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BACKGROUND

Radiotherapy can reduce the risk of breast cancer recurrence and of death from breast cancer, but it often involves some incidental irradiation of the heart and
so can increase the risk of heart disease.

Many factors influence a woman’s risk of heart disease and so comparisons of heart disease rates in irradiated and unirradiated women cannot be used to study
the risk of radiation-related heart disease. However, the positioning of the heart means that it usually receives a higher radiation dose from treatment for left-
sided breast cancer than for right-sided breast cancer. Thus, a comparison of mortality from heart disease in irradiated women with left and right-sided breast
cancer is an effective way of investigating the risk of fatal heart disease attributable to radiotherapy.

MATERIALS & METHODS

follow-up, 95t birthday, or end of follow-up period for the registry
3. The deaths and person-years were stratified by:

1. 87 registries in 40 countries have contributed information on cause-specific
mortality for women diagnosed with breast cancer to the Collaborative

Group on Observational Studies of Breast Cancer Survivors * Years since radiotherapy (5-year groups)
 Aged between 20 and 79 years at breast cancer diagnosis  Calendar year of radiotherapy (5-year groups)
 Diagnosed in the period 1935-2008  Age at radiotherapy (5-year groups)
 Of known breast cancer laterality and radiotherapy status  Country of treatment

4. Mortality ratios, left-sided versus right-sided, were estimated using grouped
logistic regression

RESULTS

Among women recorded as irradiated, the increased mortality after left-
sided compared with right-sided breast cancer, for all types of heart disease
combined:

e started during years 0-4 and was still present at years 25+

e was proportionately larger for younger women

* is lower for women treated more recently

e appears to have affected many counties

2. Each woman’s contribution to the person-years at risk ran from the date of
breast cancer diagnosis to the earliest occurring event of death, loss to

* There were a total of 1,923,362 women

e 1,000,148 women (53%) were recorded as receiving radiotherapy

e 53,555 women had died of heart disease

* The mortality ratio, left-sided versus right-sided, for women recorded
as irradiated was 1.08 (95%Cl: 1.05 - 1.11) for all types of heart disease
combined

* Among irradiated women there were significant left-sided excesses for
valvular disease and IHD when considered separately

* Among women not recorded as irradiated, there was no comparable
left-sided excess for all types of heart disease combined

Mortality ratios, left-sided versus right-sided breast cancer, for women
recorded as irradiated for different categories for all heart disease combined

Mortality ratio

Number of deaths left-sided vs right-sided

] ] ] ] ] Category Left / right (95% CI)
Mortality ratios, left-sided versus right-sided breast cancer, for women
recorded as irradiated and other women by cause of death Years since dlagnosis heterogeneity : 2p=0.42
0-4 3,270/ 3,035 —8— 1.08 (1.00-1.15)
5-14 5,111 /4,538 - 1.12 (1.05-1.20)
] ] 15-24 2,210/1,773 —a— 1.16 (1.08-1.26)
Cause of death Number of deaths Mortality ratio 25 + 1.028 / 822 — 1.14 (1.02-1.28)
Left / right left vs right ’
(95% CI) Age at diagnosis (years)  trend: 2p=0.008
o < 40 206 / 139 1.31 (1.04-1.65)
a) Women recorded as irradiated 40 - 49 1,015/ 841 +—a— 1.10 (0.99-1.23)
50 - 59 2,245 /1,749 —a— 1.15(1.07-1.24)
All cardiac * 11,619/10,168 = 1.08 (1.05-1.11) 60 - 69 4,040/ 3,609 I 1.03 (0.97-1.08)
70 - 79 4,113/ 3,830 1.02 (0.97-1.07)
IHD 7,949 / 6,887 - 1.08 (1.05-1.12) . .
Calendar year of diagnosis trend: 2p=0.01
Congestive heart failure 1,068 / 956 -+ 1.05 (0.96-1.15) 1935 - 59 701 / 631 —— 1.14 (1.00-1.31)
Valvular, excl. rheumatic  185/139 —> 1.28 (1.02-1.60) 1960 - 69 1,163 /942 . 1.18 (1.05-1.32)
1970 - 79 2,583 / 2,062 —a— 1.24 (1.14-1.35)
Pericarditis 174 /154 = 1.06 (0.85-1.32) 1980 - 89 3,266 / 2,803 —a— 1.15(1.07-1.24)
| 1990 - 99 2,939 /2,819 t_ 1.02 (0.95-1.09)
Rheumatic valvular 107 /100 » 0.99 (0.75-1.30) 2000 + 967 / 911 1.08 (0.97-1.20)
Other CardiaC 523 / 465 -1 108 (095'1 22) Country Of diagnOSiS heterogeneity: 2p=010
Australia 202 /176 —1— 1.15 (0.93-1.41)
b) Women not recorded as irradiated Canada 884 /830 1.08 (0.97-1.20)
) Denmark 133797/51/ 816585 1.02 (0.93-1.12)
' : .80-1.2
France 75/ 62 — = 1.13 (0.80-1.61)
' 0' 5 1 1' Germany 592 / 506 - 1.09 (0.92-1.24)
0 - D ltaly 72158 —  &— 1.38(0.97-1.96)
i o Netherlands 101 /100 — 0.88 (0.66-1.16)
Excess of right-sided deaths Excess of left-sided deaths Sweden 314 / 296 1.08 (0.92-1.28)
UK 1,481 /1,220 —a— 1.17 (1.07-1.28)
* Numbers of deaths for specific cardiac diseases do not add up to total number of cardiac deaths 8tsh/2rs 36%4/22/035’547 +_._ :]l ' 12 g ??::: %gg
as not all specific reqistries provided information on specific causes ' ' '
I I | i i
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The study shows that:

CONCLUSIONS

* the excess cardiac mortality in women irradiated for left-sided breast cancer is mainly due to IHD and valvular heart disease
* the proportional increase is highest for younger women

British Heart
Foundation

MRC

Medical
Research
Council

et CANCER

ne risks from modern radiotherapy are lower than in earlier years
ne increased risk begins within the first five years following radiation and continues into the third decade since treatment
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