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The symbol † denotes a preparation no longer actively marketed The symbol ⊗ denotes a substance whose use may be restricted in certain sports (see p.vii)

antineoplastics (unless only low doses of radiation
have been given to parts remote from the bone marrow
and the neutrophil and platelet counts are not de-
pressed). The dose should be reduced if there is lym-
phocytic involvement of the bone marrow or if it is hy-
poplastic. Chlorambucil should be given with care to
patients with impaired renal function; consideration
should also be given to dose reduction in patients with
gross hepatic dysfunction. Children with nephrotic
syndrome, patients receiving high-dose pulse therapy
with chlorambucil, and those with a history of seizures,
may be at increased risk of seizures. Regular blood
counts are required during therapy.
Handling and disposal. Chlorambucil is irritant; avoid contact
with skin and mucous membranes. 
Urine produced for up to 48 hours after a dose of chlorambucil
should be handled wearing protective clothing.1
1. Harris J, Dodds LJ. Handling waste from patients receiving cy-

totoxic drugs. Pharm J 1985; 235: 289–91.

Porphyria. Chlorambucil is considered to be unsafe in patients
with porphyria because it has been shown to be porphyrinogenic
in animals.

Interactions
For a general outline of antineoplastic drug interac-
tions, see p.642.

Pharmacokinetics
Chlorambucil is rapidly and almost completely ab-
sorbed from the gastrointestinal tract after oral doses
and is reported to have a terminal half-life in plasma of
about 1.5 hours. It is extensively metabolised in the liv-
er, primarily to active phenylacetic acid mustard,
which has a slightly longer plasma half-life of about
1.8 to 2.5 hours, and which like chlorambucil also un-
dergoes some spontaneous degradation to further de-
rivatives. Chlorambucil and its metabolites are exten-
sively protein bound. It is excreted in the urine almost
entirely as metabolites with less than 1% unchanged.

Uses and Administration
Chlorambucil is an antineoplastic derived from chlor-
methine (p.697) and has a similar mode of action. It
acts on lymphocytes and to a lesser extent on neu-
trophils and platelets. Chlorambucil is most valuable in
those conditions associated with the proliferation of
white blood cells, especially lymphocytes, and is used
in the treatment of chronic lymphocytic leukaemia and
lymphomas, including Hodgkin’s disease. It is also
used in Waldenström’s macroglobulinaemia and has
been given in gestational trophoblastic tumours. Al-
though formerly widely used in the management of
polycythaemia vera it has largely been superseded. 
Chlorambucil also has immunosuppressant properties
and has been given in auto-immune disorders includ-
ing amyloidosis, Behçet’s syndrome, glomerular kid-
ney disease, primary biliary cirrhosis, polymyositis,
rheumatoid arthritis, and sarcoidosis. 
The use of chlorambucil in these disorders is discussed
further elsewhere, as indicated by the cross-references
given below. 
Chlorambucil is better tolerated than chlormethine hy-
drochloride and serious bone-marrow toxicity is not
usually a problem with normal doses. When used as a
single-agent antineoplastic for chronic lymphocytic
leukaemia and lymphomas, chlorambucil is licensed
for oral use in usual initial doses of 100 to
200 micrograms/kg daily (usually 4 to 10 mg once dai-
ly), for 3 to 8 weeks. A dose of 100 micrograms/kg dai-
ly may be adequate for the treatment of non-Hodgkin’s
lymphoma; 150 micrograms/kg daily until the total
leukocyte count falls below 10 000 cells/mm3 may be
used in chronic lymphocytic leukaemia; and in Hodg-
kin’s disease, 200 micrograms/kg daily is usually re-
quired. Lower doses may be given as part of a combi-
nation regimen. If lymphocytic infiltration of the bone
marrow is present or if the bone marrow is hypoplastic,
the daily dose should not exceed 100 micrograms/kg.
Alternatively, high-dose chlorambucil may be given

