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Cisplatin
CAS No. 15663-27-1

Reasonably anticipated to be a human carcinogen
First listed in the Fifth Annual Report on Carcinogens (1989)
Also known as cis-dichlorodiammineplatinum(II)
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Carcinogenicity
Cisplatin is reasonably anticipated to be a human carcinogen based 
on sufficient evidence of carcinogenicity from studies in experimen-
tal animals. 

Cancer Studies in Experimental Animals

Cisplatin caused tumors in two rodent species and at several differ-
ent tissue sites. Repeated intraperitoneal injection of cisplatin caused 
leukemia in rats of both sexes in two studies and increased the inci-
dence of benign lung tumors (adenoma) and number of tumors per 
animal in female mice. In a similar study in female mice, the inci-
dence of benign skin tumors (papilloma) was increased when croton 
oil was applied to the skin as a tumor promoter (IARC 1981, 1987a).

Since cisplatin was listed in the Fifth Annual Report on Carcino-
gens, additional studies in rodents have been identified. Cisplatin ad-
ministered by intraperitoneal injection caused benign lung tumors 
(adenoma) in female mice (Satoh et al. 1993), and a single intraperito-
neal injection caused a dose-related increase in liver cancer (hepato
cellular carcinoma) in metallothionein-I/II double-knockout mice 
(which lack a metal-binding protein thought to mitigate the toxic-
ity of various metals) (Waalkes et al. 2006). In initiation-promotion 
studies in mice and rats, cisplatin acted as a tumor initiator follow-
ing transplacental exposure via a single intraperitoneal injection late 
in gestation. In mice, transplacental exposure to cisplatin followed 
by dermal application of 12-O-tetradecanoylphorbol-13-acetate at 4 
weeks of age initiated the development of benign skin tumors (pap-
illoma). The offspring also developed thymic lymphoma and prolif-
erative kidney lesions (renal-tubular dysplasia) in the presence or 
absence of the promoter (Diwan et al. 1993). In rats, transplacental 
exposure to cisplatin followed by administration of sodium barbital in 
the drinking water at 4 weeks of age initiated the development of be-
nign kidney tumors (renal-cell adenoma) in males. Offspring of both 
sexes developed benign liver tumors (hepatocellular adenoma) in the 
presence or absence of the promoter (Diwan et al. 1995).

Cancer Studies in Humans

No epidemiological studies were available at the time cisplatin was 
listed in the Fifth Annual Report on Carcinogens. Since then, epide-
miological studies have been identified, including several large case-
control studies of secondary leukemia associated with cisplatin or 
carboplatin treatment. Excesses of leukemia were found in women 
treated for ovarian cancer (Kaldor et al. 1990, Travis et al. 1996) and 
men treated for testicular cancer (Pederson-Bjergaard et al. 1991, 
Travis et al. 1997, Howard et al. 2008). However, in most studies, the 
patients were also exposed to other potentially carcinogenic agents 
(including carboplatin and doxorubicin hydrochloride) or radia-
tion. No studies to date have attempted to analyze the specific ef-
fects of cisplatin on the risk of secondary solid tumors. The studies 
on solid tumors were also limited by relatively short follow-up times. 
Cisplatin-based treatment without radiation was associated with a 
significant increase in the long-term risk of combined secondary solid 

tumors among five‑year survivors of testicular cancer (van den Belt-
Dusebout et al. 2007). 

In a number of studies, cisplatin-induced platinum-DNA adducts 
were observed in tissue culture (IARC 1987b) and in patients receiv-
ing cisplatin-based chemotherapy (Reed et al. 1993). 

Properties
Cisplatin is a metallic (platinum) coordination compound with a 
square planar geometry that is a white or deep yellow to yellow-
orange crystalline powder at room temperature. It is slightly soluble 
in water and soluble in dimethylprimanide and N,N-dimethylfor-
mamide. Cisplatin is stable under normal temperatures and pres-
sures, but may transform slowly over time to the trans-isomer (IARC 
1981, Akron 2009). Physical and chemical properties of cisplatin are 
listed in the following table.

