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cal carcinoma, although other drugs are usually preferred, and
has also been tried in other malignant neoplasms, notably those
of the brain. 
In addition to myelosuppression, which is usually dose-limiting,
and manifests chiefly as leucopenia and thrombocytopenia, ad-
verse effects include gastrointestinal disturbances, skin rashes,
grey pigmentation of the skin, transient disturbances of hepatic
function, elevated blood-urea nitrogen (BUN), and hypersensi-
tivity reactions. Blood counts should be taken regularly during
treatment and mitolactol withdrawn if bone-marrow depression
occurs.

Mitomycin (BAN, USAN, rINN)

Mitomicina; Mitomicinas; Mitomicinum; Mitomisin; Mitomycin C;
Mitomycine; Mitomycine C; Mitomycinum; Mitomysiini; NSC-
26980. 6-Amino-1,1a,2,8,8a,8b-hexahydro-8-hydroxymethyl-8a-
methoxy-5-methylazirino[2′,3′:3,4]pyrrolo[1,2-a]indole-4,7-di-
one carbamate; (1S,2S,9S,9aR)-7-Amino-2,3,5,8,9,9a-hexahydro-
9a-methoxy-6-methyl-5,8-dioxo-1,2-epimino-1-H-pyrrolo[1,2-
a]indol-9-ylmethyl carbamate.
Митомицин
C15H18N4O5 = 334.3.
CAS — 50-07-7.
ATC — L01DC03.
ATC Vet — QL01DC03.

Description. Mitomycin is an antineoplastic antibiotic pro-
duced by the growth of Streptomyces caespitosus.
Pharmacopoeias. In Chin., Eur. (see p.vii), Jpn, and US. 
Ph. Eur. 6.2 (Mitomycin). A substance produced by a strain of
Streptomyces caespitotus. Blue-violet crystals or crystalline
powder. Slightly soluble in water and in acetone; freely soluble
in dimethylacetamide; sparingly soluble in methyl alcohol. A
0.1% solution in water has a pH of 5.5 to 7.5. Protect from light. 
USP 31 (Mitomycin). A blue-violet crystalline powder. It has a
potency of not less than 970 micrograms/mg. Slightly soluble in
water; soluble in acetone, in butyl acetate, in cyclohexanone, and
in methyl alcohol. A 0.5% suspension in water has a pH of 6.0 to
7.5. Store in airtight containers at a temperature of 25°, excur-
sions permitted between 15° and 30°. Protect from light.
Incompatibility. Mitomycin may be incompatible with drugs
that are acid in solution—for a report of incompatibility with to-
potecan, see p.780.
Stability. Mitomycin undergoes degradation in acid solution,1
and two studies2,3 suggested that mitomycin was much less sta-
ble in glucose 5% injection than in sodium chloride 0.9%. These
findings were queried by a manufacturer (Bristol, USA) whose
own results suggested4 that mitomycin was stable for 48 hours in
glucose injection 5% at 25°, and it is uncertain whether different
manufacturers’ formulations differ in stability, or, as has been
suggested, that an unsuitable assay was used by the manufacturer
to measure stability.5
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Adverse Effects, Treatment, and Precau-
tions
For general discussions see Antineoplastics, p.635,
p.639, and p.641. 
The main adverse effect of mitomycin is delayed cu-
mulative bone-marrow suppression. Profound leuco-
penia and thrombocytopenia occurs after about 4
weeks with recovery in about 8 to 10 weeks after a
dose. Blood counts may not recover in about one-quar-
ter of patients. Other serious adverse effects include re-
nal damage and pulmonary reactions; a potentially fa-
tal haemolytic-uraemic syndrome has been reported in

