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ABSTRACT
Background: Glucocorticoids may promote prostate cancer by reducing apoptosis and the immune response, or prevent it by re-
ducing inflammation, inhibiting androgens, and limiting cell proliferation. However, epidemiological evidence is limited. Thus, 
this study aimed to assess the association between systemic glucocorticoids and prostate cancer risk within the Danish registries.
Methods: A nationwide case–control study was conducted using Danish healthcare registries. Men with a primary prostate ad-
enocarcinoma diagnosis between 2001 and 2018 were identified as cases (n = 56,575). For each case, 10 controls were randomly 
selected from the general population, matched on age and calendar time. Exposure to systemic glucocorticoid was identified 
via the national prescription registry from 1995 onwards. Ever users of systemic glucocorticoids were defined as at least 2 filled 
prescriptions, and long-term use as filled prescriptions equivalent to ≥ 1000 defined daily doses (DDDs). Conditional logistic 
regressions were performed to calculate odds ratios (ORs) and 95% confidence intervals for the association between systemic 
glucocorticoid use and prostate cancer risk.
Results: Twelve percent of men had ever been exposed to systemic glucocorticoids. No association was observed between ever 
and long-term use of systemic glucocorticoids and prostate cancer risk [OR = 1.03 (1.00–1.06) and OR = 1.02 (0.92–1.14), respec-
tively], compared with never use. However, an inverse association was observed with the highest use category (> 1500 DDDs) 
[OR = 0.86 (0.74–0.99)], though without evidence of a dose–response relationship [OR per 500 DDDs = 0.98 (0.95–1.01), p = 0.18]. 
Associations did not differ by prostate cancer stage.
Conclusion: This large nationwide nested case–control study suggested no evidence of a higher risk of prostate adenocarcinoma 
associated with systemic glucocorticoid use.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, 
provided the original work is properly cited.

© 2025 The Author(s). Cancer Medicine published by John Wiley & Sons Ltd.
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1   |   Introduction

Since their introduction in 1949 for rheumatoid arthritis treat-
ment [1], systemic glucocorticoids have been widely used to 
manage various chronic conditions, including allergies, rheu-
matic disorders, respiratory, autoimmune, and inflammatory 
diseases [2, 3]. These drugs are known to promote insulin re-
sistance, metabolic dysfunctions, and immunosuppression 
[3–5], which may contribute to a higher risk of several cancers, 
including prostate cancer [6–8]. The potential impact of sys-
temic glucocorticoids on prostate cancer risk remains unclear. 
Systemic glucocorticoids may influence the risk of prostate 
cancer in opposite ways. They may promote tumor initiation 
or metastasis by reducing apoptosis and suppressing immune 
function [4, 9], but they may also play a protective role by re-
ducing pro-inflammatory cytokines, inhibiting androgens, and 
limiting cancer cell proliferation [10–12]. Yet, limited studies on 
prostate cancer have been conducted. Only three studies have 
examined the association between systemic glucocorticoid use 
and prostate cancer; all reported a higher risk of prostate can-
cer among systemic glucocorticoid users compared to non-users 
[13–15]. However, the study from the Prostate Cancer Database 
Sweden [15] found no dose–response relationship and did not 
account for latency or methods to limit protopathic bias [16]. In 
the Melbourne Collaborative Cohort Study [14], the authors did 
not assess the cumulative exposure - a critical limitation when 
evaluating drug-related risks [17]. Finally, the study using the 
SEER-Medicare database had notable limitations, including a 
restricted exposure window of 3 years, no consideration of la-
tency periods, and a study population limited to individuals over 
68 years old [13].

Thus, we used the nationwide Danish registries to investigate 
the associations between use of systemic glucocorticoids and 
prostate cancer risk.

2   |   Materials and Methods

We conducted a nested case–control study using data from 
Danish nationwide registries.

