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Abstract 

Context: Psychiatric symptoms are common in Cushing’s disease (CD) and seem only 
partly reversible following treatment.
Objective: To investigate drug dispenses associated to psychiatric morbidity in CD 
patients before treatment and during long-term follow-up.
Design: Nationwide longitudinal register-based study.
Setting: University Hospitals in Sweden.
Subjects: CD patients diagnosed between 1990 and 2018 (N = 372) were identified in 
the Swedish Pituitary Register. Longitudinal data was collected from 5 years before, at 
diagnosis, and during follow-up. Four matched controls per patient were included. Cross-
sectional subgroup analysis of 76 patients in sustained remission was also performed.
Main outcome measures: Data from the Swedish Prescribed Drug Register and the 
Patient Register.
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Results: In the 5-year period before and at diagnosis, use of antidepressants (odds ratio 
[OR] 2.2 [95% confidence interval (CI) 1.3-3.7]) and 2.3 [1.6-3.5]), anxiolytics [2.9 (1.6-5.3) 
and 3.9 (2.3-6.6)], and sleeping pills [2.1 (1.2-3.7) and 3.8 (2.4-5.9)] was more common in 
CD than controls. ORs remained elevated at 5-year follow-up for antidepressants [2.4 (1.5-
3.9)] and sleeping pills [3.1 (1.9-5.3)]. Proportions of CD patients using antidepressants 
(26%) and sleeping pills (22%) were unchanged at diagnosis and 5-year follow-up, 
whereas drugs for hypertension and diabetes decreased. Patients in sustained remission 
for median 9.3 years (interquartile range 8.1-10.4) had higher use of antidepressants [OR 
2.0 (1.1-3.8)] and sleeping pills [2.4 (1.3-4.7)], but not of drugs for hypertension.
Conclusions: Increased use of psychotropic drugs in CD was observed before diagnosis 
and remained elevated regardless of remission status, suggesting persisting negative 
effects on mental health. The study highlights the importance of early diagnosis of CD, 
and the need for long-term monitoring of mental health.

Key Words: Cushing’s syndrome, hypercortisolism, neuropsychiatry, depression, sleeping disorder

Introduction

Cushing’s disease (CD), ie Cushing’s syndrome (CS) caused 
by adrenocorticotropin (ACTH)-producing pituitary ad-
enomas, and other causes of CS, like cortisol producing 
adrenal tumors, are associated with significantly increased 
morbidity and mortality (1-4). Emotional disturbances 
were identified as a feature of CD in the very first de-
scription of the syndrome (5), and psychiatric symptoms 
have later been shown to be frequent (6-10). Major de-
pression is present in 54% to 65% of patients with ac-
tive CS with no significant difference between pituitary 
or adrenal causes (11-13). Other neuropsychiatric symp-
toms include anxiety, sleep disturbances, fatigue, cog-
nitive impairment, and, less commonly, manic behavior 
(11-14). Suicidal thoughts have been described in 17% 
of patients with CS (7), and a recent study found suicide 
to contribute to the increased mortality in CD (4). Few 
prospective studies, mostly small, have described revers-
ibility or partial improvement of neuropsychiatric symp-
toms after successful treatment (6-9,15). In other studies, 
impaired cognitive function and quality of life seemed to 
persist for a long time after biochemical remission had 
been achieved (16-19).

Here, we have examined a large cohort of CD pa-
tients with the aim to evaluate neuropsychiatric mor-
bidity as reflected by dispenses of psychotropic drugs 
from 5 years before diagnosis, during the period of ac-
tive disease, and during long-term follow-up. Dispenses 
of drugs commonly used for other comorbidities in 
CD, such as opioids, antihypertensive and antidiabetic 
medications were also examined, as well as visits to 
specialized psychiatry.

Methods

Study design

This was a register-based longitudinal study. All patients 
diagnosed with CD in Sweden, who have since 1991 been 
prospectively registered in the Swedish Pituitary Register 
(SPR), were included in the study.

By using a personal identification number, unique for 
all citizens in Sweden, a linkage to Statistics Sweden’s Total 
Population Register, the Swedish National Patient Register, 
and the Swedish Prescribed Drug Register was performed.

