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O1. | ntr oduction of Phar macovigilance (PV)

History and Development of Pharmacovigilance
Pharmacovigilance (PV) is defined by the European Commission (EU) as the “Process and science of
monitoring the safety of medicines and taking action to reduce the risks and increase the benefits of medicines”.
Aimsof Phar maacovigilance
» Toimprovepatient care& safety
To contributeto assessment of benefit, harm & effectivenessof medicine
To ldentify previoudy unrecogni zed adverse effects of thedrugs
To Promoterational & safe useof medicine
To Promoteeducation & clinicd training
To Identify patient related risk factorsof ADR such asdose, age, gender
Any responseto adrug whichisunintended , occursat particular doses
Todiagnoseor therapy of disease, or for themodification, of physiological function.

YV VYV VYV VYV

Pharmacovigilanceistheway toward gathering, observing, exploringand ng datafrom human services
suppliersand patientsfor the reasonsfor comprehension and averting drug-rel ated issues. Biotech Research
Group pharmacovigilanceframework gathersinformation dl through thelifecycleof every item. At thepoint when
critical security issuesemerge, Biotech Research Group issuesrefreshed correspondencesto specidigts, patients
and wellbeing controllers. At theinception of clinical preliminaries, the security profileof theitemisproduced
from creatureinformation and specul ationsfrom medicationsin theequiva ent pharmacol ogicd class. Thisdatais
giventoclinica preiminary examinersinthelnvestigator Brochure. From the main human portion and over the
spanof clinica preliminaries, wellbeing dataisgathered and checked on by Biotech Research Group st&ff togive
the most-breakthrough data concel vabl e about the security profile of Biotech Research Groupitems.
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At the season of advertising endorsement, wellbeinginformation from theclinical preliminariesand non-
clinical examinationsareoutlined in theaffirmed marking (i.e., thebundleembed for theitem). Post-advertising
studies might bedirected to keep on gathering data about advantages and dangers of theitem. Also, medicina
services suppliersand patients unexpectedly report unfavorable occas ons because of their encounters. Eachis
looked into and follow up contacts are started when extradatais required. Information from post-promoting
contemplatesand unconstrained reports are checked on intermittently, and when new data proposesthat there
might beanimperative new security issuedeveloping, Biotech Research Group directs an assessment. On the of f
chancethat investigations of the aggregate wellbeing data demonstrate an adjustment in the advantage/hazard
profile of theitem, at that point Biotech Research Group hazard administration programs are started. These
hazard admini stration projects may incorporate correspondencesto patients as updates to the bundle embed,
lettersto human services suppliersaswel | as patients, warning to controllersand further investigationsto assess
wellbeing concerns.

Phar macovigilance Process

Providing Product Services from Development to
Market to Ensure Patient Safety

only oneaf thecomponentsof the pharmacovigilance process, whichdsoinvolvesgenerating data, risk management,
andinput from regul atory authorities.

Phar macovigilance Resour ces

Pharmacovigilance
Services

that ensure safety &
expedite approvals




Confirming drug safety during clinical product devel opment a oneisawaysachdlengeduetodatalimitations
If labshad unlimited timeto get their drugsto market, it would beless of aproblem. Unfortunately, manufacturers
need to start selling as soon as possibleto maximize profits.

However, by dedi cating moreresourcesto pharmacovigilance, labs can maintain pati ent safety and public
trust for afew reasons.

I mportance of Safety Monitoring Of Medicine

Adverse Drug Reactions (ADRs) areamong thetop ten leading causes of death in most of the countries.
Anadversedrug reaction could be any unintended reaction in patient body which occursasaresult of administration
of drug. Drug safety monitoring isarisk mitigation exercisein which theADRs caused by therapeutic drugs,
biologicasor devicescan explored, prevented or minimized.

Itisthe processof i dentifying expected and unexpected adversereactionsresulting from the use of medicines
inthe post-marketing phase. Pharmacovigilanceisan umbrellaterm used to describethe process of drug safety
monitoring and can be defined asthe branch of sciencethat carriesout activitiesrel ated to detection, assessment,
understanding and prevention of adversedrug reactions. It primarily aimsat rationa use of medicinesto assure
safety of patients. Thuspharmacovigilance hasbecomeakey aspect of effectivedlinica practicein many countries.

WHO International Drug Monitoring Programme

Establishedin 1968, The WHO Programmefor International DrugMonitoring (PIDM) providesaforum
for WHO Member Statesto collaboratein the monitoring of drug safety, and notably, theidentification and
analysisof new adversereaction signalsfrom datasubmitted to the WHO global individual case safety report
(ICSR) database by member countries.

The programme consists of athree-part
» Nationa pharmacovigilance centresfrom WHO member countriesareresponsiblefor casereports sent to
the WHO ICSR database (managed by the UppsalaM onitoring Centre (UMC) in Sweden),
» UMC overseesthe WHO programme operations, including:

¢ Collecting, ng and communicating information from member countriesabout thebenefits, harm,
effectivenessand risksof drugs,

¢ Collaborating with member countriesin the development and practice of pharmacovigilance,
¢ Alerting NRAsof member countriesabout potentia drug safety problemsviathe WHO signd process.

» WHO headquartersin Geneva, Switzerland isresponsiblefor policy issues.

Uppsala Monitoring Cantre
(Sweden)

ANALYSIS

WHO headquarters (Geneva)

ONILHOdIH

National pharmacovigilance
centres from WHO member

countries

Pharmacovigilance Program of India (PvPI)

The Pharmacovigilance Programme of India(PvPl) istheleading national authority for identifying and
responding to drug safety problemsin India. Itsactivitiesinclude receiving reports of adversedrug eventsand

3



taking necessary actionto remedy problems. The Central Drugs Standard Control Organi sation established the
programin 2010. It ispart of the Indian Pharmacopoeia Commission.

PHARMACOVIGILANCE
PROGRAM IN INDIA (PVPI)

Administrative Body: National PV Centres: ADRs Monitoring Centres:

« Steering Committee « Zonal PV Centres
« Strategic Advisory Committee « Regional PV Centres
+ Technical Support Committee « Peripheral PV Centres

MCI approved Medical College

Private Hospitals/ Health Centre
Autonomous Institutions (ICMR)

1. Co-ordination of Comprehensive 1. Promoting Reporting of ADRs 1. Monitoring Spontaneous Report
National Programme. 2 Collecting Case Reports of ADRs 2. Monitoring Benefit/Risk of Medicine

2 Operational Supervision of CDSCO 3. Clinically Evaluating Case 3. Post-marketing Surveillance of

3. Recommend Procedure & Guidelines Reports Medicine

for Regulators Interventions

Oneof the challenges of the organi zation istraining doctors and hospital sto report adverse drug reactions
when patients havethem. The Pharmacovigilance Program makesthese reportsitself, but ideally, such reports
could originatefrom any clinic. The Pharmacovigilance Programme seeksto encourage aculture and social
expectation of reporting drug problems.®

Oneof the successes of the program was detecting adverse effects of peoplein Indiausing carbamazepine.
Whilethisdrugis safer among people nativeto the Europe, people of SouthAsiahavedifferent geneticsand are
morelikely to experience problemswhen usingit. Other countries could not have been ableto detect thisproblem,
and the Pharmacovigilance Programme’s detection of it was a success story.

lintroducation to Adverse Drug Reactions
Definitionsand classification of ADRsDefinitionsADRs

“An appreciably harmful or unpleasant reaction, resulting from an intervention related to the use of
amedicinal product, which predicts hazard fromfuture administration and warrants prevention or specific
treatment, or alteration of the dosage regimen, or withdrawal of the product.”

Adversedrug reactions (adverse effects) are any unwanted effectsof adrug. Thereisno universal scaefor
describing or measuring the severity of an adverse drug reaction. Assessment islargely subjective. Reactionscan
bedescribed as

1. Mild

2. Moderate
3. Severe

4. Lethd (deadly)



Adverse drug reactions
(ADRs)

—1—

Type AADRs
(Pharmacotoxicological effects)

. Toxic effects

Type B ADRs

(Hypersensitivity reactions)

——

« Side effects
- Secondary effects
+ Drug interactions

Immune-mediated

reactions
(Allergic effects)

Non-immune-

mediated reactions
(Non-allergic effects)

—T——T

Typel Type II
(IgE) | (1gG or IgM)

|

Type I11
(Immune complex)

|

Type IV
(T-cell)

Type I'Va: monocytic inflammation
Type IVD: eosinophilic inflammation
Type IVc: cytotoxic T cells

Type IVd: neutrophilic inflammation

Mild or moderate adverse drug reactionsdo not necessarily mean that people must stop taking adrug,
especidly if no suitabledternativeisavailable. However, doctorsarelikely to reeval uate the dose, frequency of
use (number of doses aday), and timing of doses (for example, before or after meal's; in the morning or at
bedtime). Other drugsmay be used to control the adverse drug reaction (for example, astool softener torelieve

congtipation).
1. Mild adverse drug reactions

Mild reactionsusualy described asof minor significanceinclude

Headaches
Faigue
Vaguemuscleaches

YV V V VYV V

Changesin deep patterns

Digestivedisturbances (such asnausea, congtipation, diarrhea)

Maase (agenerd feding of illnessor discomfort)

However, such reactions can be very distressing to people who experiencethem. Asaresult, people may
belesswillingtotaketheir drug asinstructed, and the goal s of trestment may not be achieved.



2.  Moderate adverse drug reactions

Moderatereactionsinclude

Rashes (especidly if they are extensiveand persistent)

Visual disturbances (especialy in peoplewhowear correctivelenses)
Muscletremor

Difficulty with urination (acommon effect of many drugsin older men)
Any perceptible changein mood or menta function

Certain changesin blood components, such asatemporary, reversible decreasein the white blood cell
count or in blood level s of some substances, such asglucose

YV V.V V V VY

Al s, reactionsthat are usually described asmild are considered moderateif the person experiencing them
considersthem distinctly annoying, distressing, or intolerable.

3. Severeadversedrugreactions

Severereactionsinclude thosethat may belifethreatening (such asliver failure, abnormal heart rhythms,
certaintypesof dlergicreactions), that result in persistent or significant disability or hospitalization, and that cause
abirth defect. Severereactionsarere aively rare. Peoplewho devel op aseverereaction usually must stop using
thedrug and must betreated. However, doctors must someti mes continue giving high-risk drugs (for example,
chemotherapy to peoplewith cancer or immunosuppressantsto peopl e undergoing organ trangplantation). Doctors
useevery possi blemeansto control asevereadverse drug reaction.

4. Lethal adversedrugreactions

Lethal reactionsarethosein which adrug reaction directly or indirectly caused degth. Thesereactionsare
typically severereactionsthat were not detected in timeor did not respond to treatment. L ethal reactions can be
thereasonsthat some drugsare withdrawn from the market.

Detection and Reporting OF Adver se Drug Reactions

Parentsof immunized infants/children, healthworkersat immuni zation facilitiesand staff of accident and
emergency roomsin hospitalsaremost likely to recognize or detect AEFIs(Adverseeventsfollowing
immunization when they first occur.

Health workers havethe responsibility to detect AEFIsand report AEFIswhen appropriate. They aso
havetheresponsibility totreat or refer patientsfor treatment. All immuni zation staff must be ableto identify and
report adverse events. Detection requires effective staff training and education to ensure accurate diagnosi s of
AEFIsbased on clear case definitions, which can beincluded on theAEF reporting form and in the national
AEF guiddines.

Health workers
should be trained
todetect:

Al Any clusters of AEFls
cases (ie., two or more cases All other events
corresponding to of the same adverse f
: believed to be due to
locally suitable AEFI event related in time or immunization
case definitions. place or to the vaccine :
administered)

Immuni zation programme managers shoul d establish gppropriate criteriafor detecting AEFIs by identifying
adverseevents of importanceto the programmein their country.
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Methodsin Causality Assessment

Causdity assessment outcomes hel p rai seawareness of vaccine associ ated risksamong hed thcareworkers.

This, combined with knowledge of benefitsof immunization, formsthebasisof vaccineinformationfor parents
and/or vaccinees.

>
>
>

Health workers
should be trained
to detect:

Any clusters of AEFIs

All cases (ie.. two or more cases All other events
corresponding to of the same adverse :
: ! believed to be due to
locally suitable AEFI event related in time or Snkadion
case definitions. place or to the vaccine .

administered).

Thequality of acausdity assessment dependson the:
quality of AEFI casereport,

effectiveness of AEFI reporting system,

Quality of thecausality review process.

Severity and Seriousness Assessment

TheU.SFood and DrugAdministration defines a serious adverse event as one when the patient outcome

isoneof thefollowing:

>

>
>
>

Y V¥V

Desth

Lifethrestening

Hospitdization (initial or prolonged)

Disability - significant, persistent, or permanent change, impairment, damage or disruption in the patient’s
body function/structure, physicd activitiesor qudity of life.

Congenitd abnormdity
Requiresintervention to prevent permanent impairment or damage

Severity isa point on an arbitrary scale of intensity of the adverse event in question. The terms “severe” and

“serious”, when applied to adverse events, are technically very different. They are easily confused but cannot be
used interchangeably, requiring carein usage.

A headache is severe if it causes intense pain. There are scales like “visual analog scale” that help clinicians

assessthe severity. On the other hand, aheadacheisnot usually serious (but may bein case of subarachnoid
haemorrhage, subdural bleed, even amigrainemay temporaly fit criteria), unlessit also satisfiesthe criteriafor
seriousnesslisted above.

Predictability and Preventability Assessment

Predictability is the degree to which a correct prediction or forecast of a system’s state can be made either

quditativey or quantitetively.

Causd determiniam hasastrong relationshipwith predictability. Perfect predictability impliesstrict determinism,

but lack of predictability doesnot necessarily imply lack of determinism. Limitations on predictability could be
caused by factors such asalack of information or excessive complexity.
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Inexperimental physi cs, therearedwaysobservationd errorsdetermining variablessuch aspostionsand vel ocities,
So perfect predictionispractically impossible. Moreover, in modern quantum mechanics, Werner Heisenberg’s
indeterminacy principle putslimits on the accuracy with which such quantities can be known. So such perfect
predictability isalsotheoreticallyimpossible.

M anagement of Adver se Drug Reactions

Management of ADRsisintegral to patient safety. Insufficient attention has been paid to identifyingADRs
and no appropriate method has been universally adopted and applied to monitor and manageADRsin clinical
practice. Traditionally, doctors prescribe, pharmaci sts di spense and nurses administer medicines. Although the
roles of some nursesand pharmaci sts have expanded, thetask of monitoring patientsfor potential ADRsishot
assigned to any one profession. Teamwork and involvement of al stakeholdersin safety initiativeswill facilitate
development of moreintegrated and usesble systemsthat will prevent errors, including preventableeventsrelating
to suboptimal monitoring, where potential known adverse effectsdo not receive dueattentio, for examplefailure
to check postura hypotension in patients prescribed diureticsor antihypertensives. Barriersto ADR monitoring
and management include: patient non-adherence (accidental, deliberate, informed or uninformed); hedthcare
providers’ workloads; unfamiliarity with/ ignorance of ADRs; uncoordinated care; lack of standardized monitoring
systems; and communication failures. The negative effects on patients” health, and the burden ADRs place on
hedlthcare systems, require effective policies and strategiesto managethechadlenge of ADRS. Nursesaround the
world haveacrucial roleinthe provision of safe pharmacotheraphy, healthcarereform, and improving nursing
practicethrough policymaking.

ADR Management: apolicy vacuumthisnarrativereview exploresthe contributionsof nurangto monitoring
and managing ADRs. English language work relating to “adverse drug reactions” nursing and “monitoring” was
identified from PubMed and the Cochranelibrary, using these askeywordsin titlesand abstracts. Hand searches
of journdsand referencelistsyielded additiona materid. Few rdevant publications, and fewer clinicd trids, were
identified. Therefore, thisnarrativereview aso drawson qualitative and descriptive studies, experienceand the
wider literature. Theinternationa literature highlighted the need for: acommonly understood working definition of
ADRs; agreed curricula for pre- and post- registration education,; strategies to enhance nurses’ involvement in
managing ADRS, embedding structured medi cation monitoring systemsinto practice; application of information
technol ogies; and central rolesfor nurseleadersin co-ordination and policy development. Aswith al narrative
work, any inferencesdrawn by readersarelogical or theoretical, rather than statistical. Towardsan operational
definition of ADRsA standardised definition of an ADR is needed before the impact of interventions on the
reduction of ADRs can be assessed and common problems, such asincontinence, fals, xerostomia, or failureto
breastfeed, arerecognised asADRs The U.S. Food and Drug Administration (FDA) promotesthereporting of
seriousadverse eventsthat may berel ated to medicines, but thereislessencouragement to report adverse events
that arenot life-threatening. The definitionsfrom recogni sed experts are couched in generd terms, and arenot
related to individual patients to help practitioners recognise ADRs and relate patients’ signs and symptoms to
medicinesadministered. Digtinguishing subtleor ill-defined ADRsfrom symptomsof ilinessor ageingisnot dways
easy, and common problems, such asincontinence, consti pation, postural hypotension or confusion, may have
multipleaetiol ogies, such asageing, dehydration, diuretics, antihypertensives, or mentd heglth medicines. Therefore,
effectiveinterventionsto minimiseADRsneed to take aperson-centred, holistic gpproach, and measure outcomes
on comprehensive lists of potential ADRSs based on reviews, formularies and manufacturers’ data sheets, since
amelioration of problemsismoreimportant to patientsthan agtiol ogy.



Basic Terminologies Used in Pharmacovigilance
Terminologiesof adver semedication related events

Adherence: Apatient’s careful and willing observance of the guidelines for taking a medicine or managing
atherapy. Thisterm haslargely replaced theterm compliance.

Adversedrugreaction (ADR): A harmful effect suspected to be caused by adrug. Thisterm hasbeen
used quite loosely to include all kinds of adverse events, many of which are not ‘reactions’ in the strict
senseat al, and have not been subject to any assessment of causality. Thetermisproperly reserved for
|ate-stage anal ysi s when the associ ati on between amedicine and an adverse effect has moved beyond
‘unmeasurable’ or ‘uncertain’.

Adver seeffect: A negativeor harmful patient outcomethat seemsto beassociated with trestment, including
therebeing no effect at all.

Adverseevent: Any negative or harmful occurrencethat takesplace during treatment, that may or may
not be associated with amedicine. Note. Afall could be such an event that may — or may not— have any
asociationwithamedicine.

Attributablerisk: Differencebetween therisk in an exposed population (absoluterisk) and therisk inan
unexposed population (referencerisk); the differencefrom the absol uterisk in the probability of an event
happening, attributableto adrug or other variable

Benefit: () postivethergpeutic effectsof trestmentinanindividud; (b) positivehedth, socid or psychologicd
effects of treatment from the patient’s perspective.

Benefit-harm: A description or assessment of both positive and negative effects of amedicine (not
necessarily expressed in quantitativeterms) asfar asthey areknown, and as perceived by anindividual.
Thisisthecriticd information that hed th profess ond sand pati entsneed to makewisetherapeutic decisons.
The perspectivesof professionalsand patientson theissues may differ.

Benefit-risk: ‘Benefit-risk’ is a logically mismatched pair, the more accurate, benefit-harm, is preferable.
See also effectiveness-risk.

Conditional market authorisation: Approva with constraints, e.g. timelimitation, of amedicineonthe
basi sof lesscomprehensive datathan normally required, allowing for morerapid accessto novel medicines.
Consumer: Theuse of the term consumer can be misleading. A person may or may not be an actual
consumer of health care or medicinesat agiventime, but all membersof thegeneral public are potential
patients/consumers. For thelatter group theterm generd publicispreferred. Theterm patientisnormally
used when referring to actual consumersof medical or health care.

Controal group: Thecomparison group in medicine-tria snot being given thestudied medicine.

Drug: Seemedicinal product/medicine: commonly used asasynonymfor theseterms, drugisfalling out
of favour in professiona medicd circles because of the prevaenceof itsuseto describeillicit substances.
Effectiveness. A measureof the chancesor odds (probability) of amedicineworking positively asexpected
for patients.

Effectivenessrisk: A comparison of thestatistica chances(probability) of amedicineworking asexpected
and/or causing harm. This is the correct term for this comparison, not *benefit-risk’, which is a logically
mismatched pair.

Efficacy: A measure of the extent to which achemical substance or medicineworks positively under
laboratory conditionsand in aselected group of patients.
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Epidemiology: Thestudy of diseasein populations.
Event: A specific, identifiable happening or occurrence, e.g. thetaking of amedicine; the experienceof an
adverseeffect.

Excipients: Materiasincluded to make apharmaceutical formulation (e.g. atablet) gpart from theactive
drug substance, e.g. fillers, stabilisers, flavouring agents, colouring agents.

General public/thepublic: Peoplecollectively asmembers of the community.

Generics: Medicina products containing the same, or near-identical, activeingredientsastheoriginaly
approved branded (innovator) product. Dosage form, safety, strength, route of administration, quality,
performance characteristicsand intended use should be equiva ent; but excipientsmay differ.

Harm: Thedamage or injury that is or might be caused by amedicine, including death. The concept
extends to social and psychological damage or impairment, especially from the patient’s perspective.

Hazard: Theintringc chemicd or biologica characteristicsof amedicineor itsusethat havethe potential
to causeharm.

Health professional/healthcar e professional: Person whoistrained and licensed to provide heath
careto humans. Includes: doctor, nurse, dentist, pharmacist, midwife; excludes:. veterinarian.

Herbal medicine: The use of plants for medicinal purposes; also known as botanical medicine or
phytomedicine. Seea so Traditional medicine.

Homeopathy: A trestment system based on the belief that di sease symptoms can be cured by small doses
of substanceswhich producesimilar symptomsin heglthy people.

I ncidence: Number of new cases of an outcome which develop over adefined time periodin adefined
population a risk. Note. Incidenceisafrequency measurement of outcome devel opment over time(compare
prevalence).

Indication: Symptomsor diseasefor whicharemedy or treatment isadvisable or necessary. The concept
‘reason for use’ is broader and may include off-label use, misuse etc. In pharmacovigilance, the actual
reason for use shouldideally berecorded.

Individual casesafety report (ICSR): Reportssent by health professionasor patientswhen an adverse
effect hasoccurred in apatient taking one or more medicines. These have aso beenreferred to asadverse
drug reaction (ADR) reports or adverse event (AE) reports. See also Pharmacovigilance reporting
systems.

M edia: Meansof communication. Note. Thisterm includesany channel of communication, and may also
refer to thoseengaged in them.

Massmedia: Man channdsof communicationtothegenerd public. Includes. newspapers, radio, televison
and internet. Includesjournaists, editors, bloggersetc., engaged in such communication. See aso Social
media.

Medicinal product/medicine: Product intended to be administered to humansfor treating or preventing
disease; withtheview to makingamedica diagnosis, or to restore, correct or modify physiologica functions.
Member countries: Countriesthat havejoined the WHO Programmefor International Drug M onitoring,
fulfillingthemembership criteria

National centres. Organisationsor entitiesrecognised by government to represent their country inrel ation
to pharmacovigilanceinthe WHO Programmefor Internationa Drug Monitoring.
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Odds: Probability of an occurrence p divided by the probability of its non-occurrence (1-p).

