced Torsades De Pointes 

Were Identified Because 25 Cases Were Reported 

Due To The Use Of Amisulpride, Due To 

Cyamemazine And 189 Cases With Olanzapine.28 

After Identifying The Safety Signal, The 

Responsible Institute May Perform Additional 

Investigations To Confirm, Or Raise Warnings And 

Mandate The Manufacturing Companies To 

Include The Detected ADR In Their Leaflets. In 

The Case Of Serious Adrs, The Drug May Be 

Withdrawn From The Market, As In The Case Of 

Cerivastatin, Where Association Between The 

Drug And Rhabdomyolysis Was Noticed Due To 

The Increased Number Of Icsrs.27 WyskowskiAnd 

Swartz Identified 24 Drugs Withdrawn From The 

US Market Between 

1969 And 2002, As A Result Of Risks Identified 

Through Spontaneous Or Case Reports.29 See 

Table 1 For Further Details. 

 

Quantification Of Adrs 

Following The Identification Of An ADR, 

And Verification, It Should Be Quantified.35 An 

Assessment Should Be Conducted To Evaluate The 

Incidence,Type, Causality, Preventability And 

Severity Of The ADR. There Are Different Tools 

And Scales To Measure These Characteristics. For 

Example, Willis And Brown Classification Can Be 

Utilized To Describe The Type Of ADR, Which 

Classifies Adrs Into Nine Types. Causality Can Be 

Assessed To Be Probable, Possible, Definite Or 

Unlikely By Using Naranjo‟s Algorithm. 

Predictability Or Incidence May Be Evaluated 

According To The Prescribing Information, As 

Well As Through A Literature Review. Severity Is 

Assessed By Measuring Tools Such As Modified 

HartwigAnd Siegel Scale, Which Classifies The 

Severity Into Seven Levels. Preventability Scales 

(Such As Modified SchumockAnd Thornton) Will 

Conclude Whether An Event Is Definitely, 

Probably, Or Not Preventable. Impact Of ADR On 

Quality Of Life (QOL) May Also Be Important To 

Measure. Tools Such As WHO Quality Of Life 

BREF Scale Can Be Used For This Purpose.37 

Evaluating Costs Of Adrs Is Rather Complicated, 

As It Includes Direct Costs, Mainly 

Hospitalization, As Well As Indirect Costs Such As 

Loss Of Productivity, Increased Load On 

Healthcare Providers And Social Costs. Despite Its 

Difficulty, Assessing Costs Of ADR Remains Of 

Extreme Importance, And Pharmacoeconomi cs 

May Be Employed For That Purpose.38 
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Potential Limitations Of The Spontaneous Adrs 

Reporting Systems 

Difficulty In Diagnosing The ADR. The 

First Limitation Is The Difficulty In Diagnosing 

The ADR Even Though Most Of The Adrs Are 

Included In A Differential Diagnosis List That Is 

Available For Doctors. 39 Moreover, Doctors 

Mostly Prefer To Find A Clear Causal Relationship 

Before Reporting Any ADR, Which Could Be 

Difficult To Obtain, And Be Time And Effort 

Consuming. As One Physician Stated: „When A 

Patient Is Taking A Lot Of Drugs, How Can We 

Determine Which Drug Is Causing The Adverse 

Reaction?‟.39 Moreover, Approximately 66% Of 

Physicians Declared That A Diagnosed ADR Was 

Not Reported Due To Uncertain Causal 

Relationship Between The ADR And The 

Suspected Drug.40 To Overcome The Diagnosis 

Problems, The Causality Scales Have Been 

Introduced To Healthcare Professionals. The 

Naranjo ADR Probability Scale Is Widely Used 

Since It Is Simple And Not Specific. However, 

This Scale Has Low Capability Of Diagnosing 

Drug-Induced Liver Impairment. Another Scale. 

Known As Council For International Organizations 

Of Medical Sciences/RousselUclaf Causality 

Assessment Method, Is Considered Valid And 

Reliable In The Diagnosis Of Drug-Induced 

Hepatotoxicity. However, This Scale Is 

Complicated And Not Easy To Use On Day-To-

Day Basis.41 

Under-Reporting. Under-Reporting Of 

Adrs By Healthcare Professionals (Doctors, 

Pharmacists Or Nurses) Is Another Important 

Aspect That Heavily Affects The ADR SRS. In 

Germany, The Underreporting Of Adrs Weakened 

The SRS.40 A Study Done On A Random Sample 

Of Physicians Showed That About 25% Of The 

Participants „Have Never 

Diagnosed An Adverse Drug Reaction‟.40 

Similarly, Only 10% Or Less Of Serious Adrs, And 

2–4% Of Non-Serious Ones, Were Reported To 

The British Their Busy Working Hours. 

