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Impact of staging on survival outcomes: a nationwide  
real-world cohort study of metastatic uveal melanoma
Elina S. Rantalaa, Tero T. Kiveläa and Micaela M. Hernbergb 

No data exist regarding whether any first-line treatment 
for metastatic uveal melanoma provides overall survival 
(OS) benefit, if staged and compared to best supportive 
care (BSC). We analyzed OS in a nationwide, consecutive 
cohort diagnosed with metastatic uveal melanoma 
between January 1999 and December 2016. The Helsinki 
University Hospital Working Formulation was used to 
assign patients to stage IVa, IVb and IVc, corresponding 
to predicted median OS ≥12, <12–6 and <6 months, 
respectively. OS of 216 actively treated patients was 
compared by treatment and working formulation stage 
against 108 similarly staged, concurrent patients 
managed with BSC using Kaplan–Meier analysis and Cox 
regression. The median OS with active treatment was 18 
(range, 0.7–162), 6.9 (range, 1.3–30) and 1.9 (range, 0.2–
18) months in working formulation stage IVa, IVb and IVc, 
respectively. Patients who received chemoimmunotherapy, 
selective internal radiation therapy, or underwent 
surgical resection survived longer – median OS 13, 
16 and 24 months, respectively – than those receiving 
conventional chemotherapy – median OS 5.1 months – but 

only with surgical resection their OS exceeded that with 
BSC, both overall and in stage IVa (P < 0.001, P = 0.010). In 
stage IVb and IVc, no difference in OS was observed in any 
comparison. Staging of patients is crucial when comparing 
survival after metastatic uveal melanoma. Only surgical 
resection for stage IVa disease provided longer OS in our 
national cohort. We additionally recommend stage-specific 
comparison of novel treatments against available BSC 
data. Melanoma Res 31: 224–231 Copyright © 2021 The 
Author(s). Published by Wolters Kluwer Health, Inc.
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Introduction
More than half of patients with primary uveal melanoma 
develop metastases [1,2]. The liver is the most common 
first site, and local treatments have been suggested to 
prolong [3–6] the otherwise limited median overall sur-
vival (OS) of approximately 13 months [1,7]. Most studies 
have been small, noncomparative and often retrospective 
[1,7]. Randomized trials have been rare [8–13]. The larg-
est one found among 171 patients no difference in OS 
between intravenous and intra-arterial fotemustine, a 
chemotherapeutic agent that concentrates in the liver [8].

Five recent surveys report broader real-life outcomes. 
Only one registry study of 175 patients of whom 106 
received active treatment was nationwide [14]. The other 
four were cohorts from single tertiary referral centers 
with 62–539 actively treated patients [4,6,15,16]. The key 
limitation common to them was that patients were not 
staged and often lacked a proper control group. For these 

reasons, the influence on survival of prognostic factors 
cannot be judged, especially not by treatment modality. 
To take a step forward, we report OS by validated stages 
[17] in a nationwide cohort of consecutive patients with 
newly diagnosed metastatic uveal melanoma and com-
pare stage-specific OS by treatment and against best sup-
portive care (BSC).

Methods
Aims of the study
Our primary aim is to report population-based OS of 
actively treated patients with metastatic uveal melanoma 
stratified by validated prognostic stages [17] by treatment 
type. Our secondary aim is to compare the stage-specific 
OS to our similarly staged BSC cohort [18].

Study design
Eligible to our retrospective observational cohort study 
were patients treated for primary uveal melanoma in the 
Ocular Oncology Service, Department of Ophthalmology, 
Helsinki University Hospital, Finland, a national referral 
center managing over 95% of uveal melanoma in Finland, 
who were diagnosed with metastases between 1 January 
1999 and 31 December 2016. The institutional review 
board and the National Institute for Health and Welfare 
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approved the study. Informed consent was not required 
by Finnish law because the study was based on past 
patient records. Exclusion criteria were adjuvant therapy 
after treatment of the primary, concurrent active second 
cancer and absence of treatment details.

