
VU Research Portal

Improving the long-term prognosis of anxiety disorders

Bosman, R.C.

2020

document version
Publisher's PDF, also known as Version of record

Link to publication in VU Research Portal

citation for published version (APA)
Bosman, R. C. (2020). Improving the long-term prognosis of anxiety disorders: Clinical course, chronicity and
antidepressant use. [PhD-Thesis - Research and graduation internal, Vrije Universiteit Amsterdam].

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal ?

Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

E-mail address:
vuresearchportal.ub@vu.nl

Download date: 23. May. 2023

https://research.vu.nl/en/publications/9e110ca7-8c99-49d7-a68a-a39312c41b2b


 

CHAPTER 7 

Failure to respond after reinstatement of 

antidepressant medication: a systematic review 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Renske C. Bosman* 

Ruth C. Waumans 

Gabriel E. Jacobs 

Richard C. Oude Voshaar 

Anna D.T. Muntingh 

Neeltje M. Batelaan 

Anton J.L.M. van Balkom 

 

*RCB and RCW contributed equally to this work. 

 

Published in 
Psychotherapy and Psychosomatics, 2018, 87(5), 268–75 



176 

Abstract 

Background: Following remission of an anxiety disorder or a depressive disorder, 

antidepressants are frequently discontinued and in the case of symptom occurrence 

reinstated. Reinstatement of antidepressants seems less effective in some patients, but an 

overview is lacking. This systematic review aimed to provide insight into the magnitude 

and risk factors of response failure after reinstatement of antidepressants in patients with 

anxiety disorders, depressive disorders, obsessive-compulsive disorder, or posttraumatic 

stress disorder.  

Method: PubMed, Embase, and trial registers were systematically searched for studies in 

which patients: (1) had an anxiety disorder, a depressive disorder, obsessive-compulsive 

disorder, or posttraumatic stress disorder and (2) experienced failure to respond after 

reinstatement of a previously effective antidepressant.  

Results: Ten studies reported failure to respond following antidepressant reinstatement. 

The phenomenon was observed in 16.5% of patients with a depressive disorder, 

obsessive-compulsive disorder, and social phobia and occurred in all common classes of 

antidepressants. The range of response failure was broad, varying between 3.8 and 42.9% 

across studies. No risk factors for failure to respond were investigated. The overall study 

quality was limited.  

Conclusion: Research investigating response failure is scarce and the study quality limited. 

Response failure occurred in a substantial minority of patients. Contributors to the 

relevance of this phenomenon are the prevalence of the investigated disorders, the 

number of patients being treated with antidepressants, and the occurrence of response 

failure for all common classes of antidepressants. This systematic review highlights the 

need for studies systematically investigating this phenomenon and associated risk factors. 
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Introduction 

Antidepressant medication is used to treat up to two thirds of patients with anxiety and 

depressive disorders (1), with an increasing number of patients using antidepressants 

long-term (2). It is frequently assumed that the response to antidepressants in patients 

remains stable over time, but there are observations that this is not the case. 

Firstly, during continuous treatment with an antidepressant the effect of the 

antidepressant may decrease (3–7). One study suggests that this ‘poop out’ phenomenon 

is more prominent in selective serotonin reuptake inhibitors than in selective serotonin 

and noradrenalin reuptake inhibitors and tricyclic antidepressants (6). 

Secondly, the response to antidepressants may decrease with repeated exposure 

(8,9). Two clinical trials reported that in patients with major depressive disorder or bipolar 

II disorder the number of previous exposures to antidepressants was negatively related to 

the treatment response in a following trial with antidepressants (8,9). Indications for this 

phenomenon were also found in the STAR*D trial, a naturalistic study investigating the 

response to antidepressants in successive treatment steps (10). It was found that the 

response to the first treatment step was lower in patients who had received previous 

treatment for the current episode compared to patients who had not received treatment 

for the current episode. 

Thirdly, response failure can occur when an initially effective antidepressant is 

discontinued following symptom remission and reinstated after the occurrence of 

symptoms. This situation frequently occurs in daily clinical practice because: 1) anxiety 

and depressive disorders are highly prevalent (11), 2) up to two thirds of patients receive 

antidepressants (1), 3) many patients achieve remission while on antidepressant 

medication (12–22), 4) treatment guidelines advise discontinuation after a period of 

sustained remission (12,14–23), and 5) 36% or 41% of patients with, respectively, anxiety 

disorders or depressive disorders experience symptoms following antidepressant 

discontinuation (24,25). These are often labelled as relapse, but according to Chouinard 

and Chouinard (26) these symptoms can also be explained as newly occurring symptoms 

caused by the withdrawal of antidepressants. For these patients the effectiveness of 

antidepressants after reinstatement is of utmost importance. Unfortunately, there are 

indications that reinstatement of the same antidepressant after the occurrence of 

symptoms does not necessarily yield an effect similar to that in the period prior to drug 

discontinuation. Two case studies reported that with reinstatement of the same 

previously effective antidepressant the subsequent response was absent (27,28). 

Little is known, however, about this third type of response failure. Although two 

literature reviews have been conducted (29,30), no systematic review of failure to 

respond to antidepressants after reinstatement of the same medicament has previously 

been published. Therefore, we systematically reviewed the available empirical literature 

focusing on failure to respond again to the same antidepressants following reinstatement 
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due to the occurrence of symptoms in patients with depressive disorder, anxiety 

disorders, obsessive-compulsive disorder, or posttraumatic stress disorder. 

 

 

Method 

Literature search 

PubMed and Embase were searched (from inception to July 2017) for empirical studies 

including adult (age ≥18 years) patients with an anxiety disorder, a depressive disorder, an 

obsessive-compulsive disorder, or a post-traumatic stress disorder who had an initial 

response to an antidepressant but after discontinuation and later reinstatement of the 

same antidepressant experienced an ineffective or less effective response. Additionally, 

the reference lists of the included articles were screened and several trial registers were 

searched (i.e., Cochrane library, Current controlled trials, Clinical trials, the Netherlands 

trial register, and NHS centre for reviews and dissemination). Included were manuscripts 

containing original research data and English language publications only. Case studies and 

case series were excluded. 

The used search string included terms referring to reinstatement of treatment, 

anxiety disorders, depressive disorders, obsessive-compulsive disorder, and post-

traumatic stress disorder and antidepressant medications (see Appendix 7.1 for the 

complete search strategy). The search was conducted by an experienced librarian, R.C.B., 

and R.C.W. In accordance with PRISMA guidelines (31,32), the studies were selected by 

two independent reviewers (R.C.B. and R.C.W.). Firstly, studies were assessed for eligibility 

based on their title and abstract. Secondly, both reviewers assessed the full text of the 

selected articles. In case of disagreement, consensus was reached by referral to the text 

and discussion within the project group (R.C.B., R.C.W., N.M.B., and A.J.L.M.v.B.). 

