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type of diagnosis, 5604 exact matches were 
found in the CCSS cohort. there were 422 
SPCs among the matched Seer survivors. 
We found statistically significantly higher 
incidence of SPCs in Seer survivors than 
among their CCSS matches (Ir = 1.15, 95% 
CI = 1.06 to 1.27). the incidence ratio was 
unchanged when Canadians (n = 1017 indi-
viduals) were excluded from the analysis 
(Ir = 1.13, 95% CI = 1.04 to 1.24). When 
we additionally matched on first course 
radiation treatment and geographic region 
(San Francisco, Atlanta, Seattle), SPC inci-
dence remained statistically significantly 
higher in Seer than in CCSS (Ir = 1.24, 
95% CI = 1.02 to 2.81). 

We could not determine if this elevated 
risk was due to differences in childhood 
cancer treatment between Seer and 
CCSS survivors, as Seer collects only 
limited information about the first course 
of treatment. In contrast to SPC rates, the 
rates of all-cause mortality were not statis-
tically significantly different between these 
groups (Ir = 0.71, 95% CI = 0.54 to 1.03).

In a matched comparison of long-term 
childhood cancer survivors in Seer and 
the CCSS cohort, a large sample of survi-
vors treated at North American academic 
medical centers, we found no evidence of 
an outmigration bias in the incidence of 
SPCs in Seer. 

StePhANIe A. KoVAlChIK
ruth m. PFeIFFer

References
 1. Surveillance, epidemiology, and end 

results (Seer) Program (www.seer.can-
cer.gov) Seer*Stat Database: Incidence 
- Seer 9 regs research Data, Nov 2010 
Sub (1973-2008) <Katrina/rita Population 
Adjustment> - linked to County Attributes 
- total u.S., 1969-2009 Counties, National 
Cancer Institute, DCCPS, Surveillance 
research Program, Cancer Statistics Branch, 
released April 2011, based on the November 
2010 submission. 

 2. travis lB. the epidemiology of second pri-
mary cancers. Cancer Epidemiol Biomarkers 
Prev. 2006;15(11):2020–2026.

 3. Berrington de gonzález A, Curtis re, Kry 
SF, et al. Proportion of second cancers attrib-
utable to radiotherapy treatment in adults: a 
cohort study in the uS Seer cancer regis-
tries. Lancet Oncol. 2011;12(4):353–360.

 4. Curtis re, ries lAg. methods. New malig-
nancies among cancer Survivors: Seer 
Cancer registries, 1973-2000. Curtis re, 
Freedman Dm, ron e, et al., eds. 2006:9-14. 
National Cancer Institute, NIh, Bethesda, 
mD. No:05-5302.

 5. robison ll, Armstrong gt, Boice JD, et al. 
the Childhood Cancer Survivor Study: a 
National Cancer Institute-supported resource 
for outcome and intervention research. J Clin 
Oncol. 2009;27(14):2308–2318.

 6. Kramárová e, Stiller CA, Ferlay J, et  al. 
International Classification of Childhood 
Cancer 1996. IArC technical report No. 29, 
International Agency for research of Cancer, 
lyon.

 7. International Classification of Diseases for 
oncology, 3rd ed. NAACCr Standards for 
Cancer registries.

Funding
This research was supported by the intramural 
research program of the National Cancer Institute 
(NCI) of National Institutes of Health. The Childhood 
Cancer Survivor Study is supported by a grant from 
the NCI (grant number U24 CA55727 to LLR, princi-
pal investigator).

Affiliation of authors: National Cancer Institute, 
National Institutes of Health, Rockville, MD.

Correspondence to: Stephanie A.  Kovalchik, PhD, 
Biostatistics Branch, Division of Cancer Epidemiology 
and Genetics, National Cancer Institute, 6120 
Executive Blvd, EPS 8047, Rockville, MD 20852 
(e-mail: kovalchiksa@mail.nih.gov).

DOI:10.1093/jnci/djs360

Published by Oxford University Press 2012.

Advance Access publication on August 22, 2012.

Erratum: “Diabetes and cardiovascular 
disease during androgen deprivation ther-
apy: observational study of veterans with 
prostate cancer” by Keating et  al. [J. Natl 
Cancer Inst 2009; 102(1): 39–46].

