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Abstract: The current definition of remission from major depressive disorder does not fully 

take into account all aspects of patient recovery. Residual symptoms of depression are very 

common in patients who are classified as being in remission. Patients with residual symptoms 

are at increased risk of functional and interpersonal impairments, and are at high risk for 

recurrence of depression. This article discusses the incidence of residual symptoms of 

depression, as well as the risks and consequences of these symptoms, and will review the state 

of current treatment. 
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1. Introduction 

It is well established that approximately 55% of patients with Major Depressive Disorder (MDD) will 

respond to treatment with an initial antidepressant medication [1]. “Response,” when considered in its 

colloquial meaning, sounds like a highly desirable treatment outcome for a patient with depression. In the 

psychiatric literature, however, this word has a precise meaning; patients and clinicians alike should have 

an understanding of this meaning, so as to avoid inflated expectations and disappointment for patients and 

overconfidence and lack of close follow up on the part of clinicians. Response is defined as a 50% or more 

reduction in level of presenting symptomatology, as typically measured using a standardized rating scale, 

such as the Hamilton Depression Rating Scale (HAM-D) or the Montgomery Asberg Depression Rating 

Scale (MADRS) [2,3]. When the specific meaning of “response” is considered, it becomes clear that many 
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patients may still be suffering greatly from symptoms of MDD, even when they can be considered 

treatment responders. As an example, a patient whose HAM-D score reduces from 32 to 16 with treatment 

will still likely be experiencing considerable impairment and distress. In some patients, statistically 

significant reductions in scores can even be demonstrated in the absence of clinically meaningful 

improvements [4].  

Remission, on the other hand, is conceptualized as a return to a state of normal functioning and minimal 

symptomatology [5]. Remission has been operationalized in clinical trials as a threshold, or cut-off score, 

using standardized scales. A HAM-D17 score of seven or less, a MADRS score of ten or less, or a Clinical 

Global Impression (CGI) score of one, all typically designate a state of remission [6]. Importantly, these 

criteria do not require that patients be completely asymptomatic to be considered in remission [3, 7]. Even 

so, only 30% of patients in most clinical trials of antidepressant monotherapy achieve this limited state of 

remission [1]. In one study of 108 patients who had achieved remission, 26% had one residual symptom, 

and 57% had 2 or more symptoms [15] (Figure 1). 

Figure 1. Patients in considered to be in remission from major depression who still had 

ongoing residual symptoms. 

 

In the Sequenced Treatment Alternatives to Relieve Depression (STAR*D) study, 33% achieved 

remission after initial treatment with a selective serotonin reuptake inhibitor (SSRI). By the end of the 

study, 67% of patients had achieved remission, but this required four successive treatment steps of 

medications and psychotherapy [8] (Figure 2). 
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The actual cut-off score between response and remission is somewhat arbitrary [9], and depressed 

patients themselves may consider symptom resolution a less important indicator of remission than features 

such as optimism and self-confidence [10]. Nonetheless, the central notion is valid: it recognizes that 

treatment “response” is not a homogenous state and that there can be conceptual and practical benefits to 

separating out those who have differing levels of recovery, improvement in psychosocial function and risk 

of relapse. There are significant differences between treatment responders and remitters that do support 

such categorizations [11]. However, even among patients considered to be in remission, there can be 

considerable variability and heterogeneity in ongoing levels of impairment and function [12].  

Figure 2. Cumulative remission rates at successive steps in the STAR*D study. 

Cumulative Remission Rates in the 

STAR*D Study

33%

57%
63%

67%

Step 1 Step 2 Step 3 Step 4

 

Patients whose MDD has been successfully treated to a state of remission can be further subclassified 

based on the presence of residual symptoms and the level of impairment of psychosocial functioning. One 

category includes patients who can be categorized as having achieved remission from MDD but continue 

to exhibit both residual symptoms and some functional impairment. A second category identifies patients 

in remission with no evident ongoing core depressive symptoms, but with the presence of some 

impairment in psychosocial functioning. The optimal category of remission is, of course, the complete 

absence of both depressive symptoms and functional impairments [2]. This optimal state of remission is 

unfortunately a very challenging target to achieve. As few as 12–18% of patients with MDD treated with 

an initial antidepressant may improve such that they can be classified as being completely free of residual 

depressive symptoms and functional impairments [13–15]. These subclassifications of remission more 

clearly describe patient status, and the distinctions have therapeutic implications [3]; patient prognosis and 

the variability of outcomes in treatment remission depend primarily on the degree of remission and level 

of residual symptomatology [3,12].  
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For many patients whose MDD is not in complete remission at the end of a clinical trial, it may simply 

be that the trial assessed patients at a 6–8 week endpoint; it is known that some patients take up to 12 

weeks for a more complete remission [16]. For many patients, full recovery from MDD is an even more 

extended process than this [17], and residual symptoms can persist for many months after an episode of 

MDD can be classified as remitted [18].  

Even so, a substantial body of literature demonstrates that among patients with MDD who meet 

remission criteria, those with residual symptoms have a significantly higher risk of relapse compared to 

those without residual symptoms [17,19]. The presence of residual symptoms is the single most accurate 

marker for risk of relapse back into full MDD [20–23]. In one large cohort study, patients without residual 

symptoms of depression relapsed at an average of 157 weeks, while those with residual symptoms 

relapsed in approximately 28 weeks [19]. Another study followed patients in remission from MDD for  

10 months and found that 76% of patients with residual symptoms relapsed, compared to only 25% of 

those who were symptom-free [21]. Overall, patients with residual symptoms appear to be three times 

more likely to relapse into MDD than patients who are in complete remission [22]. Patients with residual 

symptoms are also more likely to experience a chronic course of illness [24], decreased likelihood of 

recovery over time, and increased psychosocial and socio-economic impairment [3].  