 

Data extraction and analysis 

Data extraction forms were generated based on the Cochrane data collection form for 

clinical trials (33). The following information was extracted: study details (year of 

publication, country of study, single- or multi-centre study), participant details (number of 

participants, inclusion and exclusion criteria, age, gender, type of disorder, comorbidity, 

number of previous episodes, and number of participants with and without failure to 

respond), medication details (antidepressant type, class, dose and frequency, 

discontinuation mode [abrupt versus tapered], co-medication), methodological details 

(study design, study duration, time points of measurements, version of diagnostic tool, 

definitions of response, remission, and occurrence), information about the course of 

response failure, and risk factors. R.C.B. and R.C.W. each extracted data from half of the 

articles and then checked the other half of the data. Disagreements were solved by 

referral to the data. 
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Quality assessment and publication bias 

The quality of the studies was assessed using the Cochrane Collaboration tool (34). 

Assessed aspects were related to the demographics and clinical characteristics of the 

population at reinstatement, the treatment with antidepressants with an effect and the 

treatment with antidepressants with response failure, and potential confounders. R.C.B. 

did the initial scoring of the studies, and this was double-checked by R.C.W. In case of 

disagreement, consensus was reached through discussion. 

 

 

Results 

Literature Search 

The search of PubMed and Embase resulted in 10,850 unique records; of these, 10,700 

were excluded based on their title and abstract, resulting in 150 records for full-text 

screening (Figure 7.1). We were unable to acquire a full-text copy of four articles. Of the 

remaining 146 records, eight articles could be included (35–42). The search of the 

reference lists of the included articles resulted in the additional inclusion of two articles 

(43,44). No additional records were included based on the search of trial registers. This 

systematic review thus contains ten studies. 

 

Study characteristics 

Table 7.1 provides an overview of the characteristics of the ten included studies. The 

studies were published between 1989 and 2006 and consisted of one retrospective chart 

review (42) and nine prospective studies with reinstatement after the occurrence of 

symptoms (35–41,43,44). Most prospective studies (36–41,43,44) were not placebo 

controlled. The sample sizes in the reinstatement phase ranged from n=11 to n=81 

participants. Response and/or remission at reinstatement was defined in varying ways 

across studies (Table 7.2). Failure to respond has been reported in patients diagnosed with 

major depressive disorder and/or dysthymia (35–38,41–44), obsessive-compulsive 

disorder (39), and social phobia (40). We did not find studies regarding other anxiety 

disorders (e.g., generalised anxiety disorder, panic disorder, specific phobia) or regarding 

post-traumatic stress disorder. 

From Table 7.1 it appears that failure to respond was reported in 16.5% of 

patients restarting an antidepressant (394 exposures leading to 65 patients with failure). 

The range across studies reporting failure to respond was broad, ranging from 3.8 to 

42.9%. In one study the patients did not have any previous episodes (37), while in two 

studies the patients had had at least one previous episode prior to study baseline (41,42), 

and in one study the patients had had at least three previous episodes (43). The other six 

studies did not report whether the patients had experienced prior episodes (35,36,38–

40,44). Failure to respond following reinstatement has been observed for monoamine 
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oxidase inhibitors (37,40), tricyclic antidepressants (37–39,41–44), selective serotonin 

reuptake inhibitors (35,39), and selective serotonin and noradrenalin reuptake inhibitors 

(36) and thus in all common classes of antidepressants. Apart from the study of Flint and 

Rifat (37), no studies reported on co-medication (Table 7.1). 

 

 

 
Figure 7.1: Flow chart of literature search. 
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Depressive disorders 

Following open-label treatment, six studies prospectively followed participants diagnosed 

with major depressive disorder (35–37,41,43,44) and one study followed patients with 

pure dysthymia or dysthymia with major depressive disorder (38) (Table 7.1). These 

studies included 21 to 501 patients with response to antidepressant treatment of the 

index disorder, and 11 to 58 of those patients received retreatment following the 

occurrence of symptoms. Response failure occurred in patients treated with desipramine 

(n=2 [8.3%], 200mg/day (44), and n=1 [8.3%], 75–300mg/day, with plasma levels ranging 

from 150 to 300ng/mL (38)), imipramine (n=7 [18.9%], median dose 200mg/day, with a 

median plasma level of 300ng/mL (43)), nortriptyline (n=3 [10.0%], mean dose 

80.4mg/day, plasma level 95.1ng/mL (41)), fluoxetine (n=6 [10.9%], 20mg/day (35)), and 

duloxetine (n=15 [26.3%], 60mg/day (36)). One study (37) reported response failure after 

reinstatement of nortriptyline or phenelzine corresponding to what patients had 

previously received (n=1 [9.1%]), but it did not specify the dosage or the antidepressant. In 

three studies patients simultaneously received psychological treatment and 

antidepressant treatment for their symptoms (41,43,44). Following the occurrence of 

symptoms, psychological treatment and antidepressant treatment were both reinstated in 

two of the three studies (41,43). 

In addition to these seven prospective follow-up studies, one study consisted of a 

retrospective chart review (42) (Table 7.1). Based on the medical records of patients with 

major depressive disorder it was found that, of the 35 patients who received the same 

antidepressant medication and dose as in the previous episode, 15 (42.9%) no longer 

responded (42). 

 

Anxiety disorders 

One study (40) investigated the long-term treatment outcomes of moclobemide (mean 

dose 730mg/day) for social phobia (Table 7.1). In that prospective study, patients were 

treated for two years followed by a no-treatment period of at least one month. When a 

patient experienced occurrence of symptoms, treatment was reinstated for another two 

years, again followed by a no-treatment period of at least one month. Of the patients 

(n=51) who were retreated with moclobemide for nine months, two (3.8%) no longer 

responded.  
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Table 7.1: Characteristics of included studies. 

Ref Study design 

Age 

Mean (SD) Gender Diagnosis 

Number 

of 

previous 

episodes 

Mean 

(SD) 

Duration 

of 

treatment 

before 

response 

failure
b 

Duration 

of 

treatment 

with 

response 

failure
b
 

Discontinuation 

mode 

Depressive disorders 
(44) Prospective  CBT: 43.7 

(2.3); 
 
CAU: 48.5 
(3.3) 

CBT: 60% 
female 
 
CAU: 75% 
female 

MDD ? 3-5 
months 

≥3 months Taper 

(35) Prospective  40.9 (10.5) n=39 
(70.9%) 
female 

MDD 
 

? 13 weeks 25 weeks ? 

(45) Prospective  44.7 (11.5) Female: 
n=48 
(82.8%) 
 
Male: 
n=10 
(17.2%) 

MDD ? 12 weeks 12 weeks Taper 

(37) 
 

Prospective  74.4 (6.6) ? MDD None ? ? Taper 

(38) Prospective 37.3 (13.1) Female: 
n=7 
 
Male: n=5 

Dyst or 
Dyst with 
MDD 

? 26 weeks ? ? 