In the original analyses, a programming 
error resulted in overestimation of the 
number of men with diagnoses of diabetes 
and heart disease. however, after the error 
was corrected, the outcomes were affected 
only minimally and did not change the 
conclusions of the study. In the following, 
each original section is followed by the 
corrected text.

Abstract results, p. 39

Original text. “overall, 14 597 (39%) of the 
37 443 patients were treated with andro-
gen deprivation therapy. treatment with 
gnrh agonists was associated with statis-
tically significantly increased risks of inci-
dent diabetes (for gnrh agonist therapy, 
159.4 events per 1000 person-years vs 87.5 
events for no androgen deprivation therapy, 
difference = 71.9, 95% confidence interval 
[CI]  =  71.6 to 72.2; adjusted hazard ratio 

[ahr] = 1.28, 95% CI = 1.19 to 1.38), inci-
dent coronary heart disease (ahr  =  1.19, 
95% CI = 1.10 to 1.28), myocardial infarc-
tion (12.8 events per 1000 person-years for 
gnrh agonist therapy vs 7.3 for no andro-
gen deprivation therapy, difference  =  5.5, 
95% CI  =  5.4 to 5.6; ahr  =  1.28, 95% 
CI  =  1.08 to 1.52), sudden cardiac death 
(ahr = 1.35, 95% CI = 1.18 to 1.54), and 
stroke (ahr  =  1.22, 95% CI  =  1.10 to 
1.36). Combined androgen blockade was 
statistically significantly associated with an 
increased risk of incident coronary heart 
disease (ahr  =  1.27, 95% CI  =  1.05 to 
1.53), and orchiectomy was associated with 
coronary heart disease (ahr  =  1.40, 95% 
CI = 1.04 to 1.87) and myocardial infarc-
tion (ahr = 2.11, 95% CI = 1.27 to 3.50).”

Corrected text. “overall, 13,620 (36%) of 
the 37443 patients were treated with andro-
gen deprivation therapy. treatment with 
gnrh agonists was associated with statis-
tically significant increased risks of incident 
diabetes (36.1 events per 1000 person years 
on gnrh agonist therapy [95% confidence 
interval [CI] = 32.8 to 39.3] vs 21.1 events 
[95% CI  =  20.0 to 22.3] on no androgen 
deprivation therapy; adjusted hazard ratio 
[ahr] = 1.48, 95% CI = 1.31 to 1.67), inci-
dent coronary heart disease (ahr  =  1.17, 
95% CI = 1.06 to 1.30), myocardial infarc-
tion (12.5 events per 1000 person years on 
gnrh agonist therapy [95% CI = 10.8 to 
14.1] vs 7.3 on no androgen deprivation 
therapy [95% CI = 6.8 to 8.1]; ahr = 1.21, 
95% CI  =  1.01 to 1.44), sudden cardiac 
death (ahr = 1.28, 95% CI = 1.05 to 1.57), 
and stroke (ahr = 1.18, 95% CI = 1.02 to 
1.36). Combined androgen blockade was 
statistically significantly associated with an 
increased risk of diabetes (ahr = 1.40, 95% 
CI  =  1.01 to 1.93) and incident coronary 
heart disease (ahr = 1.27, 95% CI = 1.05 
to 1.53) and orchiectomy was associated 
with coronary heart disease (ahr  =  1.48, 
95% CI = 1.00 to 2.20), myocardial infarc-
tion (ahr = 1.98, 95% CI = 1.15 to 3.41), 
and stroke (ahr = 1.81, 95% CI = 1.15 to 
2.84).”

Patients and Methods, p. 40.

Original text. “the 15 087 (40.3%) men 
with prevalent diabetes and the 14 375 
(29.5%) men with coronary heart dis-
ease were excluded from analyses of 
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incident diabetes or coronary heart disease, 
respectively.”

Corrected text. “the 7941 (21.2%) men 
with prevalent diabetes and the 6477 
(17.3%) men with coronary heart dis-
ease were excluded from analyses of inci-
dent diabetes or coronary heart disease, 
respectively.”