Data collection
We obtained patient charts from all hospitals that par-
ticipated in management and grouped patients accord-
ing to first-line therapy: active treatment or BSC. 
Of 338 patients, 113 were not actively treated (see 
Supplementary Figure S1, Supplemental digital content 
1, http://links.lww.com/MR/A258 which contains the flow 
chart). Data on 108 patients who received BSC, availa-
ble at https://doi.org/10.5281/zenodo.3369090 [18], were 
analyzed identically to those receiving active treatment. 
Nine of 225 actively treated patients were excluded: 
one received adjuvant therapy, three had an active sec-
ond cancer [18] and records had been destroyed for five 
patients. Data of 11 of the remaining 216 patients were 
partial because the law permits discarding most patient 
records 12 years after death.

We recorded gender, age, date of diagnosis of primary 
uveal melanoma and its metastases, American Joint 
Committee on Cancer 8th edition tumor, node, metas-
tasis (TNM) staging [19,20] and participation in annual 
follow-up [21] with liver function tests (LFTs) and upper 
abdominal ultrasonography to detect metastases (semi-
annually from 2014 onward for TNM stage III), followed 
by staging computed tomography, magnetic resonance 
imaging, or both, when metastases were suspected. 
Furthermore, we recorded serum or plasma levels of 
LFTs, sites of metastases, the largest diameter of the 
largest metastasis (LDLM), symptoms from metastases, 
Eastern Cooperative Oncology Group performance status 
[22] at the time of treatment decision, treatment modal-
ity and the date and cause of death. Follow-up ended on 
31 December 2018. Median follow-up time was 3.8 years 
(range, 0.1–24).

Verification of metastases
We adapted definitions of the Collaborative Ocular 
Melanoma Study [1,23] to assess the level of evidence 
for metastatic uveal melanoma, and reviewed histopatho-
logical specimens as required (see Supplementary Text 
S1, Supplemental digital content 2, http://links.lww.com/
MR/A259 that describes the verification of metastases). 
Seventy-one percent of metastases were coded as con-
firmed, 7% as suspected and 2% as possible, whereas 20% 
had not been biopsied and were diagnosed with imaging.

Staging of metastases
TNM staging divides metastatic uveal melanoma in 
three categories (M1a to M1c) by LDLM [19]. In addi-
tion to LDLM, performance status and serum or plasma 
alkaline phosphatase level are independent predictors 

of survival and, consequently, we used the Helsinki 
University Hospital Working Formulation staging that 
includes all three variables (see Supplementary Table S1, 
Supplemental digital content 2 http://links.lww.com/MR/
A259 that illustrates the categorization of stage IV uveal 
melanomas according to working formulation) [24]. It has 
been validated by the European Ophthalmic Oncology 
Group [17] and enables calculation of predicted median 
OS (online calculator available at http://www.prognomics.
org/huhwf.aspx). We used data at the time of treatment 
decision to assign patients to working formulation stage 
IVa, IVb and IVc, corresponding to median predicted OS 
of ≥12, <12–6 and <6 months, respectively. Performance 
status, LDLM, or alkaline phosphatase level was missing 
from 12 patients, but we could assign stage for nine of 
them by using the published prognostic table [24].

Treatment categories
Based on our previous meta-analysis [7], we prospec-
tively identified the following systemic treatment modal-
ities: conventional chemotherapy, chemoimmunotherapy, 
checkpoint inhibitors (CPI), protein kinase inhibitors 
(PKI) and vaccine therapies. Additionally, we had data 
on interferon/interleukin (IFN/IL) monotherapy. 
Prospectively identified local treatments were surgery, 
selective internal radiation therapy (SIRT), trans-arte-
rial chemoembolization (TACE) and other liver-directed 
therapies (LDT; stereotactic radiofrequency ablation and 
brachytherapy), all first-line [7].

Data on best supportive care
Briefly, the median OS of the 108 patients was 1.6 (range, 
0–83) months, and 24, 19, and 55% of them were assigned 
to working formulation stage IVa, IVb and IVc, respec-
tively [18]. The corresponding median stage-specific 
OS was 12 (range, 1.6–83), 5.7 (range, 0.5–40) and 0.6 
(range, 0–8.0) months from treatment that is BSC deci-
sion [17,18].