intermittently. For example, in chronic lymphocytic
leukaemia it may be given in an initial single dose of
400 micrograms/kg increased by 100 micrograms/kg
at each 2- or 4-week dose interval until control of lym-
phocytosis is achieved or toxicity occurs. 
Once a remission has been established the patient
may receive continuous maintenance with 30 to
100 micrograms/kg daily. However, short intermittent
courses appear to be safer and are generally preferred
for maintenance. 
In patients with Waldenström’s macroglobulinaemia
chlorambucil is licensed in an initial oral dose of 6 to
12 mg daily until leucopenia develops. Maintenance
therapy with doses of 2 to 8 mg daily may then be giv-
en indefinitely. 
Total and differential white cell counts and haemoglob-
in and platelet examinations are recommended each
week during treatment with chlorambucil.
Amyloidosis. Chlorambucil may be of use in preserving kidney
function and improving survival in patients with amyloidosis
secondary to rheumatic disease,1-4 the management of which is
discussed in more detail on p.743.
1. Berglund K, et al. Alkylating cytostatic treatment in renal amy-

loidosis secondary to rheumatic disease. Ann Rheum Dis 1987;
46: 757–62. 

2. Berglund K, et al. Results, principles and pitfalls in the manage-
ment of renal AA-amyloidosis; a 10-21 year followup of 16 pa-
tients with rheumatic disease treated with alkylating cytostatics.
J Rheumatol 1993; 20: 2051–7. 

3. David J, et al. Amyloidosis in juvenile chronic arthritis: a mor-
bidity and mortality study. Clin Exp Rheumatol 1993; 11: 85–90. 

4. Savolainen HA. Chlorambucil in severe juvenile chronic arthri-
tis: longterm followup with special reference to amyloidosis. J
Rheumatol 1999; 26: 898–903.

Blood disorders, non-malignant. Chlorambucil may pro-
duce a response in cold auto-immune haemolytic anaemia
(p.1043).
Connective tissue and muscular disorders. Chlorambucil
has been used as a corticosteroid-sparing agent in patients with
Behçet’s syndrome (p.1499). It has occasionally been tried in
polymyositis (p.1510). In both these conditions, the potential
benefits must be weighed against the possibility of toxicity.
Kidney disorders, non-malignant. Chlorambucil has been
used in some forms of glomerular kidney disease (p.1504). In
minimal change nephropathy, in which cytotoxics are reserved
for the most severe cases because of fears about toxicity, cyclo-
phosphamide is generally preferred to chlorambucil because it is
perceived as entailing somewhat less risk; chlorambucil has been
used with corticosteroids in patients with membranous nephro-
pathy,1-3 but again cyclophosphamide may be better tolerated.
1. Ponticelli C, et al. Methylprednisolone plus chlorambucil as

compared with methylprednisolone alone for the treatment of id-
iopathic membranous nephropathy. N Engl J Med 1992; 327:
599–603. 

2. Reichert LJM, et al. Preserving renal function in patients with
membranous nephropathy: daily oral chlorambucil compared
with intermittent monthly pulses of cyclophosphamide. Ann In-
tern Med 1994; 121: 328–33. 

3. Ponticelli C, et al. A 10-year follow-up of a randomized study
with methylprednisolone and chlorambucil in membranous ne-
phropathy. Kidney Int 1995; 48: 1600–4.

Liver disorders, non-malignant. No treatment has proven
unequivocally successful in the management of primary biliary
cirrhosis (p.2408). Chlorambucil is one of a number of drugs for
which reports of benefit exist.1
1. Hoofnagle JH, et al. Randomized trial of chlorambucil for pri-

mary biliary cirrhosis. Gastroenterology 1986; 91: 1327–34.

Malignant neoplasms. Chlorambucil is used in the manage-
ment of a number of haematological malignancies including
chronic lymphocytic leukaemia (p.653), Hodgkin’s disease
(p.655), indolent low-grade non-Hodgkin’s lymphomas (p.656),
and Waldenström’s macroglobulinaemia (p.658). It was former-
ly used in polycythaemia vera (p.654) but is now largely super-
seded.
Ocular disorders, non-malignant. Chlorambucil is one of
the immunosuppressants that may be considered for patients
with uveitis (p.1515) unresponsive to corticosteroids in tolerable
doses.1-3

1. Mudun AB, et al. Short-term chlorambucil for refractory uveitis
in Behcet’s disease. Ocul Immunol Inflamm 2001; 9: 219–29. 

