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RESUMO 

Introdução: O câncer de mama é a doença maligna mais comum entre as mulheres, com taxas crescentes 
HP� WRGR� R� PXQGR�� 2V� FDUFLQRPDV� PDPiULRV� VmR� FRQVLGHUDGRV� XPD� GRHQoD� FRPSOH[D� KHWHURJrQHD� H��
apesar de vários estudos sobre seus aspectos moleculares, alguns genes de alto risco não foram relatados 
HP�GHWHUPLQDGDV�SRSXODo}HV��0XWDo}HV�SRQWXDLV�KRWVSRW��F������SE�*!�$�H�F������SE�*!�$��QR�SURPRWHU�
da transcriptase reversa da telomerase (TERT) em vários tipos de tumores sólidos foram recentemente 
descritas. Objetivo:� 1HVWH� HVWXGR�� REMHWLYDPRV� GHWHUPLQDU� D� IUHTXrQFLD� GDV� � PXWDo}HV� GRV� KRWVSRWV� GD�
região promotora do gene TERT usando o sequenciamento Sanger em uma série de 98 pacientes brasileiras 
com câncer de mama. Resultados: $�DQiOLVH�PXWDFLRQDO�PRVWURX�D�DXVrQFLD�GH�PXWDo}HV�SRQWXDLV�KRWVSRW�
no promoter TERT�� PDV� UHYHORX� XPD� FHUWD� IUHTXrQFLD� GR� DOHOR�PHQRU� UV���������Conclusão: Podemos 
FRQFOXLU� GLDQWH� GRV� UHVXOWDGRV� LGHQWL¿FDGRV� QR� SUHVHQWH� HVWXGR� TXH�� DV� PXWDo}HV� VRPiWLFDV� GR� KRWVSRW�
TERT�SRGHP�QmR�VHU�XP�IDWRU�FRQWULEXLQWH�QD�FDUFLQRJrQHVH�GR�FkQFHU�GH�PDPD�QD�SRSXODomR�EUDVLOHLUD�

Palavras-chave: &DUFLQRPDV�PDPiULRV��GHWHFomR�SUHFRFH��PXWDo}HV�GR�SURPRWRU�GH�TERT.

ABSTRACT

Introduction:�%UHDVW�FDQFHU�LV�WKH�PRVW�FRPPRQ�PDOLJQDQF\�LQ�ZRPHQ��ZLWK�LQFUHDVLQJ�UDWHV�ZRUOGZLGH��
%UHDVW� FDUFLQRPDV� DUH� FRQVLGHUHG� D� KHWHURJHQHRXV� FRPSOH[� GLVHDVH� DQG� GHVSLWH� VHYHUDO� VWXGLHV�
regarding its molecular aspects, some high-risk genes have not been reported in certain populations. 
+RWVSRW� PXWDWLRQV� �F������ ES� *!$� DQG� F������ ES� *!$�� LQ� WKH� WHORPHUDVH� UHYHUVH� WUDQVFULSWDVH� �TERT) 
promoter in several types of solid tumors has been recently described. Aim: In this study, we aimed to 
determine the frequency of hotspot TERT promoter mutations using Sanger sequencing in a series of 98 
%UD]LOLDQ� SDWLHQWV� ZLWK� EUHDVW� FDQFHU� Results: The mutation analysis showed the absence of mutations 
in the hotspots of the TERT promoter but revealed a certain frequency of the rs2853669 minor allele. 
Conclusion: :H� FDQ� FRQFOXGH� IURP� WKH� UHVXOWV� LGHQWL¿HG� LQ� WKLV� VWXG\� WKDW� 7(57� VRPDWLF� KRWVSRW�
PXWDWLRQV�PD\� � QRW� EH� D� FRQWULEXWLQJ� IDFWRU� LQ� EUHDVW� FDQFHU� FDUFLQRJHQHVLV� LQ� WKH�%UD]LOLDQ� SRSXODWLRQ� 
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INTRODUCTION

