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Objective: Multiple myeloma (MM) is a hematologic malignancy characterized by bone marrow infiltration of 
clonal plasma cells. Today, there is no treatment for obtaining a complete cycle for MM. IL-36 is a cytokine 

composed of three agonists named alpha, beta, and gamma. Its increase in inflammation has been proven in the 
literature. It is also reported that IL-17 plays a role in some rheumatologic and malignant diseases together with 
inflammation. 
Methods: The aim of the study is to figure out the roles, if any, of IL-36 and IL-17 in the pathogenesis of MM 
depending on their known physiology and to contribute to the literature to find new treatment options. 
33 newly diagnosed MM patients who had never received any treatment and 33 healthy volunteers were 
included in the study. Basic laboratory parameters and interleukin levels in myeloma patient group and healthy 
group were included in the study. 
Results: In the study, it was found that IL-36 alpha, beta, gamma, and IL-17 levels were statistically significantly 
lower in the disease group when compared to the healthy group. A negative correlation was found between IL-
17 measurement and beta-2 microglobulin. Therefore, it was thought that IL-17 may be a marker to predict 
prognosis. 
Conclusion: In conclusion, we think that IL-36 and IL-17 may play a role in the etiopathogenesis of MM and IL-36 
alpha and IL-17 may be associated with prognosis. However, there is a need for more comprehensive studies. 
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Multipl Myelomali Hastalarda Serum İnterlökin-36 Alfa, Beta, Gama; İnterlökin-
17 Düzeyinin Belirlenmesi 
 
Araştırma Makalesi ÖZET 

Amaç: Multipl myelom (MM), klonal plazma hücrelerinin kemik iliği infiltrasyonu ile karakterize hematolojik bir 
malignitedir. Günümüzde halen MM için tam kür elde edecek tedavi yoktur. IL-36; alfa, beta ve gama isimli üç 
agonistten oluşan bir sitokindir. İnflamasyondaki artışı literatürde kanıtlanmıştır. IL-17’nin ise inflamasyonla 
birlikte bazı romatolojik ve malign hastalıklarda rol oynadığı literatürde bildirilmiştir. 
Yöntem: Bizim amacımız IL-36 ve IL-17’nin bilinmekte olan fizyolojilerinden yola çıkarak MM patogenezindeki 
rollerini anlayabilmek, yeni tedavi seçenekleri bulunabilmesi için literatüre katkı sağlamaktır. 
Çalışmamıza 33 yeni tanı hiç tedavi almamış MM hastası ve 33 sağlıklı gönüllü alındı. Myelom hasta grubu ve 
sağlıklı grupta temel laboratuvar parametreleri, interlökin düzeyleri çalışmaya dahil edildi.  
Bulgular: Çalışmamızda IL-36 alfa, beta, gama ve IL-17 düzeyi sağlıklı gruba göre hastalıklı grupta istatiksel olarak 
anlamlı şekilde düşük saptandı. IL-17 ölçümü ile beta-2 mikroglobulin arasında negatif yönlü bir ilişki bulduk. Bu 
nedenle IL-17 nin prognozu öngörmede bir belirteç olabileceğini düşündük. 
Sonuç: Sonuç olarak, IL-36 ve IL-17’nin MM etiyopatogenezinde rolü olabileceğini, IL-36 alfa ve IL-17’nin prognoz 
ile ilişkili olabileceğini düşünüyoruz. Ancak daha geniş kapsamlı çalışmalara ihtiyaç vardır.  
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Introduction 
 
