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least 8 weeks, medication was not changed in 129 (84.3%) 
patients. Patients who had a medication change in their 
index episode (n = 24, 15.7%) waited 71.1 weeks (±110.4) 
for their treatment optimization. Only 5 of those 153 
patients (3.3%) had a dose increase, whereas 132 patients 
(86.3%) had no dose adaption at all. Antidepressant blood 
levels were measured in 46 patients (30.1%). We conclude 
that a large proportion of patients with MDD is not treated 
in adherence to treatment guidelines recommending treat-
ment evaluation (e.g. therapeutic drug monitoring) and 
treatment change after 4 to 8 weeks in non-responders. Ear-
lier treatment optimization may prevent long-term suffering 
of patients and may avoid inpatient treatment.

Keywords Guideline adherence · Major depressive 
disorder · Antidepressant · Therapy · Naturalistic ·  
Non-responder

Introduction

Major depressive disorder (MDD) is a severe, prevalent, and 
highly important mental illness [1–3]. It is the most abun-
dant mental disorder affecting around 350 million people 
worldwide and the World Health Organization considers it 
being a leading cause of disability worldwide [4]. In addi-
tion, it is the most costly brain disorder in total Europe [2].

Standard MDD treatment includes pharmacological 
therapy using antidepressant drugs and psychotherapy 
[5–7]. Treatment guidelines formulate clear recommenda-
tions for MDD therapy. Clinicians are recommended to 
act according to these documents, such as the ‘German 
National Clinical Practice Guideline for Unipolar Depres-
sion’ [6] which is recommended for German physicians, 
the American Psychiatric Association ‘Practice Guideline 
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for the Treatment of Patients With Major Depressive Dis-
order’ [7], or the National Institute for Health and Care 
Excellence guideline ‘Depression in Adults’ [5], to name 
three important current guidelines.

Although these guidelines vary in several aspects, the 
recommendations regarding antidepressant dose, treat-
ment duration until treatment evaluation and change, and 
treatment change strategies are quite comparable (Table 1) 
[5–7]: all guidelines recommend after a certain time period 
(3–8 weeks) and dissatisfying response a first treatment 
evaluation which includes several aspects: Assurance of 
patient’s adherence, performance of therapeutic drug moni-
toring, and reevaluation of the diagnosis. If all these steps 
fail, guidelines recommend performing treatment change 
strategies, which includes consideration of dose increases, 
augmentation strategies, combination strategies, and medi-
cation switch strategies. The detailed recommendations of 
the three guidelines can be seen in Table 1.

Studies in the field of guideline adherence and imple-
mentation can treat with either provider performance 
or patients’ outcomes or both. As guideline adherence 
strongly depends on the treating physicians’ actions, it 
was our rationale to exclusively focus on provider per-
formance in the present study. Previous studies [8–15] 
assessing MDD treatment quality and guideline adherence 
of treatment focused on MDD diagnosis and recognition, 
outpatient under-treatment, differences between general 
practitioners (GPs) and specialists’ treatment, relapse pre-
vention, and adherence to continuous antidepressant treat-
ment. In a study with more than 4000 participants, 52% of 
the patients were adherent to antidepressant treatment in 
the acute phase, and 42% in the continuation phase [8]. In 
a Spanish sample of 133 patients, similar proportions for 
minimally adequate antidepressant treatment was achieved 
in ~31% of the patients treated by GPs and specialists as 
well [9]. Using the IMS LifeLink Health Plan Database 
with 134,287 antidepressant-prescribed patients, 23.2% of 
them reported a treatment change, most commonly an anti-
depressant switch (9.5%) or combination (9.1%) [10]. Nev-
ertheless, this study analyzed the median overall treatment 
duration (111 days), but did not reveal information focus-
ing on treatment duration until treatment change. Radisch 
et al. analyzed problems concerning the routine treatment 
of outpatients with MDD in Germany [11]. They showed 
that primary care treatment lacked knowledge of National 
Practice guidelines and that many patients fear taking anti-
depressants due to social and society’s prejudices. GPs 
rather prescribed old and known antidepressants, in con-
trast to new, but guideline-recommended drugs. A previous 
study of Schneider et al. showed that approximately half 
of the 488 patients reported a stagnation or even a progres-
sion of depressive symptoms during outpatient treatment 

[13]. In contrast, inpatient treatment is known to achieve a 
clearly higher quality level and guideline adherence [12]. In 
primary care, as well as in inpatient settings, antidepressant 
drug dose is reported to be mainly guideline-adherent [8–
10, 14, 15]. Pharmacological treatment duration was nearly 
exclusively analyzed in terms of continuous antidepressant 
treatment after remission. Little is known, however, about 
guideline adherence of outpatient treatment in a naturalis-
tic setting. At least to our knowledge, there are no studies 
regarding length of pharmacological treatment and pharma-
cological treatment change in case of non-response. This 
lack of information prompted us to analyze these factors in 
a large sample of patients with MDD who were admitted 
for inpatient treatment and participated in the Early Medi-
cation Change (EMC) trial [16].

