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Introduction
 In the past decades, several analyses were published concerning 
the increase in the incidence and prevalence of malignant melanoma 
in industrially developed countries [1-4]. The comparison of Euro-
pean trends clearly showed years ago that the increase in incidence 
was highest in Northern and Northwestern countries such as Sweden, 
Netherlands, Great Britain, and Ireland and it was lowest in continen-
tal Europe on the Iberian Peninsula (Spain, Portugal) [1]. Detailed 
German data highlighted the important role of regional UV and sun-
shine irradiation differences as well as socioeconomic factors and 
education [3]. It was suggested as soon as in 2009 that the incidence 
of melanoma increases in Central and Eastern European countries as 
well. However, incidences were 1 order of magnitude lower than in 
“wealthy” Western European countries. Data were only provided for 
the Baltic States, Belarus and Serbia [5]. Similarly, 5-year melano-
ma survival statistics of 21 countries created on the basis of EURO-
CARE 3 and 4 include data only from the Czech Republic, Slovenia 
and Poland. Data from Hungary and other regions of the Carpathian 
Basin were missing [6]. On the other hand, the Hungarian National 
Cancer Registry provided accurate numbers on the development of 
the incidence of melanoma in the period from 2001 and 2015.These 
can also be obtained separately for the 19 counties and Budapest [7]. 
By selecting specific time points (2001, 2009, 2015), it shows that 
incidence increased continuously throughout the country (12.5, 20.4., 
and 28.3 per 100,000 population, respectively). When compared with 
the Czech data from the period between 1994 and 2004, close correla-
tion was detected [6]. Our data represent the population living in the 
central Hungarian region that gives approximately 30% of our coun-
try’s population. It needs to be emphasized that in the above years, 
the incidence of melanoma was approximately 3.5 times higher than 
the national average (47, 73 and 103 cases per 100 000 population, 
respectively, ref 7). In the National Institute of Oncology, 2972 pa-
tients from the same region were registered between 2003 and 2015 
[8]. Further domestic data regarding the period from 2000 to 2014 
were published from the database of the Department of Dermatology, 
University of Debrecen. These publications summarize the data from 
Hajdú-Bihar County where UV radiation is the highest. Increase of 
incidence which was a few percentage points above the national av-
erage was observed between 2001 and 2007, and then the occurrence 
of new cases was stagnating at this level until 2014. In addition to 
increasing awareness within the population, early diagnosis of “thin-
ner” primary tumors may have played a role in this. It was observed 
that in men over 60 years of age the increase in incidence and the oc-
currence of “thicker” tumors was still significant [9]. Our study aimed 
on one hand to present our melanoma prevalence data representing 
the central region of Hungary in the Carpathian Basin which area is 
deficiently documented according to the European professional gen-
eral opinion and to draw important conclusions from these regarding 
the adjuvant interferon therapy that we used continuously.
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Abstract
Background: The incidence of melanoma malignum increases 
worldwide. Detailed objective analyses from central European re-
gion are scarcely available.

Objective: To obtain validated data on melanoma distribution and 
retrospective analysis in the central region of Hungary based on 35 
years of experience in a single center.

Methods: The authors monitored the clinical course of their patients 
with melanoma between 1984 and 2018 based on the digitalized 
documentation of their institute. They analyzed the treated and 
non-treated cases with the leadership of a dermatologist-patholo-
gist-oncologist.

 Altogether 867 cases (450 female, 417 male) were examined 
from the removal of the primary tumor onwards in retrospective way.

Results: Distribution of gender, age, tumor stages and body regions 
by genders were examined. The authors also reviewed the asymp-
tomatic period until tumor progression, morbidity data, the period and 
effect of the adjuvant low, intermediate and high dose interferon α-2b 
immunotherapy. Patients with lymph node metastasis who received 
low or intermediate dose immunotherapy experienced significantly 
longer tumor-free period than those who got high-dose immunother-
apy. In both treated groups, the median value of the asymptomatic 
months was higher compared to the observation only” group.

