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Malignant melanoma can occur in various ocular structures and accounts for 70% of all primary eye

malignancies. At the time of initial diagnosis of uveal melanoma, most patients have no demonstrable

evidence of metastatic disease. However, within 5 years, metastases appear in 19±35% of patients. The

median relapse-free interval for these patients is 2±4 years. Unlike cutaneous melanoma, uveal mela-

noma most commonly metastasises to the liver. In fact, the liver is the sole site or the initial site of

metastasis in more than 50% of patients. This paper reviews major studies that evaluated diVerent

treatment options for metastatic uveal melanoma, including surgery, systemic chemotherapy, intra-

arterial chemotherapy, chemoembolisation and chemoimmunotherapy. Surgery and systemic che-

motherapy oVer minimal bene®ts for these patients. However, the use of intra-arterial fotemustine

demonstrated a 40% response rate for patients with liver metastases of uveal melanoma. Additionally,

chemoimmunotherapy with a four-drug chemotherapy regimen and interferon alfa has provided

response rates of approximately 20% and may contribute to prolonged survival. Ongoing multicentre

trials are expected to determine the feasibility of this regimen. The activity of immunotherapy, par-

ticularly interferon, encourages its use in combination with other active therapies, such as intra-

arterial fotemustine. # 1998 Published by Elsevier Science Ltd. All rights reserved.
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INTRODUCTION

Malignant melanoma, the most common primary intra-

ocular malignancy, accounts for 70% of all primary eye

malignancies. The annual age-adjusted incidence is reported

to be 5±7 cases per million population in most countries. It

occurs in all age groups, but nearly two thirds of cases are

identi®ed in the ®fth to seventh decades. The natural history

of uveal melanoma is poorly understood, partly because the

primary tumour usually is not diagnosed until it is large

enough to cause visual disturbance or other ocular symptoms.

During the last 20 years, primary uveal melanoma treat-

ments that allow preservation of the eye and some remaining

eyesight (i.e. plaque brachytherapy, charged particles and

local resection) have progressed greatly; however, these

treatments have not aVected the rate of metastases as com-

pared to enucleation [1±3]. Metastases appear in 19±35% of

patients within 5 years [4±7] and the median relapse-free

interval for these patients is 2±4 years [6±11]. Uveal mela-

noma most commonly metastasises to the liver, followed by

lungs, bone and skin [7±10, 12]. The liver is the sole site or

the initial site of metastasis in more than 50% of patients

[11]. Uveal melanoma also has an unusual propensity for late

hepatic metastases [8]. This pattern of dissemination diVers

from that of cutaneous melanoma, which preferentially

metastasises to the lymph nodes, lung and brain rather than

to the liver [8, 12±14].

Treatment options for metastatic uveal melanoma include

surgery, systemic chemotherapy, chemoembolisation, intra-

arterial chemotherapy and chemoimmunotherapy. Because

metastatic uveal melanoma is rare, many of the literature

reports contain few patients or are case reports, with only a

few series containing more than 10 patients treated with the

same protocol. This paper will review the major studies on

the treatment of this disease and suggest perspectives for

future studies.

Prognostic factors for metastatic uveal melanoma

Knowledge of the natural disease history after detection of

metastases is necessary to understand current treatment

options. Metastatic uveal melanoma has a poor prognosis;

more than half of patients die within 5 months [1, 7, 12, 15].

Even with therapy, survival ranges from 1 to 59 months, with

a median of 5±8 months [7±11, 16]. Various studies have

de®ned prognostic factors for patients with metastatic uveal
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melanoma. Young age, good performance status and female

gender are associated with favourable prognosis, while the

presence of liver involvement is an unfavourable prognostic

factor [7, 10, 17]. A series of 201 patients with uveal mela-

noma who were treated at M.D. Anderson Cancer Center

(Houston, Texas, U.S.A.) between 1968 and 1991 were

analysed for tumour- and patient-related prognostic factors

after diagnosis of liver metastases [16]. The authors used

univariate analysis and then the multivariate stepwise regres-

sion method to determine the most important independent

factors predicting survival. Among nine categorised par-

ameters evaluated in the univariate analysis response to

therapy, serum concentrations of alkaline phosphatase, lac-

tate dehydrogenase and total bilirubin were signi®cant factors

in¯uencing survival after the diagnosis of liver metastases.

Patients' age and sex, the metastasis-free interval, presence of

extrahepatic metastases and type of therapy for liver recur-

rence were not signi®cant prognostic factors. However, in the

multivariate stepwise regression analysis only the metastasis-

free interval and serum alkaline phosphatase concentration

signi®cantly and independently in¯uenced survival; total

bilirubin concentration was of borderline signi®cance.

TREATMENT OPTIONS

Surgery

Surgery combined with chemotherapy may be feasible in

selected patients with one or few localised lesions. A remark-

ably long median survival of 18.4 months was observed after

surgery and chemotherapy in 15 patients by Rajpal and

coworkers [10]. Unfortunately, for the majority of patients,

disease dissemination to the liver or other sites precludes this

type of treatment.

