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Summary

Aim. Selective serotonin reuptake inhibitors (SSRIs) are the most commonly used drugs
to treat major depressive disorder (MDD). However, about 50% of MDD patients do not
achieve treatment response to SSRIs and there is little evidence on which drugs are effective
as second-line treatment in those who do not respond to SSRIs.

Method. In this work, the data of 79 patients with MDD were analyzed to evaluate the
effectiveness of trazodone XR in the group of individuals treated de novo and those switched
to trazodone XR after failed treatment attempt with SSRIs. The assessments were performed
at baseline and weeks 2, 4, 8 and 12 using tools to evaluate the degree of: depression (Mont-
gomery-Asberg Depression Rating Scale, clinician- and patient-rated Quick Inventory of
Depressive Symptomatology — the primary endpoints of the study), therapeutic effectiveness
(Clinical Global Impression Scale), anhedonia (Snaith-Hamilton Pleasure Scale), anxiety
(Hamilton Anxiety Rating Scale), insomnia (Athens Insomnia Scale), psychosocial function-
ing (Sheehan Disability Scale) and sexual functioning (Female Sexual Function Inventory in
women/International Index of Erectile Function in men).

Results. The rates of treatment response and remission were largely similar in both studied
groups.

Conclusions. The results showed that effectiveness of trazodone XR in the treatment
of patients with MDD who did not respond to SSRIs administered as first-line treatment of
a particular depressive episode was comparable to that noted in patients treated de novo.
Furthermore, trazodone XR effectively improved depression, anxiety, insomnia, anhedonia
and psychosocial functioning in both studied groups. Additionally, trazodone XR as second-
line treatment improved sexual functions in male subjects previously treated with SSRIs.
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Introduction

Despite decades of drug development and the ever expanding range of available
antidepressants in recent years, the issue of insufficient effectiveness of antidepressant
drugs in the treatment of major depressive disorder (MDD) remains. At present, the
majority of clinicians use selective serotonin reuptake inhibitors (SSRIs) as the first
choice for MDD treatment and the majority of current MDD treatment guidelines
encourage SSRIs as first-line therapy [1-3]. Understandably so, as SSRIs are largely
effective in reducing the severity of depressive symptoms. However, similarly as in the
case of other antidepressants used as first-line treatment, about one half of depressed
individuals achieve no or only partial treatment response to SSRIs and only one third
of them achieve remission [4, 5]. Yet the evidence and guidelines on the treatment of
MDD in the case of lack of/inadequate response to SSRIs is scant. The available clini-
cal recommendations on the second-line pharmacotherapy of MDD do not distinguish
between particular antidepressants or antidepressant classes which failed but rather
suggest a switch to an antidepressant with a different mechanism of action [5]. Several
second-line monotherapies have shown efficacy in MDD patients with no/inadequate
response to SSRIs, that is: switch to sertraline, venlafaxine [4], vortioxetine or ago-
melatine [6—8], reboxetine [9], and bupropion [10].

It is vital that more evidence is gathered which could inform clinical practice
on the choice of antidepressant after failed SSRI treatment because as it was shown,
the rates of treatment response and remission drop with each subsequent treatment
attempt [4]. Furthermore, several issues are related to SSRI treatment. Firstly, SSRIs
have limited efficacy in improving hedonic tone and might induce emotional blunt-
ing. This might thwart the achievement of recovery as it was shown that anhedonia
and emotional blunting mediate the improvement of depression as well as general
functioning and quality of life [11]. Secondly, while sexual dysfunctions affect around
50% of individuals with MDD, they might be aggravated by SSRIs, thereby negatively
impacting the quality of patients’ life and posing a risk of nonadherence [12]. Thirdly,
in genetically predisposed subsets of MDD patients, SSRIs are ineffective in alleviat-
ing insomnia related to MDD and might exacerbate it [13]. Therefore, a search for
therapeutic alternatives for patients who do not achieve satisfactory treatment results
with SSRIs in warranted.

Trazodone is a versatile drug which presents various pharmacodynamic ac-
tions depending on the administered dose and is available in several formulations:
immediate-release (IR), controlled-release (CR), and extended-release (XR), [which is
also referred to as Contramid®/once-daily (OAD)]. The XR formulation seems most
suitable for MDD treatment as the dosing regimen (once vs. thrice a day in the case of
IR) and higher tolerance (due to lower peak plasma concentration which translates to
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lower likelihood of adverse effects) are likely to promote adherence. It is classified as
a serotonin receptor antagonist and reuptake inhibitor (SARI). A clinically significant
occupation of the serotonin transporter (SERT) which exerts antidepressant effects
is noted with doses of 150-600 mg/d. Trazodone is also an antagonist of SHT2 A/C
which prevents the restriction of noradrenergic and dopaminergic transmission in the
prefrontal cortex due to increased serotonin stimulation, which is thought to be the
mechanism explaining the emotional blunting and limited efficacy of SSRIs in al-
leviating anhedonia. Moreover, the blockade of SHT2 A/C may prevent or limit the
severity and risk of sexual dysfunction induced by serotonin reuptake blockade and
together with H1 and al adrenoreceptor antagonism facilitates the sleep promoting
and anxiolytic activity of trazodone [14—16]. As shown in a pilot analysis of this study,
trazodone XR has shown good antidepressant effectiveness in MDD, not only in the
reduction of depression symptom severity but also improvement of anhedonia, sexual
functions, sleep and general functioning [17].

The aim of this work was to assess the effectiveness of trazodone XR in multiple
symptomatic dimensions in patients with MDD receiving it as a first-line treatment in
comparison to subjects switched to trazodone XR after failing to achieve satisfactory
response to first-line treatment with SSRIs.