The study was approved by the Ethics Review board, 
Linköping, Sweden (approval No. 2017/60-31 and No. 
2018/130-32). The Swedish Pituitary Registry is approved 
by the Ethics Review Board, Karolinska Institute, Stockholm, 
Sweden, (No. 2003/515/03 and No. 2012/915-32).

Participants

The SPR is a nationwide register based on the national 
Information Network for Cancer Treatment IT-platform 
and located at the Regional Cancer Center, Stockholm-
Gotland, Sweden. CD patients are included upon diagnosis; 
the coverage is around 95% based on the comparison of 
annual incidences between the SPR, and a recent nation-
wide Swedish study that found an annual incidence of 1.6 
cases per million in Sweden between 1987 and 1995 (20). 
Data collected include date of diagnosis, radiological de-
scription of the tumor size, information about treatment 
(surgery, radiotherapy, pharmacological), and evaluation of 
biochemical remission. Besides at diagnosis, data are en-
tered at 1, 5, 10, 15, and 20 years of follow-up and when 
surgery or radiotherapy is performed. Since the dates of 
clinical follow-up do not occur at exactly the same inter-
vals in every patient, the following intervals are used in the 
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register: 5-year follow-up, 2.5 to 7.5  years, and 10-year 
follow-up, 7.5 to 12.5 years. The end of follow-up was ei-
ther set as date of death, date of emigration, or October 
31, 2018 (last available data on drug dispenses). Since the 
registers used to assess psychiatric morbidity (see following 
discussion) were not started the same year as the SPR, the 
study population was adapted depending on type of ana-
lysis (Fig. 1).

For each patient with CD, 4 controls matched for sex, 
age, and residential area, obtained from the Statistics 
Sweden’s Total Population Register, were included. 
Matching was performed on the date of diagnosis of CD. 
The controls were given “dummy dates” corresponding to 
the respective case to enable comparisons at each time point 
of follow-up. The Total Population Register was also used 
to identify any migration of the participants. At follow-up, 

Figure 1. Outline of the study and eligible patients for each analysis. Age is median (IQR) at diagnosis.
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a control corresponding to a deceased or emigrated CD case 
was removed.

CD diagnosis and evaluation of remission status

CD diagnosis were made according to local routines at 
each university hospital and included typical signs/symp-
toms and the conventional biochemical tests of CD (21). 
The treating physician evaluated disease activity at each 
clinical visit, and remission status was noted in the SPR. 
Biochemical remission was defined as normal midnight sal-
ivary cortisol levels, and/or s-cortisol  <  50  nmol/L at an 
overnight dexamethasone suppression test, and/or 24-h 
urinary free cortisol levels (UFC) below the upper reference 
limit, or hypocortisolism after pituitary surgery or radio-
therapy, or bilateral adrenalectomy. Patients who achieved 
normalization of urinary free cortisol levels following med-
ical treatment with steroid inhibitors or pituitary tumor-
directed therapy were not considered to be in remission.

To evaluate CD patients in long-term remission, we ap-
plied an algorithm based on the following criteria: being 
in remission at all consecutive follow-up and not subjected 
to surgery or radiotherapy in between the follow-up visits. 
Time in remission was calculated as the time elapsed from 
last pituitary surgery or radiotherapy to date of follow-up.

Registers and methods used to assess psychiatric 
morbidity

Swedish Prescribed Drug Register
The Swedish Prescribed Drug Register (PDR) was initiated 
July 1, 2005 and has full coverage of all prescribed drug 
dispenses in Sweden, including prescriptions made in the 
primary healthcare system (22,23). Date of the prescrip-
tion, date of dispense, classification of the drug according 
to the Anatomic Therapeutic Chemical classification 
system and type of care unit prescribing the drug are re-
corded. Information on drugs associated with neuropsychi-
atric morbidity [ie, antidepressants (N06A), anxiolytics 
(N05B), and hypnotics and sedatives (in the paper referred 
to as sleeping pills) (N05C)] was retrieved from 5  years 
before CD diagnosis until October 31, 2018 in each pa-
tient. Also, dispenses of drugs used for hormone replace-
ment were obtained. For comparison, prespecified drugs 
used for common somatic comorbidities were collected; 
antidiabetics including insulin (A10), calcium-channel in-
hibitors (C08), RAS-blockers (C09), and opioids (N02A). 
The PDR was sought for dispenses from 1 year before to 
1  year after the dates of follow-up visits in the pituitary 
register. Two or more dispenses of a drug were considered 
as evidence of drug use. In the 5- year period prior to date of 

diagnosis, 2 or more dispenses of each drug in that period 
were chosen to compare CD patients with their controls.

