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Background: In major depressive disorder (MDD), treatment persistence is critical to optimize 

symptom remission, functional recovery, and health care costs. Desvenlafaxine tends to have 

fewer drug interactions and better tolerability than other MDD drugs; however, its use has not 

been assessed in the real world.

Objective: The aim of the present study is to compare medication persistence and concomi-

tant MDD drug use with branded desvenlafaxine (Pristiq®) compared with antidepressant drug 

groups classified as 1) branded selective serotonin reuptake inhibitors (SSRIs; ie, escitalopram 

[Lexapro™]) and selective serotonin–norepinephrine reuptake inhibitors (SNRIs; ie, venlafaxine 

[Effexor®], duloxetine [Cymbalta®]) and 2) generic SSRIs/SNRIs (ie, escitalopram, citalopram, 

venlafaxine, fluvoxamine, fluoxetine, sertraline, paroxetine, and duloxetine).

Patients and methods: MDD patients (ICD-9-CM codes 296.2, 296.3), with $2 prescrip-

tion fills for study drugs and 12-month preindex continuous enrollment from the MarketScan 

Commercial Claims and Encounters Database (2009–2013), were included. Time-to-treatment 

discontinuation (prescription gap $45 days) was assessed using the Kaplan–Meier curve and 

Cox model. Concomitant MDD drug use was compared.

Results: Of the 273,514 patients included, 14,379 patients were initiated with branded 

desvenlafaxine, 50,937 patients with other branded SSRIs/SNRIs, and 208,198 patients 

with generic SSRIs/SNRIs. The number of weeks for treatment discontinuation for branded 

desvenlafaxine were longer (40.7 [95% CI: 39.3, 42.0]) compared with other branded SSRIs/

SNRIs (28.9 [95% CI: 28.4, 29.1]) and generic SSRIs/SNRIs (33.4 [95% CI: 33.1, 33.7]). Adjust-

ing for baseline characteristics, patients who were prescribed with other branded SSRIs/SNRIs 

were 31% and generic SSRIs/SNRIs were 11% more likely to discontinue treatment compared 

with branded desvenlafaxine. In sensitivity analysis, the risk of discontinuation was within 10% 

of branded desvenlafaxine for branded duloxetine, generic escitalopram, and generic venlafaxine. 

Concomitant MDD drug use was higher among branded desvenlafaxine patients (43.8%) 

compared with other branded SSRIs/SNRIs (39.8%) and generic SSRIs/SNRIs (36.4%).

Conclusion: MDD patients on branded desvenlafaxine were more persistent with treatment 

compared with those on other branded or generic SSRI/SNRI therapies. Future research should 

include assessments of underlying factors on the treatment persistence in MDD patients.

Keywords: selective serotonin reuptake inhibitors, selective serotonin–norepinephrine re-uptake 

inhibitors

Background
Major depressive disorder (MDD) is one of the leading causes of disability in 

people 15–44 years old.1 The point prevalence of MDD globally was estimated to be 

298 million people or 4.7% of the population.2 Lifetime prevalence estimates vary 
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across countries ranging from 3% in Japan to 17% in the 

US.3 In 2013, it was estimated that 15.7 million people of age 

18 years or older in the US had at least one major depressive 

episode in the past year. This accounts for 6.7% of all US 

adults. The total economic burden of depressive disorder in 

the US was estimated to be US$83.1 billion in 2000, of which 

US$26.1 billion (31%) accounted for direct medical costs, 

US$51.5 billion (62%) were workplace costs, and US$5.4 

billion (7%) were suicide-related mortality costs.4

People with MDD are undertreated. Only 50% of those 

diagnosed with MDD receive any treatment in a given year.5,6 

Recently, most MDD patients are treated with pharmaco-

therapy, psychotherapy, or their combination. First-line 

pharmacotherapy options include the selective serotonin 

reuptake inhibitors (SSRIs) and the selective serotonin–

norepinephrine reuptake inhibitors (SNRIs).7 Second-line 

pharmacotherapy options include the monoamine oxidase 

inhibitors (MAOIs) and the tricyclic antidepressants (TCAs).7 

Among the treated patients, concomitant medication use 

with other antidepressants or antipsychotics is common. 

In a retrospective study using Texas Medicaid data, 35% 

of patients treated with an SSRI also received concomitant 

antianxiety or sleep medications.8 Based on a meta-analysis 

of ten clinical trials, there is an evidence that the adjunct use 

of antipsychotics with antidepressant treatment might lead to 

better remission compared with the adjunct use of placebo.9 

The effect of concomitant medication use of antipsychotics, 

other antidepressants including SSRI/SNRIs, and TCAs on 

MDD treatment persistence remains unclear.