Results, p.41–42

Original text. “overall, 14 597 (39%) of the 
37 443 men received some form of andro-
gen deprivation therapy during follow-up 
(table  1), primarily with gnrh agonists 
(14 037 or 37.5%). Few were treated with 
bilateral orchiectomy (308 or 0.8%) or oral 
antiandrogen monotherapy (1229 or 3.3%) 
at any time. use of combined androgen 
blockade (for more than 6 weeks at the 
start of gnrh agonist therapy) was also 
infrequent (1838 or 4.9%). overall rates of 
androgen deprivation therapy were highest 
for men diagnosed in 2001 because they 
had the longest duration of follow-up.

After prostate cancer diagnosis, 847 
(2.3%) of the 37 443 men had a myocar-
dial infarction, 1337 (3.6%) had sudden 
cardiac death or life-threatening ventricu-
lar arrhythmia, and 1188 (3.2%) had an 
ischemic stroke or transient ischemic attack 
during follow-up. Among the 22 356 men 
without prevalent diabetes, 4967 (22.2%) 
developed diabetes, and among the 23 068 
without prevalent coronary heart disease, 
4775 (20.7%) developed coronary heart 
disease.

the unadjusted rates per 1000 person-
years for developing diabetes, coronary 
heart disease, myocardial infarction, sudden 
cardiac death, or stroke during treatment 
or no treatment with androgen deprivation 
therapy are included in table 2. We found 
higher unadjusted rates for each outcome 
for men who were receiving gnrh ago-
nists therapy or orchiectomy than for men 
who were not (table 2). For example, rates 
of incident diabetes were 159.4 (95% confi 
dence interval [CI]  =  150.6 to 158.3) per 
1000 person-years for men on gnrh ago-
nist treatment vs 87.5 (95% CI  =  84.6 to 
90.4) per 1000 person-years for men on no 
therapy, and rates of myocardial infarction 
were 12.8 (95% CI = 11.1 to 14.4) per 1000 
person-years for men on gnrh agonist 
treatment vs 7.3 (95% CI = 6.4 to 7.9) per 
1000 person-years for men on no therapy. 

higher rates of diabetes, coronary heart 
disease, and sudden cardiac death were 
observed during periods when men were 
on combined androgen blockade (table 2). 
higher rates of diabetes and coronary heart 
disease were observed for men during peri-
ods on oral antiandrogen monotherapy 
(table 2).

By use of Cox proportional hazards 
models that adjusted for patient and 
tumor characteristics, we found that cur-
rent use of a gnrh agonist, compared 
with no androgen deprivation therapy, 
was associated with a statistically sig-
nificantly increased risk of developing 
incident diabetes (adjusted hazard ratio 
[ahr] = 1.28, 95% CI = 1.19 to 1.38), inci-
dent coronary heart disease (ahr = 1.19, 
95% CI = 1.10 to 1.28), myocardial infarc-
tion (ahr = 1.28, 95% CI = 1.08 to 1.52), 
sudden cardiac death (ahr  =  1.35, 95% 
CI = 1.18 to 1.54), and stroke (ahr = 1.22, 
95% CI  =  1.10 to 1.36) (table  3). 
orchiectomy was statistically signifi cantly 
associated with an increased risk of inci-
dent coronary heart disease (ahr = 1.40, 
95% CI  =  1.04 to 1.87) and myocardial 
infarction (ahr = 2.11, 95% CI = 1.27 to 
3.50). oral antiandrogen use via combined 
androgen blockade, compared with no 
androgen deprivation therapy, was asso-
ciated with an increased risk of incident 
coronary heart disease (ahr = 1.27, 95% 
CI = 1.05 to 1.53) but not with risk for dia-
betes, myocardial infarction, sudden car-
diac death, or stroke. oral antiandrogen 
monotherapy was not associated with any 
outcome examined.

When we repeated analyses by com-
paring ever use of androgen deprivation 
therapy with no androgen deprivation 
therapy, we found that, after adjustment 
for patient and tumor characteristics, ever 
use of androgen deprivation therapy was 
associated with diabetes (ahr = 1.28, 95% 
CI = 1.20 to 1.37, P <.001), coronary heart 
disease (ahr = 1.17, 95% CI = 1.09 to 1.25, 
P <.001), sudden cardiac death (ahr = 1.44, 
95% CI = 1.28 to 1.64, P <.001), and stroke 
(ahr = 1.17, 95% CI = 1.03 to 1.33, P =.02). 
the risk for myocardial infarction was no 
longer statistically significant (ahr = 1.11, 
95% CI = 0.95 to 1.30, P =.18) in this anal-
ysis, indicating that the association with 
myocardial infarction may be more directly 
related to current use of androgen depriva-
tion therapy than any use.”

