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Öne Çıkanlar: 

• Lümenal meme kanseri 
hastalarında ANA'ların 

yaygınlığı 

• Tümör alt tiplerinde anti-
nükleer antikorların farklı 

konsantrasyonları 

• Otoantikor seviyeleri ile 
klinik özellikler arasındaki 

ilişki. 
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• Anti-Çekilebilir Nükleer 

Antijenler (ENAs) 

ÖZET:  

Anti-nükleer antikorlar (ANAs), hücre çekirdek içeriğine karşı üretilen otoantikorlardır ve sistemik otoimmün 
hastalıkların biyobelirteçleri olarak kullanılırlar. İnflamasyon, apoptoz ve hücre nekrozu, meme kanseri ile ilişkili 

olarak ortaya çıkan hücresel sonuçlardır ve bu duruma karşı otoantikorlar üretilebilir. Bu çalışmada, meme kanserinde 

ANA'ların ve anti-ekstrakte edilebilir nükleer antijenlerin (anti-ENAs) varlığını değerlendirmeyi amaçladık. Toplam 
33 lümenal A ve lümenal B meme kanseri hastası, ANA'ların ve anti-ENAs'ın varlığı açısından değerlendirildi. Tüm 

hastalar, testlerden en az 6 ay önce hormon terapisi almışlardır. Hastalar, insan epitel tip 2 (HEp-2) hücrelerinde 

endirekt immünoflorasansta ANA'lar için taranmıştır. U1-snRNP, snRNP/Sm, SmD1, dsDNA, SS-A/Ro 60, SS-A/Ro 

52, SS-B/La antikor konsantrasyonlarını belirlemek için AESKUBLOTS® ANA-17 comp kiti kullanıldı. Onbeş 

hastanın (%45.5) lümenal A ve 18 hastanın (%54.5) lümenal B olduğu belirlendi. Ortalama yaş 57, tümör boyutu ise 

25 tir. Hastaların %57.6'sında I veya II derece, %42.4'ünde III derece tümör vardı ve üç hasta ANA testi pozitifti. 
Pozitif ANA testi olan tüm hastalar lümenal A meme kanserliydi ve I veya II derece tümöre sahip olup pozitif lenf 

noduna sahipti; ancak patolojik tümör evresi değişkenlik gösteriyordu. ANA pozitifliği ile moleküler alt tip, yaş, vücut 

kitle indeksi (VKİ), derece, tümör evresi veya lenf nodu tutulumu arasında istatistiksel olarak anlamlı bir ilişki 
bulunamamıştır. Ayrıca, anti-U1-snRNP ve anti-dsDNA'nın Ki-67 ile negatif, anti-snRNP/Sm ve anti-SS-A/Ro 52'nin 

ise pozitif bir korelasyonu bulunmuştur. Lümenal A ile karşılaştırıldığında, anti-U1-snRNP ve anti-snRNP/Sm 

konsantrasyonları lümenal B tümörlerinde istatistiksel olarak önemli ölçüde düşük bulunmuştur (sırasıyla p= 0.015 ve 
0.016). Yüksek dereceli tümöre sahip hastalar, düşük anti-snRNP/Sm konsantrasyonları gösterirken, lenf nodu 

metastazına sahip olanlar yüksek anti-U1-snRNP konsantrasyonları sergilemiştir (sırasıyla p=0.027 ve 0.031). ANA 

pozitifliği, lümenal A meme kanseri hastalarında lümenal B'ye kıyasla daha yaygın bulunmuştur. Anti-U1-snRNP ve 
anti-snRNP/Sm konsantrasyonları lümenal B'de daha düşüktür. Ayrıca, yüksek dereceli tümöre sahip hastalar düşük 

anti-snRNP/Sm konsantrasyonları gösterirken, lenf nodu metastazı olanlar yüksek anti-U1-snRNP konsantrasyonları 

sergilemiştir. 
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ABSTRACT:  

