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Purpose: Early improvement in major depressive disorder is defined as a reduction of =20%
in the 17-item Hamilton Depression Rating Scale (HAM-D-17) score at the second week after
initiation of treatment, predicting long-term treatment response. However, there remains no
effective strategy for switching medications when a patient fails to reach early improvement at
the second week. This study focused on the predictive value of early symptom changes in each
item of the HAM-D-17 scale for treatment response to selective serotonin reuptake inhibitor
(SSRI) monotherapy and to provide a reference for switching antidepressants to enhance early
treatment efficacy.

Patients and methods: Our study was an observational, real-world study that enrolled
90 treatment-naive patients experiencing their first episode of major depressive disorder in the
outpatient department of Huashan Hospital. Patients who did not achieve the threshold of early
improvement in the second week after starting treatment were switched to alternative SSRI
monotherapy. Patient follow-up occurred at 2, 4, 8, and 12 weeks after the initiation of treat-
ment. We analyzed the relationship between the change in each symptom on the HAM-D-17
scale and treatment efficacy.

Results: Early improvement predicted the treatment response at 12 weeks (y*=19.249,
P<0.001), whereas early non-improvement in insomnia and anxiety was associated with a
poor response (OR =9.487, 95% CI: 1.312-68.588 and OR =12.947, 95% CI: 1.99-82.246,
respectively). At week 2, general somatic symptom aggravation was associated with a poorer
response (OR =73.337, 95% CI: 2.232->999.999); treatment-emergent headache and tremor
were associated with treatment efficacy (t=—9.521, P<<0.001 and t=3.660, P=0.001, respectively).
In addition, the increase in suicidal thoughts, once treatment began, had no relationship with
the treatment response (OR =0.821, P=0.872).

Conclusion: This study suggested that patients with early non-improvement in insomnia and
anxiety were not suitable for switches in SSRI monotherapy. Patients with treatment-emergent
symptoms, especially headaches and tremors, were not suitable for switching from monotherapy
to another SSRI.

Keywords: carly improvement, major depressive disorder, antidepressants, selective serotonin
reuptake inhibitors

Plain language summary

There is still no effective strategy for switching antidepressant medications when a patient
fails to reach early improvement after the second week of treatment. Our study suggested that
a patient who fails to reach early improvement at the second week, with no improvement in

insomnia and anxiety or with treatment-emergent headache and tremor, experienced a poorer
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treatment response as a result of switching the original selective

serotonin reuptake inhibitors to an alternative.

Introduction

Selective serotonin reuptake inhibitors (SSRIs) are first-line
pharmacotherapeutic agents for patients with moderate to
severe major depressive disorder (MDD).! However, symp-
tom reduction is often less than ideal, with approximately half
of all patients responding to the first intervention.? The longer
a patient fails to respond to an antidepressant, the greater the
likelihood of nonresponse is.* As a result, several studies
have indicated that an early drug response, occurring within
the first 2 weeks of antidepressant treatment, may predict
treatment outcome. An improvement of 20% in the score
on the 17-item Hamilton Depression Scale (HAM-D-17) at
the second week of antidepressant treatment is a predictor
of eventual response and remission.*!!

For patients who fail to achieve early improvement, there
remains no proper treatment strategies to enhance treatment
efficacy. Studies have shown that there is similar efficacy
between most of the antidepressants and psychological
counselling. In addition, there is no known effective way
to improve the efficacy.”> Nevertheless, many researchers
are still working toward improving the efficacy through
research with regard to how efficacy is influenced by sub-
clinical symptom manifestations,'>!* including personality,'?
physical pain,'? obsessive symptoms,'? and subclinical manic
syndrome,'>'¢ which could help us identify endophenotypes
of MDD to improve treatment efficacy.'”!®

Consistent early patterns of symptom improvement are
factors to help us evaluate treatment efficacy.'2' In addition,
early symptom non-improvement and symptom aggravation
are important factors that should be considered with regard to
overall quality of life.”? These treatment-emergent symptoms
were often attributed to adverse drug reactions and were
evaluated with treatment tolerance. The treatment-emergent
symptoms, which were associated with an inferior treatment
response, may also be attributed to excessive worry about the
disease, more emphasis on bodily concerns, and the course
of disease progression, all of which consequently result in a
lack of confidence toward medication.?

