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ARTICLE INFO ABSTRACT
Keywords: Major depressive disorder is a chronic condition that can recur and relapse. It would be clinically
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change in diagnosis of bipolar disorder. This study included 197 patients enrolled in a six-week
randomized controlled trial with a two-year follow-up. We conducted multiple logistic regres-
sion analyses to identify the clinical and sociodemographic characteristics associated with
persistent depressive disorder (PDD), relapse, and changes in bipolar disorder diagnosis. The
significantly correlated factors were residual symptoms, including insight, work and activity, and
general somatic symptoms at week six. We could not identify any factors that contributed to
relapse or change in the diagnosis of bipolar disorder. We found that the specific residual
symptoms of acute treatment affected long-term treatment outcomes for depression. Attention
should be paid to the residual symptoms of depression in the early stages of treatment, and
measures should be considered to improve them. There are several limitations to this study,
including the fact that PDD may exist among patients who discontinued treatment, treatment was
not standardized during the study period, and adherence was confirmed verbally.

1. Introduction

Major depressive disorder (MDD) is a chronic condition that can recur or relapse. It has been reported that about 28.2 % of
depressed patients develop persistent symptoms [1]. The treatment response to antidepressants takes various trajectories for each
patient [2], and in most cases, prolonged treatment is required for depressive symptoms to achieve remission [3].

During the course of long-term treatment, there is a subgroup of individuals with depression who do not respond adequately to
therapeutic interventions; they are referred to as difficult-to-treat depression (DTD). DTD is characterized by persistent depressive
symptoms that continue to cause a significant burden despite usual treatment efforts [4]. DTD is suspected when at least two treatment
failures occur, and this condition shares similarities with the concept of treatment-resistant depression (TRD) [4]. The DTD also applies
the chronic illness model [5], which considers psychosocial functioning and quality of life from the patient’s perspective during the
persistence of depressive symptoms [4]. Therefore, DTD is a concept that encompasses TRD as well as persistent depressive disorder
(PDD), in which depressive symptoms persist and become chronic.
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Prolonged depressive symptoms have been reported to represent a higher burden on individual patients and the economy [6]. For
example, patients with chronic depressive symptoms, such as those with persistent depressive disorder (PDD), have a significantly
higher prevalence of current depressive symptoms, and a higher average number of episodes than patients with non-chronic MDD.
Furthermore, it has been reported that patients with PDD have limited benefits from psychotherapy and pharmacotherapy, and are
highly resistant to treatment. From an economic perspective, patients with PDD have a higher risk of having their activities limited by
psychological problems, leading to decreased labor productivity, than non-chronic MDD. Moreover, patients with PDD have higher
rates of outpatient mental health care utilization [6,7], and tend to spend more days in the hospital, increasing the cost of healthcare.
Therefore, it is important to prevent the chronicity of depressive symptoms and relapse after remission, when treating patients with
MDD. However, pharmacotherapy for PDD is associated with a higher incidence of adverse events compared to placebo and poses
challenges in clinical management [8]. Non-pharmacological treatment, specifically psychotherapy, has demonstrated effectiveness in
terms of efficacy and acceptability, particularly when used in conjunction with pharmacotherapy [9]. Moreover, the decision-making
process regarding the choice between pharmacotherapy and psychotherapy relies on various factors, including patient age and
baseline depression levels [9]. Consequently, characterizing patients to tailor treatment approaches becomes advantageous in clinical
practice, ultimately enabling the provision of more effective interventions.

Moreover, the misdiagnosis of bipolar disorder as depression often leads to the problem of providing inappropriate treatment for
bipolar patients. Patients with bipolar disorder are misdiagnosed as having MDD. Actually, approximately 20 % of patients diagnosed
with MDD have their diagnosis changed to bipolar disorder during the course of treatment [10]. This is because bipolar disorder
presents depressive symptoms approximately 70-90 % of the time during symptomatic periods, and only a few manic or hypomanic
symptoms [11,12]. Furthermore, the use of antidepressant monotherapy for the first depressive episode of bipolar disorder signifi-
cantly increases the risk of switching mania [13]. It has also been reported that bipolar depression generally responds poorly to
traditional antidepressants, which may also induce a switch to mania and/or cause rapid cycling over the long term [14]. Thus, the
patients with bipolar disorder who are misdiagnosed with MDD often receive inappropriate treatment which may lead to long-term
treatment.

