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ORIGINAL REPORT

SIGNIFICANCE
Fumaric acid esters are an established systemic treatment 
option for psoriasis patients. However, unwanted side ef-
fects frequently lead to premature therapy discontinua-
tion. Thus, we investigated whether psoriasis patients with 
depressive symptomatology – a common comorbidity of 
psoriasis – are more likely to discontinue therapy with fu-
maric acid esters compared with patients without evidence 
of depression. We found that depressive patients showed 
a higher probability of discontinuing treatment because 
of subjectively experienced treatment side effects, which 
could be due to increased introspection and somatization 
associated with depression. Future studies should aim at 
employing interventions to avoid premature therapy dis-
continuation in these patients.

Discontinuation of Fumaric Acid Esters is Affected by Depressive 
Symptomatology: A Retrospective Analysis
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Fumaric acid esters (FAEs) remain a widespread the-
rapy option for moderate-to-severe psoriasis. Howe-
ver, drug survival of FAEs is limited by adverse events 
(AEs) or inadequate treatment response. Depres-
sive disturbances are highly prevalent in psoriasis 
patients and are hypothesized to be associated with 
the reporting of AEs and therapy discontinuation. This 
study’s aim was to analyze whether psoriasis patients 
with comorbid depressive symptomatology are more 
likely to discontinue treatment with FAEs due to AEs 
and/or inadequate treatment response. Data were 
retrospectively extracted from the records of patients 
starting therapy with FAEs in the Department of Der-
matology, University Hospital Essen, Germany bet-
ween 2017 and 2022, covering the first 52 weeks of 
treatment. Psoriasis severity and depressive sympto-
matology, as well as AEs and therapy discontinuation, 
were analyzed. Psoriasis patients (N = 95, 47.37% 
female) with depressive symptomatology (42.11%) 
were more likely to discontinue therapy due to patient-
reported AEs, while the total number of reported AEs 
was not associated with depression. The results sup-
port the hypothesis that among psoriasis patients with 
depressive symptoms, the associated introspection 
and somatization may result in increased sensitivity 
for AEs and thus in quicker therapy discontinuation. 
In these patients, the occurrence of nocebo effects 
should be minimized, e.g. by special communication 
techniques.
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Almost 3% of the total western population suffers 
from psoriasis, a chronic inflammatory disease as-

sociated with typical erythematosquamous skin plaques 
(1). In parallel to the increasing scientific understanding 
of psoriasis as a systemic inflammatory disease, various 
comorbidities are known to occur in addition to the clas-
sic skin symptoms (2). For instance, psoriatic arthritis is 

reported to be present in about 30% of psoriasis patients. 
Further, several epidemiological studies demonstrated 
an increased prevalence of cardiovascular and cardio-
metabolic risk factors such as arterial hypertension (3), 
obesity (4, 5), insulin resistance (6), or diabetes mellitus 
(7). Psychological comorbidities like depression and 
anxiety, as well as suicidal ideation and behavior, are 
also frequently associated with psoriasis (8–11).

Fortunately, many different systemic therapy op-
tions are available nowadays to treat psoriasis (12, 13). 
Modern biologics have been shown to be highly effec-
tive; however, these medications are expensive and can 
place a high financial burden on the healthcare system, if 
frequently and irrationally prescribed (14, 15). Fumaric 
acid esters (FAEs) remain an appropriate and much more 
cost-effective therapy option for patients with moderate 
to severe psoriasis (12). For example, the annual therapy 
costs of FAEs such as Skilarence® amount to about 
€5,800 per patient in Germany and are thus significantly 
lower than those of biologics, which can amount to up 
to more than €20,000 annually (16).