 Breast cancer (BC) is the second most frequent 
type of carcinoma and the most common malignant 
tumor affecting women worldwide. BC survival rates 
vary globally depending on several risk factors that 
affect the pathogenesis of the disease and the mortality 
DIWHU�GLDJQRVLV��2YHUDOO��LW�LV�HVWLPDWHG�WR�EH�WKH�ÀIWK�
leading cause of cancer-related deaths1 .
 Breast carcinomas are considered a 
heterogeneous complex disease having distinct 
biological features and behavior with a consequent 
varying response to treatment modalities and clinical 
outcomes2��7UDGLWLRQDO� FODVVLÀFDWLRQ� V\VWHPV�RI� WKLV�
cancer are based on morphological features, clinical 
characteristics, and the status of estrogen receptor 
�(5��� SURJHVWHURQH� UHFHSWRU� �35��� DQG� KXPDQ�
epidermal growth factor receptor 2 (HER2)3. Studies 
involving gene expression analysis using high-
WKURXJKSXW� WHFKQRORJLHV� KDYH� FKDUDFWHUL]HG� WKH� %&�
KHWHURJHQHLW\� DQG� LGHQWLÀHG� VHYHUDO� %&� VXEJURXSV��
including the widely accepted basal-like, human 
epidermal growth factor receptor 2–positive (HER2+�
ER+), luminal A, luminal B, and triple negative 
subtypes4,5. 
 Recently, The Cancer Genome Analysis 
(TCGA), the  International  Cancer Genome 
Consortium (ICGC), the Molecular Taxonomy 
of Breast Cancer International Consortium 
(METABRIC), and other projects provided 
genomic and epigenomic information regarding BC 
carcinogenesis and pathway interactions6–9. These 
ÀQGLQJV� UHYHDOHG� WKDW� %&� LV� PRUH� FRPSOH[� WKDQ�
previously thought and showed a higher frequency 
of mutations in several genes that can vary according 
to a molecular subtype and subgroups of tumors with 
similarities in copy number aberrations (CNA)9,10. 
Furthermore, regarding the distribution of mutations 
in high-risk genes by BC subtypes, the TERT gene 
could be an interesting high-risk candidate for further 
evaluation. 
 The human telomerase reverse transcriptase 
(TERT) gene encodes a catalytic subunit of telomerase 
that is associated with telomere genomic integrity11,12. 
The TERT recurrent somatic mutations described 
in the promoter region are mainly located in two 
hotspots (c.-124 bp G>A and c.-146 bp G>A) creating 
GH�QRYR�(WV�7&)�ELQGLQJ�VLWHV�DV�D�QRYHO�PHFKDQLVP�

of telomerase expression in cancer11,12. This gene 
has been found to be frequently mutated in skin 
melanomas in conjunction with BRAF mutations, in 
central-nervous-system tumors (especially gliomas), 
in bladder tumors, and in follicular-cell–derived 
thyroid cancers11–15. Our group has explored TERT 
somatic mutations in several tumors, including 
BC16, gastrointestinal stromal tumors (GIST)17, soft 
tissue sarcomas18, testicular germ cell tumors19, acral 
lentiginous melanomas20, and colorectal precursor 
lesions and cancer21. In BC, a higher frequency of 
TERT hotspot mutations has been reported in the 
SK\OORGHV� VXEW\SH�� D� JURXS� RI� UDUH� ÀEURHSLWKHOLDO�
neoplasms16,22,23, and lower frequencies in the other 
most common types of BC were described (0.9% of 
319 cases)24. In the present study, we investigated the 
frequency of TERT� PXWDWLRQV� LQ� %UD]LOLDQ� SDWLHQWV�
with BC.

MATERIAL AND METHODS

Study population

 :H� LQFOXGHG� ��� %UD]LOLDQ� SDWLHQWV� IURP� WKH�
Barretos Cancer Hospital, with approval of the local 
ethics committee. The clinical and molecular features 
of the patients are reported in Table 1. All included 
patients had an average age of 54.6 years (ranging 
IURP����WR������3DWLHQWV�ZLWK�FOLQLFDO�VWDJH�,��,,��DQG�
III, the absence of previous treatment, and availability 
of the material at the Barretos Cancer Hospital’s 
biobank were included. All cases were reviewed by 
DQ� H[SHUW� SDWKRORJLVW� DQG� FDWHJRUL]HG� DFFRUGLQJ� WR�
WKH�:RUOG�+HDOWK�2UJDQL]DWLRQ�FODVVLÀFDWLRQ25.