Method

This analysis included data from 1) patients treated with trazodone XR de novo
(n =42) in the first phase of the TED — Trazodone Effectiveness in Depression study,
a 12-week naturalistic observation of trazodone XR vs. SSRI effectiveness in MDD
(precise methodology described in [17], and 2) patients with unsatisfactory response
to SSRI treatment in the first phase of the TED study, who were switched to trazodone
XR in the second 12-week naturalistic observation phase of the TED study (n = 37).
Patients treated with SSRIs received: sertraline (dose of 50200 mg/d), citalopram
(dose of 2040 mg/d), escitalopram (dose of 10-20 mg/d), and paroxetine (dose of
20—60 mg/d) in monotherapy for 12 weeks; the SSRI doses were adjusted by the at-
tending physician in accordance to the patient’s needs.

In the second phase of the TED study, patients with unsatisfactory response to
SSRIs were switched to trazodone XR. Subjects were assessed in 5 time points: upon
entrance to the study and after 2, 4, 8 and 12 weeks. Similarly to the first phase of the
study, evaluations included:

— scales to measure depression severity: Montgomery—Asberg Depression
Rating Scale (MADRS); Quick Inventory of Depressive Symptomatology
(QIDS)—=clinician-rated (CR) and self-rated (SR),

— scale to assess anxiety: Hamilton Anxiety Rating Scale (HAM-A),

— tool to evaluate the level of anhedonia: Snaith-Hamilton Pleasure Scale
(SHAPS),
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questionnaire to assess psychosocial functioning: Sheehan Disability Scale
(SDS),

scale to measure the severity of insomnia: Athens Insomnia Scale (AIS),

inventories to asses sexual functioning: Female Sexual Function Inventory
(FSFI) for women and International Index of Erectile Function (IIEF) for men,

tool to evaluate the severity of symptoms and the treatment response: Clinical
Global Impression Scale (CGI).

Description of the questionnaires:

MADRS is a clinician-rated tool which was developed to assess the severity of
depression in MDD patients and detect change resulting from antidepressant
treatment. MADRS measures: apparent and reported sadness, inner tension, re-
duced sleep and appetite, concentration difficulties, lassitude, inability to feel,
pessimistic and suicidal thoughts. Each of the 10 items is scored 0-6 (total score
0-60) with higher results indicating higher severity of the symptoms [18].

QIDS is available in clinician- and patient-rated versions. QIDS was con-
structed to measure the symptoms of MDD focusing on the frequency more
so than on the severity of symptoms. QIDS items assess: sad mood, poor con-
centration, self-criticism, suicidal ideation, anhedonia, energy/fatigue, sleep
disturbance, decrease/increase in appetite/weight, and psychomotor agitation/
retardation and are sensitive to change due to antidepressant treatment. All 9
items are scored 0-3 (total score 0-27) with higher results signifying higher
severity of depression [19].

HAM-A is a clinician-rated scale which was created to measure anxiety and is
widely used in clinical trials. HAM-A assesses: anxious mood, tension, fears,
insomnia, cognitive problems, depressed mood, general somatic: muscular,
sensory, cardiovascular, gastro-intestinal, respiratory, genito-urinary and au-
tonomic symptoms, behavior at interview. Each of the 14 items is scored 0-4
(total score 0-56), higher scores indicate higher levels of anxiety [20].

SHAPS is a self-rated tool developed to evaluate hedonic tone. Each of the
14 items is scored 0-1 (total score 0-14), higher scores translate to higher an-
hedonia [21].

SDS is a self-report measure of the impairment of functioning in the domains
of work/school, social life/leisure activities, and family life/home responsibil-
ities. Each domain is scored 0-10 (total score 0-30), with higher scores indi-
cating higher levels of disability [22].

AIS is an auto-questionnaire assessing: sleep induction, awakenings dur-
ing the night, final awakening, total sleep duration, sleep quality; well-be-
ing, functioning capacity, and sleepiness during the day. Each of the 8 items
is scored 0-3 (total 0-24), higher scores suggest more severe insomnia [23].

FSF1is a self-assessment inventory to evaluate female sexual function. It con-
sists of 19 items in 6 domains: desire, arousal, lubrication, orgasm, satisfac-
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tion and pain. Items in the domains of arousal, lubrication, orgasm, and pain
are scored 0-5 and in the domains of desire and satisfaction 1-5 (total score
4-95), with higher scores signifying higher levels of sexual functioning [24].

— 1IEF is a self-report tool to evaluate male sexual function. It consists of 15
items in 5 domains: erectile function, orgasmic function, sexual desire, inter-
course satisfaction and overall satisfaction. Each item is scored 0/1-5 (total
score 5-75), higher scores indicate higher levels of sexual functioning [25].

— CGl is a clinician-rated scale constructed to briefly evaluate patients’ glob-
al functioning prior and after the initiation of treatment. It consists of sub-
scales assessing illness severity (CGI-S), improvement and treatment re-
sponse (CGI-I) [26].

The primary endpoints were the changes in the severity of depression (QIDS,
QIDS-SR, MADRS). Treatment response was defined as a reduction of the severity of
depression of >50% on the QIDS-CR, QIDS-SR, or MADRS scales or a CGI-I score
of 1 or 2 (“Very Much Improved” or “Much Improved”) after 12 weeks of treatment
with trazodone XR. Remission was defined as score of <6 on the QIDS-CR or QIDS-
SR or <10 on the MADRS after 12 weeks of treatment.

Statistical analysis

Data of 79 participants were included in the analyses. Baseline group character-
istics and clinical measures were compared using the z-test for quantitative variables
and y2 for qualitative variables between the groups receiving trazodone XR as first- or
second-line treatment. The Shapiro-Wilk test was used to assess the distribution of
quantitative variables. Qualitative variables were presented as proportions and quan-
titative as means and standard deviations.