Corrected text. overall, 13620 (36%) of the 
37443 men received some form of andro-
gen deprivation therapy during follow-up 
(table  1), primarily with gnrh agonists 
(13065 or 34.9%). Few were treated with 
bilateral orchiectomy (268 or 0.7%) or oral 
antiandrogen monotherapy (1230 or 3.3%) 
at any time. use of combined androgen 
blockade (for more than 6 weeks at the 
start of gnrh agonist therapy) was also 
infrequent (1829 or 4.9%). overall rates of 
androgen deprivation therapy were highest 
for men diagnosed in 2001 because they 
had the longest duration of follow-up.

After prostate cancer diagnosis, 832 
(2.2%) of the 37443 men had a myocardial 
infarction, 593 (1.6%) had sudden cardiac 
death or life-threatening ventricular arrhyth-
mia, and 1231 (2.7%) had an ischemic stroke 
or transient ischemic attack during follow-up. 
Among the 29502 men without prevalent 
diabetes, 1787 (6.1%) developed diabetes 
and among the 30,966 without prevalent 
coronary heart disease, 2559 (8.3%) devel-
oped coronary heart disease.

the unadjusted rates per 1000 
person-years for developing diabetes, coro-
nary heart disease, myocardial infarction, 
sudden cardiac death, or stroke during 
treatment or no treatment with andro-
gen deprivation therapy are included in 
table  2. We found higher unadjusted 
rates for each outcome for men who were 
receiving gnrh agonist therapy than for 
men who were not (table 2). For example, 
rates of incident diabetes were 36.1 (95% 
confidence interval [CI]  =  32.8 to 39.3) 
per 1000 person-years for men on gnrh 
agonist treatment vs 21.1 (95% CI = 20.0 
to 22.3) per 1000 person-years for men on 
no therapy and rates of myocardial infarc-
tion were 12.5 (95% CI  =  10.8 to 14.1) 
per 1000 person-years for men on gnrh 
agonist treatment versus 7.4 (95% CI = 6.8 
to 8.1) per 1000 person-years for men on 
no therapy. higher rates of coronary heart 
disease, myocardial infarction, sudden car-
diac death, and stroke were seen for men 
treated with orchiectomy. higher rates of 
diabetes and coronary heart disease were 
observed during periods when men were 
on combined androgen blockade (table 2). 
higher rates of coronary heart disease were 
observed for men during periods on oral 
antiandrogen monothearpy (table 2).

By use of Cox proportional hazards 
models that adjusted for patient and tumor 
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Original Table 1, p. 42
Table 1. Patient characteristics and receipt of androgen deprivation therapy*

Characteristic No. (%) % who received ADT during follow-up

Total 37443 (100) 39.0
Age at diagnosis, y

≤55 4110 (11) 23.6
56–60 5369 (14) 24.9
61–65 6412 (17) 33.0
66–70 8036 (21) 39.5
71–75 7173 (19) 46.7
>75 6343 (17) 57.6

Race or ethnicity
White 24979 (67) 38.1
Black 8896 (24) 39.2
Hispanic 2138 (6) 50.1
Other or unknown 1430 (4) 36.3

Marital status
Married 20578 (55) 39.4
Unmarried 16040 (43) 38.5
Unknown 825 (2) 38.4

Census division
New England 1483 (4) 40.4
Mid Atlantic 3949 (11) 35.4
East North Central 3751 (11) 37.1
West North Central 3156 (9) 38.1
Pacific 3507 (10) 26.2
Mountain 2273 (6) 36.4
West South Central 5288 (15) 40.5
East South Central 3010 (9) 44.8
South Atlantic 8680 (25) 45.4

Median household income in zip code of residence at diagnosis
Quartile 1 (lowest) 8852 (24) 43.5
Quartile 2 8855 (24) 40.9
Quartile 3 8849 (24) 37.3
Quartile 4 (high) 8850 (24) 34.1
Unknown 2037 (5) 39.8

% high school graduates in census tract of residence at diagnosis
Quartile 1 (lowest) 8852 (24) 40.6
Quartile 2 8849 (24) 42.1
Quartile 3 8854 (24) 38.1
Quartile 4 (high) 8846 (24) 34.9
Unknown 2042 (5) 39.8