DNA extraction

%UHDVW� FDQFHU� IUR]HQ� WLVVXH� VDPSOHV� ZHUH�
undergoing genomic DNA extraction using the 
4,$6\PSKRQ\�63��4,$*(1��+LOGHQ��*HUPDQ\��DX-
tomated system based on magnetic-bead technology 
(QIAGEN, Hilden, Germany) according to the manu-
IDFWXUHU·V�SURWRFRO� �4,$V\PSKRQ\�'1$�0LQL�.LW���
4XDQWLÀFDWLRQ� DQG� '1$� TXDOLW\� DVVHVVPHQW� ZHUH�
performed using a Nanodrop 2000 spectrophotome-
WHU��1DQR'URS�3URGXFWV��:LOPLQJWRQ��'(��86$���DQG�
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stored at -20º C until further genetic analysis.

1LMV\QÅKI\QWV�WN �U]\I\QWV[�Ja�OMVWUQK�
,6)�[MY]MVKQVO

,GHQWLÀFDWLRQ� RI� WKH� F�����ES�*�!�$� DQG� F��
124bp G > A hotspot TERT mutation on tumor 
genomic DNA was accomplished by amplifying 
exon 16 of the TERT gene using the primers and 
3RO\PHUDVH�&KDLQ�5HDFWLRQ��3&5��FRQGLWLRQV�WKDW�ZH�
established previously14,26��%ULHÁ\��D�����ES�UHJLRQ�RI�
the TERT promoter containing the hotspots of C228T 
DQG� &���7� PXWDWLRQV� ZDV� 3&5�DPSOLÀHG� XVLQJ�
primers Fw: 50 -CAGCGCTGCCTGAAACTC-30 
and Rw: 50 - GTCCTGCCCCTTCACCTT-30 
UHVXOWLQJ�LQ�D�3&5�SURGXFW�RI�����ES��ZKLFK�FRQWDLQHG�
the sites chr5.hg19:g.1295228 C > T and chr5.
hg19:g.1295250C > T, corresponding to the c.-124bp 
G > A and c.-146bp G > A mutations, respectively. 
3&5� DPSOLÀFDWLRQ� RI� WKH� JHQRPLF� '1$� ���²����
ng) was performed using the Qiagen Multiplex 
3&5� NLW� �4LDJHQ�� +LOGHQ�� *HUPDQ\��� DFFRUGLQJ�
to the manufacturer’s protocol, using Q solution. 
Sequencing reactions were performed with the ABI 
3ULVP� %LJ'\H� 7HUPLQDWRU� .LW� �7KHUPR� 6FLHQWLÀF��
:DOWKDP�� DQG� WKH� IUDJPHQWV� ZHUH� UXQ� LQ� DQ� $%,�
SULVP������DQG������[/�*HQHWLF�$QDO\]HU��7KHUPR�
6FLHQWLÀF�� :DOWKDP��� 7KH� VHTXHQFLQJ� UHDFWLRQ� ZDV�
SHUIRUPHG� LQ� IRUZDUG� GLUHFWLRQ�� :KHQ� D� PXWDWLRQ�
ZDV� LGHQWLÀHG�� DQ� LQGHSHQGHQW� 3&5� DPSOLÀFDWLRQ�
sequencing, both in forward and reverse directions, 
ZDV�SHUIRUPHG�WR�FRQÀUP�WKH�UHVXOW�

Ethics statement

This study was approved by the Research 
Ethics Committee of the Barretos Cancer Hospital 
XQGHU�3URWRFRO�1R�������������$OO� LQIRUPDWLRQ� WKDW�
could be used to identify the study participants was kept 
FRQÀGHQWLDO�DQG�HQFU\SWHG�LQ�WKH�GDWDEDVH�WR�HQVXUH�
WKH�FRQÀGHQWLDOLW\�RI� WKH�GDWD�DQG� WKH�DQRQ\PLW\�RI�
the participants. Each research participant provided 
written informed consent for the publication of any 
data associated with the present study.