Oddsratio: Ratio of the oddsin agiven popul ation and the oddsin another popul ation. Note. In case-
control studiestheoddsratioistheoddsof exposure (to amedicind product) in cases(e.g. individuaswith
an adverseeffect) divided by theodds of exposurein controls(e.g. individua swithout the adverse effect).
Theoddsratio providesan estimate of therd ativerisk.

Over thecounter (OTC): Amedicineavailablefor salewithout aprescription

Patient: Person awaiting or under medica or health caretreatment. Thisconcept includesanyonetaking
medicines, aso thosewho are salf-medicating.

Phar macoepidemiology: Branch of epidemiology (see above) dealing with the effectsof medicinesin
populations.

Pharmacology: Study of the uses, effectsand modes of action of drugs.

Phar macovigilance: Thescienceand activitiesrelating to the detection, assessment, understanding and
prevention of adverse effectsor any other possibledrug-related problems.

Phar macovigilancer eporting systems: Thecore data-generating System of pharmacovigilance, relying
on healthcare professiond sand patientsto identify and report any suspected adverseeffectsfrom medicines
totheir local or nationd pharmacovigilance centreor to themanufacturer. Also referred to as postmarketing/
safety surveillance/spontaneousreporting systems.

Phocomelia: Characteristic deformity caused by exposureto thalidomidein thewomb, also very rarely
occurring spontaneously. Means: limbslikeasedl.

Phytother apy: Western-style, scientific treatment with plant extractsor materias.

Placebo: Aninactive substance (often called asugar pill) givento agroup being studied to compareresults
with the effectsof an active substance.

Pre-marketing: Thedevelopmentd stage beforeadrugisapproved and availablefor prescription or sde
tothepublic.

Post-mar keting: The stagewhen adrugisapproved and generally available on the market. Seea so
Conditional market authorisation.

Prescriber: Health professional licensed by law to prescribe. Note. A prescriber may havealimited
licence, for instanced |l owing prescription of certain categoriesof medicina products, e.g. in somecountries
midwivesarelicensed to prescribeonly oral contraceptives.

Prescription only medicine (POM): A drug licensed for use only by prescription.

Prevalence: Number of existing cases of an outcomein adefined population a agiven point intime.
Note. Prevalenceiscal culated asaproportion (cases divided by total in population), often expressed asa
percentage.

Prophylaxis. Prevention or protection.

Proportion: Number of cases of an outcome divided by thetotal number of individuasin the studied
population. Note. A percentageisthe proportion (casesdivided by tota in population) multiplied by 100.

Rar e: In pharmacovigilance, an event with aprobability between 1in 10,000 and 1in 1,000, or 0.01%
and 0.1%.

Rate: Number of cases of an outcomedivided by the total person-time of observation. Note. A rate
figurenormally hasalargewhole number asamultiplier, reflecting theactual, or ascaled-up, population
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(e.g. 1,000, 10,000, 20,000).
Rational drug use: A visionary concept implying theachievement of optimal prescribing and useof drugs.
Referencerisk: Riskinapopulation of unexposed persons. Synonyms. Basdlinerisk, background risk.

Note. Theunexposed populaionrefersto areferencegroup, asclosely comparabl eto theexposed popul aion
aspossible, apart from the exposure.

Regulatory authority: Thelega authority in any country with the responsibility for regulating al matters
relatingto drugs.

Relativerisk: Ratio (comparison) of therisk in an exposed popul ation (absoluterisk) and therisk inan
unexposed population (referencerisk). Note. Relativerisk istheresult of arelative compari son between
outcomefreguency measurements, e.g. incidences.

Risk: The probability of harm being caused; the probability (chance, odds) of an occurrence. Note 1. The
termrisk normally, but not always, refersto anegative outcome. Note 2. Contrary to harm, the concept of
risk does not involve any referenceto the nature or severity of an outcome.

Serious: Anadverseevent or reaction that resultsin degth; requires hospitaisation or extension of hospital
dtay; resultsin pers stent or Sgnificant disability or incapacity; islife- threatening. Note. Thiscontrastswith
severe, whichisused toindicateintensity (asin severe headache).

Sideeffect: Any unintended outcomethat seemsto be associated with treatment, including negative or
positive effects. This term has come to be used exclusively in the sense of “adverse effect”; this loses the
important dimension of potentia referenceto unintended positive effectsaswell aslinguistically masking
the adverseelement of anegatives deeffect.

Signal: Therearesevera definitionsof signal, such asthat by CIOM Sand that by WHO (seeWhatisa
signd?). Inessence, asigna isahypothesisof arisk withamedicine, with variouslevel sof evidenceand
argumentsto support it. The complexity of the signal detection process cannot easily becapturedina
sngle, precisedefinition. In addition to detecting previoudy unknown riskswith medicines, sgnal detection
should aimto find and communicate any important and rel evant information that addsto previous safety
knowledge about amedicine, including aso risk factorg/at risk groups, details of severity, timeat risk, and
duration of adverseeffects.

SSFFCs Thereis currently no universally agreed definition of what used to be widely known as “Counterfeit
medicine”. Since the 70th World Health Assembly in 2017, WHO is using the term “Substandard and
Falsified (SF) medical products”. For more information see the WHO website.

Sakeholder: Individual, or group of individuas, with alegitimateinterest and responsibility inahuman
endeavour, e.g. pharmacovigilance. Their interest may be becausethey will havearoleinimplementing
decisions, or becausethey will be affected by actionstaken.

Thalidomide: Drug prescribed in the 1950s and early 1960s asamild sleeping pill and remedy for
morning sicknessinpregnant women. Led to serious birth defects(seePhocomelia). Thedisaster
wasthe catalyst for theformati on of the WHO Programmefor Internationa Drug Monitoring. Thaidomide
hasreturned asatreatment of certain cancers and acomplication of leprosy.

Traditional medicine Thesumtota of theknowledge, skills, and practi cesbased onthetheories, beliefs,
and experiencesindigenousto different cultures, whether explicable or not, used inthe maintenance of
hedlth aswell asinthe prevention, diagnosis, improvement or treatment of physical and mental illness.
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Regulatory Terminologies

LifeScience: Itisavery broad category including studies of living things on the molecular level upto
ecosystemns. Theseinclude pharmacompanies, Biotech companiesand companiesdoing researchin medica
fidd.

Health Science: Itispart of Life Scienceand concentrates on studying factorsthat affect thewe | being of
creatures almost always animal kingdom and usually people(that’s where the money is). These include
hospitals, pharmacies, etc.

Phar macovigilance: Pharmacovigilanceisthe scienceof collecting, monitoring, researching, ng
and eva uating information from healthcare providers and patients on the adverse effects of medications,
biological products, herbalism and traditiona medicineswithaview to:

> identify new information about hazards associated with medicines
> Prevent harmto patients.

Pharmaceutica companiesmonitor thesafety of their drugsduring clinica studiesand after their products
are on the market. This process, called “pharmacovigilance,” is also called “safety monitoring” during a
clinical study. During a study, investigators submit “clinical safety reports” of serious adverse events (SAES).
Onceadrugisonthemarket, patients, caregivers, physicians, pharmacists, other healthcare providers,
and anyone else can submit “spontaneous reports” of adverse events that concern them

Argus Safety: Argus Safety is Oracle’s complete pharmacovigilance software system designed to solve
the pharmaceutical industry’s toughest regulatory challenges. Argus Safety supports drug safety business
processes from an easy-to-understand user interface.

Adver ssEvent: Anadverseevent (AE) isany unwanted medica occurrencein apatient whoisconsuming
amedicinal product. Thisoccurrence doesnot necessarily haveto have acausal relationship with this
trestment. An adverseevent can thereforebe any unfavorabl eand unintended S.gn (for example, anamnormd
|aboratory finding), symptom, or diseasetemporaly associated with the use of amedicind product, whether
or not considered related to thismedicinal product.

Adver se Drug Reaction: All noxiousand unintended responsesto amedicinal product related to any
dose are considered adverse drug reactions. The phrase “responses to a medicinal product” means that a
causd relationship between amedicind product and an adverseeventisat least apossibility. Thedifference
between AE and ADR isthat anADR ischaracterized by thefact that acausal relationship between drug
and the occurrenceis suspected but it isnot necessary in case of anAE.

Seriousness, Expectednessand Relatedness

dose

>

>
>
>

VYV VY

ICH E2A guideline says that a “Serious” AE or ADR is any unfavourable medical occurrence that at any

resultsin Degth

isLife-Threstening

requiresHospitdization (initia or prolonged)

results in Disability— significant, persistent, or permanent change, impairment, damage or disruption in the
patient’s body function/structure, physical activities or quality of life.

resultsin Congenital Anomaly
isMedicdly sgnificant
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All AEs that are previously unobserved or undocumented are called “unexpected”. Their nature or severity
IS not consistent with the applicable product information (e.g., Investigator’s Brochure for an unapproved
investigational medicinal product). Determination of expectednessismade by the sponsor on acase-by-case
basis. Expected eventstypically do not require expedited reporting to the regul atory authorities.

“Relatedness” or “Causality Assessment” means that analysis is done to determine if the event has a
reasonable possibility of being related to the consumption or exposureto product. Many termsand scalesare
used to describethe degree of causdlity, including terms such as certainly, definitely, probably, possibly, or likely
related or not rel ated, but thereisno standard.

SUSAR: Suspected Unexpected SeriousAdverse Reaction

Product: A product can be of 3types: Drug, Vaccine or Device (e.g Syringe, Pacemaker). Followingis
product related information:

Product family
Product Group
Generic Name
TradeName
Ingredients

e.g Product family can be Muti-Vitamins, Product group can be Nutritiona Supplements, Generic Name
can be B+Complex, Trade name can be Zevit, Ingredientscan beVitamin B1, B2, B3, B4, B6 and B12.

Every product should have a Licence. Trade name is governed by Licence. License is of 2 types:
Investigationa and Marketed.

Challenge-dechallenge-r echallenge (CDR): Chalenge-dechallenge-rechallenge (CDR) isamedical
testing protocol inwhich amedicineor drugisadministered, withdrawn, thenre- administered, whilebeing
monitored for adverse effects at each stage. The protocol isused when statistical testing isinappropriate
dueto anidiosyncratic reaction by aspecificindividual, or alack of sufficient test subjectsand unit of
anaysisistheindividud. During thewithdraw phase, the medication isall owed to wash out of the system
inorder to determinewhat effect themedicationishaving onanindividua . CDR isonemeansof establishing
thevalidity and benefits of medication intreating specific conditionsaswell asany adversedrug reactions.
TheFood and Drug Administration of the United States|ists positive dechallengereactions (an adverse
event which disappears on withdrawa of the medication) aswell asnegative (an adverse event which
continuesafter withdrawal), aswell aspositive rechal enge (symptomsre-occurring on re-administration)
and negativerechdlenge (failure of asymptom to re-occur after re-administration). Itisoneof the standard
means of ng adversedrug reactionsin France.

ICSR (Individual Case Safety Report): ICSRisareport of information describing adverse event(s) /
reaction(s) experienced by anindividua patient. Theevent(s)/reaction(s) can berd ated to theadministration
of oneor moremedicinal productsat aparticular pointintime. The | CSR can also be used for exchange of
other information, such asmedication error(s) that do not involve adverseevents(s)/reaction(s). AN ICSR
may also bereferred to as Safety Report.

E2B(Electronicto Business): E2B istheinternationa standard for transmitting medicine adverse event
reports specified by the|CH.

MedRA: Medical Dictionary for Drug Regulatory Affairg/Activitiesisaclinically validated international
medica terminol ogy used by regulatory authoritiesand theregul ated biopharmaceutical industry throughout
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theentireregul atory process, from pre-marketing to post-marketing activities, and for dataentry, retrievd,
evaluation, and presentation. MedDRA isused inthe US, European Union and Japan. Itsuseiscurrently
mandated in Europe and Japan for safety reporting.

TheMedDRA dictionary isorganized by System Organ Class (SOC), divided into High-Level Group
Terms(HLGT), High-Level Terms(HLT), Preferred Terms(PT) and finaly into Lower-Level Terms(LLT). In
addition, theMedDRA dictionary includes Standardized MedDRA Queries (SMQs). SMQsare groupings of
termsthat rel ateto adefined medica condition or areaof interest. WHO dictionary isused for products(drugs,
vaccinesor devices) whileMedRA isused for events(e.g diagnosis, symptomsetc)

Sour ces of Individual Case Reports

1. Communication by healthcare professionals or consumersto acompany, regul atory authority or other
organization (e.g. WHO, Regiona Centers, Poison Control Center) that describesoneor more adverse
drug reactionsin apatient who was given one or more medicinal productsand that doesnot derivefroma
study or any organi zed datacoll ection scheme. These are called spontaneousreports

2. Casesof ADRsmentionedin scientificand medical literature. Thesearecdled Literature cases. Spontaneous
and Literature cases’ sources are also called “Unsolicited sources”

3. Casesreceived from organized datacoll ection systems, whichincludeclinicd trias, post-gpprova named
patient use programs, other patient support and di sease management programs, surveysof patientsor
healthcare providers, or information gathering on efficacy or patient compliance. Such sourcesarea so
called “Solicited Sources”

Efficacy (of amedicineor treatment): Theability of amedicineor treatment to producearesult. A
medicine passesefficacy tridsif itiseffective at the dose tested and against theillnessfor whichitis
prescribed.

MarketingAuthorization Application (MAA): Thisisan EU term and isan applicationtotherelevant
health authority within the EU, for example the European M edicinesAgency, for approval to market a
medicina product.

MarketingAuthorization Holder (MAH): Thisisan EU term. The MAH isthe company in whose
namethemarketing authorization hasbeen granted. Thisparty isresponsiblefor al aspectsof the product,
including quality and compliance with the conditions of the marketing authorization.

New DrugApplication (NDA): ThisisaUSterm. Itisan application for alicenseto market amedicine
for aspecifiedindication, submitted to the US FDA after clinical trial shave been completed.
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02. DrugAnd Disease Classification

1. Drug And Disease Classification
Anatomical, Therapeuticand Chemical Classfication of DrugsAnatomical Classification of Drugs
TheAnatomical Therapeutic Chemica (ATC) Classfication Systemisadrug classficationsystem  that
classfies theactiveingredientsof drugsaccordingtotheorgan or systemonwhichthey act and their therapeutic,
pharmacol ogical and chemica properties.
Therapeutic Classification of Drugs
Thistypeof categorisation of drugsisfrom amedical perspective and categori sesthem by the pathology
they areused to treat. Drug classesthat are defined by their therapeuti c use (the pathol ogy they areintended to
treet) include:
» Andgescs
Antibiotic
Anticoagulant
Antidepressant
Anticancer
Antiepileptic
Antipsychotic
Antivird
Seddtive
Antidiabetic
Cardiovascular
Chemical Classifications of Drugs

» Opioids: Opioidsarederived fromthedrug opium or synthetic versionsthat mimic thechemical structure
of opium. Thisclassof drugsinteractswith neurotransmittersinthebrain to block signals. Opicidsare
powerful. They cause both intensefeelings of pleasure and can block pain. Opioid addictionissignificant
andisincreasingly becoming the most serious addiction crisisfacingAmericatoday.

» Alcohal: Alcohol is one of the most widely abused substances across the world. It’s legal to consumer
alcohol inthe US, even though a cohol isacentral nervous system (CNS) depressant. It causes severe
long-term damageto theliver. Alcohol createsfedingsof pleasureand lowersinhibitions.

» Benzodiazepinesand bar biturates: Thesedrugsfunction by interacting with aneurotransmitter called
GABA (gamma-aminobutyric acid). These drugsimpact thebody and mind differently but generdly cregte
calming and sedative effects. Often prescribed to treat a variety of psychiatric and sleep conditions, they’re
highly addictive.

» Cocaineand other stimulants: Thesedrugs accel erate the activity of the CNS making aperson feel
energized, focused, and alert for long periodsof time. The conversereactionisthat apersonfeelsedgy,
paranoid, and angry.

» Inhalants: Mostly consumed through bresthing, these drugscan exist in vapor form at room temperature.

YV VYV YV VYV VYVYYVY

Y
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>

Most inhalants are found in household items so they’re often used by adolescents and children. They tend
to belessaddictivethan other substances but areincredibly dangerous.

Hallucinogens. By interactingwiththe CNS, thisclass of drugsatersthe perception of time, redlity, and
space. They might cause a user to hear things or imagine situations that don’t exist.

Cannabis. Oneof themost widely used drugsacrosstheworld. Cannabis affects the cannabinoid receptors
inthebrain. Thisdrug comesin many different formsand affectseach user differently.

New psychoactivesubstances: This refers to anything that’s been lab created to mimic naturally occurring
drugsfdlsintothiscategory. Thisincludes synthetic cannabis, |ab-created ketamine, and more.

I nternational Classification of Diseases

>

>

ICD (Internationd Statistical Classification of Diseases and Rel ated Hedl th Problems), shortly known as
Internationa Classification of Diseasesisthe base/foundation for theidentification of health trendsand
datigtics.

ICD isaninternational uniform standard for reporting diseasesand health conditions.

Itisthe diagnostic classification standard for all clinical and research purposes.

|CD mapsthe human health condition from birth to deeth. No matter, however wedieof, it will berecorded/
coded under ICD.

ICD isaglobal base, wherethe global health movementsare recorded by following theinternational
standards, in company with the numerica anaysi stool sand techniquesfor broadcasting and recording the
disease patternsa ong with thewell-being of the people.

ICD incorporatesdifferent factorsinfluencing hedlth, including external causes of morbidity and mortality.

ICD definesthevarious patterns of infectious, communicabl e, and non-communi cabl ediseasesfollowed

by disorders, injuriesand numerous health disability in asystematic way, which hel ped in the uprising of

following points

V' Accessiblehedthinformationthat actsasabenchmark for planning health strategies.

' Easy storing, retrieval and investigation of health statistics for evidenced based decision-making and
accountability.

' Exchangeof hedthinformation between hospitals, ingtitutions, nations, and different development regions.

Relate datawithin the sameareasacrossdifferent periods.

Deveopinginternational guidelineand strategiesto bring down the high prevaenceand incidencerate,
mortality rate, death rate of vulnerablediseases.

Determining therisk factorsthat have negativeimpactson hedlth.

Abundant useof monitoring and supervision skillsinvariousfield of health scienceintheidentification of
diseasesin respect to their severity and detrimental to health.

ICD dso helpsin resourceallocation.

General Principles of Disease Classification

>
>
>

A ddtidtica classification of diseasesmust beconfined to alimited number of mutualy exclusive categories.
The categories haveto be chosen to facilitate the statistical study of disease phenomena.

A specificdiseaseentity that isof particular public healthimportance or that occursfreguently should have
itsown category.
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Every disease or morbid condition must haveawel |-defined placeinthelist of categories.

A datigticd classification of diseasesshouldretain the ability bothtoidentify specific diseaseentitiesand to
alow statistical presentation of datafor broader groups, to enable useful and understandableinformation
to be obtained.

Principles of classification of ICD

ThelCD isavariable-axis classification. The structure of ICD structurewas devel oped of that proposed
by William Farr during early daysof internationa discussions. Accordingto him, for dl practica, epidemiol ogica
purposes, statistical dataon diseases should be groupedin thefollowing way:

» epidemicdiseases

Y

» condtitutiona or generd diseases

» local diseasesarranged by site

» developmenta diseases

» inuries

Diseases Classified in ICD

Thediseases are categorized On the basis of Disease
Body systemor region Abdomind diseaseGastrointestina disease
Anatomic Lung diseaseliver disease
Function Metabolic disease
Pathologica/ nature of the disease process Inflammeatory diseaseTumorsformation
Etiologic/ cause Bacterid infection
Epidemiology Epidemicdisease
Saidica High preva ence and incidencerate disease.

Defined Daily Dose (DDD)
Thebas c definition of thedefined daily dose(DDD) is:

The DDD isthe assumed average maintenance dose per day for adrug used for itsmainindicationin
adults.

Generd principlesfor DDD assignment (to thetop)

DDDs are only assigned to drugs with an ATC code and aDDD will normally not be assigned for a
substance beforeaproduct is approved and marketed in at |east one country.

Thebasicprincipleisto assignonly one DDD per route of administration withinan ATC code.

DDDsfor single substances are normal ly based on monotherapy. Exceptionsto thisrulearegiveninthe
guidelinesof therelevant ATC groups.

For substancesindicated for rare disorderswith highly individual dosing schedul es, the Working Group
could decidenottoassignaDDD.

DDDsarenot established for topical products, sera, vaccines, antineopl astic agents, all ergen extracts,
genera and local anestheticsand contrast media

When anew DDD isassigned, various sources are used to get the best overview of theactua or expected
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use of asubstance. Theassigned DDD isbased onthefollowing principles:

>

Y VYV

>

The average adult dose recommended for the main indication asreflected by the ATC code. When the
recommended doserefersto body weight, an adult is considered to be aperson of 70 kg. It should be
emphas sed that even specid pharmaceuticd formsmainly intended for children (e.g. mixtures, suppositories)
areassigned theDDD used for adults. Exceptions aremade for some products only used by children, e.g.
growth hormonesand fluoridetablets.

Therecommended mai ntenance dose (Ilong term therapeutic dose) isusualy preferred when establishing
theDDD. Theinitial dose may differ from themaintenancedose but thisisnot reflected inthe DDD. If the
gpproved doserecommendation provides|imited i nformeation about mai ntenance dose, theDDD will usudly
be the average of the maintenance dose range. Examples of interpretation of approved dosetitration
recommendetions.

“Titrate up to a high dose if it is tolerated”: the high dose would normally be chosen as the DDD.

“Consider to increase the dose only if efficacy is not satisfactory with initial dose””: the DDD would normallybe
based ontheinitial dose.

For somegroupsof medicina products specific principlesfor DDD assignment are established (e.g. the
DDDsfor the sel ective serotonin agoni stsin thetreatment of migraineare based onthe approvedinitial
dose). Theseprinciplesaregivenintheguiddinesfor therdevant ATC groups.

Thetreatment doseisgeneraly used. If, however, prophylaxisisthemainindication, thisdoseisused, e.g.
for fluoridetablets(AO1AAOL) and someantimaarids.

A DDD isusualy established according to the declared content (strength) of the product. Various salts of
asubstanceareusudly not given different DDDs. Exceptionsaredescribed intheguiddinesfor thereevant
ATC groups. For example, the DDDsfor antimal arialsare expressed asthe base.

Different stereoisomeric formsare normally assigned separate DDDsand ATC codes. The DDDsfor
stereoi someric formsare described in the respective ATC groups.

Prodrugs, which have not been given aseparate ATC code, arenormally not given aseparate DDD.

TheDDD isoftenidenticd for variousdosage formsof thesamedrug. Different DDDscan be established
whenthebioavailability issubstantialy different for variousroutes of administration (e.g. ord and parenterd
administration of morphine) or if the dosage forms are used for different indications. When the use of
parenteral formulations represents only aminor fraction of thetotal usefor aspecificindication, these
productshavenormdly not received aseparate DDD evenif thebioavail ability of theord formissubgtantialy
different. Thisprinciplehasnot beenstrictly followed in recent years. Parentera antibacteriasarefor
examplemainly used in hospitalsand often for more severeinfectionsthanin primary care. TheDDDsare
frequently used asindicatorsfor antibacterid usein hospitas, andit hasbeen decided that assigning different
DDDsfor ora and parenteral formulationscould beimportant in some casesto improvethe usefulness of
the methodol ogy in drug utilization monitoring and research.