Property Information

Molecular weight 300.0
Density 3.74 g/m3

Melting point 270°C (decomposes)
Log Kow  –2.19
Water solubility 2.53 g/L at 25°C
Source: HSDB 2009.

Use
Cisplatin is a cytostatic agent used for the treatment of various ma-
lignancies, often in combination with other antineoplastic agents 
(IARC 1981, HSDB 2009). Since the 1970s, cisplatin has been used in 
the treatment of many types of cancer, including soft-tissue and os-
teogenic sarcoma, Kaposi sarcoma, retinoblastoma, neuroblastoma, 
Wilms tumor, gestational trophoblastic tumors, and cancer of the 
ovary, uterus, endometrium, cervix, prostate, urinary bladder, anus, 
vulva, testis, adrenal gland, lymphatic system, head and neck, skin, 
esophagus, thyroid gland, lung (other than small-cell cancer), breast, 
liver (including hepatoblastoma), stomach, and bile duct (IARC 1981, 
MedlinePlus 2003).

Production
Preparation of cisplatin was reported in the 1840s (IARC 1981). In 
2009, cisplatin was produced by eleven manufacturers worldwide, in-
cluding four in India, three in Central and South America, two in Eu-
rope, one each in China and Mexico, and none in the United States 
(SRI 2009). It was available from 35 suppliers, including 23 U.S. sup-
pliers (ChemSources 2009), and seven drug products with cisplatin 
as the active ingredient were produced by five pharmaceutical com-
panies (FDA 2009). No data were found on U.S. imports or exports 
of cisplatin.

Exposure
Cisplatin is used in human medicine to treat a variety of malignancies 
(IARC 1981). It is available as injectable solutions at a concentration 
of 1 mg/mL, in 10- or 50-mg vials. The usual intravenous dose of cis-
platin is 20 mg/m2 of body surface per day for five days or 100 mg/m2 
once every four weeks. Doses as high as 40 mg/m2 daily for five con-
secutive days have been used (Chabner et al. 2001). Manufacturing 
and health-care workers, including housekeeping personnel, poten-
tially are exposed to cisplatin during its production, preparation, or 
administration or during cleanup of medical waste, including excre-
tions of patients treated with cisplatin. Occupational exposure to 
chemotherapeutic drugs was demonstrated in a study which found 
that urine of nurses who administer these agents was mutagenic 
in bacteria-based assays (Falck et al. 1979). The National Occupa-
tional Exposure Survey (conducted from 1981 to 1983) estimated 
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that 21,216 U.S. health-services workers, including 15,289 women, 
potentially were exposed to cisplatin (NIOSH 1990).

Environmental release of cisplatin may occur during its manu-
facture and through disposal of medical wastes (Zimmerman et al. 
1981, NIOSH 2004, HSDB 2009). If released to water, cisplatin is likely 
to remain in solution and transform slowly to the trans form. If re-
leased to soil, it is likely to leach into the subsurface. Cisplatin has 
been shown to be nonbiodegradable (HSDB 2009).  

Regulations 
Food and Drug Administration (FDA, an HHS agency)
Cisplatin is a prescription drug subject to labeling and other requirements.

Guidelines
National Institute for Occupational Safety and Health (NIOSH, CDC, HHS)
A comprehensive set of guidelines has been established to prevent occupational exposures to 

hazardous drugs in health-care settings.

Occupational Safety and Health Administration (OSHA, Dept. of Labor)
A comprehensive set of guidelines has been established to prevent occupational exposures to 

hazardous drugs in health-care settings.