Patients with MDD are three times more likely to be 

nonadherent than nondepressed individuals.10 Improved 

persistence to antidepressant medication may lead to pro-

longed depression remissions, increased work productivity, 

and reduced overall costs.11 Well-known factors contributing 

to poor antidepressant therapy persistence include adverse 

events and lack of efficacy.12 Suboptimal treatment outcomes 

due to nonpersistence, premature medication discontinuation, 

and antidepressant medication switching are consistently 

associated with higher health care costs.13

There is limited published literature focusing on drug 

class comparisons with respect to outcomes in MDD includ-

ing adherence and use of concomitant medication. Pristiq®, 

O-desmethylvenlafaxine (also referred to as desvenlafaxine; 

Pfizer, Inc., New York, NY, USA), a main metabo-

lite of Effexor® (venlafaxine hydrochloride), is an SNRI 

approved by the US FDA in 2008. Desvenlafaxine tends to 

have a lower propensity for drug interactions and a better 

tolerability profile among other antidepressants allowing 

easier coadministration with other medications due to the 

weak inhibitory effects it has on the hepatic Cytochrome 

P450 (CYP) system.14 In real-world settings, there is a need 

to understand if desvenlafaxine’s better tolerability profile 

translates to improve adherence and concomitant drug use.

The objective of this study was to examine antidepres-

sant persistence and use of concomitant medications (other 

SNRIs/SSRIs or nonstudy drugs including TCAs, MAOIs, 

antipsychotics, and atypical antidepressants) among patients 

receiving branded desvenlafaxine (Pristiq; Pfizer, Inc.) 

compared with 1) other branded SSRIs/SNRIs (venlafaxine 

[Effexor; Pfizer, Inc.], duloxetine [Cymbalta®, Eli Lilly 

and Company, Indianapolis, IN, USA], and escitalopram 

[Lexapro™, Forest Laboratories, New York, NY, USA]) 

and 2) generic SSRIs/SNRIs (venlafaxine, escitalopram, flu-

voxamine, sertraline, citalopram, fluoxetine and paroxetine) 

using real-world database.

Patients and methods
Data source
Data on patients with MDD were extracted from the 

Truven Health Analytics MarketScan Commercial Claims 

and Encounters Database from January 1, 2009, to 

December 31, 2013. The MarketScan Commercial Claims 

and Encounters Database is a high-quality resource with the 

combined claims of ∼100 employers and 12 US health plans 

representing .30 million covered lives including employees 

and their adult dependents. The statistical analyses utilized 

de-identified secondary data source (Truven Health Analyt-

ics MarketScan database). No institutional review board 

approval was required as the statistical analyses utilized de-

identified secondary data source (Truven Health Analytics 

MarketScan database).

sample selection and study drugs
Adult ($18 years) patients with at least one inpatient or 

outpatient claim for MDD (ICD-9-CM codes 296.2 and 

296.3) were identified. Patients diagnosed with schizophrenia 

(ICD-9 CM: 295.x) or bipolar disorder (296.0, 296.1, 296.4–7, 

296.80, 296.81, and 296.89) were excluded. The National 

Drug Codes from RED BOOK™ were used to identify the 

brand and generic study drugs of interest (Table 1). In order to 

be included in the cohort for a particular study drug, patients 

needed at least two prescription claims for that drug, with 

the date of first fill serving as the index date. Patients were 

additionally required to have continuous enrollment for at 

least 12 months before (baseline period) and 6 months after 

the index date and at least one inpatient or outpatient claim 

for MDD within the preindex period of 12 months or within 

30 days after the index date.
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Once patients were identified, study drug cohorts 

were grouped into the following larger categories for 

primary comparisons: 1) branded desvenlafaxine, 2) other 

branded SSRIs/SNRIs (Cymbalta, Effexor, and Lexapro), 

and 3) generic SSRIs/SNRIs (venlafaxine, escitalopram, 

paroxetine, sertraline, citalopram, fluoxetine and fluvoxam-

ine; Table 1). There were no patients with generic duloxetine 

in the data set given that a generic version was not available in 

2013. The rationale for selection of branded study drugs was 

based on specific SSRIs and SNRIs that had a generic version 

on the market at the time of the study; however, we also con-

sidered other drugs including Viibryd (vilazodone), Fetzima 

(levomilnacipran), and Brintellix (vortioxetine). These drugs 

were not included due to smaller sample sizes (launched 

in/after 2011). Individual drugs were also compared with 

branded desvenlafaxine in the sensitivity analyses.

Outcomes
Persistence was measured by calculating the time from index 

date to treatment discontinuation. Patients were persistent if 

they received continuous treatment with the same study drug 

without a prescription gap of $45 days from the index date to 

the end of continuous enrollment or the end of the study period. 