Conclusion: The results of their long-term follow-up contribute to 
the accurate evaluation of melanoma and of the interferon therapy in 
Hungary and in the region.
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Materials and Methods

 As a clinician since 1984, pathologist since 1988 and clinical on-
cologist since 1997, the head of our team (A.V.) has been diagnosing 
and treating out- and in-patients in our progression level 3 university 
teaching hospital with special regard to malignant melanoma (ICD 10; 
C43). Data have been recorded in a computer system and followed in 
MedSolution™ from 1998 to 2003 and in the “MedWorks” program 
of GlobeNet® Computer Technology Inc. (Budapest, Hungary) since 
2003. Computing medical records from between 1984 and 1998 in 
the system was performed retrospectively. After query by diagnosis, 
the variables that we considered as most important were individually 
refined in a data mask for the 867 patients [10]. The date of primary 
tumor removal was considered as starting point. The extracted data 
were recorded on Excel tables and were statistically analyzed. For 
this end, MedCalc program package was used. Significance threshold 
was 0.05. Uncertain data were also indicated (unk=unknown). Senti-
nel lymph node removal and its histological testing started in 2007 in 
our Institute. For the above research institutional Ethics Committee 
approval was obtained. Patients receiving low to intermediate dose 
adjuvant IFN therapy were given 5-10 IU Interferon α-2b (Intron A®) 
3 times a week for 18 months [11]. For patients receiving high-dose 
adjuvant IFN therapy the SmPC of Intron A was followed [12].

Results
Demographic data

 Total number of patients: 867. Women = 450 (mean age 52 ± 16.9 
SD; range 17 to 94). Men = 417 (mean age 57.2 ± 17.4 SD; range 14 
to 100). Women aged 17 to 40 = 124 (1.59 times the number of men): 
Men aged 61 to 100 = 339 (2.07 times the number of women). Both 
differences are meant within the same age groups. Median observa-
tion time for all patients was 72.5 months.

Trends of melanoma prevalence

 The observation time equaling 34 years was divided to 3 phases. 
Phase 1. 1984-2001; phase 2. 2002-2009; phase 3. 2010-2018. In the 
entire Phase 1, and the first half of Phase 2, our patients consisted of 
employees of the Hungarian Army and their families with nationwide 
coverage. In the second half of Phase 2, in addition to the above scope 
of patients, several other patients presented from some districts in Bu-
dapest and the north-western region of Hungary due to a reorganiza-
tion as well. This expansion made our Institute accessible for 1/6th 
to 1/5th of the population of Hungary in Phase 3.  Before 2008 the 
annual rates of new patients had been almost constant but after 2008, 
the annual increase became almost linear. The number of newly diag-
nosed patients in the year of primary tumor excision varied between 
min. 45 (2008) and max. 80 (2018) in this period.  The real large-scale 
increase in the prevalence of melanoma took place in the 3rd period 
(2010 to 2018) as in this period the total number of attending novel 
dermatology patients increased significantly less than between 2008 
and 2010.

 It can be seen that besides the in situ group being identical, the 
proportion of stage 1a-b is 21% higher in women as well as stage 4a 
is 2.5 times and 4b is 20% more common in men than is in women, re-
spectively. The other differences between genders are not significant. 
In 26 patients in total, the clasification according to primary tumor 
stage was not feasible (Figure 1).

 Figure 2 shows that the most common localization in men was the 
trunk. The percentage of lower limb localization was less than half of 
trunk localization. In women, although lower limb was affected 11% 
more often than in men, this body region represents a similar ratio as 
trunk.

 In women, upper limb localization showed a decreasing trend in 
the entire observation period (from 25% to 14%), while it was not 
typical in men; the initial 13% frequency decreased by half in the 
second phase and returned to baseline value in the third phase of the 
observation period. The incidence of head and neck melanoma was 
continuously low in both genders. The percentage of trunk localiza-
tion decreased from the initial 70% by half between 2002 and 2010 
and increased to almost the initial percentage in Phase 3. In women, 
the fluctuation of trunk localization was mild and in total, lain below 
the levels seen in men. The share of lower limbs in women was nearly 
identical, while in men, it displayed counter-fluctuation as compared 
with the trunk and upper limbs.