2. Common Residual Symptoms 

Among the most frequent residual symptoms of MDD are ongoing low mood, guilt, insomnia, anxiety, 

impaired work, loss of interest, irritability, fatigue, lowered libido, and a range of somatic or physical 

symptoms. Common residual somatic symptoms include backache, muscle ache, stomach aches and joint 

pain [14,25–27]. In addition to physical and emotional residual symptoms, cognitive deficits may remain 

in patients who otherwise appear to have reached remission, such as impaired memory processes and 

increased cognitive reactivity [28]. Residual symptoms are a predictor of relapse regardless of whether the 

patient was treated with medications or with psychotherapy [23].  

The residual symptoms of insomnia and other sleep disturbances are independent predictors of 

recurrence of MDD [29–31]. Both self-report by patients and EEG sleep abnormalities can identify 

insomnia that may lead to the increased risk [32,33]. Insomnia as a residual symptom is also associated 

with poor response to treatment [34] and even risk of suicide [35]. Patients with premorbid anxiety have 

higher rates of recurrence and take longer to respond to treatment [36], and when anxiety is present as a 

residual symptom, this is also a predictor of more rapid recurrence of MDD, possibly even more so than 

any residual core mood symptoms [37]. In some patients, persistent anxiety may not resolve fully with 

remission of MDD because it represents a separate subsyndromal Axis I anxiety disorder [38,39], rather 

than a manifestation of persistent MDD. Many residual symptoms, including anxiety, are also frequently 

prodromal symptoms in the same patients [13,40], and as such can be useful as harbingers of recurrence  

of MDD.  

Several factors may help identify which patients will experience residual symptoms, though none are 

definitively predictive [41]. These include severity of the initial symptoms [21], the presence of dysthymia 
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(“double depression”) [42], ongoing life stressors [27], medical illness burden [14], socioeconomic 

disadvantage [43], poor social supports [14] and inadequate treatment [44]. Residual symptoms cannot be 

predicted with accuracy by a patient’s age, sex, marital status, number of prior episodes or duration of the 

current episode [41]. There is mixed data as to whether duration of a major depressive episode is 

predictive of residual symptoms [19,41,43]. It may be that residual symptoms predict earlier time to 

relapse but not the overall long term risk of recurrence or number of recurrences [44]. One difficulty in 

determining the factors predictive of residual symptoms is that the predictive value may depend in each 

patient on what these residual symptoms represent. In some cases these symptoms will be represent 

separate, untreated disorders, while in other cases they are signs that the primary mood disorder is still 

present, and it is the untreated mood symptoms that are the higher risk category [22]. 

While many residual symptoms are best understood as a form of partial continuation of the index 

episode of depression, residual symptoms of MDD often include interpersonal difficulties, dysfunctional 

attitudes and cognitive distortions [45,46]. It is not clear if these symptoms are best categorized as trait or 

state dependent: are these stable, premorbid personality characteristics, or rather symptoms of depression 

that can resolve when MDD is entirely resolved? There is evidence to support both of these positions [47,48]. 

It seems realistic to presume that in some patients recovered from MDD, residual social maladjustment is 

the result of unfortunate but stable dysfunctional attitudes; in others these difficulties can improve with 

further treatment targeted to MDD, and in many there will be some combination thereof.  

There are many consequences to the residual symptoms of MDD in addition to the increased risk of 

recurrence, and these can be costly and severe. Patients with residual symptoms have higher rates of 

myocardial infarction [49] and cerebrovascular accidents [50], and overall have a worse prognosis of their 

medical conditions and increased utilization of medical services [11].  

Another common residual symptom is low interest in work [51], and patients with incomplete 

remission of MDD, as compared with full remitters, had higher levels of absenteeism, lower productivity, 

greater interpersonal difficulties, and lower job satisfaction [52]. The cost of major depression in the U.S. 

in 1990 was estimated to be $44 billion; missed days of work and lower productivity account for 

approximately $24 billion of that sum [53]. Patients with residual symptoms are more than twice as likely 

to require public assistance benefits compared to those with no residual symptoms [19]. The ability to 

participate in leisure activities and relationships are also impaired in patients with residuals symptoms of 

MDD, and it is not surprising that marital relationships suffer as well [54]. There is some evidence that if 

the initial episode of MDD depression is not severe, such functional impairments are more likely to 

resolve, even in cases where residual core symptoms of MDD persist for extended periods of time [17].  

In addition to the persistent symptoms and functional impairments, there may be long term physiologic 

changes in patients with residual symptoms of MDD. These patients are at increased risk of developing 

treatment-resistant depression [55], and there is evidence that chronic or recurrent major depression is 

associated with morphometric brain changes, including bilateral reduction in hippocampal volume [56]. 

Though the underlying neurobiological dysfunctions in both MDD and in the residual symptoms of 

MDD remain to be fully elucidated, potential biological factors associated with residual symptoms may 

include genetic variability of CYP450 genes, expression of brain-derived neurotrophic factor (BDNF), or 
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serotonin 5HT transporter density, as well as underlying disturbances in the hypothalamic-pituitary-

adrenal (HPA) axis [57]. Any of these factors could cause certain patients to have an increased 

susceptibility to ongoing residual symptoms and recurrence of depression in a manner that is refractory to 

our current treatment modalities. The theoretical possibility exists for assessing patients’ underlying 

biologic vulnerabilities and for targeting treatments accordingly [58], but the search for such definitive 

biomarkers has, to date, yielded few practical results [59]. 