2. Miserocchi E, et al. Efficacy and safety of chlorambucil in in-
tractable noninfectious uveitis. Ophthalmology 2002; 109:
137–42. 

3. Goldstein DA, et al. Long-term follow-up of patients treated
with short-term high-dose chlorambucil for sight-threatening oc-
ular inflammation. Ophthalmology 2002; 109: 370–7.

Pemphigus and pemphigoid. Chlorambucil with prednisone
or prednisolone has been reported1,2 to be effective in the treat-
ment of pemphigus and pemphigoid (p.1582).
1. Shah N, et al. The use of chlorambucil with prednisone in the

treatment of pemphigus. J Am Acad Dermatol 2000; 42: 85–8. 
2. Chave TA, et al. Chlorambucil as a steroid-sparing agent in bul-

lous pemphigoid. Br J Dermatol 2004; 151: 1107–8.

Rheumatoid arthritis. Chlorambucil has been used for its im-
munosuppressant properties in a few patients with severe rheu-
matoid arthritis (p.11), especially with vasculitis, who have
failed to respond to other drugs. However, the use of cytotoxic
immunosuppressants other than methotrexate is considered de-
batable.
Sarcoidosis. Where drug therapy is required for sarcoidosis
(p.1512), corticosteroids are the usual treatment. Chlorambucil is
one of a number of cytotoxic immunosuppressants that have
been tried, with variable results, as a second-line therapy.

Preparations
BP 2008: Chlorambucil Tablets; 
USP 31: Chlorambucil Tablets.
Proprietary Preparations (details are given in Part 3)
Arg.: Leukeran; Austral.: Leukeran; Austria: Leukeran; Belg.: Leukeran;
Braz.: Leukeran; Canad.: Leukeran; Chile: Leukeran; Cz.: Leukeran;
Denm.: Leukeran; Fin.: Leukeran; Ger.: Leukeran; Gr.: Leukeran; Hong
Kong: Leukeran; India: Leukeran; Irl.: Leukeran; Israel: Leukeran; Ital.:
Leukeran; Malaysia: Leukeran; Mex.: Leukeran; Neth.: Leukeran; Norw.:
Leukeran; NZ: Leukeran; Philipp.: Leukeran; Pol.: Leukeran; Port.: Leuk-
eran; Rus.: Leukeran (Лейкеран); S.Afr.: Leukeran; Singapore: Leukeran;
Spain: Leukeran; Swed.: Leukeran; Switz.: Leukeran; Thai.: Leukeran;
Turk.: Leukeran; UK: Leukeran.

Chlormethine Hydrochloride (BANM, rINNM)

Chlorethazine Hydrochloride; Chlorméthine, Chlorhydrate de;
Chlormethini Hydrochloridum; Hidrocloruro de clormetina;
HN2 (chlormethine); Klormetin Hidroklorür; Mechlorethamine
Hydrochloride; Mustin Hidroklorür; Mustine Hydrochloride; Ni-
trogen Mustard (chlormethine); NSC-762; WR-147650. Bis(2-
chloroethyl)methylamine hydrochloride; 2,2′-Dichloro-N-meth-
yldiethylamine hydrochloride.
Хлорметина Гидрохлорид
C5H11Cl2N,HCl = 192.5.
CAS — 51-75-2 (chlormethine); 55-86-7 (chlormethine
hydrochloride).
ATC — L01AA05.
ATC Vet — QL01AA05.