2.1   |   Nationwide Registry Sources

Data from the six following nationwide registry sources 
were used: the Danish Cancer Registry [18], the National 
Prescription Registry [19], the National Patient Registry [20], 
Registers in Statistics Denmark for educational level [21], the 
Danish Pathology Register [22], and the Civil Registration 
System [23, 24]. A description of the registries is detailed in 
Appendix S1.

In Denmark, the Danish National Health Service funds almost 
all medical care, allowing comprehensive population-based 
register linkage studies that cover all residents of the country 
[25]. Data sources are linked by a unique personal identification 
number allocated to all residents since 1968 [24]. All linkages 
are performed by Statistics Denmark, a government agency re-
sponsible for collecting and processing data for various statisti-
cal and scientific purposes.

2.2   |   Selection of Prostate Cancer Cases 
and Population Controls

Prostate adenocarcinoma cases were retrieved from the Danish 
Cancer Registry. Cancer diagnosis codes are detailed in Table S3. 
All men with a histologically verified diagnosis of primary pros-
tate adenocarcinoma between January 1st 2001 and December 
31st 2018, were defined as cases. The diagnosis date was defined 
as the index date. For each case, we selected 10 controls from 
the Danish male population, matched by exact birth year and 
calendar time. Controls were chosen through risk set sampling 
and assigned the same index date as their corresponding case. 
Since individuals could be selected as controls before they be-
came cases, the resulting odds ratios (ORs) provide unbiased 
estimates of the incidence rate ratios that would be obtained in 
a cohort study based on the same source population [26]. We ex-
cluded cases and controls who:

1.	 were either younger than 18 years or older than 85 years at 
the index date,

2.	 had a diagnosis of any other cancer (except non-melanoma 
skin cancer) before the index date,

3.	 resided outside Denmark at any point prior to the index 
date,

4.	 had at least one prescription of systemic glucocorticoids 
between January 1st, 1995 and December 31st, 1995, to ex-
clude those likely to have started treatment before prescrip-
tion data became available, or,

5.	 died before or on the index date (prostate cancer recorded 
post mortem).

2.3   |   Exposure to Systemic Glucocorticoids

We retrieved all prescriptions of systemic glucocorticoids 
from January 1st, 1996, onward. Drug exposure codes are 
detailed in Table S3. To allow for a minimum latency period 
and minimize detection and protopathic biases, prescriptions 
filled in the year preceding the index date were excluded from 
all analyses [16]. Ever users were defined as men with at least 
two prescriptions between January 1st, 1996 and 1 year before 
the index date, while those with 0–1 prescription were classi-
fied as never users (reference category). Exposure was further 
categorized based on cumulative defined daily doses (DDDs), 
with long-term use defined as filled prescriptions equivalent 
to ≥ 1000 DDDs. In addition, we conducted separate analyses 
for the 5 most frequently prescribed glucocorticoids, including 
prednisolone, betamethasone, prednisone, methylpredniso-
lone, and hydrocortisone.

2.4   |   Covariates

Potential confounders were selected a priori based on existing 
literature and data availability in the registries. Prescriptions of 
drugs suspected to modify prostate cancer risk and likely to be 
associated with the use of systemic glucocorticoids were identi-
fied from the Prescription Registry. This includes immunosup-
pressants, non-steroidal anti-inflammatory drugs, proton pump 
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inhibitors, statins, low-dose aspirin, and selective serotonin 
reuptake inhibitors. Men with at least two prescriptions of the 
drug of interest from 1995 to 1 year prior to the index date were 
defined as ever users.

