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Non-melanoma skin cancers (NMSCs) are the most 
common neoplasms accounting for more than 95% of 
all of skin tumours and their incidence is dramatically in-
creasing worldwide [1–3]. Skin cancers represent an impor-
tant health problem and cause economic burden for the 
society and health services; it is said that NMSCs are about 
four times more costly than melanoma [4]. 

The pathogenesis of skin cancers is complex, however 
its exact mechanism of development has not been clearly 
described [3, 5]. There are some reports that paid attention 
to changes in the expression profile of specific proteins 
linked to skin carcinogenesis [6–9]. In this group there are 
β-defensins and cathelicidin, which are the key participles  
of innate host defence against microorganisms [6, 10]. 

The aim of this paper is to measure the plasma con-
centrations of β-defensins and cathelicidin in patients 
with basal cell carcinoma (BCC) in comparison to healthy 
controls (HC) and to check the significance of their cor-
relations.

A total of 70 patients admitted to our Department be-
tween March and May 2019 were enrolled in the present 
study. From that group, 20 patients were admitted due 
to skin tumours suspected of malignancy for its surgi-
cal removal and 50 patients suffered from other medical 
conditions, mainly aesthetic ones, operated on as 1-day 
procedure in our Clinic. All 20 patients with skin tumours 
had their operation done in local anaesthesia; excised skin 
neoplasm was sent to histopathological examination. After 
2 weeks the results were obtained: 16 patients were diag-
nosed with BCC while 4 women had other benign lesions 
and were added to the healthy control group.    

Prior to any surgical intervention, a 10 ml blood sample 
was taken from every patient. Immediately after collecting, 
the blood was delivered to the Department of Immunology 
and Allergy where the sample was centrifuged to obtain 
plasma. Then it was frozen and stored in temperature 
minus 80°C until analysis. After collecting all of 70 sam-

ples, the plasma was refrozen and the concentrations of 
β-defensins (HBD-1, HBD-2, HBD-3) and cathelicidin were 
measured by Elisa Kit (EIAab Wuhan Science Co., Ltd®). 

All patients signed written consent forms prior to enrol-
ment to the study. The project was approved by the ethics 
review board of the Medical University of Lodz (approval no. 
RNN/364/18/KE), and the study was conducted according 
to the Declaration of Helsinki principles. The data were sta-
tistically analysed using Statistica v13.1 (StatSoft Inc., Tulsa, 
OK, USA). 

In the group of 70 patients, finally there were 16 with 
BCC and 54 HC. The group of BCC patients consisted of  
9 women and 7 men, while the group of HC of 29 women 
and 25 men. The mean age of all patients was 64.1 ±12.0 
years (range: 44–89 years). In the group of BCC patients,  
10 of them had a nodular type of cancer, 2 – superficial type, 
2 – ulcerative type, 1 – multifocal and 1 – in situ. The patients 
have had the cancer for 4 months to 3 years (mean time 
was 8 months). All of basal cell carcinomas were excised 
completely.

Cathelicidin was detected in almost every patient (ex-
cept only one), HBD-2 in 62 cases, HBD-1 in 11 people, and 
HBD-3 only in one individual. The last parameter has been 
excluded from subsequent analyses. The mean concentra-
tion of cathelicidin in BCC patients was 1026.73 pg/ml and 
795.84 pg/ml in HC. The level of cathelicidin was evidently 
higher in cancer patients than in healthy controls however it 
did not reach statistical significance. A similar situation was 
in relation to HBD-1 (Table 1). The mean concentration of 
HBD-2 was almost equal between the groups – 0.6 pg/ml in 
BCC patients and 0.7 pg/ml in controls (Table 1). Additionally 
it was revealed that the concentration of cathelicidin was 
higher in patients with a nodular type of BCC (1189.11 pg/ml)  
than in other types of skin cancer (756.11 pg/ml). A reverse 
situation was in relation to HBD-1, the mean value in the 
nodular type was lower (12.76 ng/ml) than in the other 
types of BCC (15.93 ng/ml).
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Associations between particular values of proteins were 
checked (Table 2). The relations between cathelicidin and 
HBD-1, cathelicidin and HBD-2, and HBD-1 and HBD-2 were 
examined. In the BCC group, R values varied from 0.59 to 
0.83 and in the control group from 0.31 to 0.64 (p < 0.05). 
The R values were notably higher for the BCC group than 
in the healthy control group. In men these R values ranged 
from 0.46 to 0.66 and for women they ranged from 0.35 to 
0.70 (p < 0.05). 

Defensins and cathelicidin belong to antimicrobial pep-
tides participating in defence against various microorgan-
isms, that is why they are also called natural antibiotics [8]. 
There are reports paying attention to involvement of cathe-
licidin in skin cancer development. Kim et al. investigated 
whether the cathelicidin is involved in the carcinogenesis 
of malignant melanoma. The authors concluded that the 
protein promoted melanoma cell proliferation, migration 
and invasion in vitro [9]. In our study the concentration of 
cathelicidin was higher in BCC patients than in healthy con-
trols. It did not reach statistical significance probably due to 
a small number of patients with basal cell carcinoma. 

The concentration of cathelicidin is higher in patients 
with basal cell carcinoma. The correlations between the 
plasma concentration of cathelicidin, HDB-1 and HBD-2  
seem to be higher in the group of BCC patients than in 

healthy controls. This indicates that defensins and catheli-
cidin may play a role in skin carcinogenesis and due to the 
complexity of this process, searching for a single protein 
which can be used as a marker of skin cancer is definitely 
not sufficient. This study is not without limitations. Our 
sample was a pilot sample with a quite small quantity of 
BCC patients so a potential bias cannot be excluded. Further 
research is needed and the tendency which occurred in our 
study should be confirmed with a larger cohort of patients 
with BCC.
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Table 1. Comparison of measured parameters between the healthy group and the BCC group

Parameter Control group BCC group P-value

n Mean SD Min. Max. n Mean SD Min. Max.

Cathelicidin 54 795.84 988.76 0.00 5684.87 16 1026.73 1575.46 168.09 6778.90 0.872

HBD 1 54 7.82 22.99 0.00 125.60 16 13.95 26.86 0.00 87.80 0.256

HBD 2 54 0.70 1.21 0.00 6.70 16 0.60 0.74 0.00 3.12 0.894

 BCC – basal cell carcinoma, HBD – human β-defensin, SD – standard deviation.

Table 2. Associations between measured parameters 
across gender and BCC presence

Parameter BCC group Control group P-value

R P-value R P-value

Cathelicidin & 
HBD 1

0.70 0.002 0.50 < 0.001 0.310

Cathelicidin & 
HBD 2

0.83 < 0.001 0.64 < 0.001 0.171

HBD 1 & HBD 2 0.59 0.016 0.31 0.022 0.255

Parameter Men Women P-value

R P-value R P-value

Cathelicidin & 
HBD 1

0.47 0.007 0.60 < 0.001 0.469

Cathelicidin & 
HBD 2

0.66 < 0.001 0.70 < 0.001 0.768

HBD 1 & HBD 2 0.46 0.008 0.35 0.033 0.601

BCC – basal cell carcinoma, HBD – human β-defensin.