(chlormethine)

Pharmacopoeias. In Br., Chin., Int., and US. 
BP 2008 (Chlormethine Hydrochloride). A white or almost
white, hygroscopic, vesicant, crystalline powder or mass. Very
soluble in water. Store at a temperature of 8° to 15°. 
USP 31 (Mechlorethamine Hydrochloride). A white, hygroscop-
ic, crystalline powder. A 0.2% solution in water has a pH of 3.0
to 5.0. Store in airtight containers. Protect from light.
Stability. Solutions of chlormethine hydrochloride lose their ac-
tivity very rapidly, particularly at neutral or alkaline pH. 
A study1 using an assay specific for chlormethine found that a
0.1% solution in Water for Injections or sodium chloride 0.9%
injection underwent a loss of about 10% when stored for 6 hours
at room temperature, and of about 4 to 6% when stored for the
same period at 4°; similar results were obtained whether the so-
lution was stored in glass vials or plastic syringes. Solutions in
500 mL of sodium chloride or glucose 5% injection and stored in
PVC infusion bags were still less stable, with 15% and 10% deg-
radation respectively after 6 hours at room temperature. 
Chlormethine hydrochloride has been used in extemporaneous
ointment preparations in the treatment of mycosis fungoides.2
One formulation of chlormethine hydrochloride, dissolved in ac-
etone and worked into white soft paraffin, was reported3 to be
stable for at least 84 days when stored at 4°, and for at least 40
days at 37°.
1. Kirk B. Stability of reconstituted Mustine Injection BP during

storage. Br J Parenter Ther 1986; 7: 86–92. 
2. Price NM, et al. Ointment-based mechlorethamine treatment for

mycosis fungoides. Cancer 1983; 52: 2214–19. 
3. Cummings J, et al. The long term stability of mechlorethamine

hydrochloride (nitrogen mustard) ointment measured by HPLC.
J Pharm Pharmacol 1993; 45: 6–9.

Adverse Effects, Treatment, and Precautions
For general discussions see Antineoplastics, p.635, p.639, and
p.641. 
Chlormethine hydrochloride is extremely toxic and its use is in-
variably accompanied by adverse effects. Severe nausea and
vomiting may begin within an hour of injection of the drug and
last for some hours; antiemetics should be given before treat-
ment. It causes varying degrees of bone-marrow depression de-
pending on the dose. In heavily pretreated patients, or when the
total dose for a single course exceeds 400 micrograms/kg, there
is a risk of severe and possibly fatal depression with anaemia,
lymphocytopenia, granulocytopenia, and thrombocytopenia
with consequent haemorrhage. Depression of lymphocytes may
be apparent within 24 hours of a dose and maximum suppression
of granulocytes and platelets occurs within 7 to 21 days; haema-
tological recovery may be adequate after 4 weeks. 
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698   Antineoplastics
Tinnitus, vertigo, deafness, headache, drowsiness, and other neu-
rological symptoms have been reported, as have episodes of
jaundice. Skin reactions to chlormethine hydrochloride include
maculopapular rashes. Hypersensitivity is frequent when topical
preparations are used. 
Chlormethine hydrochloride has a powerful vesicant action on
the skin and mucous membranes and great care must be taken to
avoid contact with the eyes. Thrombophlebitis is a potential haz-
ard of chlormethine particularly if it is not sufficiently diluted.
Extravasation of the injection causes severe irritation and even
sloughing. If extravasation occurs during injection, it has been
suggested that the involved area should be infiltrated with an iso-
tonic 4% solution of sodium thiosulfate, followed by the applica-
tion of an ice compress intermittently for 6 to 12 hours, although
the role of specific antidotes in antineoplastic extravasation is
somewhat contentious (see p.640). 
Chlormethine hydrochloride may produce temporary or perma-
nent inhibition of fertility. There is some evidence of mutagenic-
ity, teratogenicity, and carcinogenicity.
Effects on the nervous system. Severe immediate neurotox-
icity developed1 in 14 of 21 evaluable patients who underwent
bone marrow transplantation after preparation with cytotoxic
regimens including chlormethine 0.3 to 2 mg/kg. Symptoms de-
veloped a median of 4 days after treatment and included head-
ache, hallucinations, confusion, convulsions, paraplegia, and
tremor. Symptoms resolved in most, although in some they had
not done so before their death. Six of the patients who recovered
from acute toxicity developed a delayed neurotoxicity, beginning
a median of 169 days after the first chlormethine injection and
characterised by symptoms including confusion, somnolence,
personality change, dementia, focal motor seizures, and hydro-
cephalus. Patients older than 21 years, those who had received
CNS irradiation, and those treated concomitantly with other cy-
totoxic agents were at increased risk of neurotoxicity.
1. Sullivan KM, et al. Immediate and delayed neurotoxicity after

mechlorethamine preparation for bone marrow transplantation.
Ann Intern Med 1982; 97: 182–9.