Swedish National Patient Register
The Swedish National Patient Register collects infor-
mation on diagnostic codes provided at every hospital 
admission, as well as outpatient visits to hospitals in 
Sweden. The inpatient register has from 1987 almost 
complete coverage (99%). Since 2001, outpatient visits 
are also recorded, including day care surgery and psychi-
atric care from both private and public caregivers (24,25). 
Date of visit/admission, type of care provider, and diag-
nostic codes according to the International Statistical 
Classification of Diseases are recorded. In the present 
study, visits to specialized psychiatry, and International 
Statistical Classification of Diseases codes consistent with 
mood/affective disorders and schizophrenia/delusional 
disorders were sought for.

Statistics

Quantitative data are described in terms of median and 
interquartile range (IQR), and nonparametric test (Mann-
Whitney U-test) was used to compare continuous variables. 
Proportions were compared with Fisher’s 2-sided exact 
test. Changes of proportions within a group (ie, at diag-
nosis and 5-year follow-up) were also analyzed with the 
related-samples McNemar change test. Univariable logistic 
regression was performed to calculate odds ratios (OR) 
for each drug/diagnostic code/visit between groups (CD 
vs control), age at diagnosis, and sex. Results were pre-
sented as OR with corresponding 95% confidence interval 
(CI). Kaplan-Meier survival analysis was used to illustrate 
the cumulative incidence of first-time dispense of a drug 
from study start (ie, 5 years before diagnosis). Calculations 
were performed with IBM SPSS Statistics, version 26.0.0. 
P-values < 0.05 were considered as significant.

Results

Study cohort

The total cohort of CD patients consisted of 372 subjects 
diagnosed between 1991 and 2018, 281 (76%) were fe-
males. Median age at diagnosis was 44 (IQR 35-56) years.

Eligible for analysis at diagnosis were 179 patients (139 
females) diagnosed from July 1, 2006 and onward (1 year 
after start of PDR). Median age at diagnosis was 45 (IQR 
35-59) years, median follow-up after time of diagnosis was 
7.0 (IQR 4.0-9.8) years. Pituitary surgery was performed in 
141 (79%) patients, repeat pituitary surgery in 25 (14%), 
and radiotherapy in 16 (9%) patients. Information on 
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tumor size at diagnosis was available in 157 patients; 116 
(74%) had microadenomas (largest diameter < 10 mm or 
not visible), and 41 (26%) had macroadenomas (diam-
eter ≥ 10 mm). The patients were followed longitudinally; 
at 5 and 10 years, 129 and 56 patients, respectively, had a 
follow-up in the SPR.

For analyses of drug use before diagnosis, patients diag-
nosed from July 1, 2010 and onward (5 years after start of 
PDR) were included, n = 103 (Fig. 1).

A cross-sectional analysis included all patients who ful-
filled the criteria of sustained remission and had a valid 
10-year follow-up from 1  year after start of the PDR 
(n = 76). These patients were diagnosed between 1995 and 
2010 and median time in remission was 9.3 years (IQR 8.1-
10.4) (Fig. 1). Seventy-three (96%) had undergone pituitary 
surgery, 20% had repeat pituitary surgery, and 7% radio-
therapy. Tumor size at diagnosis was available in 65 patients; 
78% had microadenomas, and 22% had macroadenomas.