 In patients with in situ melanoma, no metastases were detected 
during the observation following excision. The incidence of late  

Figure 1: Primary tumor stages by gender.

Figure 2: Primary tumor localization on the body surface.
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metastases (lymph node, other visceral and remote cutaneous ones 
together) in stage 1a was infinitesimally small in both genders (1.7% 
in women and 2.1% in men).Our only metastatic patient with stage 
1b was a man. He received low to intermediate dose IFN treatment. 
In men, as the stage progressed, the occurrence of metastases became 
more and more frequent. In women, the ulcerated nature of the tu-
mors has significantly increased metastatic ability. In stage 4b, the 
development of metastases affected approximately 50% of patients 
in both genders, taking into consideration the median 72 months of 
observation.

 The number of men and women dying in our Institute was 30 and 
15, respectively. There was no mortality among patients with in situ 
melanoma. In the other stages, the mortality increased with the pro-
gression of stages and in the case of stage 3 and stage 4 tumors, mor-
tality was higher in patients with ulcerated tumors. It was especially 
true for women. Mortality rates followed the ratio of late metastases 
albeit with significantly lower case numbers.

 After deducting the number of in situ melanoma and uncertain 
(unk) cases, 1/4th of the 652 patients who could be classified accord-
ing to stages 1-4 received adjuvant treatment. Most of our patients 
(19%) received low to intermediate dose treatment and a small pro-
portion of them (6%) was given high dose. The duration of treatment 
was preferably 12 months. IFN therapy has been given since autumn 
1997. Table 1 shows the median values of symptom-free months per 
stage in the treated and non-treated groups. The median values of tu-
mor-free months in treated patients had always been higher than those 
of patients who were observedonly.

 The figures clearly demonstrated that comparisons showed signifi-
cantly higher mean number of symptom-free months in each stage, 
except for stages 3a and 4b. In stage 3a, the difference was marked 
but not significant in favor for the treated patients (Figures 3&4). The 
same could be seen in the course of median values of symptom-free 
months as well.

 Of the 331 “observation only” patients with stage 1a, progression 
was seen in 6 patients; and those who received low to intermediate 
dose were tumor free in the entire observation period. Stage 1a pa-
tients did not receive high-dose IFN treatment.

 No progression was observed among our stage 1b patients except 
for one man with metastasis and intermediate IFN treatment (Figure 
3). The shorter symptom-free period may be explained by the early 
discontinuation of 2 patients. Their further fate is unknown. In one of  

them a lymph node metastasis was already present when the primary 
tumor was excised. This patient received HDI treatment then for 4 
months and disappeared thereafter.

 When comparing the further stages, it becomes obvious that the 
factor of hazard ratio was >1 in stages 2a, 2b, 3a, and 3b as compared 
with “observation only” patients, In stages 4a and 4b, the factor is <1 
and approaches 0 in this order (Table 2). Each patient receiving HDI 
IFNa-2b and each patient selected for comparison receiving low to 
intermediate dose IFN also had lymph node metastasis at the time 
of primary tumor removal. The “observation only” group was also 
narrowed down based on similar principles, that is, we observed how 
many months after primary tumor removal had lymph node metas-
tases occur. The difference between patients receiving HDI and low 
to intermediate dose IFN was marked as the symptom-free period 
was significantly longer in patients receiving low to intermediate 
dose IFN. When comparing low to intermediate dose IFN treatment 
and “observation only”, interferon treatment has resulted in longer 
tumor-free period with the exception of primary tumor stage 4b but 
the result is not significant. Distribution by stages was compared by 
similar numbers of patients receiving HDI (25 patients) and low to 
intermediate dose IFN (29 patients). The percentages in stages 2a and 
4b were similar while the difference between the ratios of stages 2b, 
3a 3b, and 4b are marked, and it is much higher in patients receiving  

Stages Male-female obs. only (month) Male-female low to intermed. IFN-2b 
(month)

1a 54 117.5

1b 50* 63**

2a 30 102

2b 30 84

3a 32 80

3b 13 61

4a 20 63

4b 12.5 36

Table 1: Median values of tumor-free months as a function of melanoma stages.

