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introduction
As a result of earlier diagnosis and increasing use 

of adjuvant therapies, breast cancer (BC) survival has 
increased with subsequent increased probability of 
development of new cancers. (1) In addition to the common 
hereditary predisposition and etiologic factors such 
as overweight, reproductive factors, and smoking, the 
increasing use of cytotoxic drugs, hormonal agents, and 
radiotherapy (RT) have increased the risk of developing 
second cancers. Other additional factors may include 
increased surveillance and general cancer susceptibility.
(2) The overall risk of subsequent cancer was increased 
by 18% among women diagnosed with primary BC in US 
Surveillance, Epidemiology and End Results (SEER) cancer 
registry (3) and by 22% in a large Dutch population-
based cohort study (4). The highest risk for a new cancer 
occurred after early onset BC (ages < 40 years, observed/
expected (O/E) =3.33; ages 40-49 years, O/E=1.59). 
New primary BC account for nearly 40% of all subsequent 
malignancies,(3) but the risk of other second non breast 

abstract

Objectives: To review the clinico-epidemiologic 
characteristics of patients who presented with two or 
more primary cancers, one of which was breast cancer 
(BC) and to develop a follow-up program for the high risk 
patients.   

Patients and Methods: Patients who were diagnosed 
with BC and one or more non breast cancer (NBC) were 
retrospectively reviewed. Medical files were retrieved and 
epidemiological as well as clinical data were analyzed.

results:  Sixty-two patients were retrieved. BC was the 
first primary in 26 patients while it was the second in 
36 patients. Two were males and 60 were females. The 
median age was 48 years and the median follow-up was 
11.5 years. The median interval between the 1st and 2nd 
primary was 6 years. The most commonly associated 
NBCs were colon and thyroid cancers, each accounts 

for 24% of cases followed by endometrial cancer, 18%; 
Hodgkin’s disease, 6.5%; renal and ovarian neoplasm and 
NHL, 5% each. Others included prostate, lung, cervical and 
gastric cancers, soft tissue sarcoma and osteosarcoma. 
Thyroid cancer was more common as first cancer while 
endometrial cancer was more as second cancer. All 
patients who developed BC following Hodgkin’s disease 
had received chest irradiation. Seven patients developed 
3rd primary (4 lung cancers, 2 NHL, and 1 AML).

Conclusion: Patients who were diagnosed with BC 
should be screened for colon and endometrial cancer. 
Similarly, patients received chest irradiation at young 
age, and those diagnosed with thyroid or colon cancer 
should be screened for BC. Protocol of surveillance needs 
to be defined. Genetic counseling should be offered 
to individuals who have experienced multiple primary 
cancers particularly those with family history and young 
age of onset. 

Original Article

Second Primary Tumors associated with Breast Cancer: 
Kuwait Cancer Control Center experience 
Salah Fayaz, Gerges Attia Demian, Heba El-Sayed Eissa, and Sadeq Abuzalouf

Radiation Oncology Department, Kuwait Cancer Control Center, Kuwait

cancers (SNBCs) such as esophagus, stomach, colon, 
rectum, lung, uterus, ovary, kidney, and bladder cancers, 
and of soft tissue sarcomas (STS), melanoma, non-
Hodgkin’s lymphoma, and acute myeloid leukemia (AML) 
(4,5)  also seems higher than in the general population and 
is associated with decreased overall survival.(4) The risk of 
second cancer is increased over time, and was highest 15 
or more years after breast cancer diagnosis. The relative 
risk (RR) for second lung cancer is 1.66 (95% CI 1.36-
2.01) and for second esophagus cancer is 2.17 (95% CI 
1.11-4.25). (6) Even if this risk is rather small, it should 
be addressed when adjuvant treatment and follow-up 
programs are considered. (3)
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Adjuvant tamoxifen has been associated with a 
threefold increase in the risk of endometrial cancer and 
uterine sarcoma.(7) Similarly, adjuvant RT  was significantly 
associated with an increased risk of SNBCs  overall and 
specifically for second cancers of the lung, esophagus, 
and second sarcomas .(8) Chemotherapy was associated 
with elevated risks for all sites combined (SIR=1.24 vs. 
1.01).(9) However, in Dutch population, chemotherapy 
was associated with a decreased hazard for all SNBCs 
combined, and for colon and lung cancer in patients 
younger than 50 years at BC diagnosis. This could be 
explained by the increasing tendency toward disqualifying 
second cancers as metastases when they are diagnosed 
after a higher stage BC. (10) 