To measure the changes in the total scores of primary and secondary endpoints of
the study assessed with symptom severity and functioning scales a Linear Mixed-Effects
Model (MMRM — mixed model for repeated measures) was constructed. The analysis
was carried out via Imer function from Ime4 package in R (version R 4.2.1 [27]). The
model consisted of time points of measurement (0, 2, 4, 8 and 12 weeks) and treatment
group (trazodone XR or SSRIs) as fixed effects and participants as a random effect
(with Restricted Maximum Likelihood [REML] applied). Effects of time, treatment
and time x treatment (interaction) on the dependent variable (symptom severity and
functioning scores) were evaluated. Effect size was calculated as partial-eta squared for
interaction. Between-group comparisons (trazodone XR as first- or second-line treat-
ment) were calculated for the estimated marginal means at each timepoint. Secondary
analysis was performed with the same method for all the outcomes with the duration
of the previous psychiatric treatment and age included as covariates in the model.

Internal consistency reliability was previously evaluated and described in the pilot
of this study [17].
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Proportions of treatment response and remission as evaluated with QIDS-CR,
QIDS-SR, and MADRS were compared between trazodone XR as first- or second-line
treatment using %2 test. The level of statistical significance was defined as a two-sided
p-value of <0.05.

Results

Baseline group characteristics

Comparisons of baseline group characteristics are presented in Table 1. The groups
did not significantly differ regarding sex and BMI. Patients receiving trazodone XR
as second-line treatment were significantly older than those receiving trazodone XR
as first-line treatment (37.5 vs. 31.3 years, p < 0.028). The duration of previous psy-
chiatric treatment was longer in the subjects receiving trazodone XR as second- vs.
first-line treatment (65.6 vs. 2.21 months, p < 0.001). The severity of depression,
anhedonia, anxiety, insomnia and levels of psychosocial as well as sexual functioning
were comparable between trazodone XR as first- vs. second-line treatment (Table 1).

Table 1. Baseline group characteristics

Trazodone XR first-line | Trazodone XR second-line
treatment (n = 42) treatment (n = 37) P
Sex (% female) 51.22% 47.22% 0.903¢
Age (in years): mean (SD) 31.3(9.65) 37.5(13.2) 0.028°
BMI (in kilograms/m? mean (SD) 23.8(2.98) 24.2 (3.91) 0.258°
t?:;?;‘;?}f{lm‘gmss ;’SVChiat”C 221(135) 65.6 (79.50) <0.001°
MADRS: mean (SD) 27.5(7.10) 30.1(7.12) 0.209°
QIDS-CR: mean (SD) 13.6 (3.58) 14.9 (5.00) 0.216°
QIDS-SR: mean (SD) 14.8 (4.58) 16.8 (4.95) 0.246°
CIG-S: mean (SD) 4.97 (0.99) 4.44 (0.95) 0.068°
SHAPS: mean (SD) 7.14 (4.05) 6.23 (4.45) 0.394°
HAMA: mean (SD) 20.7 (7.60) 22.2 (7.06) 0413
AIS: mean (SD) 13.9 (5.55) 13.5 (5.44) 0.722°
SDS: mean (SD) 19.0 (6.92) 20.2 (7.08) 0.494°
FSFI: mean (SD) 13.3(9.38) 17.6 (9.43) 0.608°
IIEF: mean (SD) 46.3 (17.7) 33.1(21.00) 0.072°

AIS — Athens Insomnia Scale, CGI-S — Clinical Global Impression Scale-severity, FSFI — Female
Sexual Function Inventory, IIEF — International Index of Erectile Function, HAM-A — Hamilton
Anxiety Rating Scale, MADRS — Montgomery-Asberg Depression Rating Scale, QIDS-CR — Quick
Inventory of Depressive Symptomatology — clinician-rated, QIDS-SR — Quick Inventory of Depressive
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Symptomatology — self-rated, SD — standard deviation, SDS — Sheehan Disability Scale, SHAPS —
Snaith-Hamilton Pleasure Scale, XR — extended-release formulation.

*Chi-square test, *Independent sample t-test

Treatment outcomes

The results of the MMRM models for each outcome measure are presented in Table
2. The effect of interaction between time and treatment type was statistically significant
for the severity of symptoms measured by CGI-S [F(4, 258.3) =2.834, p <0.025]. No
other statistically significant for both primary and secondary outcomes were found for
the effect of interaction between time and treatment type (Table 2).

Table 2. Results of mixed-effect model — significance levels and effect sizes
(partial-eta squared) for all outcomes

Time effect, p Treatment Time x treatment . Partial.-eta sguared
effect, p effect, p for interaction (with 95% Cl)

MADRS <0.001 0.073 0.343 0.009 (0.00-0.03)
QIDS-CR <0.001 0.078 0.642 0.02 (0.00-0.05)
QIDS-SR <0.001 0.299 <0.124 0.03 (0.00-0.07)
CGI-S <0.001 0.479 0.025 0.04 (0.00-0.09)
SHAPS <0.001 0.609 0.389 0.02 (0.00-0.04)
HAM-A <0.001 0.305 <0.757 0.007 (0.00-0.02)
AIS <0.001 0.554 <0.286 0.02 (0.00-0.05)
SDS <0.001 0.962 0.534 0.1(0.00-0.04)
FSFI 0.206 0915 0.880 0.1(0.00-0.04)
IIEF 0.002 0.496 0.109 0.07 (0.00-0.16)

AIS — Athens Insomnia Scale, CGI-S — Clinical Global Impression Scale-severity, FSFI — Female
Sexual Function Inventory, IIEF — International Index of Erectile Function, HAM-A — Hamilton
Anxiety Rating Scale, MADRS — Montgomery-Asberg Depression Rating Scale, QIDS-CR — Quick
Inventory of Depressive Symptomatology — clinician-rated, QIDS-SR — Quick Inventory of Depressive
Symptomatology — self-rated, SDS — Sheehan Disability Scale, SHAPS — Snaith-Hamilton Pleasure
Scale.