Drug dispenses and visits to specialized 
psychiatry before diagnosis of CD

During the 5-year period before diagnosis, use of anti-
depressants was more common in CD patients (28%) 
compared to controls (15%). Patients with CD also had 
higher use of anxiolytics, sleeping pills, opioids, RAS-
blockers, Ca-inhibitors, and antidiabetics (Table 1). Figure 
2 illustrates the cumulative proportion of CD patients 
and controls with at least 1 dispense of antidepressants, 
anxiolytics, sleeping pills, and opioids from the start of ob-
servation (5 years before diagnosis) to time of diagnosis.

There was no difference in outpatient visits to specialized 
psychiatry between CD and controls (8 vs 4%, ns) in this 
cohort. However, in an analysis including all patients diag-
nosed 5 years after the initiation of the outpatient register 
[ie, after January 1, 2006; n = 189; females n = 147, median 

age at diagnosis 44 years (IQR 35-59)], visits to a psych-
iatrist 5 years prior to diagnosis were more common in CD 
patients (10%) compared to controls (5%), OR 2.0 (95% 
CI 1.1-3.4, P = 0.022).

The inpatient register has good coverage from 1987, and 
all patients were included in this analysis. Of 372 patients 
with CD, 4 (1.1%) had been admitted to hospital for treat-
ment of psychotic disorders, and 3 (0.8 %) for depression. 
In comparison, 3 (0.2%) and 9 (0.6%) of 1488 (P = 0.033 
and ns, respectively) of the controls had been admitted for 
the same reasons.

Drug dispenses at diagnosis and 5- and 10-year 
follow-up

Drug dispenses in CD patients
The use of antidepressants remained the same at the 3 time 
points: 26% at diagnosis, 26% at 5  years, and 23% at 
10 years. There were no changes of dispenses for sleeping 
pills, anxiolytics, and opioids at diagnosis and at 5-year 
follow-up, whereas the use of RAS-blockers, Ca-inhibitors, 
and antidiabetics decreased (2-sided Fisher’s exact test, 
Fig. 3; Table 2). The same results were found when the 
McNemar change test was employed to compare the paired 
samples of CD patients included at both diagnosis and 
5-year follow-up, with the exception of anxiolytics, which 
decreased (P = 0.049).

At 5-year follow-up, 34/129 (26%) CD patients were 
on antidepressants. Eighteen of these (15 in remission) had 
been on treatment since diagnosis whereas 16 (13 in re-
mission) had started treatment at median 2.4 (minimum-
maximum 1.1-4.5) years after diagnosis. Nine out of 27 
patients who were on antidepressants at diagnosis were 
able to discontinue treatment before the 5-year follow-up 
(2 were not in remission).

Table 1. Drug dispenses during the 5 years prior to diagnosis of CD

CD, n (%) Controls, n (%) OR (95% CI) P-value

Total n 103 412   
Antidepressants 29 (28) 62 (15) 2.2 (1.3-3.7) 0.002
Anxiolytics 22 (21) 35 (8.5) 2.9 (1.6-5.3) <0.001
Sleeping pills 21 (20) 45 (11) 2.1 (1.2-3.7) 0.011
≥1 psychotropic drug 43 (42) 94 (23) 2.4 (1.5-3.8) <0.001
≥2 psychotropic drugs 19 (18) 37 (9) 2.3 (1.3-4.2) 0.007
Opioids 42 (41) 55 (13) 4.5 (2.8-7.3) <0.001
Ca-inhibitors 37 (36) 25 (6.1) 8.7 (4.9-15.4) <0.001
RAS-blockade 57 (55) 48 (12) 9.4 (5.8-15.4) <0.001
Both Ca-inhibitors and RAS-blockade 33 (32) 18 (4) 10.3 (5.5-19.3) <0.001
Antidiabetics including insulin 20 (19) 18 (4.4) 5.3 (2.7-10.4) <0.001

Psychotropic drugs refer to antidepressants, anxiolytics, and sleeping pills in combination. Drug dispense defined as ≥2 dispenses during the 5-year period. OR, 
univariable logistic regression (CD vs control) for each drug with corresponding 95% CI and P-values.
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Influence of remission status
Biochemical remission at 5-year follow-up was achieved 
in 110/129 (85%), not achieved in 15 (12%), and re-
mission status was unknown in 4 cases. CD patients not 
in remission, compared to those in remission, showed 
no differences in use of antidepressants, anxiolytics, 

sleeping pills, opioids, RAS-blockers, and antidiabetics, 
while use of Ca-inhibitors was higher in patients not in 
remission (27 vs 6%, P = 0.019). At 10-year follow-up 
52/56 (93%) were in biochemical remission, 3 (5%) were 
not in remission, and in 1 patient remission status was 
unknown.