Anti-nuclear antibodies (ANAs) are autoantibodies synthesized in response to the cell nucleus contents and use as 

biomarkers of systemic autoimmune diseases. Inflammation, apoptosis and necrosis of the cells are consequences that 

accompany breast cancer against which autoantibodies will be produced. In this study, we aimed to evaluate the 

presence of ANAs and anti-extractable nuclear antigens (anti-ENAs) in breast cancer. A total of 33 luminal A and 
luminal B breast cancer patients were assessed for presence of ANAs and anti-ENAs. All the patients had received 

hormone therapy at least for 6 months before the tests. Patients were screened to ANAs by indirect immunofluorescence 

on human epithelial type 2 (HEp-2) cells. AESKUBLOTS® ANA-17 comp kit was used to identify the concentrations 
of U1-snRNP, snRNP/Sm, SmD1, dsDNA, SS-A/Ro 60, SS-A/Ro 52, SS-B/La antibodies. Fifteen (45.5%) patients 

were luminal A and 18 (54.5%) patients were luminal B.  The median of age was 57 and the median of tumor size was 

25. 19 (57.6%) patients had grade I or II and 14 (42.4%) had grade III. 3 patients had ANAs test positive. All the 
patients who had positive ANA test were luminal A breast cancer and had grade I or II tumors and positive lymph 

node, whereas, pathological tumor stage were varied. No statistically significant association was found between ANAs 

positivity and molecular subtype, age, body mass index (BMI), grade, tumor stage or lymph node involvement. 
Moreover, there were negative correlations between the anti-U1-snRNP and anti-dsDNA with Ki-67 and a correlation 

between anti-snRNP/Sm and anti-SS-A/Ro 52 was found. Comparing with luminal A, anti-U1-snRNP and anti-

snRNP/Sm concentrations were statistically significantly lower in luminal B tumors (p= 0.015 and 0.016 respectively). 
Patients who had high grade tumors showed low concentrations of anti-snRNP/Sm (p=0.027), whereas patients who 

had lymph node metastasis showed high concentrations of anti-U1-snRNP (p=0.031). ANAs positivity was more 

common in luminal A breast cancer patients compared with luminal B. Anti-U1-snRNP and anti-snRNP/Sm 
concentrations were lower in luminal B. Moreover, patients who had high grade tumors showed low concentrations of 

anti-snRNP/Sm, whereas those who had lymph node metastasis showed high concentrations of anti-U1-snRNP. 
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INTRODUCTION 

Anti-nuclear antibodies (ANAs) are autoantibodies synthesized in response to the macromolecular 

components (DNA, RNA, protein and complexes of them) of the cell nucleus. As a result to apoptosis 

or cell necrosis, cells contents appear in the blood to which ANAs may be synthesized (Ling and Murali, 

2019). ANAs is used as biomarkers of systemic autoimmune diseases and it may represent a pre-

autoimmunity state such in systemic lupus or rheumatoid arthritis (Choi and Costenbader, 2022). Not 

only in the autoimmune diseases, but ANAs may also be a marker of some other diseases (Choi and 

Costenbader, 2022). A positive ANAs can be seen in different infections and malignancies including 

lung, breast, head and neck cancer (Admou B., et al. 2019; Morimoto, K. et al. 2019; Otsuka T. et al. 

2019; Fernández Madrid, F., 2015). Different studies have showed that cancers may trigger the 

production of autoantibodies that may be used for early diagnosis (Turgutalp, K. et al. 2013; Sexauer, 

and Gray 2022; Lacombe, J. et al. 2014). Other studies showed that autoantibodies have role in 

angiogenesis and cancer prognosis (Lacombe, J. et al. 2014; Liu, B.C., et al. 2012) and might be used as 

targets for cancer drugs (Hong, C. Q. et al. 2021).  

Moreover, ANAs may be helpful during the early diagnosis of breast cancer. Inflammation and 

cell necrosis are consequences that accompany breast cancer. Tumor cell death is a source of antigen 

stimulation that leads to ANAs production in cancers. Although, it may represent an immune response 

to stop tumor spreading (Chapman, C., et al. 2007). Nisihara et al. 2018 investigated the prevalence of 

ANAs in breast cancer patients and showed its association with tumor characteristics. 91 healthy 

individuals, 72 patients had malignant lesions and 19 patients had benign lesions were included in their 

study. 44.4% of the patients with malignant tumors and 15.7% of those with benign lesions and 5.4% of 

the controls had positive ANAs. They showed that there was a high prevalence of ANAs positivity in 

breast cancer patients with a negative association with hormonal receptor positivity. In addition, 

(Mohammed et al. 2015), investigated the concentration of ANAs and anti-dsDNA in 35 newly 

diagnosed breast cancer patients and compared to 18 age- and sex-matched control subjects. They 

reported that ANAs concentration was significantly high in breast cancer patients, whereas anti-dsDNA 

was not. 