However, the occurrence of adverse events (AEs) such 
as gastrointestinal side effects or flushing symptoms, and 
also an inadequate response to treatment with FAEs, can 
lead to discontinuation of therapy in a significant propor-
tion of patients. In the “BRIDGE” study, which paved the 
way for the approval of FAEs in Europe, approximately 
23% of patients receiving FAEs discontinued treatment 
due to AEs within the 16-week follow-up time of the 
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study (17). Real-world data from Ireland showed a 4-year 
drug survival of FAEs of 60% (18). In this study, 40% of 
all patients analyzed terminated therapy due to a lack of 
efficacy and 47% because of side effects such as gastro-
intestinal symptoms (27%). Treatment discontinuation 
was most common in the first year after therapy initiation 
(18). More recent data showed somewhat increased rates 
of discontinuation, with drug survival ranging from 51% 
to 55% (19, 20).

As these frequent terminations of therapy with FAEs 
pose a burden both for patients and for the health system, 
evaluation of the risk factors and reasons for therapy 
terminations is needed. 

An established reason for the occurrence of side ef-
fects in many therapies are so-called nocebo effects. The 
term “nocebo effect” generally describes the appearance 
of AEs that cannot be traced back to an administered 
drug – a frequent observation in the placebo arms of 
clinical trials (21). In particular, patients with psychiatric 
disorders such as depression or anxiety – both frequent 
comorbidities of psoriasis – have been shown to display 
an increased risk of nocebo effects (8–11, 22). These 
nocebo effects may lead to an increased perception of 
especially subjective therapeutic side effects and faster 
therapy termination by patients (23). Apart from not 
recommending systemic treatments with brodalumab 
and apremilast, neither the German nor the European 
guideline favors any specific systemic therapy for pso-
riasis patients with depression (24, 25). In addition, data 
suggest that women may be more susceptible to nocebo 
effects and less tolerant of side effects (22, 26).

Based on the assumption that a depressive sympto-
matology may foster nocebo effects, this study aimed 
to investigate to what extent psoriasis patients with a 
comorbid depressive symptomatology were more likely 
to discontinue treatment with FAEs due to inadequate 
treatment response and/or due to occurrence of AEs.

MATERIALS AND METHODS

Ethics

The study was approved by the institutional ethics committee of 
the University of Duisburg-Essen (21-10348-BO) and conducted 
in accordance with the Declaration of Helsinki.

Data collection

Data were extracted from the records of patients starting therapy 
with FAEs at the Department of Dermatology, University Hospital 
Essen, Germany between April 2017 and March 2022. Relevant 
data included demographic information, information on the exis-
tence of a comorbid depression, and information concerning the 
patients’ psoriasis severity at the beginning and end of therapy, 
the occurrence of AEs, and the circumstances of possible therapy 
discontinuation. The observed period for each patient included 
the first 52 weeks of treatment, as previous studies could show 
that the majority of treatment discontinuations occurred within 
this time frame (18). 

Within the clinical routine, depressive symptoms were assessed 
using either the Two Questions Test (TQT [27–29]) or the Beck 
Depression Inventory II (BDI [30]). In the TQT, which is also 
known as the Whooley Questions, patients need to answer the 
following questions with yes or no: “Have you frequently felt 
dejected, sad, glum or hopeless during the past month?” and “Have 
you taken significantly less pleasure and joy in things, which you 
otherwise enjoy doing, over the past month?”. The test was found 
to possess a high sensitivity of 95% and a moderate specificity of 
65% (31). The BDI consists of 21 questions with four possible 
answers and is an established tool with good psychometric pro-
perties (32, 33). We assumed a depressive symptomatology (for 
reasons of simplicity hereafter termed “depression”) if at least one 
of the following criteria was present: (i) depression recorded as a 
comorbidity, (ii) a score of at least one point on the TQT, or (iii) 
a score of at least 11 points on the BDI. 

The severity of skin lesions was documented using the Psoriasis 
Area and Severity Index (PASI [34]). Potential AEs of therapy were 
labeled as “reported” when stated by the patients or “observed” 
when detected in the patients’ blood work. 

Data analysis

Data was compiled using IBM SPSS Statistics (version 27; IBM 
Corp, Armonk, NY, USA) and analyzed in R (version 4 [35]). 
Power analyses were performed using G*Power (version 3.1) (36). 
Figures were created using the R package ggplot2 (37). 