Thus, it is clinically useful to characterize depressed patients with worse long-term outcomes such as DTD (PDD and TRD), and
bipolar disorder. Previous clinical trials have been short-term, or cross-sectional studies that compared patients already diagnosed with
PDD or TRD with a control group [6,7,15-20]. However, short-term clinical trials may miss cases of treatment-resistant or persistent
depressive disorder, or individuals who later receive a diagnosis of bipolar disorder. Moreover, cross-sectional designs do not sulffi-
ciently answer clinical questions, because causality cannot be examined [17], and diagnostic accuracy is also a concern [6] because of
possible limitations, such as recall bias. On the other hands, few studies have explored the relationship between therapeutic outcomes
and patient characteristics over a long-term follow-up period [10-12]. In addition, randomized controlled trial (RCT) designs have the
advantage of reducing various biases, but are difficult to perform for long periods. In particular, RCTs examining psychotherapy in-
terventions have observed patients over a period ranging from 6 to 46 months [21]. In contrast, the intervention period for phar-
macotherapy is relatively shorter, typically lasting 2-16 weeks [22]. Therefore, a study that follows the long-term course of patients
enrolled in an RCT may avoid the biases indicated above better than a naturalistic prospective trial. Although depression is a chronic
illness with diverse outcomes over time, including sustained remission, treatment discontinuation due to side effects, and even a
change in diagnosis to bipolar disorder, limited research has been conducted to track these trajectories. Within this context, we hy-
pothesize that pretreatment clinical characteristics and the response to a six-week treatment period in previously untreated individuals
with depression may serve as predictive factors for long-term outcomes. In this context, we conducted a two-year follow-up study of
patients enrolled in a six-week RCT, to determine the clinical and sociodemographic characteristics associated with significant out-
comes such as PDD, recovery, relapse, and bipolar disorder diagnosis in patients with MDD.

2. Methods
2.1. Patients and data collection

In this cohort study, we observed patients for two years who were enrolled in two different six-week RCT studies [23,24]. These two
studies included 201 Japanese patients who had been diagnosed with MDD according to the DSM-IV criteria [25]. The first six weeks of
the RCT were defined as the RCT phase, and the two years in which there were no restrictions on subsequent interventions were
defined as the treatment as usual (TAU) phase. In the RCT phase, all patients were either drug-naive, or had a ten-day washout period
before the random assignment. The patients were randomly assigned to either paroxetine or fluvoxamine in Study 1 [23], or paroxetine
or milnacipran in Study 2 [24]. These antidepressants were increased to therapeutic doses between days 8 and 11 of the study. The
therapeutic doses of the drugs were: fluvoxamine (150 mg/day), paroxetine (40 mg/day), and milnacipran (100 mg/day). There was
no concomitant use of psychotropic medication, except for low-dose sleep-inducing hypnotics at bedtime. Depressive symptoms were
evaluated at baseline and every two weeks until week six using the Hamilton Depression Scale (HAMD) [26]. Exclusion criteria were as
follows: clinically significant unstable medical illness, pregnancy, principal psychiatric diagnosis other than major depression, and
electroconvulsive therapy within the previous six months. The inclusion and exclusion criteria for both trials were identical.

In the TAU phase, patients were assessed for depressive symptoms at each visit using the Clinical Global Impressions Severity Scale
(CGI-S) [27]. This is a three-item scale, with items assessing severity of illness, global improvement, and efficacy index, rated on a
seven-point scale by the researcher. The CGI-S assesses the severity of a patient’s illness in seven steps as follows: 1 = normal, 2 =
borderline mentally ill, 3 = mildly ill, 4 = moderately ill, 5 = markedly ill, 6 = severely ill, and 7 = among the most extremely ill
patients.
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Treatment outcomes were categorized as treatment continuation with PDD (PDD) or without PDD (non-PDD), termination with
recovery (recovery), relapse, bipolar disorder diagnosis, hospital transfer, or termination of an unknown reason. PDD was defined as a
patient whose CGI-S score did not reach 1 in two years. Non-PDD was defined as a group that did not meet the study’s definition of
PDD, but remained in treatment for two years. Recovery was defined as termination of treatment due to symptom improvement.
Relapse was defined as a worsening of the score to 2 or more points in patients who had maintained a CGI-S score of 1 for at least three
months. Non-relapse was defined as a group that maintained a CGI-S score of 1 for at least three months, and the score did not worsen
thereafter. Change in diagnosis to bipolar disorder was performed by the attending physician based on DSM-IV-TR criteria. Termi-
nation of an unknown reason was defined as the termination of self-discontinuation.