Statistical analysis
Analysis was performed with Stata (version 16, Stata, 
College Station, Texas, USA). Significance was set at 
<0.05. All P values were two-tailed. We report median 
with range and interquartile range (IQR) for continu-
ous variables. Primary endpoint was OS from treatment 
decision to death, as is most common in clinical trials and 
required of trials by the European Medicines Agency 
and the US Food and Drug Administration [7,25,26]. We 
compared first-line treatment modalities received by at 
least 10 patients [27], systemic vs. local treatment if only 
hepatic metastases were detected, and used stage-spe-
cific OS with BSC as reference. The number of treatment 
lines and modalities were recorded.

We estimated OS using the Kaplan–Meier product-limit 
method, report median OS with 95% confidence inter-
val (CI), and compared unordered and ordered categories 
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Table 1  Deaths, overall survival, Helsinki University Hospital Working Formulation stages, and stage-specific overall survival, and com-
parison against best supportive care by treatment modality

Treatment
Deaths/all 
patients, n

Median overall survival, 
months (95% CI)

Working formulation stage 
IVa/IVb/IVc, n (%)

Median overall survival by stage, 
months (95% CI)

Overall survival 
compared to BSC

IVa IVb IVc
Hazard ratio 

(95% CI) P value

Systemic 166/170 11 (8.7–13) 103 (62)/32 (19)/32 (19) 16 (13–19) 6.0 (4.6–9.6) 1.9 (1.6–3.0) 1.92 (1.50–2.45) <0.001
  CHT 43/43 5.1 (3.0–8.0) 19 (44)/9 (21)/15 (35) 10 (4.8–14) 6.9 (1.3–12) 2.4 (1.0–3.3) 1.29 (0.90–1.84) 0.17
  CIT 103/104 13 (10–16) 70 (69)/17 (17)/14 (14) 18 (15–21) 6.0 (4.5–9.6) 1.9 (1.5–5.2) 2.10 (1.60–2.77) <0.001
  IFN/IL 14/14 9.0 (2.9–18) 8 (57)/3 (21)/3 (21) 14 (9.0–31) 4.6 (3.4–N/A) 1.5 (0.7–N/A) 1.60 (0.92–2.81) 0.096
  CPI 5/8 13 (4.0–N/A) 5 (63)/3 (37)/0 (0) N/Aa 12 (4.1–N/A) N/A 3.30 (1.34–8.13) 0.010
  PKI 1/1 N/A 1 (100)/0 (0)/0 (0) 9.7b N/A N/A 1.46 (0.20–10.5) 0.71
Local 36/46 23 (16–30) 40 (87)/5 (11)/1 (2) 25 (17–40) 9.7 (2.9–N/A) 0.3b 3.49 (2.35–5.17) <0.001
  Surgery 15/19 24 (16–73) 17 (89)/1 (5)/1 (5) 27 (17–73) 7.2b 0.3b 3.88 (2.19–6.88) <0.001
  SIRT 17/22 16 (9.0–30) 19 (86)/3 (14)/0 (0) 24 (9.0–30) 9.7 (2.9–N/A) N/A 2.76 (1.65–4.64) <0.001
  TACE 3/3 16 (12–N/A) 2 (67)/1 (33)/0 (0) 16; 41b 12b N/A 2.39 (0.75–7.57) 0.14
  LDT 1/2 73 (N/A) 2 (100)/0 (0)/0 (0) 31; 73b N/A N/A 7.53 (1.03–55.1) 0.047
BSC 107/108 1.6 (0.9–2.9) 26 (24)/20 (19)/59 (55) 12 (9.4–21) 5.7 (0.7–11) 0.6 (0.3–0.9)   

BSC, best supportive care; CHT, conventional chemotherapy; CI, confidence interval; CIT, chemoimmunotherapy with interferon or interleukin; CPI, checkpoint inhibitor; 
IFN/IL, interferon-alpha or interleukin-2 monotherapy; LDT, other liver-directed therapies; N/A, not applicable; PKI, protein kinase inhibitor; SIRT, selective internal radia-
tion therapy; TACE, trans-arterial chemoembolization.aMedian not reached.bMedian not calculable, individual survival given.