Pharmacovigilance Centers May Encourage 

Healthcare Providers To Report By Recognizing 

Their Effort, Giving Feedback About The Reported 

Case Or A Pharmacovigilance Activity, As Well 

As Offering Support; A Clinical Advice, For 

Example. These Ways May Be Tested To 

Positively Impact The SRS.40 Bias. When A Drug 

Is Released To The Market It Is Freely Judged By 

Doctors, Who Raise Spontaneous ADR Reports 

That Are Not Obtained Under Controlled 

Conditions, Hence The Reporter‟s Decision Can Be 

Affected By Different Bias Factors. One Factor Is 

Known As The Weber Effect, Where The Drug 

Will Be Subjected To A High Number Of Reported 

Adrs In The First 2 Years, Then The Number Of 

Reports Decreases.25,28 The Weber Effect Was 

Noticed In A Study Regarding The Association Of 

Pancreatitis With Exenatide Use, There Have Been 

An Irregular Reporting Trend.44 The Number Of 

ADR Reports Increased After Approval To Reach 

Its Maximum By The Year 2006 With 4411 

Reports. Then The Number Of Reports Dropped 

Rapidly. In This Study Notoriety Bias Was Also 

Noticed, Where 

The Number of Pancreatitis Reports Due 

To the Drug Increased By the Year 2008 to Reach 

1470 Immediately After The First FDA Alert, Then 

It Decreased Again In The Fourth Quarter Of The 

Year 2009.44 Duplication Of ADR Reports Is 

Another Form Of Bias That Can Lead To Over-

Estimation Of The Safety Signal.44 Spontaneous 

Reporting Program.25 Another Study, That Was 

Done In Ghana, Indicated That About 59.5% Of 

The Studied Doctors Suspected An ADR  At The 

Period Of The Study, But Only 20% Of Them 

Reported The Suspected ADR.42 Several Factors 

May Lead To ADR Under-Reporting, And Since It 

Is An Important Aspect, These Factors Must Be 

Detected First In Order To Find Solutions To 

Avoid The Problem Of Under-Reporting. Lack of 

Time and Increased Administrative Work for 

Doctors Are Important Factors That Lead To 

Ignoring ADR Reporting?As Stated In A Study, 

Many Ads Were Noted, But The Lack Of Time 

Made It Difficult For Them To Report The Ads, 

And Sometimes They Even Forgot To Report 

Them.39 Under-Reporting Can Be Due To Lack Of 

Knowledge Regarding The Different Aspects Of 

The SRS. Examples Of This Are: A Lack Of 

Knowledge About Pharmacovigilance, The 

Definition Of Adrs, A Lack Of  Knowledge Of The 

Criteria Of Adverse Events To Be Reported, And 

The ADR.40 It Is Also Reported  That 20% Of The 

Participating Physicians Did Not Even Know That 

A National SRS Exists, And 30% Of The Studied 

Physicians Did Not Know How To Report.40 A 

Systematic Review On Factors Leading To Under-

Reporting Identified Ignorance, Insecurity And 

Indifference To Be The Major Reasons.43 

To Overcome The Issue Of Under-

Reporting, Healthcare Providers Must Be Educated 

And Trained In The Concept Of 

Pharmacovigilance And The ADR Reporting 

Systems. Easy Channels For Reporting Adrs Must 

Be Established, Such As Through The Phone And 

Through User-Friendly Computer Tools Designed 

For Reporting Adrs, Hence Encouraging 
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Doctors To Report Any ADR They Face 

Throughout 

 

II. SURVEY DESIGN 
The Survey Was Conducted Between 

April 2014 And July 2015, And The Database Was 

Locked On 16 January 2016. All Data Were To Be 

Recorded Immediately In An Electronic Database 

Using Case Report Forms For Each Patient. 