Patients were nonpersistent if they discontinued the study 

drug, with or without switching to another antidepressant (ie, 

no prescription claim for the index study drug in the 45 days 

following the end of the index study drug supply). Nonper-

sistent patients were also followed until the end of patient 

continuous enrollment or the end of the study period.

Concomitant antidepressant drug use was defined as a 

prescription claim for another branded or generic SNRI/

SSRI or a nonstudy drug (TCAs, MAOIs, antipsychotics, and 

atypical antidepressants) between the index date and the last 

fill date for the index study drug. Concomitant antidepressant 

drugs included were study drugs (branded desvenlafaxine, 

branded SNRIs, generic SNRIs, generic SSRIs, and branded 

SSRIs), nonstudy branded SSRIs (ie, Celexa™ [citalopram 

hydrobromide; Forest Laboratories], Luvox® [fluvoxamine 

maleate; Solvay Pharmaceuticals, Inc., Marietta, GA, USA], 

Zoloft® [sertraline hydrochloride; Pfizer, Inc.], Prozac® 

[fluoxetine, Eli Lilly and Company], Sarafem® [fluoxetine 

hydrochloride; Eli Lilly and Company], Paxil® [paroxetine; 

GlaxoSmithKline plc, London, UK], Brisdelle® [paroxetine; 

Noven Therapeutics, LLC, Miami, FL, USA], Pexeva® 

[paroxetine; Noven Therapeutics, LLC]), TCAs, MAOIs, 

antipsychotics, and atypical antidepressants.

statistical analysis
Descriptive statistics were used to compare baseline demo-

graphic characteristics among the three drug larger categories 

(ie, branded desvenlafaxine, other branded SSRIs/SNRIs, and 

generic SSRIs/SNRIs). The principal variables of interest 

were concomitant drug use and persistence. Concomitant 

drug use among the three drug categories was also 

examined. The proportion of patients with any concomitant 

antidepressant drug use was calculated; the proportion of 

patients receiving monotherapy or combination concomitant 

drug therapy in MDD was explored and compared across the 

three drug categories.

For the persistence analysis, nonparametric Kaplan–

Meier curves were used to estimate the time to discontinu-

ation (defined as events) controlling for data censoring at 

the end of data cut (administrative censoring) or loss of 

continuous enrollment and were compared among the three 

drug categories and by specific drugs. In addition, persistence 

was examined using a semiparametric Cox model to adjust for 

baseline characteristics that may have differed between drug 

comparison groups. Age, sex, insurance, region, preindex 

Charlson comorbidity index, prior hospital admissions, 

psychiatric comorbidities (including generalized anxiety 

disorder, posttraumatic stress disorder (PTSD), dementia, and 

personality disorder), and preindex MDD costs were included 

as covariates. Model selection was based on a combination 

of prespecified clinically relevant covariates regardless 

of significance (ie, sex, region, insurance, and psychiatric 

comorbidities) and backward selection (significance level of 

0.05) for the remaining variables. Additionally, a sensitivity 

analysis was performed to examine and compare the time to 

discontinuation and persistence (using Cox model) among 

all individual SSRI/SNRI study drugs.

Table 1 list of study drugs and classes

Study drug Therapeutic 
class

Antidepressant 
drug class

Pristiq (desvenlafaxine) sNris Branded desvenlafaxine
cymbalta 
(branded duloxetine)

sNris Other branded ssris/sNris

lexapro 
(branded escitalopram)

ssris Other branded ssris/sNris

effexor 
(branded venlafaxine) 

sNris Other branded ssris/sNris

Generic fluoxetine ssris generic ssris/sNris
Generic fluvoxamine ssris generic ssris/sNris
generic escitalopram ssris generic ssris/sNris
generic venlafaxine sNris generic ssris/sNris
generic citalopram ssris generic ssris/sNris
generic sertraline ssris generic ssris/sNris
generic paroxetine ssris generic ssris/sNris
generic duloxetine sNris generic ssris/sNris

Abbreviations: sNris, selective norepinephrine reuptake inhibitors; ssris, selective 
serotonin reuptake inhibitors.
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For all analyses, a two-sided alpha of 0.05 was used for 

significance testing. The analysis was performed using SAS 

9.4 (SAS Institute Inc., Cary, NC, USA).

Results
study population
A total of 273,514 patients met the inclusion and exclu-

sion criteria, of which 14,379 patients were initiated with 

branded desvenlafaxine, 50,937 patients with other branded 

SSRIs/SNRIs, and 208,198 patients with generic SSRIs/

SNRIs (Figure 1). Mean age across drug cohorts ranged 

from 46.2 years (branded desvenlafaxine) to 47.7 years 

(other branded SSRIs/SNRIs). Percentage of females 

across the cohorts ranged from 70.1 (generic SSRIs/SNRIs) 

to 73.8 (branded desvenlafaxine; Table 2). Most branded 

desvenlafaxine users resided in the South (48.5%) and had a 

preferred provider organization (PPO) insurance plan (64%). 