Diagnoses of comorbidities were identified from the Danish 
National Patient Registry. They were defined as a primary or 
secondary discharge, outpatient diagnosis, or by related med-
ications. We considered conditions requiring glucocorticoid 
use, including chronic obstructive pulmonary disease, asthma, 
rheumatoid arthritis, polymyalgia rheumatica/giant cell arthri-
tis, psoriasis arthritis, ankylosing spondylitis, Crohn's disease, 
ulcerative colitis, renal diseases, multiple sclerosis, and adrenal 
insufficiency. The Charlson comorbidity index score was catego-
rized as follows: 0 (low), 1–2 (medium), or ≥ 3 (high), based on 
the prevalence of 19 chronic conditions [27, 28]. Comorbidities 
recorded within 1 year before the index date were also excluded. 
Information on educational level was retrieved from the regis-
tries at Statistics Denmark and the Civil Registration System 
and used as a crude measure of socioeconomic status (basic, 
medium, higher or unknown). Covariate codes are listed in 
Table S3.

2.5   |   Statistical Analyses

The frequency and proportion of cases and controls were 
calculated within categories of exposure and covariates. 
Conditional logistic regressions were used to estimate ORs 
and 95% confidence intervals for the association between sys-
temic glucocorticoid use and prostate cancer risk. Analyses 
were stratified by predefined categories of cumulative doses of 
systemic glucocorticoids (< 500, 500–999, 1000–1499, ≥ 1500 
DDDs) to explore potential dose–response associations. In all 
analyses, never users (defined as having < 2 prescriptions of 
systemic glucocorticoids) served as the reference category. In 
analyses of individual glucocorticoids (i.e., prednisolone, beta-
methasone, prednisone, methylprednisolone and hydrocorti-
sone), the reference class was men who had never used any 
systemic glucocorticoids. Models were adjusted for chronic 
obstructive pulmonary disease, asthma, rheumatoid arthritis, 
polymyalgia rheumatica/giant cell arthritis, psoriatic arthri-
tis, ankylosing spondylitis, Crohn's disease, ulcerative coli-
tis, renal diseases, multiple sclerosis, adrenal insufficiency, 
Charlson comorbidity index score, educational level, ever use 
of immunosuppressants, non-steroidal anti-inflammatory 
drugs, proton pump inhibitors, statins, low-dose aspirin, and 
selective serotonin reuptake inhibitors.

We conducted various subgroup and sensitivity analyses. First, 
we explored the association between systemic glucocorticoids 
and prostate cancer risk, stratified by clinical stage (localized, 
non-localized and unknown). Then, we performed stratified 
analyses based on age at index date (< 55, 55–69 and ≥ 70). We 
also repeated the main analyses by varying the minimum la-
tency period, ranging from 0 to 5 years (in one-year increments). 
Lastly, we restricted our analyses to men diagnosed with in-
flammatory bowel diseases (Crohn's disease or ulcerative coli-
tis) and those diagnosed with rheumatoid arthritis to address 
indication bias. All statistical analyses were conducted using 
STATA version 18.1.

3   |   Results

3.1   |   Patient Characteristics

The study population included 56,575 icident cases of pros-
tate adenocarcinoma and 565,750 controls (Figure 1). 27,278 
(48%) were localized, 7539 (13%) non-localized, and 21,758 
(38%) unknown stages. Table 1 presents the study population 
characteristics. The median age at index date was 70 years 
(interquartile range, 64–75). Differences in characteristics at 
index date between cases and controls were generally minor, 
with the exception of slightly higher use of non-steroidal anti-
inflammatory drugs and longer education among cases com-
pared to controls. At the index date, 12% of men (for both cases 
and controls) had filled at least two prescriptions for systemic 
glucocorticoids, while less than 1% were classified as long-
term users.