Table 3 presents the estimated marginal means for each outcome measure, at each
timepoint (baseline, 2, 4, 8 and 12 weeks) with p values for comparisons between
trazodone XR as first- vs. second-line treatment. Statistically significant differences
between trazodone XR as first- vs. second-line treatment in favor of trazodone as
first-line therapy were noted in: MADRS at 2 weeks (17.54 vs. 23.3, p = 0.007); the
scores of QIDS-CR at 2 weeks neared statistical significance (9.07 vs. 11.3, p =0.05).
No other significant differences in assessed outcomes were noted between the studied
groups (Table 3).



Marcin Siwek et al.

14

USRI} QUI[-PUOOIS St X dUOPOZeT} SUIAIOII

$100[qns — pug YX-L IUdUEAI) AUI[-)SIY SB YX SUOPOZen) SUIATIIAI §193[qns — ST YX - Q[edS 2Insed[d uoyiueH-yieus — SqVHS ‘01eds Anjiqesiq
uByoYS — SS ‘pPareI-Jos — A3ojorewo}dwAg da1ssa1do(q Jo A10juaau] o) — YS-SAIO ‘porel-ueiorur]d — A3ojojewoldwAg aA1ssa1do(g Jo A103udAuy
FomQ — YO-SAIO “9[eds Suney uorssaido(q 81098y -KIWOFHIUON — SYAVIA “9[edS Suney ARIXUY UO)IWEH — V-]NVH U0DIUn 1014 Jo xapu|
[euoneuIdU] — JH[] ‘AI0IUSAUT UOIOUN [BNXS o[eWd ] — [S ‘AIIOAS-0[edS uorssarduw] [eqolD) [edrul) — S-[D)) ‘Q[edS BIUWOSU] SUAY}Y — STV

"UBOW [EUISIEW PAJEWNIS? — UBSWILIE “S[BAISIU 90UIPYUO)) %G YHM SUBIW [BUISIEW PJRWI)Sd St pjuasald are sonjep

0r'0 :.@%mmms :.m%.umos 100 @_mmﬁwwe :_ﬁﬂ@@ 100 :._ﬁﬂme a_mum.wwoe 210 @.wﬁwé a.ﬁw& 100 a.ﬁm& :.mmwwé A
620 a_mﬂw_wws a_ﬁww.m: 620 a.NNs.MwwE a.mwwwwms 460 a_NN_..Mw.E a.Nw_.on.E 610 a.&%wo: a_mﬂwo: 190 a__wmwo: a.mmﬂw.@ 1454
0 ﬁwm.%.e am_mﬂv.e 660 :N.wmm_e A%M%_c o0 amwm_m.e :m.w..mm_e 90 :wﬁ%m: Gm.w_mww_.m: 650 sNMM_%N_E :w.wwww.m: sas
620 E.MN.M.NV sm.omw._mv.u 250 E_Mm_m_.u @.Mw.e 620 ANN.MWME AS_MH@@ 600 am_&%g sm.wm_%.s 210 a__wmw.:v a«mﬂ%.us S
160 aﬂwﬁ%: @o.m@%%.: 0 %Mﬂ.u pm_mw_%: 650 am_wm“%v aommmmm.s 210 ao.mwwm.uc ANN_MMMQ@ o am.mwwwm: g.wﬁww: VAVH
o am.m@_e E.mem.: 250 AQ_MN._NNN.OV avmm_m@.: 080 AEWN_W.: swﬁm_.u 120 a@mm_m@s @M..mmm.g 660 :@.mmww.s am_m?omme SavVHS
050 am_wwv.e i.m_m%.e 150 s@_o_m_w.e sm_w_m._wme €20 Awm.w._w:v Ewww.: 100 @%MNV @.WNS.NV 100 am.mﬂ.mo.@ amM@T.Mm.@ S99
200 ammmv.g E.wmw@_u %0 am_mmmme @m_wque 110 so_wrm_.c ao_m_mq_e 600 A@N,wmw:v sm_wﬁw,e oz aq_wmwé E_wﬂw.m: NS - S0
90 am_wm.w; a@.mm.wm: - ao_mm_wé so_wﬂw.: 900 am.ww._w@ am_wmwme 500 E_Mﬂoe %mﬁé 120 a@.%ﬁw%_m: As_wmw.:v HOSAI0
90 :mwm“w.g amwﬁ..m@_u 1o ﬁ.wwmne E.wﬁvm_s 6z0 am.mv.ww:v @.wﬂ;.g 1000 i.om.mw_ou am.wmwé 170 :.mw._mm& am.%mé SHAVIN
d | pugyx-L Ishyx-L | d | puzyx-L 18} ¥X-L d | puzyx-l 15} ¥X-L d puz ¥X-L 15} ¥X-L d | puzyx-L 18 ¥X-L

(19 %S6) UesWWS syaam Z|, (1D %S6) UeaWIWS SydaM 8 (1D %S6) UeBWIWS syaaMm 4 (1D %S6) UeaWIWS SYdaM Z (1D %S6) ueswwa auljeseg

jutodawy yoes 10y suosriedurod dno.ag-udamidg ‘¢ 9[qel



TED (Trazodone Effectiveness in Depression): effectiveness of trazodone extended-release 15

Table 4 presents the results of the MMRM models for each measured outcome,
with the duration of previous psychiatric treatment and age included as covariates.
There was a statistically significant effect of the interaction between time and treat-
ment type for the scores in the CGI-S [F(4, 234.2) = 3.27, p = 0.012], the effect
size for this interaction was small (n2 = 0.05). Furthermore, there was a statistically
significant effect of the interaction between time and treatment type for the scores in
the IIEF [F(4, 92.4 = 2.65), p = 0.038], the effect size for this interaction was moder-
ate (n2 = 0.1). No statistically significant effects of time-treatment interactions were
observed for other outcomes (Table 4). The improvement of MADRS scores across
subsequent time points is depicted in Figure 1.