* mean of 11 patients

**one treated patient

Figure 3: Changes in the average number of symptom-free months in patients receiv-
ing low to intermediate dose IFN treatment and in those undergoing observation only 
after excision-1.

n.tr.= not treated; tr.= treated

Figure 4: Changes in the average number of symptom-free months in patients receiv-
ing low to intermediate dose IFN treatment and in those undergoing observation only 
after excision-2.

n.tr. = not treated; tr. = treated.
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HDI treatment than in those receiving low to intermediate doses of 
IFN. The median value of symptom-free months was the lowest in 
the “observation only” group (19) while it was the highest in the low 
to intermediate dose IFNα-2b treatment group (63.5). The difference 
between median months and the mean of symptom-free months was 
the greatest among non-treated patients (Figure 5).

 Patients receiving HDI treatment were closely followed. Of the 25 
evaluable patients, 5 died (their average survival was 40.6 months) 
and the treatment had to be discontinued due to tumor progression in 
4 patients, elevated liver enzymes in 2 patients and mental issues in 
3 patients (=9 patients). In addition, temporary dose reduction was 
necessary in almost all patients. In contrary, low to moderate dose was 
well tolerated by patients.

Discussion

 In the study period of 34 years (1984 to 2018) in the scope of 
our study, a total of 867 patients (450 women and 417 men) were 
processed. Very similarly to literature data, in the age group below 
40 years, female dominance of almost 60% was observed while over 
60 years of age, the proportion of male patients was more than twice 
as many as of female patients [1]. According to more recent data, 
although female gender is considered a predisposition for melanoma 
development in younger age, it may also provide protection against  

the carcinogenic effect of UV radiation [13]. It has been suggested that 
the prevalence of melanoma among the population of Central-Eastern 
Europe is under documented and that an Italian survey suggested that 
melanoma cases among employees from this region were more severe 
and had worse prognosis than among the local population [14]. Al-
though the published case numbers are difficult to compare between 
the above study and our own followed patient data, we aimed to fill 
the void regarding our region including Hungary.

 Gradual annual increase of melanoma cases was observed, and 
this increase has been almost linear since 2008. It must be noted that 
the increase of annual case numbers can only be supposedly deducted 
from our prevalence data as the total number of (dermatology) pa-
tients also increased continuously. The actual large-scale increase of 
melanoma prevalence in our study took place in Phase 3 (2010-2018).

 By analyzing the occurrence rate of the different tumor stages, the 
most common stages of primary tumors excised, in accordance with 
global trends, were 1a and 1b in both genders. Stage 3 and 4 primary 
tumors were present in the same proportion in women while the prev-
alence of stage 4 was more common than the number of stage 3 cases.

 As for the relationship of gender and localization, in accordance 
with literature data, trunk localization was the most common in men 
while in women, lower limb localization is by 11% more common 
than in men but only slightly more common than trunk localization. 
On the whole, these data are well comparable with the surveys from 
Western Europe, especially some regions of Germany. However, data 
from Istanbul that quite specifically represented the Mediterranean 
area and containing longitudinal observations from a 19-year period, 
showed the dominance of the head-neck region. In our material, head-
neck region was the least affected in both genders.

 In women, tumor localization showed mild differences between 
the different periods, except for the upper limb localization which de-
creased markedly. In men, striking fluctuation of the trunk and lower 
limb localization was seen. The fluctuations of the trunk and upper 
limb were similar within the same periods.

