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Purpose: The purpose of this policy is to provide infection control and safety guidelines             for clinical and research personnel when administering therapy, for disposal of waste, for transport, and storage of infusion and patient specimens. These guidelines will serve as the basis of a project-specific plan to be used during human gene transfer studies and will be customized for the project performed. This research MUST be registered with the ECU Biological Safety Committee and UMC-IRB.
 I.         Provisions for Healthcare Workers

   A. Healthcare workers with known immuno-compromising conditions should be        discouraged from working on gene-therapy protocols.  For certain vectors (eg, if relevant to quarantine laws), the local health department may be informed of the studies being proposed. 
B. Employee Training 

1.  Employee training must include

a. Information about the vectors

b. Information about the procedure
c.
Information about known and unknown risks
d.   Information about potential transmission of agents to the general public.

e.   Importance of hand washing.



f.   Use of Isolation and Standard Precautions

g.  Use of Personal Protective Equipment

h.   Emergency procedures in the event of employee contamination

i.    Documentation of employee contamination


j.   Infection surveillance and follow-up

  II.       Medical Surveillance

A. ECU Employee Health Service will be notified of the initiation date for the study.

B. A medical surveillance form will document acute viral illnesses. (Appendix B and C).

C. Employees will be treated or referred for resultant acute viral illness as indicated.

III. Work Practices

A.       Hands should be washed before and after glove wearing.
B.        Personal Protective Equipment (PPE) that becomes contaminated should be             .                      changed immediately.

C.       Infusion sets and pumps should be observed for leakage during use.  A plastic- 
           backed absorbent pad should be placed under the tubing during administration to 
           detect and catch leakage.  IV tubing connections should be taped.
D.        Priming IV sets should be done with non-drug containing solution or a back-flow 
           system should be used.  DO NOT USE  IV CONTAINER WITH VENTED 
           TUBES.
IV.
Personal Protective Equipment (PPE)

A. Personal protective equipment will be available in each clinical area.

B. Gloves must be worn with administration and disposal of Human Gene Transfer (HGT) material.
C. Gowns and chemical splash goggles or equivalent safety glasses are worn when administering HGT.

D. HEPA respirators must be worn when administering aerosolized gene therapy drugs.

V.
Waste Disposal

A. Needles and syringes will be handled according to the Bloodborne Pathogen Exposure Control Plan.  After use, needles and syringes are placed in a puncture-resistant container and disposed of as regulated medical waste and incinerated.

B. Administration sets are disposed of intact and treated as contaminated medical waste.

C. Appropriate personal protective equipment (PPE) such as gloves, gowns, goggles, or other face protection will be disposed of as contaminated waste.

D. Any waste generated will be placed in a red biohazard bag and handled as regulated medical waste. Waste may be autoclaved prior to disposal if required by Biological Safety.
E. All linen is considered as potentially contaminated and will be placed in a labeled fluid resistant linen bag for pick up by the contract linen company. (Disposable linen may be required by Biological Safety).
F.       Instruments with residual HGT material will be autoclaved or disinfected per

      manufacturer’s recommendations.

VI.
Spill Clean up (liquid) 
A. If a spill should occur, the area will be restricted to avoid further contamination and transfer to other areas.  A sign may be placed near the spill area to mark area until cleaning procedures are accomplished. 

B. Chemotherapy spill kits may be obtained from the Chemo Bay in the Leo Jenkins Cancer Center. All contaminated materials are placed in red bags and autoclaved or disinfected per manufacturer’s instructions.
C. Spill of less than 10 ml should be wiped up using PPE and double gloves.

D. Disposable cloths are used to gently wipe up the contamination and disposed of in a poly bag.

E. After the area is wiped up, use spill towels and clean water to rinse the area.   Repeat the wipe and rinse procedure several times.

F. Using more towels, fully dry the area and discard all contaminated materials in the appropriate bag.  Remove and discard gloves into appropriate  bag.  Using a new pair of gloves, place contaminated materials inside the red biohazard bag.  The sealed bag is sent for autoclaving/disinfecting. Complete and file a report of the spill.

G. Notify housekeeping that the room needs to be terminally cleaned according to “Housekeeping Practices” policy in the ECU Infection Control manual.