Methods

Participants

The herein presented study was designed as an additional, 
secondary analysis to the “Randomized clinical trial com-
paring an early medication change (EMC) strategy with 
treatment as usual (TAU) in patients with MDD—The EMC 
Trial (ClinicalTrials.gov identifier No: NCT00974155)”. 
Details of the protocol for this study including in-/exclu-
sion criteria and study procedures [16] have been described 
previously. In brief, the EMC trial was a multi-center, 
randomized, observer-blinded, controlled clinical trial 
investigating whether non-improvers after 14 days of an 
escitalopram treatment are more likely to attain remis-
sion (HAMD-17 ≤7) on treatment day 56 with an early 
medication change (EMC: immediate switch to venlafax-
ine and later lithium augmentation in case of further non-
improvement) compared to patients treated according to 
current guideline recommendations (TAU: continued esci-
talopram treatment and later switch to venlafaxine in case 
of non-response). Results of the EMC trial have already 
been published previously [17–19]. We confirmed data 
from post hoc analyses of clinical trials, showing that early 
non-improvement identifies patients, who likely need alter-
nate interventions. In the EMC group, most of the clinically 
relevant secondary outcomes like remission rate, time to 
remission, and time to response showed consistently advan-
tageous results. However, the herein used two-step switch/
augmentation strategy for this risk group was statistically 
not more effective than the control intervention [18].

Key inclusion criteria of the EMC trial were: (1) 
MDD, first episode or recurrent, according to DSM-IV; 
(2) a HAMD-17 score of ≥18 points at screening; (3) 
age 18–65 years and ≤60 years at the time of the first 
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Table 1  Guideline recommendations

Recommendations of three guidelines from Germany, US, and UK regarding indication for antidepressant pharmacotherapy, antidepressant dos-
age, treatment duration, and treatment change strategies in patients with MDD

Guideline Recommendations

German National Clinical Practice Guideline [6]

 Indication for antidepressant pharmacotherapy Antidepressant drugs are not recommended as first-line treatment in case of mild MDD. Anti-
depressant drugs have to be offered in case of moderate MDD. A combination of psycho-
therapy and antidepressant drugs has to be offered in case of severe MDD

 Antidepressant dose After using an initial start dose, the therapeutic dose has to be prescribed according to guide-
line recommendations

 Treatment duration until treatment change After 4 weeks of continuous treatment and lacking response using therapeutic dose, therapy 
evaluation (e.g., assurance of patient’s adherence, performance of therapeutic drug monitor-
ing, and reevaluation of the diagnosis) should be performed. Therapy evaluation should take 
place before treatment change strategies are considered

 Treatment change strategy The German guideline recommends increase of dose (not for SSRIs), augmentation with 
lithium or antipsychotics, combination, or medication switch as treatment change strategies. 
Switching should be preferably performed between different pharmacological substance 
classes, although there is limited evidence for both, switch between and within classes. 
Switching the antidepressant is not recommended as first-line choice after non-response. 
There is evidence only for benefits by antidepressant combination therapies of mirtazapine 
or mianserine plus SSRI, SSNRI, or TCA. Treatment should not start with a combination 
therapy

APA Guideline [7]

 Indication for antidepressant pharmacotherapy Antidepressant drugs are recommended in case of mild to moderate MDD, and should be 
offered in case of severe MDD. A combination of antidepressant drugs and psychotherapy 
may be used for patients with moderate to severe MDD

 Antidepressant dose After using an initial start dose, the therapeutic dose has to be prescribed according to guide-
line recommendations

 Treatment duration until treatment change After 4–8 weeks of continuous treatment and lacking response using therapeutic dose, 
therapy evaluation (e.g., assurance of patient’s adherence, performance of therapeutic drug 
monitoring, and reevaluation of the diagnosis) should be performed. Therapy evaluation 
should take place before treatment change strategies are considered

 Treatment change strategy The US guideline recommends optimization of medication dose, augmentation, combination, 
or switch to another antidepressant drug as possible treatment change strategies. Switch-
ing within class or between classes is equally recommended. Combination therapy should 
consist of a second non-MAOI from a different pharmacological class. There is evidence 
for benefits by combination of mirtazapine plus SSRI and bupropion plus SSRI. Treatment 
should not start with a combination therapy

NICE Guideline [5]

 Indication for antidepressant pharmacotherapy Antidepressant drugs are not recommended in case of mild MDD. A combination of psycho-
therapy and antidepressant drugs should be offered in case of moderate or severe MDD

 Antidepressant dose The NICE guideline refers to the British National Formulary recommendations regarding 
antidepressant dose

 Treatment duration until treatment change After 3–8 weeks of continuous treatment and lacking response using therapeutic dose, 
therapy evaluation (e.g., assurance of patient’s adherence, performance of therapeutic drug 
monitoring, and reevaluation of the diagnosis) should be performed. More precisely, in 
case of minimal response after 3–4 weeks, treatment evaluation and subsequently treatment 
change can be considered. In case of “some improvement after 4 weeks” [5] treatment can 
be continued unchanged for additional 2–4 weeks. In general, therapy evaluation should 
take place before treatment change strategies are considered

 Treatment change strategy The NICE guideline recommends consideration of dose adaptation, consideration of switch-
ing to an alternative antidepressant, combination, or augmentation (lithium or antipsychot-
ics) as treatment change strategies. Switching should be performed to a different SSRI 
or another newer antidepressant drug. There is evidence for benefits by combination of 
mirtazapine or mianserin with other antidepressants. Treatment should not start with a 
combination therapy
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depressive episode. Patients were treated as outpatients by 
their general practitioner or specialist in a naturalistic set-
ting before admission to inpatient care and before study 
inclusion in one of the psychiatric hospitals participating 
in the EMC trial. Key exclusion criteria regarding previous 
drug treatment in the index episode were an adequate trial 
of escitalopram, venlafaxine, or lithium for at least 4 weeks 
and in an adequate dose.