Clinical and social backgrounds, including sex, age, duration of illness, smoking, alcohol consumption, and family history of
psychiatric conditions, were also assessed. This study was approved by the Institutional Review Board and Ethics Committee of Kansai
Medical University (Kansai Medical University, No. 2017318, 05/Jun/2018). After a full description of the study, all participants
provided written informed consent prior to entering the study.

2.2. Statistical analysis

The primary outcome of this study was to identify the factors related to PDD and recovery. The secondary outcome was to identify
factors related to relapse, and changes in the diagnosis of bipolar disorder.

First, we performed univariate logistic regression analysis to identify the factors associated with outcomes after two years. Uni-
variate logistic regression analysis was performed to eliminate the effects of confounding factors, and multiple logistic regression
analysis was performed using factors that were significantly different. In this analysis, three outcomes-PDD group/recovery group,
relapse, and bipolar disorder diagnosis-were used as dependent variables. Demographic data, such as sex, age, duration of illness,
smoking, alcohol consumption, family history of a psychiatric condition, and each item of the HAMD at week six of the RCT phase as
residual symptoms were analyzed as independent variables. The p-values were adjusted using the false discovery rate (FDR) to account
for multiplicity.

Second, to use the factors extracted for clinical practice, receiver operating characteristic (ROC) curve analyses were performed to
determine the area under the curve (AUC), and cut-off point of the three treatment outcomes. The Pearson’s 2 test was performed to
examine the rates of these outcomes and related factors.

Another secondary result was the percentage of severity of PDD and non-PDD over a two-year period, respectively. Therefore, we
performed an independent sample t-test to determine the duration of each CGI-S score in the PDD and non-PDD groups.

Analyses were performed using SPSS software version 21.0 J (SPSS, Tokyo, Japan). All statistical tests were two-tailed, and sta-
tistical significance was set at p < 0.05.

3. Results
3.1. Description of the two-year outcomes

Out of the 201 patients initially enrolled in the RCT phase, a total of 197 patients were included in the study. This number excludes
four patients whose medical records from the TAU phase could not be verified. Of these, 60 patients remained on treatment for two
years, and 137 patients discontinued treatment. Among the 60 patients (30.5 %) who continued treatment for two years, 21 had PDD
(10.7 %), and 39 had non-PDD (19.8 %). Twenty-three patients (11.7 %) experienced relapse, and three patients (1.5 %) had their
diagnosis changed to bipolar disorder. Reasons for hospital discharge included recovery (n = 54, 27.4 %), transfer (n = 20, 10.2 %),
and unknown reasons (n = 63, 32.0 %).

The duration of the current episode was 2.2 months longer in the PDD group than in the recovery group, and the HAMD total score
at baseline was 3.3 points higher (Table 1). However, no statistical differences in the background or symptom characteristics at
baseline were found between the relapse and non-relapse groups, or between the change and non-change in the bipolar disorder

Table 1
Demographic and clinical characteristics in PDD and recovery.
PDD (n = 21) Recovery (n = 54)
Mean SD Mean SD P
Age (years ) 47.4 11.5 43.1 14.9 n.s.
Current episode (months ) 4.76 3.85 2.54 2.4 <0.05
Age at first episode (years ) 47.6 12.3 42.6 16.0 n.s.
HAMD 17 items total score at baseline of RCT phase 21.2 4.2 17.9 5.4 <0.05
n % n % P
Sex (female) 10 47.6 20 37.0 n.s.
Smoking (yes) 8 38.1 20 37.0 n.s.
Drinking (yes) 7 33.3 16 29.6 n.s.
Family psychiatric history (yes) 2 9.5 1 1.9 n.s.

Note: PDD, persistent depressive disorder; HAMD, Hamilton Depression Scale; RCT, randomized controlled trial; SD, standard deviation; n.s., non-
significance.
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diagnosis groups.