Tumor grade (Gleason score)
Well differentiated (2-4) 1552 (4) 28.8
Moderately differentiated (5-7) 22626 (60) 31.4
Poorly differentiated or undifferentiated (8-10) 11688 (31) 54.7
Unknown 1577 (4) 41.5

DCG comorbidity score
Quartile 1 (lowest) 9418 (25) 36.3
Quartile 2 9315 (25) 37.9
Quartile 3 9353 (25) 39.9
Quartile 4 (high) 9357 (25) 41.8

Year of diagnosis
2001 9240 (25) 45.1
2002 9479 (25) 41.0
2003 9387 (25) 37.6
2004 9337 (25) 32.3

Primary treatment received in the 6 months after diagnosis
Radical prostatectomy 9025 (24) 15.2
Radiation therapy 13490 (37) 44.3
Neither 14478 (39) 48.8

Prevalent diabetes
No 22356 (60) 33.3
Yes 15087 (40) 47.4

Prevalent coronary heart disease
No 26387 (70) 34.9
Yes 11056 (30) 48.7

*DCG = Diagnostic Cost Groups.
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Table 1. Patient characteristics and receipt of androgen deprivation therapy*

Characteristic No. (%) % who received ADT during follow-up
Total 37443 (100) 36.4
Age at diagnosis, y

 ≤55 4110 (11) 22.7
 56–60 5369 (14) 23.9
 61–65 6412 (17) 30.0
 66–70 8036 (21) 35.6
 71–75 7173 (19) 43.4
 >75 6343 (17) 55.3

Race or ethnicity
 White 24979 (67) 35.2
 Black 8896 (24) 37.1
 Hispanic 2138 (6) 48.3
 Other or unknown 1430 (4) 34.1

Marital status
 Married 20578 (55) 36.3
 Unmarried 16040 (43) 36.5
 Unknown 825 (2) 36.0

Census division
 New England 1483 (4) 36.5
 Mid Atlantic 3949 (11) 33.4
 East North Central 3751 (11) 35.0
 West North Central 3156 (9) 35.7
 Pacific 3507 (10) 24.6
 Mountain 2273 (6) 32.9
 West South Central 5288 (15) 15.1
 East South Central 3010 (9) 41.6
 South Atlantic 8680 (25) 42.7

Median household income in zip code of residence at diagnosis
 Quartile 1 (lowest) 8852 (24) 40.9
 Quartile 2 8855 (24) 38.1
 Quartile 3 8849 (24) 34.7
 Quartile 4 (high) 8850 (24) 31.7
 Unknown 2037 (5) 36.4

% high school graduates in census tract of residence at diagnosis
 Quartile 1 (lowest) 8852 (24) 37.9
 Quartile 2 8849 (24) 39.3
 Quartile 3 8854 (24) 35.4
 Quartile 4 (high) 8846 (24) 32.8
 Unknown 2042 (5) 36.4

Tumor grade (Gleason score)
 Well differentiated (2-4) 1552 (4) 25.1
 Moderately differentiated (5-7) 22626 (60) 28.4
 Poorly differentiated or undifferentiated (8-10) 11688 (31) 52.9
 Unknown 1577 (4) 39.0

DCG comorbidity score
 Quartile 1 (lowest) 9537 (25) 28.1
 Quartile 2 9295 (25) 37.4
 Quartile 3 9355 (25) 38.4
 Quartile 4 (high) 9347 (25) 41.7

Year of diagnosis
 2001 9240 (25) 41.9
 2002 9479 (25) 37.9
 2003 9387 (25) 35.1
 2004 9337 (25) 30.7

Primary treatment received in the 6 months after diagnosis
 Radical prostatectomy 9025 (24) 12.5
 Radiation therapy 13490 (37) 41.5
 Neither 14478 (39) 46.3

Prevalent diabetes
 No 29502 (79) 35.3
 Yes 7941 (21) 40.5

Prevalent coronary heart disease
 No 30966 (83) 35.4
 Yes 6477 (17) 41.1

*DCG = Diagnostic Cost Groups; ADT = androgen deprivation therapy.

