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Abstract 
 
Background/Aim. Treatment options for metastatic mel-
anoma in Serbia are limited due to the lack of newly ap-
proved biologic agents and the lack of clinical studies. Also, 
there is a paucity of data regarding the treatment approaches 
in different tertiary centers and efficacy of available chemo-
therapy protocols. The aim of this study was to obtain more 
detailed data about treatment protocols in Serbia based on 
structured survey in tertiary oncology centers. Methods. 
Data about the melanoma patients treated in 2011 were ana-
lyzed from hospital databases in 6 referent oncology centers 
in Serbia, based on the structured survey, with the focus on 
metastatic melanoma patients (unresectable stage IIIC and 
IV). Results. A total of 986 (79–315 in different centers) 
patients were treated, with 320 (32.45%) newly diagnosed 
patients. There were 317 patients in stage IIIC/IV, 77/317 
aged < 50 years. At the time of diagnosis 47.3% of patients 
were < 60 years of age (24.2% < 40 years, 23% 50–59 years, 
52.6% > 60 years). At initial diagnosis 12.5% of patients 
were in stage III and 4.5% in stage IV. The most common 
type was superficial spreading melanoma (50–66%), fol-
lowed by nodular melanoma (23.5–50%). Apart from the 

regional and distant lymph node metastases, the most fre-
quent organs involved in stage IV disease were distant skin 
and soft tissues (12–55%), lungs (19–55.5%), liver (10–60%), 
and bones (3–10%). The first line therapy in stage IV metas-
tatic melanoma was dacarbazine (DTIC) dimethyl-triazeno-
imidozole-carboxamide in 61–93% of the patients, while the 
second line varied between the centers. Disease control 
(complete response + partial response + stable disease) was 
achieved in 25.7% of the patients treated with the first line 
chemotherapy and 23.1% of the patients treated with the sec-
ond line therapy, but the duration of response was short, in 
first-line therapy 6.66 ± 3.36 months (median 6.75 months). 
More than 90% of patients were treated outside the clinical 
trials. Conclusion. Based on this survey, there is a large un-
met need for the new treatment options for metastatic mela-
noma in Serbia. The development of national guidelines, and 
greater involvement in international clinical studies could lead 
to widening of treatment options for this chemotherapy resis-
tant disease. 
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Apstrakt 
 
Uvod/Cilj. Terapijske mogućnosti za metastatski melanom u 
Srbiji su ograničene zbog nedostupnosti novoodobrenih bio-
loških lekova i veoma malog broja multicentričnih internacio-
nalnih kliničkih studija. Takođe, postoji mali broj podataka o 

terapijskom pristupu metastatskom melanomu u različitim 
tercijarnim centrima i efikasnosti raspoloživih protokola he-
mioterapije. Cilj ove studije bio je da se dobiju detaljniji poda-
ci o protokolima lečenja u Srbiji, na osnovu strukturisane an-
kete u tercijarnim onkološkim centrima. Metode. Podaci o 
obolelima od melanoma, lečenih u 2011. godini u Srbiji, dobi-
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jeni su i analizirani iz bolničkih baza šest referentnih onkološ-
kih centara u Srbiji, na osnovu strukturisane ankete, sa foku-
som na metastatski melanom (inoperabilni stadijum IIIC i 
IV). Rezultati. Ukupno je lečeno 986 (79–315 u različitim 
centrima) bolesnika, od čega je 320 (32,45%) bilo novodijag-
nostikovanih. Bilo je 317 bolesnika u stadijumu inoperabilnog 
melanoma IIIC/IV, 77/317 (24,29%) starosti < 50 godina. U 
vreme postavljanja dijagnoze 47,3% bolesnika bili su < 60 
godina starosti (24,2% < 40 godina, 38% 40–60 godina, 46% 
> 60 godina). Kod 12,5% bolesnika dijagnoza je postavljena u 
stadijumu III, a kod 4,5% u stadijumu IV bolesti. Najčešći 
kliničkopatološki tip bio je površnošireći (50–66%) i nodular-
ni melanom (23,5–50%). Osim regionalnih i udaljenih metas-
taza limfnih čvorova, najčešće zahvaćeni organi u IV stadiju-
mu bolesti bili su; udaljene metastaze kože i mekih tkiva (12–
55%), pluća (19–55,5%), jetra (10–60%) i kosti (3–10%). Prva 
linija terapije u inoperabilnom stadijumu III i stadijumu IV 
metastatskog melanoma bio je dakarbazin (dimetril-triazeno-

imidazol-karboksamid – DTIC) kod 61–93% bolesnika, dok 
je druga linija varirala između centara. Kontrola bolesti (kom-
pletan odgovor + parcijalan odgovor + stabilna bolest) ostva-
rena je kod 25,7% bolesnika lečenih prvom linijom hemiote-
rapije i 23,1% bolesnika sa drugom linijom terapije. Trajanje 
odgovora bilo je kratko: u prvoj liniji terapije 6,66 ± 3,36 me-
seci (medijana 6,75 meseci). Više od 90% bolesnika lečeni su 
van kliničkih studija. Zaključak. Ovo istraživanje ukazuje da 
postoji velika potreba za novim terapijskim opcijama za leče-
nje metastatskog melanoma u Srbiji. Razvoj nacionalnih 
smernica i veće učešće u međunarodnim kliničkim studijama 
može dovesti do proširenja opcije za lečenje ove bolesti ot-
porne na hemioterapiju. 
 