Multiple myeloma is a malignant neoplasm of plasma 

cells, that is characterized by the proliferation of bone 

marrow plasma cells and begins with an asymptomatic 

premalignant MGUS stage. It accounts for approximately 

10% of hematologic malignant diseases.1 The bone marrow 

stromal cell is a mononuclear, fibroblast-like cell that 

supports hematopoietic development. Adherence of MM 

cells activates the bone marrow stromal cells. Activation of 

the NF-kB pathway in stromal cells causes the secretion of 

proliferative, anti-apoptotic and chemotactic cytokines such 

as interleukin-6, stromal cell-derived factor-1 and insulin-like 

growth factor-1 and all of them directly support the 

continued adherence, growth and proliferation of MM cells.2 

Interleukin-36 (IL-36) is a member of the IL-1 family and 

it is included three agonists (IL-36 alpha, beta, gamma), an 

antagonist (IL-Ra), a receptor (IL-36R) and an accessory 

protein (IL-36RAcP).3 IL-36 is expressed in monocytes, T/B 

lymphocytes, spleen, bone marrow, tonsil, skin and lymph 

nodes.4 In vitro and in vivo studies have shown that IL-36 and 

its receptor-mediated signaling mechanisms are involved in 

the processes governing fibrosis leading to organ failure or 

dysfunction. IL-36R is highly synthesized in the epithelial and 

skin cells and in the esophagus, thyroid, kidney, adrenal 

gland, and gallbladder.5 However, it is observed that IL-36 

mRNA is synthesized at the highest rate in keratinocytes.6 IL-

36 beta can stimulate its own synthesis and thanks to this 

feature, it is similar to the autocrine/paracrine cycle of IL-1. 

IL-17 and TNF are the molecules stimulating the synthesis of 

IL-36 alpha, IL-36 beta, and IL-36 gamma in keratinocytes. 

Various studies have also revealed that epidermal growth 

factor plays a role in the synthesis of IL-36 alpha and IL-36 

beta in the skin. IL-36 gamma increase is triggered in the 

bronchial epithelium, which is exposed to intense 

inflammatory stimuli. High rates of IL-36 alpha and gamma 

are synthesized in the infected skin of the patients with 

psoriasis and in the lesioned skin of the patients with atopic 

dermatitis.7 

IL-17 is a proinflammatory cytokine involved in the 

pathogenesis of autoimmune and inflammatory diseases 

together with various bacterial, fungal and viral infections.8 

IL-17 family has 6 forms (IL-17 A-F).9 The interleukin-17 

receptor (IL-17R) family consists of five members (IL-17R A to 

IL-17RE).10 Recently, it is reported that IL-17C binds to IL-17RE 

and activates NF-kB.11 The main targets of IL-17 are 

mesenchymal and myeloid cells.12 IL-17 plays a role in the 

pathogenesis of diseases such as rheumatoid arthritis, 

systemic lupus erythematosus (SLE), inflammatory bowel 

diseases and psoriasis.13 In addition, it takes also part in the 

pathogenesis of solid organ tumors such as cervix, 

esophagus, stomach, colorectal and hepatocellular cancer.14 

The aim of the current study is to understand the possible 

roles of IL-36 and IL-17 in the pathogenesis of multiple 

myeloma and to contribute to the literature for new 

treatment options. 

Materials and Methods 
 
The present study was conducted with the approval of 

Sivas Cumhuriyet University Interventional Clinical Trials 
Ethics Committee (Decision No: 2022-02/01). The study was 
funded by Sivas Cumhuriyet University Scientific Research 
Projects (CÜBAP) with project number T-2022-973. In the 
study, 33 patients with MM, who accepted to Sivas 
Cumhuriyet University Faculty of Medicine Hematology 
Clinic, were newly diagnosed and had been never treated 
were included. The control group consisted of 33 volunteers, 
who were over 18 years of age, had no comorbidities and no 
regular medications, were not pregnant, were not smokers, 
had no active infection, had no diagnosed active malignancy, 
and no history of malignancy. 

In the present study, the blood tests at the time of 
admission were used as routine blood tests. In the patient 
group, blood samples were taken at the time of diagnosis 
without receiving treatment. No blood samples were taken 
again during other stages of treatment. ISS (International 
Staging System) was used to determine the disease stages. 
The presence of bone fractures at the time of diagnosis was 
decided based on positron emission computed tomography 
(PET/CT), computed tomography and if any, magnetic 
resonance imaging reports.  

During the study period, blood was collected from the 
peripheral vein of newly diagnosed MM patients and of the 
healthy control group into suitable tubes after at least eight 
hours of fasting for IL-36 alpha, IL-36 beta, IL-36 gamma, IL-
17 levels and laboratory measurements. Serum IL-6 levels 
were also studied in the patient group from blood samples at 
the time of diagnosis. The blood samples were centrifuged at 
2300g 4000 rpm for 10 minutes and stored in an Eppendorf 
tube at -80ºC. SunRed branded enzyme-linked 
immunosorbent assay (ELISA) kit was used for IL-36 alpha, IL-
36 beta, IL-36 gamma, and IL-17 measurements. 