Corrected Table 1
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characteristics, we found that current use 
of a gnrh agonist, compared with no 
androgen deprivation therapy, was asso-
ciated with a statistically significantly 
increased risk of developing incident dia-
betes (adjusted hazard ratio [ahr] = 1.48, 
95% CI = 1.31 to 1.67), incident coronary 
heart disease (ahr = 1.17, 95% CI = 1.06 to 
1.30), myocardial infarction (ahr  =  1.21, 
95% CI  =  1.01 to 1.44), sudden cardiac 
death (ahr = 1.28, 95% CI = 1.05 to 1.57), 
and stroke (ahr  =  1.18, 95% CI  =  1.02 
to 1.36) (table  3). orchiectomy was sta-
tistically significantly associated with an 
increased risk of incident coronary heart 
disease (ahr = 1.48, 95% CI = 1.00 to 2.20) 
and myocardial infarction (ahr  =  1.98, 

95% CI  =  1.15 to 3.41). oral antiandro-
gen use via combined androgen blockade, 
compared with no androgen deprivation 
therapy, was associated with an increased 
risk of incident diabetes (ahr = 1.40, 95% 
CI = 1.01 to 1.93) and coronary heart dis-
ease (ahr = 1.29, 95% CI = 1.00 to 1.66), 
but not with risk for myocardial infarc-
tion, sudden cardiac death, or stroke. oral 
antiandrogen monotherapy was not associ-
ated with any outcome examined.

When we repeated analyses by com-
paring ever use of androgen deprivation 
therapy with no androgen deprivation 
therapy, we found that, after adjustment 
for patient and tumor characteristics, ever 
use of androgen deprivation therapy was 

associated with diabetes (adjusted hazard 
ratio [ahr] = 1.45, 95% confidence inter-
val [CI]  =  1.30 to 1.62, P<.001), coronary 
heart disease (ahr = 1.13, 95% CI = 1.03 
to 1.23, P=.008), sudden cardiac death 
(ahr = 1.26, 95% CI = 1.05 to 1.52, P=.01), 
and stroke (ahr  =  1.21, 95% CI  =  1.06 
to 1.37, P =.005). the risk for myocardial 
infarction was no longer statistically signifi-
cant (ahr = 1.11, 95% CI = 0.95 to 1.30, 
P =.20) in this analysis, indicating that the 
association with myocardial infarction may 
be more directly related to current use of 
androgen deprivation therapy than any use.

Peter Albertsen, author of the accompanying 
editorial, “Does the Benefit Justify the Risk?”, 
[J. Natl Cancer Inst 2009; 102(1): 4-5], has 

Original Table 2, p.43
Table 2. Unadjusted rate of incident diabetes, coronary heart disease, myocardial infarction, sudden death, and stroke associated with 
androgen deprivation therapy*

Treatment

Incident diabetes Incident CHD Myocardial infarction Sudden cardiac death Stroke

Rate (95% CI)
P 

value† Rate (95% CI)
P 

value† Rate (95% CI)
P 

value† Rate (95% CI)
P 

value† Rate (95% CI)
P 

value†

No androgen 
deprivation 
therapy

87.5 (84.6 to 90.4) - 81.4 (78.7 to 84.2) - 7.3 (6.4 to 7.9) - 11.5 (10.7 to 12.3) - 10.8 (10.0 to 11.5) -

GnRH agonist 159.4 (150.6 to 168.3) <.001 144.0 (135.7 to 152.2) <.001 12.8 (11.1 to 14.4) <.001 21.6 (19.4 to 23.7) <.001 18.5 (16.5 to 20.5) <.001
Orchiectomy 190.4 (137.6 to 243.2) <.001 210.5 (150.9 to 270.0) <.001 24.3 (12.4 to 36.3) .005 23.3 (11.5 to 35.1) .05 26.2 (13.8 to 38.7) .015
Combined 

androgen 
blockade

144.6 (117.2 to 172.0) <.001 157.7 (129.4 to 186.0) <.001 10.2 (5.2 to 15.2) .26 20.1 (13.0 to 27.2) .02 14.8 (8.8 to 20.9) .19

Oral 
antiandrogen

126.8 (82.9 to 170.8) .08 143.2 (97.1 to 189.4) .009 11.2 (2.3 to 20.1) .40 18.8 (7.2 to 30.5) .22 14.9 (4.6 to 25.2) .43

* Rate = number of events per 1000 person-years; CHD = coronary heart disease; GnRH = gonadatropin releasing hormone.

