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* Define the goals & principles of gene

therapy
e Explain history of gene therapy

clinical trials, disease, & conditions
that have been studied, & areas of

future research
¢ Describe factors that pharmacy

should address

Background of Gene Therapy

eGene therapy involves the
introduction of genetic

material into a patient with a

therapeutic intent

Roth RI & Fleischer NM. JAPhA. 2002;42:692-8
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Background of Gene Therapy

eFirst trial conducted in 1990

eMajority of open clinical

trials are in oncology

Roth RI & Fleischer NM. JAPhA. 2002;42:692-8

Background of Gene Therapy

ePotential therapy option for:

eSingle genetic conditions, such as
severe combined immunodeficiency

diseases

eMultifactorial genetic conditions
e Acquired genetic conditions

Roth RI & Fleischer NM. JAPhA. 2002;42:692-8

Background of Gene Therapy

eBiosafety levels

eGuidelines to protect both

personnel & environment

http://www.cdc.gov/OD/ohs/pdffiles/bshz23.pdf
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Background of Gene Therapy

e[ evel 1 - nonpathogenic

eExamples: Bacillus subtilis, E.
coli

eBasic requirements

http://www.cdc.gov/OD/ohs/pdffiles/bshi23.pdf

Background of Gene Therapy

eLevel 2 - pathogenic if injected,

inhaled, or ingested or exposed
to mucous membranes

eExamples: measles virus,

hepatitis B virus

http://www.cdc.gov/OD/ohs/pdffiles/bsli23.pdf

Background of Gene Therapy

el evel 3 - pathogenic, with

potential for serious or lethal
disease & potential for aerosol

transmission

eExamples: M. tuberculosis,
Coxiella burnetii

http://www.cdc.gov/OD/ohs/pdffiles/bsli23.pdf




2007 ASHP Midyear Clinical Meeting
Las Vegas, NV

Background of Gene Therapy

eLevel 4 — dangerous or of

unknown but potentially life-
threatening disease potential &

potential for aerosol

transmission

eExample: Ebola

http://www.cdc.gov/OD/ohs/pdffiles/bshz23.pdf

Background of Gene Therapy

eVectors can be grouped

broadly as:
eViral

eLiposomal

e Artificial Chromosomal
eOther nucleic acid

Roth RI & Fleischer NM. JAPhA. 2002;42:692-8

Background of Gene Therapy

eRetrovirus Vectors

eAdvantages

eDisadvantages
eBiosafety

http://files.myweb.med.ucalgary.ca/files/g1/files/unprotec
ted/Bio-Safety_of Viral_Vectors_for_Gene_Therapy.pdf
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Background of Gene Therapy

eAdenovirus

eAdvantages

eDisadvantages
eBiosafety

http://files.myweb.med.ucalgary.ca/files/g1/files/unprotec
ted/Bio-Safety_of Viral_Vectors_for_Gene_Therapy.pdf

Background of Gene Therapy

eAdeno-Associated Virus

eAdvantages

eDisadvantages
eBiosafety

http://files.myweb.med.ucalgary.ca/files/g1/files/unprotec
ted/Bio-Safety_of _Viral_Vectors_for_Gene_Therapy.pdf

eTechnical limitations

eldentification of gene

eManufacturing delivery system

eIntroducing gene into recipient

e Appropriate gene expression in
subject

Roth RI & Fleischer NM. JAPhA. 2002;42:692-8
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fssues with Gene Therapy

ePatient safety
e Acute toxic responses

eFatalities

ePotential interactions between
introduced gene and the

recipient’s genes
eLatent effects of therapy

Roth RI & Fleischer NM. JAPhA. 2002;42:692-8

Issues with Gene Therapy
eEthical

eHow to select recipients

eEssential genetic repair versus
non- essential genetic

improvement
eConsequences of intended or

inadvertent germ-line
modifications

Roth RI & Fleischer NM. JAPhA. 2002;42:692-8

eRegulatory

eLonger follow up of patients
necessary

*Who pays?