some patients. US licensed product information states
that the degree of renal impairment does not appear to
be related to dose or duration of therapy although it has
been suggested that the incidence of renal toxicity is
greatly increased if the total cumulative dose exceeds
120 mg (see also Effects on the Kidneys, below). Gas-
trointestinal toxicity, dermatitis, alopecia, fever, ma-
laise, and rarely cardiotoxicity may also occur. Local
tissue necrosis, ulceration, and cellulitis may follow
extravasation. 
Mitomycin is contra-indicated in patients with im-
paired renal function or coagulation disorders. Renal
function should be tested before beginning treatment
and after each course.
Effects on the bladder. Intravesical instillation of mitomycin
after resection of superficial bladder tumours has led to the de-
velopment of indolent asymptomatic ulcers at the resection site
which may persist for months, and must be distinguished from
persistent infiltrating bladder cancer.1,2 Persistent ulceration, in-
flammation, necrosis, and pain has also occurred, possibly be-
cause of mitomycin extravasation at the resection site.3 There are
also a few reports4 of eosinophilic cystitis, in which eosinophilic
infiltration of the mucosa and muscle were accompanied by
oedema, inflammation, muscle necrosis and fibrosis. Severe
bladder contracture is a rare, and often irreversible, complication
of intravesical mitomycin;5 urinary diversion may be required in
cases of intolerable urinary frequency.6 Formation of papillary-
like calcifications at the resection site,7 and calcification of the
bladder wall have also been described after the use of mitomycin
for superficial transitional cell carcinoma of the bladder. 
See also under Effects on the Skin, below.
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Effects on the eyes. Early complications after the topical use
of mitomycin with glaucoma filtering surgery (see Glaucoma,
below) include hypotony, shallow anterior chamber, cataract for-
mation, choroidal effusions, hypotonous maculopathy, and su-
prachoroidal haemorrhage.1 Late complications include bleb
leak, blebitis, and endophthalmitis.2 Complications from the top-
ical use of mitomycin with or after pterygium surgery (see Ptery-
gium, below) commonly include irritation and photophobia.
Other effects include delayed epithelial healing, avascularity of
the sclera and cornea, scleral calcification and ulceration, necro-
tising scleritis, corneal or scleral perforation, iridocyclitis, cata-
ract formation, glaucoma, and symblepharon.1 Some of these ef-
fects may be severe and sight-threatening, and require further
surgery.3 Complications most commonly reported after the use
of topical mitomycin in ocular surface neoplasia were hypersen-
sitivity reactions and epiphora (an overflow of tears) secondary
to stenosis of the lachrymal punctum.4
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Effects on the kidneys. A syndrome of thrombotic microangi-
opathy resembling the haemolytic-uraemic syndrome has been
seen in patients receiving mitomycin, either alone1 or more often
with other drugs, particularly fluorouracil2 or tamoxifen.3,4 The
syndrome is characterised by haemolytic anaemia, thrombocyto-
penia, and progressive renal failure, and may be accompanied by
hypertension, pulmonary oedema, and neurological effects in-
cluding confusion, headache, and seizures.1,2 Onset is usually de-
layed, sometimes occurring several months after the end of a
course of mitomycin.1,2 
There is some uncertainty as to whether mitomycin dose is sig-
nificant, but one study1 found that all of 25 cases they reported
had received total doses of 70 mg or more, and another2 reported
that 74 of 83 cases had received 60 mg or more. 
Symptoms may be exacerbated by blood transfusions.2 The use
of erythropoietin allowed the cessation of blood transfusion, with
subsequent haematological improvement and slower progres-
sion of chronic renal failure in one case report.5 Plasma exchange
has been suggested as possibly helpful,1 although only a minority

of patients may benefit from this treatment.2 Captopril therapy
may also be useful.6
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Effects on the liver. Hepatic veno-occlusive disease developed
in 6 of 29 patients given intensive mitomycin therapy and autol-
ogous bone marrow transplantation.1 The effect was manifest as
abdominal pain, hepatomegaly, and ascites, and liver failure was
progressive and fatal in 3. A further patient, who had no symp-
toms, was found to have veno-occlusive disease at post mortem.
1. Lazarus HM, et al. Veno-occlusive disease of the liver after high-

dose mitomycin C therapy and autologous bone marrow trans-
plantation. Cancer 1982; 49: 1789–95.