† P values were based on two-sample z tests that evaluated whether the rate of each outcome for men during treatment with any of the treatments differed from 
the rate under no androgen deprivation therapy, accounting for censoring. Patients with prevalent diabetes and coronary heart disease did not contribute data to 
the rates for incident diabetes and coronary heart disease, respectively. All statistical tests were two-sided.

Table 2. Unadjusted rate of incident diabetes, coronary heart disease, myocardial infarction, sudden death, and stroke associated with 
androgen deprivation therapy*

Treatment

Incident diabetes Incident CHD Myocardial infarction Sudden cardiac death Stroke

Rate (95% CI)
P 

value† Rate (95% CI)
P 

value† Rate (95% CI)
P 

value† Rate (95% CI)
P 

value† Rate (95% CI)
P 

value†

No androgen 
deprivation 
therapy

21.1 (20.0 to 22.3) - 29.7 (28.3 to 31.0) - 7.4 (6.8 to 8.1) - 5.3 (4.7 to 5.8) - 11.3 (10.5 to 12.2) -

GnRH agonist 36.1 (32.8 to 39.3) <.001 47.4 (43.7 to 51.1) <.001 12.5 (10.8 to 14.1) <.001 9.3 (7.8 to 10.7) <.001 18.7 (16.7 to 20.8) <.001
Orchiectomy 30.3 (14.4 to 46.2) .26 61.3 (33.7 to 84.8) .009 23.7 (11.3 to 36.1) .01 15.1 (5.2 to 25.0) .05 34.7 (19.5 to 50.0) .002
Combined 

androgen 
blockade

34.5 (23.8 to 45.2) .01 52.7 (39.8 to 65.7) <.001 10.2 (5.2 to 15.2) .28 8.3 (3.8 to 12.8) .19 14.7 (8.7 to 20.8) .26

Oral  
antiandrogen

30.3 (13.2 to 47.5) .29 56.2 (33.2 to 79.2) .02 11.1 (2.2 to 20.-) .42 12.8 (3.3 to 22.3) .12 16.6 (5.8 to 27.4) .34

* Rate = number of events per 1000 person-years; CHD = coronary heart disease; GnRH = gonadatropin releasing hormone.

† P values were based on two-sample z tests that evaluated whether the rate of each outcome for men during treatment with any of the treatments differed from 
the rate under no androgen deprivation therapy, accounting for censoring. Patients with prevalent diabetes and coronary heart disease did not contribute data to 
the rates for incident diabetes and coronary heart disease, respectively. All statistical tests were two-sided.

Corrected Table 2
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given permission to correct the following text 
from the original editorial:

“Although ADt was more common 
among men with poorly differentiated 
disease, more than 25% of the men with 
well-differentiated disease (gleason 2  – 
4) and more than 30% of men with mod-
erately differentiated disease were treated. 
We do not know whether these treatments 
have prolonged survival, but Keating et al. 
confirm that this approach has the poten-
tial for substantial unintended side effects. 
Almost 25% of the men treated with ADt 
developed diabetes and 20% developed 

coronary heart disease. these rates are con-
siderably higher than those found among 
men who did not receive ADt.”

Corrected text. “Although ADt was more 
common among men with poorly dif-
ferentiated disease, approximately 25% 
of the men with well-differentiated dis-
ease (gleason 2  – 4)  and almost 30% of 
the men with moderately differentiated 
disease were treated. We do not know 
whether these treatments have pro-
longed survival, but Keating et  al. con-
firm that this approach has the potential 

for substantial unintended side effects. 
the rates of diabetes and coronary heart 
disease were considerably higher in men 
treated with ADt than in men who did 
not receive ADt.”

the authors regret these errors.
DOI: 1093/jnci/djp404
Published by oxford university Press 

2009

DOI:10.1093/jnci/djs376

© The Author 2012. Published by Oxford University 
Press. All rights reserved. For Permissions, please 
e-mail: journals.permissions@oup.com.