3. Treatment of Residual Symptoms 

An interesting point of view has been put forward that suggests that some patients with a treatment-

refractory depression would be best managed by aiming as much as possible to reduce symptomatology, 

while considering their mood disorder to be a chronic condition without expectation for full recovery. This 

perspective emphasizes symptom management and quality of life rather than vigorous pharmacotherapy, 

with the potential advantages of avoiding the unnecessary costs and side effects as well as the patient 

demoralization that can be associated with repeated failed polypharmacy [60]. One data point supporting 

this view is that despite pharmacologic and psychotherapeutic advances over the last 20 years, including 

the introduction of many new antidepressants, recurrence rates of MDD have not improved concurrently 

[61,62]. However, in the STAR*D study, though the cumulative remission rate was 67%, it is notable that 

13% of the patients achieved remission only at the fourth sequential step in treatment [8] (Figure 3). 

Figure 3. Sequential remission rates at each step in the STAR*D study. 

Remission Rates at 4 Succesive 

Treatment Steps in the STAR*D 

Study37%

31%

14% 13%

Step 1 Step 2 Step 3 Step 4

 

This is a small but meaningful number and supports the practice of continuing successive treatments 

attempts in patients whose depression at first appears refractory to treatment. This is particularly important 

since these patients with residual symptoms are so vulnerable to recurrence of MDD and all the associated 

sequelae thereof [63]. 
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In beginning treatment for residual symptoms, it can be a useful first step to “Run the Axes” – that is, 

to review a patient's Axis I-IV issues [64]. Axis I: is the initial diagnosis correct? Could there be occult 

substance abuse? Axis II: is there are a personality disorder, such as borderline personality disorder, in 

which a chronic feeling of emptiness has been misconstrued as MDD? Axis III: is there a complicating 

medical condition impeding treatment response? Axis IV: does the patient have an ongoing life stressor, 

such as unemployment or divorce, which can limit the benefit that can be expected from pharmacology 

alone [65] (Table 1 [64]). 

Compliance should also be considered before modifying a treatment regimen, as up to 20% of 

treatment resistance can be attributed to poor compliance with recommended interventions [66]. Other 

steps that should be taken prior to initiating treatment for any patient with residual symptoms include 

proper psychoeducation and expectation setting with patients [70], and insuring adequacy of dosage [67] 

and appropriate duration of treatment [16].  

Table 1. Running the Axes [64]. 

“Run the Axes:” Factors to Consider Before Modifying a Treatment Plan for Major Depressive Disorder 

Axis I:  Is the initial diagnosis correct?         
Axis II: Could there be occult substance abuse?       

Is there are a personality disorder that is either co-morbid with, or that appears similar to, a 
mood disorder? 

Axis III:  Is there a complicating medical condition impeding treatment response? 

Axis IV:  
Does the patient have an ongoing life stressor that may limit the benefit that can be expected 
from pharmacology alone? 

There are insufficient controlled studies of pharmacotherapy that are able to provide any clear 

treatment steps to specifically address residual symptoms of MDD. Most of what is used in clinical 

practice tends to be extrapolated from trials that do not address residual symptoms of MDD, but rather 

MDD that is treated to the generally accepted standard of remission; however, as has been established, this 

definition is not based on bringing patients to a completely symptom-free state and can include varying 

degrees of ongoing depressed mood and other impairments. There is somewhat more available guidance 

on the application of psychotherapy to treat residual symptoms than there is for medications, with both 

traditional Cognitive Behavioral Therapy (CBT) and mindfulness-based CBT, which emphasizes 

meditation, providing positive treatment outcomes [48,68]. 

The primary pharmacotherapy strategies available to treat residual symptoms are: further time on the 

same medication [16], switching medications [69], sequential treatments (primarily using medications 

followed by psychotherapy) [48] and augmentation or combination with additional medications [70]. It 

has even been suggested that since the rates of complete remission from monotherapy are so low, 

combination or augmentation treatments should be considered as a first-line pharmacotherapy strategy [70].  
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4. Augmentation/Combination 

Lithium is the medication with the longest record of efficacy in treating partial response to 

monotherapy, though much of the evidence supporting its usage as an augmenting agent pertains to 

augmentation of tricyclic antidepressants (TCAs) and monoamine oxidase inhibitors (MAOIs) [71,72]. 

The benefit of lithium when combined with the selective serotonin reuptake inhibitors (SSRIs) and 

serotonin-norepinephrine reuptake inhibitors (SNRIs) is not as well established [70]. However, in the 

STAR*D study, the addition of lithium to SSRIs and SNRIs did show benefit in a small percentage of 

patients whose depression was otherwise refractory to treatment [73]. Despite the probable benefits, the 

popularity of lithium is limited by its narrow therapeutic window with potential for toxicity and the need 

for monitoring serum levels [70].  

L-Triiodothyronine (T3) has also been best studied as an augmentation agent of the TCAs and  

MAOIs [74], with few controlled studies investigating its benefit in combination with newer 

antidepressants [73]. It may be that T3 augmentation is better for accelerating the response to treatment 

rather than enhancing likelihood of remission [73].  