The association between “depression” and sex on the one hand 
and treatment discontinuation on the other hand was analyzed 
employing logistic regression. Discontinuation of therapy due 
to inadequate response was objectified by non-achievement of a 
PASI75 response (12). 

To better illustrate the interaction of treatment discontinuation 
and depressive symptomatology, descriptive data were presented 
for three different levels of depression severity: a “low depres-
sion threshold” group included all patients meeting the following 
criteria: (i) depression recorded as a comorbidity, or (ii) at least 
1 point on the TQT, or (iii) at least 11 points on the BDI. “High 
depression threshold” included patients for whom at least 1 of 
the following criteria was met: (i) depression recorded as a co-
morbidity, (ii) a score of 2 points on the TQT, or (iii) a score of 
at least 18 points on the BDI. A third group called “diagnosed 
depression” consisted only of those patients for whom a depres-
sion was registered as a comorbidity. All patients who met none 
of the criteria for “low depression threshold” were included in a 
“no evidence of depression” group. 

RESULTS

Sample
In total, 98 patients who started treatment with FAEs were 
identified. All patients received FAEs as a first-line sys-
temic therapy and none suffered from psoriatic arthritis. 
N = 3 patients had to be excluded from the analysis, as 
their files were incomplete, resulting in a final sample of 
N = 95 patients (47.37% female). Sample characteristics 
are illustrated in Table I. Information on baseline depres-
sion status was available for all included patients. At 
baseline, 10.53% of patients presented with a diagnosis 
of comorbid depression. The criterion of “depression” 
as defined earlier was met by 42.11% of patients. At 
baseline, seven patients were taking antidepressants, in-
cluding venlafaxine (N = 2), sertraline (N = 2), fluoxetine 
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(N = 1), agomelatine (N = 1), and citalopram (N = 1). An 
overview of the other comorbidities of the patients can 
be found in Table II. 

Description of treatment discontinuation

N = 60 (63.16%) patients discontinued treatment within 
the first 52 weeks after initiation. The most common rea-
son for treatment discontinuation was the occurrence of 
AEs (70.00%), followed by inadequate treatment respon-
se (15.00%). In 8.33% of patients, a combination of both 
AEs and an inadequate response led to discontinuation of 
FAEs and for 6.67% there were other reasons (such as a 
planned pregnancy). Time until treatment discontinuation 
was shortest for those patients who discontinued due to 
AEs. There was no influence of “depression” or sex on 
the chances of discontinuing treatment when analyzed 
independently of the reasons (results in Table III).

Analysis of treatment discontinuation due to 
inadequate response

Of those patients discontinuing treatment due to inade-
quate treatment response, none had reached a PASI75 
reduction at discontinuation. Thus, we can assume 
that all discontinuing patients showed an objectively 
inadequate treatment response. The influence of the 
predictors “depression” and sex on the discontinuation 
due to inadequate response was analyzed using logistic 
regression. There was neither a significant effect of 
“depression” (z = 0.13, n.s,) or sex (z = –1.32, n.s.), nor a 
significant interaction effect of the two factors (z = 0.25, 

n.s.). The model effect size expressed as Nagelkerke’s 
R² (R²N) was 0.043, indicating that 4.3% of the variance 
in therapy discontinuation was explained by the model. 
Descriptively, the odds of treatment discontinuation 
were slightly increased for patients with “depression” 
(OR = 1.09, 95% CI [0.28, 3.89], power = 0.05) and 
decreased for women (OR = 0.38, 95% CI [0.07, 1.46], 
power = 0.45) (Fig. 1).