 
Statistics 
Data were analyzed with SPSS 27.0 program at 

confidence level of 95%. Mean, standard deviation 
(Mean±SD), minimum, maximum, median (M) statistics were 
given for the measurements. In the study, Mann 
Whitney/independent samples t-test was used the 
comparison of two groups, Kruskal Wallis/one-way ANOVA 
test for more than two groups, Chi-square test for the 
correlation between the grouped variables, and 
Pearson/Spearman correlation test for the correlation 
between numerical measurements. According to the results 
of normal distribution, t-test, ANOVA, and Pearson 
correlation tests were used for the normally distributed 
measurements and Mann Whitney U test was used for non-
normally distributed measurements. 

  

Results 
 

Baseline Data 
In the study, 33 MM patients and 33 healthy volunteers, 

who evaluated to Sivas Cumhuriyet University Faculty of 
Medicine Hematology Clinic, were included. In the MM 
patient group, 39.4% (n=13) were younger than 65 years of 
age and 60.6% (n=20) were over the age of 65. In the healthy 
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group, 66.7% (n=22) were under the age of 65 and 33.3% 
(n=11) were over the age of 65. In the MM patient group, 
39.3% (n=13) were female and 60.6% (n=20) were male; 
while in the healthy group, 60.6% (n=20) were female and 
39.4% (n=13) were male. 

In the MM patient group, 30.3% (n=10) had IgG kappa 
type, 24.2% (n=8) had IgG lambda type, 6.1% (n=2) had IgA 
kappa type, 18.2% (n=6) had IgA lambda type, 12.1% (n=4) 
had kappa light chain myeloma, 6.1% (n=2) had lambda light  

chain myeloma, and 3% (n=1) had non-secretory type 
myeloma (Table 1).  

At diagnosis, 54.5% (n=18) of the patients were in stage 
3, 27.3% (n=9) patients in stage 2, and 18.2% (n=6) patients 
in stage 1. At the time of diagnosis, 81.3% (n=26) of the 
patients had bone involvement on PET/CT, and also 18.8% 
(n=6) patients had fractures (Table 1). A statistically 
significant correlation was found between gender and MM 
type groups in the MM patient group (p=0.023 <0.05). While 
the incidence of IgG kappa was higher in females (53.8%), the 
incidence of IgA lambda was higher in males (30.0%). The 
relationship of other clinical characteristics with gender was 
not significant (p>0.05) (Table 1).  

Table 2 shows the treatments and treatment responses 
of the patients in the multiple myeloma group.  

 
Comparison of Interleukin 36 alpha, Interleukin 36 beta, 

Interleukin 36 gamma and Interleukin 17 Levels with Other 
Parameters  

There was a statistically remarkable difference 
between MM patient group and healthy group in terms of 
IL-36 alpha (p<0.001), IL-36 beta (p<0.001), IL-36 gamma 
(p<0.001), and IL-17 (p<0.001) measurements. IL-36 alpha 
(28.6 ng/L), IL-36 beta (17.89 ng/L), IL-36 gamma (22.63 
ng/L), IL-17 (398.32 pg/ml) measurements were higher in 

the healthy group when compared to the MM patient 
group (Table 3). 

There was a statistically remarkable difference 
between genders in the MM patient group in terms of IL-
36 alpha (p=0.033 <0.05) measurements. IL-36 alpha 
(13.14 ng/L) was higher in men. The difference in other 
measurements was not statistically significant (p>0.05). 

In the MM patient group, there was no statistically 
remarkable difference between those who responded to 

first- and second-line treatment and those who did not in 
terms of IL measurements (p>0.05). In this group, IL-36 
beta measurements were higher in those who did not 
respond to third-line treatment and this difference was 
statistically significant (p=0.029 <0.05). The difference 
was not remarkable for other IL measurements (p>0.05) 
(Table 4). 