Comorbidities and hospital admissions for patients who 

were prescribed with branded desvenlafaxine were lower 

compared with the other branded/generic SSRIs/SNRIs 

drug categories.

Persistence to antidepressant drugs
The median time to treatment discontinuation (using Kaplan–

Meier analysis) for branded desvenlafaxine was 40.7 weeks 

(95% CI: 39.3–42.0), which was significantly longer 

compared with other branded SSRIs/SNRIs (28.9 weeks 

[95% CI: 28.4, 29.1]) and generic SSRIs/SNRIs (33.4 weeks 

Figure 1 Flowchart for cohort selection.
Abbreviations: MDD, major depressive disorder; ssris, selective serotonin reuptake inhibitors; sNris, selective norepinephrine reuptake inhibitors.
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[95% CI: 33.1, 33.7]). Upon comparing the individual drugs, 

the median time to discontinuation was shortest for branded 

venlafaxine hydrochloride (18.7 weeks [95% CI: 18.1, 19.9]) 

and longest for generic escitalopram (50.4 weeks [95% CI: 

49.3, 51.6]). Overall, the median time to discontinuation 

was longer for branded desvenlafaxine compared with other 

branded SSRIs/SNRIs and generic SSRIs/SNRIs as a drug 

category and all individual study drugs (SSRIs/SNRIs), 

with the exception of generic escitalopram (median time 

to discontinuation of 50.4 weeks [95% CI: 49.3, 51.6]) and 

generic venlafaxine (median time to discontinuation of 

45.4 weeks [95% CI: 44, 46.7]).

At 6 months, 60.4% (95% CI: 59.6, 61.2) of patients 

treated with branded desvenlafaxine remained persistent; at 

12 months, 42.5% (95% CI: 41.7, 43.4) of patients treated 

with branded desvenlafaxine remained persistent. Persistence 

estimates for branded desvenlafaxine users at 6 months 

and 12 months were significantly higher compared with 

other branded and generic SSRI/SNRI drug categories 

(Table 3). At 6 months, persistence for branded desvenla-

faxine was higher than most other individual drugs (eg, all 

individual branded SSRIs/SNRIs, generic citalopram, 

fluvoxamine, sertraline, fluoxetine, and paroxetine); it was 

similar to generic venlafaxine and marginally lower than 

generic escitalopram.

After adjusting for baseline demographic and clinical 

characteristics using the Cox proportional model, patients 

treated with other branded SSRI/SNRI (hazard ratio [HR] 

1.31 [95% CI: 1.28, 1.34], P,0.001) or generic SSRI/SNRI 

(HR 1.11 [95% CI: 1.08, 1.13], P,0.001) drug categories 

Table 2 Preindex demographic characteristics by drug classa

Characteristics Branded desvenlafaxine 
(N=14,379)

Other branded SSRIs/SNRIs 
(N=50,937)

Generic SSRIs/SNRIs 
(N=208,198)

age, mean years (sD) 46.2 (12.6) 47.7 (14.2) 47 (14.9)
Female, n (%) 10,616 (73.8) 36,286 (71.2) 145,869 (70.1)
region, n (%)

Northeast 1,501 (10.4) 7,527 (14.8) 31,248 (15)
North-central 3,168 (22.0) 13,167 (25.8) 52,510 (25.2)
south 6,976 (48.5) 19,244 (37.8) 67,176 (32.3)
West 2,597 (18.1) 10,454 (20.5) 55,480 (26.6)
Unknown 137 (1.0) 545 (1.1) 1,784 (0.9)

insurance type, n (%)
comprehensive 553 (3.8) 3,024 (5.9) 11,391 (5.5)
hMO 1,952 (13.6) 7,669 (15.1) 44,705 (21.5)
Others 1,014 (7.1) 3,430 (6.7) 13,860 (6.7)
POs 1,288 (9.0) 4,112 (8.1) 15,738 (7.6)
PPO 9,234 (64.2) 31,362 (61.6) 115,613 (55.5)
Missing 338 (2.4) 1,340 (2.6) 6,891 (3.3)

charlson comorbidity index, n (%)
0 8,993 (62.5) 29,749 (58.4) 124,889 (60)
1 2,973 (20.7) 10,251 (20.1) 41,746 (20.1)
2 1,284 (8.9) 5,048 (9.9) 19,202 (9.2)
$3 1,129 (7.9) 5,889 (11.6) 22,361 (10.7)