 There is no unified standpoint regarding the follow-up of patients 
[15,16]. We continuously followed-up our melanoma patients up to 
stage 3a. From stage 3b, the patients were treated by our Department 
of Oncology and when the national centers were established, the pa-
tients were referred to the National Institute of Oncology or the De-
partment of Dermatology, Semmelweis University, Budapest. From 
stage 1a to 2b, clinical examination was performed every 3 months 
for 2 years, followed by every 6 months for 3 years and then once  

Melanoma Stages Observation Only Progression IFN-2b Treated Progression Total Hazard ratio*

2a 97 8 45 4 142 1.1

2b 12 1 6 0 18 N/A **

3a 32 10 37 11 69 1.05

3b 30 13 5 1 35 2.16

4a 38 15 22 11 60 0.79

4b 53 20 13 12 66 0.41

Table 2: The effect of low to intermediate dose interferon treatment on melanoma progression.

The median duration of observation was 72.5 months in our cases

*: hazard ratio: The proportion of progression in treated vs. untreated patients

**: not applicable (since the divider in this group was 0)

Figure 4: Changes in the average number of symptom-free months in patients receiv-
ing low to intermediate dose IFN treatment and in those undergoing observation only 
after excision-2.

n.tr. = not treated; tr. = treated.

Figure 5: The effect of low to intermediate dose IFNα and of HDI treatment on the 
number of symptom-free months as compared with patients undergoing observation 
only Lower panels.

p.c. = percentages of compared melanoma tumor stages.
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per year. Since 2007, sentinel lymph node examination was also per-
formed for each tumor of at least 1.0 mm thickness. If it revealed 
positivity a block-dissection was performed. The sentinel positive pa-
tients were periodically followed-up by imaging scans and laboratory 
tests.

 In case of primary tumor stages of 1a and 1b, the risk of metastases 
was infinitesimally small. In men, as stages progressed, metastasis 
development became more and more common while in women, the 
metastatic ability of tumors was most expressly increased by tumor 
ulceration (Figure 6).

 Regarding melanoma mortality in our institute, twice as many 
men died as women. However, as compared to the large number of 
followed-up patients, the mortality of melanoma appears to be low 
in both genders. This may be because our computer system does not 
show patients who died elsewhere. Also, in several cases the immedi-
ate cause of death could not be decided.

 The efficacy of Interferons (IFN) was verified in several malignant 
diseases including melanoma. Due to their antiproliferative, antian-
giogenic and proapoptotic effects, interferons are primarily effective 
in eliminating micrometastases that may remain following the re-
moval of primary tumors [17]. Three different types of interferons 
are known and IFN-α2b is widely used in the treatment of melanoma 
[18]. Therapeutic regimens are different in duration, the method of ad-
ministration: (SC, IV) and in the mortality risk of the treated groups, 
At the end of the first decade of this century, the already used low 
to intermediate dose interferon therapy was replaced by High-Dose 
Interferon (HDI) treatment.

 In our practice, adjuvant IFN-α2b treatment was used in 25% of 
our patients.

 Low to intermediate dose was used between 1995 and 2014 and 
our patients tolerated this treatment with excellent compliance. HDI 
therapy was started in 2012 and our last patient finished the treatment 
at the end of 2018.Due to reasons discussed in the “Results” section, 
the compliance of patient with HDI treatment was worse than that of 
patients with low to intermediate dose treatment.

 It is emphasized that with the exception of stages 3a and 4b, 
low and intermediate dose treatment resulted in significantly lon-
ger tumor-free period and usually longer survival as compared with 
observation only. For low and intermediate dose treatment, patient 
groups were selected in such a way that each patient had lymph node  

metastasis in addition to any primary tumor stage and the observation 
period was nearly identical. The tumor-free period of patients receiv-
ing low to intermediate dose was significantly longer than in patients 
receiving HDI (Figure 5). Obviously, the most up-to-date immune 
therapy with the so-called check-point inhibitors is not present in our 
study. Data regarding these drugs are increasing by the day, howev-
er, the basis of comparison is still interferon therapy which is now 
considered as classic. This was what we could perform and taking 
into regard the number of patients, it can be considered useful until a 
rational step forward becomes necessary [19-21].
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