Study procedures

At screening visit directly before patients were enrolled 
into the trial (for study protocol see [16]), the diagnosis 
was verified using the “Mini-International Neuropsychi-
atric Interview” [20] according to DSM-IV [21]. Demo-
graphic parameters (age, sex, migrant background), psy-
chiatric history (number of preceding depressive episodes, 
length of index episode, age at onset, clinical course), and 
prescription patterns (previous medication in index episode 
with detailed information regarding substance, start and 
end date, and dose) were assessed relying on patients’ self-
reports. The severity of depressive symptomatology was 
assessed by the Hamilton Depression Rating Scale with 17 
questions (HAMD-17) [22] and the Inventory of Depres-
sive Symptoms (rated by clinicians (IDS-C) and patients 
(IDS-SR) [23]). The HAMD-17 and IDS were assessed by 
blinded and specially trained [24] raters.

For the present study, adherence of treatment with anti-
depressant drugs within the period of the index episode that 
preceded inclusion into the EMC trial was checked against 
current guidelines published in Germany, the US, and UK 
[5–7]. There are minor differences in the three guidelines 
(Table 1). The EMC trial was conducted exclusively in Ger-
many and, therefore, we mainly focus on the guideline rec-
ommendations for German physicians, the German National 
Clinical Practice guideline [6], if recommendations were 
contradictory. The German guideline contains some of the 
most recent studies and meta-analyses. Five main aspects 
of guideline-recommended antidepressant treatment were 
assessed in detail: (1) whether an antidepressant was started 
depending on the severity level of the MDD, (2) whether the 
antidepressant was prescribed in the recommended thera-
peutic dose, (3) how long the patients were treated with the 
same antidepressant, (4) whether there were blood level 
measurements—as example for ‘treatment evaluation’—con-
ducted, and (5) whether there was a treatment change, and 
if so, whether the treatment change strategy was guideline-
adherent. Consequently, medication switch was only rated as 
guideline-adherent, if the dose of the new drug was within 
the therapeutic range and the new drug was part of the rec-
ommended ones in one of the guidelines. Dose adaption was 

only rated guideline-adherent, if there was a dose increase 
within the recommended prescription range. Start of a com-
bination of antidepressants was rated guideline-adherent, if 
the dose of the new, second drug was within the therapeu-
tic range and the combination pattern was either SSRI plus 
alpha 2 antagonist (α2A), or selective serotonin norepineph-
rine reuptake inhibitor (SSNRI) plus α2A, or tricyclic anti-
depressant (TCA) plus α2A. A combination or augmentation 
therapy of three or more antidepressant drugs was not con-
sidered guideline-adherent based on all three guidelines. The 
German National Clinical Practice guideline [6] recommends 
antidepressant drug augmentation with lithium or an antipsy-
chotic (second or third generation) prior to medication switch 
as a treatment change strategy. However, as patients receiving 
lithium had been excluded from our study population due to 
the study design [16], we focused on dose adaptation, antide-
pressant medication switch, and combination as main param-
eters of our study.

Statistical analyses

Descriptive statistics were performed on the whole study 
population and on different subgroups. To analyze in detail 
the previous pharmacological treatment, we split the study 
population by a categorical variable “any previous psychop-
harmacological medication” in the two subgroups “any pre-
vious drug treatment” and “no previous drug treatment”. To 
address guideline adherence in our study population, we 
first took the subgroup with “no previous drug treatment” 
for comparison with current guideline recommendations. 
Secondarily, since many patients with antidepressant pre-
scription had taken their medication for less than 8 weeks 
(56 days) before inclusion in the EMC trial, we created an 
additional subgroup using the categorical variables “contin-
uous treatment of at least 56 days” and “any previous anti-
depressant medication”. Thirdly, to decipher the guideline 
adherence in terms of antidepressant dose, we added up all 
prescribed antidepressants cumulatively.

Data were collected, processed, and analyzed using 
the SPSS© software, version 23 (IBM©) and Excel 
2013© software (Microsoft©). Descriptive statistics were 
presented with frequency and percentage distributions 
for categorical data and mean and standard deviations 
for continuous data. Chi-squared and sample t tests were 
conducted for between-group comparisons. At first, alpha 
was set at 5% (* p values <0.05 were considered sig-
nificant) and statistically significant differences could be 
observed. To deal with spurious findings, in a second step 
alpha was set at 0.5% (** p values <0.005 were consid-
ered significant) using Bonferroni correction (10 tested 
parameters).
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Results

Characterization of study population

In total, 889 patients were enrolled in the EMC trial and 
served as a study population (see also [18]). Demographic 
and clinical characteristics of the patients are presented 
in Table 2. In short, patients were 40.0 ± 11.8-years-
old, were more often females (56.6%), suffered in 65.4% 
of the cases from a recurrent MDD, and were nearly all 
Caucasians (96.4%). The average index episode lasted 
for 215.7 ± 358.7 days with a minimum of 14 days and 
a maximum of 3276 days (median 119 days). As reflected 
by HAMD-17 and IDS-scores, all patients suffered from 
MDD with at least moderate severity (Table 2).