Table 4. Results of the mixed-effect model, with the duration of previous psychiatric

treatment and age as covariates, showing the significance levels and effect sizes
(partial eta squared) for all outcomes

Treatment Time Age Duration of Time x Partia!-eta squared
offect p | effect,p | effect, p treatment treatment for. interaction
effect, p effect, p (with 95% ClI)
MADRS 0.305 <0.001 0.135 0.685 0.509 0.003 (0.00-1.00)
QIDS-CR 0.370 <0.001 0.419 0.923 0917 0.004 (0.00-1.00)
QIDS-SR 0.445 <0.001 0.043 0.439 0.179 0.03 (0.00-1.00)
CGI-S 0.455 <0.001 0.078 0.176 0.012 0.05 (0.00-1.00)
SHAPS 0.992 <0.001 0.974 0.421 0.404 0.02 (0.00-1.00)
HAM-A 0.441 <0.001 0.313 0.652 0.809 0.007 (0.00-1.00)
AIS 0.833 <0.001 0.729 0.264 0.174 0.03 (0.00-1.00)
SDS 0.699 <0.001 0.140 0.335 0.653 0.01(0.00-1.00)
FSFI 0.826 0.073 0.797 0.826 0.533 0.04 (0.00-1.00)
IIEF 0.586 0.005 0.049 0.760 0.038 0.1(0.00-1.00)

AIS — Athens Insomnia Scale, CGI-S — Clinical Global Impression Scale-severity, FSFI — Female
Sexual Function Inventory, IIEF — International Index of Erectile Function, HAM-A — Hamilton
Anxiety Rating Scale, MADRS — Montgomery-Asberg Depression Rating Scale, QIDS-CR — Quick
Inventory of Depressive Symptomatology — clinician-rated, QIDS-SR — Quick Inventory of Depressive
Symptomatology — self-rated, SDS — Sheehan Disability Scale, SHAPS — Snaith-Hamilton Pleasure
Scale.

Table 5 shows the results of repeated measures ANOVA controlled for the dura-
tion of psychiatric treatment and age across time, for comparisons of CGI-S scores
between baseline and each subsequent time point, separately for trazodone XR as
first — vs. second-line treatment. The association between changes in CGI-S and age
and duration of psychiatric treatment are depicted in Figure 2a and 2b. Significant
reduction of the severity of illness was noted on each subsequent assessment from
the 2" to 12" week of the trial in the group treated with trazodone XR de novo and
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T-XR 1st — subjects receiving trazodone XR as first-line treatment, T-XR 2nd — subjects receiving
trazodone XR as second-line treatment

Figure 1. Improvement in MADRS scores across subsequent time points in studied groups

from 4™ to 12" week of the trial in the group receiving trazodone XR as a second-line
treatment (Table 5; Figure 3).

Table 5. Changes in the severity of illness assessed with CGI-S across time in studied groups

Weeks TR-X 1st TR-X 2nd

estimate SE p estimate SE p
baseline vs. 2 1.646 0.243 <0.001 0.522 0.241 0.198
baseline vs. 4 2173 0.245 <0.001 1.308 0.246 <0.001

table continued on the next page



TED (Trazodone Effectiveness in Depression): effectiveness of trazodone extended-release 17

baseline vs. 8 3.099 0.250 <0.001 2.296 0.249 <0.001
baseline vs. 12 3.555 0.257 <0.001 2.556 0.255 <0.001

SE — standard error of estimate, T-XR 1st — subjects receiving trazodone as XR first-line treatment,
T-XR 2nd — subjects receiving trazodone XR as second-line treatment

Table 6 shows the results of repeated measures ANOVA controlled for the dura-
tion of psychiatric treatment and age across time, for comparisons of IIEF scores
between baseline and each subsequent time point, separately for trazodone XR as
first- vs. second-line treatment. The association between changes in IIEF and age and
duration of psychiatric treatment are depicted in Figure 4a and 4b. While no changes
were noted in the group treated with trazodone XR as first-line treatment, subjects
receiving trazodone XR as second-line treatment reported significant improvement
of sexual functions on the 8" and 12" week compared to baseline (Table 6; Figure 5).

Age effect plot Duration of psychiatric treatment effect plot
a 1 1 1 1 1 b 2 5 1 1 1 1 1 1 1
3.0 - - '
2.0 1 \ -
» 25 - 1%}
O} o 1.5 4 L
o o
2.0 - - 1.0 4 -
15 lIIIIIIIII II IIIIIIIIIIII 11 1 I= 1 111 T 0'5-IIIIIIIIIII 1 IIIIIIIIIIIII IIII 11 IIIII T
20 30 40 50 60 0 50 100 150 200 250 300
age in years duration of psychiatric treatment in months
Figure 2. Association between changes in CGI-S and:
a) age and b) duration of psychiatric illness
Time effect plot
Ot 2t 4t 6t 12t
4
o 34 -
g 2
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Figure 4. Association between changes in IIEF and:
a) age and b) duration of psychiatric treatment
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Table 6. Changes in sexual functioning in male subjects evaluated
with IIEF across time in studied groups
Weeks TR-X1st TR-X2nd
estimate SE p estimate SE p
baseline vs. 2 1.584 474 0.997 -4.976 4.87 0.844
baseline vs. 4 3.154 490 0.968 -12.745 487 0.075
baseline vs. 8 1.119 484 0.999 -16.425 4.94 0.011
baseline vs. 12 -3.844 5.27 0.949 -22.708 522 <0.001