(43) Prospective  42.7 (10.4) Female: 
n=33 
 
Male: 
n=12 

MDD 6.2 (7.5) 
 

≥20 weeks ≥20 weeks ? 

(42) 
 
 
 
 
 
 
 

Retrospective 
chart review 

? ? MDD ≥1 ? ? ? 
 

(41) Prospective 66.8 (5.1) Female: 
n=25 
Male: n=7 

MDD ≥1 ? ? ? 

Obsessive Compulsive Disorder 
(39) 
 
 
 
 
 

Prospective ? ? OCD ? 6 months 24 weeks Taper 

Anxiety Disorders 
(40) Prospective 34 (10)a Female: 

n=43 
Male: 
n=58a 

SP ? Up to 2 
years 

Up to 2 
years 

50% taper; 50% 
abrupt 

Abbreviations: SD=standard deviation; CBT=cognitive behavioural therapy; CAU=care as usual; MDD=major depressive disorder; 
Dyst=dysthymia; OCD=obsessive-compulsive disorder; SP=social phobia; TCA=tricyclic antidepressant; SSRI=selective serotonin 
reuptake inhibitor; SNRI=serotonin–norepinephrine reuptake inhibitor; MAOI=monoamine oxidase inhibitor; mg/d=milligram per 
day; ng/ml=nanogram per millilitre; NA=not applicable. aThis data relates to the baseline data of the study and not to the sample 
included for reinstatement. bTime point as reported in original article. cNot described for which antidepressant a failure to 
respond occurred. 
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N participants 

with response 

to 

antidepressant 

N 

participants 

receiving 

retreatment 

N 

participants 

with 

response 

failure 

Antidepressant 

(with response 

failure) Class Dose (mg/day) 

Plasma 

levels 

(ng/ml) 

 

Co-

medication 

reported? 

 
40 
 
 
 
 

24 2 Desipramine TCA 200 ? - 

501 
 
 

55 6 Fluoxetine SSRI 20 NA - 

278 
 
 
 
 
 
 

57 15 Duloxetine SNRI 60 NA - 

21 11 1 Nortriptyline; 
Phenelzine 

TCA/MAOI ? ?/NA + 

? 
 
 
 

12 1 Desipramine TCA Range: 75-300 Range: 
150-300 

- 

45 37 7 Imipramine TCA Mean: 201.8 
(67.8) 
Median: 200 

Mean: 
324.7 
(166.9) 
Median: 
308 

- 

59 35 15 Unspecified 
TCAs; 
trazodone; 
amoxapine; 
nomifensinec 

 Trial was 
considered 
adequate if 
dose was 
≥150mg/d or 
patient had 
response at 
lower dose. 

?/NA - 

? 
 
 

30 3 Nortriptyline TCA 80.4 (40.7) 95.1 
(25.2) 

- 

 
183 81 13 Clomipramine; 

Fluoxetine; 
Fluvoxamine; 
Paroxetine 

TCA/ SSRI Clomipramine: 
150 
Fluoxetine: 40 
Fluvoxamine: 
300 
Paroxetine: 40 

?/NA - 

 
59 
 
 
 

52 2 Moclobemide MAOI 730 NA - 
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Obsessive-compulsive disorder 

One study reported on failure to respond after reinstatement of antidepressants in 

obsessive-compulsive disorder (39), using a prospective design to assess whether patients 

with obsessive-compulsive disorder had a similarly effective response after the same drug 

was reinstated following the occurrence of symptoms (Table 7.1). They found that out of 

the 81 patients who experienced occurrence of symptoms and were retreated with 

clomipramine (150mg/day), fluoxetine (40mg/day), fluvoxamine (300mg/day), or 

paroxetine (40mg/day), 13 (16.0%) had an ineffective or less effective response when 

retreated with the same drug at the same dose compared to the initial trial. No 

differences were observed for the different drugs (39). 

 

Risk factors 

None of the included studies investigated risk factors for response failure to 

antidepressant medication. 

 

Quality assessment and publication bias 

In all of the studies information was missing to some extent, though the amount of 

missing information varied between studies (Appendix 7.2). Demographic information was 

missing in three studies (37,39,42). One study only reported information about the 

baseline population (40) but not specifically about the group in which antidepressants 

were reinstated. In most studies it was difficult to determine whether antidepressant 

treatment and reinstatement were adequately administered. Information was missing 

about which specific antidepressant had been used in treatment (42), for which 

antidepressant failure to respond had occurred (37,42), the dose and frequency of 

antidepressant treatment and reinstatement (37,42), the duration of the treatment 

(37,41–44), the duration of reinstatement (37,38,41–44), and the plasma levels of tricyclic 

antidepressants during treatment and/or reinstatement (37–39,42,44). 

Several types of bias may also be present (Appendix 7.2). Reporting bias could 

have occurred as most studies are subgroup analyses of a larger study (35–39,44,46,47) 

and it is not reported how these subsamples corresponded to the overall sample in terms 

of numbers and/or characteristics. In three studies it was also not clear which participants 

were included in the statistical analyses of the reinstatement phase (36,40,44), which 

could have resulted in either underestimation or overestimation of the number of patients 

with response failure. Bias could also have been introduced due to inadequate blinding of 

patients, practitioners, and/or outcome assessors in most studies and thus outcome 

expectancies could have influenced the results. This can result in overestimation of the 

effect of treatment (48,49), and thus reinstatement of antidepressants may have been 

considered more effective in patients than it actually was, thereby underestimating the 

proportion of response failure. Moreover, the study outcomes could have been affected 

by the allowance of co-medication (37) and psychotherapy (41,43,44) or by not excluding 

comorbid disorders (40,41). 
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Table 7.2: Definitions of response and remission after reinstatement of antidepressant medication 

Reference Definition response Definition remission 

Depressive disorders 

(44) Patients rated as ‘better’ or ‘much better’ according to 
Kellner’s global rating scale of improvement (Kellner 1972) 

Full remission according to criteria provided by 
Frank and colleagues, 1991 

(35) Response: ≥ 50% reduction of modified HAM-D17 and CGI-
severity score of ≤ 2 

Not provided 

(45) Reduction ≥50% in the HAM-D17 score from the time of 
relapse to the end of study participation 

Total HAM-D17 score of ≤ 7 

(37) HAM-D17 of ≤ 10  
(38) Not provided Partial remission: a 50% reduction in 24-item HAM-

D score and a total score of 12 or less; and a GAS 
score of ≥ 60 and completion of 10 weeks of acute 
treatment 
Full remission: total score on 24-item HAM-D of ≤ 7; 
and a GAS score of ≥ 70 and absence of symptoms 
sufficient to meet the DSM-III-R criteria for 
dysthymia 

(43) HAM-D17 score ≤7 at week 8 and ≤7 at week 16, and a 
HAM-D change score of ≥50% at week 16, and Raskin score 
≤5 for 3 consecutive weeks 

Not provided 

(42) If the chart included phrases such as ‘improved’ or 
‘recovered’ regarding depressive symptoms, and if the 
patient was discharged without further change in 
antidepressant prescription. 