Psychiatric comorbidities, n (%)
generalized anxiety disorder 2,288 (15.9) 7,573 (14.9) 28,555 (13.7)
Posttraumatic stress disorder 527 (3.7) 1,790 (3.5) 6,936 (3.3)
Dementia 57 (0.4) 558 (1.1) 2,217 (1.1)
substance abuse disorder 1,853 (12.9) 7,086 (13.9) 29,514 (14.2)
Personality disorder 188 (1.3) 700 (1.4) 2,749 (1.3)
Premenstrual dysphoric disorder 182 (1.3) 543 (1.1) 2,020 (1.0)

hospital admissions, n (%)
1 1,701 (11.8) 7,759 (15.2) 28,768 (13.8)
2 390 (2.7) 1,907 (3.7) 6,699 (3.2)
3+ 195 (1.4) 1,169 (2.3) 3,662 (1.8)

Preindex MDD-related drug costs 
$$1,000, n (%)

4,342 (30.2) 9,580 (18.8) 52,068 (25.0)

Pre-index drug costs $$1,000, n (%) 9,414 (65.5) 30,325 (59.5) 115,766 (55.6)

Note: aData presented as number of patients (%).
Abbreviations: ssri, selective serotonin reuptake inhibitor; sNri, serotonin–norepinephrine reuptake inhibitor; hMO, health Maintenance Organization; POs, point of 
service; PPO, preferred provider organization; MDD, major depressive disorder.
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were more likely to discontinue therapy compared with 

branded desvenlafaxine (Table 4). Other factors identified 

influencing the time to discontinuation were prior hospital 

admission and psychiatric disorders including generalized 

anxiety disorder, PTSD, and substance abuse disorder. 

When all individual drugs were considered separately in a 

sensitivity analysis, compared with branded desvenlafaxine, 

all other individual antidepressants evaluated were more 

likely to be discontinued with the exception of generic 

escitalopram (HR 0.90 [95% CI: 0.88–0.93]) and generic 

venlafaxine (HR 0.95 [95% CI: 0.93–0.98]).

concomitant drugs use
Forty-four percent of branded desvenlafaxine, 40% of 

other branded SSRIs/SNRIs, and 36% of generic SSRIs/

SNRIs patients were using concomitant drugs. The most 

frequently used concomitant drugs were atypical antidepres-

sants, followed by antipsychotics and combination atypical 

antidepressant–antipsychotic therapy. More than 70% of 

patients on branded desvenlafaxine used only one drug 

concomitantly. Multiple combinations (+2, +3, or +4 classes 

of antidepressants) of concomitant medication use were low 

(,20% patients) among antidepressant users (Table 5).

Discussion
Our real-world cohort study demonstrates that patients 

who were prescribed with branded desvenlafaxine had sig-

nificantly higher persistence compared with other branded 

and generic SSRI/SNRI drug categories. Over one-third of 

patients were receiving concomitant SSRI/SNRI therapy; 

concomitant medication use was highest for patients who 

were prescribed with branded desvenlafaxine.

Grouping these data into other branded and generic SSRI 

and SNRI categories helped us gain a broader perspective 

comparing branded desvenlafaxine outcomes (persistence 

and concomitant use). Although more patients used generic 

SNRIs/SSRIs and other branded SNRI/SSRI categories 

compared with branded desvenlafaxine during the study 

period, patient demographic characteristics were comparable 

across the antidepressant drug classes. After multivariable 

adjustment for demographic and clinical characteristics, 

patients on branded desvenlafaxine were more likely to 

be persistent compared with other branded and generic 

SSRI/SNRI antidepressants. According to the Diagnostic 

and Statistical Manual of Mental Disorders and American 

Psychiatric Association guideline15 and other literature,16 

longer treatment persistence could lead to better remission 

rates for depression. Furthermore, the American College of 

Physicians recommends that patients should remain on the 

same antidepressant treatment for at least 4–9 months or 

longer to prevent a relapse.17 A study evaluating Medicaid 

population (N=4,032) with depression suggests that adherent 

patients are less likely to experience a relapse or recurrence 

of a depressive episode.18 However, evidence suggests that 

patients who do not respond to antidepressant therapy may 

benefit from a therapy change. In a study on an outpatient 

sample, 25% of patients (N=727) experienced improvement 

in depression symptoms following treatment with venlafaxine 

Table 3 Persistence by antidepressant treatmenta

Antidepressant Median weeks to 
discontinuation (95% CI)b

Persistent patients % (95% CI) 