Original Table 3, p.44
Table 3. Association between androgen deprivation therapy and diabetes, coronary heart disease, myocardial infarction, sudden death, 
and stroke*

Treatment

Adjusted hazard ratio (95% CI)

Diabetes
Coronary heart 

disease
Myocardial 
infarction

Sudden cardiac 
death Stroke

No androgen deprivation therapy Reference Reference Reference Reference Reference
GnRH agonist 1.28 (1.19 to 1.38) 1.19 (1.10 to 1.28) 1.28 (1.08 to 1.52) 1.35 (1.18 to 1.54) 1.21 (1.05 to 1.40)
Orchiectomy 1.16 (0.87 to 1.54) 1.40 (1.04 to 1.87) 2.11 (1.27 to 3.50) 1.29 (0.76 to 2.18) 1.49 (0.92 to 2.43)
Combined androgen blockade 1.17 (0.96 to 1.42) 1.27 (1.05 to 1.53) 1.03 (0.62 to 1.71) 1.22 (0.85 to 1.76) 0.93 (0.61 to 1.42)
Oral antiandrogen 1.02 (0.72 to 1.45) 1.10 (0.80 to 1.53) 1.05 (0.47 to 2.35) 1.06 (0.57 to 1.99) 0.86 (0.43 to 1.73)

* Cox proportional hazards models were adjusted for age, race or ethnicity (white, black, Hispanic, or other or unknown), marital status (married, unmarried, or 
unknown), Census division, zip code level measures of income and education (categorized in quartiles), tumor grade (well differentiated, moderately differentiated, 
poorly differentiated, or unknown), comorbidity score, year of diagnosis, stage (regional or local), primary therapy (radical prostatectomy or radiation therapy), 
prostate-specific antigen level at diagnosis (categorized in quintiles or unknown), cholesterol level at baseline (categorized in quintiles or unknown), baseline statin 
use, baseline finasteride use, prevalent coronary heart disease, prevalent diabetes, and development of new diabetes, coronary heart disease or myocardial 
infarction, sudden cardiac death, and stroke during follow up, except that the diabetes, coronary heart disease, and sudden death models do not control for 
past occurrences of the same condition. The diabetes and coronary heart disease models excluded patients with prevalent diabetes and coronary heart disease, 
respectively. GnRH = gonadotropin-releasing hormone; CI = confidence interval.

Corrected Table 3
Table 3. Association between androgen deprivation therapy and diabetes, coronary heart disease, myocardial infarction, sudden death, 
and stroke*

Treatment

Adjusted hazard ratio (95% CI)

Diabetes
Coronary heart 

disease
Myocardial 
infarction

Sudden cardiac 
death Stroke

No androgen deprivation therapy Reference Reference Reference Reference Reference
GnRH agonist 1.48 (1.31 to 1.67) 1.17 (1.06 to 1.39) 1.21 (1.01 to 1.44) 1.28 (1.05 to 1.57) 1.18 (1.02 to 1.36)
Orchiectomy 1.36 (0.79 to 2.31) 1.48 (1.00 to 2.20) 1.98 (1.15 to 3.41) 1.70 (0.86 to 3.34) 1.81 (1.15 to 2.84)
Combined androgen blockade 1.40 (1.01 to 1.93) 1.29 (1.00 to 1.66) 0.99 (0.59 to 1.64) 1.05 (0.60 to 1.87) 0.91 (0.60 to 1.39)
Oral antiandrogen 1.33 (0.75 to 2.36) 1.30 (0.85 to 1.20) 0.98 (0.43 to 2.19) 1.48 (0.69 to 3.14) 0.89 (0.46 to 1.73)

* Cox proportional hazards models were adjusted for age, race or ethnicity (white, black, Hispanic, other or unknown), marital status (married, unmarried or 
unknown), Census division, zip code level measures of income and education (categorized in quartiles), tumor grade (well differentiated, moderately differentiated, 
poorly differentiated or unknown), comorbidity score, year of diagnosis, stage (regional, local), primary therapy (radical prostatectomy or radiation therapy), PSA at 
diagnosis (categorized in quintiles or unknown), cholesterol level at baseline (categorized in quintiles, or unknown), baseline statin use, baseline finasteride use, 
prevalent coronary heart disease, prevalent diabetes, and development of new diabetes, coronary heart disease or myocardial infarction, sudden cardiac death, and 
stroke during follow up, except that the diabetes, coronary heart disease, and sudden death models do not control for past occurrences of the same condition. The 
diabetes and coronary heart disease models excluded patients with prevalent diabetes and coronary heart disease, respectively. GnRH = gonadotropin-releasing 
hormone; CI = confidence interval.