Previous drug treatment in the index episode

453 patients (51.0%) reported that they had been treated 
with any psychopharmacological drug during the index 

episode and before being enrolled in the EMC trial. Pre-
vious physicians had treated 414 of those patients (91.4%) 
with antidepressants, 39 patients (8.6%) had received other 
psychopharmacological drugs. 436 patients (49.0%) had 
not been treated with any psychopharmacological drug dur-
ing the index episode.

A detailed look at the previous drug treatment in the 
index episode showed that most of the patients reported 
prescription of only one antidepressant drug during the 
index episode: 319 patients (70.4%) had received one anti-
depressant, 76 (16.8%) two, 16 (3.5%) three, 2 (0.4%) four, 
and 1 (0.2%) six antidepressants. The most commonly pre-
scribed antidepressants were selective serotonin reuptake 
inhibitors (SSRI; 246 patients, 54.3%), followed by alpha 
2 antagonists (α2A; 111 patients, 24.5%), tricyclic antide-
pressants (TCA; 80 patients, 17.7%), selective serotonin 
norepinephrine reuptake inhibitors (SSNRI; 57 patients, 
12.6%), monoaminooxidase inhibitors (MOI; 7 patients, 
1.5%), and other antidepressants such as opipramol, 
reboxetine, agomelatine, or bupropion (OAD; 73 patients, 
16.1%). Benzodiazepines were prescribed in 17 patients 

Table 2  Demographic and clinical characteristics of the study population

Demographic and clinical parameters are depicted as frequency and percentage distributions for categorical data and means and standard devia-
tions for continuous data. Statistical significance, comparing previously treated and previously not treated patients, was assessed using the Chi-
squared-test for categorical data and t test for continuous data

HAMD-17 Hamilton Depression Scale with 17 items, IDS Inventory of Depressive Symptoms, IDS-C Inventory of Depressive Symptoms rated 
by clinicians, IDS-SR Inventory of Depressive Symptoms rated by clinicians and patients

* Statistically significant findings (alpha 5%); ** also significantly different, if corrected by Bonferroni method for multiple testing (alpha 0.5%)

All patients [18] No previous drug treatment in 
index episode

Previous drug treatment in 
index episode

Statistics

Number of patients (n) 889 436 453 t/χ2 df p value

Age (years) 40.0 ± 11.8 38.0 ± 11.6 42.0 ± 11.7 −4.949 887 <0.001**

IDS-C score 43.3 ± 9.1 42.3 ± 9.2 44.2 ± 8.8 −3.129 887 0.002**

HAMD-17 score 24.0 ± 4.2 23.6 ± 4.0 24.4 ± 4.3 −2.623 887 0.009*

IDS-SR score 43.1 ± 11.3 42.0 ± 11.3 44.1 ± 11.2 −2.726 883 0.007*

Age at onset (years) 31.8 ± 12.3 30.7 ± 12.1 33.0 ± 12.3 −2.655 887 0.008*

Number of preceding episodes 4.0 ± 5.0 3.6 ± 3.2 4.3 ± 5.9 −1.729 564 0.084

Duration of index episode 
(days)

215.7 ± 358.7 204.4 ± 407.4 226.8 ± 304.5 −0.947 881 0.344

Sex

 Male 386 (43.4%) 205 (47.0%) 181 (40.0%) 4.511 1 0.034*

 Female 503 (56.6%) 231 (53.0%) 272 (60.0%)

Clinical course

 First episode 308 (34.6%) 177 (40.6%) 131 (29.9%) 13.38 1 <0.001**

 Recurrent 581 (65.4%) 259 (59.4%) 322 (71.1%)

Migrant background

 European 857 (96.4%) 418 (95.9%) 439 (96.9%) 1.790 3 0.617

 Asian 8 (0.9%) 4 (0.9%) 4 (0.9%)

 African 10 (1.1%) 7 (1.6%) 3 (0.7%)

 Other 14 (1.6%) 7 (1.6%) 7 (1.5%)
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(3.8%), antipsychotics in 17 patients (3.8%), and anticon-
vulsants in 5 patients (1.1%).

In a further analysis, we looked at clinical parameters 
that might distinguish the group of patients previously 
treated or not treated pharmacologically in the index epi-
sode. As shown in Table 2, patients with any previous drug 
treatment in the index episode were older, had a later onset 
of disease, were more severely ill as reflected by higher 
IDS-C-, HAMD-17-, and IDS-SR-scores, and more often 
showed a recurrent course of the MDD.