In this study, we aimed to evaluate ANA concentrations and the concentration of U1-snRNP, 

snRNP/Sm, SmD1, dsDNA, SS-A/Ro 60, SS-A/Ro 52, SS-B/La in Luminal subtypes of breast cancer 

patients. 

MATERIALS AND METHODS  

This study has been approved by Ethical commitee of Istanbul University's Faculty of Medicine 

(file no. 2023/195). All patients were informed about the study's purpose, content, and intervention, and 

their oral and written consent was obtained. A total of 33 luminal subtypes of breast cancer were 

evaluated for the clinicopathological characteristics and for the presence of ANAs and anti-extractable 

nuclear antigens (ENAs) (anti-U1-snRNP, anti-snRNP/Sm, anti-SmD1, anti-dsDNA, anti-SS-A/Ro60, 

anti-SS-A/Ro52 and anti-SS-B/La). All the patients had received hormone therapy at least for 6 months 

before the tests. Two (2) mL of venous blood were drawn and serum samples were preserved for ANAs 

and anti-ENAs panel tests. All the samples were investigated for ANAs by indirect immunofluorescence 

on human epithelial type 2 (HEp-2) cells, using the commercially available kit ANA HEp-2 

(AESKUSLIDES–ANA-HEp-2, Germany), as recommended by the manufacturer. A titre of 1:80 or 

higher was considered to indicate positive result. AESKUBLOTS®ANA-17comp kit was used to 

evaluate anti-ENAs.ANA-17comp is a membrane based enzyme immunoassay for qualitative detection 

of IgG antibodies against nuclear and cytoplasmic antigens in human serum. For instance, SS-A/Ro and 
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SS-B/La antibodies are associated with the sjogren's (Sjögren’s) syndrome (SS) and anti-dsDNA, anti-

SM, anti-histone and anti-nucleosomes are associated with Systemic Lupus, Erythematosus systemic 

lupus erythematosus (SLE). Anti-RNP antibodies with mixed connective tissue diseases (MCTD) and 

SLE with mixed connective tissue diseases (MCTD) and SLE. 

RESULTS AND DISCUSSION  

Patients and Tumor General Characteristics  

Thirty-three luminal A and luminal B breast cancer patients were included in this study. The 

median of age was 57 and the median of body mass index (BMI) was 29. Fifteen (45.5%) patients were 

luminal A and eighteen (54.5%) patients were luminal B.  The median of Ki-67 was twenty (20%) and 

the median of tumor size was twenty five mm. Nineteen (57.6%) patients had grade I or II and fourteen 

(42.4%) had grade III. Nine (27.3%) patients had pathological tumor stage I and twenty four (72.7%) 

had stage II or III. Lymph node positivity were observed in seventeen (51.5) patients (Table 2 and Table 

3). 

ANAs Positivity in Patients According to the Cinicopathological Characteristics 

Three patients had ANAs positive. All the patients who had a positive ANAs were luminal A and 

had grade I or II tumors with lymph node metastasis, whereas, pathological tumor stage were varied in 

those patients. No statistically significant association was found between ANAs positivity and molecular 

subtype, age, BMI, grade, tumor stage or lymph node involvement (Table 1).  

Table 1. ANA positivity rates in patients according to clinicopathological characteristics 

 ANA  

Variables Positive Negative p-Valuea 

All, n(%) 3(9.1) 30(90.9)  

Age, n(%)   0.999 

<60 2(10) 18(90)  

≥60 1(7.7) 12(92.3)  

BMI, n(%)   0.999 

<30 2(11.1) 16(88.9)  

≥30 1(6.7) 14(93.3)  

Grade, n(%)   0.244 

I-II 3(15.8) 16(84.2)  

III 0(0) 14(100)  

pT stage, n(%)   0.999 

I 1(11.1) 8(88.9)  

II-III 2(8.3) 22(91.7)  

pN involvement, n(%)   0.227 

N(-) 0(0) 16(100)  

N(+) 3(17.6) 14(82.4)  

Molecular subtype, n(%)   0.083 

Luminal A 3(20) 12(80)  

Luminal B 0(0) 18(100)  
p>0.05, Fisher's Exact Test. BMI: body mass index, pT stage: pathological tumor stage. pN: Pathological lymph node 

Comparison Between Different Variables of Patients  

There was no correlation between the different variables of the patients during these comparsions, 

whereas, there was a negative correlation between the anti-U1-snRNP and anti-dsDNA with Ki-67. 

