Neuropsychiatric Disease and Treatment

Dove

ORIGINAL RESEARCH

Visualizing Patterns of Medication Switching
Among Major Depressive Patients with Various
Stability and Difficulty to Treatments

Yu-Chun Hung'
Hsi-Chung Chen (®?
Po-Hsiu Kuo %3
Mong-Liang Lu®*?
Ming-Chyi Huang®
Chun-Hsin Chen*?
Sabrina Wang’
Wei-Chung Mao®
Chang-Shiann Wu’

Tzu-Hua Wu @' 510!

'Division of Clinical Pharmacy, School of
Pharmacy, College of Pharmacy, Taipei Medical
University, Taipei, | 10, Taiwan; 2Department of
Psychiatry, National Taiwan University Hospital,
Taipei, Taiwan; 3Department of Public Health &
Institute of Epidemiology and Preventive
Medicine, College of Public Health, National
Taiwan University, Taipei, Taiwan; “Department
of Psychiatry, Wan Fang Hospital & School of
Medicine, College of Medicine, Taipei Medical
University, Taipei, Taiwan; *Psychiatric Research
Center, Wan Fang Hospital, Taipei Medical
University, Taipei, Taiwan; 6Depar‘l:ment of
Psychiatry, Taipei City Hospital, Songde Branch,
Taipei, Taiwan; “Institute of Anatomy and Cell
Biology, School of Medicine, National Yang-Ming
University, Taipei, Taiwan; 8Depar‘l‘.ment of
Psychiatry, Cheng-Hsin General Hospital,
Taipei, Taiwan; *Department of Information
Management, College of Management, National
Formosa University, Huwei Township, Yunlin
County, Taiwan; '°Ph.D. Program in Drug
Discovery and Development Industry, College
of Pharmacy, Taipei Medical University, Taipei,
Taiwan; ''Master Program in Clinical
Pharmacogenomics and Pharmacoproteomics,
College of Pharmacy, Taipei Medical University,
Taipei, Taiwan;

Correspondence: Tzu-Hua Wu

Division of Clinical Pharmacy, School of
Pharmacy, College of Pharmacy, Taipei
Medical University, 250 Wu-Hsing Street,
Taipei, 110, Taiwan

Tel +886-227361661 ext. 6172

Email thwu@tmu.edu.tw

Introduction: Efforts have been made in assessing efficacy and tolerability to various
antidepressants, but understanding personalized chances of stability to medication switching
sequence is still inconclusive. This study aimed to identify naturalistic switching patterns of
medication in stratifying MDD patients.

Methods: MDD patients were stratified based on treatment difficulty evaluated with the
“Treatment Resistance to Antidepressants Evaluation Scale for Unipolar Depression”
(TRADES). The duration of the time of diagnoses until the final switch to another class of
antidepressants was used as prediction of unstable to drug therapy. ROC analysis was used to
determine the cutoff values. A continuous temporal events function from the visual analytic
tool was employed to perform patterns of switching between distinct pharmacological class
such as selective serotonin reuptake inhibitors (SSRIs) and serotonin-norepinephrine reup-
take inhibitors (SNRIs).

Results: TRADES scores of 4.5 and not-switching times of 12.5 months were used as cutoff
values to divide patients into four subgroups: stable/easy-to-treat (SE), unstable/easy-to-treat
(UE), stable/difficult-to-treat (SD) and unstable/difficult-to-treat (UD). A total of 80% and 76.9%
of patients initially treated with the SSRIs paroxetine or fluoxetine, respectively, were predicted
to be stable to drug therapy. Approximately 70%, 44.8% and 41.4% of patients initially treated
with the SNRIs fluvoxamine, sertraline and venlafaxine, respectively, were predicted to be UD,
and 60% of patients using duloxetine were predicted to be stable to drug therapy. Analysis of the
switching phenomenon showed that SSRIs were the first prescribed medications and mostly
taken by the stable subgroups, and SNRIs were the preferentially chosen switching alternative.
Medication switching patterns in unstable MDD patients are discussed.

Conclusion: Paroxetine, fluoxetine and duloxetine users were mostly stable among MDD
patients in Taiwan with various stability and difficulty to treatments. Although responsive-
ness to specific medication sequence is likely required for clinical application, the results
provide a baseline for such studies.