Analysis of treatment discontinuation due to observed 
adverse events
The two factors “depression” and sex could not signi-
ficantly predict treatment discontinuation due to AEs 
observed in the patients’ blood work, with z = –1.43 (n.s.) 
for “depression”, z = –0.48 (n.s.) for sex, and z = 0.97 
(n.s.) for their interaction effect. The model effect size 
was R²N = 0.050. Here, the descriptive results indicate 
slightly decreased odds of treatment discontinuation in 
patients with “depression” (OR = 0.21, 95% CI [0.01, 
1.27], power = 0.63) as well as in women (OR = 0.72, 
95% CI [0.17, 2.63], power = 0.10) (Fig. 2).

Analysis of treatment discontinuation due to reported 
adverse events
The most commonly reported AEs were gastrointestinal 
symptoms (N = 61). A full list can be found in Table IV. 
There was a statistically significant effect of “depression” 
on the discontinuation due to reported AEs (z = 2.28, 
p = 0.023), with patients suffering from ”depression“ 
showing increased odds of treatment discontinuation 
(OR = 4.57, 95% CI [1.26, 17.78], power = 0.92). Sex 
did not significantly affect treatment discontinuation 
(z = 1.22, n.s.) and there was no significant interaction 
effect (z = –1.08, n.s.). Descriptively, the odds of discon-

Table I. Sample characteristics at baseline

All patients
n = 95

No evidence of 
depressiona

n = 55

Low depression 
thresholdb

n = 40

High depression 
thresholdc

n = 35

Diagnosed 
depression
n = 10

Female, % 47.37 36.36 62.50 68.57 70.00
Age, years, median (range) 47.86 (16.72–80.19) 51.62 (16.72–78.20) 36.16 (18.02–80.19) 36.70 (18.02–80.19) 40.63 (21.32–75.27)
Disease duration of psoriasis, years, 
median (range)

6.00 (0.00–56.00) 5.50 (0.00–56.00) 7.00 (0.00–26.00) 6.00 (0.00–26.00) 3.00 (0.0–26.00)

PASI, median (range) 8.30 (1.20–22.70) 8.82 (1.20–22.00) 8.00 (1.50–22.70) 7.80 (1.50–22.70) 5.85 (2.00–22.70)
DLQI, median (range) 14.00 (1.00–29.00) 11.00 (1.00–26.00) 16.95 (3.00–29.00) 18.00 (4.00–29.00) 18.67 (4.00–29.00)

aPatients with 0 points on the Two Questions Test (TQT), < 11 points on the Beck Depression Inventory (BDI), and no diagnosis of depression. bPatients with at least 1 
point on the TQT, 11 points on the BDI, or diagnosed depression. cPatients with 2 points on the TQT, 18 points on the BDI, or diagnosed depression.
PASI: Psoriasis Area and Severity Index; DLQI: Dermatological Life Quality Index; n: number of patients on whom this information was provided in the files.

Table III.  Influence of “depression” and sex on treatment 
discontinuation irrespective of reasons

z p OR 95% CI of OR

“Depression” 0.22 0.823 1.09 [0.28, 3.89]
Sex –0.97 0.334 0.39 [0.08, 1.46]
“Depression” * Sex 1.11 0.267 1.30 [0.18, 10.82]

Model effect size R²N = 0.055. 
R²N: Nagelkerke’s R²; OR: odds ratio; CI: confidence interval; “depression”: as 
defined in the methods.

Table II. Reported comorbidities

Group of comorbidities Percentage of sample

Cardiovascular diseases 26.53%
Metabolic disorders 11.22%
Obesity 7.14%
Pulmonary diseases 7.14%
State after infectious disease 7.14%
Chronic inflammatory disease 6.12%
Diabetes mellitus type II 5.10%
Psychiatric (other than depression) 5.10%
History of cancer 5.10%
Autoimmune disease 3.06%
Migraine and headaches 2.04%
Other 12.24%
No comorbidities 51.02%

http://medicaljournalssweden.se/actadv
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tinuation were increased in women (OR = 2.15, 95% CI 
[0.62, 7.59], power = 0.37). The model effect size was 
R²N = 0.106. For a visualization, see Fig. 3.