3.2   |   Main Association Analyses

The associations between systemic glucocorticoid use and 
prostate cancer risk are shown in Table 2. Compared to never 
users, neither ever use nor long-term use of systemic gluco-
corticoids was associated with a higher risk of prostate can-
cer [ORever use = 1.03 (1.00–1.06) and ORlong-term use = 1.02 
(0.92–1.14)]. We observed a slight positive association be-
tween prostate cancer risk and exposure to low cumulative 
doses of systemic glucocorticoids (< 500 DDDs), compared to 
non-users [OR = 1.04 (1.01–1.07)]. In contrast, a slight inverse 
association was observed in the highest cumulative dose cat-
egory of systemic glucocorticoids (> 1500 DDDs) [OR = 0.86 
(0.74–0.99)]. However, there was no clear evidence of a 
dose–response relationship [ORper 500 DDDs = 0.98 (0.95–1.01), 
p = 0.18]. These findings are visually presented in Figure  2. 
Analyses of individual glucocorticoids showed no associa-
tions, and generally similar estimates associated with long-
term use were observed [ORmethylprednisolone = 0.67 (0.27–1.67), 
ORprednisone = 1.00 (0.73–1.38), ORprednisolone = 1.03 (0.91–1.17), 
ORhydrocortisone = 1.06 (0.43–2.63)].

3.3   |   Subgroup and Sensitivity Analyses

The OR for the highest cumulative dose of systemic gluco-
corticoids (≥ 1500 DDDs) was 0.83 (0.70–0.99) in men aged 
≥ 70 years, and 0.92 (0.72–1.18) in those aged 55–69 years. 
By tumor stage, the ORs were 0.83 (0.67–1.03) for localized 
prostate cancer, and 1.00 (0.71–1.42) for non-localized pros-
tate cancer, 0.84 (0.67–1.07) for unknown stage. However, 
these subgroup differences were not statistically significant 
(phomogeneity ≥ 0.07, Table 3 and tumor stage: phomogeneity ≥ 0.1, 
Table  4) and may reflect random variation rather than sig-
nificant heterogeneity. We observed a slightly higher risk 
of prostate cancer associated with ever use of systemic glu-
cocorticoids, particularly when analyses did not account for 
a lag time ([OR = 1.08 (1.05–1.11)], Table  S1). This associa-
tion was slightly attenuated when exposure was lagged by 1 
year [OR = 1.03 (1.00–1.06)]. Findings remained stable when 
modifying the latency period from 0 to 5 years (Table  S1). 
Similarly, restricting the analyses to patients with a diagnosis 
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of inflammatory bowel disease or rheumatoid arthritis yielded 
comparable results (Table S2).

4   |   Discussion

In this large nationwide registry-based study, we found no ev-
idence of an increased risk of prostate cancer with systemic 
glucocorticoid use. Although a lower prostate cancer risk was 
observed in the highest category of cumulative dose of systemic 
glucocorticoids (> 1500 DDDs), there was no evidence of a dose–
response relationship.

Our results contrast with three previous studies that suggested 
a positive association between glucocorticoids and prostate can-
cer risk [13–15]. Using the SEER-Medicare database, Singh et al. 
conducted the first study specifically designed to assess this 
association [13]. They reported an increased risk of advanced 
prostate cancer with prolonged glucocorticoid use (> 2 years) 
[relative risk (RR) = 1.74 (1.12–2.69), n exposed cases = 205], 

with a dose–response relationship [RR = 1.08 (1.01–1.16)]. 
However, the absence of a lag time could potentially explain the 
positive association observed due to reverse causality [16, 29]. 
In an Australian cohort study investigating the effect of asthma 
and associated medications on prostate cancer risk, Severi et al. 
found a positive association between ever use of systemic glu-
cocorticoids and prostate cancer risk [RR = 1.71 (1.08–2.69), n 
exposed cases = 19] [14], though they did not provide data on 
the dose–response relationship. Similarly, within a nested case–
control study investigating the associations between chronic 
inflammatory diseases, anti-inflammatory drugs, and prostate 
cancer risk, Beckmann et  al. observed a positive association 
between systemic glucocorticoid ever use and prostate cancer 
risk [RR = 1.14 (1.11–1.17), n exposed cases = 7449], with no 
evidence of a dose–response relationship [15]. Consistent with 
previous studies, we observed a slightly higher risk of pros-
tate cancer associated with the ever use of systemic glucocor-
ticoids, particularly when no lag was applied. This association 
was slightly attenuated after the introduction of a one-year lag. 
Therefore, reverse causation may be one possible explanation 

FIGURE 1    |    Flow-chart of the selection of cases.
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TABLE 1    |    Characteristics of prostate cancer cases and matched controls.