SE — standard error of estimate, T-XR 1st — subjects receiving trazodone XR as first-line treatment,
T-XR 2nd — subjects receiving trazodone XR as second-line treatment

Table 7 shows the comparison of proportions of patients achieving treatment
response and remission in trazodone XR as first- vs. second-line treatment groups as
assessed after 12 weeks. As measured by QIDS-CR, the proportion of participants
achieving treatment response was higher in the trazodone XR used as first- vs. sec-
ond-line treatment group. No other statistically significant differences in proportions
of patients achieving treatment response, remission or clinical improvement were

detected (Table 7).
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Table 7. Comparison of proportions of therapeutic response, remission
and clinical improvement in patients treated with trazodone XR as first-
vs. second-line treatment after 12 weeks

T-XR 1st T-XR 2nd p
Treatment response (= 5_0 % reduction of MADRS score 79319 86.20% 0728
after 12 weeks), % of patients
0 i -
Treatment respor;se (= SQ % reduction of QIDS-CR score 67.74% 35.71% 0.028
after 12 weeks), % of patients
Y 1 -
Treatment respogse (= SQ % reduction of QIDS-SR score 70.83% 61.90% 0.751
after 12 weeks), % of patients
CGl-I score 1 or 2 after 12 weeks of treatment, % of patients 83.33% 82.14% >0.99
S H H 0,
Efe;glt?:ﬁg (<10 points in MADRS) after 12 weeks, % 80.64% 75.86% 0.892
ieai i i | 0,
CF){feF;r;lt?::]t;Z (<6 points in QIDS-CR) after 12 weeks, % 81.25% 75.86% 0.841
S 1 i | 0,
Efe;glt?:ﬁg (<6 points in QIDS-SR) after 12 weeks, % 70% 60.71% 0.641

CGI-I - Clinical Global Impression Scale — Improvement, MADRS — Montgomery-Asberg Depression
Rating Scale, QIDS-CR — Quick Inventory of Depressive Symptomatology — clinician-rated, QIDS-
SR — Quick Inventory of Depressive Symptomatology — self-rated, T-XR 1st — subjects receiving
trazodone XR as first-line treatment, T-XR 2nd — subjects receiving trazodone XR as second-line
treatment

Discussion

The results indicate that trazodone XR is effective in the treatment of patients
with MDD who did not respond to SSRIs administered as first-line treatment of the
current depressive episode. What is more, our analysis shows that the effectiveness of
trazodone XR used as second-line treatment in patients with MDD who did not respond
to SSRIs is comparable to its effectiveness as first-line MDD treatment. Additionally,
we noted that the reduction of the severity of illness (as measured with CGI-S but not
with other tools) was greater in subjects receiving trazodone as second- vs. first-line
treatment but occurred later (from the 4" vs. 2™ week on). On top of that, male patients
receiving trazodone as second-line treatment reported significant improvement of
sexual functions, which manifested from the 8" week on, while no such improvement
was observed in male participants treated with trazodone XR de novo.

The baseline group characteristics were similar in terms of sex and BMI. Interest-
ingly, subjects treated with trazodone XR as second-line treatment were characterized
by older age (37.5 vs. 31.3 years, p < 0.028) and longer duration of illness (65.6 vs.
2.21 months, p <0.001). Both these characteristics could influence the results of this
study, potentially favoring the effectiveness of trazodone XR as first- vs. second-line
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treatment. Firstly, because as it was shown in the mega-analysis by Strawn et al. [28],
the antidepressant response varies between group ages as it is higher in subjects aged
22-35 vs. 36-54 years old. Secondly, because longer duration of depression treatment
might hamper the efficacy of antidepressant drugs [29]. However, the majority of tools
used to measure the severity of depression in this study (MADRS, QIDS-SR, CGI-I)
indicated that the levels of treatment response and remission were comparable between
both groups, while only one tool (QIDS-CR) suggested that the rates of treatment re-
sponse were higher in those who were treated with trazodone XR as first-line treatment.
These results do not corroborate those observed in the STAR*D study which showed
that the proportions of patients achieving treatment response and remission drop with
each following treatment attempt, as they show that treatment with trazodone XR is
comparably effective as first- and second-line treatment in subjects ineffectively treated
with SSRIs [4]. However, it should be noted that in STAR*D patients were switched
to drugs with different mechanisms of action (sertraline, venlafaxine, bupropion) than
trazodone XR. Also, unlike STAR*D our trial did not include patients with substance
abuse disorders or serious somatic comorbidities which are known to limit the efficacy
of antidepressant drugs. The rates of treatment response noted in our sample were
similar or somewhat higher than those observed by Fava et al. [10] in patients switched
from fluoxetine, paroxetine or sertraline to bupropion (~60%), Fava et al. [9] in patients
switched from fluoxetine to reboxetine (73.4%), and Montgomery et al. [ 7] in patients
switched from SSRIs or selective serotonin and noradrenaline reuptake inhibitors to
vortioxetine (69.8%) or agomelatine (56%). This might be due to the differences in
methodology of our study which was a 12-week open-label naturalistic observation
in both its phases vs. the other trials which were either randomized controlled trials
[7] or were shorter in duration [9, 10, 30].