In an additional logistic regression analysis, the ef-
fect of “depression” and sex on the actual occurrence of 
reported AEs was analyzed. There was no significant as-
sociation between AEs and “depression” or between sex 
and AEs (z = 1.17, n.s.; z = 0.92, n.s., respectively). The 
interaction effect of “depression” and sex was also not 
statistically significant (z = 0.90, n.s.). On a descriptive 
level, there was an increase in the odds of reported AEs 
in both patients suffering from “depression” (OR = 2.36, 
95% CI [0.61, 11.80]) and women (OR = 1.77, 95% CI 
[0.54, 6.48]) with an effect size of R²N = 0.162. 

To illustrate the effect of depressive symptoms on treat-
ment discontinuation due to reported AEs, the probability 
of discontinuation was calculated for five different groups 
as illustrated in Fig. 4. This analysis found an increased 

probability of discontinuation in the more severe cases 
of depressive symptomatology.

DISCUSSION

The aim of the present work was to analyze a possible 
association between the presence of increased depressive 
symptomatology and an elevated rate of discontinua-
tion of therapy with FAEs due to side effects possibly 
mediated by nocebo effects. With this aim, data from 
patient records were analyzed retrospectively, taking 
into account a possible termination of FAE therapy and 
the reasons for termination, as well as patients’ depres-
sive symptoms and clinician-assessed treatment success. 

Following the initial hypothesis, our data indicate that 
patients with depression are more likely to discontinue 
therapy due to reported AEs such as gastrointestinal 
symptoms or flushing. Therapy discontinuation following 
clinician-observed AEs in the patients’ blood work or 
discontinuation due to inadequate treatment response on 
the other hand were not affected by patients’ depressive 

Table IV. Reported adverse events

Adverse event N

Gastrointestinal symptoms 61
Flushing 31
Headache 7
Fatigue 6
Itch 2
Burning sensation of the skin 2
Circulatory problems 2
Nephrolithiasis 1
Faecal occult blood 1
Allergic reaction 1
Fever 1
Chills 1
Sweating 1
Arterial hypertension 1
Loss of strength 1
Shortness of breath 1

N: number of patients reporting the symptom.

Fig. 3. Discontinuation due to reported adverse event (AEs). Patients 
showing evidence of depression were significantly more likely to discontinue 
treatment due to patient-reported AEs. Patients’ sex did not influence this 
likelihood, nor was there a significant interaction effect of the two factors.  
n.s.: not statistically significant. *p-value < 0.05. White numbers within 
columns represent the sample size of each group.

Fig. 2. Discontinuation due to observed adverse event (AEs). Patients 
with or without evidence of depression as well as male and female patients 
did not statistically differ with regard to their likelihood to discontinue 
treatment due to clinician-observed AEs. There was no significant interaction 
effect of the two factors. n.s.: not statistically significant. White numbers 
within columns represent the sample size of each group.

Fig. 1. Discontinuation due to inadequate treatment response. 
Patients with or without evidence of depression as well as male and female 
patients did not statistically differ with regard to their likelihood to discontinue 
treatment due to inadequate treatment response. There was no significant 
interaction effect of the two factors. n.s.:  not statistically significant. White 
numbers within columns represent the sample size of each group.

http://medicaljournalssweden.se/actadv
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symptomatology. The observed effect could either result 
from an increment in the occurrence of reported AEs in 
depressed patients, or, alternatively, from an increase in 
therapy discontinuations despite similar rates of AEs. Our 
analysis could not find any evidence of an increment in 
reported symptoms in said patients, suggesting that the 
mechanism might actually be that of perception and tole-
rance of AEs. On the one hand, patients with depression 
tend towards intensified introspection and somatization 
(38), which could affect the perception of AEs. On the 
other hand, depression is a well-known risk factor for 
non-adherence. For example, one meta-analysis found a 
threefold increased risk of non-adherence in the cohort 
analyzed (39). In the case of our sample, it is conceivable 
that the combination of mental distress in addition to the 
experience of AEs might be too much to bear, leading to 
quicker therapy discontinuations.