Chemotherapy

Approximately 50 chemotherapeutic agents are presently

available for the treatment of various malignancies. Most of

these have been explored as systemic treatment for metastatic

cutaneous melanoma and many have demonstrated activity

against this disease, with 10±20% of tumours responding to

treatment with single agents or drug combinations. Particu-

larly, dacarbazine (DTIC) is a mainstay of treatment for

metastatic cutaneous melanoma. In contrast, however, uveal

melanoma lesions appear to be highly resistant to most avail-

able chemotherapeutic agents (Table 1).

The promising use of systemic chemotherapy for meta-

static uveal melanoma was reported in the early 1970s [8]. 4

of 25 (16%; 95% con®dence interval (CI), 5±36%) patients

treated with DTIC and BCNU (carmustine) had a partial

response. The Southwest Oncology Group (SWOG) also

reported six responses (9%), including one complete and ®ve

partial responses, among 64 patients treated with either

DTIC or cisplatin [17]. Other studies, however, using intra-

venous (i.v.) chemotherapeutic agents have provided minimal

to no response. Experiences with various chemotherapeutic

drugs over two decades at the M.D. Anderson Cancer Center

detected only one partial response among 143 patients (95%

CI, 0±4%) [16]. Similarly, the Eastern Cooperative Oncology

Group (ECOG) did not demonstrate any objective responses

in 51 patients with metastatic uveal melanomas who received

various chemotherapeutic regimens [19]. The median survi-

val in these two large groups of patients was 4.5 and 5

months, respectively. No objective responses were reported

either among 24 patients treated in a German study with

various chemotherapy protocols [11].

Chemoembolisation

Drugs with short half-lives that are rapidly cleared from the

bloodstream have a pharmacokinetic advantage when given

by regional infusion. Primary and secondary hepatic tumours

obtain most of their blood supply from the hepatic artery,

while normal hepatocytes are supplied primarily with blood

from the portal circulation. Thus, chemotherapeutic agents

have been administered through the hepatic artery. To

enhance the eYcacy of this type of treatment, embolising

agents have been used prior to administering chemothera-

peutic drugs to capture the drug locally and to slow its elim-

ination from the tumour site.

Cisplatin alone or in combination with other cytotoxic

agents has been administered in combination with embolisa-

tion agents like lipiodol through the arterial catheter directly

into the liver and tumour arteries to achieve high and pro-

longed local drug concentrations (Table 2). Early reports of

this treatment were promising. A response rate of 46% and a

median survival of 11 months were reported by investigators

at the M.D. Anderson Cancer Center [20]. Subsequently,

however, the response rate dropped to 33% and the median

survival of all treated patients was only 6 months [16]. Total

failure of a similar treatment was recently reported by another

institution [21].

Intra-arterial chemotherapy

Hepatic intra-arterial chemotherapy without embolisation

has been explored using diVerent types of drugs (Table 3).

The majority of reports have been discouraging [16, 22],

except for one recent report by a French and Swiss collab-

orative study group [23]. The investigators administered

fotemustine, a new nitrosourea compound, directly into the

hepatic artery of 30 patients with liver metastases from uveal

melanoma. The dosage regimen consisted of 100 mg/m2

given over 4 hours each week for 4 weeks, followed by a rest

period of 5 weeks, after which fotemustine was administered

every 3 weeks until progression. Four complete and eight

Table 1. Response of metastatic uveal melanoma patients to systemic chemotherapy

Therapy n Response CR/PR (%) Median survival (months) Reference

DTIC/BCNU 25 0/4 (16) 6 Einhorn and associates 1974 [8]

DTIC or cisplatin 64 1/5 (9) 5.0 Katato and associates 1995 [17]

DTIC/cisplatin/BCNU/TAM 16 0/1 (6) ND Nathan and associates 1994 [18]

Various 22 0/1 (5) 4.5 Rajpal and associates 1983 [10]

Various 24 0/0 (0) 9 Kath and associates 1993 [11]

Various 143 0/1 (1) 5 Bedikian and associates 1995 [16]

Various 51 0/1 (1) 4.5 Albert and associates 1996 [19]

ND, not de®ned; DTIC, dacarbazine; BCNU, carmustine; TAM, tamoxifen.
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partial responses were documented among 31 treated

patients (40%; 95% CI, 22±59%). The median survival of

treated patients also was remarkably long at 13 months. 3

patients (10%) were alive for more than 20 months. Disease

progression was usually observed ®rst in extrahepatic sites.

These promising results warrant further research.

Chemoimmunotherapy

Development of biological response modi®ers, such as

interferons (IFN) and interleukin-2 (IL-2), for exogenous

administration has provided a new modality of treatment for

certain human malignancies. These drugs have demonstrated

activity in the treatment of cutaneous melanoma [24, 25].