Figure 3. Proportions of CD patients with drug dispenses at diagnosis and 5- and 10-year follow-up. Difference of proportions were tested with Fisher 
exact 2-sided test at 2 levels: diagnosis vs 5-year and diagnosis vs 10-year, respectively. Only significant changes are indicated: *P-value < 0.05; 
**P-value < 0.01; ***P-value < 0.001.

Figure 2. Cumulative proportion of subjects (CD n = 103, controls n = 412) with first drug dispense from start of observation (5 years before) to date 
of diagnosis. x-axis: years before diagnosis; y-axis: proportion of patients. P-values refer to log rank (Mantel-Cox).
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Influence of age and sex in CD patients
At 5-year follow-up, but not at diagnosis, older age cor-
related to use of antidepressants (OR 1.03; 95% CI 1.01-
1.06, P = 0.02), but not to anxiolytics or sleeping pills.

At 5-year follow-up, but not at diagnosis, women had 
higher use of antidepressants compared to men (32/105 vs 
2/24, P = 0.038).

Drop-out analysis
There were no significant differences in age or sex in CD 
patients who were lost to follow-up at 5 and 10 years after 
diagnosis (Fig. 1). Out of 24 CD patients who were lost at 
5-year follow-up, 10 (42%) used antidepressants at diag-
nosis, compared to 27/129 (25%) of those who completed a 
5-year follow-up (P = 0.039).

Table 2. Drug dispenses at diagnosis, and 5- and 10-year follow-up

CD all n 
(%)

Controls 
n (%)

OR (95%CI) P CD in remis-
sion n (%)

Controls 
n (%)

OR (95%CI) P-value

At diagnosis         
 Total n 179 716       
 Antidepressants 47 (26) 95 (13) 2.3 (1.6-3.5) <0.001     
 Anxiolytics 30 (17) 35 (4.9) 3.9 (2.3-6.6) <0.001     
 Sleeping pills 40 (22) 51 (7.1) 3.8 (2.4-5.9) <0.001     
 ≥1 psychotropic drug 74 (41) 130 (18) 3.2 (2.2-4.5) <0.001     
 ≥2 psychotropic drugs 29 (16) 40 (6) 3.3 (2.0-5.4) <0.001     
 Opioids 57 (32) 49 (6.8) 6.4 (4.1-9.8) <0.001     
 Ca-inhibitors 60 (34) 40 (5.6) 8.5 (5.5-13.3) <0.001     
 RAS-blockade 97 (54) 72 (10) 10.6 (7.2-15.5) <0.001     
 Both Ca-inhibitors and RAS-

blockade
47 (26) 22 (3) 11.2 (6.6-19.3) <0.001     

 Antidiabetics including insulin 47 (26) 30 (4.2) 8.1 (5.0-13.4) <0.001     
5-year follow-up         
 Total n 129 503   110 429   
 Antidepressants 34 (26) 65 (13) 2.4 (1.5-3.9) <0.001 28 (26) 53 (12) 2.4 (1.5-4.1) 0.001
 Anxiolytics 12 (9.3) 31 (6.2) 1.6 (0.8-3.1) 0.21 10 (9.1) 27 (6.3) 1.5 (0.7-3.2) 0.303
 Sleeping pills 28 (22) 41 (8.2) 3.1 (1.9-5.3) <0.001 22 (20) 37 (8.6) 2.3 (1.5-4.7) 0.001
 ≥ 1 psychotropic drug 44 (34) 91 (18) 2.3 (1.5-3.6) <0.001 35 (32) 76 (18) 2.2 (1.4-3.5) 0.001
 ≥ 2 psychotropic drugs 23 (18) 36 (7) 2.8 (1.6-5.0) <0.001 19 (17) 31 (7) 2.7 (1.5-5.0) 0.002
 Opioids 31 (24) 41 (8.2) 3.6 (2.1-6.0) <0.001 25 (23) 31 (7.2) 3.8 (2.1-6.7) <0.001
 Ca-inhibitors 13 (10) 35 (7.0) 1.5 (0.8-2.9) 0.236 6 (5.5) 28 (6.5) 0.8 (0.3-2.1) 0.68
 RAS-blockade 35 (27) 80 (16) 2.0 (1.3-3.1) 0.004 27 (25) 65 (15) 1.8 (1.1-3.0) 0.021
 Both Ca-inhibitors and RAS-