Effects on respiratory function. Mitomycin-induced pulmo-
nary toxicity has been reviewed.1,2 There have been reports of
toxicity at total dosages as low as 20 mg/m2 of mitomycin,2 al-
though others report1 that the average cumulative dose associat-
ed with toxicity is 78 mg. Premedication with corticosteroids
may reduce the incidence of lung toxicity.2 
See also Effects on the Lungs, p.638. For reference to the respi-
ratory effects of mitomycin used with a vinca alkaloid see Inter-
actions, Antineoplastics, under Vinblastine Sulfate, p.786.
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Effects on the skin. Severe eczema of the hands and feet and
generalised rash have been reported in patients receiving intra-
vesical mitomycin.1,2 These symptoms appear to be due to a de-
layed hypersensitivity (type IV) reaction,1,2 which is probably
also responsible for the bladder irritation and cystitis that may
follow intravesical mitomycin1 (see above). Leucocytoclastic
vasculitis caused by an immune-complex mediated (type III) re-
action and presenting as purpuric papules has also been de-
scribed.2
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Interactions
For a general outline of antineoplastic drug interac-
tions, see p.642.
Antineoplastics. Cardiotoxicity developed in 14 of 91 patients
who received mitomycin therapy as second-line treatment for
breast cancer after the failure of doxorubicin-containing regi-
mens, compared with 3 of 89 similar patients whose second-line
treatment did not include mitomycin.1 
For reports of acute bronchospasm after injection of a vinca al-
kaloid in patients pretreated with mitomycin see Vinblastine Sul-
fate, p.786. For the increased risk of haemolytic-uraemic syn-
drome that may occur if mitomycin is given with fluorouracil or
tamoxifen see under Effects on the Kidneys, above.
1. Buzdar AU, et al. Adriamycin and mitomycin C: possible syner-
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Pharmacokinetics
Mitomycin disappears rapidly from the blood after in-
travenous injection with an initial (distribution) half-
life of 17 minutes. It is widely distributed but does not
appear to cross the blood-brain barrier. Mitomycin is
metabolised mainly but not exclusively in the liver.
The terminal half-life is about 50 minutes. After nor-
mal doses about 10% of a dose is excreted unchanged
in the urine; small amounts are also present in bile and
faeces. With increasing doses metabolic pathways are
saturated, and more drug is excreted unchanged in the
urine.

Uses and Administration
Mitomycin is a highly toxic antibiotic with antineo-
plastic properties. It acts as an alkylating agent after ac-
tivation in vivo and suppresses the synthesis of nucleic
acids. It is a cell-cycle non-specific agent, but is most
active in the late G1 and early S phases. 
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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)

Mitomycin is used, with other antineoplastic agents, in
the treatment of many solid tumours including those of
the bladder, breast, cervix, eye, liver, lung, stomach,
and prostate as indicated by the cross-references given
below. Mitomycin has been tried in other neoplasms
including those of the gastrointestinal tract, head and
neck, pancreas, in melanoma, sarcomas, and in leukae-
mias. 
Dosage regimens include an initial dose of 10 to
20 mg/m2 intravenously; subsequent doses are repeat-
ed at intervals of 6 to 8 weeks if blood counts permit,
and should be reduced according to the previous hae-
matological response. Another suggested regimen is
2 mg/m2 daily for 5 days, repeated after 2 days. Other
regimens may be used, particularly in combination. 
Doses are adjusted according to the effect on bone mar-
row and treatment should not be repeated until the leu-
cocyte and platelet counts are above acceptable levels
(see also Bone-marrow Depression, p.639). 
Mitomycin is also used as a bladder instillation: 10 to
40 mg is instilled once weekly or three times a week
for a total of 20 doses in the treatment of superficial
bladder tumours. For the prevention of recurrent blad-
der tumours 20 mg may be instilled every 2 weeks, or
40 mg monthly or 3-monthly. Alternatively 4 to 10 mg
may be instilled once weekly or three times a week.
These doses are usually given in 10 to 40 mL of water
for injection. The solution should be retained in the
bladder for at least 1 hour. 
Mitomycin has been given by the intra-arterial route in
the treatment of liver tumours, sometimes as an infu-
sion of microcapsules designed to produce localised
embolisation. 
Mitomycin is used for its effect on fibroblasts to im-
prove outcomes and reduce scarring in certain types of
surgery, notably in glaucoma (see below).
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Glaucoma. Mitomycin, like fluorouracil, is effective in im-
proving the outcome of glaucoma filtering surgery in selected
patients when used as an adjunct to prevent the formation of scar
tissue (see p.1873). Fluorouracil is usually given as a regimen of
multiple injections but mitomycin given as a single intra-opera-
tive topical application in usual concentrations ranging from 0.2
to 0.5 mg/mL appears to be of similar efficacy.1,2 A systematic
review of 11 studies concluded that intra-operative mitomycin
reduced the chances of failure in high-risk patients, and in those
having their first trabeculectomy.3 However it was noted that the
nature of the data might have led to overestimation of the effect
and that there was some evidence of an increased risk of cataract
with mitomycin. Late hypotony is also a problem.4 For other po-
tential complications see Effects on the Eye, above.
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mology 1992; 99: 438–44. 
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4. Bindlish R, et al. Efficacy and safety of mitomycin-C in primary
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Malignant neoplasms. Mitomycin is used in the prevention of
recurrent bladder cancer (p.659), in the palliative therapy of ad-
vanced breast cancer (p.661), in malignancies of the cervix
(p.663), eye (p.664), stomach and anus (p.664 and p.666), liver
(p.667), and non-small cell lung cancer (p.668), and has been
tried in advanced prostatic cancer (see p.671).
Pterygium. Pterygium is a degenerative condition of subcon-
junctival tissues that results in a vascularised overgrowth of the
conjunctiva and cornea. It is cosmetically unappealing but does
not usually require treatment. However, if it affects the pupillary
area it can be treated surgically. Pterygium often recurs after re-
moval and methods used to prevent recurrence include radiother-
apy or the topical application of mitomycin or thiotepa.1 