BC can also be diagnosed as a second primary most 
strikingly following treatment of Hodgkin lymphoma (HL) 
with supradiaphragmatic radiotherapy (SRT) at a young 
age. The RR of BC is increased by threefold following SRT. 
(11) Similarly, women diagnosed with primary colon cancer 
had an excess of second cancers of the breast (RR 1.3). (12)

Objectives of the Study
To review the clinico-epidemiologic characteristics of 

patients who presented to the breast cancer follow-up 
clinic, Kuwait Cancer Control Center (KCCC), with two or 
more primary cancers including breast cancer either as 
a first or second primary cancer. This is to identify the 
possible risk factors and to develop a follow-up program 
for high risk patients.  

Patients and methods
Patients who are under follow-up at Kuwait 

Cancer Control Center (KCCC) with breast cancer, and 
subsequently developed second non breast neoplasm 
as well as patients who presented with breast cancer 
as a second primary neoplasm were included. A search 
of the medical index of the KCCC, from January 1997 to 
December 2011 was done for second primary neoplasms. 
Patients Diagnosed with breast cancer either as first or 
second primary were selected. After excluding patients 
with two primary breast neoplasms, 67 patients were 
retrieved. Adequate data in the medical files were found 
in 62 patients for whom the epidemiological and clinical 
data were collected and retrospectively analyzed.   

The KCCC is the only multidisciplinary cancer center 
in Kuwait to which patients are referred from different 
provinces of Kuwait. 

results 
Sixty-two patients diagnosed with primary breast 

cancer and second primary cancer were retrieved. The 

breast cancer was the first primary in 26 patients while it 
was second and/or third in 36 patients. Only two patients 
were males and 60 were females. The median age at 
presentation was 48 years (range 13-88 years). The 
median follow-up period was 11.5 years (range 1-37 
years). The interval between the diagnosis of the first 
and second primary ranged from 0-27 years (median, 
6 years). Kuwaiti nationality represented 64% of patients 
while 36% were non Kuwaitis. The epidemiologic and 
clinico-pathologic features are summarized in Table 1.

discussion
Genetic mutations, common exposure and previous 

cancer therapy may contribute to the development of 
multiple primary tumors. Over 50 mutant genes for 
hereditary cancer have been cloned; almost all predispose 
to more than one type of cancer (13). Inherited mutation is 
suspected based on the age of onset, family history of 
cancer and the pattern of primary tumor sites (14). Examples 
of these site combinations include: Hereditary breast ovary 
cancer syndrome (BRCA1 and BRCA2 gene mutation); 
Cowden syndrome (PTEN mutation leading to increased 
risk of breast, thyroid and endometrial malignancies); 
CHEK2 syndrome (CHEK2 mutation causing excess 
breast and thyroid cancer) and Li-Fraumeni syndrome 
(P53 mutation increasing the risk of soft tissue sarcoma, 
osteosarcoma, breast cancer, leukaemia in children and 
young adults) (15). 