The most commonly used combination agent is bupropion [75], and though its frequency of such usage 

probably exceeds the available evidence, there is some support for its role as a combination agent [76]. 

There are several likely reasons why bupropion is such a common combination agent: it is generally a 

well-tolerated medication [77], it can provide some benefit in counteracting the sexual side effects of the 

SSRIs, and its presumed mechanism of action as an indirect norepinephrine agonist and dopamine 

reuptake blocker is, in theory, an attractive accompaniment to the action of SSRIs [78]. After bupropion, 

the next most common combination agent is mirtazapine [75]. Mirtazapine has noradrenergic activity as 

well as serotonergic activity mediated through a different mechanism of action than the SSRIs [70], and 

its adverse side effect profile of weight gain and sedation can provide relief to patients with loss of 

appetite and insomnia [70]. As with bupropion, there is not a great deal of confirmation from controlled 

studies regarding the usage of mirtazapine as a combination agent, but what data exist does provide some 

supporting evidence [79,80]. At present, the theoretical basis for a complementary benefit of targeting 

more than one neurotransmitter system, such as by adding an agent with noradrenergic or dopaminergic 

activity to an SSRI, remains largely conjecture. STAR*D results suggest that when switching from one 

antidepressant to another due to lack of remission, one antidepressant may be as effective as the next, and 

neither was there strong evidence regarding which augmentation agent to choose should a physician 

decide to augment rather than switch [81].  

One significant treatment not included in the STAR*D algorithm was electroconvulsive therapy (ECT), 

so it remains unclear what the remission rates would have been for those patients whose MDD did not 

remit in the first four steps of treatment [82]. However, ECT is known to be effective at times in cases 

where pharmacotherapy has failed [83, 84], and it should be considered as an important tool to help 

patients achieve complete remission. Other somatic neuromodulating techniques, such as repetitive 

transcranial magnetic stimulation (rTMS), vagus nerve stimulation (VNS) and deep brain stimulation 

(DBS) show varying degrees of promise in patients who do not achieve complete remission of MDD with 
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medications or psychotherapy, but require further study and refinement before they enter general  

usage [85]. 

Other treatments with some possibility of benefit in treating residual symptoms of MDD include 

buspirone [69], modafinil [86], and folate [87]. Numerous studies have found some degree of benefit in 

treating SSRI non-responders with the atypical antipsychotics [88,89]. However, the usage of atypical 

antipsychotics must be considered carefully, given the clear evidence of their role in causing serious 

weight gain, hyperlipidemia and metabolic disturbances [90]. 

5. Conclusions 

The current definition of remission from depression neither fully takes into account all aspects of 

patient wellness, nor the presence and risks of residual symptomatology. Treating patients to a state where 

they no longer meet criteria for Major Depressive Disorder must often be considered only a starting point 

to treatment. Though there is not clear guidance in the medical literature as to how best to treat residual 

symptoms, there is a convincing body of evidence indicating why clinicians should try. 

Referrence 

1. Trivedi, M.H.; Rush, A.J.; Wisniewski, S.R.; Nierenberg A.A; Warden, D.; Ritz, L.; Norquist, G.; 

Howland, R.H.; Lebowtiz, B.D.; McGrath, P.J.; et al. Evaluation of outcomes with citalopram for 

depression using measurement-based care in STAR*D, implications for clinical practice. Am. J. 

Psychiatry 2006, 163, 28–40.  

2. Israel, J.A. Remission in depression, definition and initial treatment approaches. J. Psychopharmacol. 

2006, 20, 5–10. 

3. Keller, M.B. Past, Present, and Future Directions for Defining Optimal Treatment Outcome in 

Depression, Remission and Beyond. JAMA 2003, 289, 3152–3160. 

4. Lecrubier, Y. How do you define remission? Acta Psychiatr. Scand. 2002, 415, 7–11. 

5. Frank, E.; Prien, R.F.; Jarrett, R.B.; Keller M.B.; Kupfer, D.J.; Lavori, P.W.; Rush, A.J.; Weissman, 

M.M. Conceptualization and rationale for consensus definitions of terms in major depressive 

disorder. Remission, recovery, relapse, and recurrence. Arch. Gen. Psychiatry 1991, 48, 851–855. 

6. Nierenberg, A.A.; DeCecco, L.M. Definitions of antidepressant treatment response, remission, 

nonresponse, partial response, and other relevant outcomes, a focus on treatment-resistant depression. 

J. Clin. Psychiatry 2001, 62, 5–9. 

7. Cuffel, B.J.; Azocar, F.; Tomlin, M.; Greenfield, S.F.; Busch, A.B.; Croghan, T.W. Remission, 

residual symptoms, and nonresponse in the usual treatment of major depression in managed Clinical 

Practice. J. Clin. Psychiatry 2003, 64, 397–402. 

8. Rush, A.J.; Trivedi, M.H.; Wisniewski S.R.; Nierenberg A.A. Stewart, J,W.; Warden, D.; Niederehe, 

G.; Thase, M.E.; Lavori, P.W.; Lebowitz, B.D.; et al. Acute and longer-term outcomes in depressed 

outpatients requiring one or several treatment steps, a STAR*D report. Am. J. Psychiatry 2006, 163, 

1905–1917. 



Pharmaceuticals 2010, 3                 

 

2435

9. Rush, A.J.; Kraemer, H.C.; Sackeim, H.A.; Fava, M.; Trivedi, M.D.; Frank, E. Ninan, P.T.; Thase, 

M.E.; Gelenberg, A.J.; Kupfer, D.J.; Regier, D.A.; Rosenbaum, J.F.; Ray, O.; Schatzberg, A.F. 