VII.     Spill clean-up (inhalable powder)

A.       Contact Infection Control and Biological Safety      
VIII.
Personnel Contamination

A. Contamination of PPE, clothing, direct skin, or mucus membrane, contact should be treated as outlined below.

· Immediately remove  gloves or gown

· Immediately cleanse  affected skin with soap (non germicidal) and water

· Flood  affected eye at an eye wash fountain or with water or isotonic eyewash designated for that purpose for at least fifteen (15) minutes for eye exposure.

· Report exposure to and seek medical attention from ECU Prospective Health Employee Health Services. After regular office hours obtain medical attention from PCMH Emergency Department with follow up at Prospective Health the next office business day.
IX.      Patient Care

A. Patients should be treated in private rooms.

B. Patients are restricted to their room during treatment.

C. The waiting room for these patients should be physically separated from areas frequented by immuno-compromised patients who are not part of gene therapy protocol.

D. An appropriate transmission precaution sign should be posted on the door. (Refer to the ECU Infection Control manual for appropriate sign.)

E.
Dedicated equipment (stethoscopes, sphygmomanometers, thermometers, etc) should be available.

F.
The reusable items are cleaned and disinfected or sterilized with an appropriate disinfectant before being reused.

G.
A sink and commode should be in the room.

H. All clean equipment and supplies will be stored in appropriate designated clean area.

I. Appropriate PPE will be available in the patient room (ie gloves, chemotherapy gloves, masks, eye protection and gowns)

J. Any meals should be served with disposable dinnerware and trays in the room.

K. The room must be terminally cleaned after the patient leaves. Refer to “Housekeeping Practices” policy in the ECU Infection Control manual.

L. Housekeeping will be notified after patient leaves the room.

M. Visitors are restricted to immediate family (adults only)

N. Visitors should follow the isolation precautions.

O. If a patient is referred to the hospital for studies or admission, PCMH Infection Control  must be notified.

P.
Patients admitted to an Emergency Department should be placed in an isolation room on Contact Precautions, unless advised otherwise by Infection Control. 
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Appendix: A

Information on Gene Therapy

The national Institutes of Health (NIH) approved the first ex vivo gene therapy protocol in 1989.  The NIH approved the first in vivo protocol in 1993.  As of 1999 more than 3100 patients have been treated in approximately 380 protocols.

Gene Therapy is being used top treat a wide range of inherited and acquired disorders.  There are two (2) main approaches to gene therapy. One is in vivo gene therapy and the other is ex vivo gene therapy.  In vivo gene therapy delivers genes directly to target cells in the body.  In ex vivo therapy, target cells are genetically manipulated outside the body and then reimplanted.  To carry out gene therapy, the exogenous gene(s) is transferred in an expression cassette.  The cassette includes the promoter that regulates expression of the new gene and stop signals to terminate translation.  The expression cassette is transferred to target cells using a “vector”.  The most commonly used vector systems include retroviruses, adenoviruses, poxviruses, adeno-associated virus, herpes viruses, and lentiviruses.

Retrovirus Vectors: Retroviruses cause hematological, pulmonary, neurological disorders and malignancies in humans and lower animals.  Retroviruses are single-stranded.  They were named for their reverse transcriptase that copies RNA into DNA.  Recombinant retroviruses for gene therapy is used when foreign genes or “transgenes” can be inserted into the retrovirus genome in place of one or more genes such as gag, pol, or env that are required for replication.  The recombinant virus cannot replicate on its own.  It must be grown to quantity for gene-therapy experiments in a packaging cell line that supplies the missing proteins required for replication.  Since the genes necessary for retroviral replication have been deleted from the virus and are not supplied by the host cell, no infectious virus is produced.  Retroviruses are incubated with host cells ex vivo.  The retroviruses are advantageous because they elicit little host immune response and the transgenes they carry can be expressed for life when they are integrated into the host genome.  Some retroviral vectors infect only actively dividing cells.

Adenovirus Vectors:  Adenoviruses are non-enveloped double-stranded DNA viruses.  Recombinant adenoviruses are engineered to be replication-deficient.  Adenoviral vector advantages include larger segments of DNA can be packaged and adenoviruses infect both dividing and non-dividing cells.  Transgenes have been expressed up to 13 months after infection.  The major disadvantage is that they elicit an immune response, so that re challenge with the same viral serotype may have a diminishing effect.