Parenteral productswith different routes of administration (e.g. i.v. andi.m.) havethesame DDD.

I nter national Non-proprietary Names for drugs

Aninternationa nonproprietary name (INN) isan official generic and non-proprietary namegiventoa

pharmaceutica drug or an activeingredient. INNsareintended to make communi cation more preciseby providing
aunique standard name for each activeingredient, to avoid prescribing errors.y The INN system has been
coordinated by the World Health Organization (WHO) since 1953.
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Having unambiguous standard namesfor each drug (standardi zation of drug nomencl ature) isimportant because
adrug may be sold by many different brand names, or abranded medication may contain morethan onedrug.
For exampl e, the branded medications Celexa, Celapram and Citrol all contain the same activeingredient:
citdopram; and theantibioticwiddy known by the brand nameBactrim containstwo activeingredients: trimethoprim
and sulfamethoxazol e. Thiscombination of two antibiotic agentsin onetabl et hasbeen avail ableasagenericfor
decades, but the brand names Bactrim and Septraarestill in common use.

Each drug’s INN is unique but may contain a word stem that is shared with other drugs of the same class;
for example, thebeta blocker drugspropranolol and atenolol share the- olol suffix, and the benzodiazepine
drugslorazepam and diazepam sharethe -azepamsuffix.

Drugsfrom the sametherapeutic or chemical classare usudly given nameswith thesame stem. Stemsare
mostly placed word-finally, but in some casesword-initial stemsare used. They are collected in apublication
informally known asthe SemBook.

Examples are
» -anibfor angiogenesisinhibitors(e.g. pazopanib)
-anserinfor serotonin receptor antagonists, especidly 5-HT, antagonists (e.g. ritanserin and mianserin)
-ant for variousreceptors antagonists (e.g. aticaprant and rimonabant)
-arit for antiarthritic agents (e.g. lobenzarit)
-asefor enzymes(e.g. alteplase)
-azepamfor benzodiazepines (e.g. diazepam and oxazepam)
-cainefor local anaesthetics(e.g. procaineor cocaine)
-cain- for class| antiarrhythmics (e.g. procainamide)
-coxib for COX-2inhibitors, atype of anti-inflammatory drugs (e.g. celecoxib)
-mab for monoclond antibodies(e.g. infliximab); see Nomenclature of monoclona antibodies
-navir for antiretrovira proteaseinhibitors(e.g. darunavir)
-olol for betablockers(e.g. atenolol)
-pril for ACEinhibitors(e.g. captopril)
-sartan for angiotensin I receptor antagonists (e.g. losartan)
-tinibfor tyrosinekinaseinhibitors(e.g. imatinib)
-vastatin for HM G-CoA reductaseinhibitors, agroup of cholesterol lowering agents (e.g. Smvastatin)
-vir for antivirds(e.g. aciclovir or ritonavir)
arte- for atemisninantimaarids(e.g. artemether)
cef- for cefa osporins(e.g. cefaexin)
io- for iodine-contai ning radi opharmaceutica s (e.g. iobenguane)
-vec for genetherapy vectors (e.g. alipogenetiparvovec)

YVVYVYV VYV VVVYVVYVYVYVYVYVYYVYVYVYYVY

2. Drugdictionaries and coding in pharmacovigilance
WHO adversereaction

Aninternationd system for monitoring adversereactionsto drugs (ADRs) usinginformation derived from
Member Stateswasestablished in 1971. WHO Headquartersisresponsiblefor policy issueswhilethe operationd
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responsibility for the programmerestswith the WHO Collaborating Centrefor International Drug Monitoring,
UppsdaMonitoring Centre, (UMC), in Sweden. The system started with 10 countriesthat had already established
national systemsfor spontaneous adverse reaction reporting and who agreed to contribute data. For an effective
internationd system to become operative, acommon reporting form wasdevel oped, agreed guiddinesfor entering
information formulated, common terminol ogiesand dassificati onsprepared and compatible systemsfor tranamitting,
storing and retrieving and disseminating datawere created. The ADRsdatabase in Uppsalacurrently contains
over threemillion reportsof suspected ADRS.

WHO response WHO promotesglobal drug safety through its Programmefor International Drug Monitoring
(PIDM), which beganinthe 1960s. Through the cooperative effort, Member Statesand WHO work together to
identify possible rel ationships between the use of adrug and adverse effects. Countriesthat are membersinthe
WHO PIDM are supported by WHO to have nationa systemsin placeto report ADRsto the database managed
by the WHO collaborating centre, the UppsalaM onitoring Centre. When signalsof drug safety problemsemerge,
WHO sharestheresultswith al Member States?

Facilitatesregular information exchangesamong M ember Stateson the safety and effectivenessof medicines,
involving anetwork of nationa pharmacovigilanceofficers:

» Informs promptly nationa health authorities about new information on serious adverse effects of
pharmaceutical products,

» Providesguiddinesto help countries set up nationa pharmacovigilance centres;\

» Transhedth-careprofessionason safety monitoring for new and complex medicines (e.g. antiretrovirals
totreat HIV).

» Assistscountriesasthey work to strengthen drug regulation and pharmacovigilance systems, to make
informed regul atory decisions; and promotes best pharmacovigilance practices, worldwide.

MedDRA and Standardised MedDRA queries
Standardized MedDRA Query Anaysis

A Standardized MedDRA Query Analysis (type SMQ in screening results) maps PTsto Standardized
MedDRA Queries(SMQs), which are described bel ow. Then adenominator- based disproportiondity anaysis
comparesthefollowing:

» Proportion of subjectsin thetreatment group who experienced PTsmeeting SMQ criteria
» Proportion of subjectsin the comparator group who experienced PTsmeeting SMQ criteria
For moreinformation, see Scoresfor Disproportionality Analysis Types.

Note that an option isavailable to use days on drugs as the denominator for results generated for the
absence of atimeframe,

SMQ definitions
Thefollowing description of Standardized MedDRA Queriesisbased on materia sprovided by theM SSO
(Maintenance and Support Services Organization).

Standardized MedDRA Queries(SMQs) areintended to aid intheidentification and retrieva of potentidly
relevant individual case safety reports; they are groupings of MedDRA terms, ordinarily at the Preferred Term
(PT) levd, that rel ate to adefined medical condition or areaof interest. Termsincluded inagiven SMQ may relate
torelevant Sgns, symptoms, diagnoses, syndromes, phys ca findings, laboratory and other physiologictest data,

21



etc. However, themethods used for SMQ devel opment systematically exclude other parameters, such astiming
of occurrence of an adverse event relativeto drug administration, patient age, patient sex, disease severity, drug
names, or case outcome. These other features may be essentia elementsof agiven safety database search or an
analysisof causality, but generally need to be considered separately from the adverse events of interest.

SM Qs are not necessarily comprehensive, error-free, or universally applicable. However, results of
performing agiven SMQ search on adatabase shoul d be reproduci bleand an identical search may be performed
on any database utilizing the appropriate version of MedDRA. Thus, the overarching rationalefor SMQsisto
provide aframework for reproducible searches and to avoid expensive duplication of effort. SM Qs are not
intended to provideafina answer to aregul atory question(s), but rather provide astandardized frameof reference
for application when appropriate.

Conceptualy, SM Qs as described by M SSO may have amixture of very specifictermsand less specific
termsthat are cons stent with adescription of the overall clinical syndrome associated with aparticular adverse
event and drug exposure. Some SM Qs are astraightforward collection of terms; others must be designed to
accommodate combinations of termsfrom morethan one group. To addressthese varied aspects, SM Qs may
have certain specific designfeatures:

» Narrow and Broad: Thisapproach accommodatesthoseinstancesin which auser may need to identify
cases that are highly likely to represent the condition of interest (a “narrow’” scope) and those instances in
which auser seeksto identify al possible cases, including somethat may proveto beof littleor nointerest
on closer inspection (a “broad” scope).

» Algorithm: For someSMQs, it may aidin caseidentificationif the user gppliesan agorithmic gpproach to
thetermsinthe SMQ. In other words, better caseidentification may result if cases are sel ected based on
adefined combination of sdected terms. For algorithmic SMQs, al sel ected termsareassgned aCategory
(eg.,A,B,...,1) by MSSO. Categoriesare used in dgorithmic formulas (e.g., A or (B and C)) to identify
“broad” scope term combinations. For algorithmic SMQs only, Category A is synonymous with “narrow”
scope.

» Hierarchy: SomeSMQsareaseriesof queriesrelated to oneanother inahierarchica relationship smilar
tothehierarchicd structureof MedDRA itsalf. These cons st of one or more subordinate SM Qsthat could
be combined to createasuperordinate, moreinclusive SMQ. For example, in MedDRA 9.1 thetwo-level
hierarchy Haemorrhages (SM Q) includestwo subordinate SMQs:

Haemorrhages

Haemorrhageterms(excl laboratory terms)

Haemorrhagelaboratory terms

Inthe current implementation of the Standardized MedDRA Query Analysis, SMQsfromal hierarchical
levelsmay begenerated for astudy.

Implementation of the Standardized MedDRA Query Analysis is based on SMQs defined in the MSSO’s
Introductory Guidefor Sandardized MedDRA Queriesfor each MedDRA version beginning with MedDRA
version 8.0. The SMQsgenerated by a Standardized MedDRA Query Anaysisdepend ontheMedDRA version
associated with the studly.

Who Drug Dictionary

TheWHO Drug Dictionary isan international classification of medicinescreated by the WHO Programme
for International Drug Monitoring and managed by the UppsaaMonitoring Centre
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It is used by pharmaceutical companies, clinical trid organizations and drug regulatory authorities
for identifying drug namesin spontaneousA DR reporting (and pharmacovigilance) andinclinical trids. Crested
in 1968 and regularly updated, since 2005 there have been mgjor developmentsin theform of aWHO Drug
Dictionary Enhanced (with considerably morefields and dataentries) and aWHO Herbal Dictionary, which
coverstraditiona and herba medicines. Since2016 dl of the WHODrug productshave been availableinasingle
subscription servicecaled WHODrug Global .

WHO Drug drug code consist of 11 characters (a phanumeric code). It has 3 parts. Drug Record Number
(DrugRecNo), Sequence number 1(Seql) and Sequence number 2 (Seg2). DrgRecNo consistsof 6 characters.
It uniquely identifiesactivemoieties, regardlessof salt form or plant part and extract. Seql isused to uniquely
identify different variations (e.g. saltsand esters), plant parts and extraction methods, thereby defining active
substances or acombination of active substances. WHODrug records sharing the same DrugRecNo and Seql
contain the samevariation/plant part/extract variation of the same active moiety. For single- ingredient records,
Seql=01identifiesaspecific activemoiety. If Seql ishigher than 01 it refersto variations of that active moiety.
For multi-ingredient records, Seql=01 identifiesacombination of activemoieties. If Seqlishigher than 01 it
refersto variationsof oneor moreof the active moietiesin the combination. Finally, Seg2 uniquely identifiesthe
name of therecordin WHODTrug.

Eudravigilance medicinal product dictionary

The submission of dataon medicines by marketing-authorisation holdersinto the EVMPD isalegal
requirement from the 2010 pharmacovigilancelegidation.

Pharmaceutical companies can usein-housetoolstoinitiate the electronic submission of information on
medicind productsinfull compliancewith theagreed and mandatory format.. Electronic submissionsof eXtended
EudraVigilanceMedicina Product Report M essages (XEV PRMs) should be performed viathe EudraVigilance
Gateway totheAgency.

Pharmaceutical companiescan usethe XEVMPD dataentry tool (EVWEB) provided by theAgency; this
was specifically devel oped for Small and Medium Sized Enterprises (SM Es) but can be madeavailableto any
pharmaceutical company for the purpose of el ectronic submission of information on medicina productsto the

Agency.
3. Information Resources In Pharmacovigilance

3.1. Basic Drug Information Resources

Inthefields of medicine, biotechnology and pharmacol ogy, drug discovery isthe process by which new
candidate medicationsare discovered.

Historically, drugswerediscovered by identifying the activeingredient from traditional remediesor by
serendipitousdiscovery, aswith penicillin. Morerecently, chemica librariesof synthetic smal molecules, natura
productsor extractswere screened inintact cellsor whol e organismsto identify substancesthat had adesirable
thergpeutic effect in aprocessknown asclassica pharmacol ogy. After sequencing of the human genomeallowed
rapid cloning and synthesis of large quantitiesof purified proteins, it has become common practiceto use high
throughput screeningof large compounds libraries against isolated biological targetswhich are hypothesized
to be disease-modifying in aprocess known asreverse pharmacol ogy. Hitsfrom these screensarethentested in
cellsand theninanima sfor efficacy.

Modern drug discovery involvestheidentification of screening hits, medicina chemistry and optimization of
those hitsto increasethe affinity, selectivity (to reducethe potentia of sdeeffects), efficacy/potency, metabolic
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gability (toincreasethehdf-life), and ora bioavailability. Onceacompound that fulfillsal of theserequirements
has beenidentified, the processof drug development can continue. If successful, clinical trialsare devel oped.

Modern drug discovery isthus usually a capital-intensive process that invol veslarge investments by
pharmaceutica industry corporationsaswell asnationa governments (who provide grantsand |oan guarantees).
Despite advances in technology and understanding of biological systems, drug discovery is still alengthy, “expensive,
difficult, and inefficient process” with low rate of new therapeutic discovery. In the 21st century, basic discovery
researchisfunded primarily by governmentsand by philanthropic organi zations, whilelate- stagedevelopment is
funded primarily by pharmaceutical companiesor venture capitalists. To beallowed to cometo market, drugs
must undergo severa successful phasesof clinicd trials, and passthrough anew drug approval process, called
theNew DrugApplicationinthe United States.
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Discovering drugsthat may be acommercial success, or apublic health success, involves acomplex
interaction between investors, industry, academia, patent laws, regulatory exclusivity, marketing andthe need to
bal ance secrecy with communication. Meanwhile, for disorderswhoserarity meansthat no large commercial
success or public health effect can be expected, the orphan drug funding process ensures that people who
experiencethose disorders can have some hope of pharmacotherapeuti c advances.

3.2 Specialised Resourcesfor ADRs

Maryland M ediation and Conflict Resolution Office: TheMaryland M ediation and Conflict Resolution
office, commonly knownas MACRO, isanationally recognized leader in the dispute resol ution community.
MACRO isasmall statewide office which has pioneered the use of collaborative processesin government
agencies, private businessand thejuvenileand crimind justice systemsin Maryland.

American Bar Association Section of Dispute Resolution: The American Bar Association’s Section
on Dispute Resol ution promotesthe use of multipledisputeresolution optionsin al areasof legd practice. The
site containsinformation and technical assstancefor legidators, government departments and thegenera public
onall aspectsof disputeresolution.

International Ombudsman Association: Thisis the largest association of professiona Ombuds
practitionersintheworld. It supportsorganizational ombudsman with professiona development, training and
strategic partnerships.
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Program on Negotiation at Harvard L aw School: Thislink isasearch enginefor alternative dispute
resol ution books, articles, training tapesand working papers.

National Arbitration Forum: NAF providesdispute resol ution servicesthrough aroster of attorneys
with specidized expertise.

TheJour nal of Dispute Resolution: The University of Missouri Law School publishesthisjournal
whichisrecognized astheleading lega publication intheareaof dternative disputeresolution.

TheConflict Resolution Information Service: Thissteisagoldmineof information onADR processes,
conflict and peacemaking and includes education and trai ning resources.

4. Establising Pharmacovigilance Programme

Establishing In a Hospital

The hospital based practice of acupuncture and integrative medicine not only offersuniqueinsightsand
challenges; it d sorequires severd ingredientseither de-emphasi zed or wholly absent from private practice.

Hospitalscan primarily be of two types- government or private. Further, they can begeneral, speciality or
multispeciaty hospitals. Following arethe pointers one needsto keep in mind and set in placefor settingup a
private hospitd

1. Location of theHospital: Thishasto be chosenwell, becauseif thereare dready some hospitalsinthe
locdity, thenit will bedifficult to pool in patients. Also, the hospital needsto beset upinan areawhich has
good transportation facility or iscloseto arailway station. Considering the cost of real estate, ahuge
financid investmentisrequired.

2. FacilitiesYour Hospital Offers. Onehasto be surewhat set-up is planned and what infrastructureis
required. A pediatric, orthopedic, gynecol ogic, oncol ogy, pathol ogy, imaging, etcfacility inthehhospitd dl
requiredifferent facilities.

3. Permitsfor Your Hospital:

A. Landand construction: Land alotted for agriculture cannot be used. To start building the hospita
wing, several permissionsfrom local authoritiesneed to betaken. Numerous documents need to be
approved, like land deed, architect’s plan, etc.

An occupation certificateisobtaned after clearing al formalities.

B. Electricity and water: Asper theregquirementsof the hospital, permission hasto betaken fromthe
local governing body to obtain dectric metersand water supply. Water requirement hasto becal cul ated,
which for any setup isapprox 100 litres per day.

C. Sewage: Proper disposal of wasterequiresawell planned sewage and drainage system, whichis
doneafter permissionissought fromtheloca board.

D. Biomedical waste: Thisisvery vita aspect and permission of Municipa Corporationisrequired for
installing incineratorsrequired to dispose of medical waste and body parts.

E. Fireand Health Licence: A Firelicenceisnecessary to provethat the hospital will not cause any
damageor lossof lifeand needsto be procured from thelocal municipal council. Procuring ahealth
licenceisvital to provide health careto the patients.
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4. Planning your hospital infrastructure

Takecareof al these:

Doctors, their quaificationsand registration numbersrecorded

Nursesand working shifts discussed and set

Medical equipment and instruments purchased

Computersand other hardware devices set up

Engineersand staff required for maintenance, plumbing, medical gaspipelines, air conditioning, etc. set

g~ wbNpE

Multiplemedica lawsand ethicsmust befollowed at every step. A set of guidelinesand digibility criteria
have been put forth by our government for hospitals, which provide servicesto central government health scheme
beneficiaries.

A tremendous amount of planning, largefinances, approvals, certifications, licencesand guidelinesneed to

befollowed while setting up ahospital inIndia. It might bewell worthit at the end, but needsampletime and
mammoth effort to pool together theresourcesin place.

Establishment & Operation of Drug Safety Department in Industry

Drug safety (al so known as pharmacovigilance), isthe science of detection, assessment, under standing
and prevention of side effects which allows us to understand more about the risks and benefits of a
medicine.

Preclinical Safety

Drugs carry anumber of risks and understanding the science behind adverse drug reactions can help
increasethe safety of new medicines. ABPI member companieswork together to shareknowledgeand experiences
ina ‘pre-competitive space’ in order to help maximise drug safety from the earliest point of developing a new
medicine.

A vitd part of medicinesdevel opment, particularly preclinical safety research, involvestheuseof animals.

Indeed, UK and European regul ations currently requirethat al new medicines aretested on animalsbeforebeing
used in humans, to ensure patient safety.

Case reported to Reports in the Medical Newly approved drug or
CredibleMeds.org Literature (PubMed) FDA Label Change
' 1

Bradford Hill Causality Criteria

Evidence Analysis and
Summary

Y

CredibleMeds Team £ QTdrugs Advisory
Review Board
'
!
L Y L |
AR ; QT Prolongation, unclear TdP risk only under certain
Significant Risk of TdP risk of TdP conditions
! ) .
Drugs with Risk of TdP Possible Risk of TdP Conditional Risk of TdP

l . ,

Continued Monitaring
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Schematic for theADECA processfor causaity analysisof drug safety. Drugsfrom one or more of the
three primary sources (cases, themedical literature, or new or revised drug | abeling for marketed drugs) are
evaluated for their risk of QT prolongation, TdP, or both. The Bradford Hill criteria[7] are used to analyze all
available evidence and construct asummary report that isreviewed by the CredibleMeds.org team and, in some
cases, referred to the Advisory Board for consideration. Onthebasisof thisanalysis, aniterative processisused
to decide whether thedrug should be placed on one of thethreelists: drugswith Known Risk of TdP, drugswith
Possible Risk of TdP; or drugswith Conditiona Risk of TdP. All drugson theselistsare monitored continuousy
for new evidencethat could resultinachangeinther TdPrisk dassfication. FDA Y4Food and DrugAdministration;
TdP Yatorsades de pointes.

Contract Research Organisations (CROS)

A contract research organization (CRO) is a company that provides support tothepharmaceutical,
bi otechnol ogy, and medical deviceindustriesintheform of research services outsourced on acontract basis. A
CRO may provide such services as biopharmaceutical development, biologic assay development,
commercidization, preclinica research, clinica research, clinicd trial smanagement, and pharmacovigilance.

CROs aredesigned to reduce costsfor companies devel oping new medicines and drugsin niche markets.
They amto smplify entry into drug markets, and simplify devel opment, asthe need for large pharmaceutical
companies to do everything “in house’ is now redundant CROs also support foundations, research institutions,
and universities, in addition to governmental organizations (such astheNIH, EMA, etc.)

Many CROsspecificaly provideclinica-study and clinical-trid support for drugsand/or medical devices.
CROsrangefromlarge, internationa full-service organizationsto small, niche specialty groups.

CROsthat specidizeinclinical-trialsservices can offer their clientsthe expertise of moving anew drug or
devicefromitsconceptionto FDA/EMA marketing approva, without thedrug sponsor having to maintain astaff
for theseservices.

Typesof Servicesat Contract Research Organizations Servicesvary by the CRO, but typicaly include:
Biologica and chemistry expertise
Formulation assstance

Project management

Database designand build

Dataentry and validation

Clinicd trid patient recruitment

Clinicd tria datamanagement
Medicineand disease coding

Quality and metric reporting

Statigtica andysisplansand reports
Vdidation programming

Safety and efficacy summaries

Study report eva uation and submission
Marketing assistance

YVVYVY VYV VVY VY YVYVYVYYVY
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Some CROs provide comprehensive servicesin most or al of the above areas, and that too, for awide
variety of clientsinthemedical industry. In contrast, niche CROs specidizein specific areasor for certaintypes
of clients. For exampl e, abiometric CRO might chooseto speciaizein statistica andysisand datamanagement
for medical devicecompanies.

Establishing a national programme

The National Pharmacovigilance Program wasofficidly inaugurated by the honorableHealth Minister Dr.
Anbumani Ramadoss on 23 November, 2004 at New Delhi. Central Drugs Standard Control Organization
(CDSCO) initiated awel I-structured and highly parti cipative Nationa Pharmacovigilance Programwhichisbuild
on the structure recommended by WHO in a document titled as “Safety Monitoring of Medicinal Products —
Guidelines for Setting up and Running a Pharmacovigilance Centre”. The Main focus of National Pharmacovigilance
Program wasto collate, anayze and archive adverse drug reaction datafor creating healthy environment for the
Regulatory Authoritiesto anaysethe drugsto be marketed in India.