There was a negative, statistically remarkable correlation 
between IL-36 alpha measurement and albumin (r=-0.404, 
p=0.020<0.05) measurement in MM patient group. There 
was a negative, statistically remarkable correlation between 
IL-36 beta measurement and albumin (r=-0.410, 
p=0.018<0.05) measurement. Also, a negative, statistically 
remarkable correlation was found between IL-36 gamma 
measurement and platelet count (r=-0.400, p=0.021<0.05). 
There was a negative and statistically remarkable correlation 
between IL-17 measurement and beta2 microglobulin 
(r=0.389, p=0.025<0.05) measurement. The correlations 
between other measurements were not remarkable 
(p>0.05). There was a positive statistically remarkable 
correlation between IL-6 measurement and BUN (r=0.535, 
p<0.05) and a negative statistically remarkable correlation 
with albumin (r=-0.441, p<0.05) and lymphocyte count (r=-
0.406, p<0.05). 

Table 1. The Correlation of Clinical Characteristics with Gender in MM Patient Group 
n(%)   Female Male Total p 
MM type IgG kappa 7 (53.8) 3 (15) 10 (30.3) 

0.023* 

 IgG lambda 3 (23.1) 5 (25) 8 (24.2) 

 IgA kappa 0 (0) 2 (10) 2 (6.1) 

 IgA lambda 0 (0) 6 (30) 6 (18.2) 

 Kappa light chain myeloma 1 (7.7) 3 (15) 4 (12.1) 

 Lambda light chain myeloma 2 (15.4) 0 (0) 2 (6.1) 

 Non-secretory type myeloma 0 (0) 1 (5) 1 (3) 

Stage at the time of diagnosis 
(According to ISS) 

Stage 1 3 (23.1) 3 (15) 6 (18.2) 

0.799 Stage 2 3 (23.1) 6 (30) 9 (27.3) 

Stage 3 7 (53.8) 11 (55) 18 (54.5) 

Monoclonal gammopathy in blood 
immunofixation 

Non-available 2 (16.7) 1 (5) 3 (9.4) 
0.540 

Available  10 (83.3) 19 (95) 29 (90.6) 

Monoclonal gammopathy in urine 
immunoelectrophoresis 

Non-available 0 (0) 5 (38.5) 5 (29.4) 
0.261 

Available  4 (100) 8 (61.5) 12 (70.6) 

Bone involvement in PET at 
diagnosis 

Non-available 1 (7.7) 5 (26.3) 6 (18.8) 
0.361 

Available  12 (92.3) 14 (73.7) 26 (81.3) 

Fracture at diagnosis Non-available 10 (76.9) 16 (84.2) 26 (81.3) 
0.666 

Available  3 (23.1) 3 (15.8) 6 (18.8) 
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Table 2. Treatment Characteristics in MM Patient Group 

n (%)   Stage 1 Stage 2 Stage 3 

First-line treatment Drug-free follow up 2 (33.3) 0 (0) 0 (0) 
VCD  3 (50) 7 (87.5) 14 (77.8) 
Vel-dex 0 (0) 0 (0) 2 (11.1) 
MP 0 (0) 0 (0) 1 (5.6) 
AVD 1 (16.7) 1 (12.5) 1 (5.6) 

First-line treatment response Non-available 3 (100) 3 (37.5) 6 (42.9) 
Available  0 (0) 5 (625) 8 (57.1) 

Receiving RT  Did not receive 4 (80) 8 (100) 10 (71.4) 
Received 1 (20) 0 (0) 4 (28.6) 

ASCT Not done 5 (100) 4 (50) 9 (64.3) 
Done 0 (0) 4 (50) 5 (35.7) 

Second-line treatment VCD 4 (80) 1 (20) 1 (8.3) 
Vel-dex 0 (0) 0 (0) 2 (16.7) 
Len-dex 1 (20) 2 (40) 6 (50) 
Lenalidomide 0 (0) 1 (20) 3 (25) 
VRD 0 (0) 1 (20) 0 (0) 

Second-line treatment response Non-available 2 (40) 2 (50) 6 (66.7) 
Available  3 (60) 2 (50) 3 (33.3) 

ASCT after second-line treatment Not done 1 (20) 2 (100) 8 (100) 
Done 4 (80) 0 (0) 0 (0) 

Third-line treatment MP 0 (0) 0 (0) 1 (16.7) 
Len-dex 2 (50) 0 (0) 1 (16.7) 
Len-dex+ixazomib 1 (25) 0 (0) 2 (33.3) 
CRD 0 (0) 1 (50) 0 (0) 
Daratumab 0 (0) 0 (0) 0 (0) 
Lenalidomide 1 (25) 1 (50) 0 (0) 
Vel-dex 0 (0) 0 (0) 1 (16.7) 
Pom-Dex 0 (0) 0 (0) 1 (16.7) 