Baseline and six-week depressive symptom severity during the RCT phase, as well as characteristic background factors, were
compared between the completers (those who completed the study) and the discontinuations (those who discontinued the study).
There were no significant differences in characteristic backgrounds between the two groups (Table 2). In the severity of depressive
symptoms, discontinuations had significantly lower HAMD 17 items total scores at baseline and six weeks compared to completers
(HAMD 17 items total score at baseline: Completers: 21.0 + 4.8, Discontinuations: 18.5 + 5.3, p < 0.01; HAMD 17 items total score at
six weeks: Completers: 8.7 + 6.5, Discontinuations: 5.9 + 5.9, p < 0.01, respectively).

Incidentally, Study 1 had significantly younger age and age at first episode than Study 2 (age: study 1: 43.9 + 14.9, study 2: 48.9 +
14.9, p < 0.05; age at first episode: study 1: 40.0 & 14.9, study 2: 48.9 + 15.3, p < 0.01, respectively). Study 1 also had a significantly
longer duration of the current episode (month) than Study 2 (Study 1: 4.1 + 3.4, study 2: 2.5 + 2.7, p < 0.01). However, there was no
significant difference in the number of participants’ previous episodes between Study 1 and Study 2 (study 1: 0.06 + 0.30, study 2:
0.07 + 0.26). Other background characteristics such as sex, smoking, drinking and family psychiatric history, and severity of
depressive symptoms were not significant between the two studies.

3.2. Residual symptom-related factors associated with PDD and recovery

In a comparison of PDD and recovery, of the 75 PDD and recovery patients, univariate logistic regression analysis was performed on
the 67 patients who were able to assess the HAMD score of six weeks at the RCT phase. Significant differences were found in the
severity of 15 residual symptoms of HAMD: psychosis, suicide, early insomnia, sexual interest, psychomotor agitation, mid-term
insomnia, insight, psychomotor retardation, depressed mood, anorexia, mental anxiety, physical anxiety, general physical symp-
toms, work and activity, and duration of illness six weeks after treatment. Factors used in the multiple logistic regression analysis were
those with a p-value of 0.03 or less based on the FDR.

Multiple logistic regression analysis predicted a significant model for identifying PDD and recovery (p < 0.01, Nagelkerke’s R =
0.70, using a forward stepwise model). The following three factors were significantly correlated with PDD: insight (OR, 10.3; 95 % CI,
1.4-75.5), work and activities (OR, 7.8; 95 % CI, 1.8-33.8), and general somatic symptoms (OR, 7.1; 95 % CI, 1.5-32.8) (Table 3).
Since the HAMD score for general somatic symptoms and insight had values of only 0 and 1 for all patients at six weeks of the RCT
phase, the data were analyzed by treating 0 as no symptoms and 1 as the presence of symptoms, using a dummy variable approach.

Incidentally, univariate logistic regression analysis with relapse and change in diagnosis to bipolar disorder as dependent variables
did not reveal any significant factors.

3.3. Cut-off point for the clinical use of extracted factors

ROC curve analysis showed that the AUC of the score of work and activities was 0.88 (95 % CI, 0.80-0.97, p < 0.001, Youden index
= 0.61), and the cut-off value for the risk of PDD was 2 or more for HAMD work and activity scores (Fig. 1). For lack of general somatic
symptoms, the AUC of the score was 0.86 (95 % CI, 0.75-0.86, p < 0.001, Youden index = 0.64), and the cut-off value for the risk of
PDD was 1 or more for HAMD general somatic symptoms score. For lack of insight, the AUC of the score was 0.69 (95 % CI, 0.52-0.85,
p < 0.001, Youden index = 0.37), and the cut-off value for the risk of PDD was 1 or more. for this score. For lack of insight and general
physical symptoms, the maximum value of severity was 1, which could only be obtained as a binary value representing the presence or
absence of symptoms, and the cut-off value for the risk of PDD was found to be when these symptoms were present. A chi-square test
comparing the frequency of PDD using these cutoff values showed a significant interaction (insight: X2 (1) = 11.1, p < 0.01, work and
activities; X2 (1) = 24.6, p < 0.001, general somatic symptoms; X2 (1) = 21.8, p < 0.001, respectively) (Table 4).