Guideline adherence regarding severity level 
of depression as indication for pharmacotherapy

Current guidelines recommend offering antidepressant 
drug treatment to patients suffering from an at least mod-
erate degree of depression [5–7]. We, therefore, looked at 
the severity level of depression in all patients who were 
not treated pharmacologically during the index episode. 
All 436 of them suffered from a MDD of at least moder-
ate severity (defined as HAMD-17: ≥17 as reported by 
[25]) at the time point of inclusion into the EMC trial. 241 
of the untreated patients (55.3% of the untreated patients 
and 27.1% of all 889 patients) suffered from a moderate 
MDD (HAMD-17: 17–23 as reported by [25]) and 195 of 
the untreated patients (44.7% of the untreated patients and 
21.9% of all 889 patients) suffered from a severe MDD 
(HAMD-17: ≥24 as reported by [25]). The untreated 
patients’ mean length of the index episode was 32.0 weeks 
(moderate MDD) and 24.8 weeks (severe MDD).

Guideline adherence of therapeutic drug monitoring

After 3–8 weeks of non-response, current guidelines rec-
ommend treatment evaluation steps (Table 1). Since the 
total number of treated patients also includes patients 
treated for less than 8 weeks with an antidepressant before 
inclusion in the EMC trial, we analyzed 153 patients in our 
sample who were continuously treated for at least 56 days. 
Antidepressant blood level concentrations were measured 
in 30.1% of the patients before inclusion in the EMC trial 
(Table 3).

Guideline adherence of length of antidepressant 
treatment

Current guidelines recommend an optimization of antide-
pressant treatment after 3–8 weeks of unsuccessful anti-
depressant treatment and unsuccessful treatment evalua-
tion steps (Table 1). To check guideline adherence with 
regard to length of treatment in our sample of patients, we 
first analyzed in the total sample of patients who had been 
treated with one or more antidepressant drugs, how long 

patients were on average on the same drug. We found that 
344 patients received the same antidepressant drug on aver-
age for 143.8 (±333.5) days. In a second step, we looked at 
the treatment length in the 153 patients in our sample who 
were continuously treated for at least 56 days. Here we 
found that 129 of the 153 patients (84.3%) had no medica-
tion change in their index episode. These patients were on 
average treated for 256.3 ± 346.2 days (36.6 ± 49.5 weeks) 
with the same antidepressant drug. The 24 (15.7%) patients 
who had reported of a medication change had to wait 
497.8 ± 773 days (71.1 ± 110.4 weeks) until medication 
was adjusted. In addition, 74 (48.3%) patients with at least 
moderate MDD were not treated by an antidepressant and 
68 (44.4%) patients with a severe depression. Very similar 
results were found for the 177 patients who were treated at 
least 42 days/6 weeks (results not shown).

Guideline adherence of dosage and change strategies 
of antidepressant treatment

We looked at the dosages of all 527 antidepressants, which 
were given to our 344 patients, for which sufficient infor-
mation on exact dosages was available. We found that in 
292 patients (84.9%) the dosage was always within the rec-
ommended dose, whereas in 52 patients (15.1%) the dose 
was lower and in 12 patients (3.5%) the dose was higher 
than recommended. In 153 patients in our sample who 
were continuously treated for at least 56 days, drug dos-
ages were within the recommended range in 130 patients 
(85.0%), whereas in 15 patients (9.8%) the dose was too 
low and in 6 patients (3.9%) too high.

Tables 3 and 4 give an overview of the detailed strategies 
and treatment changes in the 153 patients, who were con-
tinuously treated for at least 56 days. To summarize, 129 
patients (84.3%) did not receive any medication change 
despite treatment of at least 8 weeks. SSRIs were most 
often prescribed followed by α2As and TCAs. 13 patients 
who had no treatment change were treated by a combina-
tion therapy of two antidepressants from the very beginning 
of the index episode (see Table 4) which was rated as not 
guideline-adherent.

Dose increase is recommended as one of the first treat-
ment change strategy in case of non-response [6]. The 
majority of the patients (n = 132, 86.3%) did not have 
any dose adaptation. Additionally, more patients had a 
dose decrease than a dose increase (Table 3). In the end, 
only 5 patients (3.3%) received guideline-adherent dose 
adaptation strategies. Medication was adjusted in only 
24 patients (15.7%). Medication changes were switches 
within class (3 patients, 2.0%), switch between classes 
(13 patients, 8.5%), or combination treatment (8 patients, 
5.2%). For more details of the exact treatment changes 
see Table 4. Medication change strategies were rated 
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as guideline-adherent (see “Methods”) in 21 patients 
(87.5%) and not guideline-adherent in 3 patients (12.5%). 
The strategies not adherent to guidelines were switch 
between classes (n = 1; SSRI → TCA with incorrect 
dose) and combination (n = 2; SSRI → SSRI + OAD, 
TCA → TCA + TCA). The dose of the first antidepres-
sant drug in the patients’ index episode was mostly within 
the recommended therapeutic ranges (85.0%) before 
medication was adjusted.