Not provided 

(41) Not provided Three consecutive weekly HAM-D scores of ≤10 and 
subsequently maintained for 16 weeks 

Obsessive-compulsive disorder 

(39) Decrease of ≥35% in Y-BOCS total score and being rates as 
‘much improved’ or ‘very much improved’ on CGI with 
respect to baseline condition 

Not provided 

Anxiety disorders 

(40) Final CGI-change scores of 1-2 Not provided 

Abbreviations: HAM-D: Hamilton Depression Rating Scale; CGI: Clinical Global Impression; DSM-III-R: Diagnostic and Statistical 
Manual of Mental Disorders, 3rd revised edition; GAS: Global Assessment Scale; Y-BOCS: Yale-Brown Obsessive Compulsive Scale. 

 
 

Discussion 

The aim of this systematic review was to provide an overview of empirical literature 

reporting failure to respond after reinstatement of antidepressant medication that was 

previously effective in patients with depressive disorder, anxiety disorder, obsessive-

compulsive disorder, or post-traumatic stress disorder. The results showed that 16.5% 

(range 3.8 to 42.9%) of the patients experience failure to respond and this occurred in all 

classes of antidepressants. This phenomenon is thereby clinically relevant. 

Our review suggests that a stable response to antidepressants after 

reinstatement cannot be assumed in all patients. Given that a decrease in the effect of 

antidepressants has also been reported during continuous antidepressant use (3–7), with 

repeated exposures (8–10), and in patients with recurrent episodes (50), it is possible that 

these different types of response failures reflect a broader phenomenon. Therefore, it is 

important to investigate which mechanisms underlie response failure to antidepressants 

and whether the core mechanisms are similar for all of the aforementioned varieties of 

response failure. 
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The included studies proposed some possible pharmacodynamic mechanisms. 

Three studies suggested that patients who no longer responded were initially placebo 

responders and thus never had a ‘true’ drug response (35,39,44). This hypothesis was, 

however, disregarded by Maina and colleagues (39), who considered it unlikely that a 

placebo response existed for the entire duration of the six-month treatment phase. An 

alternative hypothesis, suggested by two studies (35,44), was that patients had developed 

a ‘tolerance’ to antidepressants over time and therefore did not respond anymore after 

reinstatement. Since the possible underlying pharmacological mechanisms were not 

explained by the authors and have not been studied systematically, they remain 

speculative. 

Moreover, response failure could also be the result of progression of the disease 

(39,42). For depressive disorders, it is known that with an increasing number of episodes 

the likelihood of symptom occurrence also increases (51–54), potentially resulting in a 

chronic course with a more severe symptomatology (55). Thus, the effectiveness of the 

antidepressants may remain unchanged, but the underlying disorder may become more 

severe and can no longer be effectively treated. It is difficult to determine if this is a 

relevant factor in the present study because six of the ten included studies did not report 

the duration of the index disorder or the number of previous episodes. In the studies that 

reported on duration, there were no clear indications of a relationship between duration 

or number of previous episodes and failure to respond. One study reported that patients 

had no previous episodes (37), and two other studies reported that patients had at least 

one previous episode (41,42). Only one study included patients with multiple previous 

episodes (mean 6.2 episodes) (43). The proportions of response failures across these 

studies were 9.1% (37), 42.9% (42), 10% (41), and 18.9% (43), respectively. An argument in 

favour of this disease progression hypothesis is that the proportion of response failure 

seems to be comparable to occurrence rates during maintenance treatment (24,25). 

However, since there is no direct comparison with maintenance therapy, the studies 

included in this review cannot substantiate this hypothesis. 

Although the underlying mechanisms are still unclear, it is important to consider a 

possible harmful role of antidepressants in the process of response failure. The 

oppositional model of tolerance states that it cannot be excluded that antidepressants 

have a detrimental effect on the course of illness in anxiety disorders and depressive 

disorders (29,30). According to this model, ‘continued drug treatment may recruit 

processes that oppose the initial acute effects of a drug and may result in failure to 

respond’ [p. 127 in (29)], which may explain response failure following reinstatement of 

the initial effective antidepressant. The model further states that ‘continued 

antidepressant treatment may also propel the illness to a more malignant and treatment-

unresponsive course’ and that following discontinuation ‘oppositional processes may 

operate for some time, resulting in withdrawal symptoms, and increased vulnerability to 

relapse or resistance when treatment is reinitiated’ [p. 127 in (29)]. These potential 

iatrogenic effects of antidepressants should be further examined, especially because long-

term antidepressant use is increasing (2). 
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Failure to respond could also result from transition of the index disorder to 

another disorder. In patients with major depressive disorder who are resistant to 

antidepressant treatment, the diagnosis is more frequently changed from major 

depressive disorder to bipolar disorder compared to patients without antidepressant 

resistance (56). Transition from major depressive disorder to bipolar disorder does not 

explain why response failure is also observed in obsessive-compulsive disorder and social 

phobia, and the time span of the included studies is too limited for observation of 

transition. 

In addition to pharmacodynamic mechanisms and disease-related factors, 

changes in the pharmacokinetics of antidepressant drugs over time may contribute to 

response failure during subsequent episodes of depression or anxiety. Specifically, an 

increased drug metabolism in subsequent episodes compared to the index episode can 

reduce plasma drug concentrations and, as a consequence, drug efficacy. Cytochrome 

(CYP) P450 induction related to co-medication or other factors like smoking could 

influence drug metabolism and is particularly relevant to antidepressant drugs 

metabolised by CYP3A4, CYP1A2, CYP2C9, and CYP2C19 (57). Most of the included 

antidepressants associated with a failure to respond are primarily metabolised by CYP2D6. 

Since CYP2D6 is generally accepted to not be inducible (58), pharmacokinetic changes are 

not expected to contribute substantially to subsequent response failure to antidepressant 

drugs. 

 

Strengths and limitations 

To our knowledge, this is the first review that specifically investigates failure to respond 

following reinstatement of an antidepressant after successful treatment for the same 

disorder with a systematic approach. A major strength of this review is that we conducted 

a broad literature search, checked the reference lists of the included studies, and searched 

trial registers for relevant studies. Therefore, it is probable that we captured most of the 

available literature on this topic. The results of this systematic review should, however, be 

interpreted in the context of the following limitations. 

