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ATTACHMENT II: 
APPENDIX VI: 2-1. SOME COMMON DRUGS THAT ARE CONSIDERED HAZARDOUS TO PHARMACY PERSONNEL. 

Appendix VI:2-1 is not all-inclusive, should not be construed as complete, and represents an assessment of some, but not all, marketed drugs at a fixed point in time. Appendix VI:2-1 was developed through consultation with institutions that have assembled teams of pharmacists and other health care personnel to determine which drugs should be handled with caution. These teams reviewed product literature and drug information when considering each product. 

Sources for this appendix are the "Physicians Desk Reference," Section 10:00 in the American Hospital Formulary Service Drug Information,68 IARC publications (particularly Volume 50),43 the Johns Hopkins Hospital, and the National Institutes of Health, Clinical Center Nursing Department. No attempt to include investigational drugs was made, but they should be prudently handled as hazardous drugs until adequate information becomes available to exclude them. 

Any determination of the hazard status of a drug should be periodically reviewed and updated as new information becomes available. Importantly, new drugs should routinely undergo a hazard assessment. 

	CHEMICAL/GENERIC NAME
	SOURCE*

	ALTRETAMINE
	C

	AMINOGLUTETHIMIDE
	A

	AZATHIOPRINE
	ACE

	L-ASPARAGINASE
	ABC

	BLEOMYCIN
	ABC

	BUSULFAN
	ABC

	CARBOPLATIN
	ABC

	CARMUSTINE
	ABC

	CHLORAMBUCIL
	ABCE

	CHLORAMPHENICOL
	E

	CHLOROTIANISENE
	B

	CHLOROZOTOCIN
	E

	CYCLOSPORIN
	E

	CISPLATIN
	ABCE

	CYCLOPHOSPHAMIDE
	ABCE

	CYTARRABINE
	ABC

	DACARBAZINE
	ABC

	DACTINOMYCIN
	ABC

	DAUNORUBICIN
	ABC

	DIETHYLSTILBESTROL
	BE

	DOXORUBICIN
	ABCE

	ESTRADIOL
	B

	ESTRAMUSTINE
	AB

	ETHINYL ESTRADIOL
	B

	ETOPOSIDE
	ABC

	FLOXURIDINE
	AC

	FLUOROURACIL
	ABC

	FLUTAMIDE
	BC

	GANCICLOVIR
	AD

	HYDROXYUREA
	ABC

	IDARUBICIN
	AC

	IFOSFAMIDE
	ABC

	INTERFERON-A
	BC

	ISOTRETINOIN
	D

	LEUPROLIDE
	BC

	LEVAMISOLE
	C

	LOMUSTINE
	ABCD

	MECHLORETHAMINE
	BC

	MEDROXYPROGESTERONE
	B

	MEGESTROL
	BC

	MELPHALAN
	ABCE

	MERCAPTOPURINE
	ABC

	METHOTREXATE
	ABC

	MITOMYCIN
	ABC

	MITOTANE
	ABC

	MITOXANTRONE
	ABC

	NAFARELIN
	C

	PIPOBROMAN
	C

	PLICAMYCIN
	BC

	PROCARBAZINE
	ABCE

	RIBAVIRIN
	D

	STREPTOZOCIN
	AC

	TAMOXIFEN
	BC

	TESTOLACTONE
	BC

	THIOGUANINE
	ABC

	THIOTEPA
	ABC

	URACIL MUSTARD
	ACE

	VIDARABINE
	D

	VINBLASTINE
	ABC

	VINCRISTINE
	ABC

	ZIDOVUDINE
	D



*  Sources
A - The National Institutes of Health, Clinical Center Nursing Department 
B - Antineoplastic drugs in the [italicize the following text name] Physicians' Desk Reference 
C - American Hospital Formulary, Antineoplastics 
D - Johns Hopkins Hospital
E - International Agency for Research on Cancer 


APPENDIX VI:2-2. SOME AEROSOLIZED DRUGS. 

RIBAVIRIN 

Ribavirin is a synthetic nucleoside with antiviral activity against respiratory syncytial virus (RSV). It appears to restrict synthesis of viral proteins by interfering with mRNA production, but the exact mechanism of action remains unknown.34 It is reconstituted from a lyophilized powder for aerosol administration. 

Ribavirin is usually administered in the aerosolized form via mask or oxygen tent for 12-18 hours per day for 3 to 7 days. A small particle aerosol generator (SPAG) creates respirable particles of 1.3 micrometer median diameter. Under current practice, excess drug is exhausted into the patient's room, causing additional exposures. 

Studies have shown Ribavirin to be teratogenic in rodents and embryolethal in rabbits. Ribavirin induces cell transformation in an in-vitro mammalian system (Balb/C 3T3 cell line). In vivo carcinogenicity studies are incomplete. 

Human studies on nurses who administer the drug by oxygen tent calculate that the absorbed dose of ribavirin per workshift is 13.5 mg/kg.31 This estimated dose exceeded 1/100 (the safety factor) of the short term daily dose levels toxic in animal models described above. No symptoms were reported by any health care worker in this study. However, minor pulmonary function abnormalities have been seen among healthy adult volunteers in clinical studies.12,18 

PENTAMIDINE 

Aerosolized pentamidine isethionate (4,4'-diami-dinophenoxypentane) is FDA-approved for the treatment and prophylaxis of pneumonia caused by the protozoan Pneumocystis carinii. The exact mode of action is not fully understood; some studies indicate that pentamidine interferes with nuclear metabolism, inhibiting the synthesis of DNA, RNA, phospholipids, and proteins. It possesses two amidine groups and resembles other compounds called electrophiles which form DNA adducts. Pentamidine is administered as an aerosol after being reconstituted from a lyophilized powder. 

No studies have been performed to evaluate the potential carcinogenic, mutagenic, or reproductive effects of pentamidine in animals or humans.63 

Studies among health care workers have demonstrated pentamidine uptake by those personnel who administer the drug. Side effects include coughing, sneezing, mucous membrane irritation, headache, and bronchospasm. Pulmonary function tests have demonstrated transitory decreases in carbon monoxide diffusing capacity (DLCO). However, one respiratory therapist followed for 14 months has not returned to baseline after exposure.29
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