(a) (b)

(c) (d)

Fig. 1

Kaplan–Meier graph of overall survival (OS) from first-line treatment decision. (a) By systemic treatments, shown are treatment modalities with 
>10 patients, and for (b) any systemic treatment, (c) conventional chemotherapy (CHT) and (d) chemoimmunotherapy with interferon or interleukin 
(CIT) against best supportive care (BSC) by the Helsinki University Hospital Working Formulation stage. Median OS and P value are given, calcu-
lated by the log-rank test, with Bonferroni correction in B-D. For other abbreviations, see Table 1.
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with the log-rank test and test for trend, respectively. 
We adjusted with Bonferroni correction for family-wise 
multiple comparisons. We used Cox proportional hazards 
regression to explore whether additional variables might 
independently contribute to predicting OS, given the 
working formulation stage. We allowed independent var-
iables in models if P < 0.10, tested the assumption of pro-
portional hazards using scaled adjustment of Schoenfeld 
residuals [28], and compared nested models using the 
deviance test.

Results
Of the 216 actively treated patients with metastatic uveal 
melanoma, 49% were female, 99% attended regular fol-
low-up with upper abdominal ultrasonography and LFTs 
and 76% were asymptomatic (see Supplementary Table 
S2, Supplemental digital content 2 http://links.lww.com/
MR/A259 that presents the patient characteristics). The 
median distant metastasis-free interval (DMFI) was 
26 months (range, 0–265; IQR 13–54; see Supplementary 
Figure S2, Supplemental digital content 1, http://links.
lww.com/MR/A258).

Ninety-two percent of patients had hepatic metastases 
with or without dissemination to other sites, and 70% had 
only hepatic metastases (see Supplementary Table S2, 
Supplemental digital content 2, http://links.lww.com/MR/
A259). The median LDLM was 30 mm (range, 2–196). The 
largest metastasis was small (M1a) in 52%, medium-sized 
(M1b) in 31%, large (M1c) in 11%, and undetermined in 
6% of patients. Serum or plasma alkaline phosphatase 
exceeded the upper normal limit (UNL) in 26% of 193 
patients with available data. Performance status was 0–2 
for 96% and 3–4 for 4% of patients, of whom 56 and 43% 
represented M1a, and 30 and 67% had elevated alkaline 
phosphatase levels, respectively. Of 213 successfully 
staged patients, 143 (67%) fell in the Helsinki University 
Hospital Working Formulation stage IVa, 37 (17%) in IVb, 
and 33 (15%) in IVc.

At treatment decision, the median age was 64 years 
(range, 21–86) and the median interval from diagnosis 
of metastases 56 days (range, 0–1059; IQR, 34–92; see 
Supplementary Table S3, Supplemental digital content 
2, http://links.lww.com/MR/A259 that reports reasons for 
delays exceeding 90 days in 59 patients).

(a) (b)

(c) (d)

Fig. 2

Kaplan–Meier graph of overall survival (OS) from first-line treatment decision. (a) By local treatments, shown are treatment modalities with >10 
patients and of those patients with only hepatic metastases, and for (b) any local treatment, (c) surgery and (d) selective internal radiation therapy 
(SIRT) against best supportive care (BSC) by the Helsinki University Hospital Working Formulation stage. Median OS and P value are given, 
calculated by the log-rank test, with Bonferroni correction in B-D. For other abbreviations, see Table 1.
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Of the 216 patients, 104 (48%) received first-line chemo-
immunotherapy and 43 (20%) conventional chemother-
apy, 19 (9%) underwent surgery and 22 (10%) SIRT, 14 
(6%) received IFN-alpha or IL-2 monotherapy and 8 
(4%) a CPI, 3 (1%) underwent TACE and 2 (1%) LDT, 
and one received a PKI (Table 1; Supplementary Figure 
S3A, Supplemental digital content 1, http://links.lww.com/
MR/A258). The majority of patients who received chemo-
immunotherapy were given IFN-alpha with bleomycin, 
vincristine, lomustine and dacarbazine (46%) [29–31] 
or with dacarbazine alone (43%). Forty-three percent 
of patients received more than one line of treatment 
(median, 3; Supplementary Figure S3B, Supplemental 
digital content 1, http://links.lww.com/MR/A258). 
Comparison between second-line therapies was not pos-
sible because of less than 10 patients in all subgroups. 
Twelve (6%) patients participated in four treatment tri-
als (NCT02599402, NCT01974752, NCT00154388 and 
NCT00308607).