The included studies consist of nine prospective studies with reinstatement after 

the occurrence of symptoms and one retrospective chart review. These are non-

systematic studies with methodological inconsistencies. Across studies different 

definitions for response failure were used, limiting the comparability of the studies. Also, 

in studies that provided simultaneous antidepressant and psychological treatments, the 

independent effects of these treatments could not be untangled in either the initial phase 

or the reinstatement phase. As a result, this could have led to underestimation of the 

number of nonresponding patients. 

Furthermore, none of the included studies reported any risk factors for response 

failure. Consequently, it remains unknown which patients are potentially at risk and which 

patients can restart antidepressants in a relatively unproblematic manner following the 

occurrence of symptoms. Additionally, whether response failure also occurs in more 

recently introduced antidepressants is unknown, as the most recently published study in 
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this systematic review is from 2006. Moreover, because the included studies were of low 

to moderate quality and bias may be present, no firm conclusion can be drawn. These 

limitations highlight the need for up-to-date good quality research. 

 

Implications and recommendations 

In recent years some attention has been paid to response failure (59). This systematic 

review shows, however, that the phenomenon is largely understudied and consists of 

older studies (from 2006 and earlier) and that the majority of studies conducted are of low 

to moderate quality. 

Although a failure to respond only seems to occur in a minority of patients 

restarting antidepressants (16.5%, range 3.8 to 42.9%), it is of clinical relevance given the 

high number of patients taking antidepressants (1), the occurrence of the phenomenon in 

all common classes of antidepressants, the high prevalence of anxiety disorders, 

depressive disorders, obsessive-compulsive disorder, and post-traumatic stress disorder 

(11), and the tendency of these disorders to run a chronic course in which the occurrence 

of symptoms is common (24,25,55,60–71). 

This systematic review identified the need for high quality studies investigating 

the phenomenon of response failure. The European Medicines Agency currently requires 

that medication trials for anxiety disorders, depressive disorders, obsessive-compulsive 

disorder, and post-traumatic stress disorder have a placebo-controlled continuation phase 

varying between six and twelve months of follow-up (72–77). To increase our 

understanding of the phenomenon and its aetiology and to better advise patients, 

response failure after reinstatement should be compared to response failure during 

maintenance therapy. A first recommendation might be that placebo-controlled 

discontinuation trials also investigate to what extent patients who switch to the placebo-

arm and experience occurrence of symptoms respond again to the medication under 

study. This will result in more systematic research in a larger population, insight into the 

occurrence of response failure in other disorders or in recently developed medications, 

and determination of possible risk factors. Additionally, investigation of underlying 

mechanisms of failure to respond is recommended. When patients at risk for response 

failure after reinstatement can be identified in the future, personalised treatment advice 

can be given in order to improve the long-term prognosis of the patients. 

 

 

Acknowledgment 

We thank Caroline Planting and Jopie van der Spek of the Amsterdam UMC, Vrije 

Universiteit Amsterdam library for their help with conduction of the literature search. 

  



189 

References 

1.  The ESEMeD/MHEDEA 2000 investigators, Alonso J, Angermeyer MC, Bernert S, 

Bruffaerts R, Brugha TS, Bryson H, Girolamo G, de Graaf R, Demyttenaere K, 

Gasquet I, Haro JM, Katz SJ, Kessler RC, Kovess V, Lepine JP, Ormel J, Polidori G, 

Russo LJ, Vilagut G, Almansa J, Arbabzadeh-Bouchez S, Autonell J, Bernal M, Buist-

Bouwman MA, Codony M, Domingo-Salvany A, Ferrer M, Joo SS, Martinez-Alonso 

M, Matschinger H, Mazzi F, Morgan Z, Morosini P, Palacin C, Romera B, Taub N, 

Vollebergh WAM. Use of mental health services in Europe: results from the 

European Study of the Epidemiology of Mental Disorders (ESEMeD) project. Acta 

Psychiatrica Scandinavica. 2004 Jun;109(s420):47–54.  

2.  Huijbregts KM, Hoogendoorn AW, Slottje P, van Balkom AJLM, Batelaan NM. Long-

term and short-term antidepressant use in general practice: data from a large 

cohort in the Netherlands. Psychotherapy and Psychosomatics. 2017;86(6):362–9.  

3.  Bockting CLH, ten Doesschate MC, Spijker J, Spinhoven P, Koeter MWJ, Schene AH. 

Continuation and maintenance use of antidepressants in recurrent depression. 

Psychotherapy and Psychosomatics. 2008;77(1):17–26.  

4.  Byrne SE, Rothschild AJ. Loss of antidepressant efficacy during maintenance 

therapy: possible mechanisms and treatments. Journal of Clinical Psychiatry. 

1998;59(6):279–88.  

5.  Fava M, Rappe SM, Pava JA, Nierenberg AA, Alpert JE, Rosenbaum JF. Relapse in 

patients on long-term fluoxetine treatment: response to increased fluoxetine 

dose. The Journal of Clinical Psychiatry. 1995 Feb;56(2):52–5.  

6.  Posternak MA, Zimmerman M. Dual reuptake inhibitors incur lower rates of 

tachyphylaxis than selective serotonin reuptake inhibitors: a retrospective study. 

The Journal of Clinical Psychiatry. 2005 Jun;66(6):705–7.  

7.  Quitkin FM, Stewart JW, McGrath PJ, Nunes E, Ocepek-Welikson K, Tricamo E, 

Rabkin JG, Ross D, Klein DF. Loss of drug effects during continuation therapy. The 

American Journal of Psychiatry. 1993 Apr;150(4):562–5.  

8.  Amsterdam JD, Williams D, Michelson D, Adler LA, Dunner DL, Nierenberg AA, 

Reimherr FW, Schatzberg AF. Tachyphylaxis after repeated antidepressant drug 

exposure in patients with recurrent major depressive disorder. 

Neuropsychobiology. 2009;59(4):227–33.  

9.  Leykin Y, Amsterdam JD, DeRubeis RJ, Gallop RJ, Shelton RC, Hollon SD. Progressive 

resistance to a selective serotonin reuptake inhibitor but not to cognitive therapy 

in the treatment of major depression. Journal of Consulting and Clinical 

Psychology. 2007;75(2):267–76.  

10.  Rush AJ, Trivedi MH, Wisniewski SR, Nierenberg AA, Stewart JW, Warden D, 

Niederehe G, Thase ME, Lavori PW, Lebowitz BD, McGrath PJ, Rosenbaum JF, 

Sackeim HA. Acute and longer-term outcomes in depressed outpatients requiring 



190 

one or several treatment steps: a STAR*D report. American Journal of Psychiatry. 

2006;163:1905–1917.  

11.  Kessler RC, Petukhova M, Sampson NA, Zaslavsky AM, Wittchen H-U. Twelve-

month and lifetime prevalence and lifetime morbid risk of anxiety and mood 

disorders in the United States: anxiety and mood disorders in the United States. 

