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Article 
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Simple Summary 

Merkel cell carcinoma (MCC) is a rare but aggressive skin cancer. This study analyzed Austrian 
cancer registry data between 1990 and 2018 and investigated a possible link between MCC incidence 
and ultraviolet (UV) radiation. We observed a strong increase in MCC cases, with higher incidence 
rates in western Austria, where UV radiation levels are also higher. Although MCC is uncommon, its 
incidence is rising, especially among elderly patients. These findings suggest that cumulative UV 
exposure contributes to MCC development. Raising awareness among physicians and the public may 
help to improve early diagnosis and patient outcomes. 

Abstract 

Background: To describe i) patients´ demographic, ii) Austrian UV-data and iii) to analyze a possible 
relationship between UV exposure and onset of disease in Austria between 1990 and 2018. Methods: 
We included all patients with MCC diagnosed and clinical and demographic data to compare to UV 
radiation. Results: A total of 538 cases were identified and the incidence (per 100.000/y) increased 
from 0.04 to 3.45. The MCC incidence was significantly higher in West- (mean incidence 0.269 ± 0.04) 
compared to East-Austria (0.180 ± 0.02 p=0.005). Notably, the mean and maximum UV radiation 
values were higher in the Western (p<0.001) compared to the Eastern part of Austria. The sum 
(p=0.033; r: 0.503) and mean (p=0.019; r: 0.546) UV values correlated significantly to the MCC 
incidence. Conclusions: MCC incidence increased significantly and a higher UV radiation in West- 
compared to East-Austria that subsequently resulted in a higher MCC incidence could be 
determined. 

Keywords: epidemiology; merkel cell carcinoma; UV exposure 
 

Introduction 

Merkel cell carcinoma (MCC) is a rare but highly aggressive skin cancer that belongs to the group 
of non-melanoma skin cancers (NMSC) [1,2]. Mostly diagnosed in patients between the 6th and 8th 
decade of life it is highly aggressive and develops very early distant and regional recurrences and 
distant metastases after treatment [3].  

Besides age and immunosuppression, recent studies could show that infection with the Merkel 
Cell Polyomarvirus (MCPyV) and UV exposure are among the most important factors for MCC 
development [4,5]. Nevertheless, there is still a significant lack of data in the majority of countries 
worldwide, in particularly of UV radiation over a long observation period and the possible link to 
carcinogenesis of MCC [4]. 
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In this study, we used data from MCC patients who were diagnosed between the years 1990 and 
2018. Data were derived from the Austrian National Cancer Registry (ANCR), operated by the 
National Statistical Institution, Statistics Austria, in order to determine the incidence of MCC and the 
distribution within Austria. Those data, were secondly correlated with UV data and compared to 
patient’s demographics, TNM classification, body localization and overall survival after diagnosis. 

Methods 

Anonymous data on all Merkel cell carcinoma (MCC) in patients were derived from the Austrian 
National Cancer Registry (ANCR). The ANCR is population-based and operated by the National 
Statistical Institution, Statistics Austria. All new cancer cases in the Austrian resident population are 
documented in the ANCR. According to the Cancer Statistics Act 1969 and the Cancer Statistics 
Ordinance 2019, hospitals are obliged to report every case of cancer and every death from cancer. In 
most federal states, regional or clinical tumor registries act as service providers for the hospitals and 
carry out data collection and processing in the respective state. Both for data directly from hospitals 
as well as for data from registries, plausibility and quality criteria apply that are closely linked to 
international recommendations. For follow-up and to ascertain death certificate only (DCO) cases, 
ANCR data is linked with the official causes of death (CoD) statistics derived from Statistics Austria 
since 1983 
(https://www.statistik.at/fileadmin/shared/QM/Standarddokumentationen/B_2/std_b_krebsstatistik
.pdf). The study was approved by the Ethics Committee (1892/2017).  

Clinicopathological information used for this study were tumor site, histology and behavior year 
of diagnosis, sex, age (5-years age groups, up to 95+), staging (based on TNM or description of the 
extent of disease), diagnosis, region of residence, date of death and overall survival (ICD-O 
classification, third edition). Unfortunately, data does not contain information regarding 
immunosuppression and the MCPyV status. Data on cause of death could not be used since CoD uses 
ICD-10 coding (ICD-10-GM Version 2025), which does not provide specific codes for MCC. MCC is 
subsumed under “other malignant neoplasms of the skin”. 