Keywords: visualization, major depressive disorder, patterns of medication switching,

antidepressants, stability

Introduction

Globally, more than 264 million people of all ages suffer from depression. Major
depressive disorder (MDD) is a disabling chronic mental health illness. Up to two-
thirds of patients with major unipolar depression will not respond to the first
medication prescribed.' In fact, an inadequate response may appear after two

consecutive antidepressant treatments with adequate dosage and adequate duration
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with antidepressants from different pharmacological
classes. Lack of early improvement, defined by a <20%
reduction in depression rating scale scores at 2—4 weeks,
may be predictive of eventual clinical nonresponse to an
antidepressant. Therefore, early switching strategies with
antidepressants were suggested even though there was
limited quality evidence.? Therefore, developing strategies
to improve the life-long disease control of those MDD
patients who did not continuously receive adequate
therapy” is an urgent need.”

Recent meta-analysis suggests that newer antidepres-
sants are similar in efficacy and overall tolerability.’
Efforts to identify achievement of a stable antidepressant
regimen from electronic medication records in patients
with MDD were also approached by Hughes et al.® The
emerging consensus within the Asia-Pacific region further
defined the adequate duration of two antidepressant thera-
pies given at adequate doses was 6-8 weeks during
a major depressive episode.” Even though there is still
substantial heterogeneity that exists to identify difficulty
to treat patients,® most clinical guidelines recommend
switching to another antidepressant as a first-line strategy
for nonresponders, although augmentation and combina-
tion strategies also have evidence to support their use.”
However, switching between different pharmacological
classes of antidepressants may or may not show super-
iority over continuation of the original antidepressant
treatment.”

To monitor continuality of medication therapy for
patients with chronic diseases, a medication review'® on
clinical outcomes is needed to ensure that patients can
access the appropriate medications'' and treatment
guidelines.'? Our previous study'® developed a new, multi-
dimensional, clinometric instrument, the Treatment
Resistance to  Antidepressants  Evaluation  Scale
(TRADES), to evaluate the level of treatment difficulty
with antidepressants in MDD patients. Total TRADES
scores were also associated with a higher utilization of
psychiatric outpatient and admission services before the
index date. Furthermore, it is thought that total TRADES
scores could predict a higher number of visits to psychia-
tric outpatient, emergency, and admission services follow-
ing the index date. Therefore, the TRADES could help to
quantify the level of treatment difficulty with antidepres-
sants in major depressive disorder and predict severity of
symptoms by BDI-IL"?

Based on therapeutic drug monitoring,'* blood drug
levels combined with patients’ symptom scores can be

used as pharmacotherapy outcome predictions. Switching
medications were also recommended by pharmacotherapy
guidelines as a strategy to manage non-response in MDD
patients. In fact, in our previous study,'® duration of sta-
bility on drug therapy was also used as a factor, but not
class of medications, contributing level of treatment diffi-
culty. This study considered the timing at which doctors
stopped switching medications as a discrimination factor
to see patients’ stable treatment response to drug therapy.
Instead of using drug levels to define the minimum thresh-
old levels to predict outcomes, this study employed
TRADES scores to define the minimum threshold levels
of treatment difficulty with the timing without switching to
distinct pharmacological class of antidepressants to predict
patients’ stable response to drug therapy. A visualization
analysis was applied to facilitate performing naturalistic
prescribing patterns including switching sequences for
stratified patients according to scores of treatment diffi-
culty and the time to find suitable medications indicated by
how long it takes to stop switching drugs between different
classes of antidepressants. Strategies for antidepressant
pharmacotherapies and timing sequences of medication
selection for MDD patients with various levels of treat-
ment difficulty are reported.