blockade
7 (5) 21 (4) 1.3 (0.5-3.2) 0.539 3 (3) 18 (4) 0.6 (0.2-2.2) 0.481

 Antidiabetics including insulin 16 (12) 22 (4.4) 3.1 (1.6-6.1) 0.001 14 (13) 18 (4.2) 3.3 (1.6-6.9) 0.001
10-year follow-up         
 Total n 56 214   52 198   
 Antidepressants 13 (23) 32 (15) 1.7 (0.8-3.6) 0.143 12 (23) 30 (15) 1.7 (0.8-3.6) 0.177
 Anxiolytics 3 (5.4) 12 (5.6) 1.0 (0.3-3.5) 0.942 3 (5.8) 11 (5.6) 1.0 (0.3-3.9) 0.952
 Sleeping pills 9 (16) 22 (10) 1.7 (0.7-3.9) 0.23 9 (17) 20 (10) 1.9 (0.8-4.4) 0.154
 ≥1 psychotropic drug 17 (30) 44 (21) 1.7 (0.9-3.3) 0.121 16 (31) 40 (20) 1.8 (0.9-3.5) 0.107
 ≥2 psychotropic drugs 7 (13) 19 (9) 1.5 (0.6-3.7) 0.416 7 (14) 18 (9) 1.6 (0.6-4.0) 0.353
 Opioids 8 (14) 20 (9.3) 1.6 (0.7-3.9) 0.284 8 (15) 18 (9.1) 1.8 (0.7-4.5) 0.191
 Ca-inhibitors 7 (13) 12 (5.6) 2.4 (0.9-6.4) 0.08 6 (12) 12 (6.1) 2.0 (0.7-5.7) 0.181
 RAS-blockade 12 (21) 32 (15) 1.6 (0.7-3.3) 0.245 9 (17) 30 (15) 1.2 (0.5-2.7) 0.703
 Both Ca-inhibitors and RAS-

blockade
4 (7) 10 (5) 1.6 (0.5-5.2) 0.461 3 (6) 10 (5) 1.2 (0.3-4.3) 0.836

 Antidiabetics including insulin 9 (16) 4 (1.9) 10.1 (3.0-34.0) <0.001 8 (15) 4 (2.0) 8.8 (2.5-30.6) 0.001

Psychotropic drugs refer to antidepressants, anxiolytics, and sleeping pills in combination. Drug dispense defined as ≥ 2 dispenses ± 1 year in relation to each date 
of follow-up. OR, univariable logistic regression (CD vs control) for each drug with corresponding 95% CI and P-values.
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Table 3. Drug dispenses in CD patients in sustained long-term remission for median 9.3 years

CD n (%) Controls n (%) OR (95% CI) P-value

Total n 76 292   
Antidepressants 19 (25) 41 (14) 2.0 (1.1-3.8) 0.023
Anxiolytics 9 (12) 18 (6) 2.1 (0.9-4.8) 0.097
Sleeping pills 17 (22) 31 (11) 2.4 (1.3-4.7) 0.008
≥1 psychotropic drug 27 (36) 60 (21) 2.1 (1.2-3.7) 0.007
≥2 psychotropic drugs 15 (20) 23 (8) 2.9 (1.4-5.8) 0.003
Opioids 9 (12) 29 (10) 1.2 (0.6-2.7) 0.626
Ca-inhibitors 7 (9) 24 (8) 1.1 (0.5-2.7) 0.782
RAS-blockade 15 (20) 40 (14) 1.6 (0.8-3.0) 0.191
Both Ca-inhibitors and RAS-blockade 7 (9) 14 (5) 2.0 (0.8-5.2) 0.146
Antidiabetics including insulin 11 (15) 11 (4) 4.3 (1.8-10.4) 0.001

Psychotropic drugs refer to antidepressants, anxiolytics and sleeping pills in combination. Drug dispense defined as ≥ 2 dispenses ± 1 year in relation to date of 
follow-up. OR, univariable logistic regression (CD vs control) for each drug with corresponding 95% CI and P-values.