References
Akron. 2009. The Chemical Database. The Department of Chemistry at the University of Akron. http://ull.
chemistry.uakron.edu/erd and search on CAS number. Last accessed: 5/22/09. 
Chabner BA, Ryan DP, Paz-Ares L, Garcia-Carbonero R, Calabresi P. 2001. Antineoplastic Agents. In Goodman 
and Gilman’s The Pharmacological Basis of Therapeutics, 10th ed. Hardman JG, Limbird LE, Gilman A, eds. 
New York: McGraw-Hill. pp. 1389-1459. 
ChemSources. 2009. Chem Sources - Chemical Search. Chemical Sources International. http://www.
chemsources.com/chemonline.html and search on cisplatin. Last accessed: 5/22/09. 
Diwan BA, Anderson LM, Rehm S, Rice JM. 1993. Transplacental carcinogenicity of cisplatin: initiation 
of skin tumors and induction of other preneoplastic and neoplastic lesions in SENCAR mice. Cancer Res 
53(17): 3874-3876. 
Diwan BA, Anderson LM, Ward JM, Henneman JR, Rice JM. 1995. Transplacental carcinogenesis by cisplatin 
in F344/NCr rats: promotion of kidney tumors by postnatal administration of sodium barbital. Toxicol Appl 
Pharmacol 132(1): 115-121. 
Falck K, Grohn P, Sorsa M, Vainio H, Heinonen E, Holsti LR. 1979. Mutagenicity in urine of nurses handling 
cytostatic drugs. Lancet 1(8128): 1250-1251. 
FDA. 2009. The Electronic Orange Book. U.S. Food and Drug Administration. http://www.fda.gov/cder/
ob/default.htm and select Search by Active Ingredient and search on cisplatin. Last accessed: 5/22/09. 
Howard R, Gilbert E, Lynch CF, Hall P, Storm H, Holowaty E, et al. 2008. Risk of leukemia among survivors 
of testicular cancer: a population-based study of 42,722 patients. Ann Epidemiol 18(5): 416-421. 
HSDB. 2009. Hazardous Substances Data Bank. National Library of Medicine. http://toxnet.nlm.nih.gov/
cgi-bin/sis/htmlgen?HSDB and search on CAS number. Last accessed: 5/22/09. 
IARC. 1981. Cisplatin. In Some Antineoplastic and Immunosuppressive Agents. IARC Monographs on the 
Evaluation of Carcinogenic Risk of Chemicals to Humans, vol. 26. Lyon, France: International Agency for 
Research on Cancer. pp. 151-164. 
IARC. 1987a. Cisplatin. In Overall Evaluations of Carcinogenicity. IARC Monographs on the Evaluation of 
Carcinogenic Risk of Chemicals to Humans, suppl. 7. Lyon, France: International Agency for Research on 
Cancer. pp. 170-171. 
IARC. 1987b. Cisplatin. In Genetic and Related Effects: An Updating of Selected IARC Monographs from 
Volumes 1 to 42. IARC Monographs on the Evaluation of Carcinogenic Risk of Chemicals to Humans, suppl. 
6. Lyon, France: International Agency for Research on Cancer. pp. 178-181. 
Kaldor JM, Day NE, Pettersson F, Clarke EA, Pedersen D, Mehnert W, et al. 1990. Leukemia following 
chemotherapy for ovarian cancer. N Engl J Med 322(1): 1-6. 
MedlinePlus. 2003. Cisplatin. National Library of Medicine. Last updated 4/1/03. http://www.nlm.nih.
gov/medlineplus/druginfo/meds/a684036.html. 
NIOSH. 1990. National Occupational Exposure Survey (1981-83). National Institute for Occupational Safety 
and Health. Last updated: 7/1/90. http://www.cdc.gov/noes/noes1/x3192sic.html.
NIOSH. 2004. Antineoplastic Agents — Occupational Hazards in Hospitals. National Institute for 
Occupational Safety and Health. http://www.cdc.gov/niosh/docs/2004-102.
Pedersen-Bjergaard J, Daugaard G, Hansen SW, Philip P, Larsen SO, Rorth M. 1991. Increased risk of 
myelodysplasia and leukaemia after etoposide, cisplatin, and bleomycin for germ-cell tumours. Lancet 
338(8763): 359-363. 
Reed E, Parker RJ, Gill I, Bicher A, Dabholkar M, Vionnet JA, Bostick-Bruton F, Tarone R, Muggia FM. 1993. 
Platinum-DNA adduct in leukocyte DNA of a cohort of 49 patients with 24 different types of malignancies. 
Cancer Res 53(16): 3694-3699. 