Cases, n = 56,575 Controls, n = 565,750

Age, median (IQR, years) 70 (64–75) 70 (64–75)

Prostate cancer stage

Localized 27,278 (48%) NA

Non localized 7539 (13%) NA

Unknown 21,758 (38%) NA

Use of systemic glucocorticoids

Never 49,612 (88%) 498,112 (88%)

Evera 6963 (12%) 67,638 (12%)

Long-termb 471 (0.83%) 4925 (0.87%)

Cumulative DDDs, median (IQR) 100 (45–279) 100 (50–300)

Ever use of other drugsa

Immunosuppressants 727 (1.3%) 7524 (1.3%)

Nonsteroidal anti-inflammatory drugs 33,269 (59%) 317,387 (56%)

Proton pump inhibitors 3439 (6.1%) 35,321 (6.2%)

Statins 15,851 (28%) 161,137 (28%)

Low dose aspirin 15,603 (28%) 162,113 (29%)

Selective serotonin reuptake inhibitors 5593 (9.9%) 59,358 (10%)

Comorbidities

Chronic obstructive pulmonary disease 9024 (16%) 90,191 (16%)

Asthma 1088 (1.9%) 10,030 (1.8%)

Rheumatoid arthritis 374 (0.66%) 4384 (0.77%)

Polymyalgia rheumatica/Giant cell arthritis 381 (0.67%) 3638 (0.64%)

Psoriatic arthritis 115 (0.20%) 1151 (0.20%)

Ankylosing spondylitis 96 (0.17%) 870 (0.15%)

Crohn's disease 119 (0.21%) 1264 (0.22%)

Ulcerative colitis 384 (0.68%) 3991 (0.71%)

Renal diseases 1035 (1.8%) 13,079 (2.3%)

Multiple sclerosis 88 (0.16%) 1118 (0.20%)

Adrenal insufficiency 35 (0.06%) 266 (0.05%)

Charlson Comorbidity Index

None (Score = 0) 39,187 (69%) 377,178 (67%)

Low (Score = 1) 9944 (18%) 101,592 (18%)

Medium (Score = 2) 4166 (7.4%) 44,270 (7.8%)

High (Score ≥ 3) 3278 (5.8%) 42,710 (7.5%)

Highest achieved education

Short (7–10 years) 17,151 (30%) 189,539 (34%)

Medium (11–12 years) 24,329 (43%) 240,285 (42%)

Long (≥ 13 years) 13,538 (24%) 118,925 (21%)

Missing or unknown 1557 (2.8%) 17,001 (3.0%)
Abbreviations: DDD, defined daily dose; IQR, InterQuartile Range; NA, not applicable.
aEver use was considered when filled ≥ 2 prescriptions more than 1 year prior to the index date.
bLong-term use was considered when filled prescriptions more than 1 year prior to the index date were equivalent to ≥ 1,000 DDDs.
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TABLE 2    |    Associations between systemic glucocorticoid use and prostate cancer risk, overall and by type of glucocorticoids.

n n

OR (95% CI)a OR (95% CI)bCases Controls

All systemic glucocorticoids

Use categories

Never use 49,612 498,112 1.00 (ref.) 1.00 (ref.)