Methods

The participants were similar to those described in our

13 approved by the commit-

previous record-based study,
tees of the National Taiwan University Hospital, Wan-
Fang Hospital and Taipei City Hospital, Songde Branch,
for developing the TRADES scoring system. Written
informed consent was obtained from each participant and
all methods were performed in accordance with the
Declaration of Helsinki. Clinicians changed medications
based on diagnosis and their personal judgements, experi-
ences and patients’ preferences. The lower the patient’s
TRADES score was, the easier the patient was to treat.
TRADE itself can be a predictor for the lifetime disease
control. The current study was additionally approved by
the research ethics committees of the Taipei Medical
University-Joint Institutional Review Board
(N201703085), and employed TRADES (assessed at
index date) together with the timing of stabilization to
drug therapy on certain class of pharmacology as shown
in Figure 1. The number of recruited patients was initially
107, and only those patients (n=97) whose records were
continuously documented for two years were then further
enrolled in the current study unless patients were
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Participants were recruited from October 2010 to April 2016

Onset of
first
episode

Definition of “Stable”: Certain Class of
Antidepressant was continuously

. prescribed. The last time when switching
to another glass was noted.

Based on TRADES but to
subgroup patients into
Stable on Different Class of Antidepressant
Medications

Predictability of the TRADES after the
index date, followed from November
BDI 2016 to February 2017 (ref.13)

Index date
(TRADES was scored)

Patient Records JS assisted Data Visualization
— ) [ Software Analysis ]

Figure | Flow chart of this study including patient record review and data formatting and then analysis by visualization software. Current assessment on the medication
switching patterns for response of stability to drug therapy and TRADES score assigned to the patient at the index date were based on the two-year medical records.

Prescriptions patterns were performed by visualization analysis.

confirmed to be remitted within two years. The pharma-
cological classes of medications prescribed for these
patients included tricyclic antidepressants (TCAs), selec-
tive serotonin reuptake inhibitors (SSRIs), serotonin-
norepinephrine reuptake inhibitors (SNRIs), serotonin
antagonists and reuptake inhibitors (SARIs), reversible
inhibitors of monoamine oxidase-A (RIMA), norepinephr-
ine-dopamine reuptake inhibitors (NDRIs) and noradrener-
gic and specific serotonergic antidepressants (NaSSAs)
and antipsychotic medications.

SPSS software was used for the receiver operating
characteristic (ROC) curve analysis to define cutoff values
to differentiate patients by TRADES scores (indicating
treatment difficulty) and the time needed before a doctor
re-prescribed the same class of medications as previous
one (indicating stable to treatment) without considering
augmentation medications. The shorter the time until
a patient’s prescription medication was not switched
between pharmacological classes was, the earlier that
patient’s MDD status was considered stable to treatments.

The visualization analysis utilized EventFlow software
(Version 2.3.4), which was kindly provided by the Human-
Computer Interaction Lab (University of Maryland, US), with
Microsoft Windows 7 SP2 (64-bit) and Java SE Version 8
Update 121 (64-bit). After aligning the data based on the date
when MDD was diagnosed, different pharmacological classes
of prescribed medications for the recruited patients over 2

years were displayed by different colors. Based on the time-

dependent sequences, the patients were grouped together
based on the initial medication and similar prescription pat-
terns and ranked based on these similarities by EventFlow.
The visualization analysis shows the cumulated results for
prescription patterns based on the sequence and duration.
Based on the first event (first prescribed medication),
EventFlow shows the continuously occurring second event
based on the second most prescribed medication or pharma-
cological class. The same principle is used in subsequent
analyses.

Results
Clinical Characteristics and Evaluation of

Recruited Patients

This study included a total of 97 MDD patients, and their
two-year medical records after diagnosis with MDD were
subjected to analysis. A total of 78.4% were female; the
mean age was 52.9 £ 13.2 years; and the mean age of
onset was 44.4 = 13.5 years. The percentages of antide-
pressant medication use and utilization of augmentation
medications are shown in Tables 1 and 2. As shown in
Tables 1, 59/97 patients were prescribed SSRIs during
this study period; among these patients, the rank order
was as follows: sertraline (29; 49.2%)> paroxetine (17,
28.8%)> fluoxetine (13; 22.0%)> escitalopram (8; 13.6%)
> fluvoxamine (3; 5.1%). Among SNRI users (44/97), the
rank order was as follows: venlafaxine (33; 75.0%)>
duloxetine (15; 34.1%). Among TCA users (5/97), the
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Table |
Antidepressant Medications Prescribed to the Study Patients.