The Survey Items Included The Following 

Demographic Characteristics: Age, Sex, Date Of 

The Start Of Administration, Height, Body Weight, 

Body Mass Index (BMI), Inpatient/Outpatient 

Status, Duration Of Diabetes, Diabetic 

Complications (Neuropathy, Nephropathy, 

Retinopathy), Presence Of Urinary Tract Infection, 

Presence Of Genital Infection, And The Degree Of 

Renal And Hepatic Function At The Start Of Drug 

Administration. The Survey Forms Also Included 

The Following Medication Data: The Daily Dose, 

Daily Administration Frequency, Administration 

Period, Reason Of Termination Or Discontinuation 

Of Administration Of Ipragliflozin, And The Type 

And Dose Of Concomitant Medications (Including 

Antidiabetic Drugs And Diuretics). Vital Signs 

And Laboratory Variables Included Blood 

Pressure, Heart Rate, Glycated Hemoglobin 

(Hba1c), Fasting Plasma Glucose, Hematocrit, 

Serum Albumin, Serum Creatinine, And Blood 

Urea Nitrogen (BUN). 

Aes And Adrs That Occurred During 

Treatment With Ipragliflozin Were To Be 

Recorded At Each Visit, Including The Type Of 

AE/ADR During Or After Drug Administration, 

The Date Of Onset, Seriousness, Outcome 

(Resolved, Improved, Or Worsened), Causal 

Relationship To Ipragliflozin, Causative 

Relationship To Factors Other Than Ipragliflozin, 

And Laboratory Data At The Time Of The Event. 

Physicians Were Provided With Clear Definitions 

On What Constitutes An AE. To Mitigate Possible 

Reporting Bias, The Presence/Absence Of Aes Was 

Verified With Physicians Upon Receipt Of Every 

Survey Sheet. Aes And Adrs Were Categorized 

According To System Organ Class And Preferred 

Term Using Meddra Version 18.1 [12]. 

Adrs Of Special Interest Were Defined As 

Those Related To Hypoglycemia, Genital 

Infection, Urinary Tract Infection, 

Polyuria/Pollakiuria, Volume Depletion, Renal 

Disorders, Skin Complications, Fracture, Malignant 

Tumor, Cardiovascular Disease, Cerebrovascular 

Disease, And Ketone Body-Related Events. These 

Classes Of Adrs Were Selected Based On A Risk 

Management Plan Submitted To The PMDA And 

Considering The Emergence Of Skin-Related Adrs 

Reported Shortly After The Launch Of 

Ipragliflozin. For All Adrs Reported, The 

Physicians Were Asked Whether They Were 

Possibly Related To Reductions In Body Fluid Or 

Dehydration, And These Adrs Were Analyzed As 

Volume Depletion-Related Events. Skin 

Complications Included All Adrs Related To Skin. 

Ketone Body-Related Events Included Diabetic 

Ketoacidosis, Ketoacidosis, Ketone Body 

Increased, Ketosis, And Metabolic Acidosis. 

 

Minimum Awareness Of Spontaneous ADR 

Reporting Systems 

A Study Done In Korea On A Selected 

Sample From The General Population Showed 

That The Awareness Of An ADR Reporting 

System Was Quite Low, At 8.3%. The Main 

Source Of Information Was Television/ Radio 

(69.9%), Then The Internet (19.3%), While Only 

6.1% Obtained The Information From Posters Or 

Brochures. These Findings Indicate That 

Awareness Of The Importance Of ADR 

Spontaneous Systems Should Be Boosted By 

Campaigns, To Emphasize The Importance Of This 

Subject.45 A Cross-Sectional Study Done In Ghana 

On Randomly Selected Doctors Showed That Less 

Than 30% Of The Selected Doctors Were Trained 

In The Spontaneous ADR Reporting System. The 

Trained Doctors Showed A Higher Percentage Of 

ADR Reports Than Those Who Did Not Get The 

Training.42 In One Meta-Analysis From India, 

Authors Found A Huge Gap Among Health 

Professionals‟ Knowledge And Awareness On 

Pharmacovigilance. Over Half Of The Health 

Professionals Studied Were Unaware Of The 

Pharmacovigilance Program In The Country. 46 In 

Saudi Arabia, A Health Professional Had A Lack 

Of Knowledge, But Had A Positive Attitude.47 

Similarly, Lack Of Knowledge On The National 

Pharmacovigilance Program Was Considered A 

Reason For Under-Reporting Of Adrs In Turkey.48 

With No Doubt, One Could Say, Based On The 

Available Literature Evidence, Health 

Professionals Lack Awareness On Spontaneous 

Reporting Programs And Strategies To Be 

Implemented To Fill The Gap. 

