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through healthy human skin after 24 hours was 0.26%
of a dose and a skin depot containing 4.9% of the dose
was formed.
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Uses and Administration
5-Aminolevulinic acid is a naturally occurring haem
precursor that is metabolised in the body to protopor-
phyrin IX, a photosensitiser, and then to haem. It has
been formulated for topical use in photodynamic ther-
apy (see under Porfimer Sodium, p.764). It is used to
treat actinic keratoses and basal cell carcinoma (see be-
low). Aminolevulinic acid hydrochloride is applied
topically as a 20% solution in the treatment of non-hyper-
keratotic actinic keratoses of the face or scalp. This is
followed, 14 to 18 hours later, by illumination with
blue wavelength light sufficient to supply a dose of
10 J/cm2. Treatment may be repeated once after 8
weeks if necessary. 
Methyl aminolevulinate hydrochloride is a derivative
of 5-aminolevulinic acid that is applied topically for
the treatment of non-hyperkeratotic, non-pigmented
actinic keratoses of the face or scalp when other thera-
pies are considered inappropriate. It is also used for the
treatment of superficial and/or nodular basal cell carci-
noma unsuitable for other therapies. In some countries,
methyl aminolevulinate is licensed for the treatment of
Bowen’s disease (squamous cell carcinoma in situ)
when surgical excision is inappropriate. A cream con-
taining the equivalent of 16% methyl aminolevulinate
is applied to the lesions and covered with an occlusive
dressing. After 3 hours the cream is removed and the
lesions are exposed to red wavelength light in a dose of
75 J/cm2; exposure to the cream for more than 4 hours
should be avoided. For actinic keratoses, one session of
photodynamic therapy is given, and again after 3
months if necessary. For basal cell carcinoma or Bo-
wen’s disease two sessions are given a week apart. 
Patients should avoid sunlight or bright light sources
for about 2 days after application. 
Hexaminolevulinate hydrochloride is used as a diag-
nostic agent for the detection of bladder cancer (p.659),
and is under investigation for the photodynamic thera-
py of bladder cancer.
Malignant neoplasms. The use of topical aminolevulinic acid
or methyl aminolevulinate in the photodynamic therapy (PDT)
of actinic keratosis and basal cell carcinoma (p.673) has been
reviewed.1-5 Both aminolevulinic acid and methyl aminolevuli-
nate are considered to be effective in clearing non-hyperkeratotic
actinic keratoses of the face and scalp, with response rates com-
parable to topical 5-fluorouracil and cryotherapy; cosmetic re-
sponse is superior to that with cryotherapy.6,7 More than 80% of
lesions cleared completely after 2 treatments with aminolevulin-
ic acid PDT; a recurrence rate of 19% was reported over 12
months.8 Single treatment with methyl aminolevulinate is effec-
tive for thin lesions but thicker, non-responsive lesions may ben-
efit from repeated treatment.9 No significant differences in effi-
cacy were seen between PDT with aminolevulinic acid or methyl
aminolevulinate in the treatment of scalp actinic keratosis.10

Aminolevulinic acid is considered as effective as cryotherapy but
with superior healing and cosmetic results for superficial basal
cell carcinoma; it is less effective for nodular disease.6 Intrale-
sional use has been investigated to improve penetration of the
photosensitiser, with good preliminary results.11 Methyl ami-
nolevulinate topical PDT may be preferable for difficult-to-treat
basal cell carcinoma.12,13 Aminolevulinic acid is as effective in
Bowen’s disease (squamous cell carcinoma in situ) as cryothera-
py or 5-fluorouracil, but with fewer adverse effects.6 Topical me-
thyl aminolevulinate PDT was more effective and cosmetically
acceptable compared with topical 5-fluorouracil for pre-malig-
nant skin disease in a small study in organ transplant recipients.14 
PDT using oral 5-aminolevulinic acid as the photosensitiser, at
doses of 30 or 60 mg/kg, has been used to treat Barrett’s
oesophagus, which is a major risk factor for oesophageal adeno-
carcinoma (p.664).15,16 A small study found similar clinical re-
sponses with low-dose (30 mg/kg) and high-dose (60 mg/kg)
aminolevulinic acid protocols.17 Good long-term results have
been reported with aminolevulinic acid PDT in patients with ear-
ly neoplasia or high-grade intraepithelial neoplasia.18 