National Pharmacovigilance Program isathreelayered structure consisting of peripheral, regional and
zond centres. Theseare monitored by an apex body i.e. National PharmacovigilanceAdvisory Committeeand
the National Pharmacovigilance Centrewhich are based at the Central Drugs Standard Control Organization,
New Delhi. The 3 tier structure report the serious, unexpected Adverse Drug Reactions to the National
Pharmacovigilance Centredirectly so astheregulatorsto act onit promptly.

28



0S. Vaccine Safety Surveillance

1. Vaccine Safety Surveillanc
Vaccine Pharmacovigilance

% Ensuretheminimization of negativeeffectstoindividuas. Vaccine pharmacovigilanceamsto detect adverse
eventsearly totrigger accuraterisk assessment and gppropriate response (ri sk-management) to the problem.

% Lesseenthepotentia negativeimpact onimmunization programs. Thislowerstolerancefor risksfromvaccines
trand atesinto agreater need to detect and investigate any adverse event foll owing immunization (AEFI)
thanisgenerally expected for other pharmaceutical products.

% Vaccinesareregulated right from devel opment, tolicensureand, tofina use. Nationd regul atory authorities
play animportant rolein theentire process. Therefore, implementation of proven safety measuresisrequired:

% Capacity to handlealarge number of adverse event reportsin ashort period of timeand collection of
adverseeventsfollowingimmunization (AEF).

« Early assessment of the potentia connection between an event and the vaccine admini stered.
¢ Assessment of vaccinefailuresor reversa of virulencefor liveattenuated vaccines.

«» Accuracy and efficiency toidentify, assessand andyze signds.

+« Understanding complex globa regulatory requirementsfor vaccinelicensurefor

An approach to Vaccine Pharmacovigilance
APCER Life Sciences, asyour partner, understandsthe nuances of planning and executionin addressing
vaccine safety needs.
We partner with companiesby:
e Leveraging cumulative experience of over 12 yearsin complex therapeutic areasincluding vaccines
(Outbresk, Travel, Infectious diseases)
v Trave vaccines(Typhoid, Cholera, Meades, Diptheria)
v Outbresk vaccines (Anthrax, Botulism, Small poax)
v Developmental Products(Chikunguya, Zika, Anthrax, Covid-19)
e Settingup arobust Medical Information & Pharmacovigilanceintegrated system

e Quadlity-driven integrated advanced software sol utionsfor management & collation of large number of
serious & non-seriousadverseeventsinashort period of time.

e Combining strong medical assessment and expertisewith efficient operational processesfor handling
complexitiesin case processing, follow-upsand aggregate reporting.

¢ Devdoping Standard Operating Procedures, managing study configuration gpecificaly to thergpeutic products
likevaccinesunder aggressivetimelines

e Bringingtogether experienced teamsacrossall phasesinduding globa multicentrictridsfor multiplethergpeutic
aress

e Supporting regulatory submissionsof reportsviaaccepted pathwaysto FDA and other Regul atory Authorities.
e Scaling up quickly to manage unique Situations such as pandemi cs/epidemicsand product recalls.
e Robust VaccineAdverse Event Reporting System (VAERS) setup for collecting vaccinereated information
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to maintain vaccine safety and to monitor potentia rare vaccine associated side effects.

Robust
Pharmacovigilance
& integrated

Medical
' Information system ~

Data collection on
adverse events

Risk-Benefit following
analysis immunization
using standardized
methodologies
Integrated b
Approach
to Vaccine l
safety
Risk Signal
management detection
Qualified Person
Responsible For
Pharmacovigilance
services
Vaccine Category
Smallpox vaccine Anti-vird
Anthrax vaccine Anti-bacterid
Japanese encephditisvaccine Anti-vird
Typhoid vaccine Anti-bacterid
Choleravaccine Anti-bacterid
InfluenzaA (HIN1, H5N1 & H3N2) | Anti-vird

Vaccination Failure

Vaccinesare used to prevent or reduce problemsthat can occur when apoultry flock isexposedtofield
disease organisms. Vacci nations should be thought of asinsurance. Likeinsurance, thereisapriceto bepaidfor
protection against apotentia threat. Costsinclude price of the vaccine, time spent designing the vaccination
schedul e and administering the vaccines, and losses dueto vaccinereactionsfrom the live-type vaccines and
localized tissue damagefrom killed-type vaccineinjections.

(1) Vaccinereated (host-related)
(& immunodeficiency (leading to suboptimal or even absent immuneresponse after vaccination);
(b) age-related maturation and senescence of immunerespons veness,

(¢) insufficient or suboptima immuneresponse (other than adefined immunodeficiency) to oneor moreantigenic
vaccine components or vaccine strains or serotypes; thismay or may not be measurable by standard
|aboratory tests such as serum antibody tests;
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(d) interferencedueto other infectiousagents(e.g. wild typeenter virusinfection causinginterferencewith the
immuneresponseto ora poliomyelitisvaccine (OPV));

(&) waningimmunity;

(f) suboptima hedth status(e.g. underlying disease, nutrition);

(90 immunological interference (e.g. maternal antibodies, administration of immunoglobulin’s);

(h) pre-existing infection with pathogen targeted by the vaccine (e.g. with specific HPV genotypes) or
immuni zation duringincubation period (after exposureto pathogen);

() Immunosuppressivetherapy.

(2) Vaccine-related
(@ vaccineisnot 100% efficaciousagaingt included antigens;

(b) incomplete coverage of strains, serotypes, genotypes, antigenic variants or escape mutantsthat can cause
avaccine-preventabl e disease;

(c) antigenicinterferenceor other vaccine-vaccineinteractionsin caseof co-administered vaccines,
(d) manufacturing-related (e.g. batch variations, quality defect).

B. Failureto vaccinate
(3) Usage issues
(& administration error (wrong or suboptimal route, inadequate dose, incorrect diluent);
(b) vaccination seriesincomplete, non-compliancewith recommended schedul e, including lack of recommended
booster vaccination(s) (“failure to vaccinate” rather than “vaccination failure”);
(c) storage-related (e.g. cold chain);
(d) Vaccinebeyond expiry date when used.

(4) Immunization programme-related issues
(@ suboptima recommendationsregarding number and time pointsof primary and/or booster vaccinations,
(b) Shortageof vaccineleading to no or incomplete vaccination.

Confirmed clinical vaccinefailure

The occurrence of the specific vaccine-preventable diseasein aperson who isappropriately and fully
vaccinated taking i nto account theincubation period and the normal delay for the protectionto beacquired asa
result of immunization.

Suspected clinical vaccinefailure

Suspected vaccinefailureisdefined asthe occurrence of diseasein an appropriately and fully vaccinated
person, but the diseaseis not confirmed to be the specifi c vaccine-preventabl e disease, e.g. invasive pneumococca
disease of unknown serotypein afully vaccinated person.
Confirmed immunological vaccinefailure

Inadditiontodinical vaccinefailure, thereisthe possibility of immunol ogical vaccinefailure, not necessarily
associated with aclinical manifestation of thevaccine-preventabl e disease. Immunol ogica failureisdefined as
failure of the vaccine to devel op the accepted marker of protective immune response after being fully and
appropriately vaccinated.
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Adver se Events Following Immunization

Asvaccine-preventabl einfecti ous di seases continue to decline, peopl e have becomeincreasingly concerned
about the risks associated with vaccines. Furthermore, technological advancesand continuously increased
knowledge about vaccineshaveled toinvestigationsfocused on the safety of existing vaccineswhich have sometimes
created aclimate of concern.

Adverseevent followingimmunization isany untoward medica occurrencewhichfollowsimmunization
and which does not necessarily have acausal relationship with the usage of the vaccine. If not rapidly and
effectively dealt with, can undermine confidencein avaccine and ultimately have dramatic consequencesfor
immuni zation coverage and diseaseincidence.

Alternatively, vaccine-associated adverse events may affect healthy individualsand should be promptly
identified to alow additiona research and appropriate actionto takeplace. In order to respond promptly, efficiently,
and with scientificrigour to vaccinesafety i ssues, WHO hasestablished aGlobd Advisory Committeeon Vaccine
Sefety.

Suspected Vaccination Failure

Failure to vaccinate?

Vaccine failure?
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Phar macovigilance methods
Sepsin carrying out surveillance
survelllanceinvolvescarrying out many integrated steps by many people:

Reporting: Someone hasto record thedata. Thisisusually heath care providerswho provideclinical
care, suchasdoctors, nurses, clinicd officers, etc. They completeaform recording varioushbitsof information
about patientsseenintheir practice.

Dataaccumulation: Someone hasto beresponsiblefor collecting the datafrom all thereportersand
puttingit al together. Thisisoften someonein the Ministry of Health, thelocd health authorities, or the
organization coordinating survelllance.

Data analysis. Someone hasto look at the datato cal cul ate rates of disease, changesin diseaserates,
etc. Thisisoften an epidemiol ogist with specific dataanaysisand computer skills.

Judgment and action: Someone hasto decide, based ontheresults of analysis, what needsto be done.
Thisisoftenthe public hedth authoritiesat thelocd, provincid, or nationd level. Inemergencies, itisoften
ajoint opinion of local and national health authorities, the organi zation coordinating health, and al the
organizationsproviding hedth services.

If any of these stepsbreak down or isunavailable, you will not have usableinformation with whichtotake

the appropriate (and sometimes necessary) public heath action.
Pharmacovigilance M ethods Objective

v

v
v
v
v
v

To establishafunctiona reporting system to monitor the safety of dl medicines

Tolearn more about the safety profile of new medicinesintheearly post-marketing phase

Tolearn moreabout theADR profile of aspecific medicing(s) inyour population

To estimatetheincidence of aknown ADR to aspecific medicinein your population

To gather moreinformation on thesafety profile of anew chemical entity in early post-marketing phase
Tomakeuseof existing e ectronic health recordsand registriesto support pharmacovigilance activities

M ethods

Passivesurvelllance
Spontaneousreports
Caseseries

Stimulated reporting
Activesurvelllance
Sentind Stes
Drug event monitoring Registries
Targeted clinicd investigations
Comparative observationa studies Crosssectional study
Casecontrol study Cohort study
Descriptivestudies
Natura history of disease, Drug utilization study
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Spontaneous Reports

» A communication by consumersor hedthcare professional sto acompany or Regulatory Authority, that
describesone or moreADR inapatient, who hasgiven thedrug.

» It playsamgor roleinthe, identification of safety signalsoncethedrugismarketed.
» GivesdertsonrareAEsthat were not detected in earlier clinical tridsor premarketing studies.
» Providesimportant information onat risk groups, risk factorsand clinical featuresof known seriousADRS.

Case series
» Seriesof casereports can provide evidence of an association of adrug and AEs.

» Generadly more useful for generating hypothesi sthan for verifying an association between drug exposure
and outcome.

» Certaindistinct adverse events occur more frequently with drug therapy, such as anaphylaxis, aplastic
anemiaand Stevens-Johnson syndrome events such asthese are spontaneously reported for detailed and
rgpid follow-up.

Simulated Reporting

» A method used to encourage and facilitate reporting by health professionalsfor new products, or for
limited period.

» Onlinereporting of AE, systematic stimul ation of reporting of AES.

» Drawbacks- dataare often incomplete.

Not useful to generate accurateincidencerates.

Active surveillance
» Toascertain completely the no. of AEsviaacontinuous pre-organi zed process.
E.g. follow up of patient treated with aparticular drug.
» Morefeasbleto get comprehensivedataonindividua AE reports.

Sentinel Sites: Active surveillance carried out at Institutions, Nursing Homes and Hospitalsetc. provides
information such asdatafrom specific patient subgroups, drug abuseetc.

Drug Event Monitoring: Patientsareidentified by e ectronic prescription dataor automated healthinsurance
clams. A follow up questionnaire can be sent to each physician or patient at specifiedintervals. Information on
patient demographics, indication for treatment, duration of therapy, dosage, clinical events, and reasonsfor
discontinuation can beincluded inthe questionnaire.
Regigries Aregistry isalist of patients presenting with same characteristics. E.g. Diseaseregistry, drug registry,
pregnancy registry etc. Differsfrom each other depending ontype of patient.
Comparative Observational Studies

» Traditiond epidemiologic methodsare akey component inthe evaluation of AEs.

» Observationa study designsareuseful in vaidating signal sfrom spontaneousreportsor case series.

Cross Sectional Sudies

» Datacollected from apopulation of patientsat asingle point intimeregardless of exposure or disease
datus.
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» Primarily used to gather datafor surveysor for ecological analysis. Best used to examinethe preva ence of
adiseased onetime point or to examinetrendsover time, when datafor serial time pointscan be captured.

CaseControl Sudy: Inthiscaseof diseaseareidentified. Controlsor patientswithout the disease or event of
interest, are selected from the source popul ation. Exposure status of thetwo groupsis compared using the odds
ratio.

Cohort Study: A population at risk for the diseaseisfollowed over atimefor the occurrence of thedisease or
events. Information on exposure statusisknown throughout thefollow up and henceincident ratescan beca cul ated.

Comparison cohortsof interest are selected on the basis of drug useand followed over time. MultipleAES
can dso beinvestigated using the same data sourcein acohort study.

Targeted Clinical Investigations

»  Whensggnificant risksareidentified from pre-gpprova dinicd trids, further clinical studiesmight becaled,
to evaluatethemechanism of actionfor ADRs.

» PK and PD studies might be conducted.
» Specificstudiestoinvestigate potentia drug-druginteractionsand food-drug interactionsmight be called.

Descriptive Studies

e Primarily usedto obtain the background rate of outcome eventsand/or to establish the preva ence of the
useof drugsin specified populations.

e Natural History of Disease- Focused on the natural history of disease, including the characteristics of
diseased patient and the distribution of diseasein selected popul ations, aswell as estimating theincidence
and prevalence of potentid outcomesof interest.

Drug Utilization Sudy: Thesestudiesprovide dataon specific populations, such astheelderly, children,
or patientswith hepatic or rena dysfunction, often stratified by age, gender, concomitant medication, and other
characterigtics.

3.  Communication
Theact of sharing or exchanginginformation, ideas or feglings.
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Communication Process

Sender

Message

Feedback

Receiver

Decoding

Principlesof Good Phar macovigilance Communication
v Relate the messages to the audience’s perspective

Avoid comparisonswhichtriviaizetheconcern

Ensure completeness of the message

Bebaanced, honest and sympathetic

Focus on the specificissuethat needsto be handled

Pay attentionto what the audienceaready knows

Be respectful of people’s right to be concerned

Behonest about thelimitsto scientific knowledge

Acknowledge uncertainty

Eval uate theimpact of your message
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Effective Communication in Phar macovigilance

Onecan achieveeffectiveway of communicationjust by following the principlesof good pharmacovigilance
communication.

Why doweneed toimproveour communication?
v Improvepatient care and understanding
v Eradicatedisease/ improvedisease control
v Promotetransparency and accountability
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Why do Communicationsmatter in Drug Safety?
For Welfare of millionsof peopleworldwide

To overcome Extremedangersof failure
Communicationsare commonly poorly executed, second-rate and ineffective, sotoimprovethe quality.
Communication Challenges:
Theimportance of ADRsand reporting them
Information about benefit — harm and effectiveness — risk
Encouraging rationd drug use/adherence
Communicating uncertainty

Dedingwithtraditional beliefsand practices
Involving patients; reaching informed consent
Preventing or resolving crises

Problematicissuein Drug Safety

al reliant on communicationsfor safety

Adverse effects: ‘no drug 100% safe’

Risk asaconcept in medicine

Safety and medicines (prescribing, dispensing)
Benefit-ham

Effectiveness-risk

Public healthand commercial gods

Public hedthandindividud welfare

Accessto medicines

Uncertainty

What isan Effective Communication?

(1) Clear




Principles of Effective Communications

v

AN NN

v

Be clear about your message and purpose

Know your audience(s): empathy; tailor the message
Choose appropriate methods/media

Present messagewith impact

Make benefits clear

Pre-test and revise message

Repeat message

Seek feedback, monitor effects, start again

Qualities of Modern Communications

v
v
v
v
v

Intimacy

Immediacy and highimpact

Peer-to-peer

Addressing competition andlow attentionlevels
Bendfits

Planning Communications

v
v
v
v

Today’s modern standards and methods

Simple, dear message

Stimulating motivation and offering benefits (including rewards and feedback)
Theuseof specidist skillsand crestiveimagination

Summary

Our communicationsmust:
Bestrongandvisible

Beprecisaly targeted and tested
Changeattitudes, val ues, behaviour
Befollowed up and revised

Embrace modern standardsand skills

Communication in Drug Safety Crisis Management
Crisis will happen (fire, death, ADRs...)

Assessrisks

Anticipateand planfor dl likely and unlikely events

Create, rehearseand revisecrisisplans

Incriss, communicate

—  Quickly

— Openly and honestly

— Expressregret, apologise
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— Explainwhat isbeing doneto solvethecrisisand prevent repetition

2. Communicating with Regulatory Agencies, Business partners, Healthcare
facilities & Media

-

3.  Communication with Media
Who arethemedia?
v Print -magazines, newspapers, community newspapers
v Electronic-radio, TV, internet
Loca and national levels
Some basic questions a reporter will ask you....
WHO-isaffected, responsible
WHAT-has happened and what isbeing done about it
WHERE-hasit happened
WHEN-did it happen
WHY-didit happen
WILL-it happenagan

Regulato

<\

AN NN NN

Communicationspracticesto avoid

“Spinning”! (distortion or decoration of facts for beneficial effects)

All communications are subjective, but do not be mani pulative or dishonest

Avoid “No comment”-rather say why there’s nothing to say and what is beingdone
Avoid confusnggtaigtics

Do not avoid taking responsibility

Don’t attack the messenger/accuser

Don’t deny, justify or excuse your mistakes

RN N NN NN
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Partners& Audiencesin Drug Safety

Partners Audiences
e Manufacturers * The public
* Regulators e Patients
e Politicians e Consumer groups
* Employees e Lawyers
e Health professionals * The media
e Academics e International community

* Bosses/managers
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04. Drug Development Safety

1. Drug Development Safety

Modern drug safety and pharmacovigilance dates back to the thalidomide disaster. Thegrowing cost
of drug development i sdriving pharmaceutical companiesto identify potential safety issuesearlier intheprocess.
Vauable safety dataare availablein public databasesand internal sources, but much of thisisunstructured text.
Linguamatics NLPtransformsthistext into actionable data that can be visuaized and analyzed at every
stage of the drug development process.

M odern drug safety and pharmacovigilance began in the early 1960sfollowing thethalidomide disaster.
Thalidomide, adrug designed to prevent morning sickness, wasrel eased in 1959 and resulted in over 10,000
childrenin 46 countriesbeing bornwith birth defects.

Inthewake of thalidomide, theWorld Health Organi zation (WHO) set up the Programmefor Internationa
Drug Monitoring (PIDM). Today, PIDM hasmorethan 150 participating countries, with over 16 millionAdverse
Event Reports(ADRs) collected.

In pardld, the United States Congress passed the Kefauver-Harris Drug Amendments(1962). For
thefirst time, theselawsrequired drug makersto provetheir drugsworked safely before the Food and Drug
Adminigtration (FDA) would approvethemfor sale.

These changeswerethe start of awave of regulatory changes designed to ensure reliableevidence of drug
safety, efficacy and chemicd purity prior to market release.

Whilealack of clinical efficacy isthemagjor causeof drug attrition, apoor safety profileisasoasignificant
factor inthefailure of drugsduring development. Thismay occur a any stagein the devel opment process, from
initid drugdiscovery topreclinicd trids, clinicd trid sand post-marketing survelllance (pharmacovigilance).

Drug Development Pipeline
The diagram bel ow showsthetiming of the main saf ety assessment studies conducted during thedrug
development process.
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Investigational New Drug New Drug Application

(IND) Application (NDA)

Preclinical Clinical Trials Clinical Trials Clinical Trials Post-market
Trials Phase 1 Phase 2 Phase 3 Surveillance

« Safety, PK « Safety, « Safety, « On-going
tolerability efficacy efficacy pharmacovigil

* Healthy « Few patients « Many patients ance

humans e Broad clinical
population

Regulatory (GLP) Toxicology

= Safely pharmacology

» Genotoxicity

» 2B8-day repeat dose toxicology in 2 species
= 3-12 chronic toxicology in 2 species

« Reproductive toxicology

» 24-month carcinogenicity in 2 species

Drug Discovery

Typicdly thisinvolved highly paralelized processesfor making new compounds and testingthemin high-
throughput screens. Fromthis, acertain number of hitswill beobtained and thesewill bewhittled down by further
anaysisintoaset of leads.

Preclinical Trials

Thisincludesinvitro andin silico testing of the compoundstoidentify the best membersof aseriestotake
into Clinical Trials. Thisisasowherethefirst stagesof safety assessment are undertaken viatoxicity testingin
animals. If adrug showspromisein preclinicd trias, apharmaceutica company can request permission fromthe
FDA tobegintestingin humans(known asFirg-in-Manor FIM trids). Thisiscaled anInvestigational New Drug
(IND) gpplication. In Europe, the European MedicinesAgency (EMA) equivaentisan Investigational Medicina
Product Dossier (IMPD).

Phase 1 Clinical Trials

Phase 1 clinical trials are concerned primarily with establishing how adrug is absorbed, distributed,
metabolized and excreted by the human body - a study known aspharmacokinetics (PK).

The dosage range of anew drug isdetermined by administeringincreasingly larger dosesto oneor more
groupsof subjects, who areclosaly monitored for harmful Sdeeffects. Thegoa istolearn themaximum tolerated
dosethat does not produce unacceptable side effects.

Phase 2 Clinical Trials
Phase 2 clinical trialsare designed to answer the question: doesdrug Ximprovedisease Y?

42



Subjectsinaphase 2 clinica trial may benefit from their participationif they receivean activetreatment.
Most phase 2 clinicd studiesarerandomized, with subjectsassigned randomly (by chance and not by choice)
to receive the experimental drug, a standard treatment or placebo (harmless, inactivesubstance). Sincelarger
numbers of patientsreceive atreatment inPhase2 clinical trials, there is agreater chanceto observeand
compileinformation on potentia sdeeffects.

Phase 3 Clinical Trials

Phase 3 clinical trids are conducted at multiple centerswith hundredsor thousands of patients for
whom the drug is intended. Testing on large patient populations alowscontinuous generation of dataona
drug’s safety and efficacy. As in phase 2, most phase 3 clinical trials are randomized and blinded. Adrug in this
phase can bestudied for severa years.

New DrugApplication (NDA)

Oncethe Phase 3 clinical trid sare complete, apharmaceutical company can request FDA approval to
market the drug within the USA. Thisiscalled aNew Drug Application (NDA). The NDA containsall the
scientific datathat the company has gathered during clinical trials. Within the EU, pharmaceutical companies
submitaMarketingAuthorizationApplication(MAA).

Regulatory (GL P) Toxicology

Thesestudiesare performed to Good Laboratory Practice (GLP) standardsand comprisethoserequired
by local regulatory authoritiesor ethicscommittees beforeadrug can begiven to human subjectsfor thefirst time.
Regulatory toxicology aso coversthe studiesrequired to support aNew DrugApplication (NDA).

Post-market Surveillance (Phar macovigilance)

Overseen by the FDA or EMA, post-market surveillanceisdesigned to ensurethe safety of adrug onceit
released onto the market. Pharmacovigilanceisdesigned to ensure that regulators monitor any adverse events
reported by the publicwho may be suffering from awiderange of medical conditions (far wider than thoseto
whichthe drugwould have been exposed duringclinical trids).