Table 4 provides results of studies using chemoimmunotherapy

for metastatic uveal melanoma. Combining a four-drug che-

motherapy regimen (DTIC, vincristine, bleomycin and

lomustine; BOLD) with natural leucocyte interferon alpha

(Finnferon-alpha), a response rate of approximately 60% in

patients with disseminated nonocular melanoma was

demonstrated [26]. Since a partial response also was

observed in 2 of 4 patients with metastatic uveal melanoma,

an extended phase II study was performed. 20 patients were

included in the study, with the following metastatic sites: liver

(n = 16), subcutis (n = 3), lung (n = 3), lymph nodes (n = 2),

and orbita (n = 2). 19 out of 20 patients were assessable for

response. Although there were no complete responses, 4

patients (20%; 95% CI, 6±44%) achieved a partial response.

In addition, 10 patients (50%; 95% CI, 27±73%) experi-

enced disease stabilisation for longer than 2 months. The

median overall survival was 11.8 months, 4 patients survived

over 2 years and 2 patients are still alive at 19 and 22 months.

To con®rm these favourable results, an extended multicentre

European study (European Organization for Research and

Treatment of Cancer (EORTC) protocol 88941) has been

initiated that will replace leucocyte interferon with recombi-

nant interferon alfa-2b in the treatment regimen. Also,

investigators at Thomas JeVerson University (Philadelphia,

Pennsylvania, U.S.A.) recently reported similar results using

the same four-drug chemotherapy regimen (BOLD) with

recombinant interferon alfa-2b [27]. Among 16 treated

patients, three partial responses (19%; 95% CI 4±46%) and

one minor response were observed. Survival in the partial

responders has ranged from 9 months to greater than 2 years.

Additionally, two small studies have explored the use of

IL-2 alone or in combination with DTIC or interferon alfa

for metastatic uveal melanoma [28, 29]. In each study of 7

patients, no responses were documented.

CONCLUSIONS

Currently, metastatic uveal melanoma is an incurable dis-

ease that usually is treated palliatively. The use of various

systemic chemotherapy regimens has been primarily unsuc-

cessful and, thus, cannot be recommended for these patients.

Hepatic intra-arterial chemotherapy combined with embolis-

ing agents is an interesting approach theoretically. Although

early reports were very promising, subsequent studies have

not con®rmed the ®rst enthusiastic results. However, this

method requires further exploration, particularly with the use

of other cytotoxic agents in addition to cisplatin.

Chemoimmunotherapy consisting of a four-drug che-

motherapy regimen and interferon alfa demonstrates moderate

activity in metastatic uveal melanoma and may contribute to

prolonged survival. An ongoing multicentre European study

of the BOLD regimen in combination with recombinant

Table 2. Response of metastatic uveal melanoma patients to chemoembolisation

Therapy n Response CR/PR (%) Median survival (months) Reference

Cisplatin 30 1/13 (46) 11 Mavligit and associates 1988 [20]

Cisplatin-based (®rst-line) 44 1/15 (36) 6 Bedikian and associates 1995 [16]

Cisplatin-based (second-line) 20 0/5 (25) ND Bedikian and associates 1995 [16]

Cisplatin 14 0/0 (0) 6.6 Sato and associates 1995 [21]

ND, not de®ned.

Table 3. Response of metastatic uveal melanoma patients to intra-arterial therapy

Therapy n Response CR/PR (%) Median survival (months) Reference

Carboplatin 8 0/3 (38) 15 Cantore and associates 1994 [22]

Various (®rst-line) 24 0/2 (8) ND Bedikian and associates 1995 [16]

Various (second-line) 14 0/0 (0) ND Bedikian and associates 1995 [16]

Fotemustine 31 4/8 (40) 13 Leyvraz and associates 1996 [23]

ND, not de®ned.

Table 4. Response of metastatic uveal melanoma patients to chemoimmunotherapy

Therapy n Response CR/PR (%) Median survival (months) Reference

BOLD/IFN 16 0/3 (19) ND Nathan and associates 1995 [27]

BOLD/IFN 20 0/4 (20) 11.8 PyrhoÈnen and associates (Helsinki

University Central Hospital, Helsinki)

IL-2 � DTIC 7 0/0 (0) 4 Dorval and associates 1992 [28]

DTIC/IL-2/IFN � TAM 7 0/0 (0) ND Atzpodin and associates 1995 [29]

ND, not de®ned; IFN, interferon; BOLD, bleomycin, vincristine, lomustine, DTIC; DTIC, dacarbazine; IL-2, interleukin-2; TAM, tamoxifen.

Metastatic Uveal Melanoma Treatment S29



interferon alfa-2b will further elucidate the eYcacy and tol-

erability of this regimen. Because intra-arterial fotemustine

also has shown promise in patients with hepatic lesions,

interferon-containing treatment combined sequentially with

intra-arterial fotemustine in a rational fashion might be the

next developmental step. Due to the rarity of this disease,

multicentre collaborative research is of paramount importance.
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