Third-line treatment response Non-available 1 (25) 1 (100) 2 (66.7) 
Available  3 (75) 0 (0) 1 (33.3) 

ASCT after third-line treatment Not done 3 (75) 1 (100) 2 (66.7) 
Done 1 (25) 0 (0) 1 (33.3) 

*p<0.05 means there is a significant correlation, p>0.05 means there is no significant correlation; Chi-square test (% according to both stage and 
MM type) 
ASCT:Autologous stem cell transplantation, VCD:Bortezomib+Cyclophosphamide+Dexamethasone), Vel-dex:Bortezomib+ dexamethasone 
MP:Melphalan+prednisolone, AVD: Adriamisin+ Vincristine+Dexamethasone, len-dex:Lenalidomide+dexamethasone,VRD:Bortezomib+ 
Lenalidomide +Dexamethasone, CRD: Lenalidomide+bortezomib+Dexamethasone, Pom-Dex: Pomalidomid+Dexamethasone 

 
 
 

Table 3. Comparison of Interleukin Clinical Measurements According to the Patient Groups 

 Patient Control Test/p 

Interleukin 36 alpha (ng/L) 11.55 (10.25-13.96) 23.44 (12.57-41.31) U=195.0/ 0.000* 

Interleukin 36 beta (ng/L) 4.22 (2.86-5.24) 14.57 (5.42-27.33) U=180.0/ 0.000* 

Interleukin 36 gamma (ng/L) 6.08 (4.88-6.93) 12.97 (7.31-36.77) U=167.5/ 0.000* 
Interleukin 17 (pg/ml) 94.82 (67.11-117.45) 298.29 (135.56-607.67) U=105.0/ 0.000* 

*p<0.05 means there is a significant correlation, Mann Whitney U test 

 
 
Overall Survival Measurements 
Overall survival: Minimum 1 month, maximum 23 

months. In the patient group, 14 patients died and 19 
patients are still being followed. There was a statistically 
remarkable difference between deceased and living 
patients in the MM patient group in IL-36 alpha and IL-6   

 
 
 

 
 
 

measurements (p<0.05). IL-36 alpha and IL-6 
measurements were higher in deceased patients. The 
difference was not remarkable for other IL measurements 
(p>0.05) (Table 5). 
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Discussion 

Multiple Myeloma (MM) is a disease characterized by the 
accumulation of malignant clonal plasma cells in the bone 
marrow. It accounts for 1% of all cancers and 10% of 
hematologic cancers. The mean age at the time of diagnosis 
of myeloma reported in the literature is 69 years. During 
diagnosis, less than 3% of the patients are under the age of 
40 years and 38% are 70 years and older .1,15 In the present 
study, the mean age at the time of diagnosis was found to be 
68.73±9.69 years, which is compatible with the literature. In 
addition, 39.4% (n=13) of the patients were under 65 years 
and 60.6% (n=20) were over 65 years .16 However, in the 
present study, the mean age of the healthy group was 
remarkable lower than the mean age of the patient group. 
Due to the increase in comorbidities and susceptibility to 
infection with advancing age, it was difficult to find a healthy 
group at the old age group who met the inclusion criteria of 
being voluntary for the study, being over the age of 18, 
having no comorbidities or no regular medications, being 
non-pregnant, being non-smoker, having no active infection, 
having no diagnosed active malignancy, and having no 
history of malignancy. This is one of the limitations of the 
present study. In multiple myeloma, low albumin level is 
associated with poor prognosis. Since albumin induces cell 
growth stabilization and DNA replication with its antioxidant 
property, low albumin level affects prognosis negatively.  
There are also studies reporting a negative correlation 
between serum IL-6 level and serum albumin level in patients 
with myeloma .17 The present study reported a statistically 
significant negative correlation between IL-6 level and 
albumin level which is compatible with the literature.  