We analyzed 62 cases with 2 or more malignant 
primary neoplasm that includes BC. Of those, 26 presented 
with BC as a first neoplasm, and 36 developed BC as a 
second neoplasm.  The most commonly associated NBCs 
were colon and thyroid cancers, each accounts for 24% 
of cases followed by endometrial cancer, 18%; Hodgkin’s 
disease, 6.5%; renal and ovarian neoplasms and NHL, 5% 
each. Others included prostate, lung, cervical and gastric 
cancers, soft tissue sarcoma and osteosarcoma. The 
median age of breast cancer presentation either as the 
first or second primary was relatively young (47 and 49 
years respectively) and about 30% of patients reported 
a positive family history of suggesting a possible genetic 
cause in some of them.  

Thyroid cancer was more common as a first primary 
(28%) compared to 19% as a second cancer. Thyroid 
cancer survivors had a greater risk of developing BC 
(RR, 1.18; P = 0.007) (16,17) , while women treated for BC 
have no increased risk of developing thyroid carcinoma.
(16) The observed incidence of BC in women aged 40-
49 years was significantly higher in thyroid carcinoma 
female survivors than the expected incidence for women 
in the same age group in the SEER database while among 
breast cancer patients, the observed incidence of thyroid 
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Table 1. Patients’ and tumor characteristics of the 62 patients presented with double primary cancers.
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carcinoma was not different from that in a similar age 
group of women.(18) This was confirmed in a retrospective 
analysis of 194,798 women who were diagnosed with 
BC, there was no significant increase in the risk of thyroid 
carcinoma compared with the general population.(19) 
However, a recent meta-analysis reported greater risk of 
thyroid cancer as a secondary malignancy following BC 
[RR = 1.55; 95% confidence interval (CI), 1.44-1.67] (17) .

Endometrial cancer represents 23% of second 
malignancies and 14% of first primary neoplasm. 
Endometrial cancer risk is increased by three folds 
secondary to tamoxifen therapy,(7) more predominantly 
among women who are 50 years or older.(5)  The SIR for 
uterine cancer in tamoxifen treated patients was 1.83 
compared to 1.04 for those non-treated.(9)

Four patients (11% of cases) developed BC subsequent 
to treatment of Hodgkin’s disease. The mean interval 
between the first and second primary was 22 (16-
27 years). All cases received mediastinal irradiation to 
doses ranged from 36-47 Gy, three patients received 
chemotherapy (MOPP regimen). Their mean age at 
the time of irradiation was 17.5 (range 13-24 years). 
Two patients were ER & PR positive and 2 were ER & 
PR negative.  Cohort studies have shown the 25-year 
cumulative risk of breast cancer (BC) in women who 
were treated with SRT in childhood and young adulthood 
to be approximately 10–33%. (11) The risk is significantly 
higher 15 years or more after radiation and for women 
treated before age 30 years. (20) Genetic variants modified 
by other risk factors has been identified for therapy 
related BC. Best et al. validated a genetic variation at the 
PRDM1 locus on chromosome 6q21 as a risk factor for 
radiogenic BC in survivors of Hodgkin lymphoma (OR per 
allele=3.32, 95% CI 2.25–4.90), however risk of second 
cancer was only increased for carriers of the variant allele 
when radiotherapy exposure occurred during childhood. 
(21) Three cases of second primary breast cancer 
were developed after treatment of NHL, all received 
chemotherapy (R-CVP, R-CHOP and chlorambucil) and 
one received RT to the axilla (developed ipsilateral breast 
cancer after 7 years).  Patients treated for NHL showed a 
significant excess risk for all solid tumors (O/E = 1.28). (22)

Colon Cancer represented 23% of second cancers 
and 25% of first cancers. Colon Cancer is common in 
Kuwait representing the 2nd common cancer site if female 
related malignancy is excluded with ASR of 14.8/100,000 
population (according to Kuwait Cancer Registry, 2000-
2009 report). Women diagnosed with primary colon cancer 
had an excess of second cancers of the breast (RR 1.3). (12)  
Similarly, women treated for BC had an increased SIR for 
colon (1.14) and rectal cancer (1.34). (10)  An elevated risk 

of gastrointestinal cancer was reported with tamoxifen, (23) 
but this association remains controversial. (24)