Roth RI & Fleischer NM. JAPhA. 2002;42:692-8
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fssues with Gene Therapy

ePharmacy

eTraditional role

eTreatment coordinator /

communicator

Roth RI & Fleischer NM. JAPhA. 2002;42:692-8

Pharmacy and Gene Therapy

eRisk assessment

®Majority of gene products

under investigation will be
classified as a biosafety

level 2

DeCederfelt, et al. AJHP 1997;54:1604-10

Pharmacy and Gene Therapy

eCompounding worksheet

e(Calculations performed prior to
mixing

eCompounding area designated

as biohazardous

DeCederfelt, et al. AJHP 1997;54:1604-10
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Pharmacy and Gene Thera y

eEquipment needed
*BSC class II, type B ® Surgical gowns

¢ -80°C freezer * Masks

¢10% bleach solution e Hair covers

e Autoclave ¢ Vortex-type mixer

e [ce / ice buckets
e Sterile admixture supplies

DeCederfelt, et al. AJHP 1997;54:1604-10

m =
Pharmacy and Gene Therapy

eTransport gene product on ice into
mixing area

eSwab all surfaces of BSC with 10%

bleach solution followed by 70%
alcohol

eLine empty sharps container with a
leakproof biohazard bag

DeCederfelt, et al. AJHP 1997;54:1604-10

............

eCompounded product is usually
very time sensitive

eDecontamination of BSC should be

repeated

eEverything utilized in the process

should be autoclaved for at least 15

minutes
DeCederfelt, et al. AJHP 1997;54:1604-10
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Pharmacy and Gene Therap
ePreparation methods

eAll gene therapy preparations
require double check

eSupply disposal
eDelivery to treatment area

Univ . Of Kentucky Pharmacy Policy PH-10-04

Pharmacy and Gene Therapy

eDecontaminate BSC with
current, Infection Control
approved, anti-viral
disinfectant prior to & after
each use

eDo not use BSC for 1 hour after

cleaning
Univ . Of Kentucky Pharmacy Policy PH-10-04

............

eBiological safety officer
eTask force / working party

eGenetic modification safety
committee

eStandard operating procedures

Simpson J. Pharmaceutical Journal 2003;271:127-30
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Pharmacy and Gene Therapy
eHandling e(Operators
eStorage e Transport
¢(Cleaning eWaste
eDispensing Disposal
eLabelling *Spillage

Simpson J. Pharmaceutical Journal 2003;271:127-30

Pharmacy and Gene Therapy - UK

eQuestionnaire regarding UK
pharmacist knowledge

eMajority expressed concerns

over safety of gene therapy

e*Majority wanted pharmacists
involved in process

Yousif S, Gorecki DC. Pharmaceutical Journal 2004;272:159-162

Pharmacy and Gene Therapy - UK

eGenetically Modified

Organisms (GMO) Regulations
¢‘Contained Use’

e‘Deliberate Release’

e(Class 1to Class 4

Beaney AM. Quality Assurance of Aseptic Preparation Services.
2006




2007 ASHP Midyear Clinical Meeting
Las Vegas, NV

Pharmacy and Gene Therapy - UK

eRegulatory requirements

eRegulation 17

eRegulation 18 and Schedule 8

Beaney AM. Quality Assurance of Aseptic Preparation Services. 2006

Health & Safety Executive website:
http://213.212.77.20/biosafety/gmo/index.htm

Pharmacy and Gene Therapy - UK

eFacilities

e Not normally appropriate to handle
these products in cytotoxic facilities

eDocumentation

eLabeling
®Training

Beaney AM. Quality Assurance of Aseptic Preparation Services. 2006

Pharmacy and Gene Therapy - UK

®Aseptic processing

¢(Cleaning

eStorage

eTransport

eWaste disposal

eSpillage

Beaney AM. Quality Assurance of Aseptic Preparation Services. 2006
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Conclusions

eUse of gene therapy products will
continue to increase over the next

decade

eLaboratory practice guidelines are
not sufficient to meet the needs of

pharmacies working with these
agents

— R P Km

Conclusions

ePharmacy guidelines for

preparation of gene therapy
products are necessary

e Vector classification schema

e Appropriate training of pharmacists
is critical

Questions
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