Comparison between CD and controls
When compared to controls, CD patients had a higher use 
of antidepressants, anxiolytics, and sleeping pills at diag-
nosis. At 5-year follow-up, the use of antidepressants and 
sleeping pills remained higher among patients, whereas at 
10-year follow-up, the use of these drugs was not different 
from the control group (Table 2).

CD patients in remission also had higher use of anti-
depressants and sleeping pills at 5-year follow-up 
compared to controls, but not at 10-year follow-up  
(Table 2).

Cross-sectional analysis of patients in sustained 
long-term remission

Seventy-six patients in remission for median 9.3 (IQR 8.1-
10.4) years were analyzed. In comparison to controls, CD 
patients had a higher use of antidepressants (25 vs 14%) 
and sleeping pills (22 vs 11%). Use of antidiabetics was 
significantly increased but use of anxiolytics, opioids, RAS-
blockers, and Ca-inhibitors was not (Table 3).

Replacement therapy for pituitary hormones in patients 
with sustained long-term remission
At the follow-up of patients in sustained long-term remis-
sion 29/76 (38%) were on cortisol replacement therapy, 
26 (34%) on thyroid hormone replacement, 8 (11%) on 
growth hormone replacement, and 4 (5%) were taking 
desmopressin. Six of 14 men (43%) had dispenses of an-
drogens. Of patients with cortisol replacement therapy, 
9/29 (31%) vs 10/47 (21%) without cortisol replacement 
used antidepressants (ns), and 10/29 (35%) vs 7/47 (15%) 
used sleeping pills (ns). Replacement with thyroid hor-
mones, growth hormone, and androgens did not correlate 
to use of psychotropic drugs.

Discussion

Glucocorticoid excess has a major impact on the human 
brain with accompanying neuropsychiatric consequences 
(26). In patients with CD, the mental consequences of 
hypercortisolism have not been fully addressed, and the re-
versibility after cure is debated. Prior longitudinal studies 
may have underestimated the true burden of the neuro-
psychiatric consequences after remission (8,9,15). We 
hypothesized that most CD patients with depression, in-
somnia, and anxiety would primarily consult with their 
general practitioner with a resulting psychiatric diagnosis 
only in the severe cases. In the present longitudinal study, 
we investigated psychiatric morbidity, as mirrored in the 
use of psychotropic drugs, in a large cohort of CD patients. 
The results showed a doubled or higher rate of dispenses of 
antidepressants, anxiolytics, and sleeping pills before diag-
nosis and in active disease, compared to matched controls. 
Regardless of remission status dispenses of antidepressants 
in CD patients remained at nearly the same rate, of about 
25%, during the study. In accordance with previous pro-
spective studies (7-9,15,27), some patients seemed to im-
prove; however, at 5-year follow-up, 66% of the patients 
who were on treatment with antidepressant drugs at diag-
nosis had continued therapy, and 16 of 129 (12%) had 
started antidepressant therapy after diagnosis. In contrast 
to psychotropic drugs, dispenses of drugs for hyperten-
sion and diabetes dropped markedly from diagnosis to the 
5-year follow-up. At the 10-year follow-up, use of anti-
depressants in CD patients was unchanged compared to at 
diagnosis and 5 years thereafter and was not significantly 
higher than in controls. However, in the cross-sectional 
analysis of the larger group of patients with sustained re-
mission, use of antidepressants was higher in CD patients 
[OR 2.0 (95% CI 1.1-3.8)]. The larger number of patients 
in the cross-sectional analysis most likely explains the 
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difference in significance levels; the earlier years of diag-
nosis may possibly contribute. Hence, our results under-
score that although somatic comorbidities improve after 
remission, many patients with CD will have persistent 
mental health problems. The present findings support 2 
previous cross-sectional studies in which increased preva-
lence of psychopathology and cognitive impairment was 
found after remission for 11 (range 1-32), and 13 (range 
5-19) years, respectively (16,18). The underlying mechan-
isms of incomplete recovery are not fully understood. The 
brain is rich in glucocorticoid and mineralocorticoid recep-
tors, both activated by cortisol (28), and neurotoxic effects 
of chronic hypercortisolism have been demonstrated in 
animal models (29). Brain imaging studies in patients with 
hypercortisolism suggest persisting effects following treat-
ment (30,31).