Ključne reči: 
melanom; dijagnoza; neoplazme, određivanje 
stadijuma; neoplazme, metastaze; lečenje; protokoli, 
klinički. 

 

Introduction 

The data about the epidemiology and clinicopathologi-
cal characteristics of melanoma in South East Europe are 
scarce, with majority of information obtained from the can-
cer registries. Based on the Cancer Registry of Central Ser-
bia, crude incidence of melanoma in 2009 was 9.3 in males 
and 7.7 in females, while age-standardized rate was 5.5 in 
males and 4.5 per 100,000 population 1. In total, around 500 
new cases of melanoma are diagnosed in Serbia annually and 
the incidence is rising reflecting the same trends noted in the 
rest of the Europe and the world 1. However, due to underre-
porting, the epidemiological registries often contain a lot of 
missing data, especially on clinicopathological characteris-
tics. Also, there are no data about the standard procedures in 
melanoma diagnosis and treatment in Serbia so far.  

The aim of this study was to obtain more detailed data 
about demographics, clinicopathological features, diagnostic 
and treatment protocols in Serbia based on structured survey 
in tertiary oncology centers. 

Methods 

Data about the patients with melanoma treated in 2011 
were analyzed from hospital databases in 6 referent oncology 
centers in Serbia, based on the structured survey, with the fo-
cus on metastatic melanoma patients (unresectable stage IIIC 
and IV). The structured survey was approved by Ethics 
Committees in all the participating centers. The participants 

answered the survey based on the data from the hospital reg-
istries. Survey retrieved data about the number of treated pa-
tients, newly diagnosed melanoma cases, age and sex distri-
bution, localization, clinicopathological type, clinical stage at 
diagnosis. For inoperable stage III and stage IV metastatic 
disease, treatment protocols, disease control rates [complete 
response (CR) + partial response (PR) + stable disease (SD)] 
for 1st or 2nd line therapy and duration of response were an-
alyzed. The standard surgical treatment consisted of excision 
of melanoma with the margins recommended by European 
guidelines 2, 3. Collected data were presented using descrip-
tive statistical analysis. 

Results 

Based on the data from the structured survey, a total of 986 
(79–315 in participating centers) patients were treated, with 320 
(32.45%) newly diagnosed patients. There were 877 (92.41%) 
cutaneous melanoma, 13 (1.37%) mucosal, 24 (2.53%) ocular, 
24 (2.53%) unknown primary melanoma, and other and un-
specified location, 11 (1.11%) and 37 (3.75%), respectively, be-
cause of the unavailability of data in some centers. 

The distribution of the patients between the centers is pre-
sented in Table 1. 

Out of 965 patients treated in 2011 with available data 
on age, 319 (33%) were < 50 years of age. There were 317 
patients in stage IIIC/IV and in this group 77/317 (24.29%) 
patients were < 50 years of age. At the time of diagnosis 
47.3% of the patients were < 60 years of age (24.2% < 40 

 
Table 1 

The distribution of the patients diagnosed with melanoma in Serbian tertiary oncology centers 

Oncology center Number of patients (%) 
Institute of Oncology and Radiology of Serbia  315 (32) 
Military Medical Academy 273 (28) 
Clinical Center Nis 129 (13) 
Institute of Oncology of Vojvodina 96 (10) 
Clinical Center „Bezanijska Kosa“ 94 (9.5) 
Clinical Center of Vojvodina  79 (8) 
Total  986 (100) 
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years, 23% 50–59 years, 52.6% > 60 years). The age distri-
bution of all the patients and in patients with unresectable 
stage III and stage IV disease is presented in Figure 1. 

The most common type was superficial spreading mel-
anoma (50–66%), followed by nodular melanoma (23.5–

50%). The wide range of distribution between clinicopa-
thological types is due to the restrospective nature of the 
study and lack of predefined criteria for primary and secon-
dary nodular melanoma.  