Thiotepa has been applied postoperatively as 0.05% eye drops
for several weeks, but pterygium may still recur2 and adverse ef-
fects include conjunctival injection, granuloma, hypertrophic
conjunctiva, and black deposits in the conjunctival fornix.1 Depig-
mentation of the eyelids may also be a problem, so patients
should avoid direct sunlight during thiotepa use.1 
Mitomycin has been applied topically to the surgical site, or giv-
en as eye drops postoperatively.1 The optimal intra-operative ex-
posure time and concentration are uncertain: concentrations of
0.02 or 0.04% have been applied for up to 5 minutes,1,3 and low-
dose treatment with mitomycin 0.02% for 30 seconds has been
reported to be effective with few complications.4 Postoperative
treatment has generally been given as 0.02, 0.04, or 0.1% eye
drops for up to 2 weeks, but the higher concentrations and longer
treatment periods have been associated with more adverse ef-
fects,1 some of which may be severe and sight-threatening (see
also Effects on the Eyes, above). Comparisons of intra-operative
with postoperative use suggest that pterygium recurrence rates
are similar.1,5 
A range of β-irradiation doses and fractionation methods have
been used. Long-term complications include posterior subcapsu-
lar changes of the lens, atrophy and ulceration of the sclera, and
scleral necrosis leading to endophthalmitis.1 In one retrospective
study,6 intra-operative use of 0.04% mitomycin was more effec-
tive than β-irradiation in preventing recurrence after surgery. In
another study,7 postoperative mitomycin 0.02% for one week
was less effective than radiation therapy.
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Scand 1999; 77: 147–50. 
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Preparations
USP 31: Mitomycin for Injection.

Proprietary Preparations (details are given in Part 3)
Arg.: Asomutan; Crisofimina; Datisan†; Maximiton; Mitocyna; Mitokebir;
Mitonovag; Mitotie; Oncotaxina†; Sintemicina; Vetio; Braz.: Mitocin; Ca-
nad.: Mutamycin; Chile: Metomit†; Fin.: Mitostat; Mutamycin; Fr.: Amety-
cine; Ger.: Ametycine; Mitem; Mito-extra; Mito-medac; India: Mitocin;
Mex.: Ifamit†; Mitocin-C; Mitolem; Mitotie; Mixandex; Norw.: Mutamycin;
Philipp.: Mytoxid; Swed.: Mutamycin; Switz.: Mutamycine†; USA: Mi-
tozytrex; Mutamycin.

Mitotane (USAN, rINN)

CB-313; o,p′DDD; Mitotaani; Mitotan; Mitotano; Mitotanum;
NSC-38721; WR-13045. 1,1-Dichloro-2-(2-chlorophenyl)-2-(4-
chlorophenyl)ethane.
Митотан
C14H10Cl4 = 320.0.
CAS — 53-19-0.
ATC — L01XX23.
ATC Vet — QL01XX23.

Pharmacopoeias. In US. 
USP 31 (Mitotane). A white crystalline powder with a slight ar-
omatic odour. M.p. is between 75° and 81°. Practically insoluble
in water; soluble in alcohol, in ether, in petroleum spirit, and in
fixed oils and fats. Store in airtight containers. Protect from light.

Adverse Effects
Almost all patients given mitotane have anorexia, nau-
sea and vomiting, and sometimes diarrhoea, and about
40% suffer some central toxicity with dizziness, verti-
go, sedation, lethargy, and depression. Permanent brain
damage may develop with prolonged dosage. Bleeding
time may be prolonged. Other common adverse effects
include leucopenia, thrombocytopenia, anaemia, hy-
percholesterolaemia, hypertriglyceridaemia, mucosi-
tis, gynaecomastia, and headache. Ocular adverse ef-
fects may occur including blurred vision, diplopia,

lenticular opacities, and retinopathy. Other adverse ef-
fects include hypersensitivity reactions, haematuria, al-
buminuria, skin rashes, fever, myalgia, haemorrhagic
cystitis, flushing, hypertension, and orthostatic hypo-
tension.