Handling and disposal. Chlormethine hydrochloride is a
strong vesicant; avoid contact with skin and mucous membranes. 
The manufacturers state that unused injection solutions of chlo-
rmethine hydrochloride may be neutralised by mixing with an
equal volume of a solution containing sodium thiosulfate 5% and
sodium bicarbonate 5% and allowing to stand for 45 minutes.
Equipment used in the preparation and administration of such so-
lutions may be treated similarly. Alternatively a solution contain-
ing sodium carbonate 2.5% or sodium hydroxide in a mixture of
industrial methylated spirit and water has been suggested for the
decontamination of equipment. 
Urine produced for up to 48 hours after a dose of chlormethine
should be handled wearing protective clothing.1
1. Harris J, Dodds LJ. Handling waste from patients receiving cy-

totoxic drugs. Pharm J 1985; 235: 289–91.

Pharmacokinetics
On intravenous injection, chlormethine is rapidly converted to a
reactive ethyleneimmonium ion. It usually disappears from the
blood in a few minutes. A very small proportion is excreted
unchanged in the urine.
Uses and Administration
Chlormethine belongs to the group of antineoplastic drugs de-
scribed as alkylating agents. It also possesses weak immunosup-
pressant properties. 
Chlormethine hydrochloride has been used in the treatment of
advanced Hodgkin’s disease (p.655), historically with a vinca al-
kaloid, procarbazine, and prednisone or prednisolone (the MOPP
regimen). Chlormethine has also been tried in non-Hodgkin’s
lymphomas, notably mycosis fungoides (p.657), and some other
malignancies including chronic leukaemias, tumours of the
breast, ovary, and lung, and in polycythaemia vera. Chlorme-
thine has been used in the management of malignant effusions
but is not the agent of choice. 
In the MOPP regimen chlormethine hydrochloride has been giv-
en in doses of 6 mg/m2. However, when licensed for use as a
single agent, the usual dose of chlormethine hydrochloride is
400 micrograms/kg, preferably as a single dose, although it may
be divided into 2 or 4 equal doses on successive days. It is given
by intravenous injection in a strength of 1 mg/mL in Water for
Injections or sodium chloride 0.9%. Injection over 2 minutes into
the tubing of a fast running intravenous infusion of sodium chlo-
ride 0.9% or glucose 5% may reduce the incidence of throm-
bophlebitis and the risk of extravasation. 
The response should be assessed by the trend of the blood counts.
Treatment with chlormethine may be repeated when the bone-
marrow function has recovered. 
Intracavitary injections of 200 to 400 micrograms/kg have been
given in the treatment of malignant, especially pleural, effusions.
In mycosis fungoides with extensive skin involvement, very di-
lute solutions of chlormethine (e.g. 200 micrograms/mL) have
been applied topically.
Histiocytic syndromes. Dilute solutions of chlormethine
(200 micrograms/mL) have been applied topically for the cuta-
neous symptoms of Langerhans-cell histiocytosis (p.650).1,2

Such therapy was reported to effectively clear skin lesions in
most patients, and be well tolerated. However, although no ma-

lignant skin disease developed during the follow-up of one group
of children, the long-term effects of topical chlormethine are of
concern in young patients.2
1. Sheehan MP, et al. Topical nitrogen mustard: an effective treat-

ment for cutaneous Langerhans cell histiocytosis. J Pediatr
1991; 119: 317–21. 

2. Hoeger PH, et al. Long term follow up of topical mustine treat-
ment for cutaneous Langerhans cell histiocytosis. Arch Dis Child
2000; 82: 483–7.