Vaccina Vectors:  Vaccinia is a large, enveloped, double-stranded DNA virus that replicated in the host cytoplasm.  Routine vaccination in the US was discontinued in 1971.  In recombinant vaccinia for gene therapy, transgenes can be inserted into silent regions of the vaccinia genome or into nonessential genes.  Vaccinia recombinants are not designed to be replication-defective.  It is expected that the virus will replicate and shed.  Thus, secondary infections with vaccinia may occur.  Issues of immunization of healthcare workers and cleaning and disinfection must be addressed.

Adeno-Associated Virus Vectors:  Adeno-associated virus (AAV) is a single-stranded DNA parvovirus.  It remains latent until helper viruses supply missing proteins or genes for replication.  AAV is useful as a gene-therapy vector because it does not cause known human disease.  Transduction of human muscle, brain, and liver cells is very high and long lasting.  Propagation of AAV is dependent upon co-infection with helper viruses.

Herpes Simplex Virus Vectors:  Herpes simplex viruses (HSV) are enveloped, double-stranded, DNA viruses.  It can infect a wide variety of cells including muscle, lung, liver, pancreas and various tumors.  The latency and the recurring infection of HSV could be a disadvantage.

Liposomes and other non-viral vectors:  DNA can be transferred into cells by a number of methods that do not employ infectious vectors.   Liposomes and naked DNA can be injected into cells.  The gene transfer efficacy is low.

Reference:

Evans, M. E., Lesnaw, J. A., “Infection Control in Gene Therapy”,  “Infection Control and Hospital Epidemiology”. August 1999. Vol. 20, No. 8, pp 568 – 576.

Appendix B

Patient Symptom Follow-up

	Patient Name
	Patient MR#
	Date of Effect
	*Effect
	Dates of

Treatment
	Culture
	Cx Date

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


*Effect

1.   Pain






6.  Adverse effect 2nd chemo agents  

2.   SOB, dyspnea, respiratory distress


7.  Possible extravasation if chemo/fluid if needle dislodged

3.   Bacterial peritonitis




8.   Occlusion of catheter

4.   Chemical peritonitis




9.   Possible bowel perforation

5.   Wound exit site infection




10.  Attach culture if don

Appendix C

Health Care Worker Symptom Follow-up

	Employee Name
	Illness Yes/No
	Date of Illness
	Dates of patient/specimen contact
	Referral to Employee Health

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


	Appendix D



	Vector
	Protocols

(Patients)*
	Potential   

Advantages†          
	Potential

Drawbacks†
	Infection Control Concerns‡

	Retroviruses
	41.3% (38.1%)
	High efficiency; potential for stable integration into host chromosome; amphotropic viruses for a wide variety of tissues
	Genes integrate randomly, so might disrupt host genes; many infect only dividing cells; limited size
	Minimal hazard when they are incubated with host cells ex vivo; secondary infections via accidental inoculation or sexual transmission possible if agent acquires replication competence; use Standard Precautions

	Adenoviruses
	16.9% (11.6%)
	Most do not cause serious disease; high production; extra chromosomal, avoiding  alterations; large capacity for foreign genes and great stability
	Genes may function transiently, owing to lack of integration or attack by the immune system; systemic infections possible
	Persistent in the environment; need to disinfect contaminated environmental objects appropriately; transmittable via fomites, close personal contact, or droplets; handwashing with soap and water may not be effective

	Adeno-associated viruses
	0% (1.1%)
	Integrate genes into host chromosomes; cause no known human diseases
	Small capacity for foreign genes
	Prudent to use same precautions as for adenoviruses



	Herpesvirus
	0.3% (0%)
	Produced at high levels; targets non-dividing nerve cells
	Hard to produce; viral gene required
	Person-to-person transmission via close contact if skin lesions present; latency; use Standard (limited diseases) or Contact Precautions (disseminated disease)

	Liposomes
	18.5% (23.1%)
	Have no viral genes, so do not cause disease; simple to use and prepare; use of an DNA and RNA, no limit size
	Less efficient than viruses at transferring genes to cells
	No infection control implications

	“Naked” DNA
	3.5% (2.2%)
	Same as for  liposomes; expected to be useful for vaccination
	Inefficient at gene transfer, unstable in most body tissues
	No infection control implications


Reference: Weber, D.J., Rutula, WA;  Gene Therapy: A New Challenge For Infection Control; Infection Control and Hospital Epidemiology, August, 1999, Vol. 20, No. 8, pps 530-32.

References below from table

*Proportion of all known protocols (patients) that involve this vector.  Adapted from reference 17.

†Adapted  from references 20, 28, 29.

‡Adapted from reference 23
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