In the present study, a statistically significant 
difference was found between the MM patient group and 
the healthy group in terms of IL-36 alpha, IL-36 beta, IL-36 
gamma, and IL-17 measurements. The mean values of IL-
36 alpha (28.6 ng/L), IL-36 beta (17.89 ng/L), IL-36 gamma 
(22.63 ng/L), and IL-17 (398.32 pg/ml) measurements 
were higher in the healthy group when compared to the 
MM patient group. When IL levels were compared in 
terms of gender, IL-36 alpha (13.14 ng/L) measurement 
was higher in males. Also, in the MM patient group, IL-36 
beta (4.46 ng/L) was higher in the patients who did not 
respond to third-line treatment when compared to the 
patients who responded. Although there is no data in the 
literature in this respect, we think that there is a need for 
further studies. 

IL-36 has an important role in the etiopathogenesis of 
autoimmune, inflammatory, and malignant diseases such as 
psoriasis, chronic lung diseases, inflammatory bowel disease, 
rheumatoid arthritis, allergic rhinitis, Sjögren’s syndrome and 
SLE. IL-36R is mostly expressed in the skin, gastrointestinal 
system, ovaries, lung, kidney, and lymphoid organs .18-21 In 
the literature, studies aiming at understanding the action and 
synthesis mechanism of IL-36 have been mostly conducted in 
the field of dermatology and there are a limited number of 
studies on solid organ cancers and hematologic 
malignancies. 

Johnston et al., demonstrated the role of IL-36 in pustular 
skin diseases in their study conducted in patients with 
pustular psoriasis.22 There are literature information 
reporting that anakinra, an IL-1 receptor antagonist, and 
spesolimab, an IL-36 receptor blocker, are used in the 
treatment of generalized pustular psoriasis .23,24

 
Table 4. Comparison of Interleukin Measurements in the MM Patient Group According to Response to Treatment 
Status 
 First-line treatment 

Test/p 
 No Response Response 
Interleukin 36 alpha (ng/L) 13.2 (10.25-15.24) 10.85 (9.61-14.26) U=64.5/ 0.470 
Interleukin 36 beta (ng/L) 4.08 (3.39-5.96) 3.9 (2.39-5.16) U=68.0/ 0.611 
Interleukin 36 gamma (ng/L) 6.65 (5.1-8.77) 6.46 (4.95-6.93) U=63.0/ 0.437 
Interleukin 6 (pg/ml) 9.94 (4.6-16.22) 11.9 (6.31-19.3) U=65.0/ 0.503 
Interleukin 17 (pg/ml) 96.39±32.71 94.68±26.59 t=0.144/ 0.886 
 Second-line treatment 

Test/p 
 No Response Response 
Interleukin 36 alpha (ng/L) 11.58 (10.14-14.89) 12.8 (11.5-15.6) U=26.0/ 0.237 
Interleukin 36 beta (ng/L) 3.69 (3.63-5.48) 4.3 (1.79-4.89) U=36.0/ 0.611762 
Interleukin 36 gamma (ng/L) 6.54 (5.88-7.77) 6.78 (4.89-7.07) U=38.0/ 0.897 
Interleukin 6 (pg/ml) 7.66 (3.9-15.46) 17.9 (4.57-21.95) U=28.5/ 0.315 
Interleukin 17 (pg/ml) 93.21±25.95 102.49±25.27 t=-0.762/ 0.457 
 Third-line treatment 

Test/p 
 No Response Response 
Interleukin 36 alpha (ng/L) 12.24 (9.94-15.60) 12.25 (10.62-14.78) U=8.0/ 0.999 
Interleukin 36 beta (ng/L) 4.34 (3.99-5.03) 3.76 (3.70-3.86) U=0.0/ 0.029* 
Interleukin 36 gamma (ng/L) 6.70 (4.79-8.54) 5.69 (4.83-9.18) U=8.0/ 0.999 
Interleukin 6 (pg/ml) 16.60 (7.33-23.35) 2.83 (1.89-5.03) U=1.0/ 0.057 
Interleukin 17 (pg/ml) 104.71±16.83 111.19±31.35 t=-0.364/ 0.728 
*p<0.05 means there is a significant correlation, t/Mann Whitney U test 
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Table 5. Comparison of Interleukin Measurements in MM 
Patient Group According to Living Status 
 Living Status 

Test/p 
 Deceased Living 

IL 36 alpha 
(ng/L) 

13.49 (11.46-
15.48) 

10.26(9.79-
12.74) 

U=67.0/ 
0.013* 

IL 36 beta 
(ng/L) 