Report by the ACNP Task Force on response and remission in major depressive disorder. 

Neuropsychopharmacology 2006, 31, 1841–1853. 

10. Zimmerman, M.; McGlinchey, J.B.; Posternak. M.A.; Friedman; M; Attiullah, N.; Boerescu, D. How 

should remission from depression be defined? The depressed patient's perspective. Am. J. Psychiatry 

2006, 163, 148–50. 

11. Keller, M.B. Remission versus response, the new gold standard of antidepressant care. J Clin 

Psychiatry 2004, 65 (Suppl. 4), 53–9.  

12. Zimmerman, M.; Posternak, M.A.; Chelminski, I. Heterogeneity among depressed outpatients 

considered to be in remission. Compr. Psychiatry 2007, 48, 113–117. 

13. Fava, G.A; Grandi, S.; Zielezny, M.; Canestrari, R.; Morphy, M.A. Cognitive behavioral treatment of 

residual symptoms in primary major depressive disorder. Am. J. Psychiatry 1994, 151, 1295–1299. 

14. Gastó, C.; Navarro, V.; Catalán, R.; Portella, M.J.; Marcos, T. Residual symptoms in elderly major 

depression remitters. Acta Psychiatr. Scand. 2003, 108, 15–19. 

15. Nierenberg, A.A.; Keefe, B.R.; Leslie, V.C.; Alpert, J.E. Pava, J.A.; Worthington, J.J.; Rosenbaum, 

J.F.; Fava, M. Residual symptoms in depressed patients who respond acutely to fluoxetine. J. Clin. 

Psychiatry 1999, 60, 221–225. 

16. Quitkin, F.M.; Petkova, E.; McGrath, P.J.; Taylor, B.; Beasley, C.; Stewart, J.; Amsterdam, J.; Fava, 

M.; Rosenbaum, J.; Reimherr, F.; Fawcett, J.; Chen, Y.; Klein, D. When should a trial of fluoxetine 

for major depression be declared failed? Am. J. Psychiatry 2003, 160, 734–740. 

17. Mojtabai, R. Residual Symptoms and Impairment in Major Depression in the Community. Am. J. 

Psychiatry 2001, 158, 1645–1651. 

18. Boulenger, J.P. Residual symptoms of depression, Clinical and theoretical implications. Eur. 

Psychiatry 2004, 19, 209–213.  

19. Judd, L.L.; Akiskal, H.S.; Paulus, M.P. The role and Clnical significance of subsyndromal depressive 

symptoms in unipolar major depressive disorder. J. Affect. Disord. 1997, 45, 5–17. 

20. Pintor, L.; Torres, X.; Navarro, V.; Matrai, S; Gastó, C. Is the type of remission after a major 

depressive episode an important risk factor to relapses in a 4-year follow up? J. Affect. Disord. 2004, 

82, 291–296.  

21. Paykel, E.S.; Ramana, R.; Cooper, Z.; Hayhurst, H; Kerr, J.; Barocka, A. Residual symptoms after 

partial remission, an important outcome in depression. Psychol. Med. 1995, 25, 1171–1180.  

22. Judd, L.L.; Akiskal, H.S.; Maser, J.D.; Zeller, P.J.; Endicott, J.; Coryell, W.; Paulus, M.P.; Kunovac, 

J.L.; Leon, A.C.; Mueller, T.I.; Rice, J.A.; Keller, M.B.; Major depressive disorder, A prospective 

study of residual subthreshold depressive symptoms as predictor of rapid relapse. J. Affect. Disord. 

1998, 50, 97–108. 

23. Thase, M.E.; Simons, A.P.; McGeary, J.; Cahalane, J.F.; Hughes, C.; Harden, T.; Friedman, E. 

Relapse after cognitive behavior therapy of depression, potential implications for longer courses of 

treatment. Am. J. Psychiatry 1992, 149, 1046–52. 



Pharmaceuticals 2010, 3                 

 

2436

24. Judd, L.L.; Paulus, M.J.; Schettler, P.J.; Akiskal, H.S.; Endicott, J.; Leon, A.C.; Maser, J.D.; Mueller, 

T.; Solomon, D.A.; Keller, M.B. Does Incomplete Recovery From First Lifetime Major Depressive 

Episode Herald a Chronic Course of Illness? Am. J. Psychiatry 2000, 157, 1501–1504.  

25. Carney, C.E.; Segal, Z.V.; Edinger, J.D.; Krystal, A.D.; A comparison of rates of residual insomnia 

symptoms following pharmacotherapy or cognitive-behavioral therapy for major depressive disorder. 

J. Clin. Psychiatry 2007, 68, 254–260. 

26. Nierenberg, A.A.; Keefe, B.R.; Leslie, V.C.; Alpert, J.E.; Pava, J.A.; Worthington, J.J.; Rosenbaum, 

J.F.; Fava, M. Residual symptoms in depressed patients who respond acutely to fluoxetine. J. Clin. 

Psychiatry 1999, 60, 221–225.  

27. Opdyke, K.S.; Reynolds, C.F.; Frank, E.; Begley, A.E.; Buysse, D.J.; Dew, M.A.; Mulsant, B.H.; 

Shear, M.K.; Mazumdar, S.; Kupfer, D.J. Effect of continuation treatment on residual symptoms in 

late-life depression, how well is “well”? Depress. Anxiety 1996/97, 4, 312–319. 