Mycosis fungoides. Chlormethine is used topically in the man-
agement of mycosis fungoides (p.657). A retrospective cohort
analysis1 of 203 patients treated with chlormethine found a par-
tial response rate of 33% and a complete response rate of 50%.
The median time to achieve complete response was 12 months
and the time to relapse was also 12 months. Mild disease of lim-
ited skin involvement responded better than generalised
patch/plaque disease, and more patients with mild disease ob-
tained long-term remission. Maintenance therapy was used in
some patients, but on cessation the relapse rate was similar to
patients who did not receive maintenance therapy. Treatment had
usually been applied as either an aqueous solution or an ointment
containing chlormethine 100 to 200 micrograms/mL.
1. Kim YH, et al. Topical nitrogen mustard in the management of

mycosis fungoides: update of the Stanford experience. Arch Der-
matol 2003; 139: 165–73.

Preparations
BP 2008: Chlormethine Injection; 
USP 31: Mechlorethamine Hydrochloride for Injection.

Proprietary Preparations (details are given in Part 3)
Canad.: Mustargen; Fr.: Caryolysine; Gr.: Caryolysine; Israel: Mustargen;
Switz.: Mustargen; USA: Mustargen.

Cilengitide (USAN, rINN)

Cilengitida; Cilengitidum; EMD-121974. Cyclo(L-arginylglycyl-L-α-
aspartyl-D-phenylalanyl-N-methyl-L-valyl).
Циленгитид
C27H40N8O7 = 588.7.
CAS — 188968-51-6.

Profile
Cilengitide is an angiogenesis inhibitor under investigation in the
treatment of glioma, pancreatic cancer, and non-small cell lung
cancer.
◊ References.
1. Friess H, et al. A randomized multi-center phase II trial of the

angiogenesis inhibitor cilengitide (EMD 121974) and gemcitab-
ine compared with gemcitabine alone in advanced unresectable
pancreatic cancer. BMC Cancer 2006; 6: 285. 

2. Hariharan S, et al. Assessment of the biological and pharmaco-
logical effects of the ανβ  and ανβ  integrin receptor antagonist,
cilengitide (EMD 121974), in patients with advanced solid tu-
mors. Ann Oncol 2007; 18: 1400–7. 

3. MacDonald TJ, et al. Phase I clinical trial of cilengitide in chil-
dren with refractory brain tumors: Pediatric Brain Tumor Con-
sortium Study PBTC-012. J Clin Oncol 2008; 26: 919–24. 

4. Reardon DA, et al. Cilengitide: an integrin-targeting arginine-
glycine-aspartic acid peptide with promising activity for gliob-
lastoma multiforme. Expert Opin Invest Drugs 2008; 17:
1225–35.

Cisplatin (BAN, USAN, rINN)

CDDP; Cisplatina; Cisplatine; Cisplatino; Cisplatinum; Cis-plati-
num; Ciszplatin; DDP; cis-DDP; NSC-119875; Peyrone’s Salt;
Platinum Diamminodichloride; Sisplatiini; Sisplatin. cis-Diam-
minedichloroplatinum.
Цисплатин
(NH3)2.PtCl2 = 300.1.
CAS — 15663-27-1.
ATC — L01XA01.
ATC Vet — QL01XA01.

Pharmacopoeias. In Chin., Eur. (see p.vii), Int., Jpn, and US. 
Ph. Eur. 6.2 (Cisplatin). A yellow powder or yellow or orange-
yellow crystals. Slightly soluble in water; practically insoluble in
alcohol; sparingly soluble in dimethylformamide. A 0.1% solu-
tion in sodium chloride 0.9% has a pH of 4.5 to 6.0 immediately
after preparation. Store in airtight containers. Protect from light. 
USP 31 (Cisplatin). Store in airtight containers. Protect from
light.

Incompatibility. Cisplatin is rapidly degraded in the presence
of bisulfite or metabisulfite,1,2 and admixture with preparations
containing these as preservatives may result in loss of activity.2
Sodium bicarbonate may also increase the loss of cisplatin from
solution, and in some cases may cause precipitation.3 The stabil-
ity of cisplatin when mixed with fluorouracil is reported to be
limited, with 10% loss of cisplatin in 1.2 to 1.5 hours.4 Mixtures
with etoposide5 in sodium chloride 0.9% injection formed a pre-
cipitate if mannitol and potassium chloride were present as addi-
tives, but not when the diluent was glucose 5% with sodium
chloride 0.45%. Turbidity has been reported6 within 4 hours of
mixing 0.1% solutions of cisplatin and thiotepa in glucose 5%.
Cisplatin exhibits variable incompatibility with paclitaxel, de-
pending on the paclitaxel concentration and the temperature.7 
Cisplatin reacts with aluminium causing loss of potency and pre-
cipitate formation. Needles, syringes, catheters or giving sets that
contain aluminium should not be used for preparing or giving
cisplatin.
1. Hussain AA, et al. Reaction of cis-platinum with sodium bi-