International Journal of Methods in Psychiatric Research. 2012 Sep;21(3):169–84.  

12.  Bandelow B, Zohar J, Hollander E, Kasper S, Möller H-J, WFSBP Task Force On 

Treatment Guide. World Federation of Societies of Biological Psychiatry (WFSBP) 

guidelines for the pharmacological treatment of anxiety, obsessive-compulsive and 

post-traumatic stress disorders - first revision. The World Journal of Biological 

Psychiatry. 2008 Jan;9(4):248–312.  

13.  Bauer M, Pfennig A, Severus E, Whybrow PC, Angst J, Möller H-J, Šon behalf of the 

Task Force on Unipolar Depressive Disorders. World Federation of Societies of 

Biological Psychiatry (WFSBP) guidelines for biological treatment of unipolar 

depressive disorders, part 1: update 2013 on the acute and continuation 

treatment of unipolar depressive disorders. The World Journal of Biological 

Psychiatry. 2013 Jul;14(5):334–85.  

14.  Hassink-Franke L, Terluin B, van Heest F, Hekman J, van Marwijk HWJ, van 

Avendonk MJP. Standaard Angst (tweede herziening) [Internet]. Nederlands 

Huisartsen Genootschap. 2012 [cited 2016 Oct 19]. Available from: 

www.nhg.org/standaarden/volledig/nhg-standaard-angst#idp30352 

15.  National Institute for Health and Clinical Excellence. Obsessive-compulsive 

disorder and body dysmorphic disorder: treatment [Internet]. NICE National 

Institute for Health and Clinical Excellence. 2005 [cited 2016 Jan 4]. Available from: 

www.nice.org.uk/guidance/cg31 

16.  National Institute for Health and Clinical Excellence. Post-traumatic stress disorder: 

management [Internet]. NICE National Institute for Health and Clinical Excellence. 

2005 [cited 2016 Jan 4]. Available from: www.nice.org.uk/guidance/cg26 

17.  National Institute for Health and Clinical Excellence. Depression in adults: 

recognition and management [Internet]. NICE National Institute for Health and 

Clinical Excellence. 2009 [cited 2016 Jan 4]. Available from: 

www.nice.org.uk/guidance/cg90 

18.  National Institute for Health and Clinical Excellence. Generalised anxiety disorder 

and panic disorder (with or without agoraphobia) in adults. Management in 

primary, secondary and community care [Internet]. NICE National Institute for 

Health and Clinical Excellence. 2011 [cited 2016 Jan 4]. Available from: 

www.nice.org.uk/guidance/cg113 

19.  National Institute for Health and Clinical Excellence. Social anxiety disorder: 

recognition, assessment and treatment [Internet]. NICE National Institute for 

Health and Clinical Excellence. 2013 [cited 2016 Jan 4]. Available from: 

www.nice.org.uk/guidance/cg159 



191 

20.  Spijker J, Bockting CLH, Meeuwissen JAC, van Vliet IM, Emmelkamp PMG, Hermens 

MLM, van Balkom AJLM. Multidiciplinaire richtlijn depressie (derde revisie). 

Richtlijn voor de diagnostiek, behandeling en begeleiding van volwassen patiënten 

met een depressive stoornis. Utrecht: Trimbos-instituut; 2013.  

21.  van Balkom AJLM, van Vliet IM, Emmelkamp PMG, Bockting CLH, Spijker J, 

Hermens MLM, Meeuwissen JAC. Multidiciplinaire richtlijnen angststoornissen 

(derde revisie). Richtlijn voor de diagnostiek, behandeling en begeleiding van 

volwassen patiënten met een angststoornis. Utrecht: Trimbos-instituut; 2013.  

22.  van Weel-Baumgarten EM, van Gelderen MG, Grundmeijer HGLM, Licht-Strunk E, 

van Marwijk HWJ, van Rijswijk HCAM, Tjaden BR, Verduijn M, Wiersma TJ, Burgers 

JS, van Avendonk MJP, van der Weele GM. NHG-Standaard Depressie (tweede 

herziening) [Internet]. Nederlands Huisartsen Genootschap. 2012 [cited 2016 Oct 

19]. Available from: www.nhg.org/standaarden/volledig/nhg-standaard-depressie-

tweede-herziening 

23.  Bauer M, Severus E, Köhler S, Whybrow PC, Angst J, Möller H-J, on behalf of the 

WFSBP Task Force on Treatment Guidelines for Unipolar Depressive Disorders. 

World Federation of Societies of Biological Psychiatry (WFSBP) guidelines for 

biological treatment of unipolar depressive disorders, part 2: maintenance 

treatment of major depressive disorder - update 2015. The World Journal of 

Biological Psychiatry. 2015 Feb 17;16(2):76–95.  

24.  Geddes JR, Carney SM, Davies C, Furukawa TA, Kupfer DJ, Frank E, Goodwin GM. 

Relapse prevention with antidepressant drug treatment in depressive disorders: a 

systematic review. The Lancet. 2003 Feb;361(9358):653–61.  

25.  Batelaan NM, Bosman RC, Muntingh ADT, Scholten WD, Huijbregts KM, van 

Balkom AJLM. Risk of relapse after antidepressant discontinuation in anxiety 

disorders, obsessive-compulsive disorder, and post-traumatic stress disorder: 

systematic review and meta-analysis of relapse prevention trials. BMJ. 2017 Sep 

13;358:j3927.  

26.  Chouinard G, Chouinard V-A. New classification of selective serotonin reuptake 

inhibitor withdrawal. Psychotherapy and Psychosomatics. 2015 Feb 21;84(2):63–

71.  

27.  Donaldson SR. Tolerance to phenelzine and subsequent refractory depression: 

three cases. The Journal of Clinical Psychiatry. 1989 Jan;50(1):33–5.  

28.  Paholpak S. Clomipramine-resistant, fluoxetine-responsive obsessive compulsive 

disorder: a case report. Journal of the Medical Association of Thailand. 2002 

Oct;85(10):1135–8.  

29.  Fava GA. Can long-term treatment with antidepressant drugs worsen the course of 

depression? The Journal of Clinical Psychiatry. 2003 Feb 15;64(2):123–33.  

30.  Fava GA, Offidani E. The mechanisms of tolerance in antidepressant action. 

Progress in Neuro-Psychopharmacology and Biological Psychiatry. 2011 

Aug;35(7):1593–602.  



192 

31.  Menzies D. Systematic reviews and meta-analyses. The International Journal of 

Tuberculosis and Lung Disease. 2011 May 1;15(5):582–93.  

32.  Moher D, Liberati A, Tetzlaff J, Altman DG, PRISMA Group. Preferred reporting 

items for systematic reviews and meta-analyses: the PRISMA statement. Journal of 

Clinical Epidemiology. 2009 Oct;62(10):1006–12.  