Comparisons Across Pharmacological Classes of

The Numbers of Patients Prescribed a Medication in Each
Pharmacological Class and the Particular Medications in Each
Pharmacological Class

Table 2 Comparisons Across Pharmacological Classes of the
Augmentation Medications to the Study Patients (n=38; 39.2%)
Who Was Prescribed with Augmentation Medications. The
Each
Pharmacological Class and the Particular Medication in Each

Numbers of Patients Prescribed a Medication in

Pharmacological Class

Pharmacological Medication Number of Patients (%)%
Class of Name Using the Medication
Antidepressants During the Study Period
SSRI 59 (60.8%)
Escitalopram 8
Fluoxetine 13
Fluvoxamine 3
Paroxetine 17
Sertraline 29
SNRI 44 (45.4%)
Duloxetine 15
Venlafaxine 33
TCA 5 (5.2%)
Doxepin |
Imipramine 4
SARI 4 (4.1%)
Trazodone 4
RIMA 2 (2.1%)
Moclobemide 2
NDRI 17 (17.5%)
Bupropion 17
NaSSA 18 (18.6%)
Mirtazapine 18

Note: §patients may be prescribed with more than one antidepressant.
Abbreviations: SSRI, selective serotonin reuptake inhibitor; SNRI, serotonin-
norepinephrine reuptake inhibitor; TCA, tricyclic antidepressant; SARI, serotonin-
2 antagonist reuptake inhibitor; RIMA, reversible inhibitor of monoamine oxidase-A
(MAO-A); NDRI, noradrenergic-dopamine reuptake inhibitor; NaSSA, noradrener-
gic-specific serotonergic antidepressants.

rank order was as follows: imipramine (4; 80.0%)> dox-
epin (1; 20.0%). The prescribed medications in other
pharmacological classes included trazodone (SARI),
moclobemide (RIMA), bupropion (NDRI) and mirtaza-
pine (NaSSA).

Among the 97 recruited patients, 38 utilized augmenta-
tion medications. The most prescribed class of medications
was atypical antipsychotics (21, 55.3%; quetiapine: 20,
95.2%), followed by traditional antipsychotics (18, 21.1%;
sulpiride: 17, 94.4%). The others included mood stabilizers,
stimulants, thyroid agents, and the numbers of patients
utilizing these medications are summarized in Table 2.

The “Treatment
Antidepressants Evaluation Scale for Unipolar Depression”

demographics, Resistance  to

Pharmacological Medication Number of Patients

Class of Name (%)8 Using the

Augmentation Medication During

Medications the Study Period

Atypical antipsychotic 21 (55.3%)
Amisulpride I
Olanzapine 4
Quetiapine 20
Risperidone 2
Zotepine |

Mood stabilizer 4 (10.5%)
Carbamazepine |
Lamotrigine |
Lithium |
Valproic acid |

Psychostimulant 2 (5.3%)
Methylphenidate 2

Typical antipsychotic 18 (21.1%)
Chlorpromazine |
Sulpiride 17
Trifluoperazine |

Thyroid preparation | (2.6%)
Levothyroxine |

Notes: §patients may be prescribed with more than one medication as
augmentation.

(TRADES-UD is abbreviated here as TRADES) scores and
diagnosed diseases or remission status for the patients are
summarized as Supplementary Data 1-1 and 1-2. During the

study period, the number of remitted patients was 11
(11.3%), and 62 had comorbidities. Of those diagnosed
with comorbidities, 69.4% (43/62) were diagnosed with the
other mental illness, including 69.8% (30/43) with general-
ized anxiety disorder and 27.9% (12/43) with panic disorder.

ROC Analysis and Outcome Prediction

According to the ROC analysis results (Figure 2), TRADES
> 4.5 was true when the time that the prescription medica-
tion class no longer changed was 12.5 months after MDD
diagnosis (sensitivity plus specificity = 1.383; area under the
ROC curve= 0.702). Therefore, patients whose final switch
in prescribed medication class occurring earlier than 12.5
months while TRADES< 4 were predicted to be stable/easy-
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Figure 2 ROC analysis results. The arrow points to the cutoff value for TRADE scores larger than 4.5 (considered difficult-to-treat) while the true condition is indicated at
12.5 months. Patients with TRADES scores larger than 4.5 and the final switch in prescribed antidepressant medication between different pharmacological class occurring

later than 12.5 months were predicted to be unstable/difficult-to-treat.