Aminolevulinic acid is also under investigation for the photody-
namic detection and treatment of brain tumours (p.660).19 It has
also been used for the fluorescence detection of pleural malig-
nancies.20 
An intravesical solution of aminolevulinic acid has been instilled
for the detection21 and management22 of superficial bladder can-
cer (p.659). Hexaminolevulinate is used for the diagnosis of
bladder cancer, and it appears to be more effective than standard
white light cystoscopy.23-25 
A topical application of 5-aminolevulinic acid 3% has been tried
in the treatment of cervical intraepithelial neoplasia, with poor
response.26
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Skin disorders. 5-Aminolevulinic acid has been used topically
in the photodynamic therapy (PDT) of skin conditions such as
psoriasis, recalcitrant viral warts, acne vulgaris, and cutaneous T-
cell lymphoma.1 Variable results have been reported with this
therapy in patients with plaque psoriasis; in one study therapy
was generally well-tolerated,2 but in the other all patients report-
ed stinging or burning during irradiation.3 A study comparing 5-
aminolevulinic acid and methyl aminolevulinate for PDT of acne
found both to be equally effective, although methyl aminolevuli-
nate seemed to be better tolerated.4 Topical methyl aminolevuli-
nate-based PDT has been found to be effective in the treatment

of facial acne vulgaris.5,6 PDT with 5-aminolevulinic acid has
been reported to significantly improve an infected leg ulcer re-
sistant to conventional therapies.7 A topical 10% solution has
been used with intraurethral PDT to treat condylomata acumina-
ta.8
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Preparations
Proprietary Preparations (details are given in Part 3)
Austria: Metvix; Belg.: Metvix; Cz.: Hexvix; MC 506; Metvix; Denm.:
Metvix; Fin.: Hexvix; Metvix; Fr.: Metvixia; Ger.: Metvix; Gr.: Hexvix; Ital.:
Metvix; Neth.: Hexvix; Metvix; Norw.: Hexvix; Metvix; NZ: Metvix; Port.:
Gliolan; Hexvix; Metvix; S.Afr.: Metvix; Spain: Metvix; Swed.: Hexvix;
Metvix; Switz.: Metvix; UK: Metvix; Porphin; USA: Levulan Kerastick;
Metvixia.

Amonafide (rINN)

Amonafida; Amonafidum; M-FA-142; Nafidimide; NSC-308847.
3-Amino-N-[2-(dimethylamino)ethyl]naphthalimide.
Амонафид
C16H17N3O2 = 283.3.
CAS — 69408-81-7.

Profile
Amonafide is a topoisomerase inhibitor.  Amonafide malate is
under investigation for the treatment of acute myeloid leukae-
mia. Amonafide hydrochloride has also been investigated, but
studies were stopped due to serious adverse effects.

Amrubicin (USAN, rINN)

Amrubicina; Amrubicine; Amrubicinum; SM-5887. (+)-(7S,9S)-
9-Acetyl-9-amino-7-[(2-deoxy-β-D-erythro-pentopyranosyl)-
oxy]-7,8,9,10-tetrahydro-6,11-dihydroxy-5,12-naphthacenedione.
Амрубицин
C25H25NO9 = 483.5.
CAS — 110267-81-7 (amrubicin); 110311-30-3 (amru-
bicin hydrochlor ide).

Profile
Amrubicin is a synthetic anthracycline derivative related to com-
pounds such as doxorubicin (p.712). Amrubicin hydrochloride is
used as an antineoplastic in the treatment of lung cancer, and is
under investigation in the treatment of superficial bladder can-
cers, and lymphomas.
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