Future Prospects Of Pharmacovigilance 

Pharmacovigilance Has Clear, Well-

Established Goals: To Detect Adrs Associated 

With The Use Of Drugs As Early As Possible, And 

To Avoid Risks That May Outweigh The Benefits 

Of The Medication.49 The Evolution Of 

Pharmacovigilance Has Been A Slow And Steady 

https://www.tandfonline.com/doi/full/10.1080/14656566.2016.1219341
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One. From Individual Doctors Noticing Unusual 

Effects In Patients And Sharing Their Findings 

With Colleagues To The Methods Used Today To 

Monitor A Drug After Its Release Into The Market, 

Including 

Spontaneous Reports, Risk Management Plans, 

Prospective Safety Studies, And Registries.50 The 

Main Focus Of Pharmacovigilance Has Been To 

Detect Rare Adrs While Giving Less Attention To 

The Common Ones. Recently, However, There Has 

Been A Climate Of Change And Efforts Are Now 

Being Made To Focus On Patient-Centered 

Pharmacovigilance Rather Than Population-Based 

Andregulation-Based Pharmacovigilance.51 

A Study Was Conducted To Evaluate The 

Different Aspects Of Pharmacovigilance Currently, 

And In 

The Future. The Study Claimed That There 

Aredevelopments Within The Field Of 

Pharmacovigilance, Including The Setting Of Rules 

And Regulations, As Well As The Scientific-

Related Issues. Specifically, The Study Mentioned 

Details Regarding 

Those Two Aspects By Stating That: „On 

A Regulatory Level, These Include Conditional 

Approval And Risk Management Plans; On A 

Scientific Level, Transparency And Enhanced 

Patient Involvement Are Two Important Elements‟. 

Overall, These New Developments Will Guarantee 

Continuous Progress In Pharmacovigilance.52 

There Are Three Aspects To Consider When 

Evaluating Adrs: Causality, Severity And 

Preventability. There Are Systems For Assessing 

Each Of The Three Categories, Which Set Scales 

That Are Then Scored To Quantify And Hence 

Evaluate Them. For Instance, 

There Are Two Systems To Assess 

Causality: The First Is The WHO–UMC Causality 

Assessment System And The Second Is Naranjo‟s 

ADR Probability Scale. To Assess Severity, There 

Is The HartwigAnd Siegel ADR Severity 

Assessment Scale, And Finally, In Order To Assess 

The Preventability Of An ADR, The 

SchumockAnd Thornton ADR Preventability 

Assessment Scale Is Used.53 Thus, The 

Goals Of Pharmacovigilance Are The Earliest 

Detection As Well As Evaluation Of Adrs. 