RESULTS

+TQVQKIT�IVL�XI\PWTWOQKIT�NMI\]ZM[

Clinical and histopathological data of the 
88 breast cancer patients enrolled in this study are 
presented in Table 1. All patients included in this 
FRKRUW�ZHUH�IHPDOH��������Q �����ZLWK�DJHV�UDQJLQJ�
IURP���� WR����\HDUV� �PHGLDQ� ������\HDUV���7XPRU�
histology was subdivided into Adenocarcinoma 
����� Q � ���� ,QYDVLYH� GXFWDO� FDUFLQRPD� �������� Q �
�����DQG�/REXODU�FDUFLQRPD���������Q ������7XPRU�
KLVWRORJLFDO�JUDGH�ZHUH�DV�IROORZV���������Q �����LQ�
VWDJH�,���������Q �����LQ�VWDJH�,,���������Q �����LQ�
WKH�VWDJH� ,,,�� DQG�����Q ����RI�SDWLHQWV� VKRZHG�QR�
conclusive results. Regarding of hormonal receptors 
RI� WKHVH� SDWLHQWV� ������ �Q � ���� ZHUH� SRVLWLYH�
HVWURJHQ� UHFHSWRU� DQG������� �Q �����ZHUH�SRVLWLYH�
SURJHVWHURQH�UHFHSWRU��:H�LGHQWLÀHG�WKDW��������Q �
13) of these patients had hyperexpression of human 
epidermal growth factor receptor 2 (HER-2). Clinical 
stage was T1 (37.7) in 37 cases, T2 was (50%) in 49 
cases and T3 (8.1%) in 8 cases; 37 (37.8%) of the 
FDVHV� KDG� FOLQLFDOO\� SRVLWLYH� O\PSK� QRGHV� �1��1���
and 51 cases (58.1%) were N0; 94 (95.9%) had not 
metastasis.

Hotspot TERT Promoter Mutations in 
Brazilian Patients with Breast Cancer

,Q� WKH� SUHVHQW� VWXG\�� WKH� SURPRWHU� 613�
UV�������������$!*��ZDV�DQDO\]HG�LQ����VDPSOHV��
To determine whether breast cancer had mutations 
LQ�%UD]LOLDQ�3DWLHQWV��WKH�JHQRPLF�'1$�IURP�EUHDVW�
cancer was examined for mutation by direct Sanger 
6HTXHQFLQJ��:H�REWDLQHG�D�IDLOXUH�UDWH�RI�����ZKLFK�
PHDQV� WKDW�RI� WKH���� VDPSOHV� WHVWHG�E\�3&5�������
presented conclusive results in the Sanger sequen-
cing.  The results of sequencing analysis showed the 
absence of mutation in the exon 16 of the TERT gene 
in all of the 98 different cases of primary breast can-
cer.

:H� LGHQWLÀHG� D� VLQJOH� QXFOHRWLGH� SRO\PRU-
SKLVP� �613��� FRUUHVSRQGLQJ� WR� WKH� PLQRU� DOOHOH�
of rs2853669 was detected in the TERT gene in 39 
(39,8%) cases of the 98 patients examined (Figure 1 
and Table S1).

Manuscripta Medica. 2020;3:14-20
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Table 1.  Clinicopathological features of all patients. 