In the present study, we used an observational real-
world study design, which better reflected the complexity
of youth outpatients, as this age range is arguably at risk
for bipolar disorder and often excluded from MDD cohorts.
We evaluated early symptom changes in the HAM-D-17
and recorded personality traits, obsessive symptoms,
social function, and adverse drug reactions simultaneously.

We examined symptoms that did not improve (non-
improvement) and symptoms that worsened (aggravation) to
characterize early symptom changes. We hypothesized that,
in addition to early improvement, early symptom aggravation
was associated with efficacy, which contributed to predicting
future outcomes. Our primary focus was to identify patients
who were not properly treated with SSRIs based on early
symptom non-improvement and early symptom aggravation.

Patients and methods

Participants

The patients considered for inclusion were screened for this
prospective, observational real-world study, which aimed
to investigate early improvement. To meet the inclusion
criteria, all enrolled patients were required to be within the
age range of 18—55 years, be experiencing their first episode
of MDD, be naive to treatment, and have a baseline HAM-
D-17 score =18. A trained psychiatric student conducted a
structured interview using the Chinese version of the Mini-
International Neuropsychiatric Interview for all participants.
A diagnosis was made according to the Diagnostic and
Statistical Manual of Mental Disorders, 4th edition (DSM-IV)
criteria by a trained, senior-level psychiatrist. Informed con-
sent was obtained from all patients on their first visit. Exclu-
sion criteria included 1) a history of psychoactive substance
abuse; 2) current pregnancy or lactation; 3) any physical
diseases assessed by personal history; and 4) a history of
neurological disorders, other existing psychiatric disorders,
or cardiovascular diseases.

This study was approved by the ethics boards of Huashan
Hospital and Fudan University. All participants provided
their written informed consent (Number: 2017-276). The
authors assert that all procedures contributing to this work
complied with the ethical standards of the relevant national
and institutional committees on human experimentation and
with the Declaration of Helsinki of 1975, as revised in 2008.

Medication

Patients received first-line monotherapy with a SSRI after
diagnosis. The SSRIs used in this study included escita-
lopram, sertraline, and paroxetine, which reported similar
effectiveness and tolerance in treating MDD. The treatment
started with lowest commercially available unit dose and
reached the effective dose on the third day of treatment.
Between the 14th and 20th day of treatment, patients who
failed to reach the criteria of early improvement were admin-
istered an alternative first-line SSRI medication.
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Scale assessments

During the study, the Eysenck Personality Questionnaire
(EPQ),* Yale-Brown Obsessive Compulsive Scale
(Y-BOCS),* Short Form of the Childhood Trauma Question-
naire (CTQ-SF),? Patient Health Questionnaire-9 (PHQ-9),”’
Generalized Anxiety Disorder Scale-7 (GAD-7),% and
Liebowitz Social Anxiety Scale (LSAS)* were completed
by all non-schizophrenic, literate patients in the Huashan
Hospital Psychological Counseling Expert Outpatient
department on Monday mornings and Thursday afternoons.
Two trained psychiatric postgraduate students assessed the
patients via the 17-item Hamilton Depression Scale (HAM-
D-17) and Hamilton Anxiety Rating Scale (HAM-A).*
Patients needed to provide marital status, educational level,
occupation, family history, presence of somatic diseases,
their own attribution of their symptoms (such as occupa-
tional pressure, divorce, and interpersonal relationships),
correlations between symptoms and menstrual cycle, family
history of mental disease, tobacco and alcohol use history,
and so on. In addition, the patients’ medical histories col-
lected at the visit included the duration for which symptoms
had been present and information about previous mental
diseases. In this study, at the initial visit and at weeks 2,
4, 8, and 12 of treatment, PHQ-9 and GAD-7 were used to
assess patients’ self-rated depression and anxiety symptoms,
and the Asberg’s Antidepressant Side-Effect Rating Scale
(SERS) was used to assess adverse drug events since the
previous visit.