Currently There Are New Tools And Algorithms 

That Are Being Developed For That Purpose, In 

Order To Better Achieve Those Goals. The First 

Example Of Those Tools Is The Online Signal 

Management, Developed By Glaxosmithkline And 

Lincoln Technologies, Which Is A Data-Driven 

Framework Used In The Pharmacovigilance Of 

Products In The Market. It Combines Traditional 

Reporting Methods With Quantitative Statistical 

Methods.54 The Second 

Example Is A Triage Algorithm Developed For 

The Early Detection Of Adrs. The Algorithm Aims 

To Detect Drug Interactions Which May Cause An 

ADR, So That It Will Identify Signals Of Adrs 

Prior To Any Assessment By Healthcare 

Practitioners.55 The Third Example Is The 

Liverpool Adverse Drug Reaction Avoidability 

Assessment Tool. This Tool Evaluates The 

Preventability Of Adrs In Pediatrics. The Study 

Stated That A Recent Systematic Review Of The 

Incidence 

Of Adrs Among Hospitalized Children 

Showed A Very Similar Rate To That Of Adults 

Admitted To Hospitals. Due To The High Rate, 

They Developed This Tool Specifically For 

Pediatrics.56 PharmacogeneticsAnd 

Pharmacogenomics Are Two New Evolving 

Sciences In The Field Of Pharmacy Related To 

Pharmacovigilance. PharmacogeneticsDeals 

Mainly With Effect Of Variability In Genes On 

The Effect Of Drug Response,57 While 

Pharmacogenomics Studies The Genetic Basis Of 

Adrs.58 The Fourth Example Is Based On That 

Principle. There Is A New Method For The Early 

Detection And Prediction Of Possible Adrs, Which 

Is A Network-Based Method Relying On Gene 

Expression. This Method Links Between The 

Protein Targets Network And Any Potential Adrs 

Based On Gene Expression.59 Integrating 

Pharmacogenomics Into Clinical Practice Requires 

Translating The Concept To Practical Tools That 

Are Adopted In Routine Practice. This Will Lead 

To More Widespread Adoption Of Clinical 

Pharmacogenomics And, Therefore, More 

Optimized Pharmacotherapeutic Approaches With 

Fewer Adrs.58 Various Efforts Have Been Devoted 

To Pushing For Implementing Pharmacogenomics 

Approaches. One Of The Steps Taken Toward This 

Direction Is The Ubiquitous Pharmacogenomics 

(U-Pgx) Project, Which Involves Preemptive 

Testing Of Various Variants Of Pharmacogenomic 

Markers For Patients, And Incorporating Them Into 

Patients‟ Electronic Records. A Clinical Study Is 

Being Conducted: Preemptive 

PharmacogenomicTesting For Prevention Of 

Adverse Drug Reactions (PREPARE), As A Block-

Randomized, Controlled Trial On 8100 Patients To 

Assess Outcomes Of This Project. The Project Is 

Funded By The European Union, And Seven 

Countries Are Involved In It. The Study Results 

Will Provide Robust Data Related To Clinical 

Outcomes And Cost-Effectiveness Of U-Pgx, And 

May Aid In The Implementation Of 
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Pharmacogenomics- Guided Prescriptions, Leading 

To Safer, More Customized 

Pharmacotherapy.58,60 Similar Projects Have 

Been Initiated In The USA (Pharmacogenomics 

Research Network (PGRN) And Asia [The South 

East Asian Pharmacogenomics Research Network 

(Seapharm) Program].60 The Fifth Example Is 

Similar In Terms Of Having A Predictive Concept. 

It Is Called The Augmented Random- Walk With 

Restarts (ARWAR). This Approach Is Used For 

Highly Related Drugs, Based On The Concept Of 

„Similar Drugs Have Similar Adrs‟, And Follows 

Computational Approaches That Convert Different 

Properties Of Drugs (Chemical Structures, Protein 

Targets, Etc.) To Numerical Values, Which Are 

Then Systematically Translated Into Desired 

Effects Or Adrs Of Those Drugs. Information For 

This Method Is Extracted From A Database (Such 

As Drugbank). A Total Of 146 Drugs Are Chosen 

Which Have A Minimum Of Five Target Proteins 

And Five Adrs. For Each Drug, Target Proteins, 

Protein–Protein Interaction And Functional 

Annotations Of Proteins Are Taken As Input, And 

A Human Drug Network (HDN) Is Constructed, 

Which Is Considered As Output. 

Hdns Of All Chosen Drugs Have By Now Become 

A Connected Network With Relationships Between 

Drugs. Then, This Initial Network Is Augmented 

By New Drugs („Nodes‟) And Relationships 

Between Drugs („Edges‟). Afterwards, An 

Algorithm For Link Predictions, Random-Walk 

With Restarts, Is Applied, And Will Lead To 

Predicting Novel Adrs.61 

Artificial Intelligence And Predictive 

Pharmacovigilance: The Way Ahead 

 

Predictive Analytics, A Method Employing 

Artificial Intelligence, Is A Novel Method That 

Uses Existing Information To Make Predictions Of 

Future Outcomes Or Future Trends In All Areas Of 

Medicine And Health Care.62 Thus, Predictive 

Analytics Models Help Regulatory Authorities In 

Better Understanding The Risks And Benefits Of 

The Medicines Once A New Medicine Moves 

From Risk–Benefit Regulatory Efficacy To 

Realworld Risk-Effectiveness. This Enables The 

Development Of A Real-World Pharmacovigilance 

Score – A Three-Dimensional Baseline Prediction 

Of Likely Adverse Events Based On Projected 

Volume And Specific Clinical Use.63 In One Of 

The Predictive Analytics Models, Authors Judge 

Whether Safety Signals Observed On An 

Investigational Drug Were More Likely To Have 

Occurred By Chance Or To Have Been Caused By 

The Drug.64 These Methods, Making Use Of 

Artificial Intelligence, Thus Can Play An Important 

Role In Future PV. Apart From The Predictive 

Analytics Modeling, Descriptive Modeling And 

Prescriptive Modeling, Disproportionality Methods 

Are Also Employed In PV For Early Identification 

Of Signals.65 

 

III. CONCLUSION 
Spontaneous Reporting Programs, Though 

Considered Beneficial In Post Marketing 

Surveillance Of Medicinal Products, Still Lack 

Clarity In Multiple Aspects. It Is Important To 

Incorporate Newer Methodologies Into These 

Programs To Overcome The Limitations, And 

Innovative Signal Detection Methods Are Needed. 

Integrating Pharmacogenetic Data Can Be A 

Potential Source In Advancing Pharmacovigilance 

Processes. 
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