sulfite. J Pharm Sci 1980; 69: 364–5. 
2. Garren KW, Repta AJ. Incompatibility of cisplatin and Reglan

Injectable. Int J Pharmaceutics 1985; 24: 91–9. 
3. Hincal AA, et al. Cis-platin stability in aqueous parenteral vehi-

cles. J Parenter Drug Assoc 1979; 33: 107–16. 
4. Stewart CF, Fleming RA. Compatibility of cisplatin and fluorou-

racil in 0.9% sodium chloride injection. Am J Hosp Pharm 1990;
47: 1373–7. 

5. Stewart CF, Hampton EM. Stability of cisplatin and etoposide in
intravenous admixtures. Am J Hosp Pharm 1989; 46: 1400–4. 

6. Trissel LA, Martinez JF. Compatibility of thiotepa (lyophilized)
with selected drugs during simulated Y-site administration. Am J
Health-Syst Pharm 1996; 53: 1041–5. 

7. Zhang Y, et al. Compatibility and stability of paclitaxel com-
bined with cisplatin and with carboplatin in infusion solutions.
Ann Pharmacother 1997; 31: 1465–70.

Stability. Decomposition of cisplatin in aqueous solutions is pri-
marily due to reversible substitution of water for chloride, and its
stability is enhanced in sodium chloride solutions because of the
excess of chloride ions available.1,2 A solution in sodium chlo-
ride 0.9% injection has been reported to lose 3% of the drug in
less than one hour and to remain stable at this equilibrium value
for 24 hours at room temperature.1 Stability is decreased if ex-
posed to intense light, but the effect of normal lighting conditions
is apparently smaller.1,2 It has been recommended that admix-
tures of cisplatin with mannitol and magnesium sulfate (in glu-
cose 5% with sodium chloride 0.45%) stored at room tempera-
ture in PVC bags should be used within 48 hours, but may be
stored for 4 days at 4° or frozen and stored at −15° for up to 30
days.3 However, solutions containing 600 micrograms/mL or
more of cisplatin precipitate out when refrigerated and are slow
to redissolve.1
1. Greene RF, et al. Stability of cisplatin in aqueous solution. Am J

Hosp Pharm 1979; 36: 38–43. 
2. Hincal AA, et al. Cis-platin stability in aqueous parenteral vehi-

cles. J Parenter Drug Assoc 1979; 33: 107–16. 
3. LaFollette JM, et al. Stability of cisplatin admixtures in polyvi-

nyl chloride bags. Am J Hosp Pharm 1985; 42: 2652.

Adverse Effects and Treatment
For a general outline see Antineoplastics, p.635 and
p.639. 
Severe nausea and vomiting occur in most patients dur-
ing treatment with cisplatin; nausea may persist for up
to a week. 
Serious toxic effects on the kidneys, bone marrow, and
ears have been reported in up to about one third of pa-
tients given a single dose of cisplatin; the effects are
generally dose-related and cumulative. 
Damage to the renal tubules may be evident during the
second week after a dose of cisplatin and renal function
must return to normal before further cisplatin is given.
Adequate hydration, and use of osmotic diuretics such
as mannitol to increase urine volume and thus decrease
the urinary concentration of platinum, can reduce the
incidence of nephrotoxicity. Electrolyte disturbances,
particularly hypomagnesaemia and hypocalcaemia,
may occur, possibly as a result of renal tubular damage.
Hyperuricaemia is also seen. 
Bone-marrow depression may be severe with higher
doses of cisplatin. Nadirs in platelet and leucocyte
counts occur between days 18 and 23 and most patients
recover by day 39; anaemia is common and may be
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