Clinical stage at diagnosis is presented in Figure 2. At 
initial diagnosis, 12.5% of the patients were in stage III and 

4.9% in stage IV. In the patients with localized disease and 
complete histopathological reports, 232/548 (42.3%) pre-
sented with high-risk melanoma, of which 131 (50%) were 
thicker than 4 mm. Only 17 (3.1%) patients were diagnosed 
with in situ melanoma, and in 217/548 (39.59%) melanoma 
with Breslow thickness of < 1 mm were noted.  

Apart from the regional and distant lymph node metas-
tases, the most frequent organ involved in stage IV disease 
were distant skin and soft tissues (12–55%), lungs (19–
55.5%), liver (10–60%), and bones (3–10%). Brain metasta-
ses were detected in an average of 15.48% of the patients 
(3.5% at the Military Medical Academy, Belgrade, Serbia, to 
25% in the Clinical Center Niš, Niš, Serbia). 

The median time to diagnose melanoma from patient 
referral to the hospital to histopathological analysis was 22 

days (21–35 days), and the median time for histopathologi-
cal analysis from the time of surgery was 8.5 days (7–15 
days).  

Regarding to surgical treatment, in 4 of 6 centers senti-
nel lymph node biopsy was available, but is still not the stan-

dard surgical treatment for all the patients with indication for 
this procedure. After complete surgical resection in stage II 
and stage III melanoma the standard of care was regular fol-
low-up of the patients at 3 month interval. Adjuvant treat-
ment with interferon-α is not reimbursed by the national 
healthcare provider. The systemic treatment of melanoma in 

Serbia is based on chemotherapy regimens outside the clini-
cal trials in more than 95% of patients. In 37/317 (11.67%) 
patients with stage IV disease surgery was performed – in 
cases with solitary metastases or for palliation.  

 

 A.  B. 
Fig. 1 – Age distribution in: A) All the treated patients; B) The patients with unresectable stage III and stage IV 

melanoma (Serbia, 2011). 
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Fig. 2 – Clinical stage at the time of the diagnosis in Serbian melanoma patients treated in 2011. 

 

The first line therapy in unresectable stage III or stage 
IV metastatic melanoma was administered in 271/312 
(86.8%) patients, and complete data about the treatment were 
available for 171 patients. Dacarbazine (dimethyl-triazeno-
imidazole-carboxamide – DTIC) monochemotherapy was 
most frequently used, in 60.97–93% of the patients in differ-
ent centers. The second most common first-line chemother-
apy regimen was cisplatin-vinblastin-dacarbazine (CVD) in 
5–39.1%. In ≤ 5% of the patients cisplatin-dacarbazine was 
administered as the first line option, and in 2% carboplatin-
paclitaxel in only one center. Disease control (CR + PR + 

Kandolf Sekulović L, et al. Vojnosanit Pregl 2015; 72 (4): 312–316. 



Page 315 VOJNOSANITETSKI PREGLED Vol. 72, No. 4 

SD) was achieved in 25.7% of the patients treated with the 
first line chemotherapy; complete response was noted in 
3.5%, partial response in 5.3%, stable disease in 17%, and 
disease progression in 74.3% of patients. Also, the duration 
of response to chemotherapy was short: in first-line therapy 
6.66 ± 3.36 months (median 6.75 months) (Table 2). 

The second-line therapy was employed in 50 of 132 
(37.8%) patients with available data with variable regimens 
among the centers: dacarbazine based regimens (CVD) 20%, 
DTIC-cis-diaminedichloroplatinum (CDDP) 80%, vinblastin-
bleomycin-cisplatin in 100% of patients in one center and car-
boplatin-paclitaxel in 30% of patients in another center. Sec-
ond-line therapy achieved disease control (CR + PR + SD) in 
23.1% of patients and this response was also short-lived (6.75 
± 0.75 months) (Table 2). 

Discussion 

Data about the clinicopathological characteristics and 
treatment patterns of metastatic melanoma in Serbia are 
scarce. As far as we know, this survey was the first attempt 
to form national melanoma data register and to colect data 
about therapeutical approach to these patients. In this study 
the basic clinicopathological characteristics and treatment 
patterns were analyzed based on the data from the structured 
survey from six tertiary oncology centers in Serbia. In 2011, 
986 patients with melanoma were treated, 317 with unre-
sectable stage III and stage IV metastatic disease. The most 
common type of melanoma was superficial spreading type 
and nodular melanoma, which is in line with other studies 
from Europe and US 4–7. In newly diagnosed patients with 
localized disease, 234/548 (42.7%) of the patients were pre-
sented with high-risk melanoma, of which 131 (50%) were 
of  ≥ 4 mm Breslow thickness (stage IIC). Only 17 (3.1%) 
patients were diagnosed with in situ melanoma, and in 
217/548 (39.59%) melanoma with Breslow thickness of < 1 
mm was noted. It is in line with previously published data 
from the single tertiary institution in Serbia, and also the 
main difference compared with data from Western Europe, 
USA and Australia, where up to 70% of patients are diag-

nosed as in situ or thin melanoma 4–7. This points out to the 
late diagnosis, and an urgent need for efficient primary and 
secondary prevention measures. Also, there is a possibility 
that in this survey a substantial proportion of thin and in situ 
melanomas were not recorded since they were treated in re-
gional centers and private practice. Thus, the central mela-

noma registry is needed to cover all (or at least the majority) 
of diagnosed melanoma cases.  