28. Merens, W.; Booij, L.; Van Der Does, A.J. Residual cognitive impairments in remitted depressed 

patients. Depress. Anxiety 2007, 25, E27–36. 

29. Ohayon, M.M.; Roth, T. Place of chronic insomnia in the course of depressive and anxiety disorders. 

J. Psychiatr. Res. 2003, 37, 9–15. 

30. Dombrovski, A.Y.; Cyranowski, J.M.; Mulsant, B.H.; Houck, P.R.; Buysse, D.J.; Andreescu, C.; 

Thase, M.E.; Mallinger, A.G.; Frank, E. Which symptoms predict recurrence of depression in women 

treated with maintenance interpersonal psychotherapy? Depress. Anxiety 2008, 25, 1060–1066. 

31. Thase, M.E.; Simons, A.D.; Reynolds, C.F. Abnormal electroencephalographic sleep profiles in 

major depression, association with response to cognitive behavior therapy. Arch. Gen. Psychiatry 

1996, 53, 99–108.  

32. Dombrovski, B.; Mulsant, P.; Houck, S.; Mazumdar, S.; Lenze, E.J.; Andreescu, C.; Cyranowski, 

J.M.; Reynolds, C.F. Residual symptoms and recurrence during maintenance treatment of late-life 

depression. J. Affect. Disord. 2007, 103, 77–82.  

33. Kupfer, D.J.; Frank, E.; McEachran, A.B.; Grochocinski, V.J. Delta sleep ratio, a biological correlate 

of early recurrence in unipolar affective disorder. Arch. Gen. Psychiatry 1990, 47, 1100–1105. 

34. Dew, M.A.; Reynolds, C.F; Houck, P.R.; Hall, M.; Buysse, D.J.; Frank, E.; Kupfer, D.J. Temporal 

profiles of the course of depression during treatment. Predictors of pathways toward recovery in the 

elderly. Arch. Gen. Psychiatry 1997, 54, 1016–1024. 

35. Bernert, R.A.; Joiner, T.E. Sleep disturbances and suicide risk, A review of the literature. 

Neuropsychiatr. Dis. Treat. 2007, 3, 737–743. 

36. Andreescu, C.; Lenze, E.J.; Dew, M.A.; Begley, A.E.; Mulsant, B.H.; Dombrovski, A.Y.; Pollock, 

B.G.; Stack, J.; Miller., M.D.; Reynolds, C.F. Effect of comorbid anxiety on treatment response and 

relapse risk in late-life depression, controlled study. Br. J. Psychiatry 2007, 190, 344–9. 

37. Hybels, C.F.; Steffens, D.C.; McQuoid, D.R.; Rama Krishnan, K.R. Residual symptoms in older 

patients treated for major depression. Int. J. Geriatr. Psychiatry 2005, 20, 1196–202. 

38. Helmchen, H.; Linden, M.; Subthreshold disorders in psychiatry, clinical reality, methodological 

artifact, and the double-threshold problem. Compr. Psychiatry 2000, 41, 1–7. 



Pharmaceuticals 2010, 3                 

 

2437

39. Barlow, D.H.; Campbel, L.A. Mixed anxiety–depression and its implications for models of mood and 

anxiety disorders. Compr. Psychiatry 2000, 41, 55–60. 

40. Fava, G.A.; Grandi, S.; Canestrari, R.; Molnar, G. Prodromal symptoms in primary major depressive 

disorder. J. Affect. Disord. 1990, 19, 149–152.  

41. Tranter, R.; O’Donovan, C.; Chandarana, P.; Kennedy, S. Prevalence and outcome of partial 

remission in depression. J. Psychiatry Neurosci. 2002, 27, 241–247. 

42. Keller, M.B.; Hirschfeld, R.M.; Hanks, D. Double depression, a distinctive subtype of unipolar 

depression. J. Affect. Disord. 1997, 45, 65–73. 

43. Gilmer, W.S.; Gollan, J.K.; Wisniewski, S.R.; Howland, R.H.; Trivedi, M.H.; Miyahara, S.; Fleck, J.; 

Thase, M.E.; Alpert, J.E.; Nierenberg, A.A.; et al. Does the Duration of the Index Episode Affect the 

Treatment Outcome of Major Depressive Disorder? A STAR*D Report. J. Clin. Psychiatry 2007, 69, 

1246–1256. 

44. Keller, M.B.; Boland, R.J. The implications of failing to achieve successful long–term maintenance 

treatment of recurrent unipolar major depression. Biol. Psychiatry 1998, 44, 348–360. 

45. Fava, M.; Bouffides, E.; Pava, J.A.; McCarthy, M.K.; Steingard, R.J; Rosenbaum, J.F. Personality 

disorder comorbidity with major depression and response to fluoxetine treatment. Psychother. 

Psychosom. 1994, 62, 160–167. 

46. Peselow, E.D.; Sanfilipo, M.P.; Fieve, R.R.; Gulbenkian, G. Personality traits during depression and 

after Clinical recovery. Br. J. Psychiatry 1994, 164, 349–354. 

47. Williams, J.M.; Healy, D.; Teasdale, J.D.; White, W.; Paykel, E.S. Dysfunctional attitudes and 

vulnerability to persistent depression. Psychol. Med. 1990, 20, 375–381. 

48. Fava, G.A.; Rafanelli, C.; Grandi, S.; Canestrari, R.; Morphy, M.A. Six-Year Outcome for Cognitive 

Behavioral Treatment of Residual Symptoms in Major Depression. Am. J. Psychiatry 1998, 155, 

1443–1445. 