Discussion

In the present study, we show that a large proportion of 
outpatients with MDD are not treated according to cur-
rent guideline recommendations. All patients who were 
not treated pharmacologically as outpatients suffered 
from a MDD of at least moderate severity, and approxi-
mately half of them from a severe depression—both typi-
cal indications for drug treatment. Psychotherapy alone is 
equally recommended for patients with a MDD of moder-
ate severity, whereas drug treatment must be part of the 
treatment in case of severe depression [6]. Furthermore, 
85% of patients being treated pharmacologically for at 
least 8 weeks did not experience any treatment change, 

Table 3  Guideline adherence regarding dose adaptation and thera-
peutic drug monitoring in the 153 patients who had been continu-
ously treated for at least 56 days during the index episode preceding 
enrollment into the EMC trial

Patients with dose adaptation and/or therapeutic drug monitoring

Dose adaptation n patients %

n = 153

 Dose increase 5 3.3

 Dose decrease 14 9.2

 Dose increase and decrease 2 1.3

 Dose not changed 132 86.3

Medications with dose  increasesa n times %

n = 8

 Citalopram 4 50.0

 Amitriptyline 2 25.0

 Fluoxetine 1 12.5

 Duloxetine 1 12.5

Medications with dose  decreasesb n times %

n = 20

 Citalopram 4 20.0

 Mirtazapine 3 15.0

 Bupropion 2 10.0

 Paroxetine 2 10.0

 Sertraline 2 10.0

 Doxepin 2 10.0

 Amitriptyline 2 10.0

 Duloxetine 1 5.0

 Venlafaxine 1 5.0

 Opipramol 1 5.0

Therapeutic drug monitoring n patients %

n = 153

 AD blood level measured 46 30.1

 AD blood level not measured 107 69.9

Medications with blood level 
 measurementsc

n times %

n = 56

 Citalopram 22 39.3

 Mirtazapine 10 17.9

 Duloxetine 7 12.5

 Doxepin 4 7.1

 Paroxetine 3 5.4

 Venlafaxine 3 5.4

 Sertraline 2 3.6

 Fluoxetine 2 3.6

153 patients who had been treated for at least 56 days/8 weeks 
with any antidepressant drug during the index episode preceding 
enrollment into the EMC trial were analyzed. Dose adaptation and 
therapeutic drug monitoring performed in patients are depicted as 
frequency and percentage. Dose adaptation and blood level measure-
ments of prescribed antidepressants were analyzed and are depicted 
as frequency and percentage
a Note that, although dose increases were performed in 7 patients, 
doses were increased in 8 occasions since one of the 7 patients 
received two antidepressants whose dose was increased
b Note that, although dose decreases were performed in 16 patients, 
doses were decreased in 20 occasions since some patients received 
more than one dose decrease of their antidepressants
c Note that, although blood level measurements were performed in 
26 patients, blood levels were measured in 56 occasions since sev-
eral patients had more than one antidepressant whose blood level was 
measured

Table 3  continued

Medications with blood level 
 measurementsc

n times %

 Bupropion 1 1.8

 Nortriptyline 1 1.8

 Amitriptyline 1 1.8



718 Eur Arch Psychiatry Clin Neurosci (2017) 267:711–721

1 3

although—after unsuccessful treatment evaluation 
steps—treatment change is recommended after 8 weeks 
in non-responders at the latest according to current 
guidelines. In contrast, treatment change strategies—if 
done—and dosages of antidepressants were in most cases 
guideline-adherent.

Current guidelines recommend antidepressant drug 
therapy as one option in cases of at least moderate sever-
ity, whereas drugs are not considered first-line treatment 

in cases of mild depression [5–7]. Assessments of MDD 
severity in our study took part directly before inclusion 
into the EMC trial and we, therefore, cannot exclude dif-
ferent severity levels in the weeks before inclusion. Nev-
ertheless, we are confident that the indication of anti-
depressant drug therapy was given at least to some point 
during the index episode in most of the untreated patients: 
Approximately half of the untreated patients suffered from 
a moderate MDD with a mean length of the index episode 

Table 4  Medication and 
medication change in the 153 
patients who had been treated 
continuously for at least 56 days 
during the index episode 
preceding enrollment into the 
EMC trial

Guideline adherence is depicted focusing on medication change strategies. Combination means the add-
on of a second antidepressant drug. Medication switch means the exchange of one antidepressant drug by 
another one

SSRI selective serotonin reuptake inhibitor, SSNRI selective serotonin norepinephrine reuptake inhibitor, 
α2A alpha 2 receptor antagonist, TCA tricyclic antidepressant, OAD other antidepressant, MOI monoami-
nooxidase inhibitor

Medication and medication change strategies

First drug/combination Second drug/combination

(a) No medication change (n = 129, 84.3%)

 SSRI (n = 59, 45.7%) –

 SSNRI (n = 13, 10.1%) –

 α2A (15, 11.6%) –

 TCA (n = 14, 10.9%) –

 OAD (n = 14, 10.9%) –

 MOI (n = 1, 0.8%) –

 SSRI + SSRI (n = 1, 0.8%) –

 SSRI + α2A (n = 4, 3.1%) –

 SSRI + TCA (n = 1, 0.8%) –

 SSRI + OAD (n = 3, 2.3%) –

 SSNRI + α2A (n = 2, 1.6%) –

 SSNRI + TCA (n = 1, 0.8%) –

 TCA + OAD (n = 1, 0.8%) –

(b) Switch within class (n = 3, 2.0%)

 SSRI (Paroxetine, n = 1, 33.3%) SSRI (Citalopram, n = 1, 33.3%)

 SSNRI (Venlafaxine, n = 1, 33.3%) SSNRI (Duloxetine, n = 1, 33.3%)

 TCA (Amitriptyline, n = 1, 33.3%) TCA (Nortriptyline, n = 1, 33.3%)