Little is known about quality of sleep after long-term 
remission of CD. Starkman et al reported middle insomnia 
(awakening at least once during the night) in 24/35 patients 
with active Cushing’s syndrome of which 15/24 (62%) im-
proved following treatment (7,27). In the present study, the 
use of sleeping pills was at the same rate (22%) at diag-
nosis, at 5-year follow-up, and in patients with sustained 
long-term remission.

Use of opioids was a secondary outcome variable. In 
2 other studies, CD patients have reported more bodily 
pain (17,19). Osteoporotic vertebral and rib fractures are 
common in CD (2), which could contribute the higher use 
of opioids in the present cohort. Our data indicate that se-
vere pain may be a substantial problem in CD and persist 
despite many years of biochemical remission. Yet this topic 
is seldom addressed in treatment guidelines (32).

Higher urinary cortisol levels at diagnosis, older age, 
and female sex have been associated to depression in CD 
patients (12). At 5-year follow-up, but not at diagnosis, 
older age and female sex predicted use of antidepressants 
in CD patients in the present study. Also, delay of diag-
nosis has been correlated to depression in patients with 
CS in remission (6,33). In a recent meta-analysis the 
mean time from first symptom to diagnosis in CD was 
38 months (34). Our data suggest that neuropsychiatric 
symptoms start several years before the diagnosis is estab-
lished indicating a longer time of unrecognized disease. 
Most patients consult several specialists prior to a correct 
diagnosis (35,36). Psychiatric symptoms might be the first 
sign of CD (15), but patients without obvious signs of 
glucocorticoid excess may not undergo evaluation for CD, 
and undiagnosed hypercortisolism is occasionally misin-
terpreted as major psychiatric disease, such as psychosis 
and severe depression (37). In the present study relatively 
few patients, 7 of 372 (1.9%), were admitted for in-ward 

psychiatric treatment before diagnosis of CD, and 10% 
had been in contact with the outpatient psychiatry. Thus, 
most psychotropic drugs had not been prescribed by 
psychiatrists.

The study has some limitations. For some analyses, es-
pecially the comparisons between the sexes, patients in 
remission and not in remission, and the influence of pitu-
itary hormone replacement, the number of patients with 
dispensed drugs was small in either of the groups, and 
firm conclusions were not feasible. The time period during 
which CD patients might have been hypocortisolemic and 
the potential influence of adrenal insufficiency on the use 
of psychotropic drugs could not be evaluated in the study. 
Frequencies of psychotropic drug dispenses may not be 
equivalent to the prevalence of overt psychiatric disorders. 
However, in our opinion, dispenses of psychotropic drugs 
can be useful as an indicator of mental health and offer a 
more complete picture of such problems. A strength in re-
gards of morbidity before diagnosis is that the study design 
diminished the risk of recall bias, a common problem in 
retrospective studies using interviews or inquiries.

In conclusion, this nationwide register-based study 
shows that use of psychotropic drugs in CD patients in-
creases from several years before diagnosis. Regardless of 
remission status, psychotropic drug use remains elevated 
suggesting persisting negative effects on mental health. 
Efforts to achieve earlier diagnosis of CD is mandatory and 
should include an increased attention to neuropsychiatric 
symptoms as an important part of the disease. The study 
also highlights the need for long-term monitoring of mental 
health in CD patients.
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