Variables N %

Age 54.6 y mean 98 -

(range 22- 79)

*HQGHU Female 98 �����

Histology Adenocarcinoma 2 ���

Invasive ductal carcinoma 85 86,7

Lobular carcinoma 11 11.1

N/C 7 7.1

Histological grade I 21 21.4

II 41 41.8

III 31 31.6

N/C 6 6.2

ER Positive �� 81.6

Negative 14 14.3

N/A 5 5.1

PR Positive 71 72.4

Negative 23 23.5

N/A 5 5.1

HER2 Positive 13 13.3

Negative 81 83.5

N/A 5 5.1

T T1 37 37.7

T2 49 ����

T3 8 8.1

N/A 5 5.1

N 1� 57 58.1

N1 26 26.5

N2 11 11.2

N/A 5 5.1

M 0� 94 95.9

N/A 5 5.1

N/A, Not available; N/C, Not conclusive; ER, estrogen receptor; PR, progesterone receptor. 
with the mean values. 
“Conc.= concentration”; “sd= standard deviation”.

Causin RL et al.
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DISCUSSION

Telomerase expression plays a role in cellular 
senescence, as it is normally repressed in postnatal 
somatic cells resulting in progressive shortening 
of telomeres27. The many studies reported that 
telomerase is reactivated in the majority of human 
cancers denotes that it plays a crucial role in tumor 
GHYHORSPHQW� DQG�RU� SURJUHVVLRQ26. TERT has been 
found to be overexpressed in 90% of human cancer28. 
7KH�LGHQWLÀFDWLRQ�RI�TERT mutations has provided a 
genetic cause for telomerase reactivation in a subset 
of human cancers, namely in gliomas26), GIST17, 
melanomas20 and colorectal precursor lesions and 
cancer21, where TERT mutations are particularly 
frequent. 

The TERT� SURPRWHU� 613� UV�������� DQG� LWV�
association with cancer risk has been reported in 
various cancer types in different populations29–31. Our 
UHVXOWV�DUH�LQ�DJUHHPHQW�ZLWK�ÀQGLQJV�RI�D�UHSRUW�WKDW�
showed a low frequency of TERT promoter mutation 
in the most common types of BC24. Interestingly, a 
meta-analysis uncovered an increased risk of BC 

associated with the rs2853669 minor allele32. Further 
case-control studies are warranted to determine 
whether the minor allele of rs2853669 also constitute 
D� ULVN� IDFWRU� LQ� WKH�%UD]LOLDQ� SRSXODWLRQ��0RUHRYHU��
WKLV� LV� WKH�ÀUVW� VWXG\� WR� DQDO\]H� WKH�TERT mutation 
VWDWXV�RI�%UD]LOLDQ�%&�SDWLHQWV���,Q�WKLV�VHQVH��6KLPRL�
HW�DO�LGHQWLÀHG�WKDW�JLYHQ�WKH�UDULW\�RI�TERT promoter 
PXWDWLRQV��IXUWKHU�VWXGLHV�DUH�QHHGHG�WR�FRQÀUP�WKHLU�
SURJQRVWLF� VLJQLÀFDQFH� LQ� EUHDVW� FDQFHU� FDVHV24. In 
DQRWKHU�VWXG\�� WKH�DXWKRUV� IRXQG�GHÀQLWLYH�HYLGHQFH�
for the genetic control of telomere length from the 
evaluation of common genetic variants at the TERT 
locus and reported multiple associations with breast 
cancer risk in both the general population and in 
BRCA1 mutation carriers33.

In this study, we did not evaluate the limit of 
detection (LoD) of the Sanger sequencing technique, 
since this is a gold standard method. According to 
Tsiatis et al.34 Sanger sequencing can provide a LoD 
of 15 to 20% 34, while other techniques can present a 
YHU\�GLIIHUHQW�/R'��)RU�H[DPSOH��WKH�3LURVHTXHQFLQJ�
technique generally provides a LoD of 5% (34), 
while NGS targeted resequencing provides a limit 
of detection down to 1% (35,36). Although, several 

Manuscripta Medica. 2020;3:14-20

Figure 1.  Representation and electropherogram of TERT showing the wild-type sequence for both mutation hotspots 
DQG�WKH�PLQRU�DOOHOH�RI�WKH�UV��������SRO\PRUSKLVP��7KH�VLWHV�DQDO\]HG�������ES�������ES�DQG������ES��DUH�KLJKOLJKWHG�
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studies have shown that Sanger sequencing does not 
have the sensitivity required to detect mosaic variants 
consistently37,38, in this study we can observed that 
WKH� VHTXHQFLQJ�SHUIRUPHG�ZHOO� DPRQJ� WKH� DQDO\]HG�
samples.