to-treat (SE; n=42). Patients whose final switch in prescribed
medication class occurring later than 12.5 months while
TRADES< 4 were predicted to be unstable/easy-to-treat
(UE; n=13). Patients whose final switch in prescribed med-
ication class occurring earlier than 12.5 months while
TRADES> 5 were predicted to be stable/difficult-to-treat
/responsive (SD; n=16). Patients whose final switch in pre-
scribed medication class occurring later than 12.5 months
while TRADES> 5 were predicted to be unstable/difficult-to
-treat (UD; n=26).

Visualization Analysis for Medication

Timing and Sequence Patterns
In Figure 3, the most and the first prescribed pharmacolo-
gical class of medication was SSRIs (in red; n=35), fol-
lowed by SNRIs (in yellow; n=24), which were ranked as
the 2nd most frequently used medication. The other types
of prescriptions were SSRIs combined with augmentation
drug (in red combined with orange; n=9), NaSSAs alone
(bright green; n=9), SNRIs with augmentation drug (in
yellow combined with orange; n=5), NDRIs (in purple;
n=3), NDRIs with augmentation drug (in purple combined
with orange; n=3), RIMAs (n=1) and other classes (n=4).
The pharmacological class most often chosen as
the second prescribed medication for patients was SNRIs.

In general, patients who were first prescribed SSRIs were
then switched to SNRIs.

Figure 4 shows prescription visualization patterns of
four groups of patients based on the ROC predictions:
stable/easy-to-treat (SE), unstable/easy-to-treat (UE),
stable/difficult-to-treat (SD) and unstable/difficult-to-
treat (UD). The patterns of prescriptions looked similar
for both the SE and SD groups regardless of whether
their TRADES score categorized them as easy or diffi-
cult-to-treat. The patterns of prescribed pharmacological
classes were more complicated, especially in the UD
group. Surprisingly, the mostly first prescribed medica-
tions were SNRIs (mean duration of uses: 18.9 + 7.7
months) and most patients (85.7%) used venlafaxine. In
contrast, SSRIs were first prescribed in patients categor-
ized into the SE, UE, and SD subgroups with a range of
mean durations of uses (18.7+ 8.4, 13.5+ 7.4, and 20.9+
7.8 months, respectively). The most commonly chosen
SSRI drugs for the SE, UE, and SD subgroups were
fluoxetine (27.2%)/paroxetine (27.2%), escitalopram
(40.0%), and fluoxetine (45.5%), respectively.

To differentiate the prescribing patterns among the
TRADES groups, we further identified the frequency of
utilization for specific drugs in the subgroups. SSRI drugs,
as shown in Supplementary Data 2, such as paroxetine or

fluoxetine, tended to be prescribed for stable response
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Figure 3 MDD participant (n=97) categorized into four groups ((A) SE; (B) UE; (C) SD; (D) UD) and their individual prescription information for each pharmacological
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class of medication and respective time frame was presented by color bar using visualization software.
Abbreviations: SE, stable/easy-to-treat; UE, unstable/easy-to-treat; SD, stable/difficult-to-treat; UD, unstable/difficult-to-treat.
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of antidepressants

Distribution of prescription patterns
ranked by first-chosen class

Duration of treatments (months)

A VDD M SSRI

SNRI W TCA M SARI M RIMA H NDRI M NaSSA

Augmentation

Figure 4 The preferred first-chosen pharmacological class, preferred medications and switching patterns were categorized into four groups ((A) SE; (B) UE; (C) SD; (D)
UD). Mostly used prescription patterns was ranked from the top of each figure and each distinct pharmacological class was illustrated by different colors. The mean duration
of top two first-chosen class of antidepressants was indicated for each subgroup of patients and expressed in months *standard deviation.