Additionally, there was a correlation between anti-snRNP/Sm and anti-SS-A/Ro 52 concentrations 

(Table 2). 

 



Elif Sibel ASLAN et al. 14(2), 888-893, 2024 

Assessment of Anti-Nuclear Antibodies and Anti-Extractable Nuclear Antigen Levels in Breast Cancer Patients 

 

891 

Table 2. Median, interquartile range(IQR) and Correlations 

No. Variables Median(IQR) 1 2 3 4 5 6 7 8 9 10 

1 Age (year) 57(46.50-65.5) NA          

2 Ki-67 (%) 20(10-30) -0.272          

3 
Tumor size 

(mm) 
25(18-37.5) 

-0.154 0.247         

4 BMI 29.1(25.6-32.6) 0.592** -0.114 -0.048        

5 U1-snRNP 0.30(0.15-0.40) 0.022 -0.380* -0.099 0.067       

6 snRNP/Sm 0.30(0.10-0.50) -0.056 -0.229 -0.169 -0.186 0.085      

7 SmD1 0.30(0.20-0.50) 0.028 -0.282 -0.052 -0.102 0.127 0.243     

8 dsDNA 0.40(0.20-0.50) 0.091 -0.434* -0.095 0.020 0.329 -0.081 -0.024    

9 SS-A/Ro 60 0.30(0.20-0.45) 0.117 -0.123 -0.017 0.279 0.018 -0.051 0.278 0.042   

10 SS-A/Ro 52 0.40(0.20-0.40) 0.192 -0.111 0.194 0.145 0.059 0.363* 0.106 0.048 0.222  

11 SS-B/La 0.30(0.20-0.45) 0.022 0.144 -0.216 0.062 0.048 0.335 0.023 0.132 0.183 0.319 

**p<0.01, *p<0.05, Spearman's correlation test, NA:Not available 

ENAs Panel According to Tumor Characteristics 

Table 3. ENA panel according to tumor characteristics 

 All U1-snRNP snRNP/Sm SmD1 dsDNA SS-A/Ro 60 SS-A/Ro 52 SS-B/La 

Variables n(%) 

Median(IQ

R) 

Median(IQ

R) 

Median(IQ

R) 

Median(IQ

R) 

Median(IQ

R) 

Median(IQ

R) 

Median(IQ

R) 

Grade         

I-II 

19(57.

6) 

0.30(0.20-

0.50) 

0.40(0.30-

0.70) 

0.40(0.20-

0.60) 

0.40(0.20-

0.50) 

0.30(0.20-

0.40) 

0.30(0.20-

0.40) 

0.30(0.20-

0.50) 

III 

14(42.

4) 

0.25(0.10-

0.40) 

0.20(0.10-

0.33) 

0.25(0.10-

0.43) 

0.30(0.10-

0.50) 

0.30(0.20-

0.50) 

0.40(0.30-

0.43) 

0.30(0.18-

0.43) 

p-Valuea  0.426 0.027* 0.055 0.311 0.467 0.401 0.698 

pT stage         

I 9(27.3) 

0.40(0.20-

0.45) 

0.30(0.15-

0.50) 

0.30(0.15-

0.40) 

0.50(0.30-

0.50) 

0.30(0.20-

0.35) 

0.30(0.15-

0.40) 

0.30(0.20-

0.60) 

II-III 

24(72.

7) 

0.25(0.10-

0.38) 

0.30(0.10-

0.65) 

0.35(0.20-

0.68) 

0.40(0.20-

0.50) 

0.30(0.20-

0.50) 

0.40(0.30-

0.48) 

0.30(0.13-

0.40) 

p-Valuea  0.242 0.743 0.390 0.437 0.301 0.165 0.400 

pN stage         

N(-) 

16(48.