Statistical analysis

In accordance with previous, similar work, early improve-
ment was defined as a =20% reduction in the HAM-D-17
total score at week 2, and a treatment response was defined
as a 50% reduction in the HAM-D-17 score at week 12.
Baseline sociodemographic and clinical characteristics were
compared between the response group and non-response
group by independent f-tests and the chi-squared test or
Fisher’s exact test for continuous and categorical variables,
respectively. Sensitivity, specificity, positive predictive value
(PPV), and negative predictive value (NPV) of each symptom
for early improvement and early aggravation were calculated
for predicting treatment response. Scores for each symptom
were estimated by means of two data sets: 1) an observed
case analysis, which included all participants without miss-
ing observations at each time point and 2) a last observation
carried forward analysis, in which the score at the previous
visit was adopted and used thereafter in the case of premature
attrition. An independent #-test for continuous variables and a

chi-squared test or Fisher’s exact test for categorical variables
were performed to compare differences between the two
groups. Multiple logistic regression analyses were performed
to evaluate the association between individual symptom
improvement and aggravation in the early phase and response
by the end of the treatment study period. The area under the
receiver operating characteristic curve was used to confirm
the predictive value. We used baseline sociodemographic,
clinical characteristics, and adverse drug events at the second
week for analysis to identify the influential factors of the
symptom changes that were significantly related to treat-
ment response, and we used a mediation analysis via SPSS
PROCESS to analyze the structural relationships between
the influential factors, symptom changes, and the treatment
response. A two-sided P-value <0.05 was considered statis-
tically significant. Statistical analyses were performed with
IBM SPSS Statistics version 22.0.

Results

Subject characteristics

A total of 84 patients were enrolled in the study, with
69% women and an average age of 30.6 years. From May
to November 2017, there were 126 first-episode MDD
patients who visited Huashan Hospital affiliated with
Fudan University. As shown in Table 1, 90 patients were
willing to undergo laboratory tests and start antidepres-
sant treatment. Of the 90 patients who were willing to start
medication, six (7%) were reluctant to return and were no
longer contacted for follow-up. Of the 84 patients enrolled
in follow-up, 56 (66%) achieved early improvement during
the second week of treatment, while 28 patients did not
meet the early improvement criteria at the second week
of treatment (Figure 1). Table 1 shows that the age, sex,
baseline depression and anxiety scores, duration of illness,
and social function deficits of the enrolled patients were all
independent of whether there was an effective response at
week 12 of treatment, with social avoidance at baseline and
the psychoticism personality trait in the Eysenck Personality
Test related to the treatment efficacy (t=2.534, P=0.013 and
t=3.115, P=0.003, respectively).

Early symptom improvement and
treatment response

Early improvement, that is, a20% reduction inthe HAM-D-17
score at the second week of treatment, predicted treatment
response at week 12 (¥*=19.249, P<<0.001) and had a PPV
0of 86% (Table 2). Since another SSRI was substituted in the
second week, the NPV was only 33%. The area under the
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Table | Clinical features between the response group and the non-response group at baseline
Response (n=59) Non-response (n=25) tor )2 P-value
Age (mean * SD, years) 31.31+9.43 27.12+9.01 —1.883 0.063
Sex (female/male) 41/18 18/7 0.053 0.818
Course (mean * SD, months) 10.75+16.71 16.96+21.01 1.311 0.198
HAMD-17 24.15£5.051 25.40£5.212 1.025 0.308
HAMA 22.07£6.349 24.16+5.878 1.411 0.162
GCl 4.56%1.193 4.96+1.098 1.440 0.154
SDSS 6.59+4.751 7.44+4.976 0.074 0.462
LSAS social anxiety 21.14£14.56 28.42+18.92 1.659 0.106
Social avoidance 20.67£15.04 31.04£18.97 2.534 0.013*
EPQE 7.00+3.593 5.88+4.503 —-1.205 0.232
P 5.28+3.031 7.64+3.487 3.115 0.003%*
N 16.64+5.405 18.400+4.203 1.450 0.151
L 11.59+3.603 10.92+3.957 -0.722 0.474

Notes: Response, a reduction in HAMD-17 =50%. *P<0.05; **P<<0.01.