Abbreviations: SE, stable/easy-to-treat; UE, unstable/easy-to-treat; SD, stable/difficult-to-treat; UD, unstable/difficult-to-treat.

patients (SE and SD). Escitalopram tended to be pre-
scribed for patients categorized as easy-to-treat (SE and
UE), who may or may not have shown a stable response.
Fluvoxamine or sertraline was chosen for patients in the
UD group. SNRI drugs, as shown in Supplementary Data

3, such as duloxetine, tended to be used in the difficult-to-
treat group. Among that prescribed venlafaxine, approxi-
mately 40% were categorized into the UD group.

Regarding the patterns of switching medications,
SSRIs were initially prescribed in the SE and SD sub-
groups, and these patients were preferentially switched to
SNRIs. SSRIs were initially prescribed in the UE sub-
group and were preferentially switched to NDRIs. SNRIs
were initially prescribed in the UD subgroup and were
preferentially switched to SSRIs.

Add-on or Augmentation with

Antipsychotic Medications

Twenty-one patients (ie, 4, 4, 3, and 10 patients in the SE,
UE, SD, and UD groups, respectively) were prescribed
antipsychotics. During the switching of antidepressant
therapies, the mean duration until an add-on antipsychotic
medication prescription occurred was 0.98, 7.8, 6.1, and
9.4 months in the SE, UE, SD, and UD subgroups,

respectively. The summary of the patterns of prescriptions
is shown in Supplementary Data 4, and the drugs quetia-

pine or sulpiride as add-on or augmentation were mostly
prescribed to patients categorized into the SD or UD sub-
groups. Among responders who were initially treated with
SSRIs as the first antidepressant, the mean durations that
they were continuously prescribed antipsychotics were 7.1
(n=3), 8.0 (n=2), 4.8 (n=1), and 2.5 (n=3) months in the
SE, UE, SD, and UD subgroups, respectively. One of the
remitted patients was prescribed an antipsychotic at 0.3
months after treatment with SSRIs, and the augmentation
was continued for 5.1 months.

Discussion

Current study was based on first two-year records and
applied the different patterns of temporal switching
between different pharmacological classes of antidepres-
sants in patients to discriminate unstable on drug therapy
of selection and difficult to treat scores (TRADES) to
subgroup patients. Patients who had a final switch between
pharmacological classes in less than 12.5 months
(AUROC = 0.702) after starting pharmacotherapy and
TRADES scores that were less than 4.5 were considered
as stable and easy-to-treat depressive subgroups. Overall,
after MDD was diagnosed, the first drug prescribed for
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patients was mostly SSRIs (n = 47; 48.5%), and the most
commonly used drug was sertraline (n = 16; S); 80% of
those patients who were initially treated with paroxetine or
76.9% of those initially treated with fluoxetine were pre-
dicted to have a stable response (SE or SD). Moreover, 30
patients (30.9%) were prescribed SNRIs as their first anti-
depressant after MDD was diagnosed; the most commonly
used drug was venlafaxine (n = 22; V), and 60% of
patients using duloxetine were predicted to have a stable
response (SE or SD).

Having depression patients achieve remission has
always been the goal of depression treatment, but studies
have shown that most patients do not achieve this goal,
and 25-50% of patients who responded to treatment still
have depression-related symptoms.'® This study found that
UD patients, ie, unstable/difficult-to-treat patients,
accounted for 16.5% (16/97) of the sample, which was
lower than earlier reports.

Among the 97 depression patients in this study, 11
patients (11.3%) achieved remission within the two-year
treatment period after MDD diagnosis. After subgrouping
by the current criteria obtained from the ROC analysis, 55
patients were considered easy-to-treat regardless of stabi-
lity, and nearly one-fifth of the patients (18.2%) achieved
remission. The numbers of remitted patients were 8, 2, 0,
and 1 in the SE (total subgroup n=42), UE (total subgroup
n=13), SD (total subgroup n=16), and UD (total subgroup
n=26) subgroups, respectively. Among those predicted to
be stable response patients (n=58), 13.8% (8/58) remitted,
which was a lower rate than earlier reports'® suggesting
that 20—40% of stable response patients can achieve
remission.