(c) Switch between classes (n = 13, 8.5%)

 SSRI (n = 7, 53.8%) TCA (n = 5, 38.5%)

α2A (n = 1, 7.7%)

OAD (n = 1, 7.7%)

 SSNRI (n = 1, 7.7%) α2A (n = 1, 7.7%)

 α2A (n = 1, 7.7%) SSRI (n = 1, 7.7%)

 TCA (n = 4, 30.8%) α2A (n = 2, 15.4%)

SSRI (n = 1, 7.7%)

SSNRI (n = 1, 7.7%)

(d) Combination (n = 8, 5.2%)

 SSRI (n = 6, 75.0%) SSRI + α2A (n = 3, 37.5%)

SSRI + TCA (n = 2, 25.0%)

SSRI + OAD (n = 1, 12.5%)

 TCA (n = 2, 25.0%) TCA + TCA (n = 1, 12.5%)

TCA + α2A (n = 1, 12.5%)
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of 32.0 weeks and approximately half of the untreated 
patients suffered from a severe MDD with a mean length 
of 24.7 weeks. It also appears unlikely that patients decided 
against a drug therapy although offered by the outpatient 
physician, since all patients agreed to participate in the 
EMC trial, which tested a new treatment algorithm of dif-
ferent antidepressant drugs. To further exclude the possi-
bility that patients were too shortly ill before drug therapy 
could be started, we also calculated drug treatment rates in 
all patients being ill for at least 8 weeks. Here we found 
that approximately half of patients with at least moderate 
MDD were not treated by an antidepressant, and around 
four in ten patients with a severe depression.

It is unclear, why such a large group of patients did not 
receive antidepressant drug therapy although it was obvi-
ously indicated. Since depressed outpatients are mainly 
treated by general practitioners (GPs) [13], explanations 
for the low number of treated patients found in our study 
may be that GP treatment often suffers from poor MDD 
recognition and under-treatment [13]. GPs may have the 
problem to correctly diagnose MDD and to assess sever-
ity levels [11, 13, 26]. They often doubt the effectiveness 
of antidepressants [11, 26] and prescribe antidepressants 
more seldom than specialists [11]. Furthermore, many 
GPs have been shown to be unfamiliar with current guide-
lines [11]. In addition, patients often rate MDD as a result 
of adverse life events and, therefore, prefer counseling or 
psychotherapy and fear getting addicted to antidepressants 
[11, 26]. In accordance to these difficulties in outpatient 
drug treatment, Schneider and colleagues showed that after 
6–8 weeks one half of the outpatients treated by their GP 
reported stagnation or even a progression of depressive 
symptoms [13].

After 3–8 weeks of non-response, guidelines recom-
mend treatment evaluation steps before treatment change 
strategies [5–7]. Examples for these strategies are therapeu-
tic drug monitoring, diagnostic reevaluation, and assurance 
of patient’s adherence. We analyzed antidepressant blood 
level measurements in 153 patients, who had been continu-
ously treated for at least 8 weeks. Only around 30% of the 
patients reported that they had their antidepressant blood 
levels measured. Almost 40% of the performed blood level 
measurements were conducted in case of citalopram pre-
scription. In contrast, only one patient treated with amitrip-
tyline had a blood level measurement, although the German 
guideline clearly states that TCAs benefit from therapeutic 
drug monitoring and potential dose increase in case of non-
response [6].

Current guidelines also recommend treatment change in 
case of insufficient response and already performed treat-
ment evaluation steps (e.g., therapeutic drug monitoring). 
They give recommendations regarding treatment length 
until change which; however, differ from each other: The 

US guideline recommends 4–8 weeks [7], the UK guide-
line recommends 3–8 weeks [5], and the German guide-
line 4 weeks [6]. Since the patients in our study, who were 
treated pharmacologically, were depressed during their 
index episode for a mean of 225 days and were treated by 
antidepressants for 154.5 days (±340.9), we were able to 
assess in detail the length of treatment until a medication 
change was applied. We found that of the 153 patients who 
were treated for at least 8 weeks, 84.3% had no medication 
change, and the patients with medication change had to 
wait up to 490 days (71 weeks) until medication was finally 
adapted. This finding is comparable to a previous study by 
Milea et al. who reported that only 23.2% out of 134,287 
depressed patients indicated treatment change, despite 
insufficient treatment effects [10].

Regarding the first choice of medication to treat MDD, a 
meta-analysis by Cipriani et al. [27] showed that the SSRI 
citalopram and sertraline have the best risk–benefit ratio 
and can, therefore, be recommended as first choice drugs 
in the treatment of MDD. The NICE guideline [5] adopted 
this and was the first to recommend SSRI as first-line drugs, 
whereas APA guideline [7] and German guideline [6] pre-
ferred to state that each antidepressant drug (except reserve 
antidepressants like MOI) could be considered equally. In 
our study, 48.0% of the patients had been treated with a 
SSRI as first choice, whereas 18.6% had been treated firstly 
by a α2A and 10.2% by a TCA. Since a treatment with 
escitalopram or venlafaxine in the index episode for at least 
4 weeks and in an adequate dose was an exclusion criterion 
for participation in the EMC trial, all statements regarding 
previous use of specific antidepressants or classes of anti-
depressants in our study have to be made very cautiously. 
The recommendation of SSRIs as first-line drugs also 
ignores the fact that many patients and treating physicians 
prefer drugs, which have sedative effects and help them to 
find sleep. This explains why many patients preferred α2A 
over SSRIs.