Abbreviations: HAMD-17, |7-item Hamilton Depression Scale; HAMA, Hamilton Anxiety Scale; CGl, Clinical Overall Impression Scale; Y-BOCS, Yale-Brown Obsessive-
compulsive Scale; LSAS, Liebowitz Social Anxiety Scale; SDSS, Social Function Defect Rating Scale; EPQ, Eysenck Personality Questionnaire; E, extroversion; P, psychoticism;

N, neuroticism; L, lie.

receiver operating characteristic curve for early improve-
ment predicting a treatment response was 0.747. Early
improvement was not associated with age, sex, duration of
disease, baseline depression score, baseline anxiety score,
social function deficit, social anxiety, and so on. The results
of the independent chi-squared test showed that sad mood,
feelings of guilt, agitation, anxious mood, and somatic anxi-
ety were more effectively changed in the group that showed
early improvement than in the non-improvement group,
and the differences were statistically significant (*=9.275,

21=3.906, y*=4.953, ’=12.089, y*=4.257, *=6.980, respec-
tively; P<<0.05; Table 3). In multiple logistic regression
analysis, improvement in difficulty with falling asleep (OR
=9.487, 95% CI: 1.312-68.588) and mood anxiety (OR
=12.947, 95% CI: 1.99-82.246) were selected as indepen-
dent variables, using the minimum Akaike’s information
criterion by the stepwise method (Table 4; Figure 2). For
these factors, the improvement in patients with the neu-
roticism personality trait was less pronounced (t=3.566,
P=0.001, 95% CI: —5.139 to 1.453). Mediation analysis

First-episode MDD outpatients (n=126)

A

Patients received antidepressants treatment (n=90)

=I Dropped out (n=6, 7%)

A

Early improvement
(n=56, 66%)

y

No early improvement
(n=28, 34%)

!

!

!

l

Response
(n=48, 85%)

Non-response
(n=8, 14%)

Response
(n=11, 39%)

Non-response
(n=17, 61%)

Figure | Study flowchart. There were 126 outpatients with MDD who visited Huashan Hospital during May to November 2017. Among these patients, 90 of them received
medication. These patients received monotherapy with SSRIs, and they were followed up at week 2, 4, 8, and |2 of treatment. There were 66% patients who showed early

improvement and 70% patients showed a response at week 2.

Abbreviations: MDD, major depressive disorder; SSRI, selective serotonin reuptake inhibitor.
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Table 2 Clinical features between early improvement or non-improvement
Early improvement (n=56) Non-improvement (n=28) tor )2 P-value

Age (mean * SD, years) 30.57+9.63 29.04+9.19 0.699 0.486
Sex (female/male) 38/18 2177 0.456 0.616
Course (mean + SD, month) 12.00+17.76 13.41+19.34 —-0.287 0.775
HAMD-17 24.134£5.15 25.3245.00 -1.014 0.314
HAMA 22.11+6.10 23.86+6.49 -1.213 0.229
GClI 4.61£1.17 4.82+1.18 -0.787 0.434
Y-BOCS 9.55+7.90 9.63+9.51 -0.035 0.972
SDSS 6.57+4.9 7.76+4.9 —-0.642 0.523
LSAS social anxiety 23.60+16.48 23.40+16.43 0.050 0.960
Social avoidance 23.88£18.18 24.48£15.08 -0.143 0.887
EPQE 7.05£3.70 5.89+4.23 1.290 0.201

P 5.62+3.15 6.7113.62 —-1.424 0.158

N 16.18£5.63 19.11£3.17 3.025 0.003

L 11.3143.72 11.54+3.72 -0.262 0.794
Response rate at week |2#%* 86% 33% 19.259 <0.001
Remission rate at week |27%%* 63% 1% 25.11 <0.001

Notes: Response, a reduction in HAMD-17 =50%. **P<<0.01; ***P<0.001.