Based on the percentages of patients initially pre-
scribed a certain pharmacological class, the ranking was
as follows: SSRI> SNRI> NaSSA (12.4%), NDRI (3.1%),
TCA (1.0%), RIMA (1.0%) and SARI (0%). This is con-
sistent with a previous study in which patients were diag-
nosed with depressive disorder and were generally given
SSRIs as first-line antidepressants.'” The durations that the
drugs in each pharmacological class was administered
were 17.7 = 8.4 months for SSRIs, 20.6 + 6.5 months for
SNRIs, and 11.3 £9.6, 6.5 = 5.3, 24.0, and 8.0 months for
the other pharmacological categories (NaSSA, NDRI,
TCA, and RIMA, respectively). The highest frequencies
for SSRI and SNRI prescriptions were sertraline (49.2%)
and venlafaxine (75%), respectively.

18,19

The rationale to prescribe venlafaxine and dulox-

etine, both of which are SNRI antidepressants, is

supported by findings that both were associated with
higher remission rates; however, 70% or 41.4% of patients
who were initially treated with fluvoxamine or venlafaxine
(both belong to the SNRI class), respectively, were pre-
dicted to be UD patients. Therefore, venlafaxine treatment
may result in better outcomes as the first choice of med-
ication than fluvoxamine. Moreover, the observed duration
of treatment with SNRIs was long and followed by SSRIs,
study.”®
Interestingly, the remission rate associated with the use
of venlafaxine (45%) was better than that with SSRIs
(35%)."%%! Moreover, the results of Henssler et al*? also
supported that combining a reuptake inhibitor with an

which was consistent with a previous

antagonist of presynaptic o2-autoreceptors such as the
NaSSA drug mirtazapine seems to be significantly more
effective than other combinations.

Furthermore, regardless of pharmacological class, the
percentages of the initial prescribed drug for the 97 MDD
patients were venlafaxine (22.7%), sertraline (16.5%), and
mirtazapine (12.4%). In this study, after the diagnosis of
MDD, more than half (55.7%) of the patients were initially
treated with either mirtazapine, escitalopram, venlafaxine,
or sertraline. This prescribing behavior is consistent with
the drugs that potentially benefit patients based on depres-
sion scale score improvements (>50%), ie, mirtazapine,
escitalopram, venlafaxine, and sertraline® performed bet-
ter than duloxetine, fluoxetine, fluvoxamine, paroxetine, or
reboxetine.

Differential switching patterns among antidepressants
in the four subgroups of MDD patients (SE, UE, SD, UD)
with various TRADES and stability to drug therapy were
characterized by Visualization Software. In terms of phar-
macological classes, switching from SSRIs to SNRIs
occurred more frequently in the patients who were sub-
grouped as SE and SD. The SSRIs prescribed in the UE
group were more frequently switched to NDRIs. After
patients were treated with SSRIs, the differential switching
patterns among various subgroups showed that NDRIs
were the top selection in the SE, SD, and UD subgroups,
while SNRIs were the top selection in the UE subgroup, as
shown in Figure 4. Moreover, SNRIs (n=4; 26.67%) firstly
prescribed in the UD group (n=15) were more frequently
(n=3) switched to SSRIs and two of those stable on SSRIs
at least within the two-year records. After any patients
were treated with SNRI, the differential switching patterns
among various subgroups was that NDRIs were selected in
the UE subgroup (n=1), while there were no consistent
patterns for SE or SD subgroups.
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Among those patients categorized as SE, only one
patient was prescribed moclobemide after MDD was diag-
nosed and continuously up to 8 months without interrup-
tion; then, the patient was switched to an NDRI (bupropion)
for one month and reached remission within one year after
MDD was diagnosed. The limited clinical use of RIMAs,
such as moclobemide, was also described in an earlier
study’* because of serotonin syndrome and hypertensive
crisis.”>*® In fact, 21% of TRD patients®’ treated with
RIMA drugs that are combined with other antidepressant
drugs showed significant improvement in their condition
without complications. Therefore, combination therapies
with RIMA drugs with close follow-up for potential adverse
drug reactions and risks due to drug-drug or food (tyra-
mine)-drug interactions by experienced psychiatric teams
may be considered for refractory patients who cannot
achieve a treatment response or are considered UD patients.
Therefore, combination treatments for patients treated with
moclobemide who are predicted to be UD are warranted.