Stage-specific overall survival
Of the 216 patients, 14 were alive with metastases at the 
time of analysis. The audited primary cause of death was 
metastatic uveal melanoma for all others. The median 
OS across all treatment modalities was 12 months (95% 
CI, 11–14; range, 0.2–162; Supplementary Figure S4A, 
Supplemental digital content 1, http://links.lww.com/
MR/A258). Survival shortened with increasing work-
ing formulation stage from 18 (range, 0.7–162) to 6.9 
(range, 1.3–30) and 1.9 (range, 0.2–18) months for stage 
IVa, IVb and IVc, respectively (P < 0.001, log-rank test 
for trend, Supplementary Figure S4B, S4C and S4D, 
Supplemental digital content 1, http://links.lww.com/MR/
A258 show stage-specific OS with systemic and local 
therapy, respectively). In stage IVa, 73% of patients sur-
vived at least 12 months from the treatment decision, in 
stage IVb, 57 and 19% survived at least 6 and 12 months, 
respectively, and in stage IVc, 88% died within 6 months. 
The weighted kappa for agreement between observed 
and predicted OS category was 0.549 (agreement 81 
vs. 58% expected, P < 0.001, Supplementary Table S4, 
Supplemental digital content 2, http://links.lww.com/MR/
A259; Supplementary Figure S5, Supplemental digital 
content 1, http://links.lww.com/MR/A258), calculated from 
the treatment decision [17].

Regarding the three systemic treatment modalities 
given to at least 10 patients, the median OS was longest, 
13 months, with chemoimmunotherapy as compared with 
conventional chemotherapy and IFN/IL monotherapy (5 
and 9 months, respectively; Fig.  1a), but the longer OS 
with chemoimmunotherapy was restricted to stage IVa 
(Table 1; P = 0.013 compared to conventional chemother-
apy, log-rank test with Bonferroni correction for three 
comparisons). OS with various chemoimmunotherapy 
regimens was comparable, regardless of working formu-
lation stage (Supplementary Figure S6A, Supplemental 

digital content 1, http://links.lww.com/MR/A258). OS after 
systemic therapy (Fig.  1b), conventional chemotherapy 
(Fig. 1c) and chemoimmunotherapy (Fig. 1d) did not dif-
fer from that with BSC in stage IVa and IVb, although it 
was 1–2 months longer in stage IVc (P < 0.001, P = 0.026 
and P = 0.003 for systemic therapy, conventional chemo-
therapy and chemoimmunotherapy, respectively). OS 
with IFN/IL monotherapy did not differ from that with 
BSC (Supplementary Figure S6B, Supplemental digi-
tal content 1, http://links.lww.com/MR/A258), and too few 
patients received CPI to confirm longer OS than with 
BSC (Table 1; Supplementary Figure S6C, Supplemental 
digital content 1, http://links.lww.com/MR/A258).

Considering the two local treatments given to at least 
10 patients, the median OS was longer after surgical 
resection of hepatic metastases, 34 months, than with 
SIRT (16 months, P = 0.002; Fig. 2a; for the type of sur-
gical intervention, see Table S5, Supplemental digital 
content 2, http://links.lww.com/MR/A259). OS after local 
treatment (Fig. 2b) and surgery (Fig. 2c) was longer than 
with BSC in working formulation stage IVa (P = 0.010 and 
P = 0.010, respectively, log-rank test with Bonferroni cor-
rection), but with SIRT it was comparable to that with 
BSC (P = 0.58; Fig. 2d). Not enough patients in stage IVb 
and IVc were treated to allow comparison with BSC for 
any local therapy. When considering patients with only 
hepatic metastases, no difference in OS was observed 
between chemoimmunotherapy and SIRT either 
(P > 0.99; Supplementary Figure S7, Supplemental digital 
content 1, http://links.lww.com/MR/A258; Supplementary 
Table S6, Supplemental digital content 2, http://links.lww.
com/MR/A259).