6 months 12 months

study drug categories 
Branded desvenlafaxine 40.7 (39.3–42.0) 60.4 (59.6–61.2) 42.5 (41.7–43.4)
Other branded ssris/sNris 28.9 (28.4–29.1) 51.9 (51.5–52.3) 31.6 (31.2–32.1)
generic ssris/sNris 33.4 (33.1–33.7) 55.2 (55.0–55.5) 38.6 (38.4–38.8)

individual drug categories 
Branded desvenlafaxine 40.7 (39.3–42.0) 60.4 (59.6–61.2) 42.5 (41.7–43.4)
Branded duloxetine (cymbalta) 35.6 (34.9–36.4) 57.1 (56.6–57.7) 39.6 (39.0–40.2)
Branded venlafaxine (effexor) 18.7 (18.1–19.9) 28.2 (26.4–29.9) 10.5 (9.3–11.8)
Branded escitalopram (lexapro) 25.1 (24.6–25.6) 47.0 (46.3–47.7) 22.8 (22.2–23.5)
citalopram 27.0 (26.6–27.4) 49.9 (49.5–50.4) 32.1 (31.6–32.5)
escitalopram 50.4 (49.3–51.6) 63.8 (63.3–64.2) 48.7 (48.2–49.3)
Fluoxetine 28.4 (28.0–29.0) 51.4 (50.9–52.0) 33.7 (33.1–34.2)
Fluvoxamine 22.4 (20.4–24.9) 45.3 (42.5–48.0) 29.8 (27.1–32.4)
Paroxetine 27.0 (26.1–28.0) 49.8 (48.9–50.8) 32.6 (31.7–33.5)
sertraline 30.3 (29.7–30.7) 52.9 (52.5–53.4) 35.7 (35.2–36.1)
Venlafaxine 45.4 (44.0–46.7) 60.8 (60.3–61.3) 46.3 (45.8–46.9)

Notes: aThe data were calculated using Kaplan–Meier analysis. ball patients were censored at the end of follow-up. For time to discontinuation, patients who switched to 
other antidepressants were censored.
Abbreviations: CI, confidence interval; SSRIs, selective serotonin reuptake inhibitors; SNRIs, selective norepinephrine reuptake inhibitors.
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or sertraline after initial treatment failure with citalopram, 

indicating that switching after the initial treatment might be 

beneficial, especially in recurrent and unresponsive cases.19 

In some patients with MDD, combination therapy might be 

prescribed to the unresponsive patients. It is important for 

clinicians to evaluate the patients’ symptoms and prior history 

to determine an optimal treatment regimen.

In our study, the concomitant use of antidepressant 

medications was slightly higher in patients treated with 

branded desvenlafaxine compared with the other branded 

Table 4 Persistence by study drug classes (adjusted cox proportional analysis)

Variable Model for drug 
categories

P-value Model for all 
individual drugs

P-value

HR (95% CI)a HR (95% CI)a

antidepressant drug class (ref: branded desvenlafaxine)
Other branded ssris/sNris 1.31 (1.28–1.34) ,0.001
generic ssris/sNris 1.11 (1.08–1.13) ,0.001
Branded duloxetine (cymbalta) 1.08 (1.05–1.11) ,0.001
Branded venlafaxine (effexor) 2.33 (2.23–2.45) ,0.001
Branded escitalopram (lexapro) 1.65 (1.61–1.69) ,0.001
citalopram 1.26 (1.23–1.29) ,0.001
escitalopram 0.90 (0.88–0.93) ,0.001
Fluoxetine 1.22 (1.19–1.25) ,0.001
Fluvoxamine 1.42 (1.32–1.52) ,0.001
Paroxetine 1.31 (1.28–1.35) ,0.001
sertraline 1.15 (1.12–1.18) ,0.001
Venlafaxine 0.95 (0.93–0.98) ,0.001

age (ref: 18–44)
45–64 years 0.83 (0.82–0.84) ,0.001 0.84 (0.83–0.85) ,0.001
65+ years 0.79 (0.77–0.80) ,0.001 0.78 (0.77–0.80) ,0.001

charlson comorbidity index (ref: 0)
1 1.01 (1.01–1.02) 0.055 1.02 (1.01–1.03) 0.002
2 1.00 (0.99–1.02) 0.569 1.02 (1.00–1.04) 0.039
3+ 1.02 (1.01–1.03) 0.101 1.03 (1.02–1.05) ,0.001
Female (ref: male) 0.99 (0.98–1.00) 0.007 0.99 (0.98–1.00) 0.094

Prior hospital admissions (ref: 0)
1 1.05 (1.04–1.07) ,0.001 1.05 (1.03–1.06) ,0.001
2 1.12 (1.09–1.15) ,0.001 1.12 (1.08–1.15) ,0.001
3+ 1.19 (1.15–1.23) ,0.001 1.20 (1.15–1.26) ,0.001

insurance type (ref: POs)
hMO 0.96 (0.94–0.98) ,0.001 0.95 (0.93–0.97) ,0.001
PPO 0.96 (0.95–0.98) ,0.001 0.96 (0.94–0.98) ,0.001
comprehensive 1.03 (1.01–1.06) 0.010 1.03 (1.00–1.06) 0.034
Others 0.99 (0.97–1.02) 0.806 0.99 (0.97–1.02) 0.671

costs
$1,000+ preindex MDD-related drug costs 
(ref: ,$1,000)