Moreover, there was one remitted patient who was pre-
scribed the NDRI bupropion during the study period for one
month and then switched to sertraline at the fourth month
after MDD was diagnosed. It has been reported that
bupropion®® can be used alone or in combination with other
antidepressants since it has similar effectiveness compared
with other antidepressant drugs and is well tolerated with
little sexual dysfunction or weight gain and less sedation.?
Therefore, switching to bupropion has been suggested if
patients with depression have problems with weight gain or
sexual dysfunction. NDRIs were also suggested to be pre-
scribed together with SNRIs to improve outcomes. In the
current study, as shown in Supplementary Data 5, more than
half of those patients treated with NDRIs (17 patients.
17.5%; 2 in the ES group, 2 in the UE group, 3 in the SD
group, and 10 in the UD group) were predicted to be in

a difficult-to-treat subgroup (SD or UD) and were prescribed
a combination treatment with an SNRI. However, it is note-
worthy that the NDRI class has the shortest duration of
treatment of any class — which likely stems from bupropion
as the singular agent of the class.

Augmentation with a second-generation antipsychotic
(SGA) or lithium is another strategy to obtain greater
improvements in depressive scores since the remission
rates were 89.3% and 86.2%, which were higher than
prescription switching between classical antidepressants
or antidepressant combinations.>® As shown in
Supplementary Data 6, there were 20 depression patients

(20.6%; 3, 3, 2, and 12 patients predicted to be in the SE,

UE, SD, and UD subgroups, respectively) who had been
treated with the additive treatment drug quetiapine.
Among the remitted patients in the ER group, 2 patients
were treated with sertraline, and 1 patient was treated with
a combination including quetiapine after 9 days.
Moreover, there were 17 depression patients (17.5%; 6,
1, 4, 6 patients predicted to be in the SE, UE, SD, and UD
subgroups, respectively) who had been treated with the
additive treatment drug sulpiride, and in nearly half of
those patients in each subgroup, it was combined with an

SSRI, as seen in the Supplementary Data 7. Understanding

the decision and the timing for adding antipsychotics to
the antidepressant treatment regimen may provide an
explanation for those patients with better disease control.

Beck Depression Inventory-II (BDI-II) scores were
evaluated and collected after the study and the percentage
of outcome prediction matched with patients’ individual
BDI scores considered normal was 68.9% for the easy-to-
treat subgroups. The percentage of outcome prediction
matched with patients’ individual BDI scores considered
an indication of severely depressed was 43.2% for the
difficult-to-treat subgroups. Since the patients did not
receive regular evaluations of their depression scores,
such as the BDI (Supplementary Data 8), this study cannot

further elaborate on improvements in MDD symptoms.

Limitations

This study also focusses on the naturalistic prescribing
behaviors of doctors incorporated with hospital medication
availability. Since three study hospitals may not have the
same antidepressants within the same class available to
prescribe for patients; therefore, this study defined the
switching medication as changes between different classes
of pharmacology. In fact, patterns indicative of stability
might also contribute to a higher TRADES score and some
patients who do not attain clinical response or remission
may also be stable with treatment in the real-world. The
patients recruited in the current study were assumed to have
100% compliance with the prescribed medications even
though we did not count whether their drug pills were
taken before each visit. It has been reported that patients
with depression have lower compliance and persistence,
which is believed to be related to the pharmacological cate-
gory of antidepressant drugs.”® For example, patients treated
with SNRIs seem to have higher compliance and persistence
than those treated with SSRIs, and the other pharmacologi-
cal classes of antidepressant drugs have similar low levels of
compliance/persistence to treatments as SSRIs.
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Conclusion
This study utilized program-assisted data preprocessing to

efficiently differentiate and visualize the naturalistic pre-

scription-switching phenomenon in Taiwan with various
stability and difficulty to treatments. SSRIs (16/47 patients
used sertraline) and SNRIs (22/30 patients used venlafax-
ine) were the top two initially prescribed -classes.

Paroxetine or fluoxetine and duloxetine users mostly

were stable MDD patients. The prescription medication-

switching phenomenon showed that SSRIs were initially

prescribed mostly for the SE and SD subgroups, SNRIs

were preferentially chosen as an alternative, and early add-

on/augmentation with antipsychotics may improve out-
comes in the unstable and difficulty to treat MDD
subpopulation.
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