Depressive symptoms themselves might also lead to 
therapy recommendations being harder to implement, 
resulting in less competent coping with and tolerance 
of AEs. However, as no comparable studies have been 
published so far, the question whether the rate of report
ed symptoms themselves or only the rate of resulting 
discontinuations is increased in this patient cohort needs 
further validation in future studies. With a rate of treat-
ment discontinuation of over 60%, the drug survival in 
this study is significantly worse than in the real-world 
data from Ireland presented earlier (18). However, more 
recent studies report a generally decreased drug survi-
val of 51% and 55% (19, 20). This decrease may be 
the result of adjusted therapy recommendations, which 
make the prescription of a biologic easier for clinicians 

(12). In addition, the Department of Dermatology at the 
University Hospital Essen is a tertiary specialist center 
for the treatment of psoriasis, which may be associated 
with an accumulation of complex cases, contributing to 
even worse drug survival. 

As the presented data are based on a retrospective ana-
lysis of patient records, our data have certain limitations. 
On the one hand, we do not know how the medication was 
initially presented – FAEs may have been presented as a 
“first try” before the prescription of a biologic, resulting 
in dampened expectations by patients, which may in turn 
lead to reduced therapy success (40). The same is true for 
the communication with regard to AEs: these may have 
been presented as likely to occur, fostering the occurrence 
of nocebo effects (41). On the other hand, we have to 
rely on the patients’ report when it comes to AEs such 
as gastrointestinal symptoms. Some patients may have 
known that they could receive more effective medication 
when presenting with such symptoms. Another limitation 
of the study may be that the level of anxiety in patients, 
which is associated with nocebo effects (42), was not 
assessed in our study cohort but should be considered 
in follow-up studies. At the same time, the reliance on 
real-world data is a strength of this study: rather than in 
a study setting, data were collected within the clinical 
routine, providing a maximum of external validity. 
Lastly, even though our clinic is a large center for pso-
riasis treatment, the number of patients having received 
FAEs whose data could be used for this study is limited. 
Sample size was sufficient to assess the main question, 
but with regard to the stratified analyses of sex, power 
was insufficient to determine statistically significant dif-
ferences. We hope that this study can therefore serve as a 
pilot to encourage similar assessments in larger cohorts, 
to validate the seen effects.

The presented data indicate an increased vulnerability 
for the discontinuation of FAE therapy due to reported 
AEs in patients with evidence of depression. This might 
have important implications for clinical practice. Psoria-
sis patients should be screened for the presence of depres-
sion as part of the clinical routine via their patient history 
and/or questionnaires, such as the TQT (27–29) or the 
BDI (30). If a depressive symptomatology is indicated, 
special attention to the prevention of AEs may be helpful 
in consultation with these patients, as there are several 
communication techniques that can help to minimize the 
occurrence of nocebo effects (43). Clinicians could also 
offer low-threshold support (i.e. a direct dial number) in 
the event that AEs occur. Furthermore, psychotherapeutic 
support to build up resiliency may help these patients to 
cope with AEs. In conclusion, the results of this study 
suggest that while the total rate of reported AEs is not 
increased in patients with depressive symptomatology, 
this patient group still shows a higher probability of 
discontinuing treatment due to the experience of AEs. 
Future studies should aim at unravelling the mecha-

Fig. 4. Probability of treatment discontinuation due to reported 
adverse event (AEs) by depression status. The probability of treatment 
discontinuation due to reported adverse events AEs increases with the level of 
evidence for patients’ depression. No evidence of depression:  patients with 0 
points on the Two Questions Test (TQT), < 11 points on the Beck Depression 
Inventory (BDI), and no diagnosis of depression; low threshold = patients 
with at least 1 point on the TQT, 11 points on the BDI, or diagnosed 
depression; high threshold = patients with 2 points on the TQT, 18 points 
on the BDI, or diagnosed depression.

http://medicaljournalssweden.se/actadv
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nisms underlying this increased vulnerability as well as 
employing interventions to support this patient cohort.
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