Shortcomings of the Drug Development Process

Thereare anumber of problemsassociated with thedrug development processasit stands, but they can
bedistilledinto threefactors: cost, time and effectiveness.

Drug Development Costs

For years, the pharmaceutical industry hasrelied on devel opment cost estimatesfrom the Tufts Center for
the Study of Drug Devel opment (TCSDD), themost recent of which (2015) putsthecost of bringing adrug from
discovery tomarket launch a $2.9 billion. Thisindudesactua out-of-pocket costsaveraging $1.4 hillion, opportunity
costsof nearly $1.2 billion and the cost of post-market studies amounting to $312 million.

Timeto Market

On average, it takes 12 yearsto bring anew drug to market. Thisisone reason why the processis so
expensive, ascapita costsare magnified by theamount of timethat money istied-upinasingle project.
Effectiveness

Almost 90% of drugs that start testing in patients don’t reach the market because they are unsafe or
ineffective, and thereisapressing need to improve the understanding of safety issuesduring drug discovery,
development and after launch. A successful drug devel opment process demandsthat potential safety issuesare
recognized asearly aspossible.
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At all stagesof drug devel opment, critical dataisbeing generated and retrieved from unstructured text.
Project teamsneed themost comprehensiveview of al relevant data, and text mining playsakey rolein access
to actionableinsghtsfor drug safety.

1.1 Pre Clinical Phase

Deciding whether adrug isready for clinical trias (the so-called movefrom bench to bedside) involves
extensvepreclinica sudiesthat yield preliminary efficacy, toxicity, pharmacokinetic and safety information. Wide
dosesof thedrug aretested usinginvitro (test tubeor cdl culture) and invivo (animal) experiments, anditisaso
possible to perform in silico profiling using computer models of the drug—target interactions.

Muchlikefor clinical trids, thereare certain types of trid sthat haveto be done, such astoxicology studies
inmost cases, and other tria sthat are specific to the particular study compound or question. Understanding that
thegod of preclinica tridsisto moveintotheclinica stageiskey and the studies should bedesigned around that
god. Watch our onlineseminar onmoving from preclinical toclinicd trias.

Don’t get too worked up on too many preclinical trials that may not be necessary but make sure to consult
with expertswho can help you decide, whichtrialsyou should do and if you areready to moveinto clinica stage.
At Profil we have ateam of expertswho can advice you on such questions and who will help you with the
trangtionintodinicd trids.

Thefollowingtableoutlinesthetypica duration for varioustypesof preclinica studiesandthe preferred
timing relativetodinicd trid sthey support.

Clinical Study

Pre/Nonclinical Study Duration Time Supported

Safety pharmacology 1-3 weeks, depending Prior to Phase . Phase I/11
on kinetic data Information should

S be available by the
Toxicokinetic, time early Phase |
pharmacokinetic studies 14 days trials are

completed.

Single dose acute toxicityor A few hoursto several P
dose escalation study in two Weeks depending on
species sample and test type
Local tolerance studies using
relevant route of
administration
Repeated dose toxicity Should equal or Prior to Phase | Phase I/I1:
studies in onerodent and one  exceed the duration of Prior to Phase 11 2 weeksto
non-rodent model Phase I/11 studies: 12 months

(minimum 2 weeks,
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Genotoxicity studies

Reproductive toxicity studies

maximum 12 months;
generally 1-3 months
for biotech-derived
products)

To support Phase l11:

1 month

3 months

6 months

Variable Complete prior to
start of Phase Il and
all pediatric clinical
trials

(> 1 month-long Not required if

repeated dosetoxicity repeated dose

studiesrequired prior  toxicity studies

to tests). including evaluation
of male and female

Pre-mating treatment  reproductive organs
interval of 4 weeks for have been done.
males and 2 weeks for

females. Complete all female
Continue treatment reproductive
throughout mating for toxicity and

males and at least genotoxicity studies
through implantation  prior to Phase I/11
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Phase II1:
< 2 weeks
<1 month
> 1 month

Phase I/I1
Pediatric
clinical trials

Phase I/11
(males, and
females

not of child-
bearing
potential)

Phase I/11
(pregnant
females and
females of
childbearing



for females.

Collect and evaluate
data through two or
more generations.

Carcinogenicity studies Variable

Juvenile animal safety studies Variable

Supplementary toxicity Variable; dependent
studies on previous toxicity
studies

Clinicdl tridlsaredoneonly after pre-clinical findings suggest that the new drug or treeatment islikely to be

safeand will work in people.

Pre-clinica studies, aso cdledlaboratory studies, include:

o Cédll studies: Theseareoften thefirst testsdoneon anew treatment. To seeif it might work, researchers
look for effects of the new treatment on cancer cellsthat are growninalab dish or atest tube. These

studies. Pre- and
postnatal
development study
prior to marketing
approval.

Complete prior to
pediatric studies

Prior to long-term
pediatric trials. Not
usually needed
unlessthereis cause
for concern.

When previous
safety data are
insufficient

Required if previous
findings indicate
special concerns

studies may be done on human cancer cellsor animal cancer cells.

e Animal studies: Treatmentsthat look promisingin cell studiesaretested next on cancersinliveanimals.

Thisgivesresearchersanideaof how safethe new treatment isinaliving creature.

Pre-clinical studiesgivealot of useful information, but not al that isneeded. Humansand micecanbevery
different in theway they absorb, process, and get rid of drugs or treatments. A treatment that works against
cancer inamouse might or might not work in people. There could a so be side effectsand other problemsthat

didn’t show up when the treatment was used in mice but could show up in people.

If thepre-clinical studiesare completed and the treatment still seems promising, the US Food and Drug

Administration (FDA) must give permission beforethetreatment can betested people.
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1.2 Clinical Phase

Onceclinicd trid sare gpproved to start, each onemust follow certain stepsin order. Thestepsarecalled
“phases.” They are designed to keep volunteers safe. Making sure all the steps are done helps protect patients
and give accurateresultsabout what theclinical trid istesting.

You may joinany phaseof aclinica trid. Theclinica tria just needsto beappropriatefor you, your health,
and your cancer. Hereisa chart about thedifferent phasesof clinical trials.

Phase | clinical trials
Doctorsdoaphasel clinical trial tolearnif anew drug, treatment, or treatment combinationissafefor
people. They may haveaready tested it inlaboratory animals.
Inaphasel clinicd tria, doctorscollect information on:
e Thedoseor trestment
e Whenyoutakeit, and how often
e Anysideeffectsor problems
¢ How thetreatment affectsyou, such ashow it affectsthe cancer or sdeeffects

Inaphasel clinicd trial, you could be oneof thefirst peopleto get the new drug or treatment.

Phase | clinical trials each last severa monthsto ayear. They usually have 10 to 30 volunteers. The
trestment might help the cancer. Also, informationfrom theclinica tria may hel p other peopleinthefuture.

Phase Il clinical trials

A phasell clinical trid tellsdoctorsmore about how safethetreatment isand how well it works. Doctors
a so test whether anew trestment worksfor aspecific cancer. They might measurethetumor, take blood samples,
or check how well you can do certain activities. Or you might keep alog of your daily activitiesand symptoms.
Theseareall waysto learn how well thetreatment works.

A Phasell clinicd trid lastsabout 2 years. Volunteerssometimesrecel vedifferent treatments. For example,
aphasell tria could have 2 groups.
e Group 1: Peoplewhorecavetheusud treatment for thecondition. Thisisalso called the sandard trestment.
Itisthebest treatment known.
e Group 2: Peoplewhoreceivetheusua trestment plusthe new treatment doctors are studying.

Or aphasell clinical trial could have 3 groups. Volunteersin each group get a different dose of the
treatment doctorsare studying.

If thephasell clinical trial showsthetreatment worksand isassafe astheregular treatment, doctors can
doaphaselll trid.

Doctorsuseacomputer programto put volunteersinto different groups. The computer doesthisat random,
which meansby chance. Each volunteer hasan equa chance of goingin any of the groups. The namefor this
process is “randomization.”

Using acomputer to put volunteersin groups keepstheresearch staff from possibly changing theclinical
trial results. They might do thisif they chose who went inwhich group. For example, they might think acertain
volunteer would benefit from the new treatment. So they might put that personin the new-treatment group. But
thiscould changetheclinical trid results. Randomization hel psavoidthis. It isvery important to userandomization
whenaclinica trial compares 2 treatmentsor more.
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Phase Il clinical trials

A phaselll clinicdl trid testsatreatment that worked well for volunteersinaphasell clinical tria. Doctors
use phaselll to comparethe new treatment with the standard treatment. They want to know if the new treatment
isbetter, hasfewer side effects, or both. So they put volunteersin different groups. Thevolunteersin each group
get adifferent treatment.

Phaselll clinical trials can take many years. They may have several thousand volunteers. These must
include men, women, and peopl e of different agesand ethnic groups, if possible. Thishelpsdoctorslearn how the
treatment worksin different people.

If aphaselll clinical trid showsthetreatment workswell, doctorsmight begin using it with peopleoutside
theclinical trid. For example, if they learn that acertain amount of exerciselowersyour cancer risk, they publish
areport. Thissharestheinformationwith other doctors. If theresearchersor sponsor learnanew medicineissafe
and effective, they can ask the government to approveit for peopleto use. Inthe United States, they ask the
Food and Drug Administration (FDA). The FDA looks at the results of the clinical trial’s phases. They approve
thetreatment if theresults meet their standards.

Phase IV clinical trials

Doctors can prescribeadrug for their patients after the FDA approvesit. But the FDA may requirethe
sponsor to keep studying that approved treatment. In theseclinical trials, doctors may check if the treatment
benefitspeopleasmuch asit did earlier. They also look for more possible side effects. Theseclinicd trialsare
cdledphaselV dinicd trids.

InaPhaselV clinicd trid, doctors might study thedrug or treatment in different doses, or with other drugs
or treetments. Or they might study how it worksif peopletakeit at different times. They might study it in different
peoplethanearlier clinicd tridsdid. For example, they might study how well it worksfor children or older adults.
Doctorscan aso study how well adrug or trestment worksover time.

Drug makersmay do phaselV dinicd tridsevenif theFDA doesnot ask themto. They might dothisto get
FDA approval to usethedrug in anew way. For example, they might want to useit for another type of cancer.

Phase |V clinicd trials can also check the safety of drugs or treatments being used now. They do thisto
make sure drug makers report any new or serious side effects. The FDA may take away a drug’s approval if new
research showsit isnot assafeor effective asearlier testing showed. Doctorscannot prescribeit any longer if this

happens.
Thedifferent clinica trid phasesaredescribed infurther detal bel ow and summarised inthetableat theend
of thisblog.
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Approximate

Phase Objectives Dose Size/Population

PK, particularly oral

Phase0*  bioavailability and half-lifeof  Subtherapeutic 10 healthy subjects
the drug
Testing of drug on healthy Often subtherapeutic,
Phase 1 volunteers to confirm safety and | but with ascending 156.30 thealthy
likely therapeutic dose doses subjects
Testing of drug on patients to : :
Phase 2 assess efficacy and safety Therapeutic dose Up to 300 patients
Testing of drug on patientsto
Phase 3 assess efficacy, effectiveness and Therapeutic dose Over 300 patients
safety
Postmarketing surveillance - Anyone seeking
Phase 4 monitoring the use of thedrug ~ Therapeutic dose treatment from their
after approval doctor

1.3 Post Approval Phase (PMYS)

Surveillance for Clinical Trials

CMIC supportsawide scope of servicesfrom monitoring (collection of Site contracts, re- investigation or
query, and fixed casereport forms) to the post-authorization safety study (PASS). We can assist whether astudy
needs a planimplemented in the early phases, or our clients need continuing safety surveillance with anon-
interventional study to evaluate real- world practice. Our support covers risk management development,
pharmacovigilance, epidemiology studies, clinica usageanays sreporting, and more. We creaste and operaterisk
management plans(RMP), aswell as support early phase post-marketing pharmacovigilanceether viacontract
medicd representatives(MR) or good pharmacovigilance (GV P) outsourcing.
Our Edgein Post-Mar keting Surveillance
Extensiveexperienceand leadingtrack record

Our unigquebusinessmodd isbuilt on expertisefrom working on amulti-drug, multi-Sponsor joint survey
(ongoing since 1997) that covers 38 productsfrom atota of 15 companies

I ntegrated Capabilities
Providing post-marketing surveillance monitoring and datamanagement outsourcing services, leveraging

one-stop sol utionsto support theentire processfrom drafting of Risk Management Plan (RMP) for pharmaceuticas
to re-examination.
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Marketing Authorization Holder (MAH)

With regard to the obligation of submitting Risk Management Plan (RMP) for pharmaceutical products

sinceApril 2013, wedo not limit oursa vesto preparation of submission materids, but leverage our know-how in
clinica devel opment, approva gpplication and PM SasMarketingAuthorization Holder (MAH) a CMIC Holdings
Co., Ltd. to support implementation.

Services

*

*

2.2

Databaseentry

Patient registration plans

Safety eva uation meeting materids

Epidemiology studies

Monitoring (Adverse Events, submissionsto IRB, surveillancereports)

Heal th economi ¢ outcomesresearch and technol ogy assessment

Project |eader coordination (monitor training, recordsretention, self-inspection)
Clinicd usageand andysis

|CH Guidelines for Pharmacovigilance

Organization and Objectivesof | CH Objectiveof | CH:

Themain objectiveof ICH isto

Promoteinternational harmonization of technical requirementsto devel op safe, effective, and high quaity
medicines.

Reducetheregistration cost.

Promote public hedlth.

Prevent theduplication of clinica tridsin Humans

Minimizetheanima usewithout compromisinginthesafety, qualitut compromisinginthesafety, qudity.
Expedited Reporting

Julphar will transmit all Individual Case Safety Reports (ICSRs) requiring expedited reporting

promptly and no later than 15 calendar daysfrom receipt. Thisappliestoinitia and follow-up information.

Theclock for expedited reporting starts as soon asone or more of thefollowing hasreceived the minimum

information (an identifiable patient, an identifiable reporter, a suspected reaction, and asuspected drug)
required for the submission of an adversereaction report:

Any personnel of Julphar — including sales representatives.
The Qualified Person responsiblefor Pharmacovigilance (QPPV) or personsworking for or with this

person.
Where Julphar has entered into rel ationshipswith asecond company for the marketing of, or research on,
the suspected product, the clock starts as soon as any personnel of Julphar receivesthe minimum
information. However, wherever possible, the timeframefor regul atory submission should beno longer
than 15 calendar days from first recei pt by the second company and explicit procedures and detailed
agreementswill exist between Julphar and the second company to facilitate achievement of thisobjective.
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2.3

Inthe case of relevant world-widescientificliterature, the clock startswith awareness of the publication by
any personnel of Jul phar; Julphar will maintain avareness of possible publicationsby accessingawidedy
used systematic literature review and reference database, no less frequently than once aweek, or by
making formal contractua arrangementswith asecond party to performthistask; Julphar will dso ensure
that relevant publicationsare appropriately reviewed.

Expedited reporting of serious adversereactionwill bereported assoon aspossible, butin no case later
than 24 hoursof initia receipt of information by the healthcareprovider.

Individual Case Safety Report
AnIndividua Case Study Report (ICSR) isasafety service document whichincludesinformation required

for reporting the adverse events and problemsre ated to productsand complaintsfiled by consumerswith respect
toany product. Itisanimportant facet of adverseevent reportingwhichisasourceof datain PV (pharmacovigilance).
Thel CSRismost commonly associated with PV. To build acompliant ICSR, therearefour dementswhich must

bementioned:

A diagnosed patient
A reporter

A suspect drug
An adverseevent

Adverseevent reportingisaRegul atory requirement in most of the countriesfor pharmaceutical companies.

It d so provides datato the companiesand drug Regulatory authoritiesthat play akey rolein assessing therisk-
benefit profileof agiven drug. The source of adverseevent reportsmay includereportsfrom:

Hedlthcare professiona sor patients

Patient support programs

Clinica or post-marketing studies

Literature sources

Mediaincludingwebsites

Or, reported to drug Regul atory authoritiesthemselves

Theimplementation of ICSR variesfrom drug to drug. The applicant must reach out to the Regul atory

agency before submitting the reportsto clarify the content of ICSR. Moredetail sabout the content and guidance
document of ICSR are available onthewebsites of theagencies.
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1. Solicited sources

ICSR Collections:
2. Unsolicited sources

Affiliates
Company personnel Sends the SAE forms or
SAE data to PV department

ICSR Processing Center ' PV Operational Center

ICSR Initiation team/ Triage team
1. Validity of ICSR
2. Duplicate search
3. Initiation of ICSR /Follow up to existing ICSR

ICSR Procas:sl-ng Team: Case coding
1. Data Entry
2. SAE communication

l

Quality Review team:
1. Review the quality of the case
2. Correct the errors if any

|

‘Medical Review team:

1. Review the expectedness of the events
reported

2. Review the medical concepts in ICSR

l
l

ICSR Submission
1. Health Authority
2. Licensee partner
2.4 Periodic Safety Update Report (PSUR)
e PSURs are important pharmacovigilance documents applying to drugs already approved for marketing—
regularly updating regul atory authorities on theworl dwide saf ety experience of approved drugs.
e A newformat for PSURs, the PBRER (Periodic Benefit Risk Evauation Report: ICH E2C (R2)), came
into force in the European Union and European Economic Area on 2nd July 2012 — as the result of the

European MedicinesAgency (EMA) guidance on Good Pharmacovigilance Practices (GVP) issued in
June 2012. The same PBRER format has a so been adopted to replace PADERsinthe United States.
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e Trilogy’s experience extends to more than 100 PSURS across an extensive range of indications.

e Trilogy helps our clients’ pharmacovigilance departments identify new safety signals (if present), giving
advice ontheMarketing Authorisation Holder (MAH) response and communicating the key messagesto
reviewersinaclear and easy-to-understand manner.

e PSURsmust be submitted every 6 monthsafter product authorisation until 2 yearsafter theinitia placing
ontheEU market, yearly for thefollowing 2 years, and at 3- year interval stheresfter.

e Trilogy canasoarrangefull clinica review and sign-off, produce Summary Bridging Reportsaswell as
published literature summary and analys's, and provide suggestionsfor company comments.

format and Content of aPSUR

A PSUR should contain dl thepresent avail ableinformation of theproduct in addition to emerginginformeation.
Thereport must present all therelevant data of therisk and benefits associated with the product along withiits
impact on themarket authorization. Thefollowinginformation can beapart of the PSUR:

e Non-clinicd studies

e Spontaneousreports

e Activesurvellancesystems

e Product qudity investigations

e Product usage dataa ongwith information related to drug utilization

e Clinicdtrids

e Obsarvationd studies

e Patient support programs

e Systematicreviewsand meta-anayss

e MAH sponsored websites

o Scientificliteraturewhich hasa ready been published or reports compiled from abstracts
e Manuscriptswhich havenot been published before

e Licensing partners, other sponsorsor academic institutionsand research networks
e Competent authorities

2.5 Periodic Safety Update Reports (Psurs)

A Periodic Safety Update Report (PSUR) isapharmacovigilance document intended to providean eva uation
of therisk-benefit balance of amedicina product at defined time points post-authorisation. Theobjectiveof the
PSUR isto present acomprehensive and critical analysis of therisk-benefit balance of the product taking into
account new or emerging safety information in the context of cumulativeinformation onrisk and benefits.

Thelegd requirementsfor submisson of PSURsare established in Regulation (EU) No 1235/2010, Directive
2010/84/EU and in Commission Implementing Regulation (EU) No 520/2012. Theformat of PSURsfollowsthe
structure described in the Implementing Regulation Article 35 and Module V1 of the Guidelines on Good
Pharmacovigilance Practices(GV P) providesguidance on the preparation, submission and assessment of PSURS.
Thisformat isalegal requirement for both Nationally Authorised Products (NAPs) and Centrally Authorised
Products (CAPs).

Who should submit PSURSs?

The 2010l egidation introducesthe principleof EU single assessment whereasubstanceisauthorised in
more than one Member State. The European MedicinesAgency maintainsalist of EU reference dates and
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frequency of submission of PSURs (EURD list) for active substances contained inmedicinesintheEU andis
updated on an ongoing basis.

MarketingAuthorisation Holders (M AHSs) are required to submit PSURs according to thedatal ock points
published inthe EURD list. Thelegidation introduces derogation for routine PSUR reporting for certain products.
Unlessthereisaspecific conditionintheauthorisation, or it isindicated otherwisein the EURD list, routine PSUR
reporting isnot required for medicina products authorised under thefollowing articlesof Directive 2001/83/EC:

e Article10.1generics

o Articlel10.awel-established use

e Article14 homeopathic medicines

e Articlel6atraditiona herba medicines

Further information on GV Pand the EURD list may befound on the European MedicinesAgency website.
Please notethat the EURD list isaliving document, whichwill beamended whenever considered necessary by
the PRAC, theCHMP or CMDhinresponseto theemergence of relevant new safety information, newly authorised
substances and requestsreceived from MAHSs. Substances can be added or removed as appropriate. MAHs
should therefore maintain an awareness of the current status of thelist, whichisreviewed onamonthly basis.

Guidance on PSUR Submission

Mandatory submission of PSURsviathe EU PSUR Repository

Itismandatory for all MAHsto submit PSURsfor human medicinesauthorised inthe EU directly tothe
PSUR repository. Therepository actsasthesingle point for al submissions(including responsesand supplementary
information). Thisismandatory for both centrally authorised and nationaly authorised medicina productswhether
they follow the EU singleassessment or apurely nationd assessment procedure. All PSURs should be submitted
to the PSUR repository using the eSubmission Gateway/\Web Client.

Information on therepository, guidance on how to register and multimediatutorialsfor MAHson how to
submit a PSUR, as well as on the correct structured electronic formats, can be foundonthe EMA’s PSUR
repository web pages.

Further information for M AHs on changesto submisson of PSURsfor human medicinesisavailablehere:
PSUR repository mandatory use: Q& A

Users of the repository should direct any questions on use of the EMA PSUR repository and/or the
eSubmission Gateway/Web Client tothe EM A Service Desk portal.

For further information on submission dates, PSUSA procedure number and requirementsfor submission
of productsreferredtoin articles 10(1), 10a, 14, 16aof Directive 2001/83/EC asamended pleaserefer to the
EURD list.