Ever use 6963 67,638 1.03 (1.01–1.06) 1.03 (1.00–1.06)

Long-term use 471 4925 0.95 (0.86–1.05) 1.02 (0.92–1.14)

Type of glucocorticoidsc

Betamethasone

Ever use 2111 19,499 1.09 (1.04–1.14) 1.07 (1.02–1.12)

Long-term use (n < 5) 49 (−) (−)

Methylprednisolone

Ever use 876 8356 1.05 (0.97–1.12) 1.02 (0.95–1.10)

Long-term use 5 74 0.64 (0.26–1.58) 0.67 (0.27–1.67)

Prednisone

Ever use 515 4783 1.07 (0.98–1.18) 1.08 (0.98–1.19)

Long-term use 45 488 0.92 (0.67–1.25) 1.00 (0.73–1.38)

Prednisolone

Ever use 3348 34,054 0.98 (0.95–1.02) 1.00 (0.95–1.04)

Long-term use 376 3978 0.94 (0.84–1.05) 1.03 (0.91–1.17)

Hydrocortisone

Ever use 17 137 1.21 (0.73–2.02) 1.07 (0.59–1.93)

Long-term use 7 53 1.26 (0.57–2.79) 1.06 (0.43–2.63)

Abbreviations: CI, confidence interval; OR, Odds ratio.
aAdjusted for age and calendar time (by risk-set sampling and the conditional analysis).
bAdjusted for age, calendar time (by risk-set sampling and the conditional analysis), chronic obstructive pulmonary disease, asthma, rheumatoid arthritis, polymyalgia 
rheumatica/giant cell arthritis, psoriasis arthritis, ankylosing spondylitis, Crohn's disease, ulcerative colitis, renal diseases, multiple sclerosis, and adrenal 
insufficiency, Charlson comorbidity index score, educational level, immunosuppressants, non-steroidal anti-inflammatory drugs, proton pump inhibitors, statins, low-
dose aspirin, and selective serotonin reuptake inhibitors.
cThe reference class was never used of any systemic glucocorticoids.

FIGURE 2    |    Associations of glucocorticoids use with prostate cancer risk, compared to never use, by cumulative dose. CI, confidence interval; 
DDD, defined daily dose; OR, odd ratio. 1OR adjusted for age, calendar time (by risk-set sampling and the conditional analysis), chronic obstructive 
pulmonary disease, asthma, rheumatoid arthritis, polymyalgia rheumatica/giant cell arthritis, psoriasis arthritis, ankylosing spondylitis, Crohn's 
disease, ulcerative colitis, renal diseases, multiple sclerosis, and adrenal insufficiency, Charlson comorbidity index score, educational level, immuno-
suppressants, non-steroidal anti-inflammatory drugs, proton pump inhibitors, statins, low-dose aspirin, and selective serotonin reuptake inhibitors.
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for the positive associations reported in previous studies that did 
not incorporate a lag period [13–15] - that is, early symptoms 
of undiagnosed prostate cancer may have led to glucocorticoid 
prescriptions shortly before diagnosis, creating a spurious as-
sociation. Moreover, the absence of a consistent dose–response 
pattern, the opposing directions of association at short and long 
cumulative exposure categories, and the sensitivity of the re-
sults to lag time, all suggest that the observed associations are 
unlikely to reflect a robust or clinically meaningful causal rela-
tionship. Conversely, Su et al. found no association between glu-
cocorticoid use and prostate cancer risk in a case-cohort study 
examining the association between asthma and risk of prostate 
cancer [30]. However, their findings should be interpreted with 
caution, as they did not specify the route of glucocorticoid ad-
ministration, and both the main exposure (asthma) and con-
founding factors (including glucocorticoids) were included in 
a single model. This may have led to interpretation challenges 
and confusion between direct and total effect estimates for the 
covariates in the model [31].