Furthermore, the innovation of this study consists in the thorough assessment of
various symptomatic dimensions with the use of dedicated tools. Ours is the first trial
to thoroughly assess the effectiveness of trazodone XR not only in reducing depres-
sion, but also in improving anxiety, anhedonia, insomnia, psychosocial and sexual
functioning. The knowledge on the unique pharmacodynamic and pharmacokinetic
properties of trazodone XR and clinical experience allows one to assume that trazo-
done XR will be effective in all these symptomatic dimensions. Yet, aside from Buoli
et al. [31] who showed that trazodone XR effectively reduced anxiety as assessed
with HAM-A, no previous study has confirmed these assumptions. The pilot analysis
indicated that trazodone XR is effective in the reduction of depression severity as well
as anxiety, insomnia, anhedonia and in improving psychosocial functioning [17]. The
current results corroborate those noted in the pilot analysis and additionally confirm
that 1) the reduction of severity of illness was greater in individuals receiving trazodone
XR as second- vs. first-line treatment, and 2) trazodone XR as second-line treatment
improves sexual functioning in male MDD patients who were treated with SSRIs as
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first-line treatment. These results remained significant even after controlling for the
duration of treatment and age as covariates.

This work should be seen in the context of its limitations. The naturalistic obser-
vation methodology of this study and a lack of randomization could have added to
the differences in baseline characteristics noted between the groups. In an attempt to
avoid potential bias additional analyses were performed, which controlled the results
for the duration of psychiatric treatment and age which are dissimilar in the studied
groups. Nevertheless, the differences in the studied groups did not hinder the ability
of this work in confirming 1) the effectiveness of trazodone XR in treatment of MDD
patients who did not respond to SSRIs, given that the group receiving trazodone as
second-line treatment was characterized by older age and longer duration of treat-
ment which both could limit the effectiveness of the drug, and 2) the effectiveness of
trazodone XR as both first- and second-line MDD treatment in improving depression,
anxiety, insomnia, anhedonia, psychosocial functioning and sexual functions in male
patients. Other, possibly confounding factors, were: the single-center design, dissimi-
lar antidepressant doses and inclusion of different SSRIs in the group which received
trazodone XR as second-line treatment.

Conclusions

In essence, the results indicate that trazodone XR is effective in MDD both as
a first-line treatment and as a second-line treatment in individuals who did not achieve
response to SSRIs. Moreover, these data show that trazodone XR is effective in reduc-
ing the severity of depression, as well as anxiety, insomnia, anhedonia and improving
psychosocial functioning both as a first- and second-line treatment. They also indicate
that trazodone XR is a valuable second-line treatment choice for male patients with
impaired sexual functions who received SSRIs as first-line treatment.

Institutional Review Board Statement: The study was conducted in accordance with the Decla-

ration of Helsinki and approved by the Bioethics Committee of the Jagiellonian University in
Krakow (approval no. 1072.6120.113.2021).

Funding: This research was funded by Angelini Pharma Polska Sp. z. o. o., grant number K/
KDU/000683, based on an agreement with the Jagiellonian University Collegium Medicum
in Krakow.



22

Marcin Siwek et al.

10.

11.

13.

14.

References

Latendresse G, Elmore C, Deneris A. Selective serotonin reuptake inhibitors as first-line antide-
pressant therapy for perinatal depression. J. Midwifery Womens Health 2017; 62(3): 317-328.

Marasine NR, Sankhi S, Lamichhane R, Marasini NR, Dangi NB. Use of antidepressants
among patients diagnosed with depression: A scoping review. Biomed Res. Int. 2021; 6699028.

Qaseem A, Owens DK, Etxeandia-Tkobaltzeta I, Tufte J, Cross JT, Wilt TJ et al.; Clinical
Guidelines Committee of the American College of Physicians. Nonpharmacologic and
pharmacologic treatments of adults in the acute phase of major depressive disorder: A liv-
ing clinical guideline from the American College of Physicians. Ann. Intern. Med. 2023;
176(2): 239-253.

Gaynes BN, Warden D, Trivedi MH, Wisniewski SR, Fava M, Rush AJ. What did STAR*D teach
us? Results from a large-scale, practical, clinical trial for patients with depression. Psychiatr.
Serv. 2009; 60(11): 1439-1445.

MacQueen G, Santaguida P, Keshavarz H, Jaworska N, Levine M, Beyene J et al. Systematic
review of clinical practice guidelines for failed antidepressant treatment response in major
depressive disorder, dysthymia, and subthreshold depression in adults. Can. J. Psychiatry
2017; 62(1): 11-23.

Adair M, Christensen MC, Florea I, Loft H, Fagiolini A. Vortioxetine in patients with major
depressive disorder and high levels of anxiety symptoms: An updated analysis of efficacy and
tolerability. J. Affect. Disord. 2023; 328: 345-354.

Montgomery SA, Nielsen RZ, Poulsen LF, Haggstrom L. 4 randomised, double-blind study in
adults with major depressive disorder with an inadequate response to a single course of selective
serotonin reuptake inhibitor or serotonin—noradrenaline reuptake inhibitor treatment switched
to vortioxetine or agomelatine. Hum. Psychopharmacol. 2014; 29(5): 470—482.

Krupa AJ, Wojtasik-Bakalarz K, Siwek M. Vortioxetine — pharmacological properties and use
in mood disorders. The current state of knowledge. Psychiatr. Pol. ONLINE FIRST Nr 288:
1-18. Published ahead of print 19 August 2022.

Fava M, McGrath PJ, Sheu WP; Reboxetine Study Group. Switching to reboxetine: An efficacy
and safety study in patients with major depressive disorder unresponsive to fluoxetine. J. Clin.
Psychopharmacol. 2003; 23(4): 365-369.