Satoh M, Kondo Y, Mita M, Nakagawa I, Naganuma A, Imura N. 1993. Prevention of carcinogenicity of 
anticancer drugs by metallothionein induction. Cancer Res 53(20): 4767-4768. 
SRI. 2009. Directory of Chemical Producers. Menlo Park, CA: SRI Consulting. Database edition. Last accessed: 
5/22/09. 
Travis LB, Curtis RE, Boice JD Jr, Platz CE, Hankey BF, Fraumeni JF Jr. 1996. Second malignant neoplasms 
among long-term survivors of ovarian cancer. Cancer Res 56(7): 1564-1570. 
Travis LB, Curtis RE, Storm H, Hall P, Holowaty E, Van Leeuwen FE, et al. 1997. Risk of second malignant 
neoplasms among long-term survivors of testicular cancer. J Natl Cancer Inst 89(19): 1429-1439. 
Van den Belt-Dusebout AW, De Wit R, Gietema JA, Horenblas S, Louwman MWJ, Ribot JG, et al. 2007. 
Treatment-specific risks of second malignancies and cardiovascular disease in 5-year survivors of testicular 
cancer. J Clin Oncol 25(28): 4370-4378. 
Waalkes MP, Liu J, Kasprzak KS, Diwan BA. 2006. Hypersusceptibility to cisplatin carcinogenicity in 
metallothionein-I/II double knockout mice: production of hepatocellular carcinoma at clinically relevant 
doses. Int J Cancer 119(1): 28-32. 
Zimmerman PF, Larsen RK, Barkley EW, Gallelli JF. 1981. Recommendations for the safe handling of 
injectable antineoplastic drug products. Am J Hosp Pharm 38(11): 1693-1695. 

https://ntp.niehs.nih.gov/ntp/roc/content/glossary_508.pdf



Accessibility Report



		Filename: 

		Cisplatin.pdf






		Report created by: 

		Tracey Saunders


		Organization: 

		





 [Personal and organization information from the Preferences > Identity dialog.]


Summary


The checker found no problems in this document.



		Needs manual check: 2


		Passed manually: 0


		Failed manually: 0


		Skipped: 0


		Passed: 30


		Failed: 0





Detailed Report



		Document




		Rule Name		Status		Description


		Accessibility permission flag		Passed		Accessibility permission flag must be set


		Image-only PDF		Passed		Document is not image-only PDF


		Tagged PDF		Passed		Document is tagged PDF


		Logical Reading Order		Needs manual check		Document structure provides a logical reading order


		Primary language		Passed		Text language is specified


		Title		Passed		Document title is showing in title bar


		Bookmarks		Passed		Bookmarks are present in large documents


		Color contrast		Needs manual check		Document has appropriate color contrast


		Page Content




		Rule Name		Status		Description


		Tagged content		Passed		All page content is tagged


		Tagged annotations		Passed		All annotations are tagged


		Tab order		Passed		Tab order is consistent with structure order


		Character encoding		Passed		Reliable character encoding is provided


		Tagged multimedia		Passed		All multimedia objects are tagged


		Screen flicker		Passed		Page will not cause screen flicker


		Scripts		Passed		No inaccessible scripts


		Timed responses		Passed		Page does not require timed responses


		Navigation links		Passed		Navigation links are not repetitive


		Forms




		Rule Name		Status		Description


		Tagged form fields		Passed		All form fields are tagged


		Field descriptions		Passed		All form fields have description


		Alternate Text




		Rule Name		Status		Description


		Figures alternate text		Passed		Figures require alternate text


		Nested alternate text		Passed		Alternate text that will never be read


		Associated with content		Passed		Alternate text must be associated with some content


		Hides annotation		Passed		Alternate text should not hide annotation


		Other elements alternate text		Passed		Other elements that require alternate text


		Tables




		Rule Name		Status		Description


		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot


		TH and TD		Passed		TH and TD must be children of TR


		Headers		Passed		Tables should have headers


		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column


		Summary		Passed		Tables must have a summary


		Lists




		Rule Name		Status		Description


		List items		Passed		LI must be a child of L


		Lbl and LBody		Passed		Lbl and LBody must be children of LI


		Headings




		Rule Name		Status		Description


		Appropriate nesting		Passed		Appropriate nesting







Back to Top