The cohort of this study included all Austrian cancer cases with documented MCC diagnose 
from 1990 to 2018 and follow-up ends with December 31st, 2019 (Data stock from the ANCR on 
17.12.2020). Data before 1990 could not be used, as the version of the classification used at that time 
did not allow the identification of MCC. From 1990 to 2002, tumor site was coded according to ICD-
9 and histology code of ICD-O-1 (International Classification of Diseases for Oncology, Version 1) 
was used to code the tissue type. Not only were new incoming reports coded according to the new 
version, but the entire database was converted. The two-digit codes were replaced by corresponding 
four-digit codes. These are correspondingly unspecific for the period up to 1990, as the previous 
coding according to the two-digit code led to a considerable loss of information. The codes were 
recoded in accordance with international standards. From 2002 to 2006, the ICD-O-2 (International 
Classification of Diseases for Oncology, Version 2) was used for both localization and histology. The 
ICD-O-3 (International Classification of Diseases for Oncology, Version 3) has been used since 2006. 
Since 2020, the ICD-O-3 (International Classification of Diseases for Oncology, Version 3) has been 
used in revision 2. As with the previous change of coding classification, the entire database was 
recoded. 

Using the ICD-O-3 code (C44/8247/3), we identified patients with MCC of the skin documented 
in the ANCR. Tumor site was determined using the last digit in the ICD-O-3 code for lip (=0), eyelid 
(=1), ears (=2), other/unspecified parts of the face (=3), scalp and neck (=4), trunk (=5), upper 
extremities and shoulder (=6), lower extremity and hip (=7), skin, overlapping several sub-areas (=8) 
and not specified (=9). Codes from 0 to 4 were merged and determined as head and neck. MCCs were 
coded as localized, regional or disseminated disease based on the TNM classification and further 
information, describing growth beyond the boundaries of the organ, lymph node status and the 
presence of distant metastases, received from clinical and pathological staging. MCC was diagnosed 
either by an open biopsy or by fine needle aspiration cytology.  
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Within the ANCR the municipality code of the patient´s main residence at time of diagnosis is 
stored and was assigned to federal states by ANCR for this study. Overall survival was counted from 
the day of diagnosis until date of death or end of follow-up, (December 31st, 2019). Incidence of 
disease per 100.000 residents was calculated according to the distribution of the Austrian population 
from 1990 to 2018 and are indicated as mean ± SEM (standard error of the mean). UV-exposure was 
available for each political district and year (including data of each single day, week and month) 
between 1958 and 2001.  

Unit of UV irradiation is counted in Watt per square meter (W/m2). Subsequently, the UV index 
is calculated from the highest UV value per day (half-hourly value) by multiplying the numerical 
value by a factor of 40 and rounding to a whole number. The UV index is therefore a pure numerical 
value without a unit. The mean (= annual average of all UV values that were measured daily), 
maximum (= highest UV value of the year) and sum (= the annual sum of all daily measured UV 
values of a year) of UV values were then calculated for each year according to NUTS (Nomenclature 
of territorial units for statistics) per county (AT 11 = Burgenland, AT 12= Lower Austria AT9 = 
Vienna,, AT 21= Carinthia, AT 22 = Styria, AT 31 = Upper Austria, AT 32 = Salzburg, AT 33 = Tyrol 
and AT 34 = Vorarlberg) [6] Figure 1.  

 

Figure 1. NUTS (Nomenclature of territorial units for statistics) per county (AT9 = Vienna, AT 11 = Burgenland, 
AT 12= Lower Austria, AT 21= Carinthia, AT 22 = Styria, AT 31 = Upper Austria, AT 32 = Salzburg, AT 33 = Tyrol 
and AT 34 = Vorarlberg). 

These data were then combined to render nationwide UV data and were correlated with 
incidence, using a Pearson/Spearman´s rho correlation (r). Next, we divided the dataset according to 
NUTS into East Austria (AT 11, AT 12 and AT 13) and West Austria (AT 21, AT 22, AT 31, AT 32, AT 
33 and AT 34).  

Patients´ data were analyzed using statistical software R version 3.0.3 (The R Foundation for 
Statistical Computing, Vienna, Austria) and SPSS software (version 26; IBM SPSS Inc., Armonk, NY, 
USA). Incidences, as well as UV data (mean and maximal UV values), were separately compared 
using a paired t-test. Fishers’ exact test was used to compare proportions. All tests are two-sided and 
p < 0.05 was considered as statistically significant. 

Results 

Between January 1st 1990 and December 31st 2018, a total of 538 patients with MCC of the skin 
were diagnosed in Austria and documented in the ANCR. All clinicopathological and demographic 
data are shown in Table 1. In general, people diagnosed with MCC were elderly with 98.7% (n=531) 
of patients ≥ 50 years and 40.3% (n=217) even ≥ 80 years. There was a majority of 314 (58.4%) women 
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compared to 224 (41.6%) men with a 1.4:1 ratio. The median age was 75 years and the median overall 
survival 33.9 months. 

Table 1. Clinicopathological and demographic data of all patients included in this study. 