Abbreviations: Course, course of disease; HAMD-17, 17-item Hamilton Depression Scale; HAMA, Hamilton Anxiety Scale; CGl, Clinical Overall Impression Scale;
Y-BOCS, Yale-Brown Obsessive-Compulsive Scale; LSAS, Liebowitz Social Anxiety Scale; SDSS, Social Function Defect Rating Scale; EPQ, Eysenck Personality Questionnaire;

E, extroversion; P, psychoticism; N, neuroticism; L, lie.

showed that no improvement in difficulty falling asleep
was a mediation factor affecting the treatment response in
patients with the neuroticism personality trait (¢’=—0.013,
Bootstrap CI: —0.1090 to —0.0008). The factors related to
mood anxiety non-improvement were the psychoticism
personality trait (t=—2.937, P=0.004, 95% CI: —-3.4721 to
0.6689), physical fatigue after taking the drug (t=—2.708,
P=0.010, 95% CI: -0.9131 to 0.1334), and total side effect
score (t=—3.075, P=0.004, 95% CI: —6.3582 to 1.3154).
However, mediation analysis showed that these related
factors were not mediators of the relationship between symp-
tom improvement and the response at week 12 of treatment.

Early symptom aggravation and treatment

response

Independent chi-squared test did not demonstrate that any
early symptom aggravation was related to the treatment
response. However, in multiple logistic regression, early
symptom aggravation in general somatic symptoms was
related to the treatment response (OR =73.337, 95% CI:
2.232->999.999; Table 5; Figure 2). The factors associated
with general somatic symptom aggravation were depression
fluctuations and menstrual cycle (t=4.350, P<<0.001, 95%
CI: 0.148-0.401), headache at the second week (t=—9.521,
P<0.001, 95% CI: —1.546 to 1.004) and tremor at the second
week (t=3.660, P=0.001, 95% CI: 0.131-0.454). Mediation
analysis showed that these related factors were not media-
tion factors affecting the treatment response at week 12.
In addition, six (7%) patients were observed to have worsened

suicidal ideation at the second week of treatment, but this
study did not show that aggravation in suicidal ideation was
associated with efficacy (3*=0.420, P=0.522).

Discussion

This study was the first of its kind to describe first-episode
MDD in youth patients who had no early improvement after
SSRI monotherapy and were switched to treatment with
another SSRI. Our study tried focusing on early treatment-
emergent symptoms of SSRI to discuss the influence of
symptom improvement on treatment effect. We distinguished
early symptom improvement from early symptom aggrava-
tion and described the early symptom improvement from
antidepressant treatment in each category. We analyzed the
clinical features that can predict treatment effect from various
clinical features very elaborately and identified the patients
whose treatment effect was less than favorable among those
who had no early improvement in a practical way to provide
reference for the improvement of the early treatment effect
of first-episode MDD patients as soon as possible. These
results can be generalized to youth with first-episode MDD
with or without anxiety, including MDD patients with social
anxiety, obsession, smoking, and panic attack. This research
was done at the psychiatric outpatient departments of general
hospitals, excluding inpatient wards, so the study results are
not applicable to patients with psychotic symptoms, preg-
nant and postpartum patients, patients using psychoactive
substances, inpatients, youth patients in their first episode,
and elderly patients.
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Figure 2 ORs for each early symptom improvement in the 17 items of the Hamilton Depression Scale (HAMD-17) at week 2 to predict treatment response at week |2.

Notes: *P<0.05; **P<0.01; **P<0.001.
Abbreviation: HAMA, Hamilton Anxiety Scale.

Early symptom aggravation in somatic
symptoms

In our study, general somatic symptom aggravation was
related to treatment response. However, non-improvement
in somatic symptoms had no relationship with treatment
response. Treatment-emergent symptoms have troubled physi-
cians for a long time. First, patients’ adverse drug reactions are
the most intuitive, but in many cases, it is not always possible

Table 5 A multiple logistic regression of the early symptom
aggravation in the |7 items of the Hamilton Depression Scale
(HAMD-17) with subsequent treatment response