0.72 (0.71–0.73) ,0.001 0.77 (0.76–0.78) ,0.001

$1,000+ preindex drug cost (ref: ,$1,000) 0.87 (0.86–0.88) ,0.001 0.89 (0.88–0.90) ,0.001
Psychiatric comorbidities

generalized anxiety disorder 0.97 (0.96–0.98) ,0.001 0.98 (0.97–1.00) 0.024
Dementia 0.92 (0.88–0.97) 0.002 0.93 (0.88–0.97) 0.002
Posttraumatic stress disorder 1.11 (1.09–1.14) ,0.001 1.12 (1.10–1.15) ,0.001
Personality disorder 1.04 (1.00–1.09) 0.046 1.04 (1.00–1.08) 0.059
Premenstrual dysphoric disorder 0.99 (0.94–1.04) 0.649 0.99 (0.94–1.04) 0.620
substance abuse disorder 1.12 (1.10–1.13) ,0.001 1.12 (1.11–1.14) ,0.001

region, n (%) (ref: Northeast)
North-central 1.01 (0.99–1.02) 0.325 1.01 (0.99–1.02) 0.389
south 1.10 (1.09–1.12) ,0.001 1.10 (1.08–1.12) ,0.001
West 1.02 (1.01–1.04) 0.004 1.02 (1.00–1.04) 0.019
Unknown 1.06 (1.01–1.12) 0.020 1.08 (1.02–1.13) 0.028

Notes: ain this analysis, patients who discontinue branded desvenlafaxine will be censored at the end of their branded desvenlafaxine use. all patients were censored at the 
end of follow-up. 
Abbreviations: ssris, selective serotonin reuptake inhibitors; sNris, selective norepinephrine reuptake inhibitors; POs, point of service; hMO, health Maintenance 
Organization; PPO, preferred provider organization; hr, hazard ratio; MDD, major depressive disorder.
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Table 5 concomitant antidepressant drug therapy

Patients, n (%)

Branded desvenlafaxine 
(N=14,379)

Other branded SSRIs/SNRIs 
(N=50,937)

Generic SSRIs/SNRIs 
(N=208,198)

any concomitant medications 6,294 (43.8) 20,282 (39.8) 75,768 (36.4)
concomitant medicationsa 

atypical antidepressant only 2,333 (37.1) 8,230 (40.6) 36,846 (48.6)
antipsychotic only 1,162 (18.5) 2,796 (13.8) 9,026 (11.9)
atypical antidepressant and antipsychotic 677 (10.8) 1,743 (8.6) 6,287 (8.3)
generic ssri only 450 (7.1) 1,737 (8.6) 3,792 (5.0)
Tricyclic antidepressant only 292 (4.6) 1,155 (5.7) 4,156 (5.5)
Branded sNri only 89 (1.4) 206 (1.0) 1,924 (2.5)
generic sNri only 84 (1.3) 452 (2.2) 1,347 (1.8)
Branded ssri onlyb 90 (1.4) 247 (1.2) 764 (1.0)
Branded desvenlafaxine only 0 (0.0) 131 (0.6) 421 (0.6)
MaOi only 1 (0.0) 1 (0.0) 0 (0.0) 

Other antidepressant combinations
Two classes 827 (13.1) 2,686 (13.2) 8,526 (11.3)
Three classes 258 (4.1) 785 (3.9) 2,388 (3.2)
$4 classes 31 (0.5) 113 (0.6) 291 (0.4)

Notes: aDenominator for percentage is patients with any concomitant use. bBranded ssris include the study drugs lexapro (escitalopram) and nonstudy ssri drugs celexa 
(citalopram hydrobromide), Luvox (fluvoxamine maleate), Zoloft (sertraline hydrochloride), Prozac (fluoxetine), Sarafem (fluoxetine hydrochloride), Paxil (paroxetine), 
Brisdelle (paroxetine), and Pexeva (paroxetine).
Abbreviations: ssri, selective serotonin reuptake inhibitor; sNri, serotonin–norepinephrine reuptake inhibitor; MaOi, monoamino oxidase inhibitor.

and generic SSRIs and SNRIs. This might be explained by 

the fact that patients were on branded desvenlafaxine for 

a longer time compared with other categories. In addition, 

we found a higher overall use of concomitant antidepres-

sant therapies in our cohort compared with the previously 

published estimates.8 We also found that antipsychotics were 

more often concomitantly used alongside branded desven-

lafaxine compared with other (branded or generic) SNRIs/

SSRIs. The high concomitant behavior might be influenced 

by desvenlafaxine’s tolerability toward other drugs.20

Information on the use of concomitant antidepressant 

medications and factors influencing patterns of concomitant 

antidepressant drug use among MDD patients is somewhat 

limited. Based on the results from a retrospective claims 

data analyses, antidepressant dosage and seeing multiple 

prescribers may lead to higher use of concomitant antide-

pressant therapy.21 Other factors that contribute to the use of 

concomitant antidepressant medications in MDD patients are 

increased burden of illness, comorbidities, and lower drug 

effectiveness.22 Concomitant use of medications in MDD 

was also related to white race, having insurance, anxiety 

disorder, and PTSD,22 which were well represented in our 

study cohort.