The major limitation of this study lies in 
the absence of a control group, through which we 
FRXOG� REVHUYH� WKH� LQÁXHQFHV� RI� 613V� LQ� GLIIHUHQW�
groups. Another limitation is based on the fact that 
the detection limit of Sanger sequencing was not 
HYDOXDWHG��+RZHYHU��IUR]HQ�WLVVXH�VDPSOHV�ZHUH�XVHG��
and the extracted genomic DNA showed excellent 
TXDOLW\�� ZKLFK� PDGH� WKH� DVVD\� TXLWH� HIÀFLHQW�� :H�
believe that other studies could be carried out with a 
larger court in which it was possible to obtain a well-
GHÀQHG�FRQWURO�JURXS�

CONCLUSION

In conclusion, the analysis of TERT promoter 
PXWDWLRQV� LQ� %&� RI� %UD]LOLDQ� SDWLHQWV� LV� GHVFULEHG�
IRU�WKH�ÀUVW�WLPH��7KH�UHVXOWV�VKRZHG�WKH�DEVHQFH�RI�
TERT promoter mutations in the hotspots, suggesting 
that these alterations are not involved directly in BC 
carcinogenesis. 

ABBREVIATIONS

TERT – Telomerase Reverse Transcriptase
BC – Breast Cancer
ER – Estrogen Receptor
35�²�3URJHVWHURQH�5HFHSWRU
HER 2 – Human Epidermal Growth Factor Receptor 
2
TCGA – The Cancer Genome Analysis
ICGC – International Cancer Genome Consortium
METABRIC –  Molecular Taxonomy of Breast 
Cancer International Consortium
CNA – Copy Number Aberrations
3&5�²�3RO\PHUDVH�&KDLQ�5HDFWLRQ
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Supplementary material 
 
Table S1: Clinical and molecular features of patients with breast cancer. 
 

Patient nº Age 
(years) Gender Histology Histological 

grade 
TERT SNP 

rs2853669 (-
245A>G) 

1 78 Female Invasive ductal carcinoma II A/G 
2 51 Female Invasive ductal carcinoma II A/G 
3 41 Female Invasive ductal carcinoma II A/G 
4 37 Female Invasive ductal carcinoma II A/G 
5 45 Female Invasive ductal carcinoma II A/G 
6 53 Female Invasive ductal carcinoma I A/G 
7 58 Female Invasive ductal carcinoma II G/G 
8 67 Female Invasive ductal carcinoma I A/G 
9 48 Female Invasive ductal carcinoma II A/G 
10 71 Female Invasive ductal carcinoma II A/G 
11 54 Female Invasive ductal carcinoma III A/G 
12 68 Female Invasive ductal carcinoma II A/G 
13 65 Female Invasive ductal carcinoma II G/G 
14 57 Female Invasive ductal carcinoma I A/G 
15 49 Female Lobular carcinoma II A/G 
16 59 Female Adenocarcinoma I A/G 
17 73 Female Lobular carcinoma II A/G 
18 67 Female Adenocarcinoma I G/G 
19 77 Female Invasive ductal carcinoma II A/G 
20 44 Female Invasive ductal carcinoma II A/G 
21 45 Female Invasive ductal carcinoma II A/G 
22 46 Female Invasive ductal carcinoma III A/G 
23 43 Female Invasive ductal carcinoma II A/G 
24 47 Female Invasive ductal carcinoma II A/G 
25 45 Female Invasive ductal carcinoma III A/G 
26 59 Female Invasive ductal carcinoma I A/G 
27 47 Female Invasive ductal carcinoma II A/G 
28 63 Female Invasive ductal carcinoma II A/G 
29 60 Female Invasive ductal carcinoma II A/G 
30 53 Female Invasive ductal carcinoma I A/G 
31 42 Female Invasive ductal carcinoma II A/G 
32 61 Female Invasive ductal carcinoma I A/G 
33 41 Female Lobular carcinoma I A/G 
34 55 Female Invasive ductal carcinoma II A/G 
35 58 Female Lobular carcinoma I A/G 
36 42 Female Invasive ductal carcinoma I A/G 
37 69 Female Invasive ductal carcinoma II A/G 
38 39 Female Invasive ductal carcinoma III A/G 