5) 

0.20(0.10-

0.30) 

0.30(0.20-

0.65) 

0.25(0.10-

0.40) 

0.30(0.20-

0.48) 

0.35(0.30-

0.50) 

0.40(0.30-

0.48) 

0.30(0.20-

0.48) 

N(+) 

17(51.

5) 

0.30(0.20-

0.50) 

0.30(0.10-

0.50) 

0.40(0.20-

0.55) 

0.50(0.25-

0.60) 

0.30(0.20-

0.35) 

0.30(0.20-

0.40) 

0.30(0.15-

0.45) 

p-Valuea  0.031* 0.422 0.126 0.113 0.053 0.555 0.913 

Molecular 

subtype         

Luminal-A 

15(45.

5) 

0.30(0.20-

0.60) 

0.50(0.30-

0.70) 

0.40(0.20-

0.60) 

0.50(0.20-

0.60) 

0.30(0.20-

0.40) 

0.40(0.20-

0.70) 

0.20(0.10-

0.50) 

Luminal-B 

18(54.

5) 

0.20(0.10-

0.33) 

0.20(0.10-

0.33) 

0.25(0.10-

0.43) 

0.35(0.18-

0.50) 

0.30(0.20-

0.50) 

0.35(0.20-

0.40) 

0.30(0.20-

0.43) 

p-Valuea  0.015* 0.016* 0.138 0.124 0.711 0.344 0.409 

Comparing with luminal A, anti-U1-snRNP and anti-snRNP/Sm concentrations were statistically 

significantly lower in luminal B tumors (p= 0.015 and 0.016 respectively). Patients who had high grade 

tumors showed low concentrations of anti-snRNP/Sm (p=0.027), whereas patients who had lymph node 

metastasis showed high concentrations of anti-U1-snRNP (p=0.031). 
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DISCUSSION 

ANAs are autoantibodies against the cell nucleus components. Inflammation, apoptosis and 

necrosis of the cells are consequences that accompany breast cancer. In this study, thirty three 33 luminal 

A and luminal B breast cancer patients were been assessed for presence of ANAs and anti-ENAs. Three 

3 patients were ANAs positive who had luminal A and had grade I or II tumors and lymph node 

metastasis. Comparing with luminal A, patients with anti-U1-snRNP and anti-snRNP/Sm concentrations 

were lower levels in luminal B patients. Patients who had high grade tumors showed low concentrations 

of anti-snRNP/Sm, whereas patients who had lymph node metastasis showed high concentrations of 

anti-U1-snRNP. 

Autoantibodies found in a cancer patient may be classified into two categories; (a) specific 

antibodies to antigens which are not associated directly with the tumor such as ANA and (b) antibodies 

against specific tumor antigens (tumour-associated antigens) such as tumor suppression proteins, 

oncoproteins, onconeural antigens (Nisihara et al. 2018). Immune response function is against tumor-

associated antigens to remove pre-cancerous lesions within during the early carcinogenesis. Thus, ANAs 

may have a protective role against tumor spread (Tan, H. T. et al. 2009; Erkanli, A. et al. 2009).  

Compering to other studies, Nisihara et al. 2018 showed that there was a high prevalence of ANAs 

positivity in breast cancer patients with a negative association with hormone receptors positivity. 

Moreover, Mohammed et al 2015, investigated the concentration of ANAs and anti-dsDNA in 35 newly 

diagnosed breast cancer patients compared to 18 control subjects. They found that ANA concentration 

was significantly increased in the patients irrespective of the grade or stage, whereas anti-dsDNA had 

no significant difference between the patients and controls. (Shiel and Jason 1989), reported that 2.9% 

of patients who had positive ANA had neoplasia. As the number of the studies related to ANA in breast 

cancer is so limited we were not able to discuss this topic more (Cleaton and Bateman 2020). Further 

studies are needed to be done for a better understanding of the protective or may be the diagnostic role 

of ANAs in breast cancer.  

CONCLUSION 

ANAs positivity was more prevalent in luminal A breast cancer patients compared with luminal 

B. No statistically significant association was found between ANAs positivity and molecular subtype, 

age, BMI, grade, tumor stage or lymph node involvement. There was a negative correlation found 

between the levels of anti-U1-snRNP and anti-dsDNA with Ki-67 expression was found. Additionally, 

there was a correlation between anti-snRNP/Sm and anti-SS-A/Ro 52 concentrations.  
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