Overall persistence to branded desvenlafaxine in our 

study was higher than estimates found in the existing 

literature for other SSRIs/SNRIs.23,24 In another retrospec-

tive study using IMS LifeLink claims data (2003–2004), the 

persistence to SSRIs was 37.6% at 3 months and 18.9% at 

6 months.25 In a study by Lin et al26 based on medical records 

from two primary care clinics, at least 40% of patients dis-

continued fluoxetine, TCA, and trazodone therapy by the end 

of 3 months. However, in a review of studies in psychiatric 

populations over the past 10 years, the average rate of patients 

(based on up to 6-month assessment) not taking the medica-

tion as indicated was 52%, which is more aligned with our 

study estimates.27

All MDD medications including desvenlafaxine have 

certain benefits and risks. When treating patients with MDD, 

it is important to look at not only clinical efficacy but also 

the safety profile of available antidepressant therapies. The 

adverse event profiles and potential for drug interactions 

with antidepressant therapies vary with the drug therapy 

(eg, desvenlafaxine is associated with decreased sex drive 

and a rare likelihood of serotonin syndrome, sertraline for 

risk of diarrhea, vomiting and nausea for venlafaxine users, 

and paroxetine is responsible for sexual dysfunction).28 

However, results from two recently published reviews 

found slight but nonsignificant differences among individual 

SSRIs/SNRIs with regard to efficacy and safety.29,30 The 

American College of Physicians recommend that clinicians 

monitor all patients initiated on antidepressant therapy for 

the first 2 weeks to evaluate response and development 

of adverse events and modify the therapy after at least 

6–8 weeks of treatment as needed.17
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Limitations of this study are typical of database analyses 

and include the reliance on diagnosis, coding, and lack of 

clinical details from patient’s medical charts. Claims data 

do not record the true medication behaviors of patients and 

we assume that prescription claims reflect how patients take 

medications. Condition severity and patient health status 

were not captured and adjusted, which might confound the 

results. Establishing the relationship between MDD and 

antidepressant use is challenging, as MDD patients might use 

antidepressants for other associated indications. Outcomes 

were not evaluated in mutually exclusive groups; thus, the 

patient outcomes may not be entirely attributed to the index 

drug. Furthermore, brand to generic switching or vice versa 

was not examined, and further investigation of switching 

patterns is warranted in future studies. Although the focus 

of this study was to compare persistence across broader drug 

categories, a sensitivity analysis to compare persistence of 

individual drugs was also performed to gain a deeper under-

standing of medication usage and behavior. Clearly, the 

persistence pattern differences observed between the brand 

and generic drug versions suggest the influence of additional 

factors on persistence. These factors are hard to identify in 

a retrospective study. The impact of clinical characteristics 

and subgroups, formulary tier placement, required substitu-

tion policies, copays, and patient incentive, and assistance 

programs are all likely to impact persistence.31–33

Despite these limitations, several strengths of this study 

can be mentioned. Truven MarketScan is a large database 

and contains patient data from all regions of the US and 

a number of managed care plans. The large sample size 

analyzed provides robustness to the real-world evidence and 

helps make the results more generalizable. Data provided 

by this study can serve as a baseline for identifying areas 

of further exploration relating to MDD treatment patterns, 

comparative persistence, and health care resource utilization 

across antidepressant medications. The analysis also serves 

to build awareness regarding how treatments for MDD are 

prescribed, which may aid clinicians in making treatment 

and formulary decisions. Further investigation of results 

with matched samples and stratification by individual drug/

therapeutic class is warranted.

Conclusion
Our study was the first to explore the treatment persistence of 

branded desvenlafaxine along with other branded and generic 

SSRI or SNRI drugs. Despite the limitations of retrospective 

claim data analyses, our results provide valuable insight on 

SSRI and SNRI drug use patterns and concomitant drug use 

in MDD patients. Compared with patients on branded des-

venlafaxine, patients receiving other branded SSRIs or SNRIs 

were 31% and generic SSRIs or SNRIs were 11% more 

likely to discontinue antidepressant therapy. Further studies 

are needed to identify underlying factors, such as patient 

copayment amounts, that may be associated with persistence 

trends in patients treated with MDD drugs.
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