Detailed guidance on procedural aspects of the EU single assessment isavailableonthe EMA website:
PSURs: questionsand answers

2.6 Pharmacovigilance Planning

Phar macovigilance Planning Guidance

This Pharmacovigilance planning guidanceisintended to aid in planning pharmacovigilance activities,
especidly in preparationfor the early post marketing period of anew drug. Themain focusof thisGuiddineison
aSafety Specification and Pharmacovigilance Plan that might be submitted at thetime of licence application.
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Theguidanceisdividedintothefollowing sections:
o Sofety soecification
e Pharmacovigilanceplan
e Annex — Pharmacovigilance Methods

Safety Specification
Thefocusof the safety specification should beon theidentified risks, important potential risks, andimportant
missinginformation. Thefollowing éementsshould beconsidered:
1. Nondinical: Thissectionshould present nondinica safety findingsthat have not been adequatdly addressed
by clinical data, for example:
o Toxicity (including repeat-dose toxicity, reproductive/developmental toxicity, nephrotoxicity,
hepatotoxicity, genotoxicity, carcinogenicity, etc.)
0 Generd pharmacology (cardiovascular, including QT interval prolongation; nervoussystem; etc.)
0 Druginteractions
0 Other toxicity-related information or data
2. Clinical: Thissection shouldincludethefollowing e ements:
Limitations of the human safety database
Populations not studied inthe preapproval phase
Adverseevents (AESs)/adverse drug reactions (ADRS)
Identified and potentid interactions, including food-drug and drug-druginteractions
Epidemiology
0 Pharmacological classeffects

o O O 0O O

Phar macovigilance Plan

The pharmacovigilance plan should be based on the safety specification. The structure can bevaried
depending on the product in question and thei ssuesidentified in the saf ety specification. The pharmacovigilance
planshouldinclude:

e Summary of Ongoing Safety Issues
¢ RoutinePharmacovigilancePractices
e ActionPlanfor Safety Issues
e Summary of ActionsTo Be Completed, Including Milestones
Definition
Good Clinical Practice (GCP) isan international ethical and scientific quality standard for the design,
conduct, performance, monitoring, auditing, recording, analysesand reporting of clinicd trids. GCP provides
assurancethat thedataand reported resultsare credibleand accurate, and thet therights, integrity and confidentidity
of trial subjectsarerespected and protected. It wasfinaisedin 1996 and became effectivein 1997, but was not
enforced by law at that time. The Medicines for Human Use (Clinical Trials) Regulations2004 and the
European Union (EU) Directiveon Good Clinical Practice changed theworld perspective, and compliance with
GCPisnow alegd obligationinthe UK/Europefor dl tridsinvolving theinvestigation of medicinal products.
Historical Background
It is very important to understand the background of the formation of the ICH-GCPguidelinesas
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this, in itself, explains the reasons and the need for doing so ((Table 1)). The concept of the ‘good physician® dates
back to the ancient world and it is evidenced by the Hippocratic Oath (460 BC). In the United States, thefirst
landmark in theregul ation of drugswasthe Food and DrugsAct of 1906. Thiswasaresult of harmful and lethal
drugsthat could be bought acrossthe counter just likeany other consumer product. Someexamples are:
‘Grandma’s Secret’and ‘Kopp’s Baby’s Friend” which contained large doses of morphine, as well as ‘Dr King’s
Consumption Cure* and “Dr Bull’s Cough Syrup* which contained morphine and chloroform [3]. In 1938, the
Federal Food, Drugand Cosmetic Act wasenacted by the Food and Drug Administration (FDA) and for the
first time, manufacturerswererequired to test drugsfor safety and present the evidence of safety testingto the
FDA prior to marketing.

Tablel1: Historica background of GCP

460BC Oath of Hippocrates

1930's U.S. Food, Drugsand CosmeticAct

1947 Nuremberg Code

Dec. 10th 1948 Declaration of Human Rights

1962 Kefauver-HarrisAmendment

1964, revised 2000 | Declaration of Helsnki

1979 The Belmont Report

1982 Internationd Guideinesfor Biomedica Research Involving Human Subjects
1996 ICH-GCP guiddinesissued

1997 ICH-GCP guiddlinesbecomeslaw in somecountries

In 1947, the Nuremberg Code was created asaresult of the unethica and horrific experiments carried out
during World Wer Il at Nazi war camps by German physi cians, who were subsequently tried and charged at the
Nuremberg Military Tribunal. This code states the need for ascientific basisin research on human subjectsand
voluntary consent and protection of participants. TheUniversal Declaration of Human Rights (December 10th
1948) wasd so adopted and proclaimed by the United Nations after the atrocities of World War 11 and it further
reiterated the human factor involved in medica experiments.

In 1964, the Declaration of Helsinki was devel oped by theWorld Medical Association, formingthebasis
for theethicd principlesthat underliethel CH-GCPguiddineswe havetoday. Thefocusof thisdeclarationisthe
protection of therightsof human subjectsand thisisclear initsintroduction.

“The World Medical Association has developed the Declaration of Helsinki as a statement of ethical
principlesto provide guidance to physicians and other participantsin medical research involving human
subjects. It is the duty of the physician to promote and safeguard the health of the people. The physician’s
knowledge and conscience are dedicated to the fulfilment of this duty”

In 1962 the world was once again shocked by the severe foetal limb deformitieslinked to the use of
maternal thalidomide. Infact thisdrug reaction was only discovered after 10,000 infantswere bornin over 20
countriesworldwide. Inresponseto this, the Kefauver-HarrisA mendments were passed which required the
FDA toevauateall new drugsfor safety and efficacy.

Another important milestonein theformation of the | CH-GCP guidelineswas The Belmont Report which
wasissued inApril 1979 by the National Commission for Protection of Human Subjectsof Biomedical and
Behavioura Research. Theprinciplesof thisreport areasfollows:
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1. Respectfor Persons: Thisprinciple acknowledgesthe dignity and freedom of every person. It requires
obtaining informed consent from research subjects (or their legally authorised representatives)

2. Beneficence: Thisprinciplerequiresthat researchers maximise benefits and minimiseharms associated
with research. Research-rel ated risks must bereasonablein light of the expected benefits.

3. Justice: Thisprinciplerequiresequitable selection and recruitment and fair trestment of research subjects.

In 1982, theWorld Hedl th Organization (WHO) and the Council for Internationa Organizationsof Medicdl
Sciences (CIOMS) issued a document entitled ‘ International Guidelines for Biomedical Research Involving Human
Subjects*. This document was released to help developing countries apply the principles of the Declaration of
Helsinki and the Nuremberg Code. Worl dwide, many organisationsand committeesissued various documents
and guidelines on the sameissue, and adecision wastaken to consolidate al these guidelinesinto one universa
guiddinetobeused globally.

In an effort to overcomeinternational GCP inconsi stencies throughout the countries, the International
Conferencefor Harmoni sation of Technical Requirementsfor Registration of Pharmaceuticalsfor Human Use
(ICH) issued thel CH Guiddines: Topic E6 Guiddinefor GCP. Thisguidelinewas approved on 17 July 1996 and
implemented for clinica trialsfrom 17 January 1997. The participantsof these guidelineswererepresentatives of
authoritiesand pharmaceutical companiesfromthe EU, Japan and the United Statesaswel | asthoseof Ausdtralia,
Canada, the Nordic countriesand WHO [§].

ICH-GCP

ThelCH-GCPisaharmonised standard that protectstherights, safety and welfare of human subjects,
minimises human exposureto investigationa products, improvesquality of data, speeds up marketing of new
drugs and decreases the cost to sponsors and to the public. Compliance with this standard provides public
assurancethat therights, safety and well- being of tria subjectsare protected and cons stent with the principles of
the Declaration of Helsinki, and that theclinica tria dataiscredible[8]. A historical background of thereasons
and theimportanceof GCPissummarisedin (Table2).

Table2: Reasonsfor GCP

Increased Ethical Awareness
Improved Triad Methods
Clinicd Tria Concept Better Understood
Public/Political Concernover Safety Aspects
FraudsandAccidentsduring Trials
Growing Research and Development Costs
Increasing Compstition
Mutual Recognition of Data
New Market Structure

Thereare 13 core principles of ICH-GCP and they areasfollows:

1. Clinicd tridsshould beconductedinaccordancewith ethicd principlesthat havetheir originintheDedlaration
of Helsinki, and that are cons stent with GCP and the appli cable regul atory requirement(s).

2. Beforeatrid isinitiated, foreseeabl e risks and inconveni ences should be weighed against anti cipated
benefit for theindividual trial subject and society. A trial should beinitiated and continued only if the
anticipated benefitsjudtify therisks.
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10.

11

12.

13.

Therights, safety and well-being of thetria subjects arethe most important considerationsand should
prevail over interest of scienceand society.

Theavailablenon-clinical and clinical information on aninvestigational product should be adequateto
support theproposed clinicd trid.

Clinical tridsshould bescientificaly sound, and described in clear, detailed protocol.

A tria should be conducted in compliance with the protocol that has received prior ingtitutional review
board (IRB)/ independent ethics committee (IEC) approval /favourable opinion.

The medical care given to, and medical decisions made on behalf of subjects should always be the
respons bility of aqualified physician or, when appropriate, of aqualified denti<t.

Eachindividual involvedin conducting atria should be qualified by education, training, and experienceto
perform hisor her respectivetask(s).

Fredy given informed consent should be obtained from every subject prior toclinica tria participation.

All clinicdl trial information should berecorded, handled, and stored inaway that allowsitsaccurate
reporting, interpretation and verification.

The confidentiality of recordsthat could identify subjects should be protected, respecting the privacy and
confidentidity rulesin accordancewith theapplicableregulatory requirement(s).

Investigational products should be manufactured, handled and stored in accordance with applicable Good
Manufacturing Practice (GMP). They should be used in accordance with the approved protocol.
Systemswith proceduresthat assurethe quality of every aspect of thetria should beimplemented.

These principlesare saf-explanatory and, when summari sed, smply mean:
All clinical trialsshould be conducted in accordance with ethica principles, sound scientific evidenceand

clear detail ed protocols. Thebenefitsof conducting trial sshould outweigh therisks. Therights, safety and well-
being of tria participantsare of paramount importance and these should be preserved by obtaining informed
consent and maintaining confidentiaity. The caremust be given by gppropriately quaified personnd with adequate
experience. Records should be easily accessible and retrievable for accurate reporting, verification and
interpretation. Investigationa products should be manufactured according to Good Manufacturing Practice(8).

Itisa soimportant to mentionthe participants of GCPinclinicd trialsand their respectiveresponsibilities.

Thesearesummarisedin (Table3).

Table 3: GCPparticipants

Regulatory Authorities Review submitted clinical dataand conduct inspections

The sponsor Company or institution/organization which takes responsibility for
initiation, management andfinancing of dinicd trid

The project monitor Usually appointed by sponsor

Theinvestigator Team leader. Responsiblefor conduct of clinica trid at thetrid site.

Thepharmacigt at tria location Responsiblefor maintenance, storage and dispensing of investigational
productseg. Drugsinclinica trids

Patients Human subjects

Ethical review board or Appointed by Ingtitution or if not availablethenthe

Committeefor protection of subjects | Authoritative Health Body in that Country will beresponsible

Committeetomonitor largetrids Overseas Sponsors eg. Drug Companies
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GCPIn theAsia Pacific Region

Sincethe conception of the | CH-GCP guidelines, many countriesin theAsia-Pacific region realised the
need toformulate guiddinesof their own based on theframework of theorigina guiddines[7]. Thisisclearly seen
in (Table4) that tabulatesthe adoption of GCPin our country and itsneighbours.

Table4: Table4 GCPAdoptionintheAsiaPacific Region

Origind ICH-GCP Guiddines| 1996
Singapore GCP 1998
Chinese GCP 1999
Maaysan GCP 1999, revised 2004
Thailand 2000
Indonesa 2001

InMalaysia, similar guidelineswereformulated in the wake of greater demand by the pharmaceutical
industry to conduct dinica tridsinthecountry. TheMaaysian Guiddinesfor GCPwasfirst publishedin October
1999 and the second edition was rel eased in January 2004. The guideline adoptsthe basi ¢ principle outlined by
theInternational Committee on Harmonization of Good Clinicd Practice (ICH-GCP) with somemodificationsto
suit local requirements[1,7].
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05. Phar macogenomicsof Adver se Durg Reactons

1. Pharmacogenomics of Adverse Durg Reactons

Background On Phar macogenetics

Atitsmogt basic, theterm pharmacogeneti cs describes any influencethat genetics can haveon drug therapy.
The newer term pharmacogenomicsis often used interchangeably with pharmacogenetics, but thereare some
subtledifferences. Pharmacogeneticsmainly ded swith Sngledrug-geneinteractions. In contrast, pharmacogenomics
incorporates genomicsand epigeneticstolook at theeffect of multiple geneson drug responses. Pharmacogenomics
isconsidered thefuture of drug therapy and isarapidly growing field in the area of precision (personalized)
medicine. illustrates how pharmacogenomic gpproaches have been used in drug hypersensitivity. Many factors
can determinewhether differencesin genetic polymorphismswill beclinicaly relevant.8 Thethergpeuticindex of
adrugisoneimportant factor. A polymorphism affecting the concentration of adrug that issafe over awiderange
of concentrationsisunlikely to haveaclinically relevant effect. However, if adrug hasanarrow therapeutic
window (eg, warfarin), minor variationsin concentrationsfrom polymorphismscould beimportant. If themetabolite
of adrug hasasimilar effect asthe parent drug, polymorphismsin the enzyme creating the metabolite are
unlikely to be important. If multiple metabolic or dimination pathwaysare present for adrug, theeffect of a
polymorphism affecting one pathway might also be negligible. Regarding drug hypersensitivity, polymorphisms
must not only be associated with asignificant risk but aso have adegree of specificity that would not eiminatea
large proportion of patientswho would unlikely be harmed by taking the drug.

History of Pharmacogentics

One of the earliest examples of pharmacogenetic observationsisfrom Pythagoras, who noted in 510 BC
that some subjectswould have an acuteillnessand even die after ingestion of favabeans.9 It wasnot until 1956
that we discovered that adeficiency in theenzyme glucose-6- phosphate dehydrogenase (G6PD) wasthe cause
of hemolytic anemia from ingestion of fava beans or drugs such as primaquine.10 Shortly after this,
pseudocholinesterase deficiency was discovered asagenetic causefor prolonged apneafrom anesthesiawith
succinylcholine. 11 Fig 2 showsatimeline of someimportant discoveries of pharmacogeneticsregarding ADRS.
Oneof themost well-known early examples of thegenetics of drug metabolism istheacetylation polymorphism.
Studiesfrom theearly 1950s observed that i soniazid, which was at thetime arecently introduced trestment for
tuberculos's, had marked differencesin excretion among patients. These differenceswere discovered to be
related to differences in a subject’s ability to convert isoniazid to acetylisoniazid, and *“slow acetylators” were
morelikely to have periphera neuropathy. These studiestriggered many further epidemiol ogic, pharmacol ogic,
and clinical studies in numerous countries, providing a model of how pharmacogenetic traits could be
anadyzed. Thisacetylation polymorphism asoinfluenced the metabolism of other drugs, including sulfonamides,
dapsone, hydralazine, procai namide, and many others. Many decades | ater, the molecul ar causes of thesetraits
were discovered.

Adversedrugreactions

An adversedrug reaction isaharmful reaction to amedicinegiven at the correct dose. Thereaction can
start soon after you take the medicine, or up to 2 weeks after you stop. An adverse drug reaction can cause
serious conditions such toxic epiderma necrolysis(TEN) and angphylaxis. TEN can causesevere skin damage.
Angphylaxis is a sudden, life-threatening reaction that needsimmediatetrestment. Ask your healthcare provider
for moreinformation on TEN, anaphylaxis, and other seriousreactions.
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Thereare severd termscommonly used to describe adverse effectsof drug therapy:

Anadversedrugreaction (ADR) isan unwanted or harmful reaction experienced followingtheadminigration
of adrug or combination of drugsunder normal conditionsof useandissuspected to berelated to thedrug.
AnADRwill usualy requirethe drug to bediscontinued or the dose reduced.

Anadverseevent isharm that occurswhile apatient istaking adrug, irrespective of whether thedrugis
suspected to be the cause.

A side-effect isany effect caused by adrug other than theintended therapeutic effect, whether beneficia,
neutral or harmful. The term “side-effect’ is often used interchangeably with ‘ADR’ although the former
usualy impliesan effect that islessharmful, predictable and may not even require discontinuation of therapy
(e.g. ankle oedemawith vasodilators).

Drug toxicity describes adverse effects of adrug that occur becausethe dose or plasmaconcentration has
risen abovethetherapeutic range, either unintentionaly or intentionaly (drug overdose).

Drug abuseisthe misuse of recreational or therapeutic drugsthat may |ead to addiction or dependence,
serious physiological injury (such as damage to kidneys, liver, heart), psychological harm (abnormal
behavior patterns, hallucinations, memory |oss), or degth.

Typesof Adver se Drug Reactions

types.

B wDd e

Adversedrug reactions (adverse effects) areany unwanted effectsof adrug. Thereare several different

Dose-related
Allergic
Idiosyncratic

Dose-related adver sedrug reactionsrepresent an exaggeration of the drug’s therapeutic effects. For
example, aperson taking adrug to reduce high blood pressure may feel dizzy or light-headed if thedrug
reduces blood pressuretoo much. A personwith diabetes may devel op weakness, sweating, nausea, and
palpitationsif insulin or another antidiabetic drug reducestheblood sugar level too much. This type of
adverse drug reaction is usudly predictable but sometimesunavoidable. It may occur if adrugdose is
too high (overdose reaction), if the personisunusually sensitiveto thedrug, or if another drug dowsthe
metabolism of thefirst drug and thusincreasesitsleve intheblood (see Drug Interactions). Dose-related
reactionsmay or may not beserious, but they arerel atively common.

Allergicdrugreactionsare not dose-related but require prior exposureto adrug. Allergic reactions
develop when the body’s immune system develops an inappropriate reaction to a drug (sometimes referred
to assengtization). After apersonissengtized, later exposuresto thedrug produce oneof severd different
typesof alergic reaction. Sometimes doctors do skinteststo help predict dlergic drug reactions.

Idiosyncratic adverse drug reactions result from mechanisms that are not currently understood.
Thistypeof adverse drug reaction is largely unpredictable. Examplesof such adversedrug reactions
include rashes, jaundice, anemia, adecrease inthe whiteblood cell count, kidney damage, and nerve
injury that may impair vision or hearing. These reactionstend to bemore seriousbut typically occur ina
very smal number of people. Affected people may havegenetic differencesintheway their body metabolizes
or respondsto drugs.

Some adverse drug reactions are not related to the drug’s therapeutic effect but are usually predictable,
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because the mechanismsinvolved arelargely understood. For example, ssomach irritation and bleeding often
occur in peoplewho regularly useaspirin or other nonsteroida anti- inflammatory drugs (NSAIDS). Thereason
isthat these drugsreduce the production of prostaglandins, which help protect the digestivetract from stomach

acid.

SignsAnd Symptoms Of An Adver se Drug Reaction

Mild symptomsincludered, itchy, flaky, or swollen skin. You may have aflat, red areaonyour skin that
iscovered with small bumps. You may also havehives.

Severesymptomsinclude skinthat blistersor pedls, vision problems, and severe swelling or itching.
Severereactionsincludeconditionssuch astoxicepidermal necrolysis(TEN). Ask your hedthcare provider
for moreinformation on TEN and other serious conditions.

Anaphylaxis symptoms include throat tightness, trouble breathing, tingling, dizziness, and wheezing.
Anagphylaxisisasudden, life-threatening reaction that needsimmediate trestment. Anagphylaxismay occur
if you exercise after exposureto another trigger, such asafter youtakean antibiotic.

Adver se Drug Reaction Diagnosed

Your hedthcareprovider will ask about your medical history and alergies. You may need additional testing

if you devel oped anaphylaxis after you were exposed to atrigger and then exercised. Thisiscalled exercise-
induced anaphylaxis. Medicinescan beatrigger. You may also need any of thefollowing:

A patch test meansasmall amount of thedrugisput on your skin. Theareaiscovered with apatch that
staysonfor 2 days. Thenyour healthcare provider will check your skinfor areaction.

A skin prick test meansasmall drop of thedrug isput on your forearm and your skinispricked witha
needle. Your healthcareprovider will watch for areaction.

Anintrader mal test meansasmall amount of liquid containing thedrugis put under the surface of your
skin. Your hedlthcare provider will watch for areaction.

Adrugprovocation test isalso known asachallengetest. Your hedlthcare provider givesyou increasing
doses of thedrug and watchesfor areaction.

AdverseDrug Reaction Treated

Antihistamines decrease mild symptomssuch asitching or arash.
Epinephrineismedicineusedtotreat severealergic reactionssuch asanaphylaxis.
Seroidsreduceinflammeation.

Desengtization may bedoneafter you haveareaction, if you need to betreated with thedrug again. Your
healthcare provider will give you small doses of the drug over afew hours. Hewill treat any allergic
reaction that you have. Thedoseisincreased alittleat atimeuntil thefull doseisreached and thedrug
stopscausingandlergicreaction.

Phar macokinetic Parameters

Pharmacodynamics.
Haf LifeTime
Drug Concentration.
Bioavailability.
Toxiaty.
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Phar macodynamics

Indrug discovery trids, thepotential for amolecul eto do harm to an organism must beknown accurately.
Understanding how asubstance under investigation behaves onceinthebody informsthedesign of clinical trids
and providesinva uabledatafor therel ease of new drugsonto the market. Onefield of study which canhelpto
inform drug discovery and design ispharmacodynamics.

But what ispharmacodynamics? Thisarticlewill provideabrief overview of thesubject and how itisused
indrug discovery preclinical trids. A brief discussion on current researchintoincreasing the scaability of PK/PD
(pharmacokinetic/pharmacodynamic) models, which arecommonly used in preclinical studies, will a'so be
presented.

Pharmacodynamics — an overview

Pharmacodynamics (PD and pharmacokinetics (PK) constitute the two main branches of pharmacol ogy.
Pharmacodynamics studies the biological and physiological effects of drugs on an organism, whereas
pharmacokinetics studies how the organi sm affectsthe drug. Pharmacodynamicsand pharmacokineticsare often
combined in PK/PD models. Thesemode sareused extensively in preclinical trids.

Both pharmacodynamics and pharmacokineticstogether influencefactors such asdosing, drug benefits,
and adverse effects. Pharmacodynamics places particular emphasi s on dose-responserel ationships, which are
the relati onshi ps between the concentration of adrug and itseffect, whether negativeor positive, upontheorganism.

Negative/undesirable effectsinclude the increased probability of cell mutation (otherwise known as
carcinogenic activity), induced physiol ogica damage, abnormal chronic conditions, adversereproductiveeffects,
and lethality. Therefore, knowledge of a drug’s behavior is absolutely vital in drug development studies.

Multicellular Pharmacodynamics

Recently, pharmacodynamic concepts have been expanded toinclude multicellular pharmacodynamics
(MCPD). MCPD concepts help researchersto understand the dynamic and stati ¢ rel ationshi ps between drugs
and multicellular four-dimensional organization in organisms. In this way, a drug’s action upon a minimal
multicellular system can be studied bothinvivoandinsilico.

Phar macodynamics Studies

Successful drug candidatesfor clinical development requireasafe and effective dosing regimen. Drug
candidatesmust beableto distributeto the site of action and have sufficient duration of pharmacol ogical response
plus an acceptabl e safety profile. Pharmacol ogy studies have been performed worldwidefor decades aspart of
the nonclinical eva uation of pharmaceuticasfor human use. Since pharmacol ogic responseisafunction of both
drug affinity for amolecular target aswel | asthe determinantsof drug distributionto thetarget, pharmacodynamics
characterizations areimportant considerations when defining adosing regimen. In vivo safety pharmacol ogy
studies should be designed to precisely definethe dose-response rel ationshi p of the adverse effect observed.