We reported 2 cases of male breast cancer (MBC) 
associated with prostate cancer and NHL. The first was 
diagnosed initially with MBC then developed prostate 
cancer as a second primary and NHL as a third primary. 
The second developed MBC after prostate cancer 
treatment. Hemminki et al, (25) reported an excess risk of 
second primary malignancy affecting the small intestine, 
rectum, pancreas, lymphohematopoietic system, prostate, 
and non-melanoma skin in 3,409 MBC patients pooled 
from 13 cancer registries. On the other hand, Thellenberg, 
and colleagues reported an increased risk (ratio 2.01, 
95% CI 1.44-2.74) of male breast cancer among patients 
diagnosed with prostate cancer in the Swedish Cancer 
Registry. (26)

We found 3 patients with second malignant renal 
neoplasm (11.5%). Similarly, we found 2 cases ovarian 
cancer as second primary (7.7%) and 1 case as first 
cancer. Women with BRCA 1 or BRCA 2 mutations are at 
much higher risk for breast and ovarian cancer. The life 
time risk is 60-70% to develop breast cancer and 20-
40% for ovarian cancer (15).   Schaapveld et al, (10) reported 
an excess of renal and ovarian primary malignancy with 
SIR of 1.52 for both among BC patients. 

We reported one case of lung cancer following BC 
treatment despite increased SIR for lung cancer after BC 
diagnosis (1.22). (10) This might be due to misdiagnosis of 
new primary lung cancer as a metastatic process.    

Conclusion and recommendations
Patients who were diagnosed with BC should be 

screened for colon and endometrial cancer. Similarly, 
patients who received chest irradiation at young age, 
and those diagnosed with thyroid or colon cancer should 
be screened for BC. Protocol of surveillance needs to 
be defined. Molecular studies are needed to define the 
possible link between such cancers and to define the 
high risk patients. Genetic counseling should be offered 
to individuals who have experienced multiple primary 
cancers particularly those with family history and young 
age of onset. 



40

Second Primary Tumors associated with Breast Cancer: KCCC Experience, Salah Fayaz, et. al. 

references
1. Hayes DF. Clinical practice. Follow-up of patients with 

early breast cancer. N Engl J Med. 2007;356:2505–13

2. Travis LB. Therapy-associated solid tumors [invited 
review]. Acta Oncol 2002;41(4):323-33.

3. Curtis RE, Ron E, Hankey BF, Hoover RN. New malignancies 
following breast cancer. In: Curtis RE, Freedman DM, Ron 
E, Ries LAG, Hacker DG, Edwards BK, Tucker MA, Fraumeni 
JF Jr, editors. New malignancies among cancer survivors: 
SEER Cancer Registries, 1973-2000 NIH Publ. No. 05-
5302. Bethesda, MD: National Cancer Institute; 2006. pp. 
181–205. 

4. Schaapveld M, Visser O, Louwman MJ,   et al. Risk of 
new primary non-breast cancers after breast cancer 
treatment: a Dutch population-based study. J Clin Oncol. 
2008;26:1239–46   

5. Mellemkjaer L, Friis S, Olsen JH,  et al. Risk of second 
cancer among women with breast cancer. Int J Cancer. 
2006;118:2285–92

6. Grantzau T, Overgaard J. Risk of second non-breast 
cancer after radiotherapy for breast cancer: a systematic 
review and meta-analysis of 762,468 patients. Radiother 
Oncol. 2015 Jan;114(1):56-65. 

7. Matesich SM, Shapiro CL. Second cancers after breast 
cancer treatment. Semin Oncol. 2003;30:740–8.

8. Grantzau T, Overgaard J. Risk of second non-breast cancer 
after radiotherapy for breast cancer: A systematic review 
and meta-analysis of 762,468 patients.  Radiotherapy 
and Oncology. 2015; 114, 56–65.