5.05 (3.78-5.29) 3.72 (2.41-4.62) 
U=89.0/ 

0.100 
IL 36 
gamma 
(ng/L) 

6.08 (5.14-8.01) 6.12 (4.81-6.74) 
U=108.0/ 

0.343 

IL 6 (pg/ml) 17.40 (10.8-22.3) 9.26 (3.75-13.82) 
U=71.5/ 
0.020* 

IL 17 
(pg/ml) 

101.76±35.16 91.44±26.13 
t=0.967/ 

0.341 
*p<0.05 means there is a significant correlation, t/Mann Whitney U 
test, IL Interleukin 

 
In their study, Al-Awaisi et al., demonstrated that IL-36 

alpha, IL-36 beta and IL-36R expression increased with age in 
mouse heart. They reported that the damage caused by 
ischemia reperfusion decreased, blood flow improved, and 
neutrophil migration decreased with IL-36R antagonist 
administration and suggested that the agents targeting IL-
36/IL36R pathway may be used in the treatment of ischemia 
reperfusion in older patients.25 

When the solid organ cancers are examined, in their 
study conducted on the pathologic tissue cell culture of 20 
patients with lung carcinoma, Backer et al., indicated that 
there was a significant increase in IL-36α, IL-36γ and IL-36R 
protein expression. They also revealed that stimulation of 
cancer cells with IL-36γ may increase the expression of the 
immune checkpoint protein PD-L1 (Programmed Death-
Ligand 1).26 

In the study conducted by Pan et al. with hepatocellular 
carcinoma cell culture; associated decreased intra-tumoral 
IL-36 alpha expression with poor prognosis and considered 
that IL-36 alpha may mediate anti-tumor immune responses 
by including CD3 and CD8 T lymphocytes in the tumor site 
and activating adaptive immunity.27 

In their study, Chen et al., included the tumoral tissues of 
185 patients with colorectal cancer, who had not received 
neoadjuvant chemotherapy, and 130 non-tumoral normal 
tissues and demonstrated that colonic IL-36 alpha, IL-36 beta, 
and IL-36 gamma significantly decreased in the patient group 
when compared to the matched non-colorectal carcinoma 
tissues. In the same study, patients with high IL-36 alpha level 
had a better survival. In IL-36 gamma, an opposite situation 
was found and patients with low IL-36 gamma levels had 
higher survival rates.28 In their previous study, Pan et al., 
thought that IL-36 alpha showed anti-tumor effect by 
activating adaptive T-cell immune responses in colorectal 
carcinoma.27 A negative correlation between IL-36 alpha 
measurement and albumin level (r=-0.404, p=0.020 <0.05) in 
the MM patient group and the higher IL-36 alpha 
measurement (13.76 ng/L) in deceased patients when 
compared to living patients in the myeloma patient group in 
the present study suggest that IL-36 alpha may be associated 
with prognosis. However, no significant correlation was 
found between overall survival and IL levels. It is considered 

that this may be caused by the insufficient number of 
patients and further clinical studies are needed. 

In their study, Wang et al., found that IL-36 gamma 
supported directly the effector exchange of type 1 
lymphocytes in vitro and showed a strong anti-tumor 
immune response in vivo.29 In their study, Chen et al., 
revealed the anti-tumorigenic role of IL-36 gamma in a breast 
cancer cell line. Via the application of IL-36 gamma-
expressing plasmid and doxorubicin together to breast 
carcinoma cell lines, it was shown that IL-36γ and 
doxorubicin-loaded micelles remarkable reduced the 
metastasis.30 

In contrast to these data, Le et al., reported that IL-36 
gamma showed pro-tumorigenic effect by stimulating 
extracellular signal-regulated kinase (ERK) 1/45 activation in 
their study on gastric cancer.31 

In the literature, it has been reported that IL-36 cytokine 
family shows both pro-tumorigenic and anti-tumorigenic 
activity in various cancer types. It is thought that more 
extensive molecular studies are required to resolve this 
dilemma and to further clarify the etiopathogenesis.  