Pharmacodynamics Services at Creative Biolabs

Many PD and PK factorsaffect theclinica evauation of respiratory diseasedrugs. Therouteof adminigtration
and duration of treatment are variablesthat haveimpacts on the study outcome. Dueto metabolic differencesand
PD factors, varying resultsmay be obtained relying on whether drugsare oraly or intravenoudy administered.
Creative Biolabs has strong abilities to provide various pharmacol ogical assessments to determine the PD
characteristics and metabolic profiles of adrug, enabling the most efficient testing protocol sfor this potential
agent.
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Administration

Prascription . *™exe o
"""""" > Dose
e Bioavailability
Pharmacokinetics absorption |
first pass metabolism
C learance + activation
metabolism
excelion. == Concentration
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diffusion
transport

concentration at target

Pharmacodynamics

physiological effect/s

affinity to target

molecular effect/s

Patient
health <--- Effects

Fig.1 From prescriptionto patient heal th - mapping the medicineto the patient.
e Cédl-based in vitro pharmacodynamics
e Tissue/Organ bath assays
We can provide mature biological models that are independent of the systemic influence on in vivo
preparations. Tissue or organ model s have been established for studies on respiratory disease drugs (tracheal
rings; phrenic digphragm; pulmonary arterid smooth muscle; lung parenchyma; bronchi).
e Dosingsimulations
e Preclinical profiling
We can performvarietiesof dataanalysisasrequired, including PK, drug-drug interaction (DDI), multiple
ascending dose (MAD), single ascending dose (SAD), thorough QT (TQT), food effect, etc.

¢ Risk analysis
By integrating PD mode swith pre-clinica data, b >
we can offer probabilistic risk analysisto weed out o |

weak candidatesbeforeclinical trialsand makethe
development of respiratory diseasedrug moreefficient.
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Pharmacodynamics (PD) isthe study of the physiologic and biochemical effects of drugs (especially
pharmaceutical drugs) and to discover how the drug affects the organism. Pharmacodynamics particularly
emphasizeson dose-responserel ationships, in other words, the rel ationshi ps between drug concentration and its
effect. It dedicatesto determining the dose, duration of theeffect in clinica use. Usudly, anima modelsarebuilt
to conduct research on the drug discovery and devel opment program. Currently, anima mode sthat mimic various
human diseases provide an opportunity to better investigate pharmacol ogy and pharmacodynamics, and to
anticipatetheclinical and adverseresponsesto drugsin humans. Animal models inthe pharmacodynamics
eva uation play asignificantly important rolein preclinical assessments of new agents, dos ng optimization for
thosethat areclinically approved, and setting or confirming susceptibility breakpoints.
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CreativeBiolabsoffersabroad variety of standard disease modelsfor our worldwideclients. With years
of experiencein thefield of pharmacol ogy and pharmacodynamics studiesaswel | asexcel lent professond skills,
our scientistsare proud to hel p you identify the most appropriate disease modelsfor your research of interest.
And you can also explore our extensive and bro ad- based library of animal model sto find the one you need.

Followingisthelist of available disease modelsin Cr eative Biolabs, which areused in different waysto
explore human disease.

Half-Life

Why useatermlike half-liferather than lifetime? The answer can befound by examining Figure 1, which
shows how the number of radioactive nuclei in asample decreaseswith time. Thetimein which half of the
original number of nuclei decay isdefined asthe half-life, t1/2. Half of theremaining nuclel decay inthe next
half-life. Further, hdf of that amount decaysinthefollowing haf-life. Therefore, the number of radioactivenucle
decreasesfrom N to N2N2 inonehalf-life, then to N4N4in the next, and to N8N8in the next, and so on.
If Nis a large number, then many haf-lives (not just two) passbeforedl of the nuclel decay. Nuclear decay is
an exampleof apurely statistical process. A more precisedefinition of half-lifeisthat each nucleushasa50%
chanceof living for atimeequal toonehalf-lifetl/2. Thus, if Nisreasonably large, half of theorigina nuclei
decay inatimeof onehaf-life. If anindividual nucleus makesit through that time, it still hasa50% chance of
surviving through another haf-life. Evenif it happensto makeit through hundreds of half-lives, it still hasa50%
chance of surviving through one more. The probability of decay isthe same no matter when you start counting.
Thisislikerandom coin flipping. The chance of headsis50%, no matter what has happened before.
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Figure 1. Radioactive decay reducesthe number of radioactivenuclei over time. Inonehdf- lifetl/2, the
number decreasesto half of itsorigina value. Half of what remainsdecay inthenext half-life, and haf of those
inthenext, and so on. Thisisan exponentia decay, as seenin the graph of thenumber of nucle present asa
functionof time,

Thereisatremendousrangeinthe half-lives of variousnuclides, from as short as 10”23 sfor the most
unstable, tomorethan 1016 y for theleast unstable, or about 46 orders of magnitude. Nuclideswith the shortest
half-livesarethosefor which thenucl ear forcesareleast attractive, anindication of the extent to which the nuclear
force can depend on the particular combination of neutronsand protons. The concept of haf-lifeisapplicableto
other subatomic particles, aswill bediscussed in Particle Physics. It isalso applicable to the decay of excited
gatesinatomsand nucle. Thefollowing equation givesthe quantitativerel ationship between theorigind number
of nuclel present at time zero (NO) and the number (N) at alater timet: N = NOe’At, wheree=2.71828... is the
base of the naturd logarithm, and A isthe decay constant for the nuclide. Theshorter the haf-life, thelarger isthe
valueof A, and thefaster the exponentia €At decreaseswith time. Therelationship between the decay constant
Aandthehalf- lifetl/2is

A=In(2)t1/2H70.693t1/2A=Ina (2)t1/2H"0.693t1/2.

To seehow thenumber of nude declinestohdf itsorigind valueinonehdf-life, lett=t1/2 intheexponentid
intheequation N=NOe"At. ThisgivesN =NOe”At = N0e”0.693 = 0.500NO. For integral numbersof half-lives,
you canjust dividetheorigina number by 2 over and over again, rather than using the exponentia relationship.
For example, if ten half-liveshave passed, we divide N by 2 tentimes. Thisreducesit to N1024N1024. For an
arbitrary time, not just amultipleof the haf-life, theexponentid relationship must beused.

Radioactive dating is a clever use of naturally occurring radioactivity. Its most famousapplication
is carbon-14 dating. Carbon-14 has a haf-life of 5730 years and is produced in anuclear reaction induced
when solar neutrinos strike 14N inthe atmosphere. Radi oactive carbon hasthe same chemistry as stable carbon,
and so it mixesinto the ecosphere, whereit isconsumed and becomes part of every living organism. Carbon-14
hasan abundanceof 1.3 partsper trillionof norma carbon. Thus, if you know the number of carbon nuclel
in an object (perhaps determined by mass and Avogadro’s number), you multiply that number by 1.3 x 1012
to find the number of 14C nucle intheobject. When an organismdies, carbon exchangewith the environment
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ceases, and 14C isnot replenished asit decays. By comparing the abundance of 14C in an artifact, such as
mummy wrappings, with the normal abundance in living tissue, it is possible to determine the artifact’s age (or time
sincedegth). Carbon-14 dating can be used for biological tissuesasold as 50 or 60 thousand years, but ismost
accuratefor younger samples, sincetheabundanceof 14C nucle inthemisgrester. Very old biological materids
containno 14C a dl. Thereareinstancesin which thedate of an artifact can be determined by other means, such
ashistorical knowledge or tree-ring counting. These cross-references have confirmed thevalidity of carbon-14
dating and permitted usto calibratethe technique as well. Carbon-14 dating revolutionized parts of
archaeology and isof suchimportancethat it earned the 1960 Nobel Prizein chemistry for itsdevel oper, the
American chemist Willard Libby (1908-1980).

Drug Concentrations
Exponential functions can be used to model the concentration of adrug in a patient’s body. Suppose the
concentration of Drug X in a patient’s bloodstream is modeled by,
C®=C,e-rt,

where C (t) representsthe concentration at timet (in hours), C, isthe concentration of the drug in the
blood immediately after injection, andr > Qisaconstant indicating theremoval of thedrug by the body through
metabolism and/or excretion. Therate constant r hasunitsof L/time (1/hr). Itisimportant to notethat thismodel
assumesthat the blood concentration of thedrug (C, ) peaksimmediately when thedrugisinjected.
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Time after taking DOrug
Drug Bioavailability
Bioavalability referstotheextent and rate at which theactivemoiety (drug or metabolite) enterssystemic
circulation, thereby accessingthesite of action.

Bioavailability of adrugislargely determined by the properties of thedosageform, which depend partly
on its design and manufacture. Differencesin bioavailability among formulations of agiven drug can have
clinica sgnificance; thus, knowing whether drug formulationsareequivaentisessentid.

Chemical equivalenceindicatesthat drug products contain the sameactive compound in thesame amount
and meet current officid standards; however, inactive ingredients in drug productsmay differ. Bioequivalence
indicatesthat the drug products, when givento the same patient in the same dosage regimen, result in equiva ent
concentrations of drug in plasmaand tissues. Ther apeutic equivalenceindicatesthat drug products, when
given to the same patient in the same dosage regimen, have the sametherapeutic and adverse effects.

Bioequiva ent products are expected to be therapeutically equival ent. Therapeutic nonequiva ence (eg,
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more adverse effects, less efficacy) isusually discovered during long-term treatment when patientswho are
stabilized on oneformulation are given anonequiva ent substitute.

Sometimes therapeutic equivaence is possible despite differences in bioavailability. For example, the
therapeutic index (ratio of the minimum toxic concentration to the median effective concentration) of
penicillinisso widethat efficacy and safety are usually not affected by the moderate differences in plasma
concentration due to bioavailability differences inpenicillin products. Incontrast, for drugswitharelatively
narrow therapeutic index, bioavailability differences may cause substantial thergpeutic nonequivalence.

(Seedso Overview of Pharmacokinetics.)

Causes of low bioavailability

Ordly administered drugs must passthrough theintestind wall andthentheporta circulationtotheliver;
both arecommon sites of firgt-passmetabolism (metabolism that occursbeforeadrug reachessystemic circuleion).
Thus, many drugs may be metabolized before adequate plasmaconcentrationsarereached. Low bioavailability
ismost common with oral dosageformsof poorly water-soluble, slowly absorbed drugs.

Insufficient timefor absorptioninthegastrointestinal (Gl) tract isacommon causeof low bioavailability. If
the drug does not dissolve readily or cannot penetrate the epithelial membrane(eg, if itishighlyionized
and polar), timeat the absorption sitemay beinsufficient. In such cases, bioavaillability tendsto behighly variable
aswdl aslow.

Age, e, physica activity, genetic phenotype, stress, disorders(eg, achlorhydria, ma absorption syndromes),
or previous Gl surgery (eg, bariatric surgery) can also affect drug bioavailability.

Chemicd reactionsthat reduce absorption can decrease biocavail ability. They includeformation of acomplex
(eg, between tetracyclineand polyvalent metal ions), hydrolysis by gastric acid or digestive enzymes (eg,
penicillinand chloramphenicol pamitatehydrolyss), conjugationinthe intestind wall (eg, sulfoconjugation of
isoproterenol), adsorption to other drugs(eg, digoxin to cholestyramine), and metabolism by luminal
microflora
Assessing bioavailability

Bioavailability is usually assessed by determining the area under the plasma concentration—time curve
(AUC—see figure Representative plasma concentration—-time relationship after asingle ora...). The most
reliable measure of a drug’s bioavailability is AUC. AUC is directly proportional to the total amount of unchanged
drugthat reachessystemiccirculation. Drug products may be considered bioequivalent in extent and rate of
absorption if their plasmaconcentration curves areessentia ly superimposable.

Representative plasma concentration—time relationship after a single oral dose of a hypothetical drug
Time of maximum
drug concentration

l ____ Maximum (peak)
drug concentration

—_—

= Plasma drug
% concentration
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P asmadrug concentration increaseswith extent of absorption; themaximum (peak) plasmaconcentration
isreached when drug elimination rate equal sabsorption rate. Bioavailability determinationsbased on the peak
plasmaconcentrati on can be mid eading because drug €imination beginsas soon asthe drug entersthe bloodstream.
Peak time (when maximum plasmadrug concentration occurs) isthemost widdy used generd index of absorption
rate; the slower the absorption, thelater the peak time.

For drugs excreted primarily unchanged in urine, bioavailability can be estimated by measuring
thetotal amount of drug excreted after asingledose. Idedly, urineiscollected over aperiod of 7to 10 dimination
half-livesfor complete urinary recovery of the absorbed drug. After multiple dosing, biocavailability may be
estimated by measuring unchanged drugrecovered from urineover a24-hour period under steady-state
conditions.

Drug Toxicity

Drugtoxicity refersto thelevel of damage that acompound can causeto an organism. Thetoxic effectsof
adrug are dose-dependent and can affect an entire system asin the CNS or aspecific organ such astheliver.
Toxicity isthedegreetowhichachemica substanceor aparticular mixture of substances can damagean organism.
A toxic reaction occurswhen insect or spider venom actslike apoison inthe body. Thistype of reaction can
occur from onebite or sting fromahighly toxicinsect or spider, or from multiple bitesor stingsfrominsectsor
spiders not normally considered poisonous. Your age, weight, and state of health al so affect your outcome.
Poisoning can cause short-term effects, like askin rash or brief illness. In serious cases, it can cause brain
damage, acoma, or death. Ethanol intoxication isthe commonest type of acute poisoning and suicide by medical
drug overdoseisthe commonest type of suicide by poisoning. Degth from acute poisoningismost commonly the
result of either smokeinhalation or illegal drug use. If so, you could be putting yourself at risk for an accidenta
overdose of an over-the- counter (OTC) painor fever medicine. Painrelief medication isgeneradly safe if
taken asdirected. But taking too much of these medicinescan lead to liver damage, stomach bleeding, and

kidney disease.

+ driven by MoT hypothesis, to overcome
liabilires. H

E Hazard prediction, broad application of
| qualitative and semi-quantitative models to
{understand early about potential liabilites.

+  Impurity assessment |
+ ADME/Tox and (off-Jtarget toxicity

+ Secondary pharmacology prediction

= Safety/hazard endpoints

* Computational systems toxicology

* Biological & medical image analysis

Themogt toxic recreationa drugs, such asGHB (gamma-hydroxybutyrate) and heroin, havealetha dose
lessthan 10timestheir typical effectivedose. By definition, atoxic rel ationship isarelationship characterized by
behaviorsonthepart of thetoxic partner that are emotionaly and, not infrequently, physically damaging to their
partner. A toxicrelationshipis characteri zed by insecurity, salf-centeredness, dominance, control. Sideeffectisan
undesirablephysica symptom caused by taking adrug or undergoing amedical trestment or therapy. S deeffects
can range from relatively minor symptoms—such as drowsiness or an upset stomach—to serious effects such as
liver damage, and sometimeseven life-threatening or potentidly fata effects. The prognosisdependsupon
thelength and degree of exposureand thesaverity of neurologicd injury. In someinstances, exposureto neurotoxins
or neurotoxicants can befatal. In others, patients may survive but not fully recover. In other situations, many
individuals recover completely after treatment. Thallium’s toxicity has led to its use (now discontinued in many

69



countries) as arat and ant poison. It has been called the “poisoner’s poison” since it is colorless, odorless, and
tasteless; itsd ow-acting, painful and wide-ranging symptomsare often suggestive of ahost of other illnessesand
conditions. Overmedication isan overutili zation of medication wherein apatient takes unnecessary or excessive
medications. Persons who feel that they are overmedicated tend to not to follow their physician’s instructions for
taking their medication. An allergy meansyour body seesthe medicineasharmful. It rejectsthedrug with an
alergicreaction. Thismay bemild or strong. It can happen afew hours after you take the drug or not until 2
weekslater. Drug toxicity may occur when aperson has consumed adose of adrug that istoo high for themto
handle. It may also occur when the person’s liver and/or kidneys are unable to function properly and get the drug
out of the bloodstream. Thiscan causeit to build up over timeuntil it startsto cause problems.Jthetoxicity
depends on avariety of factors: dose, duration and route of exposure (see Module Two), shape and
gructure of the chemical itsdlf, andindividual humanfactors. Body by inhaation (breething), ingestion (eating),
or absorption, or by direct contact with achemical. Humans, animals, or plants; apoi son. Environmental toxins
canimpact the devel oping brain through various mechanisms. Sometoxins, such asmercury, causecell death
and ater cell migration and cell proliferation (101, 104). Lead disrupts neurotransmission,
synaptogenesis, and synaptictrimming (101, 104, 110). Natura toxinsare chemicalsthat are naturaly produced
by living organisms. Thesetoxinsare not harmful to the organismsthemsel ves but they may betoxicto other
creatures, including humans, when eaten. Mycotoxinsaretoxic chemica productsformed by fungi that can grow
on cropsinthefield or after harvest. Storepotential poisonsintheir original containers. Do not transfer themto
food containerslikemilk jugs, coffee cans, or sodabottles. Keepfood and potentia poisonsseparate; storethem
indifferent cabinets. Botulinum toxin. Scientistsdiffer about therelativetoxicitiesof substances, but they seemto
agreethat botulinumtoxin, produced by anaerobic bacteria, isthe most toxic substance known. ItsLD50istiny
—at most 1 nanogram per kilogram can kill ahuman. Atoxin is a poisonous substance produced within living cells
or organisms; synthetic toxicants created by artificial processesarethusexcluded. Toxinsvary greatly intheir
toxicity, ranging from usualy minor (such as a bee sting) to dmost immediately deadly (such asbotulinum
toxin). Both typesof d mondsbitter and sweet have amygdalin, achemica compound that canturninto cyanide,
but bitter amonds have the highest levelsby far. Carbon monoxide (CO) causesthe most nondrug poisoning
deaths inthe United States. Household products, such as cleaning agents, personal careand topical products,
and pesticides, areamong thetop ten substances responsiblefor poi soning exposures annual ly. Pharmacol ogy
dedlswithdrugsand their chemical propertiesor characterigtics, their mode of action, thephysiologica response
to drugs, and theclinical usesof drugs.

Toxicity

Meurotoxicity

(Mefloquine

Tetracyclines

Quinine)
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Pharmacol ogy intersects with toxicol ogy when the physiol ogical responseto adrugisan adverse effect.
Toxicology isoften regarded asthe science of poisonsor poisoning, but developing astrict definition for poison
isproblematic. A poisonisany substance, including any drug that hasthe capacity to harm aliving organism. The
Renai ssance physi cian Paracel sus (1493-1541) isfamously credited with offering the phil osophical definition of
poisons: “What is there that is not poison? All things are poison and nothing is without poison. Solely the dose
determines that a thing is not a poison.” However, poisoning inherently implies that damaging physiological
effectsresult from exposureto pharmaceuticals, illicit drugs, or chemicas. So each druginthe pharmacopeiaisa
potential poison, and individual dose-, situation-, environment-, and gene- related factors contribute to adrug’s
ability to achieveitsadversepotentid.

2. Drug Safety Evaluationa In Special Population
2.1 Pediatrics

Pediatricsisthe branch of medicine dealing with the health and medical care of infants, children, and
adolescents from birth up to the age of 18. The word “paediatrics” means “healer of children”; they are
derived from two Greek words: (pais= child) and (iatros = doctor or healer). Pagdiatrics is arelatively new
medical specialty, developing only in the mid-19th century. Abraham Jacobi (1830-1919) is known as the
father of paediatrics.

What doesapediatrician do?

Apaediatrician is a child’s physician who provides not only medical care for children who are acutely or
chronicallyill but also preventive hedth servicesfor healthy children. A paediatrician managesphysicad, mental,
and emotiona well-being of the children under their care at every stage of development, in both sicknessand
hedith.

Aimsof pediatrics

Theamsof the study of paediatricsisto reduceinfant and child rate of deaths, control the spread of
infectiousdisease, promote healthy lifestylesfor along disease-freelife and hel p ease the problemsof children
and adol escentswith chronic conditions.

Paediatriciansdiagnoseand treat severd conditionsamong childrenincluding:

e inuries
e infections
e genetic and congenitd conditions
e cancers
e organdiseasesand dysfunctions
Paediatricsisconcerned not only about immedi ate management of theill child but alsolongterm effectson

quality of life, disability and survival. Paediatricians are involved with the prevention, early detection, and
management of problemsincluding:

Related Stories
e Shiftingrespiratory carestrategiesfor preterminfants could lead toimproved health outcomes
e Theimpact of COVID-19ondidysispatients

e GenevariantinAfrican Americans contributesto unnecessary bone marrow biopsies
e developmental delaysand disorders
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behaviora problems

functional disabilities

socid stresses

mental disordersincluding depression and anxiety disorders

Collaboration with other specialists
Peaediatricsisacollaborative speciaty. Paediatricians need to work closely with other medica speciaists
and hedthcare professiona sand subspecidists of paediatricsto help childrenwith problems.

How doespediatricsdiffer from adult medicine?
Peediatricsisdifferent from adult medicinein morewaysthan one. Thesmaller body of aninfant or neonate

or achildissubstantidly different physiologicaly from that of an adult. Sotreating childrenisnot liketreating a
miniatureadullt.

Congenital defects, genetic variance, and developmental issuesare of greater concern to pediatriciansthan
physicianstreating adults. In addition, thereare severd legd issuesin paediatrics. Children are minors and, in
most jurisdictions, cannot make decisionsfor themselves. Theissuesof guardianship, privacy, lega respongbility
and informed consent should be considered in every pediatric procedure.

Training

A paediatricianisa graduatefroma medica schoal first. Heor shebeing aprimary carepaediatrician then
completesthreeyearsof educationin an accredited pediatric residency program. They learn about caring for
infant, child, adolescent, and young adultsduring thisperiod.

Following the pediatric residency, thepediatrician is eligible for board certification by theAmerican
Board of Paedliatricswith successful completion of acomprehensivewritten examination. Recertificationisrequired
every sevenyears.

Subspecialitiesin pediatrics

Subspeciditiesin pediatricsinclude:

e pediatric cardiology
e critical caremedicine
e endocrinology

e (gastroenterology

e hematology

e neonatd medicine

e nephrology etc.

2.2 Pregnanceand L actation

Pregnancy occurs when a sperm fertilizes an egg after it’s released from the ovary during ovulation. The
fertilized egg then travelsdown into the uterus, whereimpl antation occurs. A successful implantation resultsin
pregnancy.

On average, afull-term pregnancy lasts 40 weeks. There are many factorsthat can affect apregnancy.
Women who receive an early pregnancy diagnosisand prenatal careare morelikely to experience ahealthy
pregnancy and givebirth to ahealthy baby.
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Knowing what to expect during thefull pregnancy term isimportant for monitoring both your hedlthandthe
health of the baby. If you’d like to prevent pregnancy, there are also effective forms of birth control you should
keepinmind.

Symptomsof pregnancy

You may notice some signs and symptoms before you even take a pregnancy test. Otherswill appear
weeks|ater, asyour hormonelevelschange.
Missed period

A missed periodisoneof theearliest symptomsof pregnancy (and maybethe most classic one). However,
amissed period doesn’t necessarily mean you’re pregnant, especially if your cycle tends to be irregular.