Predictors of overall survival
By univariable Cox regression, working formulation stage 
predicted OS as expected [17] (Supplementary Table S7, 
Supplemental digital content 2, http://links.lww.com/MR/
A259). Regarding the components of working formula-
tion (Supplementary Figure S8, Supplemental digital 
content 1, http://links.lww.com/MR/A258), median OS was 
14 (range, 13–17), 3.8 (range, 1.5–5.0) and 2.9 (range, 
0.7–3.9) months for performance status 0–1, 2 and 3–4, 
respectively. A higher alkaline phosphatase and larger 
LDLM were also associated with shorter OS.

Working formulation stages were not entirely homoge-
nous regarding these predictors (Supplementary Figure 
S8, Supplemental digital content 1, http://links.lww.com/
MR/A258). In stage IVa, only three patients had perfor-
mance status >1 and only two an alkaline phosphatase 
level >2.0 × UNL, but 29% had an LDLM >M1a with 
shorter OS (P = 0.018, log-rank test). In stage IVb, 27% of 
patients had performance status >1 and possibly shorter 
OS (P = 0.018), whereas alkaline phosphatase and LDLM 
contributed no significant heterogeneity. In stage IVc, 
performance status and LDLM did not contribute to 
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heterogeneity, and only four patients had a more favora-
ble alkaline phosphatase level <1.0 × UNL.

Analyzed by working formulation stage (Supplementary 
Figure S9, Supplemental digital content 1, http://links.
lww.com/MR/A258), lactate dehydrogenase (LDH) 
>2.0 × UNL was associated with shorter OS in stage IVa 
(P = 0.002; log-rank test for trend), whereas gender, age, 
presence of symptoms and sites of metastases were unas-
sociated with OS in any stage. Also, DMFI was associated 
with OS in stage IVa revealing a dichotomy in which OS 
was longer if DMFI exceeded 3.5 years (P < 0.001).

In bivariable models including working formulation stage, 
only LDH >2.0 × UNL was independently associated 
with OS (P = 0.002, HR 4.76; Supplementary Table S7, 
Supplemental digital content 2, http://links.lww.com/MR/
A259) and this model fitted better with data than work-
ing formulation stage alone (−2 log likelihood = 427.89 
vs. 734.35, P < 0.001, df = 2). Adding also symptoms from 
metastases did not improve the model (−2 log likeli-
hood = 427.89 vs. 427.78, P = 0.79, df = 2). Combining 
working formulation stage either with presence of symp-
toms or DMFI, which has earlier been proposed as an 
independent predictor [32–34], did not improve the 
model (P = 0.44 and P = 0.63, respectively, deviance test).

Discussion
Our stage-specific, real-life, nationwide OS data of 
actively treated metastatic uveal melanoma suggest 
that OS with all treatment modalities administered to at 
least 10 patients was comparable to that with our BSC 
cohort [18], except for patients who underwent surgical 
resection of metastases representing the most favourable 
Helsinki University Hospital Working Formulation stage 
IVa. Although OS after systemic chemoimmunotherapy 
and local SIRT exceeded that with conventional chemo-
therapy, it was comparable to that with BSC, except in 
working formulation stage IVc. However, patients receiv-
ing BSC in stage IVc had worse performance status, 
which likely explains the difference [18]. We had too 
few patients to draw conclusions about CPIs. Our results  
suggest that BSC rather than conventional  chemother-
apy may be the best reference against which to compare a 
novel treatment in a retrospective setting, unlike repeat-
edly has been done [8,9,13,35,36]. Adding a historical 
BSC benchmark [18] might enhance even the analysis of 
a prospective trial.