49. Horsten, M.; Mittleman, M.A.; Wamala, S.P.; Schenck-Gustafsson, K.; Orth-Gomer, K. Depressive 

symptoms and lack of social integration in relation to prognosis of CHD in middle-aged women. The 

Stockholm Female Coronary Risk Study. Eur. Heart J. 2000, 21, 1072–1080. 

50. Jonas, B.S.; Mussolino, M.E. Symptoms of depression as a prospective risk factor for stroke. 

Psychosom. Med. 2000, 62, 463–471. 

51. Gastó, C.; Navarro, V.; Catalán, R.; Portella, M.J.; Marcos, T. Residual symptoms in elderly major 

depression remitters. Acta. Psychiatr. Scand. 2003, 108, 15–19. 

52. Mintz, J.; Mintz, L.I.; Arruda, M.J.; Hwang, S.S. Treatments of depression and the functional 

capacity to work. Arch. Gen. Psychiatry 1992, 49, 761–768. 

53. Revicki, D.A.; Brown, R.E.; Palmer, W.; Bakish, D.; Rosser, W.W.; Anton, S.F.; Feeny, D. Modeling 

the cost effectiveness of antidepressant treatment in primary care. Pharmacoeconomics. 1995, 8, 

524–540.  

54. Kennedy, N.; Paykel, E.S. Residual symptoms at remission from depression, impact on long-term 

outcome. J. Affect. Disord. 2004, 80, 135–144. 



Pharmaceuticals 2010, 3                 

 

2438

55. Hirschfeld, R.M.; Keller, M.B.; Panico, S.; Arons, B.S.; Barlow, D.; Davidoff, F.; Endicott, J.; 

Froom, J.; Goldstein, M.; Gorman, J.M.; et al. The National Depressive and Manic-Depressive 

Association consensus statement on the undertreatment of depression. JAMA 1997, 277, 333–340. 

56. Sheline, Y.I.; Sanghavi, M.; Mintun, M.; Gado, M.H. Depression Duration But Not Age Predicts 

Hippocampal Volume Loss in Medically Healthy Women with Recurrent Major Depression. J. 

Neurosci. 1999, 19, 5034–5043. 

57. Trivedi, M.H.; Hollander, E.; Nutt, D.; Blier, P. Clinical evidence and potential neurobiological 

underpinnings of unresolved symptoms of depression. J. Clin. Psychiatry 2007, 69, 246–258. 

58. Trivedi, M.H. Major depressive disorder, remission of associated symptoms. J. Clin. Psychiatry 

2006, 67, 27–32. 

59. Belmaker, R.H.; Agam, G. Major depressive disorder. New Engl. J. Med. 2007, 358, 55–68. 

60. Keitner, G.I.; Solomon, D.A.; Ryan, C.E.; STAR*D Team. Have We Learned the Right Lessons? 

Am. J. Psychiatry 2007, 165, 133. 

61. Kennedy, N.; Abbott, R.; Paykel, E.S. Remission and recurrence of depression in the maintenance 

era, long-term outcome in a Cambridge cohort. Psychol. Med. 2003, 33, 827–838. 

62. Kessing, L.V.; Hansen, M.G.; Andersen, P.K.; Course of illness in depressive and bipolar disorders, 

naturalistic study, 1994–1999. Br. J. Psychiatry 2004, 185, 372–377. 

63. Moller, H.J. Outcomes in major depressive disorder: the evolving concept of remission and its 

implications for treatment. World J. Biol. Psychiatry 2007, 9, 102–14. 

64. Israel, J.A. Polypharmacy in Depression. Psychiatric Times 2007, 25, 16–20. 

65. Thase, M.E. Achieving remission and managing relapse in depression. J. Clin. Psychiatry 2003, 64, 

3–7. 

66. Souery, D.; Mendlewicz, J. Compliance and therapeutic issues in resistant depression. Int. Clin. 

Psychopharmacol. 1998, 13, S8–S13. 

67. Fava, M.; Alpert, J.; Nierenberg, A.A.; Lagomasino, I.; Sonawalla, S.; Tedlow, J.; Worthington, J.; 

Baer, L.; Rosenbaum, J.F. Double-blind study of high-dose fluoxetine versus lithium or desipramine 

augmentation of fluoxetine in partial responders and nonresponders to fluoxetine. J. Clin. 

Psychopharmacol. 2002, 22, 379–387. 

68. Kingston, T.; Dooley, B.; Bates, A.; Lawlor, A.; Malone, K.E. Mindfulness-based cognitive therapy 

for residual depressive symptoms Psychol. Psychother. Theory Res. Pract. 2007, 80, 193–203. 

69. Rush, A.J.; Trivedi, M.H.; Wisniewski, S.R.; Stewart, J.W.; Nierenberg, A.A.; Thase, M.E.; Ritz, L.; 

Biggs, M.M.; Warden, D.; Luther, J.F.; Shores-Wilson, K.; et al. Bupropion-SR, sertraline, or 

venlafaxine-XR after failure of SSRIs for depression. New Engl. J. Med. 2006, 354, 1231–42. 

70. Fava, M.; Rush, A.J. Current status of augmentation and combination treatments for major depressive 

disorder, a literature review and a proposal for a novel approach to improve practice. Psychother. 

Pychosom. 2006, 75, 139–53.  