33.  Cochrane Training. Data collection forms for intervention reviews [Internet]. 2014 

[cited 2017 Jan 25]. Available from: training.cochrane.org/resource/data-

collection-forms-intervention-reviews 

34.  Higgins JPT, Altman DG, Gøtzsche PC, Jüni P, Moher D, Oxman AD, Savovic J, Schulz 

KF, Weeks L, Sterne JAC, Cochrane Bias Methods Group, Cochrane Statistical 

Methods Group. The Cochrane Collaboration’s tool for assessing risk of bias in 

randomised trials. BMJ. 2011 Oct 18;343:d5928.  

35.  Fava M, Schmidt ME, Zhang S, Gonzales J, Raute NJ, Judge R. Treatment 

approaches to major depressive disorder relapse. Part 2: reinitiation of 

antidepressant treatment. Psychotherapy and Psychosomatics. 2002 

Aug;71(4):195–9.  

36.  Fava M, Detke MJ, Balestrieri M, Wang F, Raskin J, Perahia D. Management of 

depression relapse: re-initiation of duloxetine treatment or dose increase. Journal 

of Psychiatric Research. 2006 Jun;40(4):328–36.  

37.  Flint AJ, Rifat SL. Recurrence of first-episode geriatric depression after 

discontinuation of maintenance antidepressants. American Journal of Psychiatry. 

1999 Jun;156(6):943–5.  

38.  Friedman RA, Mitchell J, Kocsis JH. Retreatment for relapse following desipramine 

discontinuation in dysthymia. The American Journal of Psychiatry. 1995 

Jun;152(6):926–8.  

39.  Maina G, Albert U, Bogetto F. Relapses after discontinuation of drug associated 

with increased resistance to treatment in obsessive-compulsive disorder. 

International Clinical Psychopharmacology. 2001 Jan;16(1):33–8.  

40.  Versiani M, Amrein R, Montgomery SA. Social phobia: long-term treatment 

outcome and prediction of response - a moclobemide study. International Clinical 

Psychopharmacology. 1997 Sep;12(5):239–54.  

41.  Reynolds CF, Frank E, Perel JM, Miller MD, Cornes C, Rifai AH, Pollock BG, 

Mazumdar S, George CJ, Houck PR. Treatment of consecutive episodes of major 

depression in the elderly. The American Journal of Psychiatry. 1994 

Dec;151(12):1740–3.  

42.  Remillard AJ, Blackshaw SL, Dangor A. Differential responses to a single 

antidepressant in recurrent episodes of major depression. Hospital & Community 

Psychiatry. 1994 Apr;45(4):359–61.  

43.  Kupfer DJ, Frank E, Perel JM. The advantage of early treatment intervention in 

recurrent depression. Archives of General Psychiatry. 1989 Sep;46(9):771–5.  



193 

44.  Fava GA, Rafanelli C, Grandi S, Canestrari R, Morphy MA. Six-year outcome for 

cognitive behavioral treatment of residual symptoms in major depression. 

American Journal of Psychiatry. 1998 Oct;155(10):1443–5.  

45.  Fava M, Detke MJ, Balestrieri M, Wang F, Raskin J, Perahia D. Management of 

depression relapse: re-initiation of duloxetine treatment or dose increase. Journal 

of Psychiatric Research. 2006 Jun;40(4):328–36.  

46.  Reynolds CF, Dew MA, Pollock BG, Mulsant BH, Frank E, Miller MD, Houck PR, 

Mazumdar S, Butters MA, Stack JA, Schlernitzauer MA, Whyte EM, Gildengers A, 

Karp J, Lenze E, Szanto K, Bensasi S, Kupfer DJ. Maintenance treatment of major 

depression in old age. New England Journal of Medicine. 2006 Mar 

16;354(11):1130–8.  

47.  Kupfer DJ. Management of recurrent depression. The Journal of Clinical Psychiatry. 

1993 Feb;54 Suppl:29–33; discussion 34-35.  

48.  Wood L, Egger M, Gluud LL, Schulz KF, Jüni P, Altman DG, Gluud C, Martin RM, 

Wood AJG, Sterne JAC. Empirical evidence of bias in treatment effect estimates in 

controlled trials with different interventions and outcomes: meta-epidemiological 

study. BMJ. 2008 Mar 15;336(7644):601–5.  

49.  Pildal J, Hrobjartsson A, Jorgensen K, Hilden J, Altman DG, Gøtzsche PC. Impact of 

allocation concealment on conclusions drawn from meta-analyses of randomized 

trials. International Journal of Epidemiology. 2007 Aug 1;36(4):847–57.  

50.  Kaymaz N, van Os J, Loonen AJM, Nolen WA. Evidence that patients with single 

versus recurrent depressive episodes are differentially sensitive to treatment 

discontinuation: a meta-analysis of placebo-controlled randomized trials. The 

Journal of Clinical Psychiatry. 2008 Sep;69(9):1423–36.  

51.  Judd LL. The clinical course of unipolar major depressive disorders. Archives of 

General Psychiatry. 1997 Nov 1;54(11):989–91.  

52.  Kessing LV, Hansen MG, Andersen PK, Angst J. The predictive effect of episodes on 

the risk of recurrence in depressive and bipolar disorders - a life-long perspective. 

Acta Psychiatrica Scandinavica. 2004 May;109(5):339–44.  

53.  Bulloch A, Williams J, Lavorato D, Patten S. Recurrence of major depressive 

episodes is strongly dependent on the number of previous episodes. Depression 

and Anxiety. 2014 Jan;31(1):72–6.  

54.  Solomon DA. Multiple recurrences of major depressive disorder. American Journal 

of Psychiatry. 2000 Feb 1;157(2):229–33.  

55.  Rhebergen D, Lamers F, Spijker J, de Graaf R, Beekman ATF, Penninx BWJH. Course 

trajectories of unipolar depressive disorders identified by latent class growth 

analysis. Psychological Medicine. 2012 Jul;42(07):1383–96.  

56.  Li C-T, Bai Y-M, Huang Y-L, Chen Y-S, Chen T-J, Cheng J-Y, Su T-P. Association 

between antidepressant resistance in unipolar depression and subsequent bipolar 

disorder: cohort study. British Journal of Psychiatry. 2012 Jan;200(01):45–51.  

57.  Lin JH. CYP induction-mediated drug interactions: in vitro assessment and clinical 

implications. Pharmaceutical Research. 2006 Jun;23(6):1089–116.  



194 

58.  Farmacotherapeutisch Kompas. Farmacokinetiek - Interacties tijdens de 

verschillende kinetische processen [Internet]. 2017 [cited 2017 Nov 15]. Available 

from: www.farmacotherapeutischkompas.nl/farmacologie/farmacokinetiek 

59.  Fava GA. Rational use of antidepressant drugs. Psychotherapy and 

Psychosomatics. 2014;83(4):197–204.  