Especially local treatments have been suggested to 
prolong survival, based on median OS of 18–35 months 
[3–6]. We confirmed longer OS by surgical resection as 
compared to BSC in working formulation stage IVa. In 
Finland, SIRT has been used since 2010 as first-line local 
treatment for metastatic uveal melanoma restricted to the 
liver when surgical resection is unfeasible. Of note, only 
9% of our patients received local treatment as compared 
to 22% in an earlier nationwide Dutch series [14]. Our 
results suggest that SIRT is not superior to previously 

preferred chemoimmunotherapy or, indeed, to BSC, con-
sidering stage-specific OS.

The working formulation stages in our actively treated 
cohort were skewed towards IVa as compared to previous 
studies [24,29,30,37]. The OS in stage IVa differed even 
more from IVb than it did in the building and validation 
datasets [17,24], in part because survival in stage IVb was 
shorter than in the earlier data. This may reflect more 
active follow-up strategies leading to earlier detection of 
metastases in our cohort, resulting in stage migration and 
shortened DMFI.

Although working formulation staging divided patients 
in three groups with clearly different OS, and the three 
components of working formulation were strongly asso-
ciated with OS, the working formulation stages were not 
entirely homogenous with regard to these predictors. 
No consistent source of bias over all stages was detected 
in these components, however. LDH has previously 
been proposed to be an independent prognostic factor 
in patients with metastatic uveal melanoma [32,34,38]. 
Although LDH was available only for a subpopulation of 
patients, our data support that working formulation stag-
ing might benefit from additionally considering LDH. 
We confirmed that DMFI >3.5 years, another proposed 
independent predictor of OS [32,34,38], was associated 
with longer OS on univariable level; however, it did not 
improve working formulation staging.

The main limitations of our study are its retrospective 
nature and case-wise selection of patients for treatments 
by preference of the managing oncologist and the patient. 
Recent real-life studies from tertiary centers [4,6,15,16] 
and the nationwide Dutch study [14] had gaps in design, 
data collection, and analysis: data regarding specific 
treatments was only available for 30% of patients in one 
cohort [15], and in the nationwide study performance sta-
tus was unavailable for 36% of those who received local 
treatment [14]. None of the studies staged the patients. 
In our cohort, specific treatment was always known, per-
formance status was missing from one patient, 99% were 
staged using a validated system [17], and an identically 
staged, concurrent cohort receiving BSC was available for 
comparison [18]. Our cohort also has similarities with the 
previous real-life studies: the DMFI, sites of metastases, 
LDLM, alkaline phosphatase levels and performance sta-
tus were similar to those that they reported [6,14,15,24].

All patients diagnosed with metastatic uveal melanoma 
limited to the liver are discussed in our multidisciplinary 
meeting. Given the present results, we strive to offer 
surgical resection for all eligible patients [33,39]. Other 
patients with localized hepatic metastases are considered 
for SIRT. We have lowered the threshold to recommend 
BSC for patients who are elderly or have a reduced per-
formance status [18] but attempt to enroll patients whose 
performance status is favourable to the ongoing trials in 
which our center participates (currently NCT03733990) 
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[40,41]. We advocate systematic collection of biopsies 
from metastases to promote the discovery of any other 
subcategories amenable to specific treatments such as 
CPI for patients who carry a pathogenic variant in MBD4 
[42,43] though such subcategories may be small [44,45]. 
The inclusion of patients with metastatic uveal mela-
noma in clinical trials is crucial to eventually benefit the 
majority of patients.

Conclusion
Our stage-specific, real-life, nationwide outcome data of 
actively treated metastatic uveal melanoma suggest that 
no treatment available to most patients appreciably pro-
longed OS. Surgical resection may have been beneficial 
in stage IVa, but few were eligible. A better reference 
against which to compare OS in retrospective studies 
might be a BSC benchmark such as ours, available at 
https://doi.org/10.5281/zenodo.3369090, rather than con-
ventional chemotherapy. Especially, our data highlight 
the importance of staging of patients with metastases 
when comparing survival outcomes.
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