 
Table 2 

Systemic treatment of melanoma patients in Serbia, 2011 

Parameters First-line therapy Second-line therapy 
Treated patients,  n (%) 271/312 (89.7%) 50/132 (37.8%) 
Regimens (%) DTIC 60.97–93% 

CVD 5–39.1%. 
DTIC-CDDP 5% in 2 centers 

Carboplatin-paclitaxel 2% in 1 center 

CVD (5–39.1%) 
DTIC-CDDP 5% in 2 centers 
Carboplatin-paclitaxel 30% 

Response rates  
(CR + PR + SD) 

ORR 25.7% 
CR 3.5% 
PR 5.3% 
SD 17% 

PD 74.3% 

ORR (CR + PR + SD) 23.1% 
PD 76.9% 

 

Duration of response 
(months), ґ ± SD 

6.66 ± 3.36  6.75 ± 0.75  

DTIC – dimethyl-triazeno-imidazole-carboxamide; CVD – cisplatin, vinblastin, dacarbazine;  
CDDP – cis-diaminedichloroplatinum; CR – complete response; PR – partial response; SD – stable disease;  
PD – progresion of disease; ORR – overall response rate. 

 

The standard surgical treatment of melanoma in all cen-
ters consists of excision with the margins up to 2 cm, based 
on the European guidelines 2, 3. In 4 of 6 centers sentinel 
lymph node biopsy is available, but in some institutions it is 
still not the standard surgical treatment for all patients with 
indication for this procedure. 

In stage IV of the disease, the patients most frequent 
had distant skin and soft tissues metastases (12–55%), fol-
lowed by metastatic disease in lungs (19–55.5%), liver (10–
60%), brain (3.5–25%) and bones (3–10%). The large differ-
ences between centers are attributed to the different structure 
of the patients in different centers. More relevant data will be 
available with the establisment of the Central registry of 
melanoma of Serbia.  

In 2011 and until the submission of this article, the 
only reimbursed treatment for metastatic melanoma by Na-
tional Insurance Fond in Serbia was dacarbazine (DTIC). It 
was used as the first-line treatment in 60.97–93% of the pa-
tients in the participating centers. In 5 centers monochemo-
therapy was employed in up to 93% of patients while in 
one CVD polychemotherapy was used in 39.3% of patients 
as the first-line option. This points out to the need for the 
national guidelines and establishment of standard-of-care 
treatment for metastatic melanoma in Serbia. Concerning 
the overall systemic treatment patterns in unresectable 
stage III and stage IV disease, > 95% of patients are treated 
outside the clinical trials. Having in mind that even now in 
the era of approved and registered biologic drugs for metas-
tatic melanoma like vemurafenib and ipilimumab, clinical 
trials remain as one of the first treatment options, large in-
accessibility of patients to clinical trials with the new more 
promising treatments is evident.  
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Based on the previous studies 8, 9, dacarbazine has an 
overall response rate of ≤ 20% and complete response rate 
of 2–3% and this is in line with our data. Even in patients 
with complete responses, these are rarely durable, 6.6 
months in our survey. Similar figures were found in previ-
ous studies 8, 9. Based on the European and US treatment 
guidelines vindesine, fotemustine, paclitaxel are also indi-
cated as monochemotherapy in first or second-line treat-
ment with similar efficacy 2, 3, 10. However, vindesine and 
fotemustine are not registered and paclitaxel is registered 
but not reimbursed in Serbia. The only second line options 
is polychemotherapy with dacarbazine and platinum com-
pounds ± vinblastine (CVD), although CVD regimen was 
found in the previous study not to be effective in second-
line setting in patients previosly treated with dacarbazine 11. 
This is the reason why in the modern treatment of metas-
tatic melanoma, cytotoxic chemotherapy is largely aban-
doned as the first-line option, except in much selected cases 

(BRAF wild-type tumors, ipilimumab-resistant disease and 
unavailability of clinical studies). In Serbia, it is still the 
standard of care.  

Conclusion 

This study revealed a large unmet need for the new di-
agnostic and treatment options for melanoma, especially for 
metastatic melanoma in Serbia. The development of the na-
tional guidelines, access to novel treatment options and 
greater participation in international clinical studies could 
lead to widening of treatment options for this agressive ma-
lignant disease. 
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