We calculated the sensitivity, specificity, positive predictive value (PPV), and negative predictive value (NPV) of the presence or
absence of lack of insight and general physical symptoms as well as work and activity thresholds derived from the ROC analysis as
predictors of PDD over two years (Table 3). Among the 67 patients, 12 of the 17 subjects with two or more points in work and activities

Table 2
Demographic and clinical characteristics between completers and discontinuations.
Completers (n = 61) Dropouts (n = 136)
Mean SD Mean SD P
Age (years ) 49.2 12.9 45.3 15.9 n.s.
Current episode (months ) 3.9 3.7 3 2.9 n.s.
Age at first episode (years ) 49.3 13.3 45 16.4 n.s.
HAMD 17 items total score at baseline of RCT phase 21 4.8 18.5 5.3 <0.01
HAMD 17 items total score at 6 weeks of RCT phase 8.7 6.5 5.9 5.9 <0.05
n % n % P
Sex (female) 31 50.8 61 44.9 n.s.
Smoking (yes) 17 27.9 41 30.1 n.s.
Drinking (yes) 14 23 44 32.4 n.s.
Family psychiatric history (yes) 3 4.9 6 4.4 n.s.

Note: PDD, persistent depressive disorder; HAMD, Hamilton Depression Scale; RCT, randomized controlled trial; SD, standard deviation; n.s., non-
significance.
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Table 3
Extraction of related factors of persistent depressive disorder.
[§} OR 95 % CI P
Score of Insight at six-weeks 2.34 10.3 1.42 75.5 <0.05
Score of work and activities at six-weeks 2.05 7.8 1.8 33.8 <0.01
Score of general somatic symptoms at six-weeks 1.96 7.1 1.5 32.8 <0.05

Note: p < 2.0605 x 10~°, Nagelkerke’s R? = 0.70. using the forward stepwise model. CI, confidence interval.
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Fig. 1. ROC curve and AUC. ROC curve for work and activities, general somatic symptoms, and insight at six weeks in RCT phase based on the
occurrence of PDD or Recovery at two years. N = 67. Cutoff score of work and activities = 2, AUC = 0.88, 95% confidence interval = 0.80-0.97,
Youden index = 0.61, p < 0.001. Cutoff score of general somatic symptoms = 1, AUC = 0.86, 95% confidence interval = 0.75-0.96, Youden index =
0.64, p < 0.001. Cutoff score of insight = 1, AUC = 0.69, 95% confidence interval = 0.52-0.85, Youden index = 0.37, p < 0.001. Abbreviations:
ROC, receiver operating characteristic; AUC, area under the curve. PDD, persistent depressive disorder.

Table 4
Examination of cut-off points for PDD predictors.
n=67 PDD  Recovery Total p
Score of general somatic yes 15 12 27 <0.001  ¥? [ Sensitivity ~ Specificity =~ PPV NPV
symptoms no 2 38 40 21.8 0.57 88.2 76 55.6 95
Total 17 50 67
n=67 PDD  Recovery Total p
Score of insight yes 8 5 13 <0.01 1 [ Sensitivity =~ Specificity =~ PPV NPV
no 9 45 54 111 0.41 47.1 90 61.5 83.3
Total 17 50 67
n =67 PDD  Recovery Total p
Score of work and activities 2 points or more 12 5 17 <0.001  ¥? [ Sensitivity ~ Specificity = PPV~ NPV
than
less than 1 point 5 45 50 246 0.61 70.6 90 70.6 90
Total 17 50 67

Note: PDD, persistent depressive disorder; PPV, Positive predictive value; NPV, Negative predictive value.

developed PDD, and of the 50 subjects with one or less in work and activities, 45 recovered (PPV, 70.6 %; NPV, 90.0 %; sensitivity,
70.6 %; specificity, 90.0 %). Fifteen of the 27 subjects with general somatic symptoms developed PDD, and of the 40 subjects with
general somatic symptoms, 38 recovered (PPV, 55.6 %; NPV, 95.0 %; sensitivity, 88.2 %; specificity, 76.0 %). Eight of the 13 patients
with symptoms of lack of insight developed PDD, and of the 54 patients with symptoms of lack of insight, 45 recovered (PPV, 61.5 %);
NPV, 83.3 %; sensitivity, 47.1 %; specificity, 90.0 %).
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3.4. Percentages of severity during the two years of the TAU phase

In Fig. 2, the percentages of severity during the two years of the TAU phase are shown in the seven CGI-S stage classifications for the
60 patients who were continuously attending the hospital. Three patients in the non-PDD group were excluded from the analysis due to
a lack of available continuous data.