Symptoms OR 95% CI P-value
Lower | Upper

Sad mood 3.035 |03l6 29.19 0.336
Feelings of guilt 1.53 0.263 8917 0.636
Suicidal ideation 0.821 0.075 9.021 0.872
Sleep onset insomnia 1813 [0.118 27.873 0.670
Midnocturnal insomnia 0.017 | <0.001 | 10.497 0.214
Early morning insomnia 25.457 | 0.262 >999.999 | 0.166
Loss of happiness 3.588 | 0.452 28.508 0.227
Psychomotor retardation | 1.283 | 0.269 6.114 0.754
Agitation 8.639 |[0.79 94.425 0.077
Mood anxiety 0.042 | 0.001 1213 0.065
Somatic anxiety 0.856 | 0.056 13.087 0911
Appetite change 2.88 0.353 23.526 0.324
Somatic symptoms 73.337 | 2232 >999.999 | 0.016*
Hyposexuality 0.308 |[0.0I14 6.77 0.455
Hypochondriasis 0.31 0.028 3373 0.336
Loss of weight 0.177 | 0.006 4.866 0.306
Insights 2326 | 0.151 35.737 0.545

Note: *P<<0.05.

to explain the adverse drug reactions alone. Second, MDD
patients have diverse symptoms, including fatigue, headache,
and dizziness which are often seen among adverse reactions
to SSRI drugs and are also coincidentally symptoms of MDD.
Patients may have symptom fluctuations after treatment. For
example, menstrual cycle or temperature change may give
patients the impression that the treatment aggravates the dis-
eases. Furthermore, patients who are overly concerned about
the treatment might end up experiencing suggestive adverse
effects after learning about the drugs prescribed to them post-
diagnosis either based on the patient information sheet that
comes with those medications or based on information about
those medications they researched on the Internet. In any case,
if both early symptoms change and medical treatments occur
simultaneously, it may cause patients to develop a biased
impression toward the physician and the treatment prescribed.

Treatment-emergent somatic symptoms seemed to be
related to poor response.* The general somatic symptom
aggravation was related to the adverse effects of headache
and tremor at the second week of treatment. We also found
that patients whose symptom fluctuations were related to
the menstrual cycle tended to exhibit treatment-emergent
somatic symptom aggravation. Headache is listed as a com-
mon side effect of most antidepressants as well.** Some
studies have reported that somatic symptom improvement
in MDD often implies treatment response.*** It is often dif-
ficult to differentiate treatment-emergent somatic symptoms
from adverse effects of antidepressants. The antidepressants
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that commonly cause headache are SSRIs and serotonin
noradrenaline reuptake inhibitors, especially bupropion and
escitalopram.* A point worth mentioning is premenstrual
syndrome/premenstrual dysphoric disorder is often regarded
as an implication of bipolar disorder.*® Especially when SSRI
treatment is ineffective and there are more adverse reactions
after treatment, there is a high possibility that the patient may
be suffering from bipolar depression and must be counselled.

Limitations

This study had several limitations. It was a single-center
study. The characteristics of residents in general hospitals
and the addresses of the hospitals in the city indicated that the
patients had a higher level of education and social status. The
general complaints of patients in general hospital psychiatric
outpatient clinics are more pronounced. Many patients arrive
after they have not been diagnosed with physical diseases
in other departments. Therefore, the clinical features of
most patients diagnosed with MDD were somatic pain and
irritability. Symptoms such as psychomotor retardation and
agitation are less obvious. This study was an observational
study, and there was no control group with a delayed or
modified switching time. This study was an observational
study using drugs including paroxetine, escitalopram, and
sertraline, and there was no difference in the effect of these
drugs in the treatment of depression in a previous study.

Conclusion

In conclusion, early improvement can predict the 12-week
response of first-episode youth MDD patients to SSRI
monotherapy. However, based on the medication change that
occurred during the second week in this study, the negative
predictive value of early improvement was significantly lower
than that observed in other studies. It would not be a good
choice to change medications to another SSRI for patients
who had not reached early improvement in anxiety and dif-
ficulty falling asleep at week 2 and who had aggravation in
headaches and tremors. In addition, the non-improvement of
anxiety and insomnia was independent; anxiety was related
to the psychoticism personality trait, and difficulty falling
asleep was related to the neuroticism personality trait. Within
treatment-emergent symptoms, headaches and tremors were
related to a lower response rate, especially for patients whose
depression was related to their menstrual cycle.
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