60.  Batelaan NM, Rhebergen D, van Balkom AJLM, Penninx BWJH. Two-year course 

trajectories of anxiety disorders: do DSM classifications matter? The Journal of 

Clinical Psychiatry. 2014 Sep 25;75(09):985–93.  

61.  Beesdo-Baum K, Knappe S, Fehm L, Höfler M, Lieb R, Hofmann SG, Wittchen H-U. 

The natural course of social anxiety disorder among adolescents and young adults. 

Acta Psychiatrica Scandinavica. 2012 Dec;126(6):411–25.  

62.  Bruce SE, Yonkers KA, Otto MW, Eisen JL, Weisberg RB, Pagano M, Shea MT, Keller 

MB. Influence of psychiatric comorbidity on recovery and recurrence in 

generalized anxiety disorder, social phobia, and panic disorder: a 12-year 

prospective study. American Journal of Psychiatry. 2005 Jun;162(6):1179–87.  

63.  Colman I, Ploubidis GB, Wadsworth MEJ, Jones PB, Croudace TJ. A longitudinal 

typology of symptoms of depression and anxiety over the life course. Biological 

Psychiatry. 2007 Dec;62(11):1265–71.  

64.  Francis JL, Weisberg RB, Dyck IR, Culpepper L, Smith K, Orlando Edelen M, Keller 

MB. Characteristics and course of panic disorder and panic disorder with 

agoraphobia in primary care patients. The Primary Care Companion to The Journal 

of Clinical Psychiatry. 2007 Jun 15;09(03):173–9.  

65.  Hendriks SM, Spijker J, Licht CMM, Beekman ATF, Penninx BWJH. Two-year course 

of anxiety disorders: different across disorders or dimensions? Acta Psychiatrica 

Scandinavica. 2013 Sep;128(3):212–21.  

66.  Keller MB. Social anxiety disorder clinical course and outcome: review of 

Harvard/Brown Anxiety Research Project (HARP) findings. Journal of Clinical 

Psychiatry. 2006;67(suppl 12):14–9.  

67.  Nay W, Brown R, Roberson-Nay R. Longitudinal course of panic disorder with and 

without agoraphobia using the national epidemiologic survey on alcohol and 

related conditions (NESARC). Psychiatry Research. 2013 Jun;208(1):54–61.  

68.  Olino TM, Klein DN, Lewinsohn PM, Rohde P, Seeley JR. Latent trajectory classes of 

depressive and anxiety disorders from adolescence to adulthood: descriptions of 

classes and associations with risk factors. Comprehensive Psychiatry. 2010 

May;51(3):224–35.  

69.  Skipstein A, Janson H, Stoolmiller M, Mathiesen KS. Trajectories of maternal 

symptoms of anxiety and depression. A 13-year longitudinal study of a population-

based sample. BMC Public Health. 2010 Dec;10(1).  

70.  Stoolmiller M, Kim HK, Capaldi DM. The course of depressive symptoms in men 

from early adolescence to young adulthood: identifying latent trajectories and 

early predictors. Journal of Abnormal Psychology. 2005;114(3):331–45.  



195 

71.  Yonkers KA, Bruce SE, Dyck IR, Keller MB. Chronicity, relapse, and illness? Course 

of panic disorder, social phobia, and generalized anxiety disorder: findings in men 

and women from 8 years of follow-up. Depression and Anxiety. 2003;17(3):173–9.  

72.  European Medicines Agency. Guideline on clinical investigation of medicinal 

products in the treatment of depression [Internet]. 2013 [cited 2017 Sep 19]. 

Available from: 

ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2013/05/WC5

00143770.pdf 

73.  European Medicines Agency. Clinical investigation of medicinal products for the 

treatment of obsessive compulsive disorder [Internet]. 2005 [cited 2017 Sep 19]. 

Available from: 

ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2009/09/WC5

00003512.pdf 

74.  European Medicines Agency. Clinical investigation of medicinal products indicated 

for generalised anxiety disorder [Internet]. 2005 [cited 2017 Sep 19]. Available 

from: 

ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2009/09/WC5

00003510.pdf 

75.  European Medicines Agency. Clinical investigation of medicinal products indicated 

for panic disorder [Internet]. 2005 [cited 2017 Sep 19]. Available from: 

ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2009/09/WC5

00003511.pdf 

76.  European Medicines Agency. Clinical investigation of medicinal products indicated 

for the treatment of social anxiety [Internet]. 2006 [cited 2017 Sep 19]. Available 

from: 

ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2009/09/WC5

00003490.pdf 

77.  European Medicines Agency. Development of medicinal products for the 

treatment of post-traumatic stress disorder [Internet]. 2008 [cited 2017 Sep 19]. 

Available from: 

ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2009/09/WC5

00003489.pdf  



196 

Appendix 7.1: Search strategy 

“Drug Tolerance” [Mesh] OR tachyphyla* [tiab] OR non-respon* [tiab] OR nonrespon* 

[tiab] OR loss of response* [tiab] OR toleran* [tiab] OR resistan* [tiab] OR 

"Retreatment"[Mesh] OR retreatment* [tiab] OR “Recurrence” [Mesh] OR “Secondary 

prevention” [Mesh] OR recurren* [tiab] OR relaps* [tiab] OR re-initiation* [tiab] 

 

"Anxiety Disorders"[Mesh] OR anxiety disorder* [tiab] OR generalized anxiety disorder* 

[tiab] OR generalised anxiety disorder* [tiab] OR anxiety state* [tiab] OR agoraphobi* 

[tiab] OR panic* [tiab] OR phobi* [tiab] OR obsessive-compulsive [tiab] OR post-

traumatic* [tiab] OR posttraumatic* [tiab] OR traumatic* [tiab] OR PTSD [tiab] 

“Depressive disorder” [Mesh] OR depressive disorder* [tiab] OR dysthymi* [tiab] OR 

major depression* [tiab]  

 

"Antidepressive Agents" [Pharmacological Action] OR "Antidepressive Agents"[Mesh] OR 

“Serotonin Uptake Inhibitors”[Mesh] OR antidepressiv* [tiab] OR antidepressant* [tiab] 

OR SSRI* [tiab] OR SNRI* [tiab] OR TCA* [tiab] OR serotonin reuptake inhibitor* [tiab]  

 

NOT ("Animals"[Mesh] NOT ("Animals"[Mesh] AND "Humans"[Mesh])) 

 

This search was unrestricted and has been modified for an additional search in Embase. 

 



 

Appendix 7.2: Quality assessment 

Quality assessment of included studies. Items are derived from Cochrane Collaboration Tool for bias assessment. 
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