Current guidelines recommend different non-responder 
strategies. These include treatment evaluation steps (e.g., 
adherence assurance or therapeutic drug monitoring) and 
treatment change—more precise augmentation, medica-
tion switch (replacement of the previous antidepressant by 
another one), dose increase or combination. Dose increase 
was only performed in five out of 153 analyzed patients. In 
addition, dose increase was performed five times with an 
SSRI, whereas the German guideline clearly states that dose 
increase is not recommended for SSRIs [6]. In contrast, 
only three out of the other 24 applied optimization strate-
gies were not guideline-adherent. The German guideline [6] 
recommends to change the antidepressant substance class in 
cases of applying medication switch strategies. On the other 
hand, several publications and meta-analyses [28] were 
not able to show a statistically significant benefit either of 
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switch between or within classes. This is in accordance with 
the NICE guideline [5]. It is important to keep in mind, that 
switching is, although it is the most commonly used treat-
ment change strategy, not the first choice after non-response 
and that there is still a lack of research regarding treatment 
switch [6]. In addition, combination therapy is only recom-
mended if one of the antidepressant drugs is an α2A. There 
is a lack of evidence for other combination schemes [6].

Regarding dosage recommendations, the US and the 
German guidelines refer to ranges taken from prescribing 
information [6, 7]. The UK guideline relies on informa-
tion from the British National Formulary [5]. 84.9% of the 
patients, who had been prescribed an antidepressant drug, 
reported a dose recommended by these guidelines. In addi-
tion, in 153 patients who were continuously treated for at 
least 56 days, drug dosages were within the recommended 
range in 85.0% of the patients. In sum, the dosages were 
mostly guideline-adherent.

Strengths and limitations of our study

We are well aware that our study has limitations. First of 
all, this patient sample was not representative for depressed 
outpatients. We only investigated a subgroup of outpa-
tients who were non-responder to outpatient treatment, 
were referred to inpatient treatment, fulfilled the inclusion 
criteria of the EMC trial (i.e., no successful previous treat-
ments in the index episode with one of the study drugs like 
escitalopram, venlafaxine, or lithium), and were willing 
to participate in the EMC trial. Generalizability of results 
may also be limited since only patients were considered 
who were treated in one of the participating psychiatric 
institutions in the Rhine-Main metropolitan area. However, 
patients in our study were referred to inpatient treatment by 
a very large number of physicians and mainly not from the 
ambulatory services of the participating hospitals. Further-
more, the Rhine-Main metropolitan area has a rather high 
number of both GPs and psychiatric specialists, suggesting 
that the results might be even worse in regions with a lower 
number of doctors for the treatment of mental disorders. 
Despite those limitations, we believe that our study clearly 
documents that many outpatients are not treated according 
to guidelines—at least with respect to the use of antidepres-
sants according to the severity level of MDD and treatment 
length before treatment is optimized—and that this lack of 
guideline adherence may contribute to unsuccessful outpa-
tient treatment and need of inpatient care.

Secondly, relying mainly on patients’ self-reports 
regarding previous drug treatment might be critical. Patient 
reports of previous taken medication often yield an underre-
porting. It is, therefore, a limitation of our study that patient 
reports were not confirmed by assessment of reports of the 
treating physicians. We tried; however, to reduce possible 

confounding effects with very detailed and well-structured 
interviews and a large amount of collected parameters. In 
addition, patients only had to remember the present index 
episode, which reduced the amount of remembered drugs 
and treatment steps. Patient’s reports furthermore have the 
advantage over chart reviews that they assess true drug 
treatment and not only prescribed medications which very 
often are not taken by patients [29, 30]. In addition, it has 
to be taken into account that secondary analyses with mul-
tiple testing bear the risk of spurious findings. We, there-
fore, conducted Bonferroni correction on all statistically 
compared parameters and statistical significance could be 
confirmed as depicted in Table 1.

Thirdly, according to the EMC trial design (which 
was a pharmacotherapy trial), we only asked for previ-
ous drug treatment in the index episode, but not for previ-
ous psychotherapeutic treatment. It is, therefore, possible 
that at least some of the patients were treated psycho-
therapeutically during the index episode, which indicates 
guideline-adequate treatment for mild to severe forms of 
MDD. Therefore, the conclusions have to be more cau-
tious and can be made only for previous drug treatment, 
but not for any treatment received.

Conclusion

We show in this sample of patients with MDD that, contrary 
to current guidelines, many outpatients are treated with the 
same antidepressant drug for very long periods of time until 
the treatment strategy is optimized. Outpatients’ physicians 
should introduce treatment evaluation and treatment changes 
at the latest after 8 weeks of non-response and should try 
dose increase, drug augmentation (e.g., with lithium), com-
bination (e.g., with mirtazapine), or drug switches to another 
class as change strategies. An earlier treatment change may 
reduce patients’ treatment duration and suffering, may pre-
vent hospital admissions, and may finally reduce costs. Posi-
tive effects of earlier treatment changes in naturalistic treat-
ment settings have to be investigated in further studies.
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