It is known that leukemic progenitor cells infiltrating the 
bone marrow in acute myeloid leukemia express more IL-36 
than normal hematopoietic progenitor cells.32 

In their in-vivo mouse epidermis and in-vitro primary 
human keratinocyte culture studies, Carrier et al., 
demonstrated that IL-36s were not only regulated by Th17 
cytokines but they can also regulate the expression of Th17 
cytokines themselves .33Under the light of this information, 
IL-17 blockers have taken their place in the treatment of 
dermatologic diseases. Also, even secukinumab, which is an 
IL-17A monoclonal antibody, was approved for the 
treatment of moderate/severe psoriasis in 2015. 34 

In their study, Chiricozzi et al., reported that IL-17/TNF-α 
interactions were present not only in epidermal 
keratinocytes but also in some leukocytes. 35 The relationship 
between chronic inflammation and cancer has been 
previously reported in the literature. It is suggested that 
approximately 15% of all human cancers are caused by 
infection and chronic inflammation.36 IL-17 is a 
proinflammatory cytokine proven to be effective in the 
development of prostate, colon, skin, breast, lung and 
pancreatic cancers .37-42 In their study, Zhang et al., showed 
that IL-17 played a role in the pathogenesis of prostate 
cancer. In line with these results, they stated that IL-17 is a 
potential target for developing new strategies in the 
prevention and treatment of prostate cancer.43 

In the literature, there are reports stating that IL-17 has 
both pro-tumorigenic and anti-tumorigenic roles [44]. In 
their study, Kryczek et al., reported that IL-17 ectopically 
expressed in tumor cells suppressed tumor progression 
through increased anti-tumor immunity in immune-
competent mice and stimulated tumor progression through 
increased inflammatory angiogenesis in immune-
suppressive mice.45 

Novitskiy et al., conducted a study on breast carcinoma 
cells and revealed that IL-17, secreted by Th17 cells, caused a 
tumor-progressing effect by increasing the pro-tumorigenic 
characteristics of myeloid cells.40 
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On the contrary, Chen et al., conducted a study on 192 
patients with gastric adenocarcinoma and found that the 
patients with high IL-17 levels had remarkably higher five-
year survival rate than those with low levels .46 Benchetrit et 
al., carried out a study by transplanting hematopoietic 
tumors (plasmacytoma and mastocytoma) into 
immunocompetent mice and reported that IL-17 inhibited 
the tumor growth rate and the pro-tumor or anti-tumor 
effects of IL-17 on tumor development was associated with 
immunity.47  

Bankır et al., compared the median levels of serum IL-17 
and IL-23 in the patients with early-stage chronic lymphocytic 
leukemia (CLL) with the healthy control group and found no 
statistically significant difference. They reported that this 
may be caused by the result of the early stage of the 
patients.48  

In the study conducted by Tang et al., on the patients with 
CLL; all of IL-6, IL-17 and IL-23 levels were found to be 
significantly higher in the serum samples of CLL patients; 
whereas, TGF-β1 and IL-10 concentrations were much lower 
than the controls. They suggested that this situation was due 
to the fact that the normal cytokine microenvironment was 
damaged in CLL. The median IL-17 level in the patients with 
CLL in that study was found to be 3.23 pg/mL, which is 
significantly lower than the levels in the present study.49 

In their study, Alexandrakis et al., compared serum IL-17 
levels of 40 myeloma patients who had never received any 
treatment with a healthy control group; however, they found 
no statistically significant difference. 50 In the present study, 
no statistically significant difference was found in IL-17 
measurements between the stage groups in the MM patient 
group.  

In their study, Lemancewicz et al., compared IL-17A and 
IL-17E levels in 34 patients with newly diagnosed myeloma 
with the healthy group and found that IL-17E levels were 
significantly higher in the myeloma group. As a result, they 
concluded that IL-17 may both stimulate and suppress tumor 
growth and there is a balance between the effects of IL-17A 
and IL-17E and they emphasized that more comprehensive 
studies are needed .51  

Consequently, even though the role of IL-36 and IL-17 in 
dermatologic diseases is more clearly understood, it is 
thought that they may have a role in the etiopathogenesis of 
solid organ cancers and hematologic malignancies. When the 
literature data is examined, this issue has not yet been 
clarified. The use of IL-36 and IL-17 blocks in the treatment in 
dermatology arouses curiosity in terms of new options for 
myeloma treatment. In addition, it may be useful in 
predicting prognosis in myeloma depending on the studies 
conducted on solid organ cancers in the literature. Therefore, 
it is thought and recommended to conduct further 
comprehensive molecular studies in myeloma. 
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