There aremany hed th conditions other than pregnancy that can causealate or missed period.
Headache

Headaches are common in early pregnancy. They’re usually caused by altered hormone levels and
increased blood volume. Contact your doctor if your headaches don’t go away or are especially painful.

Spotting

Somewomen may experiencelight bleeding and spotting in early pregnancy. Thisbleedingismost often
theresult of implantation. Implantation usudly occurs oneto two weeks after fertilization.

Early pregnancy bleeding can a so result from relatively minor conditionssuch asaninfection or irritation.
Thelatter often affectsthe surface of thecervix (whichisvery sensitive during pregnancy).

Bleeding can d o sometimessignd aseriouspregnancy complication, such asmiscarriage, ectopic pregnancy,
or placenta previa. Always contact your doctor if you’re concerned.
Weight gain

You can expect to gain between 1 and 4 poundsin your first few months of pregnancy. Weight gain
becomes more noti ceabl etoward the beginning of your second trimester.

Pregnancy-induced hypertension
High blood pressure, or hypertension, sometimes devel ops during pregnancy. A number of factorscan
increaseyour risk, including:
e beingoverweight or obese
e Smoking
e havingaprior history or afamily history of pregnancy-induced hypertension
Heartburn
Hormonesrel eased during pregnancy can sometimesrelax the valve between your ssomach and esophagus.
When stomach acid leaksout, thiscan result in heartburn.
Condtipation
Hormone changes during early pregnancy can slow down your digestive system. Asaresult, you may
become constipated.
Cramps
Asthemusclesinyour uterus beginto stretch and expand, you may fed apulling sensation that resembles
menstrual cramps. If spotting or bleeding occursalongside your cramps, it could signal amiscarriage or an
ectopic pregnancy.
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Back pain

Hormones and stresson the muscles arethe biggest causes of back painin early pregnancy. Later on, your
increased wei ght and shifted center of gravity may add to your back pain. Around half of al pregnant women
report back pain during their pregnancy.
Anemia

Pregnant women have an increased risk of anemia, which causes symptoms such aslightheadednessand
dizziness

Thecondition can lead to premature birth and low birthweight. Prenata careusualy involvesscreeningfor
anemia
Depression

Between 14 and 23 percent of dl pregnant women devel op depression during their pregnancy. The many
biologica and emotiond changesyou experience can be contributing causes.

Be sure to tell your doctor if you don’t feel like your usual self.

Insomnia

Insomnia isanother common symptom of early pregnancy. Stress, physical discomfort, and hormonal
changes can be contributing causes. A balanced diet, good deep habits, and yogastretchescan dl helpyou get a
good night’s sleep.

Breast changes

Breast changes are one of the first noticeable signs of pregnancy. Even before you’re far enough along for
apositivetest, your breastsmay begintofeel tender, swollen, and generally heavy or full. Your nipplesmay aso
becomelarger and more sengitive, and the areol ae may darken.

Acne

Because of increased androgen hormones, many women experience acnein early pregnancy. These
hormones can make your skin oilier, which can clog pores. Pregnancy acneisusualy temporary and clearsup
after the baby isborn.

Vomiting
Vomiting is acomponent of “morning sickness,” a common symptom that usually appears within the first
four months. Morning sickness is often the first sign that you’re pregnant. Increased hormones during early
pregnancy arethe main cause.
Hippain
Hip painiscommon during pregnancy and tendsto increasein late pregnancy. It can haveavariety of
causes, induding:
e pressureonyour ligaments
e Siidica
e changesinyour posture
e aheavier uterus

Diarrhea
Diarrheaand other digestive difficulties occur frequently during pregnancy. Hormone changes, adifferent
diet, and added stressare d| possible explanations. If diarrhealasts more than afew days, contact your doctor to
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make sure you don’t become dehydrated.

Pregnancy week by week

Pregnancy weeksaregrouped into threetrimesters, each onewith medica milestonesfor both you andthe
baby.
First trimester

A baby growsrapidly during thefirst trimester (weeks 1to 12). Thefetus beginsdeveloping their brain,
spinal cord, and organs. The baby’s heart will also begin to beat.

Duringthefirst trimester, the probability of a miscarriageis relaively high. According totheAmerican
College of Obstetricians and Gynecologists (ACOG), it’s estimated that about 1 in 10 pregnancies end in
miscarriage, and that about 85 percent of these occur inthefirst trimester.

Seek immediate hel pif you experience thesymptoms of miscarriage.

Second trimester
During thesecond trimester of pregnancy (weeks 13to 27), your hedthcareprovider will likely performan
anatomy scan ultrasound.

This test checks the fetus’s body for any developmental abnormalities. The test results can also reveal the
sex of your baby, if you wish tofind out before the baby isborn.

You’ll probably begin to feel your baby move, kick, and punch inside of your uterus.

After 23 weeks, ababy inuterois considered “viable.” This means that it could survive living outside of
your womb. Babiesborn this early often have serious medical issues. Your baby hasamuch better chance of
being born hedthy thelonger you are ableto carry the pregnancy.

Thirdtrimester
During thethird trimester (weeks28t040), your weight gain will accel erate, and you may feel moretired.

Your baby can now senselight aswell asopen and closetheir eyes. Their bonesare a so formed.

As labor approaches, you may feel pelvic discomfort, and your feet may swell. Contractions that don’t
lead to labor, known as Braxton-Hicks contractions, may start to occur in the weeksbefore you ddliver.

Thebottomline

Every pregnancy isdifferent, but devel opmentswill most likely occur within thisgenerd timeframe. Find
out more about the changes you and your baby will undergo throughout thetrimestersand signup for our
I’m Expecting newsletter to receive week-by-week pregnancy guidance.

Pregnancy tests

Home pregnancy testsare very accurate after thefirst day of your missed period. If you get apositiveresult
on ahome pregnancy test, you shoul d schedul ean gppoi ntment with your doctor right away. An ultrasound will be
used to confirm and date your pregnancy.

Pregnancy is diagnosed by measuring the body’s levels of human chorionic gonadotropin (hCG). Also
referred to asthe pregnancy hormone, hCG is produced upon implantation. However, it may not be detected
until after youmissaperiod.

After youmiss aperiod, hCG levels increaserapidly. hCG is detected through either aurineor ablood
test.
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Urine tests may be provided at a doctor’s office, and they’re the same as the tests you can take at home.

Blood tests can be performedin alaboratory. hCG blood testsare about as accurate as home pregnancy
tests. Thedifferenceisthat blood tests may be ordered as soon assix days after ovulation.

The sooner you can confirm you’re pregnant, the better. An early diagnosis will allow you to take better
care of your baby’s health. Get more information on pregnancy tests, such as tips for avoiding a “false negative”
result.

Pregnancy and vaginal discharge
Anincreaseinvagind dischargeisoneof theearliest Sgnsof pregnancy. Your production of dischargemay
increase as early as one to two weeks after conception, before you’ve even missed a period.

As your pregnancy progresses, you’ll continue to produce increasing amounts of discharge. The discharge
will also tend to become thicker and occur more frequently. It’s usually heaviest at the end of your pregnancy.

During thefinal weeksof your pregnancy, your discharge may contain streaks of thick mucusand blood.
Thisis called “the bloody show.” It can be an early sign of labor. You should let your doctor know if you have any
bleeding.

Normal vaginal discharge, or leukorrhea, is thin and either clear or milky white. It’s also mild- smelling.
If your discharge is yellow, green, or gray with a strong, unpleasant odor, it’s considered abnormal.

Abnormal discharge can be a sign of an infection or a problem with your pregnancy, especially if there’s redness,
itching, or vulvar swelling.

If you think you haveabnormal vagina discharge, let your healthcare provider know immediately. Learn
more about vagina discharge during pregnancy.
Pregnancy and urinary tract infections(UTIs)

Urinary tract infections (UTIs) are one of the most common compli cations women experience during
pregnancy. Bacteria can get inside awoman’s urethra, or urinary tract, and can move up into the bladder. The
fetus puts added pressure on the bladder, which can cause the bacteriato betrapped, causing aninfection.

Symptomsof aUTI usualy includepainand burning or frequent urination. You may aso experience:

e cloudy or blood-tinged urine
e pevicpan
e |owerback pan
o fever
e nauseaand vomiting
Nearly 18 percent of pregnant women develop aUTI. You can help prevent theseinfections by emptying

your bladder frequently, especially before and after sex. Drink plenty of water to stay hydrated. Avoid using
douchesand harsh soapsinthegenita area.

Contact your hedlthcare provider if you have symptomsof aUTI. Infections during pregnancy can be
dangerous becausethey increasetherisk of prematurelabor.

When caught early, most UTIs can betreated with antibioticsthat are effective against bacteriabut still safe
for use during pregnancy. Follow the advice hereto prevent UTIs beforethey even start.
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Pregnancy prevention

Women who have male sexual partners should consider birth control if they’re not interested in becoming
pregnant.

Somemethodsof pregnancy prevention work better for certainindividuas. Talk to your doctor about birth
control that’s right for you. A few of the most common birth cont rol methods are discussed below:

Birth control method Effectiveness rate

Intrauterine devices
Over 99 percent

(lUD9
The pil | 99 percent with perfect use; around 91 percent with typical use
Male cordom 98 percent with perfect use; around 82 percent Trusted

Source Truged Source withtypicd use
Female condom (or 95 percent effective with perfect use; around 79 percent with
internal condom) typica use

Up to 95 percent (taken within one day of sexud contact); 75 to
89 percent (takenwithin three days)

Morning-after pill
Naturd family plannng
(NFP)

Intrauterinedevices(1UDs)

Intrauterine devices (IUDs) work by mostly by stopping fertilization. They’re currently the most effective
form of birth control. The downside is that they don’t prevent sexually transmitted diseases (STDs).

75 percent when used on its own

Thepill and other hormonal birth control methods

Birth control pills, patches and the vaginal ring work by controlling the hormone levels in awoman’s body.
They’re available by prescription.

Actionsthat can reducethe effectiveness of these methodsincludeforgetting to use them as prescribed.
Effectiveness rates that mention “typical use” account for these types of human errors.

Other forms of hormonal birth control include the patch and the vaginal ring. They’re also available by
prescription, and their effectivenessratesaresimilar to those of thepill.

Condomsand other barrier methods

Condoms, diaphragms, and sponges are convenient and inexpensive forms of birth control that can be
bought without aprescription.
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They’re most effective when used correctly every time you have sexual intercourse. If you’re relying on
these barrier methodsto avoid getting pregnant, al so cons der using an additiona method of contraception such
asspermicideor abirth control pill.

Other barrier methodsinclude diaphragms and sponges. They can be bought without a prescription.

Emergency contraception

Several morning-after pills are available, both over the counter and by prescription. These pills aren’t
intended asregular formsof birth control. Instead, they can act asabackupif you have unprotected sex or forget
to useyour regular form of birth control.

They must be used within 120 hours (five days) of sexual contact to be effective. Somepillsare most
effectivewhentaken within 72 hours (three days).

Natural family planning (NFP)

Natural family planning (NFP), or fertility awareness, isthebirth control method with the highest failure
rate. With NFP, awoman tracks her menstrual cycle so that she can predict when she’ll ovulate. She’ll then avoid
intercourseduring her fertilewindow.

Accidental pregnancies can occur because there are many variables affecting awoman’s cycle from month
tomonth.

Thebottom line

Condomsaretheonly birth control method that both prevent pregnancy and protect against STDs. Discover
the safest condomson the market here.

L actation
What isL actation?

“Lactation is the process of milk secretion from the mammary glands of a female after
childbirth.”

Lactationistheprocess of milk secretion from themammary glands of amother soon after childbirth. The
milk, thus produced provides nutrition and immunity to the young one. Galactopoiesisisthe stage that
maintains milk production and requires prolactin and oxytocin.

Preparation for Lactation

Thefemaleisready to produce milk during thefifth or sixth month of pregnancy. Duringthelater stages of
pregnancy, thefemaleentersthefirst stage of lactogenesis. At this stage, the breasts make colostrum, athick,
ydlow fluid, asoknown asthefirst milk ababy receives.

Colostrumishighly richinimmunoglobulinA that booststheimmunity of the newborn. It preventsany
pathogens from invading the baby’s body and also prevents food allergies.
L actation Process

1. Duetotheimpact of ovarian hormonesand placenta hormones, breast growth beginsduring the period of
pregnancy and it continuesto get larger in size after the childbirth.

2. Duringthisperiod, acertain amount of milk isproduced inthebreast.
The milk secretion increases only after the baby’s birth.
4. Duringtheprocessof lactation, themilk issecreted from the mammary glands.

w
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L actation Hor mones

Usually hormones like estrogen, placental lactogenic, progesterone, prolactin and oxytocin are
involved inthe processof |actation.

Estrogen hormone helpsinincreasing the size of the breast during pregnancy causing thegrowth of breast
tissue.

The presence of a placenta lactogenic hormone is higher during pregnancy as thishormonehelpsin
stimul ating the growth of the nipple, areolaand breast tissue.

Progesterone hormonehel psinincreasing thes ze of the breast tissue d ong with boosting milk production.
During the post-pregnancy period, the progesteronehormonelevel tendsto decrease, which stimulates
milk production.

Prolactin hormone helps in differentiating the cells that perform their own specific functions. The
alveoli, which is responsible for producing milk after the baby’s birth is active mainly because of the prolactin
hormone. The prolactin hormoneis produced once exposed to cortisol hormone.

Oncethenipplesare stimulated, the oxytocin hormoneisreleased, causing theaveoli to contract. These
helpin squeezing the milk out into the duct system. The entire processiscalled asaletdown. Theletdown
process beginsonly when the nerves of breastsare stimulated.

Can L actation Happen without Pregnancy?

Therearethree hormones, which play animportant rolein stimulating the milk production in mammary

glandsof alactating mother. Consuming medicinesof thesethree hormonesin theform of supplementswould help
women to produce breast milk in their mammary glandswithout pregnancy.

AwDdhPRE

Therearecertain other natura tendencieswerelactation happenswithout pregnancy. Theseinclude:
Imbal ance of hormone.

Sideeffectsfrom drugs/medicines.

Hedthdisorders.

Nerveirritationinthe breast region.

Overproduction of prolactinhormoneinthebrain.

Propertiesof milk

1

Themilk producedinaninitid stageof lactation variesfromthemilk after maturation viz. produced when
lactationiswell established.

Theearly milk producedintheinitia stage of |actation isknown ascolostrum.

The composition of milk changes gradually after childbirth. The colostrum changesto transitiona milk
within four-fivedaysfromthechildbirth.

After 14to 15 daysof childbirth, matured milk is produced in mammary glands.
Thetermination of lactation dowly stopswith the reduced demand from the baby.
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Comparison between the Elements of Colostrum, Transitional and Mature Milk with Cow’s Milk (average
value per 100 ml wholemilk)

Colostrum | Transtional Mature | Cow’s

(1-5days) | (6-14days) | (afterl4days)| milk
Energy (kca) 58.00 74.00 71.00 69.00
Totd solids(g) 12.80 13.60 12.40 12.70
Fat (0) 2.90 3.60 3.80 3.70
Lactose(Q) 5.30 6.60 7.00 4.80
Protein(g) 2.70 1.60 1.20 3.30
Casein(g) 1.20 0.70 0.40 2.80
Ash(g) 0.33 0.24 0.21 0.72

Minerals

Cdcium(mg) 31.00 34.00 33.00 125
Magnesum (mg) 4.00 4.00 4.00 12
Potassium (mg) 74.00 64.00 55.00 138
Sodium (mg) 48.00 29.00 15.00 58
Iron (mg) 0.09 0.04 0.15

2.3 Geriatrics
Geriatrics: Thebranch of medicine concerned with thediagnos's, treatment and prevention of disease
in older people and the problems specificto aging.

Geriatrics, or geriatric medicine,isaspeciaty that focuses on health care of elderly people. It aimsto
promote health by preventing and treating diseases and disabilitiesin older adults. Thereisno set age at which
patientsmay be under thecareof ageriatrician, or geriatric physician, aphysicianwho specidizesinthecare
of elderly people. Rather, this decision is determined by the individual patient’s needs, and the availability of a
specidid. Itisimportant to notethedifference between geriatrics, the care of aged people, and gerontology,
which is the study of the aging processitself. Theterm geriatrics comes from the Greek yépwv geron
meaning “old man”, and 10TpA¢ iatros meaning “healer”. However, geriatrics is sometimes called medical
gerontology.

3. Cioms
3.1 CIOMSWorking Groups

Thereport from theWorking Group was published in collaborationwith WHO in 2010. Thereport covers
the activitiesand outputs of the CIOM S/'WHO Working Group on VVaccine Pharmacovigilance (2005-2010)
TheWorking Group was established in November 2005 at the request of WHO to:
1. Developgenerd definitionstrictly focused on Vaccine Pharmacovigilance

2. Contributeto thedevel opment review eva uation and approva of definitionsonadverseeventsfollowing
immuni sation as devel oped by the Brighton Collaboration (BC) processandto their dissemination:

—Inendorsing already existing definitions
— In participating in the review of definitions under development
— In proposing priorities for the development of new definitions
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—Facilitating the translation and dissemination of the definitions
3. Collaboratewith other CIOM Sworking groupsespeciadly that on Standardised MedDRA Queries(SMQs)
and CIOM SV 11 onApplication of Signal Detectionin Pharmacovigilance.

TheWorking Group was composed of membersfrom the pharmaceutical industry, regul atory agencies,
governmental institutions, and academiaboth from industrialised and devel oping countriesaswell asfrom
internationd organizations. Theaim of thegroup wasto completeafina document induding al genera definitions
as wdll as the Introduction and Definition sectionsof al endorsed Brighton Collaboration definitionsby theend
of 2010.

Outcomes
Published case definitionsreviewed and endorsed by the WG:
Six casedefinitionswere published in English, Spani sh and French on the Brighton Coll aboration website:
—Fever
— Hypotonic-Hyporesponsive Episode (HHE)
— Intussusception
—Nodule at injection site
— Persistent crying
—Seizure

New casedefinitionsreviewed and endorsed by the WG:
—Abcess

—Anaphylaxis

—Aseptic meningitis

—Cellulitis

—Diarrhoea

— Encephalitis, myelitis, and acute disseminated encephalomyelitis (ADEM)
— Fatigue

—Fever

— Guillain-Barré Syndrome (GBS)

— Hypotonic Hyporesponsive Episode (HHE)
—Induration

— Intussuception

—Nodule

—Overall local reaction

—Rash

— Smallpox adverse events definitions

—Swelling

—Thrombocytopenia

— Unexplained sudden infant death (USID)
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Comparability of SMQsand Brighton Collaboration (BC) case definitions:

TheMedDRA Maintenance and Support Services Organization (M SSO) performed amapping between
conceptsinthe published Brighton Collaborati on vaccine adverse event definitionsand termsin MedDRA Version
11.1 (September 2008). Thefollowing BC definitions were mapped:

—Abscess at injection site
—Anaphylaxis

—Aseptic meningitis

— Cellulitis at injection site

—Diarrhoea

—Eczema vaccinatum

— Encephalitis, myelitis, and acute disseminated encephalomyelitis (ADEM)
—Fatigue

—Fever

—Generalized vaccinia

— Hypotonic-hyporesponsive episode
— Inadvertent inoculation

—Induration at or near injection site

— Intussusception (acute)

—Nodule at injection site

— Persistent crying

—Progressive vaccinia

—Rash (including mucosal involvement)
—Robust take

—Seizure (generalized convulsive)
—Sudden infant death syndrome
—Swelling at or near injection site
—Thrombocytopenia

During the mapping process, conceptsin the case definitionsthat are not aready part of MedDRA were

identified. Thesefindings made the WG decide to make arecommendation to the Brighton Secretariat that
Brighton working groupscons der MedDRA termswhen devel oping new definitions.

CIOMSVI1I Signal Detection Working Group

Commentsregarding various Signal definitionsweresent to CIOMS WG VIII. A vaccine- specific
point-to-consider document as an annex to Signal definition in collaboration with CIOMSWG VIl was
findized.

WHO-UM C Working Group on vaccineidentifiability

The WG recommended that adrug dictionary for vaccinesisneeded and supportsthe UppsalaMonitoring
Centre (UMC; WHO Caollaborating Center for International Drug Monitoring) intheir effortsin thisrespect.
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3.2 CIOMSForm

For most of thefieldsin CIOM S| there are corresponding dataelementsin ICH E2B. However, ICH
E2B is a flexible eectronic format with several data elements (both as structured informationandinfree
text) intended for datatransfer between different databases. CIOM S| isapurereporting form with limited
amount of fields (lessstructured and mostly in freetext). Thisimplies some challengesin the mapping of data
between CIOM S| and ICH E2B and therefore the tablewith suggestionsin thisdocument should only work as
anoverview andaguiddine.

4. CDSCO (India) and Pharmacovigilance
4.1.1 Drug and Cosmetic Act, 1940
Objectives

1. Toregulatetheimport, manufacture, distribution and sale of drugs& cosmeticsthroughlicensing.
Manufacture, distribution and sale of drugsand cosmeticsby qualified personsonly.
To prevent substandard in drugs, presumably for maintai ning high standards of medical treatment.
To regul ate the manufacture and sal e of Ayurvedic, Siddhaand Unani drugs.

To establish Drugs Technica Advisory Board (DTAB) and Drugs Consultative Committees (DCC) for
Allopathic and dlied drugsand cosmetics.

o s~ wDN

Drug

All medicinesfor internd or externa useof human beingsor anima sand al substancesintended to beused
for orinthediagnos's, treatment, mitigation or prevention of any diseaseor disorder in humanbeingsor animals,
including preparations applied on human body for the purpose of repelling insects|like mosquitoes.

‘Cosmetic’

AsdefinedintheAct Cosmeticincludesany articleintended to be rubbed, poured, sprinkled or sprayed
on, or introduced into, or otherwise applied to, the human body or any part thereof for cleansing, beautifying,
promoting attractiveness, or atering the appearance, and includesany articleintended for use asacomponent of
cosmetic.

AdministrativeSructure
A) Advisory:
1) Drugs Technical Advisory Board-DTAB
2) Drugs Consultative Committee-D.C.C. B)
B) Analytical :

1) Centra DrugsLaboratory - CDL

2) Drug Control Laboratory in states

3) Government Andysts

C) Executives:

1) Licensngauthorities

2) Controlling authorities

3) Drug Inspectors
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4.1.2. ScheduleY

ScheduleY definestheclinical trialsastherequirementsand guidelinesfor import and manufacture of
new drugsfor saleor for clinical trias. It describesthe detail sof application processfor conducting clinicd trids;
respons bilitiesof the sponsor, investigators and the Independent Ethics Committee.

4.2 Differe3ncein Indian and Global Phar macovigilance Requirements
PharmacovigilancelsCarried Out InIndia

Pharmacovigilance in Indiawasinitiated way back in 1986 with aformal adver sedrugreaction
(ADR) monitoring system, under supervision of the drug controller of India. Indiajoined the World Health
Organization (WHO) Programmefor International Drug Monitoring in 1998, but was not successful.

Global Phar macovigilance

Pharmacovigilancereferstothemonitoring, reviewing, evaluatingand communicating of information
on thesafety of phar maceutical products. Globa Patient Safety takesacomprehensiveand rigorous approach
to pharmacovigilanceactivities.
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