39 58 Female Invasive ductal carcinoma II A/G 
40 51 Female Invasive ductal carcinoma III A/A 
41 28 Female Lobular carcinoma III A/A 
42 59 Female Invasive ductal carcinoma II A/A 
43 60 Female Invasive ductal carcinoma I A/A 
44 50 Female Invasive ductal carcinoma II A/A 
45 48 Female Invasive ductal carcinoma III A/A 
46 43 Female Invasive ductal carcinoma II A/A 
47 62 Female Invasive ductal carcinoma III A/A 
48 70 Female Invasive ductal carcinoma II A/A 
49 63 Female Lobular carcinoma II A/A 
50 22 Female Invasive ductal carcinoma III A/A 
51 40 Female Invasive ductal carcinoma III A/A 
52 62 Female Invasive ductal carcinoma III A/A 
53 44 Female Invasive ductal carcinoma II A/A 
54 44 Female Invasive ductal carcinoma III A/A 
55 37 Female Invasive ductal carcinoma III A/A 
56 55 Female Invasive ductal carcinoma III A/A 
57 61 Female Lobular carcinoma II A/A 
58 36 Female Invasive ductal carcinoma III A/A 
59 71 Female Invasive ductal carcinoma III A/A 
60 69 Female Invasive ductal carcinoma III A/A 
61 68 Female Lobular carcinoma I A/A 
62 55 Female Invasive ductal carcinoma III A/A 
63 50 Female Invasive ductal carcinoma II A/A 
64 71 Female Invasive ductal carcinoma III A/A 
65 79 Female Invasive ductal carcinoma I A/A 
66 70 Female Invasive ductal carcinoma II A/A 
67 69 Female Lobular carcinoma II A/A 
68 54 Female Invasive ductal carcinoma III A/A 
69 61 Female Invasive ductal carcinoma II A/A 
70 43 Female Invasive ductal carcinoma III A/A 
71 68 Female Invasive ductal carcinoma I A/A 
72 46 Female Invasive ductal carcinoma I A/A 
73 37 Female Invasive ductal carcinoma I A/A 
74 70 Female Invasive ductal carcinoma II A/A 
75 37 Female Lobular carcinoma I A/A 
76 56 Female Invasive ductal carcinoma III A/A 
77 47 Female Invasive ductal carcinoma III A/A 
78 45 Female Invasive ductal carcinoma II A/A 
79 54 Female Invasive ductal carcinoma II A/A 
80 52 Female Invasive ductal carcinoma III A/A 
81 58 Female Invasive ductal carcinoma III A/A 
82 46 Female Invasive ductal carcinoma III A/A 



83 45 Female Lobular carcinoma I A/A 
84 71 Female Invasive ductal carcinoma II A/A 
85 67 Female Invasive ductal carcinoma II A/A 
86 49 Female Invasive ductal carcinoma III A/A 
87 22 Female Invasive ductal carcinoma III A/A 
88 57 Female Invasive ductal carcinoma I A/A 
89 35 Female Invasive ductal carcinoma III A/A 
90 36 Female Invasive ductal carcinoma III A/A 
91 55 Female Invasive ductal carcinoma I A/A 
92 50 Female Invasive ductal carcinoma III A/A 
93 45 Female Invasive ductal carcinoma III A/A 
94 60 Female Invasive ductal carcinoma II A/A 
95 73 Female Invasive ductal carcinoma I A/A 
96 59 Female Invasive ductal carcinoma II A/A 
97 39 Female Invasive ductal carcinoma II A/A 
98 59 Female Invasive ductal carcinoma II A/A 

 