Fava M, Papakostas GI, Petersen T, Mahal Y, Quitkin F, Stewart J et al. Switching to bupropion
in fluoxetine-resistant major depressive disorder. Ann. Clin. Psychiatry 2003; 15(1): 17-22.

Fagiolini A, Florea I, Loft H, Christensen MC. Effectiveness of vortioxetine on emotional
blunting in patients with major depressive disorder with inadequate response to SSRI/SNRI
treatment. J. Affect. Disord. 2021; 283: 472-479.

Atmaca M. Selective serotonin reuptake inhibitor-induced sexual dysfunction: Current manage-
ment perspectives. Neuropsychiatr. Dis. Treat. 2020; 16: 1043—1050.

Badamasi IM, Lye MS, Ibrahim N, Stanslas J. Genetic endophenotypes for insomnia of major
depressive disorder and treatment-induced insomnia. J. Neural Transm. (Vienna) 2019; 126(6):
711-722.

Fagiolini A, Gonzalez-Pinto A, Miskowiak KW, Morgado P, Young AH, Vieta E. Role of trazo-
done in treatment of major depressive disorder: An update. Ann. Gen. Psychiatry 2023; 22(1): 32.



TED (Trazodone Effectiveness in Depression): effectiveness of trazodone extended-release 23

15.

16.

18.

19.

20.
21.

22.
23.

24.

25.

26.

27.

28.

29.

30.

Albert U, Tomasetti C, Marra C, Neviani F, Pirani A, Taddeo D et al. Treating depression in
clinical practice: New insights on the multidisciplinary use of trazodone. Front. Psychiatry
2023; 14: 1207621.

Cuomo A, Ballerini A, Bruni AC, Decina P, Di Sciascio G, Fiorentini A et al. Clinical guidance
for the use of trazodone in major depressive disorder and concomitant conditions: Pharmacol-
ogy and clinical practice. Riv. Psichiatr. 2019; 54(4): 137-149.

Siwek M, Gorostowicz A, Chrobak AA, Gerlich A, Krupa AJ, Juryk A et al. TED — Trazodone
Efficacy in Depression: A naturalistic study on the efficacy of trazodone in an extended-release
formulation compared to SSRIs in patients with a depressive episode — Preliminary report.
Brain Sci. 2023; 13(1): 86.

Asberg M, Montgomery SA, Perris C, Schalling D, Sedvall G. 4 Comprehensive Psychopatho-
logical Rating Scale. Acta Psychiatr. Scand. Suppl. 1978; 57(S271): 5-27.

Yeung A, Feldman G, Pedrelli P, Hails K, Fava M, Reyes T et al. The quick inventory of depres-
sive symptomatology, clinician rated and self-report: A psychometric assessment in Chinese
Americans with major depressive disorder. J. Nerv. Ment. Dis. 2012; 200(8): 712-715.

Hamilton M. The assessment of anxiety states by rating. Br. J. Med. Psychol. 1959; 32(1): 50-55.

Snaith RP, Hamilton M, Morley S, Humayan A, Hargreaves D, Trigwell P. 4 scale for the
assessment of hedonic tone. The Snaith-Hamilton Pleasure Scale. Br. J. Psychiatry 1995;
167(1): 99-103.

Sheehan DV. The anxiety disease. New York: Charles Scribners Sons; 1983.

Soldatos CR, Dikeos DG, Paparrigopoulos TJ. Athens Insomnia Scale: Validation of an instru-
ment based on ICD-10 criteria. J. Psychosom. Res. 2000; 48(6): 555-560.

Rosen R, Brown C, Heiman J, Leiblum S, Meston C, Shabsigh R et al. The female sexual
function index (Fsfi): A multidimensional self-report instrument for the assessment of female
sexual function. J. Sex Marital Ther. 2000; 26(2): 191-205.

Rosen RC, Riley A, Wagner G, Osterloh [H, Kirkpatrick J, Mishra A. The international index
of erectile function (IIEF): A multidimensional scale for assessment of erectile dysfunction.
Urology 1997; 49(6): 822—-830.

Guy W. Assessment manual for psychopharmacology: Revised. ECDEU Assessment Manual
for Psychopharmacology, editor. Rockville: US Department of Health, Education, and Welfare
Public Health Service Alcohol, Drug Abuse, and Mental Health Administration; 1976.

RCoreTeam. R: 4 language and environment for statistical computing. Vienna: R Foundation
for Statistical Computing; 2022.

Strawn JR, Mills JA, Suresh V, Mayes T, Gentry MT, Trivedi M et al. The impact of age on
antidepressant response: A mega-analysis of individuals with major depressive disorder. J.
Psychiatr. Res. 2023; 159: 266-273.

Ghio L, Gotelli S, Marcenaro M, Amore M, Natta W. Duration of untreated illness and out-
comes in unipolar depression: A systematic review and meta-analysis. J. Affect. Disord. 2014;
152-154(1): 45-51.

Preskorn SH, Macaluso M, Trivedi M. How commonly used inclusion and exclusion criteria
in antidepressant registration trials affect study enrollment. J. Psychiatr. Pract. 2015; 21(4):
267-274.



24 Marcin Siwek et al.

31. Buoli M, Rovera C, Pozzoli SM, Fiorentini A, Cremaschi L, Caldiroli A et al. Is trazodone
more effective than clomipramine in major depressed outpatients? A single-blind study with
intravenous and oral administration. CNS Spectr. 2019; 24(2): 258-264.

Address: Marcin Siwek

Department of Affective Disorders
Department of Psychiatry JUMC

31-501 Krakéw, M. Kopernika Street 21 A
e-mail: marcin.siwek@uj.edu.pl