71. Heninger, G.R.; Charney, D.S.; Sternberg, D.E.; Lithium carbonate augmentation of antidepressant 

action, An effective prescription for treatment-refractory depression. Arch. Gen. Psychiatry 1983, 40, 

1335–1342. 



Pharmaceuticals 2010, 3                 

 

2439

72. Bauer, M.; Dopfmer, S. Lithium augmentation in treatment-resistant depression, meta-analysis of 

placebo-controlled studies. J. Clin. Psychopharmacol. 1999, 19, 427–34. 

73. Nierenberg, A.A.; Fava, M.; Trivedi, M.H.; Wisniewski, S.R.; Thase, M.E.; McGrath, P.J.; Alpert, 

J.E.; Warden, D.; Luther, J.F.; Niederehe, G.; et al. A comparison of lithium and T(3) augmentation 

following two failed medication treatments for depression, a STAR*D report. Am. J. Psychiatry 

2006, 163, 1519–1530. 

74. Joffe, R.T.; Singer, W. A comparison of triiodothyronine and thyroxine in the potentiation of tricyclic 

antidepressants. Psychiatry Res. 1990, 32, 241–251. 

75. Valenstein, M.; McCarthy, J.F.; Austin, K.L.; Greden, J.F.; Young, E.A.; Blow, F.C. What happened 

to lithium? Antidepressant augmentation in clinical settings. Am. J. Psychiatry 2006, 163,  

1219–1225. 

76. Trivedi, M.H.; Fava, M.; Wisniewski, S.R.; Thase, M.E.; Quitkin, F.; Warden, D.; Ritz.; L, 

Nierenberg, A.A.; Lebowitz, B.D.; Biggs, M.M.; Luther, J.F. Medication augmentation after the 

failure of SSRIs for depression. New Eegl. J. Med. 2006, 354, 1243–1252. 

77. Zimmerman, M.; Posternak, M.A.; Attiullah, N.; Friedman, M.; Boland, R.J.; Baymiller, S.; 

Berlowitz, S.L.; Rahman, S.; Uy, K.K.; Singer, S.; Chelminski, I. Why isn't bupropion the most 

frequently prescribed antidepressant? J. Clin. Psychiatry 2005, 66, 603–610. 

78. DeBattista, C.; Lembke, A. Update on augmentation of antidepressant response in resistant 

depression. Curr. Psychiatry Rep. 2005, 7, 435–440. 

79. Carpenter, L.L.; Yasmin, S.; Price, L.H. A double-blind, placebo-controlled study of antidepressant 

augmentation with mirtazapine. Biol. Psychiatry 2002, 51, 183–188.  

80. Fava, M. Rush, A.J.; Wisniewski, S.R.; Nierenberg, A.A.; Alpert, J.E.; McGrath, P.J.; Thase, M.E.; 

Warden, D.; Biggs, M.; Luther, J.F.; et al. A comparison of mirtazapine and nortriptyline following 

two consecutive failed medication treatments for depressed outpatients, a STAR*D report. Am. J. 

Psychiatry 2006, 163, 1161–1172. 

81. Warden, D.; Rush, A.J.; Trivedi, M.H.; Fava, M.; Wisniewski, S.R. The STAR*D Project results: a 

comprehensive review of findings. Curr. Psychiatry Rep. 2007, 9, 449–459. 

82. McCall, W.V. What Does Star*D Tell Us about ECT? J. ECT 2007, 23, 1–2. 

83. Lisanby, S.H. Electroconvulsive Therapy for Depression. New Engl. J. Med. 2007, 357, 1939–1945. 

84. Fink, M.; Taylor, M.A. Electroconvulsive Therapy, Evidence and Challenges. JAMA 2007, 298,  

330–332. 

85. Carpenter, L.L. Neurostimulation in resistant depression. J. Psychopharmacol. 2006, 20, 35–40. 

86. DeBattista, C.; Doghramji, K.; Menza, M.A.; Rosenthal, M.H.; Fieve, R.R. Adjunct modafinil for the 

short-term treatment of fatigue and sleepiness in patients with major depressive disorder, a 

preliminary double-blind, placebo-controlled study. J. Clin. Psychiatry 2003, 64, 1057–1064. 

87. Fava, M. Augmenting antidepressants with folate, a clinical perspective. J. Clin. Psychiatry 2007, 68, 

4–7. 



Pharmaceuticals 2010, 3                 

 

2440

88. Papakostas, G.I.; Petersen, T.J.; Kinrys, G.; Burns, A.M.; Worthington, J.J.; Alpert, J.E.; Fava, M.; 

Nierenberg, A.A. Aripiprazole augmentation of selective serotonin reuptake inhibitors for treatment-

resistant major depressive disorder. J. Clin. Psychiatry 2005, 66, 1326–1330.  

89. Papakostas, G.I.; Petersen T.J.; Nierenberg, A.A. Murakami, J.L.; Alpert, J.E.; Rosenbaum, J.F.; 

Fava, M. Ziprasidone augmentation of selective serotonin reuptake inhibitors (SSRIs) for SSRI-

resistant major depressive disorder. J. Clin. Psychiatry 2004, 65, 217–221. 

90. Henderson, D.C.; Doraiswamy, P.M. Prolactin-related and metabolic adverse effects of atypical 

antipsychotic agents. J. Clin. Psychiatry 2007, 69, 32–44. 

© 2010 by the authors; licensee MDPI, Basel, Switzerland. This article is an Open Access article 

distributed under the terms and conditions of the Creative Commons Attribution license 

(http://creativecommons.org/licenses/by/3.0/) 