VARIABLES n (%) 
Gender 538 (100) 

 Female  314 (58.4) 
 Male 224(41.6) 

Age distribution  
 older than 50 531 (98.7) 
 older than 80 217 (40.3) 

FNA vs. Biopsy  
 FNA 10 (1.9) 
 Biopsy 504 (93.7) 
 not known 24 (4.5) 

Tumor localization  
 not known 162 (30.1) 
 Head Neck 204 (37.9) 
 Upper extremities 73 (13.6) 
 Lower extremities 65 (12.1) 
 Trunk 33 (6.1) 
 Overlapping regions 1 (0.2) 

N-Classification  
 Nx 230 (42.8) 
 N0 172 (55.8) 
 N+ 136 (44.2) 

M-classification 
 Mx 230 (42.8) 
 M0 264 (85.7) 
 M+ 44 (14.3) 

Diagnosis was carried out in 93.7% (n=504) following surgery and only in 1.9% (n=10) biopsy 
analysis was performed. Method of diagnosis was not retrievable for 24 samples. Although the 
number of patients with no exactly determined tumor site was 30.1% (n=162) in our cohort, the most 
common tumor site was the head and neck area with 37.9% (n=204), followed by upper (13.6%, n=73) 
and lower (12.1%, n=65) extremities. The lowest incidence rates were observed of the trunk (6.1%, 
n=33) and for overlapping regions (0.2%, n=1). 

Staging 

Staging was available for 308 (57.2%) out of 538 registered cases and only data of those 308 
patients were used for further analysis. At the time of diagnosis, 136 (44.2%) patients showed already 
initial lymphatic node spread and 44 (14.3%) cases presented even with a distant metastatic disease. 
Tumor size was not determined, but only categorized as growth within the boundaries of the organ 
(Table 1). 

Incidence 

Incidence rates were adjusted to the Austrian population and are shown in the Figure 2. The 
median incidence of disease per 100.000 was 0.234, with a noticeable uprising linear trend in the 
observation period (Figure 2a and b).  
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Figure 2. MCC incidence in Austria. Rising incidence of MCC in Austria between 1990 and 2018 (a). Note also 
the incidence of MCC in the western and eastern parts of Austria that from the late 1990-ties starts to increase in 
the west (b). 

Comparison analysis between West- and East-Austria showed significant differences (Figure 2b) 
in terms of overall incidence rates. In detail, the mean incidence of MCC in West-Austria was 0.269 ± 
0.04 compared to 0.180 ± 0.02 in East-Austria (p=0.005) between1990 and 2018. 

UV Data 

Maximum, mean, and sum of UV values in Austria are presented in Table 2 and Figure 3. UV 
values were significantly increasing over time and there is also a difference between the western and 
eastern parts of Austria.  

Table 2. UV data from 1958 to 2001 in Austria. 

 
Annual Mean UV radiation 

(J/m²) 
Highest monthly UV radiation of the 

year (J/m²) 
Minimum 1416.49 2909.93 
Maximum 1729.40 4062.28 

Mean 1552.85 3428.57 
Standard deviation 74.84 228.72 

Standard Error of Mean 11.28 34.48 
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Figure 3. UV radiation data for Austria between 1958-2001. Although we indicate maximum (a), mean (b) and 
sum (c) values of UV irradiation on the figures below, a significant increase over time of the UV exposure can 
be clearly appreciated. 

In particular, graphical illustration shows a noticeable upward trend for all three UV variables 
between 1958 and 2001. Comparison analyses showed significant differences in the UV radiation load 
between west and east Austria. Mean UV radiation load (1581.59 ± 101.76 vs. 1517.84 ± 119.35; p < 
0.001) was significantly higher in the western part of Austria compared to the eastern part as well as 
the maximum UV values (3478.24 ± 234.03 vs. 3347.25 ± 252.60; p < 0.001) (Figure 4 and Table 3). 

 

Figure 4. Significant differences of UV radiation between West and East Austria. 
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Table 3. UV data (J/m²) from 1958 to 2001 in Western and Eastern Austria. 

  Western (J/m²) Eastern (J/m²) p-value 
Maximum  3478.25 3347.25 <0.001 

 Standard deviation 234.03 252.61  
 Standard Error 34.89 37.66  

Mean  1581.60 1517.84 <0.001 
 Standard deviation 101.77 119.36  
 Standard Error 15.17 17.79  

Correlation Analysis Between UV Radiation and Incidence 

Overall, the national incidence rate correlated significantly with mean UV radiation load 
(p=0.033, r= 0.503) as well as the sum of UV radiation (p=0.033, r= 0.503) countrywide. No significant 
correlation was detected between incidence and maximal UV radiation (p=0.172, r= 0.337). Moreover, 
separate subanalysis for West and East Austria showed no significant correlation in terms of 
incidence and UV radiation load. 