9. Andersson M, Jensen MB, et al. Risk of second primary 
cancer among patients with early operable breast 
cancer registered or randomised in Danish Breast 
Cancer cooperative Group (DBCG) protocols of the 77, 
82 and 89 programmes during 1977-2001. Acta Oncol. 
2008;47(4):755-64.

10. Schaapveld M, Visser O, Louwman MJ et al. Risk of 
New Primary non-breast Cancers After Breast Cancer 
Treatment: A Dutch Population-Based Study. J Clin Oncol. 
2008 Mar 10;26(8):1239-46.

11. Taylor AJ, Winter DL, Stiller CA, et al.. Risk of breast 
cancer in female survivors of childhood Hodgkin’s 
disease in Britain: a population-based study. Int J Cancer. 
2007;120:384–391

12. McCredie M, Macfarlane GJ, Bell J, Coates M.. Second 
primary cancers after cancers of the colon and rectum 
in New South Wales, Australia, 1972-1991. Cancer 
Epidemiol Biomarkers Prev 1997;6:155-160.

13. Rahman N. Realizing the promise of cancer predisposition 
genes. Nature. 2014;505:302–8.

14. Lynch HT, Lynch PM, Harris RE. Minimal genetic findings 
and their cancer control implications. A family with the 
cancer family syndrome. JAMA 1978;240:535–8.

15. Cybulski C, Nazarali S, Narod SA. Multiple primary cancers 
as a guide to heritability. Int. J. Cancer. 2014;135, 1756–
63 

16. Chen AY, Levy L, Goepfert H, et al. The development of 
breast carcinoma in women with thyroid carcinoma. 
Cancer. 2001 Jul 15;92(2):225-31.

17. Nielsen SM, White MG, Hong S., et al. The Breast-Thyroid 
Cancer Link: A Systematic Review and Meta-analysis. 
Cancer Epidemiol Biomarkers Prev. 2016 Feb; 25(2):231-
8.

18. Vassilopoulou-Sellin R, Palmer L, Taylor S, Cooksley CS. 
Incidence of breast carcinoma in women with thyroid 
carcinoma. Cancer. 1999 Feb 1;85(3):696-705

19. Huang J, Walker R, Groome PG, et al. Risk of thyroid 
carcinoma in a female population after radiotherapy for 
breast carcinoma. Cancer. 2001 Sep 15;92(6):1411-8.

20. Alm El-Din MA, Hughes KS, Finkelstein DM, et al. Breast 
cancer after treatment of Hodgkin’s lymphoma: risk factors 
that really matter. Int J Radiat Oncol Biol Phys. 2009 Jan 
1;73(1):69-74.

21. Best T, Li D, Skol AD, Kirchhoff T,  et al. Variants at 6q21 
implicate PRDM1 in the etiology of therapy-induced 
second malignancies after Hodgkin’s lymphoma. Nat. 
Med. 2011;17: 941–943

22. Travis LB, Curtis RE, Glimelius B., et al. Second cancers 
among long-term survivors of non-Hodgkin’s lymphoma. 
J Natl Cancer Inst. 1993 Dec 1;85(23):1932-7.

23. Braithwaite RS, Chlebowski RT, Lau J, et al. Meta-
analysis of vascular and neoplastic events associated with 
tamoxifen. J Gen Intern Med. 2003;18:937–47.

24. Cook LS, Weiss NS, Pharris-Ciurej N, et al. Colorectal 
cancer following tamoxifen therapy for breast cancer 
(United States) Cancer Causes Control. 2001;12:405–10.

25. Hemminki K, Scélo G, Boffetta P, et al. Second primary 
malignancies in patients with male breast cancer. . Br J 
Cancer. 2005 Apr 11;92(7):1288-92.

26. Thellenberg C, Malmer B, Tavelin B,  Grönberg H. Second 
primary cancers in men with prostate cancer: an increased 
risk of male breast cancer. J Urol. 2003 Apr; 169(4):1345-
8.


	Cover+TOC.pdf
	Blank Page