Although previous studies suggested that glucocorticoids may 
increase the risk of several cancers [32–35], particularly due to 
immunosuppression, our results did not support the evidence 
of an increased risk of prostate cancer with systemic glucocor-
ticoid use. Instead, we observed a slight inverse association at 
the highest cumulative exposure dose. One potential explanation 
could be that systemic glucocorticoids exert negative feedback 
on the hypothalamic–pituitary axis, leading to the suppression 
of testicular and adrenal androgen synthesis [36–38]. Additional 
mechanisms could involve the inhibition of angiogenesis [39] or 
the suppression of inflammatory and growth factors [10, 40, 41]. 
However, the lack of a consistent dose–response relationship ar-
gues against a causal relationship. These results may be due to re-
sidual bias and should be interpreted with caution. One possible 
explanation for the inverse association observed with long-term 
glucocorticoid use is selection bias. Men exposed to long-term 
systemic glucocorticoids may represent a selected subgroup with 
a lower baseline risk - for example, due to better tolerance to glu-
cocorticoids, fewer adverse effects, or the absence of pre-existing 
but undiagnosed prostate cancer at treatment initiation [42–44]. 
Confounding factors, such as chronic conditions common among 
long-term users that may reduce cancer screening or detection, 
could also contribute to a spurious protective association, mak-
ing it difficult to draw definitive conclusions [45].

To our knowledge, this is the largest study to date assessing the 
association between systemic glucocorticoid use and prostate 
cancer risk. A major strength of our study is the use of a high-
quality nationwide data, ensuring comprehensive cancer diagno-
sis across the entire Danish population while limiting the risk 
of selection bias [18, 46]. Furthermore, the use of the Danish 
Prescription Registry provided complete and reliable data on 
systemic glucocorticoid prescriptions, reducing the risk of dif-
ferential recall bias between cases and controls, while ensuring 
accurate and precise information on exposure. The large size and 
long follow-up - up to 17 years, with prescription data spanning 
a period of up to 23 years—allowed detailed analysis by cancer 
stage and cumulative dose of glucocorticoid use. We were also 
able to adjust our models for socioeconomic parameters and use 
of other drugs. In addition, we were able to leverage detailed hos-
pital diagnosis data on comorbidities to address indication bias. 

However, some limitations should be noted. First, prescription 
data may introduce misclassification, particularly with regard to 
hospital treatment and non-adherence, although any misclassi-
fication is very likely to be non-differential, that is, independent 
of case status, leading to conservative bias. However, it is likely 
that this may be less of a concern for long-term users of glucocor-
ticoids. Second, we were unable to condition our analyses for cer-
tain risk factors for prostate cancer, including ethnicity, obesity, 
and physical activity [47]. These factors might also be associated 
with use of glucocorticoids either positively or inversely, intro-
ducing a risk of residual confounding. For example, obesity and 
lack of physical activity have been associated with a higher risk 
of several chronic inflammatory diseases [48–50], many of which 
are commonly treated with systemic glucocorticoids. Since these 
factors are related to glucocorticoid use mainly through their as-
sociation with chronic inflammatory diseases, we believe that 
adjusting for underlying inflammatory diseases, as done in our 
study, can at least partially account for the confounding due to 
these factors. In terms of ethnicity, prostate cancer is more prev-
alent in African Americans and Caribbean people of African de-
scent, while it is less common in Asian Americans, Hispanics, 
and Latinos than in non-Hispanic whites [51]. Although the asso-
ciation between ethnicity and glucocorticoid use is not well estab-
lished, differences in inflammatory disease burden and access to 
care may influence both exposure and outcome. However, given 
the relatively ethnically homogeneous population in Denmark, 
the risk of confounding by ethnicity in our study is probably lim-
ited [52]. In addition, a limitation of this study is the lack of data 
on the Gleason score, which is a key indicator of tumor aggres-
siveness in prostate cancer [53]. Finally, we were unable to ac-
count for medical follow-up in our analyses, which may have led 
to an underestimation of the association.

5   |   Conclusion

In summary, this large nationwide nested case–control study 
found no evidence of a positive association between systemic 
glucocorticoid use and the risk of prostate adenocarcinoma. 
While a slight inverse association was observed at the highest 
cumulative exposure level, the lack of a dose–response pattern 
suggests caution in interpretation.
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