Survival 

Univariate and multivariate analyzes were done using Cox-regression. Clinical factors like age, 
UV exposure, presence of nodal involvement, site of the tumor and geographic data were included. 
None of the parameters had an influence on survival and data on disease-specific survival were not 
available (Data not shown). 

Discussion 

This study presents for the first time epidemiological and long-time observational data on MCC 
and UV radiation in Austria. Analyzes showed that particularly elderly people are confronted with 
this disease and that the head/neck region and the upper extremities are the most common 
localization of MCC. These data are in concordance with other publications from Scandinavia, 
Finland, Netherlands and Australia [7–10]. Except to one single epidemiological study from the USA, 
female patients are more prone to develop MCC than males [11]. Based on our data and current 
literature, we could confirm this observation and we only can speculate that this fact may be linked 
to a higher life expectancy rate of females compared to male patients [12]. Although tumor size was 
not available through the ANCR, we could observe that at the point of diagnosis most carcinomas 
were high stage tumors with presences of nodal and even distant metastatic disease. This finding is 
new and compared to Scandinavian data, tumor stage was significantly advanced in our Austrian 
population [7].  

One of the key findings of our study is that, after population adjusting, we could clearly show 
that MCC is rising from the early 1990ies to the second decade of the 2000s. To adjust our incidence 
data, we used primarily the Austrian population [12]. But since our data are in clear concordance 
with other epidemiological publications [7–11], we assume our data being accurate regarding this 
point. Moreover, when comparing to the most recently published study of Zaar et al. [7], we could 
observe that the incidence is significantly higher in Austria compared to Sweden. In particular, the 
incidence rate in Sweden was ranging for both sexes between 0.11 to 0.19 whereas in Austria we had 
an increase of 0.04 to 3.45. As stated shortly in the previous paragraph, we also observed that Austrian 
patients presented with more nodal involvement (44%) and distant metastatic disease (14%), whereas 
in the Swedish study only 10% had lymph node involvement and 3% distant metastatic disease. We 
do not have data on patients’ distribution with nodal and metastatic disease within Austrian counties, 
but there is a certain possibility that patients from remote regions wait longer to see a physician 
compared to patients from urban areas. 

Secondly, we also could observe how knowledge in medicine evolves. In particular, since the 
first description of the specific antigen for MCC CK19 by Moll and colleagues in 1984, we could 
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observe simultaneously a first rise in MCC in the early 1990-ties. Looking at the incidence a decade 
later, in 1994, the number increased to 7 patients and two more decades later in 2010 the number of 
MCC has tripled per year (Figure 5). 

 

Figure 5. Incidence of Merkelcell carcinoma in Austria. 

Now it is of course difficult to distinguish whether it is a true increase of incidence of disease or 
is it a result of gaining more knowledge regarding the use of CK19 [13] as a specific diagnostic 
immunohistochemical tool in skin pathology and particularly MCC. This is for sure a key point of 
discussion that can, in our point of view, only be resolved by gaining more information from other 
institutions and countries worldwide. Furthermore, by looking at the timeline of MCC incidence, we 
also could see that first description of the MCPyV in 2008 [14] was also, in a kind of, linked to an 
increase of diagnosis. Someone can also argue that a rise of incidences may also be attributed by a 
higher awareness of physicians, but the simultaneous increase of UV radiation may underline the 
importance of carcinogenesis and MCC [15,16].  

To further discuss the influence of UV radiation on carcinogenesis in general, our data showed 
for the first time that the UV radiation was significantly different between the Western and Eastern 
part of Austria. Although Austria is among the smaller countries in Europe it is nevertheless a very 
interesting observation. However, although mean and sum UV values correlated significantly to the 
MCC incidence, we could not find any correlation between high UV exposure in West Austria and 
development of MCC. A hypothesis for no correlation might be that the sum and not maximum 
values of UV exposure is linked to carcinogenesis. This is specifically true for basalcell carcinoma but 
to our knowledge this is not shown for MCC yet.  

Nevertheless, besides the new data we could present, this study has flaws. In particular, we were 
not able to gain tumor size and the disease-specific survival data. This problem is contributed to lack 
of IT structures and subsequently of data mining during the 1980-ies until the 2000-ies and should be 
resolved by new setting up new databases. Secondly, we were not able to retrieve MCPyV status of 
MCC patients that were diagnosed between 2010 and 2018. This issue is for sure the next key target 
in diagnosis and particularly for therapy of MCC patients. 

Conclusions 
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In conclusion, this study shows that MCC is a rare disease in Austria, but the incidence is 
significantly increasing compared to other countries. This study supports the finding that high UV 
exposure is linked to an increased incidence of MCCs. As a consequence, there is a strong need for 
further informational campaigns to increase awareness of MCC among clinicians and the general 
population. 
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