The percentage of the severity of depressive symptoms over a two-year period for all 57 patients was 0.8 % in the markedly or
higher stage (CGI-S 5 to 7), 7.6 % in the moderate stage (CGI-S 4), 18.4 % in the mild stage (CGI-S 3), 32 % in the borderline stage (CGI-
S 2), and 41.2 % in the asymptomatic stage (CGI-S 1).

The PDD group had significantly higher percentages of mild and moderate stages than the non-PDD group (CGI-S 3: PDD group:
38.3 + 40.3, non-PDD group: 6.7 + 13.6, p < 0.01; CGI-S 4: PDD group, 17.7 + 31.0; non-PDD group, 1.7 + 2.3; p < 0.05, respec-
tively). However, the percentages in the markedly or higher stages were low in both the PDD group and non-PDD groups, and there was
no significant difference in the percentages between the groups (CGI-S 5: PDD group, 0.8 + 1.7; non-PDD group, 0.5 + 1.3; CGL-S 6,
PDD group; 0 + 0, non-PDD group; 0.4 + 1.2, CGI-S 7: PDD group; 0 + 0, non-PDD group; 0 + 0, non-significance). In addition, there
was also no significant difference in the stage of borderline mental illness between the PDD and non-PDD groups (CGI-S 2: PDD group;
43.3 + 41.7; non-PDD group; 25.5 + 26.3, n.s.).

4. Discussion

Our study found that specific residual symptoms in the acute phase of treatment affected the long-term course of treatment for
depression. It was suggested that the risk factors for PDD were loss of interest in work and activities, general somatic symptoms
(fatigue), and lack of insight into the illness six weeks after the start of treatment. However, we could not identify any factors that
contributed to relapse or change in the diagnosis of bipolar disorder using the residual symptoms after six weeks of treatment.

In previous studies, residual symptoms, especially fatigue and loss of interest, were strongly associated with the chronicity of
depression [28,29]. PDD has also been reported to be associated with a higher proportion of periods of diminished motivation,
anhedonia, and fatigue symptoms than non-PDD [30] and is strongly associated with impairments in social functioning [31]. Patients
who suffer from low motivation and fatigue in the early stages of treatment may continue to have problems with these symptoms for
the duration of the treatment. They may have continued to experience symptoms because their motivation and fatigue problems made
it difficult for them to take actions to improve their depressive symptoms. Therefore, as Uher et al. (2014) reported, if this residual
symptom is more than moderate, it is important to use non-pharmacological approaches such as behavioral activation therapy, to
promote improvement in motivation [32].

It has also been reported that while patients with depression understand the need for treatment, they lack awareness of their
depression and its causes of their symptoms [33]. In this study, the highest score at week six for lack of insight was 1 point (doubtful or
trivial) and no patient had complete lack of insight. Therefore, it is possible that although the patients with PDD in this study un-
derstood the need for treatment and thus continued to be treated, their response to treatment was poor, owing to their lack of un-
derstanding of depression treatment. In this study, adherence was confirmed verbally at the time of consultation; however, blood levels
were not measured. Therefore, inadequate disease awareness may lead to poor adherence.

To facilitate clinical use, we obtained cutoff points from the three risk factors for PDD. The cutoff point for general physical

0.8
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Fig. 2. The percentages of severity during the two years of the TAU phase. Note: TAU, treatment as usual; PDD, persistent depressive disorder; CGI-
S, Clinical Global Impression Severity.
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symptoms and lack of insight was the presence of symptoms, and that for work and activity was 2 points (moderate) or more. We expect
that having a cutoff point for each factor for clinical use may help estimate the long-term course of treatment for depression.

Of the 67 patients with therapeutic outcomes of PDD or recovery, 74.6 % achieved recovery. If any of these three risk factors were
below the threshold, it was highly predictive of the likelihood of achieving recovery within two years (NPV: 83.3-95.0 %). Among
them, 25.3 % achieved PDD, and the PPV of PDD was between 55.6 % and 70.6 % when residual symptoms such as general physical
symptoms (55.6 %) and lack of insight (61.5 %) remained or when work and activity (70.6 %) were more than moderate at six weeks
after treatment. This suggests that assessing general physical symptoms, lack of insight, and work and activity six weeks into treatment
may be useful in predicting outcomes over the next two years.