Precautions
Mitotane inhibits the adrenal cortex and adrenocortical
insufficiency may develop during treatment; cortico-
steroid therapy is often required. In trauma, infection,
or shock the drug should be temporarily withdrawn
and corticosteroids should be given systemically. Mi-
totane should be given with care to patients with renal
or hepatic impairment. Before mitotane therapy is be-
gun, all possible tumour tissue from large metastases
should be surgically removed, in order to minimise
possible infarction or haemorrhage in the tumour. Pa-
tients should not drive or operate machinery. Behav-
ioural and neurological assessments should be carried
out regularly in patients who have been receiving treat-
ment for 2 years or more. Plasma concentrations
should be monitored to guide dosage; the therapeutic
window lies between 14 and 20 micrograms/mL (see
also Therapeutic Drug Monitoring, below).

Interactions
Mitotane may induce hepatic microsomal enzymes
and enhance the metabolism of some other drugs, in-
cluding coumarin anticoagulants.
Spironolactone. Mitotane in a dose of up to 3 g daily in a 65-
year-old patient with Cushing’s syndrome appeared to be inef-
fective and did not produce the usual adverse effects associated
with mitotane while the patient was also receiving spironolac-
tone.1

1. Wortsman J, Soler NG. Mitotane: spironolactone antagonism in
Cushing’s syndrome. JAMA 1977; 238: 2527.

Pharmacokinetics
Up to 40% of a dose of mitotane is absorbed from the
gastrointestinal tract; absorption increases with food.
After daily doses of 5 to 15 g, concentrations in the
blood of 7 to 90 micrograms/mL of unchanged drug
and 29 to 54 micrograms/mL of metabolite have been
reported. Mitotane has been detected in the blood for
about 6 to 9 weeks after stopping treatment. It is widely
distributed and appears to be stored mainly in fatty tis-
sues. It is metabolised in the liver and other tissues and
excreted as metabolites in urine and bile. From 10 to
25% of a dose has been recovered in the urine as a wa-
ter-soluble metabolite.
Therapeutic drug monitoring. Monitoring of mitotane and
its major metabolite o,p′-DDE in 2 patients receiving mitotane in
low doses for Cushing’s disease demonstrated that there is a pro-
longed lag time in the plasma concentration changes in response
to alterations in dosage,1 presumably because of the lipophilicity
of both compounds which leads to accumulation in adipose tis-
sue. A study2 in adrenal carcinoma found that mitotane is prefer-
entially distributed into the very-low-density lipoprotein
(VLDL) fraction of the serum of patients with hypertriglyceri-
daemia, whereas under normolipidaemic conditions, it is bound
to high-density lipoproteins and albumin. Because VLDL is not
incorporated into the human adrenal cells, mitotane’s lipophilic-
ity has implications for treatment and monitoring in patients with
hypertriglyceridaemia. In some studies3,4 tumour responses were
seen only in those patients achieving a serum concentration of
mitotane above 14 micrograms/mL, and a small prospective
study5 found that therapeutic concentrations (defined as between
14 and 20 micrograms/mL) could be reached by sustained low
doses (1 to 3 g daily), thus limiting side-effects.
1. Benecke R, et al. Plasma level monitoring of mitotane (o,p′-

DDD) and its metabolite (o,p′-DDE) during long-term treatment
of Cushing’s disease with low doses. Eur J Clin Pharmacol
1991; 41: 259–61. 

2. Gebhardt DOE, et al. The distribution of o,p’-DDD (mitotane)
among serum lipoproteins in normo- and hypertriglyceridemia.
Cancer Chemother Pharmacol 1992; 29: 331–4. 

3. Haak HR, et al. Optimal treatment of adrenocortical carcinoma
with mitotane: results in a consecutive series of 96 patients. Br J
Cancer 1994; 69: 947–51. 

4. Baudin E, et al. Impact of monitoring plasma 1,1-dichlorodiphe-
nildichloroethane (o,p′DDD) levels on the treatment of patients
with adrenocortical carcinoma. Cancer 2001; 92: 1385–92. 

5. Terzolo M, et al. Low-dose monitored mitotane treatment
achieves the therapeutic range with manageable side effects in
patients with adrenocortical cancer. J Clin Endocrinol Metab
2000; 85: 2234–8.
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