In this study, the reported prevalence of PDD was 10.7 %, which was lower than that reported in previous studies. Herrman et al.
(2022) reported that the prevalence of PDD ranges from 12 % to 61 %, although the duration of observation and treatment settings
vary [34]. This may be because our study was conducted on patients who participated in an RCT, and the setting was different from
that of any previous study.

Furthermore, patients who continued to visit the hospital had depressive symptoms for approximately 58.8 % of the two-year
period. A previous study reported that 59 % of the patients had depressive symptoms during the 12-year treatment period [35].
Although our study differed from theirs in terms of the shorter observation period, the proportion of the duration of illness was similar.
In the PDD group, depressive symptoms were assessed as borderline (CGI-S 2) in 43.3 % of the periods, and mild (CGI-S 3) in 38.3 % of
the periods. Furthermore, the period assessed as moderate or severe (CGI-S 4-7) accounted for 18.5 % of the time. This revealed that
although PDD has chronic symptoms, more than 80 % of the total duration of symptoms is considered mild or less.

In the present study, we showed that the percentage of patients who had their diagnosis changed from depression to bipolar
disorder was 1.5 %. To the best of our knowledge, this is the first report on the transition from diagnosis to bipolar disorder using
Japanese data. This result is a lower rate of diagnostic change compared to previous studies [36]. Li et al. (2012) reported that
7.6-12.1 % of patients with MDD had their diagnosis changed to bipolar disorder an average of 1.89-2.98 years after being diagnosed
with MDD [36]. The difference between our study and theirs may be due to the diagnostic accuracy. Li et al. (2012) conducted a
longitudinal study of the rate at which patients diagnosed with MDD had their diagnosis changed to bipolar disorder using a national
database [36], whereas in our study, the diagnosis was made by experienced psychiatrists based on structured interviews for
enrollment in the RCT. This difference may have resulted in the lower rate of diagnostic change for bipolar disorder in this study.
Furthermore, previous studies have shown that early age at illness onset is a robust predictor of mania or hypomania in MDD [10].
However, in the present study, the age at illness onset was 40 years and older than in previous studies. This difference may have also
resulted in a lower diagnostic range for bipolar disorder in this study.

This study has several limitations. First, 32.0 % of the patients in this study terminated treatment for unknown reasons during the
follow-up period. PDD may be present in patients who have discontinued treatment; however, the current analysis is limited because it
does not include their data. Regarding the intensity of symptoms during acute treatment among individuals who completed and those
who discontinued treatment, the increased symptom severity observed in the completers indicates that a higher symptom severity did
not correlate with therapy termination. This implies that the group of discontinuers did not comprise a greater number of patients
diagnosed with PDD.

Second, the frequency of visits and use of antidepressants varied among the patients, and treatment was not standardized. The lack
of control over the frequency of visits and treatments is considered a limitation. However, because the subjects in this study partic-
ipated in the RCT and were followed continuously, the accuracy of the diagnosis and severity assessment and the standardization of
acute-phase drug therapy were more accurate than those of conventional retrospective studies.

Third, as mentioned above, this study verbally confirmed adherence at the time of the consultation. However, we did not rigorously
assess adherence by measuring blood levels. Therefore, another limitation of this study is that inadequate antidepressant efficacy may
have occurred due to hidden low adherence.

Fourth, there were some differences in the demographic and clinical characteristics of patients enrolled in the two RCTs used in this
study. Although, the mean differences in the items that actually showed significant differences were small. Therefore, it is plausible
that the observed differences may not carry clinical relevance.

In summary, the items extracted as characteristics of PDD included decreased motivation, fatigue, and lack of insight into illness as
residual symptoms. We believe that attention should be paid to these residual symptoms, as well as ways to improve them within six
weeks. Specifically, patients predisposed to PDD exhibit residual symptoms according to the subsequent HAMD six weeks post-
initiation of acute phase treatment, with work and activities scores of at least 2, general somatic symptoms scores of no less than 1,
or insight scores of a minimum of 1. Individuals without PDD encountered depressive symptoms of mild or greater intensity for
approximately 10 % of the two-year duration. Conversely, individuals diagnosed with PDD demonstrated depressive symptoms
exceeding mild intensity for over half of the same two-year timeframe. In addition, very few patients had their diagnosis changed from
depression to bipolar disorder in this study. The stricter diagnosis based on structured interviews may have contributed to the lower
rate of diagnostic change for bipolar disorder.
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